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Summary of recommendations for practice  
[Placeholder for flow chart] 
 

a.  Wording of Recommendations 

Recommendations in this Guideline are worded according to the guidance provided in the 

GRADE handbook (1).  These can be summarised as: 

Strong recommendation: The panel is very confident that the desirable consequences of 

the proposed course of action clearly outweigh the undesirable consequences or vice versa;  

Conditional recommendation: There is  

- a close balance between benefits and down sides (including adverse effects and burden of 

treatment), or  

- uncertainty regarding magnitude of benefits and down sides, or  

- uncertainty or important variability in the value consumers place on the treatment 

outcomes, or  

- the cost or burden of the proposed intervention may not be justified;  

Conditional recommendation for either option:  The panel feels strongly that  

- the pros and cons of the intervention and the comparison are very closely balanced, or  

- there is so much uncertainty that a recommendation for or against the intervention would 

be speculative  

b.  Antenatal  
Recommendation 1. Expression of breastmilk may be considered after 36 weeks’ gestation 

in pregnant women whose baby is likely to be at risk of neonatal hypoglycaemia and who 

have no contraindications. [Conditional recommendation] 

Recommendation 2. Tighter glycaemic control during pregnancy is recommended for 

women with diabetes. Follow recommendations of the national guideline – “Testing for, 

diagnosing and managing gestational diabetes (diabetes of pregnancy) Te whakamātau, te 

tautohu me te whakahaere i te mate huka hapūtanga”. [Conditional recommendation] 

Recommendation 3. For intrapartum glycaemic control, follow recommendations of the 

national guideline “Testing for, diagnosing and managing gestational diabetes (diabetes of 
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pregnancy) Te whakamātau, te tautohu me te whakahaere i te mate huka hapūtanga”. 

[Conditional recommendation for either option] 

c.  Prevention 
Recommendation 4. Umbilical cord clamping should occur not earlier than 1 minute after 

birth if the baby’s condition allows. [Conditional recommendation] 

Recommendation 5. Encourage skin-to-skin contact between mother and baby as early as 

possible after birth. [Conditional recommendation] 

Recommendation 6. Keep the baby dry and warm after birth. Prioritise skin-to-skin contact 

with the mother. [Conditional recommendation] 

Recommendation 7. Feeding should be initiated in the first hour after birth. [Conditional 

recommendation] 

Recommendation 8. Mother’s own expressed breastmilk is NOT helpful for preventing or 

treating neonatal hypoglycaemia in the first 48 hours after birth. Encourage breastfeeding 

rather than postnatal expression. [Conditional recommendation] 

Recommendation 9. Oral dextrose gel should NOT be given routinely to at-risk babies to 

prevent neonatal hypoglycaemia. Consider offering prophylactic dextrose if risk of 

hypoglycaemia is considered to be high by practitioner or family and they are well-informed 

about available evidence. [Conditional recommendation] 

Recommendation 10. Formula should NOT be given to at-risk babies to prevent neonatal 

hypoglycaemia. [Conditional recommendation] 

d.  Diagnosis 
Recommendation 11. Blood glucose measurements should be offered for all babies at risk 

of neonatal hypoglycaemia (see recommendation 12). [Conditional recommendation] 

Recommendation 12. Screening is recommended for babies with the following risk factors:  

• Maternal diabetes (any type); 

• Preterm birth (<37 weeks’ gestation);  

• Small for gestational age (<10th percentile using customised or population growth 

charts);  

• Large for gestational age (>90th percentile using customised or population growth 

charts); 

• If gestation unknown: low birthweight (<2500 g) or macrosomia (>4500 g);  
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• Unwell (e.g. respiratory distress, hypothermia (<36.5 oC), delayed or poor feeding >1 

hour after birth);  

• Maternal use of antidepressant medications, alpha or beta blocker medications, 

amphetamines (both prescribed and not prescribed), anti-psychotic medications. 

Screening is also recommended for babies with any clinical signs potentially related to 

hypoglycaemia including: jitteriness, seizures, poor feeding, lethargy, irritability, cyanosis, 

hypotonia, apnoea, tachypnoea, hypothermia, respiratory distress, asphyxia, abnormal cry, 

pallor, and vomiting.  [Conditional recommendation] 

Recommendation 13. Test the blood glucose concentration of babies at risk of neonatal 

hypoglycaemia at 1-2 hours after birth, (preferably after the first feed but before 2 hours) 

then at intervals of 3-4 hours, independent of feeding schedule.   

Stop testing after glucose concentrations have remained 2.6 mmol/L for 12 hours from 

birth or from the first normal test (2.6 mmol/L) after any low glucose concentrations (<2.6 

mmol/L) provided the baby is feeding adequately.  [Conditional recommendation] 

Recommendation 14. Pain management strategies should be used during blood sampling 

for neonatal hypoglycaemia. Effective pain management strategies include skin-to-skin 

contact, breastfeeding, and oral sucrose. [Conditional recommendation] 

Recommendation 15. Testing should use a validated and reliable point-of-care device using 

a glucose oxidase, glucose dehydrogenase or hexokinase method with electrochemical or 

amperometric detection.  [Strong recommendation] 

Recommendation 16. A blood glucose concentration of <2.6 mmol/L should be used as the 

definition (operational threshold) for neonatal hypoglycaemia. [Conditional 

recommendation] 

Recommendation 17. Clinical observations are recommended for monitoring all babies at 

risk of or with neonatal hypoglycaemia. Any signs that are associated with neonatal 

hypoglycaemia should result in prompt measurement of blood glucose concentrations (see 

recommendation 11). [Conditional recommendation] 

Recommendation 18. Continuous glucose monitoring should NOT be used routinely for the 

diagnosis and monitoring of neonatal hypoglycaemia. [Conditional recommendation] 

Recommendation 19. Ketones, lactate, and insulin concentrations should NOT be measured 

routinely in addition to glucose for the diagnosis and monitoring of neonatal hypoglycaemia 
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in the first 72 hours. Consider measuring glucose, beta-hydroxybutyrate, and insulin 

concentrations in babies with hypoglycaemia that persists beyond 72 hours to help 

distinguish between those with congenital hyperinsulinemia and those with other causes.  

[Conditional recommendation] 

Recommendation 20. Neurological monitoring and brain imaging should NOT be used 

routinely for monitoring babies with neonatal hypoglycaemia. Consider using early MRI 

(within 6 days of onset of hypoglycaemia) for babies with severe (<1.0 mmol/L) or persistent 

hypoglycaemia to assist with counselling and prognosis. [Conditional recommendation] 

e.  Treatment  
Recommendation 21. A target blood glucose of ≥2.6 mmol/L should be used for treating 

neonatal hypoglycaemia within the first 72 hours after birth.  A target blood glucose of ≥3.4 

mmol/L should be used for treating neonatal hypoglycaemia after the first 72 hours after 

birth. [Conditional recommendation] 

Recommendation 22. Babies diagnosed with neonatal hypoglycaemia should be treated 

with 40% oral dextrose gel. [Conditional recommendation] 

Recommendation 23. Formula may be considered as a treatment option for babies 

diagnosed with neonatal hypoglycaemia. [Conditional recommendation] 

Recommendation 24. Intravenous (IV) dextrose should be given if blood glucose 

concentration remains <2.6 mmol/L despite treatment with increased feeding and buccal 

dextrose gel. Do NOT give an initial bolus of IV dextrose routinely. [Conditional 

recommendation] 

Recommendation 25. Consider use of diazoxide if hypoglycaemia persists despite treatment 

with intravenous dextrose and is severe (<1.5 mmol/L) or unstable. [Conditional 

recommendation] 

Recommendation 26. Consider use of intramuscular glucagon for short-term management 

of neonatal hypoglycaemia until IV access can be established. [Conditional 

recommendation] 

Recommendation 27. Consider caring for babies who require monitoring for neonatal 

hypoglycaemia at a primary care setting if timely and accurate blood glucose monitoring is 

possible, treatment can be initiated if required, e.g. with buccal dextrose gel, and the baby 
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can be transferred promptly to a secondary/ tertiary facility if necessary. [Conditional 

recommendation for either option] 

f.  Subsequent Care 
Recommendation 28. No recommendations have been made about which babies are at a 

higher risk of experiencing adverse long-term outcomes because of neonatal 

hypoglycaemia. 

Recommendation 29. Whānau of all babies born at risk, whether or not they develop 

neonatal hypoglycaemia, should be well informed before discharge about clinical signs that 

may indicate hypoglycaemia and how to seek help if these occur.  General practitioners and 

Well Child/ Tamariki Ora providers should be made aware of a history of neonatal 

hypoglycaemia and its relevance for later developmental surveillance.  [Conditional 

recommendation] 

  



  9 
 

9 
 

 

Table of Contents 
Summary of recommendations for practice ............................................................................ 4 

a.  Wording of Recommendations .................................................................................... 4 

b.  Antenatal ................................................................................................................... 4 

c.  Prevention .................................................................................................................. 5 

d.  Diagnosis ................................................................................................................... 5 

e.  Treatment ................................................................................................................... 7 

f.  Subsequent Care ......................................................................................................... 8 

1.1 Introduction ................................................................................................................... 13 

1.2 Making a difference for Māori ..................................................................................... 14 

Social Determinants of Health for Māori ............................................................................ 16 

1.3 Application of the Guideline ............................................................................................ 20 

Purpose ........................................................................................................................... 20 

Scope .............................................................................................................................. 20 

Target Audience ................................................................................................................ 21 

Terminology...................................................................................................................... 21 

1.4 Methods and Development of Guidelines ........................................................................ 22 

Framework for Meeting Te Tiriti o Waitangi Obligations ....................................................... 22 

Inclusion of Diverse Ethnic Perspectives ............................................................................ 23 

Contributors to the Guideline ............................................................................................ 23 

The Governance Group.................................................................................................. 23 

The Guideline Panel ...................................................................................................... 24 

Research Evidence Synthesis Team ............................................................................... 25 

Methodology Expertise .................................................................................................. 25 

Declaration of Interests ................................................................................................. 25 

Stages in Development of Recommendations.................................................................... 26 

Identifying Priority Questions and Outcomes ................................................................. 26 

Evidence Search and Synthesis ......................................................................................... 26 

Review of Evidence ....................................................................................................... 27 

Drafting of Recommendations ....................................................................................... 28 

Stakeholder Consultation ................................................................................................ 28 

Dissemination and Implementation .................................................................................. 28 

Pre-Implementation Needs Assessment ........................................................................ 28 

Development of Implementation Toolkit ......................................................................... 29 



  10 
 

10 
 

Pilot Implementation..................................................................................................... 29 

Dissemination .............................................................................................................. 29 

2. Recommendations ........................................................................................................... 30 

Health equity ................................................................................................................ 30 

Question1. Does antenatal expression of breastmilk reduce the risk of neonatal 
hypoglycaemia? ............................................................................................................ 31 

Question 2. Does tight maternal glycaemic control reduce the risk of neonatal 
hypoglycaemia? ............................................................................................................ 32 

Question 3. Does tight intrapartum glycaemic control reduce the risk of neonatal 
hypoglycaemia? ............................................................................................................ 33 

Question 4. Are babies who had delayed cord clamping less likely to develop neonatal 
hypoglycaemia? ............................................................................................................ 34 

Question 5. Does skin-to-skin contact reduce the risk of neonatal hypoglycaemia? ......... 35 

Question 6. Are babies given thermal care (measures to reduce heat loss) less likely to 
develop neonatal hypoglycaemia? ................................................................................. 36 

Question 7. Does early feeding reduce the risk of neonatal hypoglycaemia? .................... 37 

Question 8. Are babies given expressed breast milk (mother’s own or donor human milk) 
less likely to develop neonatal hypoglycaemia? .............................................................. 38 

Question 9. Are babies given prophylactic oral dextrose gel less likely to develop neonatal 
hypoglycaemia? ............................................................................................................ 39 

Question 10. Are babies given formula less likely to develop neonatal hypoglycaemia? .... 41 

Question 11. What are the benefits and risks of testing? ................................................. 41 

Question 12. Who to test? ............................................................................................... 42 

Question 13. When to test? ........................................................................................... 44 

Question14. What is the best care for babies while being tested? ................................... 45 

Question 15. Which type of device should be used for testing? ....................................... 46 

Question 16. What is the best working definition (operational threshold) of neonatal 
hypoglycaemia? ............................................................................................................ 47 

Question 17. What clinical observations are needed?..................................................... 48 

Question 18. What is the role of interstitial or transcutaneous glucose measurement? .... 49 

Question 19. Should metabolites other than glucose be measured? ............................... 50 

Question 20. What neurological monitoring/ imaging is needed? .................................... 51 

Question 21. What is the target blood glucose range for babies diagnosed with neonatal 
hypoglycaemia? ............................................................................................................ 52 

Question 22. What are the benefits and risks of buccal dextrose gel for babies diagnosed 
with neonatal hypoglycaemia? ...................................................................................... 53 

Question 23. Should formula vs. control be used for treating neonatal hypoglycaemia? ... 55 



  11 
 

11 
 

Question 24. Should intravenous dextrose vs. other treatment or no treatment be used for 
treatment of neonatal hypoglycaemia? .......................................................................... 56 

Question 25. Should diazoxide vs. placebo be used for treating neonatal hypoglycaemia? 58 

Question 26. Should glucagon vs. control be used for neonatal hypoglycaemia? ............. 59 

Question 27. What care settings are appropriate? .......................................................... 60 

Question 28. Which babies are at increased risk of adverse long-term outcomes as a result 
of neonatal hypoglycaemia? .......................................................................................... 61 

Question 29. What care should be provided after the hypoglycaemia is resolved? (when to 
discharge, what follow-up is required, need for ongoing monitoring). .............................. 62 

3. Summary of recommendations for research ...................................................................... 64 

References .......................................................................................................................... 69 

Appendix A. ......................................................................................................................... 73 

1.Clinical questions developed by the Guideline Panel ................................................... 73 

2.Relationship between clinical questions developed by the Guideline Panel and questions 
posed in the Evidence-to-Decision frameworks in PICO* format ..................................... 78 

Appendix B. Members of the Te Tohu Waihonga Guideline Group ............................................ 86 

Appendix C. Terms of Reference ........................................................................................... 89 

Appendix D. Thresholds for Decision-Making For Key Outcomes ............................................ 92 

Appendix E. The Values Summary Document ........................................................................ 94 

Appendix F. Excerpts from the Values Summary Document for Inclusion in each Evidence to 
Decision Document (EtD) ..................................................................................................... 99 

Appendix G. Evidence to Decision Documents (EtDs) .......................................................... 100 

Question 1. ................................................................................................................. 101 

Question 2. ................................................................................................................. 114 

Question 3. ................................................................................................................. 128 

Question 4. ................................................................................................................. 142 

Question 5. ................................................................................................................. 156 

Question 6. ................................................................................................................. 169 

Question 7. ................................................................................................................. 182 

Question 8. ................................................................................................................. 196 

Question 9. ................................................................................................................. 210 

Question 10. ............................................................................................................... 223 

Quetsion 11. ............................................................................................................... 234 

Question 12. ............................................................................................................... 244 

Quesiton 13. ............................................................................................................... 256 

Question 14. ............................................................................................................... 269 

Question 15. ............................................................................................................... 287 



  12 
 

12 
 

Question 16. ............................................................................................................... 302 

Question 17. ............................................................................................................... 317 

Question 18. ............................................................................................................... 327 

Question 19. ............................................................................................................... 340 

Question 20. ............................................................................................................... 351 

Question 21. ............................................................................................................... 362 

Question 22. ............................................................................................................... 375 

Question 23. ............................................................................................................... 388 

Question 24. ............................................................................................................... 401 

Question 25. ............................................................................................................... 416 

Question 26. ............................................................................................................... 428 

Question 27. ............................................................................................................... 438 

Question 28. ............................................................................................................... 449 

Appendix H. Māori Words Used in the Guideline .................................................................. 458 

Appendix I. Glossary of Clinical and Technical Terms Used in the Guideline .......................... 459 

Appendix J. Abbreviations Used in the Guideline .................................................................. 463 

Appendix K. Conflicts of Interest ......................................................................................... 464 

 

  



  13 
 

13 
 

1.1 Introduction 
Neonatal hypoglycaemia (low blood glucose concentration) is common in the first few days 

after birth, with approximately 30% of Aotearoa New Zealand babies born at increased risk 

(2). Rates of neonatal hypoglycaemia in Māori are unknown.  Newborn babies at increased 

risk include babies of mothers with diabetes, with low or high birthweight, or born preterm 

(3). Approximately half of these babies will develop hypoglycaemia (4). 

Glucose is the primary source of energy for the brain (5). Newborn babies have relatively 

large brains and few alternative sources of energy for the brain, so are particularly 

vulnerable to brain injury if blood glucose concentrations are low. Severe or prolonged 

hypoglycaemia can lead to brain injury, seizures, and developmental delay (6, 7).  Therefore, 

early detection and treatment is recommended to reduce the risk of brain damage (8, 9). 

Currently there is wide variation in management of neonatal hypoglycaemia throughout 

Aotearoa New Zealand (10). Up-to-date guidelines based on the best available current 

evidence will provide important guidance for practitioners and whānau to help increase the 

likelihood of preventing the neonatal hypoglycaemia where possible, detecting and treating 

episodes of neonatal hypoglycaemia in a timely manner, and providing the most 

appropriate treatments. Implementation of national guidelines will help to promote the 

best possible health outcomes for babies and their whānau (family).   

Te Tiriti o Waitangi (The Treaty of Waitangi), is our foundational document that holds the 

health system accountable to ensure whānau Māori experience equitable and culturally safe 

health outcomes (11, 12).  The Waitangi Tribunal has heard the Health Services and 

Outcomes enquiry (WAI2575) and made recommendations to address the health inequities 

caused through the ongoing act of colonisation (13).  In addition to Te T iriti o Waitangi, Pae 

Tū: Hauora Māori Strategy (Pae Tū), the Manatū Hauora (New Zealand Ministry of Health) 

interim strategy for maximising health and well-being outcomes with and for Māori 

informed development of this Guideline. Additionally, guidance and input was sought from 

Māori parents of pēpi at risk of or experiencing neonatal hypoglycaemia, and Māori health 

practitioners (14). Equitable health outcomes for Māori was considered at all stages of 

Guideline development. Hence, this Guideline is intended to be appropriate to the Aotearoa 
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New Zealand context, and responsive to the needs of Māori accessing health for their pēpi 

at risk of, or experiencing, neonatal hypoglycaemia.  

The name of this guideline Te Tohu Waihonga draws inspiration from an old whakataukī, 

"Ko te hā i pēnei me te waihonga," which refers to the sweetness of the nectar from 

Aotearoa's native flora. This whakataukī symbolises anything sweet, much like the nectar, 

and forms a connection to hypoglycaemia. Te tohu means "guidance" or "directions," 

making the name Te Tohu Waihonga a symbol of the guidance provided by the clinical 

guideline. By using this name, we align the guideline with traditional Māori perspectives (te 

ao Māori), reminding us of our responsibility to ensure that it contributes to achieving 

health equity for Māori. 

1.2 Making a difference for Māori 
[Some of the content of this section has been submitted for publication, and the references 

and quotations may be updated in due course.] 

There are opportunities to contribute to achieving equitable health outcomes for Māori, by 

screening pēpi at risk of hypoglycaemia, treating those who need it, and providing follow-

up.  Providing a good standard of care has the potential for improving health outcomes that 

have an impact on the life course for pēpi, and the whānau who care for them. 

Research led by Rogers et al (2024) highlighted the experience of whānau Māori having a 

pēpi at risk of neonatal hypoglycaemia as three key themes: whānau, shifting the narrative, 

and health system.  Whānau want the very best health outcomes for pēpi and want to be 

involved in decision making as a collective. 

“ that grief when you get told that you have to birth in a hospital, because you just feel at 

times that it's such a sterile non space where things could happen, whereas in a birthing 

centre, because I've… you know my sister's five pēpi have all been in a birthing centre, and as 

a whānau we’ve been there, we’ve been able to, you know yeah you know like yeah and 

manaaki her right through. And you know, even have my Dad as her really strong pou 

through her pregnancies.” 

“I can't do this alone, because pēpi is not just mine –pēpi is my whānau’s.” 
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To make a difference for Māori, health professionals need to include whānau as part of the 

health care team and ask whānau who they would like be present when discussing the 

health of pēpi.  During these conversations, listening to whānau led solutions in balance 

with the evidence-informed treatment recommendations is important, as is allowing time 

for the whanau to process the information and ask questions to enable them to make fully 

informed decisions about care for their pepi. 

“ I think it's really just making sure there are lots of questions asked and reading whether the 

person feels comfortable or not because if they don’t seem to be feeling comfortable then 

they’re not going to really have the ability to listen and take in everything they need to, and 

feel comfortable enough to question.” 

“Whenever I look at medical intervention or medical experiences, it's that's very much about 

um a perceived power imbalance. One would always think that the person that's 

communicating to you has all the knowledge and because of that generally holds the power, 

so it's often not um, It might not feel appropriate to question or to or you might feel like, it's 

not… like it wouldn't be right to question some of the things they were saying or, or be 

inquisitive about it.” 

 

Underpinning this is the importance of whakapapa, whom pēpi carry the legacy for, 

upholding the mana of the whānau and pēpi, and tikanga.  Whānau Māori experience 

interpersonal, institutional, and structural racism and a colonial health system structure 

which holds power and hierarchy.  Actions health professionals can take todismantle racism 

and colonial privileges, are to uphold mana, empower whānau, and facilitate tikanga as 

business as usual.  An example of this would be ensuring whānau are fully informed of 

treatment options and are enabled to make collective decisions. 

“They are the newest part to your whakapapa, how do we nurture that conversation in ways 

that makes cultural embedded sense to us, as well as the practical stuff like I think it’s always 

a balance but if there’s a tikanga led process then we totally understand the practical need to 

do the heel prick tests because we know that oh that’s just about protecting your 

whakapapa, all good, let’s do it. They won’t remember this, all good. But we need to be 

nurtured through that distress. And I think that’s a huge factor in building clinically 

competent and culturally competent you know health professionals and clinicians, that they 
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understand that there’s a nuance to that, not just on the surface of this is a process that 

we’ve gotta do.” 

The lived experiences of Māori who have pēpi at risk of developing hypoglycaemia offers 

solutions to optimise care and outcomes.  These solutions can be used to influence future 

health care service provision for whānau Māori for the benefit of pēpi and their whānau. It 

is important to acknowledge the rights of Māori to access evidence-based healthcare and 

the obligations to improve health and wellbeing through transformative and reflective 

healthcare.  

These are examples of personal experiences of whānau Māori, which are deeply connected 

with the health system which is described in the Social Determinants of Health section. 

 

Social Determinants of Health for Māori 

As tangata whenua (Indigenous people) of Aotearoa, Māori have unique rights in 

accordance with He Whakaputanga o te Rangatiratanga o Nu Tireni (The Declaration of the 

Independence of New Zealand, 1835) and Te Tiriti o Waitangi (The Treaty of Waitangi, 

1840).  Through Te Tiriti o Waitangi, a legally binding agreement was made between Māori 

and The Crown, however, there have been ongoing breaches of this agreement since 

signing. 

The Treaty of Waitangi Act 1975 established the Waitangi Tribunal, a commission of inquiry 

to hear breaches by the Crown of the Treaty (15). The Tribunal’s report on The Napier 

Hospital and Health Services Report in 2001 clearly defined the Crown’s role in actively 

protecting the health of the Māori community 

“Combating ill health amongst Māori, whether by medical or other means, 
was therefore part of the agenda of active protection that the British rulers 

took on under the Treaty of Waitangi… the Crown was duty bound to 
provide resources or programmes delivering appropriate health services to 

Māori.” (15) 
At the Tribunal’s Hauora Health Services Inquiry (2018) both Crown and claimants accepted 

that 

“Māori health inequities are not only caused by health issues but 
influenced by a wide range of factors, including income and poverty, 

employment, education, and housing – termed the social determinants of 
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health.  The parties also accepted that Māori health inequities are 
influenced by the cumulative effects of colonisation.”  (16) 

The colonisation of Māori manifested itself partly as institutional racism which was defined 

in the report as 

“A pattern of differential access to material resources, cultural capital, 
social legitimation and political power that disadvantages one group, 

while advantaging another.” (16)  
Social determinants of health are non-medical factors that influence health outcomes, and 

they are social, economic, political, and cultural factors.  These factors are “the conditions in 

which people are born, grow, work, live, and age, and are the wider set of forces and 

systems shaping the conditions of daily life.” (17) The Director General of Health, Dr 

Bloomfield, when giving evidence in the Tribunal’s Hauora Health Services Inquiry in 2018 

stated 

“Socio-economic deprivation for Māori impacts on their ability to access 
good health but it is compounded by other factors including racism. The 

impact of personal and institutional racism is significant on both the 
determinants of health and on access to and outcome from health care 
itself. Racism is associated with poorer health, including poorer mental 

health” and “the state of health for Māori is unacceptable and it is the core 
business of the New Zealand health and disability system to respond 
effectively” and “there is still considerable work needed to achieve 

equitable health outcomes between Māori and non-Māori. This has been 
an ongoing issue for the primary health care system and one that is not 

acceptable or tolerable.” (16) 

 
Māori inequities in comparison to non-Māori within the Health sector are very well 

documented with the Ministry of Heath’s own Tatau Kahukura report documenting a 

plethora of areas where Māori experience negative health outcomes (18).  In fact, in the 

Wai 2576 Hauora hearings the Crown acknowledged 

“There is no need for this Tribunal panel to inquire into the question of 
whether Māori health status is significantly worse than for non-Māori at a 

population level; this is well established and not disputed.” (16)  

 
What is needed now is collective action on addressing these inequities. 

The United Nations Declaration on the Rights of Indigenous Peoples (19), an international 

convention, further supports Māori rights in Aotearoa.  A breach of these rights with the 
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power and resource distribution being in the hands of Pākeha are key influencing factors for 

the drivers of social determinants of health and resulting in health inequities. 

Data describing rates of hypoglycaemia for pepi Maori are invisible reflecting an absence of 

explicit inclusion, and therefore a deficit within the published literature.  Given the higher 

rates of gestational diabetes in hapū Māori, it is reasonable to speculate that pēpi Māori 

would also have higher rates of hypoglycaemia (20).   Neonatal hypoglycaemia can result in 

increased morbidity and mortality, however rates for pēpi Māori have not been described.  

In general, pēpi Māori experience higher rates of early neonatal death compared to non-

Māori, and every avenue should be pursued in a pro-equity approach (21).  

Māori are more likely to experience interpersonal, institutional, and structural racism, which 

requires intentional action on addressing racism within these three levels of racism (13, 22, 

23). This was also heard from whānau Māori when interviewed about their experiences of 

neonatal hypoglycaemia screening, testing, and diagnosis. 

“So maybe we get written off a little bit like they wouldn’t understand, or 
they didn’t ask so we won’t tell them…”(24) “Or before that nurse has 
walked on the ward nurse said big mum, Māori, big baby, it's got to be 

something wrong. That's that.” (24) 

“They took blood and they thinged it on the card so it might have been 
different, they might have been checking other things as well. But that 
wasn’t actually explained. And it’s the translation of information and 

knowledge is really important for whānau because we don’t know that we 
can ask. You know like our agency around her mana as a baby and ours 

too. And like why?  Why is it happening like that? what is happening? And I 
think if we can answer the why it’s so much more empowering that we’re 

doing something (24) 

“And, like, let's just book in a date and get it done, like an induction. And, 
yeah, and then it was framed further in the discussion as, you'd be totally 

negligent if you chose to do anything else but what I want you to do.”  (24) 

A systematic literature review by Graham et al, provides a summary of 20 
years of data from whānau Māori experiences in the public health and/or 

hospital system (25).  Although data in this review was not specific to pēpi, 
the key findings relating to barriers and facilitators could be easily 

translated into the pēpi population.  Key barriers identified were how 
aware whānau Māori were to perceived racism and discrimination, and 

this was interpreted as the healthcare professionals being uninterested in 
their (whānau Māori) health and wellbeing. 

“They interrogate you because you're brown.” (25) 
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Māori also self-silenced to avoid causing additional stress and pressure on staff because 

they didn’t want to “be a nuisance”, and this meant that some whānau had a lack of 

information, which was distressing for them: 

“I was too frightened to ask.” (25) 

 
Whānau often sacrifice time, money, and their own wellbeing to support whānau needing 

health support:   

“You won’t survive if you don’t have the support of your whānau.” (25) 

 
For those who didn’t have support, they felt isolated and alone.  Whānau Māori like having 

one key hospital person: 

“It makes you more relaxed and calm knowing you've got that one person 
instead of four or five different people looking at you.” (25) 

 
Positive experiences, engagement, and health outcomes is linked with having a trusting and 

positive relationship with a healthcare professional (25).  Whānau Māori had good 

experiences when engaging with Māori healthcare providers when they provided 

whanaungatanga and were “just so welcoming.”(25) 

For the realisation of equitable Māori health outcomes in pēpi Māori, acknowledgement of 

Indigenous rights needs to occur alongside redistribution of power and resources.  The 

Government in power in 2022, following the Wai2575 claim to the Waitangi Tribunal, 

passed legislation to address these claims, resulting in health reforms under the Pae Oral 

Act (2022).  Manatū Hauora (Ministry of Health) has an approach to achieving goals of mana 

whakahaere (stewardship), mana motuhake (self-determination), mana tangata (equity 

across lifecourse), and mana Māori (rights), by applying principles of tino rangatiratanga 

(leadership), equity, active protection, options, and partnership.  This is something that was 

expressed by whānau Māori participant in the hypoglycaemia experience research. 

“But certainly, for me, whenever I look at medical intervention or medical 
experiences, it's that's very much about a perceived power imbalance. One 

would always think that the person that's communicating to you has all 
the knowledge and because of that generally holds the power, so it's often 
not, it might not feel appropriate to question or to or you might feel like, 
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it's not… like it wouldn't be right to question some of the things they were 
saying or be inquisitive about it. So, I guess being aware that when you're 
communicating … that there might be a perceived power imbalance well 

that you might not feel your dominance. like dominance in that 
relationship for most receivers, but fear you are.” (24) 

 
 

1.3 Application of the Guideline 
Purpose 
Clinical recommendations are courses of action that have been judged as more likely to 

maximise desirable health outcomes for the population in question, in specific settings, 

when compared to other alternatives, after the evidence has been evaluated using a 

structured, transparent process (26, 27). The literature suggests that when practitioners 

consider clinical guidelines in their decision-making when treating patients, health outcomes 

improve (28). The purpose of the Te Tohu Waihonga - Aotearoa New Zealand Clinical 

Practice Guideline for Neonatal Hypoglycaemia (the Guideline) is to provide evidence-based, 

actionable, clinical recommendations for the prevention, diagnosis, and management of 

neonatal hypoglycaemia, and to assist health professionals and whānau in caring for, and 

contributing to, equitable health outcomes for newborn babies. This national Guideline is 

also intended to support consistency in the management of neonatal hypoglycaemia across 

the country, and thus promote equitable health outcomes for all babies and their whānau. 

The questions addressed in this Guideline were identified by the Guideline Panel as having 

the highest clinical importance for health professionals caring for babies at risk of or 

diagnosed with hypoglycaemia, and their whānau. The full set of key clinical questions 

identified by the Guideline Panel and addressed in developing these Guidelines is provided 

in Appendix A. The Guideline is intended to be a living document, so that the questions 

addressed in this document will continue to be reviewed as new evidence becomes 

available.  

Scope 
The target population that this Guideline applies to is newborn babies in all birth settings in 

Aotearoa New Zealand who are at risk of or who have been diagnosed with neonatal 
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hypoglycaemia. The Guideline is intended to support health practitioners and whānau of 

affected babies in choosing the best course of action regarding prevention, diagnosis and 

treatment, and should be considered in conjunction with clinical judgement and whānau 

preferences. “Implementation considerations” are addressed wherever possible, that is, 

supporting information that will assist the health practitioner in putting the 

recommendation into practice (29). 

Target Audience 
This Guideline is intended for use by all health professionals involved in the care of women, 

whānau, and their newborn babies during pregnancy, childbirth, and the postnatal period. 

Although the Guideline may be most relevant to Lead Maternity Carers and health 

professionals involved in the care of mothers and newborn babies in hospital settings, the 

Guideline is also relevant to specialists, general practitioners, pharmacists and any other 

health professional involved in the care of mother or baby during the antenatal or postnatal 

periods. 

This Guideline is also intended for use by consumers (pregnant women, mothers of 

newborn babies, their partners and whānau). It may also be used by policy makers in 

maternity and neonatal care. 

Terminology 

We acknowledge and respect gender diversity within the birthing population of Aotearoa 

New Zealand, including trans and non-binary people.  However, in this guideline, we use the 

terms ‘mother’ and ‘women’ due to their prevalence in the literature reviewed to ensure 

clarity about the specific individuals to whom the health practitioner is providing clinical 

care, and to ensure clarity about the biological benefits of breastfeeding and skin to skin 

contact between the mother and baby. Using alternative terms may introduce confusion 

about the meaning of the findings and conclusions being communicated (30).  

Similarly, the term “baby” rather than “neonate” is used as this term is more parent-

centred, and parents are also an intended audience for these guidelines. Note that, unless 

otherwise stated, the term “baby” refers to an infant up to four weeks of age (the neonatal 

period).  
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Culturally safe practice includes health practitioners respecting and engaging with each 

individual receiving care and adapting their use of language accordingly in practice. 

Appendix H provides definitions of Māori kupu (words) used in the guideline; Appendix I 

provides a glossary of clinical and technical terms, and Appendix J provides a list of 

abbreviations and their meanings. 

1.4 Methods and Development of Guidelines 
Framework for Meeting Te Tiriti o Waitangi Obligations 
The development of Te Tohu Waihonga - Aotearoa New Zealand Clinical Practice Guideline 

for Neonatal Hypoglycaemia was informed by the National Health and Medical Research 

Council (NHMRC) Standards for Guidelines (31) and responsibilities under Te Tiriti o 

Waitangi. As Aotearoa New Zealand is a bicultural nation under Te Tiriti o Waitangi, the 

expertise and views of Māori health practitioners and consumers have played a central role 

in informing the development of this Guideline. 

A framework was developed and endorsed by the Governance Group at initiation of the 

project to ensure the principles of Te Tiriti o Waitangi were applied in all stages of Guideline 

development: 

1. Tino rangatiratanga: Māori representation occurs in the Governance and the Panel 

membership, where Māori are able to exert tino rangatiratanga (cultural and social 

responsibility) and mana motuhake (justice and equity, reflected through power and 

authority) and have their voices heard within this structure to influence design, 

delivery, and monitoring for this guideline. Both the Governance and Panel members 

will ensure that an equity statement is included in all sections of the guideline.  

2. Equity: All members of this group must commit to achieving equitable health 

outcomes for Māori infants who this guideline will apply to and will do this by 

ensuring that all aspects of this guideline will be viewed with an equity lens for Māori 

by and with Māori.   

3. Active protection:  All members will be active in their commitment to achieving 

equitable health outcomes for Māori infants and will be accountable to ensuring an 

equity lens has been applied to the entirety of this guideline.  
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4. Options:  All members will ensure that Māori models of health care (including and 

not limited to Kaupapa Māori services) are considered in this guideline.  

5. Partnership & Participation:  Membership of the Governance and Panel Groups 

include Māori representation across multiple health care professional groups. Both 

the Governance and Panel Groups are to purposely work in partnership to create this 

guideline. 

Inclusion of Diverse Ethnic Perspectives 
In addition to people of European and Māori ethnicities, people of Pacific and Asian 

ethnicity form the largest ethnic groups in Aotearoa New Zealand (32). Therefore, the focus 

on equity was also further upheld by seeking the views, experiences and input of consumers 

and practitioners from these ethnic groups during the development of the Guideline.  

Contributors to the Guideline 

The Governance Group 

The Governance Group comprised seven individuals with expertise in paediatrics, 

neonatology, maternal-fetal medicine, neonatal pharmacy, and research synthesis and 

guideline development (Appendix B). This group provided advice, expertise, and direction 

on the development of the Guidelines and oversaw every aspect of its development, 

including review of the evidence, drafting the Guideline including recommendations, 

consulting with stakeholders, publication and dissemination.  

Other responsibilities of the Governance Group included: 

- Ensuring the Guideline was developed in line with best practice, include the AGREE II 

standards (33). 

- Identifying and inviting members to join the Guideline Panel. 

- Providing administrative support for the Guideline Panel. 

- Ensuring wide consultation to develop an evidence-based guideline that will function 

as a useful resource for health professionals and will be of interest and relevance to 

pregnant women and their whānau in all Aotearoa New Zealand health care 

contexts. 

- Ensuring that the Governance Group and the Guideline Panel uphold the principles 

in Te Tiriti o Waitangi and work towards achieving health equity for Māori (14). 
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- Ensuring that the Guideline recommendations will help meet the health needs for 

Māori.  

- Producing a plan for the dissemination, implementation and ongoing monitoring of 

clinical uptake of the Guideline recommendations. 

The Governance Group met on a quarterly basis and a subgroup of the Governance Group 

met monthly. The Governance group also met regularly with guideline methodologists Sue 

Brennan and Max Murano from the Melbourne GRADE Centre during the later phases of 

Guideline development. 

The Guideline Panel 

The Guideline Panel were recruited by seeking nominations from a wide range of relevant 

professional and consumer groups in Aotearoa New Zealand (Appendix B). Their role 

included ensuring the proper evaluation and interpretation of the evidence, that consumer 

perspectives and preferences were taken into account, and that final recommendations 

were relevant to clinical practice.  

The responsibilities of the Guideline Panel included: 

- Upholding Te Tiriti o Waitangi and addressing health equity for Māori (Appendix C). 

- Providing advice, expertise and direction in relation to the Guideline. 

- Confirming key clinical questions and outcomes. 

- Confirming thresholds of the minimum effect size or threshold for decision making 

(Appendix D). 

- Reviewing evidence and formulating recommendations. 

- Signing off recommendations and disseminating the recommendations amongst 

their organisation for feedback, comments and endorsements. 

- Disseminating the finalised Guideline to help ensure clinical uptake. 

Members of the Guideline Panel participated in four meetings. The objective of the first 

meeting was to confirm the key clinical questions and critical outcomes; the second meeting 

to review evidence and formulate recommendations; the third meeting to review evidence 

and formulate recommendations for two additional questions that had emerged during the 

second meeting; and the fourth to review feedback on the clinical recommendations 

following a period of consultation and finalise the Guidelines. The second meeting was held 
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in person over two days.  The other meetings were held online, with panel members 

attending one of the two or three offered timings for each.   There were also a number of e-

mail communications amongst the Governance Group and Guideline Panel, particularly to 

finalise the draft clinical recommendations and the draft Guidelines for consultation. 

Research Evidence Synthesis Team 

An evidence synthesis team led by a specialist in research synthesis provided most of the 

evidence for the development of the Guideline (Appendix B). The team searched for 

evidence relevant to each of the guideline questions, identified existing systematic reviews, 

and conducted new systematic reviews as required.  Evidence to Decision documents (EtDs) 

were prepared by the evidence synthesis team and the Governance Group for each key 

clinical question based on the synthesised evidence using the GradePro GDT guideline 

development tool.   

Methodology Expertise 

The Governance Team contracted guideline methodologists from the Melbourne GRADE 

Centre to assist with technical advice, including training the Governance Group and 

Guideline Panel members. Prior to the second panel meeting, the methodologists 

conducted an online training session for the Governance Group and Guideline Panel 

members on the GRADEPro GDT tool and GRADE approach to evaluating data.  The lead 

methodologist also attended the second panel meeting to assist with application of the 

process during the meeting. The methodologists also provided specialist advice on 

consideration of Equity issues in the development of Guideline using the GRADE approach, 

and adjudicated conflicts of interest.  

Declaration of Interests  

All Panel members were asked to declare all relevant interests using forms which included 

specific questions under the headings of financial, organisational and intellectual interests. 

The time period of disclosure was the last five years. These declarations were independently 

adjudicated by the lead methodologist according to WHO guidance and are summarised in 

Appendix K.  For details of the original declarations contact the Guidelines team. 
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Stages in Development of Recommendations 

Identifying Priority Questions and Outcomes 

The key clinical questions were drafted during the scoping phase by the Governance Group 

and the Guideline Panel, and the importance of outcomes were rated as a) critical for 

making a decision, b) important but not critical, or c) of limited importance. The key clinical 

questions and the associated ratings were finalised at the first Panel meeting (Appendix A).   

For each outcome, consensus was reached on the minimum size of effect that would 

support recommending using or not using a particular intervention. The standard way of 

presenting an effect size is in numbers of babies who would benefit or be harmed per 

thousand babies receiving the intervention, also known as the absolute risk difference 

(aRD). Draft thresholds for each of the outcomes were provided to all panel members and 

feedback solicited via an online survey to reach a final consensus on the most appropriate 

thresholds for each outcome (Appendix D). 

Evidence Search and Synthesis 

Systematic Reviews 

Multiple systematic searches were undertaken by the Research Evidence Synthesis Team to 

address the key clinical questions, each of which was reframed into one or more questions 

in PICO format (Population, Intervention, Comparison, Outcome) (Appendix A). Databases 

consulted included Ovid MEDLINE, Ovid Embase, Web of Science, Cumulated Index in 

Nursing and Allied Health Literature (CINAHL), Cochrane Cochrane Central Register of 

Controlled Trials, Epistemonikos, Scopus, International Clinical Trials Registry Platform 

(ICTRP), Australian New Zealand Clinical Trials Registry, ClinicalTrials.gov, International 

Standard Randomised Controlled Trial Number (ISRCTN). The search strategies were 

published as an appendix with each systematic review publication. Selection of database 

and search terms varied according to the key clinical questions being addressed.  

When up-to-date systematic reviews were available to address a question, data were 

extracted from that review.  Where necessary, more recent data were added to those 

included in a systematic review and the findings were re-analysed.  Where no relevant 

systematic review was identified but suitable data were available, the Evidence Synthesis 

team conducted a new systematic review.  Where the available evidence was not in a 
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format amenable to systematic review, the evidence identified by systematic search was 

summarised in narrative form with summary tables. 

Systematic literature searches were also undertaken to collect evidence about other factors 

to be taken into account when formulating recommendations, including consumer 

preferences and values, equity considerations, resources required and associated costs, 

acceptability of interventions to stakeholders and feasibility of implementing interventions 

in Aotearoa New Zealand.  

Overall equity considerations were specifically addressed in the development of the section 

on “Making a difference for Māori”, written by Māori members of the Governance Group 

and Guideline Panel (Section 1.2). 

Evidence to Decision Frameworks  

GRADEPro GDT (34) is an online tool used to prepare Evidence to Decision Frameworks (EtD) 

and facilitate the process of developing clinical recommendations. Using GradePro GDT, 

EtDs were prepared for each of the key clinical questions by the Research Evidence 

Synthesis Team and members of the Governance Group. The EtD provides a framework for 

summarising the evidence for review by the Guideline Panel, organised by topics including 

Desirable Effects, Undesirable Effects, Certainty of the Evidence of Effects, Values, Balance 

of Effects, Resources Required, Certainty of Required Resources, Cost Effectiveness of 

Required Resources, Equity, Acceptability, and Feasibility sections. A short summary of 

equity issues was included in the Equity section in every EtD (Appendix G) and two 

additional subsections; Considerations for Māori and Considerations for Pacific, were 

included in the Desirable Effects, Undesirable Effects, Balance of Effects, Equity, 

Acceptability and Feasibility sections of every EtD. Considerations for Asian people were also 

included where relevant data were available.  

Review of Evidence 

After the EtDs were finalised and the training session held, members of the Governance 

Group and the Guideline Panel were each asked to enter their judgements for each section 

of each EtD online in GRADEPro.  This was intended to help the Panel members to become 

familiar with the EtDs, and the Governance Group to assess the degree of consensus 
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amongst the group before the second Panel meeting, to help guide time allocation at the 

meeting.   

At the second and third Panel meetings, each EtD was presented to the group.  After 

discussion of the evidence relating to each recommendation, each panel member entered 

their judgements for the EtD into an anonymous online survey.  The survey findings were 

then used to identify a consensus judgement or where further discussion was required to 

reach a consensus, and a final recommendation. An attempt was made to reach consensus 

on all judgements, but where this was not possible, differing views were recorded in the 

EtD.  

The Panel discussions also identified research recommendations and implementation 

considerations (29). 

Drafting of Recommendations 
The draft recommendations addressing each of the key clinical questions were prepared by 

the Governance Group based on the decisions in the second and third Panel meetings and 

revised after feedback from the Guideline Panel.  The draft recommendations and Guideline 

were then circulated again for final feedback and sign-off by the Governance Group and 

Guideline Panel.   

Stakeholder Consultation 

Draft Guidelines were circulated to relevant stakeholders for feedback (Appendix X).  All 

feedback was collated and a summary document prepared listing responses to each item.  A 

fourth Panel meeting was held to revise the draft Guidelines in response to the feedback 

and sign off on the final recommendations.  

Dissemination and Implementation 
An implementation project will be developed to help facilitate rapid uptake of the Guideline 

recommendations.  Key steps in this will include: 

Pre-Implementation Needs Assessment 

A pre-implementation needs assessment will be conducted to identify gaps between current 

practice and the Guideline recommendations. The audit will be repeated post-

implementation to assess change in practice. 
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Development of Implementation Toolkit 

A structured set of resources and tools will be developed to facilitate the implementation of 

the recommendations outlined in the Guideline. This toolkit will include a summary of the 

Guideline recommendations, training materials, checklists, and other resources to support 

the implementation of the Guideline. Specific resources to be developed include a flow 

chart to summarise the recommendations for screening for neonatal hypoglycaemia, and 

short videos and information pamphlets about neonatal hypoglycaemia and neonatal blood 

testing.  These will be made freely available online in several languages including te reo 

Māori.  

Pilot Implementation 

The recommendations of Te Tohu Waihonga will be piloted in several different hospitals 

using the Implementation toolkit. Healthcare providers will receive training and support on 

using the implementation toolkit and incorporating the recommended practices into their 

daily workflows. Data will be collected on the practices themselves (quantitative data) as 

well as practitioners’ personal experiences of implementing the Te Tohu Waihonga 

(qualitative data). This information will help to identify and address barriers to 

implementation in a “real-life” clinical context, and adjustments to the Implementation 

Toolkit will be made where necessary.  

Dissemination 

Resources will be prepared for dissemination of the Guideline to hospitals and clinicians to 

raise awareness of, and provide key information about, Te Tohu Waihonga. These resources 

will include this complete version of the guideline and recommendations, a succinct 

summary of key recommendations, and a summary version for whānau, available in te reo 

Māori, English, and other languages.  All resources will be made available online and freely 

available for downloading. 
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2. Recommendations  

Health equity 

These general points apply to all recommendations so are summarised here rather than 

repeated for each recommendation.  Additional points are listed under specific 

recommendations where relevant. 

Health equity for Māori 

Health professionals must apply this guideline equitably to prevent harm and ensure 

accountability in implementing recommendations for Māori as part of a pro-equity 

approach.  Pākehā benefit from health system privileges, while Māori face systemic racism, 

leading to reduced health benefits. Health equity can be improved if Māori receive effective 

interventions.  

Ensure Māori whānau are fully informed about their healthcare options as a part of a mana 

Motuhake (self-determination), including prevention, monitoring and treatment options, 

health benefits and potential risks.  Detailed explanations of all interventions, their 

necessity, and results should also be provided to help achieve equitable health 

outcomes.  Ensure whānau are provided with information in multiple formats (oral, written, 

online, video) that align with cultural values.  

Whānau living in rural areas may face additional financial costs and barriers to accessing 

specialist services. Proactively support these whānau by informing and supporting them to 

access available financial assistance and resources to access specialist services.  

Health equity for other groups 

Health professionals must apply this guideline equitably to prevent harm. Health equity can 

be improved if all whānau receive effective interventions. 

Many groups, including Pacific, Asian, migrant and rural communities, also face significant 

health inequities. These groups often encounter barriers such as language difficulties, lower 

health literacy, and challenges in understanding their healthcare options. It is important that 

all whānau are fully informed about their healthcare options, including prevention, 

monitoring and treatment options, health benefits and potential risks.  Detailed 

explanations of all interventions, their necessity, and results should also be provided to help 
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achieve equitable health outcomes.  Culturally appropriate communication, use of 

interpreter services where required, along with the use of multiple formats (oral, written, 

online, video), can help improve engagement with health services.  

Rural communities may also experience additional challenges, such as increased travel costs 

and limited access to specialist care. Providing proactive support, including information 

about and assistance to access financial and other resources to help access specialist 

services, is crucial to reducing these inequities and improving health outcomes.Specific 

additional issues are addressed under the recommendations and EtDs where relevant. 

Question1. Does antenatal expression of breastmilk reduce the risk of 

neonatal hypoglycaemia? 

PICO (Population, Intervention, Comparison, Outcome):  Should antenatal expression of 

breastmilk vs. no expression of breast milk be used for preventing neonatal hypoglycaemia? 

Recommendation 1:  

Expression of breastmilk may be considered after 36 weeks’ gestation in pregnant women 

whose baby is likely to be at risk of neonatal hypoglycaemia and who have no 

contraindications. [Conditional recommendation] 

Justification: Moderate to very low certainty of evidence suggests that antenatal expression 

of breastmilk may lead to a small reduction in neonatal hypoglycaemia, a moderate increase 

in fully breastfeeding at hospital discharge, and a moderate decrease in the duration of the 

initial hospital stay.  

The acceptability of this practice varies due to some women experiencing difficulties and 

discomfort with antenatal expression.  

Antenatal expression of breast milk may encourage mothers to breastfeed, and have an 

additional positive effect on their hinengaro (mental health) through providing nutrition for 

their baby. 

Implementation considerations: Breast pumps are not appropriate for antenatal 

expression; hand expression suffices for this purpose. 

Expression of breastmilk should not be considered in at risk pregnancies.  For 

contraindications consult local guidelines, LMC, diabetes specialist, obstetrician or lactation 

consultant.   
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Advise all mothers that they may experience Braxton Hicks contractions, but to stop 

expressing if contractions become regular and painful, and contact their LMC (35). 

Monitoring and evaluation: Nil. 

Research priorities: 

Studies are needed on: 

The effects of expressing milk on maternal well-being, including factors such as stress from 

the inability to express colostrum.  

Health equity: Provide whānau with resources and support for antenatal expression of 

breastmilk that align with their cultural values. Ensure whānau have access to reliable 

refrigeration or freezer for storing expressed breastmilk. 

Evidence to decision table: refer to Appendix G  

 

Question 2. Does tight maternal glycaemic control reduce the risk of 

neonatal hypoglycaemia?  

PICO: Should tighter maternal glycaemic control during pregnancy in women with diabetes 

vs. less-tight maternal glycaemic control during pregnancy be used for preventing neonatal 

hypoglycaemia?  

Recommendation 2:  

Tighter glycaemic control during pregnancy is recommended for women with diabetes. 

Follow recommendations of the national guideline – “Testing for, diagnosing and 

managing gestational diabetes (diabetes of pregnancy) Te whakamātau, te tautohu me te 

whakahaere i te mate huka hapūtanga”(36). [Conditional recommendation] 

Justification: Low certainty evidence showed that tight maternal glycaemic control during 

pregnancy compared to less tight had little to no effect on neonatal hypoglycaemia, but 

resulted in a small reduction in mortality and morbidity, and admissions to NICU.  

However, adverse effects for mothers when using tight targets should be considered.  

Women may have difficulty in adhering to tighter glycaemic targets.   

Implementation considerations: See the national guideline “Testing for, diagnosing and 

managing gestational diabetes (diabetes of pregnancy) Te whakamātau, te tautohu me te 

whakahaere i te mate huka hapūtanga”(36). 
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Monitoring and evaluation: The the national guideline “Testing for, diagnosing and 

managing gestational diabetes (diabetes of pregnancy) Te whakamātau, te tautohu me te 

whakahaere i te mate huka hapūtanga”(36) suggests that tight targets are frequently harder 

to achieve, which may explain poor adherence to tight targets (36).  Monitoring of 

adherence is recommended.  

Research priorities:  

Studies are needed on: 

1. The effect of tight maternal glycaemic control on neonatal hypoglycaemia and long-term 

childhood outcomes. 

2. Factors influencing adherence to tight glycaemic control targets in pregnancy and how 

whānau can be supported to achieve these, particularly in specific populations. 

3. Patient values and preferences surrounding tight glycaemic control in pregnancy. 

4. The cost-effectiveness of employing tight glycaemic control in pregnancy. 

Health Equity: Gestational diabetes occurs at higher rates in Māori, Pacific, Asian, and 

Indian populations.  Health professionals working alongside these population groups need 

to work towards tight glycaemic control in a pro-equity approach to improve outcomes.  

Health professionals should ensure that glycaemic targets are based on clinical guidelines 

and individual patient needs prioiritising those who are most affected by issues such as 

access and systemic privilege, to avoid potential harm and ensure equitable care.  

Evidence to decision table: refer to Appendix G  

 

Question 3. Does tight intrapartum glycaemic control reduce the risk of 

neonatal hypoglycaemia?  

PICO: Should tight intrapartum glycaemic control vs. less tight or no intrapartum glycaemic 

control be used for neonatal hypoglycaemia? 

Recommendation 3:  

For intrapartum glycaemic control, follow recommendations of the national guideline 

“Testing for, diagnosing and managing gestational diabetes (diabetes of pregnancy) Te 

whakamātau, te tautohu me te whakahaere i te mate huka hapūtanga”(36). [Conditional 

recommendation for either opition] 
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Justification: Very low certainty of evidence showed potential benefit in reducing neonatal 

hypoglycaemia and admission to NICU, but also potential harm including increased 

caesarean section and reduction in exclusive breastfeeding. 

Implementation considerations: Tighter glycaemic control during labour may be more 

relevant for women with type I and type II diabetes than women with GDM. Clinical 

decision-making should determine the appropriate level of intrapartum control and 

monitoring on an individualised basis. 

Monitoring and evaluation: Nil. 

Research priorities:  

Studies are needed on: 

The effects of tight glycaemic control during labour for women with Type I and Type II 

diabetes, and GDM, including short-term and long-term maternal and neonatal/childhood 

outcomes. Given the potential iatrogenic harms associated with this treatment approach, 

separate recommendations may be necessary for each group.  

Health Equity: People living in rural areas face challenges in accessing specialised care. 

Although women with diabetes often give birth at specialist centres, some may not have 

received a timely diagnosis during pregnancy, potentially leading to inequitable access to 

appropriate care and interventions. The responsibility lies with the system to facilitate 

equitable access, removing barriers rather than placing the burden on whānau.  

Ensure that appropriate glucose analysers and dextrose gel for treatment of neonatal 

hypoglycaemia are available in all settings where newborn babies are cared for, including in 

primary units, to avoid potentially widening health inequities. 

Evidence to decision table: refer to Appendix G  

 

Question 4. Are babies who had delayed cord clamping less likely to 

develop neonatal hypoglycaemia?  

PICO:  Should delayed cord clamping vs. early cord clamping be used for the prevention of 

neonatal hypoglycaemia? 

Recommendation 4:  

Umbilical cord clamping should occur not earlier than 1 minute after birth if the baby’s 

condition allows. [Conditional recommendation] 
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Justification: Low certainty evidence shows that delayed cord clamping may result in small 

reduction in neonatal hypoglycaemia, moderate reduction in neurodevelopmental 

impairment at 12 to 24 months, moderate reduction in neonatal mortality, and small 

increase in fully breastfeeding at hospital discharge.  

The NZ College of Midwives (2024) guidelines suggest delaying cord clamping for 3 minutes 

or until the umbilical cord stops pulsating (whichever occurs later) for term and pre-term 

babies who do not require resuscitation at birth, as this is associated with improved 

neonatal outcomes.(37) WHO (2023) also recommends delayed umbilical cord clamping (not 

earlier than 1 minute after birth) for improving maternal and infant health and nutrition 

outcomes (38). 

Implementation considerations: Delayed cord clamping needs to be done well, in a warm 

environment with appropriate support for the baby. If the baby becomes hypothermic, this 

could increase the chances of hypoglycaemia. Place the baby directly on the mother’s chest 

immediately after birth, cover both with a warm blanket. If baby is unwell and needs 

resuscitation, cord clamping before one minute after birth might be required. 

Monitoring and evaluation: Evaluate the integrity of the umbilical cord, checking for any 

abnormalities or issues such as excessive bleeding or structural damage. If any concerns are 

identified, do not delay cord clamping (39). Monitor the baby’s heart rate and if it is lower 

than 60 beats per minute and not improving, do not delay cord clamping (39). 

Research priorities: Nil. 

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 5. Does skin-to-skin contact reduce the risk of neonatal 

hypoglycaemia? 

PICO: Should skin-to-skin contact vs. no skin-to-skin contact be used for the prevention of 

neonatal hypoglycaemia? 

Recommendation 5:  

Encourage skin-to-skin contact between mother and baby as early as possible after birth. 

[Conditional recommendation] 
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Justification: Low certainty of evidence shows skin-to-skin contact may result in a large 

reduction in neonatal hypoglycaemia and duration of hospital stay, a small reduction in 

admission to NICU, less separation from the mother for treatment of hypoglycaemia before 

discharge home and a large increase in breastfeeding.  

Skin-to-skin is largely acceptable and feasible as it is already standard practice in Aotearoa 

New Zealand. Cost is negligible.  

WHO also recommends that early and uninterrupted skin-to-skin contact between mothers 

and babies should be facilitated and encouraged as soon as possible after birth (40). 

Implementation considerations: Place the baby directly on the mother’s chest immediately 

after birth, and cover both with a warm blanket. UNICEF recommends that babies should 

have skin-to-skin contact at least until after their first feed (41). 

Skin-to-skin contact might not be appropriate for all babies, depending on the clinical 

condition of the mother and baby. 

Monitoring and evaluation: All babies should be routinely monitored whilst in skin-to-skin 

contact. Observations should include checking of airway and breathing, colour, tone and 

temperature (42). 

If there are any concerns about the baby's oxygen saturation, it should be monitored 

closely, but it may be feasible to do this during skin-to-skin contact 

Research priorities:  

Studies are needed on:  

Effect of skin-to-skin contact with adults other than the mother on neonatal hypoglycaemia. 

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 6. Are babies given thermal care (measures to reduce heat loss) 

less likely to develop neonatal hypoglycaemia? 

PICO: Should thermal care vs. routine care be used for prevention of neonatal 

hypoglycaemia? 

Recommendation 6:  

Keep the baby dry and warm after birth. Prioritise skin-to-skin contact with the mother. 

[Conditional recommendation] 
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Justification: Low certainty evidence in VLBW babies shows plastic wrap/bag results in 

moderate reduction in hypoglycaemia, large reduction in the duration of initial hospital stay, 

large reduction in hypothermia on admission to NICU and small increase in hyperthermia on 

admission to NICU.  

Plastic wrap is readily available and commonly used for keeping preterm babies warm.  

Very low certainty of evidence shows use of a thermal mattress or thermal blanket had little 

to no effect on hypoglycaemia, and a large reduction in moderate hypothermia on 

admission to NICU. Thermal mattresses are expensive and lack of evidence of effectiveness 

means they are not a routine option. 

A study on delayed bathing was considered by the Panel to not be relevant to this 

recommendation. 

Implementation considerations: Consider use of plastic wraps to keep the baby warm when 

skin-to-skin is not practicable. If a specific neonatal plastic wrap is not available, clingfilm 

can be used and is widely available. 

Monitoring and evaluation: Monitor baby’s temperature to avoid hyperthermia. 

Research priorities:  

Studies are needed on: 

The most effective strategies for preventing hypothermia and consequent hypoglycaemia, 

particularly in term babies and those at risk of hypoglycaemia, and when skin-to-skin is not 

feasible.  

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 7. Does early feeding reduce the risk of neonatal hypoglycaemia? 

PICO: Should early feeding vs. delayed feeding be used for the prevention of neonatal 

hypoglycaemia? 

Recommendation 7:  

Feeding should be initiated in the first hour after birth. [Conditional recommendation] 

Justification: Low certainty of evidence shows early feeding may be associated with a large 

reduction in hypoglycaemia, a small to moderate reduction in neonatal mortality, and a 

large increase in fully breastfeeding at hospital discharge.  
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Early feeding is widely acceptable and feasible in Aotearoa New Zealand. 

Early breastfeeding is associated with higher rates of exclusive breastfeeding, with the 

associated benefits.  

WHO also recommends all mothers should be supported to initiate breastfeeding as soon as 

possible after birth, within the first hour (40). 

Implementation considerations: If the mother wants to breastfeed but is unable to in the 

first hour, consider expression of breastmilk at this time to support establishment of 

lactation and encourage breastfeeding.  

It is important to ensure that the baby whose mother plans not to breastfeed is fed a 

formula that is safe, suitable and properly prepared. 

Monitoring and evaluation: Nil. 

Research priorities: Nil. 

Health Equity: Ensure whānau are fully informed and supported about the benefits of pēpi’s 

first feed being from the breast.  Discuss with whānau if they have cultural practices that are 

important to carry out following the birth, and support this to be woven into care together 

with clinician activities.  Harm occurs when health professionals do not engage with whānau 

about their cultural preferences. 

Evidence to decision table: refer to Appendix G  

 

Question 8. Are babies given expressed breast milk (mother’s own or donor 

human milk) less likely to develop neonatal hypoglycaemia? 

PICO:  Should expressed breastmilk vs. other or no intervention be used for preventing or 

treating neonatal hypoglycaemia? 

Recommendation 8:  

Mother’s own expressed breastmilk is NOT helpful for preventing or treating neonatal 

hypoglycaemia in the first 48 hours after birth. Encourage breastfeeding rather than 

postnatal expression. [Conditional recommendation] 

Justification: Very low certainty evidence from one RCT suggests that supplementation of 

breastfeeding with donor breastmilk or formula, but not mother’s own breastmilk, may 

increase blood glucose concentrations in hypoglycaemic babies in the first 48 hours after 

birth.  
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However, breastfeeding hypoglycaemic babies in the first 48 hours reduced the likelihood of 

hypoglycaemia recurring. Thus, mothers should be encouraged to breastfeed rather than to 

express breastmilk to feed to their baby. 

Implementation considerations: The increase in blood glucose concentration after 

breastfeeding is greater after longer feeds (>30 minutes) and after feeding from both 

breasts, so encouraging these practices may be helpful for babies at risk of or experiencing 

neonatal hypoglycaemia. 

Many mothers face challenges and negative experiences when trying to express breastmilk, 

but some mothers of unwell or preterm babies may find it empowering to contribute to 

their baby's well-being through expressing milk. 

Monitoring and evaluation: Nil. 

Research priorities:  

Studies are needed on: 

1. The effectiveness of donor milk for preventing and treating hypoglycaemia. 

2. The effectiveness of expressed breastmilk for treating neonatal hypoglycaemia beyond 48 

hours after birth.  

Health Equity: The acceptability of donor milk is individual for whānau Māori, so each 

whānau group should be asked what their preference is, including acceptability of donor 

milk before giving to pēpi.  Harm occurs when health professionals do not engage with 

whānau about their cultural preferences. 

Accessibility of donor milk is a concern, especially outside major centres where NICUs and 

milk banks are scarce. In Aotearoa New Zealand, systemic inequities impact access to 

lactation consultants and the establishment of donor milk banks. 

Evidence to decision table: refer to Appendix G  

 

Question 9. Are babies given prophylactic oral dextrose gel less likely to 

develop neonatal hypoglycaemia?  

PICO: Should oral dextrose gel vs. placebo be used for preventing neonatal hypoglycaemia? 

Recommendation 9:  

Oral dextrose gel should NOT be given routinely to at-risk babies to prevent neonatal 

hypoglycaemia. [Conditional recommendation] 
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Consider offering prophylactic dextrose if risk of hypoglycaemia is considered to be high by 

practitioner or family and they are well-informed about available evidence. 

Justification: Prophylactic oral dextrose gel reduces the risk of neonatal hypoglycaemia in 

at-risk babies but does not reduce NICU admission or need for intravenous treatment. It 

may make little to no difference to the risk of neurodevelopmental impairment at two 

years, but the confidence intervals include the possibility of substantial benefit or harm. 

Evidence at six to seven years is limited to a single small study.  

In view of its limited short-term benefits, and potential applicability to a very large 

proportion of all newborn babies (approximately 30%), prophylactic oral dextrose gel should 

not be incorporated into routine practice until additional information is available about the 

balance of risks and harms for later neurological disability. 

Implementation considerations: Whānau need to be fully informed about the benefits and 

risks.  

Draw up the prescribed dose (0.5ml/kg or 200 mg/kg 40% dextrose gel) into an enteral 

syringe and administer at 1 hour of age, using the procedures as for dextrose gel treatment 

(see recommendation 22). 

Prophylactic dextrose gel can be given to a baby while having skin-to-skin care. 

Monitoring and evaluation: All babies at risk of hypoglycaemia require clinical monitoring 

and testing for hypoglycaemia, whether or not they have received prophylactic dextrose gel.    

Research priorities:  

Studies are needed on:  

1. Effect of prophylactic oral dextrose gel for neonatal hypoglycaemia on later neurological 

disability. 

2. The effectiveness of prophylactic oral dextrose gel compared to other preventative 

interventions such as harvested colostrum, donor milk or infant formula. 

Health Equity: Māori, Pacific, and Asian whānau are likely to accept oral dextrose gel 

treatment, especially if the mother has experienced diabetes.  Discuss with whānau if they 

have cultural practices that are important to carry out following the birth, and support this 

to be woven into care together with clinician activities.  Harm occurs when health 

professionals do not engage with whānau about their cultural preferences. 

Evidence to decision table: refer to Appendix G  
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Question 10. Are babies given formula less likely to develop neonatal 

hypoglycaemia?  

PICO: Should formula vs. control be used for preventing neonatal hypoglycaemia? 

Recommendation 10:  

Formula should NOT be given to at-risk babies to prevent neonatal hypoglycaemia. 

[Conditional recommendation] 

Justification: Very low certainty of evidence shows uncertain effect on of formula on the 

prevention of neonatal hypoglycaemia, fully breastfeeding at hospital discharge or length of 

hospital stay, and uncertain effects on blood glucose concentrations. 

Implementation considerations: Whānau should be provided with breastfeeding support, 

particularly for at-risk babies, ensuring that breastfeeding is promoted as the first line of 

prevention for neonatal hypoglycaemia. Implementation should account for cultural 

preferences and the importance of breastfeeding in different communities. 

Monitoring and evaluation: Nil. 

Research priorities: Nil. 

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 11. What are the benefits and risks of testing? 

PICO: Should testing for neonatal hypoglycaemia vs. not testing be used for babies at risk of 

neonatal hypoglycaemia? 

Recommendation 11:  

Blood glucose measurements should be offered for all babies at risk of neonatal 

hypoglycaemia (see recommendation 12). [Conditional recommendation] 

Justification: Most babies with hypoglycaemia have no clinical signs, so blood testing is the 

only way to detect low glucose concentrations.  

It is current practice to test babies considered at risk of neonatal hypoglycaemia and there is 

no evidence to support changing this approach.  

There is no robust evidence of benefit for at-risk babies and some evidence of harm, 

primarily from painful procedures and a reduction in breastfeeding. Nevertheless, the 
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potential for death and brain damage from undiagnosed hypoglycaemia was considered to 

outweigh the pain and distress caused by testing. 

Although resource requirements are substantial, with current screening criteria applicable 

to 26-28% of all babies, it is feasible as it is currently being done. 

Implementation considerations: Whānau should be fully informed about the reasons for 

testing and encouraged to participate in decisions about pain relief (see recommendation 

13).  Provide easily understandable information in a range of formats, including videos and 

apps. Address how babies can be supported during tests, and how the test can be made less 

painful for the baby (see recommendation 14). 

Monitoring and evaluation: Nil. 

Research priorities: 

Studies are needed on: 

Outcomes in children whose whānau declined screening for neonatal hypoglycaemia and 

the reasons for declining. 

Health Equity:  Screening rates for babies delivered rurally or from underrepresented groups 

are not known.  However, if testing is implemented equitably, this is likely to increase health 

equity. Ask whānau what their preferences are for painful procedures. Some whānau may 

wish to use rongoā Māori (traditional Māori medicine that takes a holistic approach) e.g. 

waiata, karakia, oriori to support pēpi during a painful procedure.  

Evidence to decision table: refer to Appendix G  

 

Question 12. Who to test? 

i) Which babies are at increased risk of neonatal hypoglycaemia?  

ii) Which babies should be tested for neonatal hypoglycaemia?  

iii) Which signs and symptoms are indications for testing? 

PICO:  Should expanded or restricted criteria vs. current criteria be used for screening for 

neonatal hypoglycaemia? 

Recommendation 12:  

Screening is recommended for babies with the following risk factors:  

• Maternal diabetes (any type); 

• Preterm birth (<37 weeks’ gestation);  
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• Small for gestational age (<10th percentile using customised or population growth 

charts);  

• Large for gestational age (>90th percentile using customised or population growth 

charts); 

• If gestation unknown: low birthweight (<2500 g) or macrosomia (>4500 g);   

• Unwell (e.g. respiratory distress, hypothermia (<36.5°C), delayed or poor feeding >1 

hour after birth);  

• Maternal use of antidepressant medications, alpha or beta blocker medications, 

amphetamines (both prescribed and not prescribed), anti-psychotic medications. 

Screening is recommended for babies with any clinical signs potentially related to 

hypoglycaemia including: jitteriness, seizures, poor feeding, lethargy, irritability, cyanosis, 

hypotonia, apnoea, tachypnoea, hypothermia, respiratory distress, asphyxia, abnormal cry, 

pallor, and vomiting. [Conditional recommendation]  

Justification: These criteria are similar to those already in use around Aotearoa New 

Zealand.  

The cost of testing is likely to be small compared to the cost of brain injury from undetected 

hypoglycaemia for the individual, although the evidence that prompt detection and 

treatment of hypoglycaemia alters neurodevelopmental outcomes is very uncertain. 

Implementation considerations: Testing should be undertaken using a reliable analyser (see 

recommendation 14). 

Address how babies can be supported during tests, and how the test can be made less 

painful for the baby (see recommendation 13). 

Consider prompt referral to a paediatricians if a baby is unwell or shows clinical signs 

associated with neonatal hypoglycaemia.  However, testing and treatment if required 

should not be delayed pending such referral (see recommendation 21). 

Monitoring and evaluation: Nil 

Research priorities:  

Studies are needed on: 

Outcomes of screening versus not screening large-for-gestational age babies. 

Health Equity: The frequency of risk factors for hypoglycaemia varies with ethnicity. 
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Ensure whānau are fully informed of the reasons for testing, health benefits and potential 

adverse effects of blood glucose testing, and the results of any tests.  Refer to health equity 

summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 13. When to test?  

i) At what age should testing start?  

ii) How often should testing be performed?  

iii) When should testing stop? 

PICO: Should other timings vs. start at 1-2 hours, intervals of 3-4 hours, finish after 12 hours 

of glucose concentrations above the threshold be used for testing neonatal hypoglycaemia? 

Recommendation 13:  

Test the blood glucose concentration of babies at risk of neonatal hypoglycaemia at 1-2 

hours after birth, (preferably after the first feed but before 2 hours) then at intervals of 3-

4 hours, independent of feeding schedule.  [Conditional recommendation] 

Stop testing after glucose concentrations have remained  2.6 mmol/L for 12 hours from 

birth or from the first normal test ( 2.6 mmol/L) after any low glucose concentrations (< 

2.6 mmol/L) provided the baby is feeding adequately. 

Justification: There is a physiological nadir in blood glucose concentrations at approximately 

30-90 minutes after birth. In many babies, low glucose concentrations during this period will 

resolve spontaneously. Limited evidence suggests that low glucose concentrations are more 

common at 1 hour than at 2 hours and become less common thereafter.  

A relatively small proportion (0.3-1.1%) of cases of neonatal hypoglycaemia may be missed 

if screening ends at 12 hours.  

Severe hypoglycaemia is most common within the first 12 hours after birth. 

Limited evidence suggests that 10 – 17% of episodes occur between the initial test at 1–2 

hours and the second test, approximately 3–4 hours later, so repeated testing is required.  

There is very little change in blood glucose concentrations with feeding in the first 48 hours, 

so timing of testing can be independent of feeding.  
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Implementation considerations: The criteria for stopping testing should be 12 hours of 

blood glucose concentrations 2.6 mmol/L with adequate feeding, not the number of tests 

conducted.  

Monitoring and evaluation: Babies who have required intravenous dextrose or 

supplemental feeds for the treatment of neonatal hypoglycaemia should have 12 hours of 

blood glucose concentrations 2.6 mmol/L after these additional measures have ended 

before testing is stopped. 

Research priorities: The correct time to stop testing is not known. The GLOW study showed 

that healthy term babies continued to have episodes of glucose concentrations <2.6 mmol/L 

up to 5 days after birth, although few occurred after 3 days. 

Studies are needed on: 

1. whether extending screening beyond 12 hours improves outcomes. 

2. the frequency and clinical significance of glucose concentrations <2.6 mmol/L after 12 

hours in babies who previously had glucose concentrations 2.6 mmol/L. 

Health Equity:  Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question14. What is the best care for babies while being tested? 

PICO:  Should specific pain management strategies vs. control/ placebo/ no intervention be 

used for pain management during blood sampling for neonatal hypoglycaemia? 

Recommendation 14:  

Pain management strategies should be used during blood sampling for neonatal 

hypoglycaemia. [Conditional recommendation] 

Effective pain management strategies include skin-to-skin contact, breastfeeding, and oral 

sucrose. 

Justification: Skin-to-skin contact, breastfeeding, and oral sucrose each result in medium to 

large reductions in pain scores related to heel-prick testing with minimal or no apparent 

adverse effects. Expressed breastmilk may also result in a small reduction in pain scores but 

there are few studies and the evidence is very uncertain. 

Implementation considerations: Whānau should be given the opportunity to be involved in 

the choice of and provision of pain management related to blood testing. 
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Monitoring and evaluation: Nil. 

Research priorities: Nil. 

Health Equity: Ask whānau what their preferences are for painful procedures. Some 

whānau Māori may wish to use rongoā Māori (traditional Māori medicine that takes a 

holistic approach) e.g. waiata, karakia, oriori  to support pēpi during a painful procedure. 

Evidence to decision table: refer to Appendix G  

 

Question 15. Which type of device should be used for testing? 

PICO: Should a point-of-care testing method be used to screen for hypoglycaemia in 

neonates? 

Recommendation 15:  

Testing should use a validated and reliable point-of-care device using a glucose oxidase, 

glucose dehydrogenase or hexokinase method with electrochemical or amperometric 

detection.  [Strong recommendation] 

Justification: Using more reliable testing methods is essential for accurate diagnosis and 

treatment. It can also reduce the number of heel pricks and is cost saving.   

The common practice of using a less accurate device, with confirmation of low glucose 

concentrations using a more accurate device, is NOT appropriate as it does not address the 

problem of false negative tests (13-30%), potentially delays treatment, and increases costs. 

The panel considered that recommending more reliable devices was essential to drive 

improvements in equity and resource allocation, leading to long-term cost savings despite 

potentially initial higher costs. 

Implementation considerations: Examples of currently available devices meeting these 

requirements include Elite XL, iSTAT, Freestyle, and ABL 800. 

Monitoring and evaluation: A list of currently available devices that are appropriate for 

neonatal blood glucose testing should be made widely available and updated regularly. 

Research priorities: Nil. 

Health Equity: It is essential that appropriate analysers are available in all settings where 

newborn babies are cared for, including in primary units, to avoid potentially widening 

health inequities. 

Evidence to decision table: refer to Appendix G  
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Question 16. What is the best working definition (operational threshold) of 

neonatal hypoglycaemia? 

PICO: Should higher or lower blood glucose concentrations vs. blood glucose concentration 

of 2.6 mmol/L be used for defining of neonatal hypoglycaemia? 

Recommendation 16:  

A blood glucose concentration of <2.6 mmol/L should be used as the definition 

(operational threshold) for neonatal hypoglycaemia. [Conditional recommendation] 

Justification: There is some evidence for supporting the current operational threshold of 

<2.6mmol/L, and a lack of evidence to justify changing it.  

Low certainty evidence from a single RCT shows that using a threshold of <2.0mmol/L has 

little to no effect on neurodevelopmental outcomes at 18 months but results in a large 

increase in moderate hypoglycaemia (2.0 – 2.6 mmol/L), and a moderate increase in severe 

hypoglycaemia (<2.0 mmol/L). The effect on serious adverse effects was uncertain.The 

panel noted that babies with initial blood glucose concentrations <1.9 mmol/L were 

excluded from this trial, and that 18 months was likely too early to detect any effects of 

hypoglycaemia on neurodevelopmental outcomes of interest.   

The operational threshold of blood glucose concentrations <2.6 mmol/L is consistent with 

WHO guidelines (43). 

Implementation considerations: Consider additional investigations (see recommendation 

18) and consultation with an paediatric endocrinologist if hypoglycaemia persists after 72 

hours of age. 

Monitoring and evaluation: Blood glucose concentrations should continue to be monitored 

while babies are being treated for hypoglycaemia and for at least 12 hours after treatment 

stops and baby is feeding adequately. 

Research priorities:  

Studies are needed on: 

Benefits and harm of changing to a lower or higher glucose threshold, particularly on later 

neurodevelopmental outcomes at least through to school age.  

Health Equity: The impact on health equity is not clear.  

Evidence to decision table: refer to Appendix G  
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Question 17. What clinical observations are needed? 

PICO: Should clinical observations vs. other/no clinical observations be used for monitoring 

babies with neonatal hypoglycaemia?  

Recommendation 17: 

Clinical observations are recommended for monitoring all babies at risk of or with 

neonatal hypoglycaemia. [Condiaitonal recommendation] 

All newborn babies require clinical observation in the first hours and days after birth. Any 

signs that are associated with neonatal hypoglycaemia should result in prompt 

measurement of blood glucose concentrations (see recommendation 11).  

Justification: Clear evidence supports the benefits of monitoring, as babies showing clinical 

signs of hypoglycaemia tend to have poorer outcomes than those who do not.  

Some babies who develop severe and potentially brain-threatening hypoglycaemia do not 

have risk factors or have a recurrence of hypoglycaemia after hospital discharge.  These 

babies will only be identified by clinical signs. 

Implementation considerations: It is important to educate whānau of all babies about 

clinical signs that may indicate hypoglycaemia and how to seek help if these occur. This 

includes at risk babies who have normal blood glucose concentrations in the first 12 hours 

and those whose hypoglycaemia appears to have resolved.     

Monitoring and evaluation: Nil. 

Research priorities  

Studies are needed on: 

Optimal protocols for clinical observations in babies at risk of hypoglycaemia, including the 

best predictors of hypoglycaemia and duration of monitoring. 

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G  
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Question 18. What is the role of interstitial or transcutaneous glucose 

measurement? 

PICO: Should continuous glucose monitoring vs. intermittent blood glucose testing be used 

for babies at risk of or diagnosed with neonatal hypoglycaemia? 

Recommendation 18:  

Continuous glucose monitoring should NOT be used routinely for the diagnosis and 

monitoring of neonatal hypoglycaemia. [Conditional recommendation] 

Justification: In two RCTs in VLBW babies, those with continuous glucose monitoring (CGM) 

spent more time with blood glucose concentrations in the normal range and underwent 

fewer blood tests. However, there was little to no effect on the number of hypoglycaemia 

events.  

Current devices are not sufficiently accurate for use in babies (approximately ±1 mmol/L 

accuracy) and technical difficulties can be time consuming to remedy.  

CGM is well tolerated in babies, and insertion may be less painful that heel-prick blood tests.  

CGM is cost-effective in adults with diabetes, but its cost-effectiveness in babies is 

uncertain. 

Implementation considerations: Nil. 

Monitoring and evaluation: This technology is evolving rapidly, so this recommendation 

should be reviewed frequently.    

Research priorities:  

Studies are needed on:  

1. The potential utility of CGM when a baby is transitioning from intravenous dextrose to 

breastfeeding. 

2. The utlity of CGM in late preterm and term babies at risk of hypoglycaemia. 

3. The clinical significance of episodes of low glucose concentrations that would not have 

been detected without CGM, including their association with neurodevelopmental 

outcomes, and the effect of treatment on these outcomes. 

4.  The cost-effectiveness of using CGM in babies whose glucose concentrations are very 

unstable. 

5.  Whānau perspectives on use of CGM in babies. 
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Health Equity: The effect on health equity is not known but is likely to depend on access to 

the devices and the specialist expertise required to use them. Refer to health equity 

summary on Page 30. 

Evidence to decision table: refer to Appendix G  

 

Question 19. Should metabolites other than glucose be measured? 

PICO: Should measurement of other metabolites in addition to glucose vs. measurement of 

glucose alone be used for diagnosing and monitoring of neonatal hypoglycaemia? 

Recommendation 19: 

Ketones, lactate, and insulin concentrations should NOT be measured routinely in addition 

to glucose for the diagnosis and monitoring of neonatal hypoglycaemia in the first 72 

hours. [Conditional recommendation] 

Consider measuring glucose, beta-hydroxybutyrate, and insulin concentrations in babies 

with hypoglycaemia that persists beyond 72 hours to help distinguish between those with 

congenital hyperinsulinemia and those with other causes. 

Consider measuring insulin before 72 hours if hypoglycaemia is severe (1.5 mmol/L) and 

the baby does not have risk factors for hypoglycaemia or has other concerning clinical 

features.  

Justification: Measuring ketones, lactate or insulin may help uncover uncommon causes of 

hypoglycaemia but requires additional blood tests, thus causing additional distress to the 

baby and whānau and incurring additional costs.    

Since most neonatal hypoglycaemia is transitional, testing before 72 hours may show 

concerning findings (e.g. detectable insulin concentrations at the time of low glucose 

concentrations) that will resolve spontaneously and therefore should not alter management 

for most babies.  

Preliminary evidence suggests that measuring ketones at approximately 72 hours may help 

distinguish the cause of the hypoglycaemia (44).  

If hyperinsulinism is suspected and there are no risk factors for hypoglycaemia, insulin 

concentrations might be measured earlier. However, there was uncertainty about whether 

testing before 72 hours makes a difference even for congenital hyperinsulinism. 
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The overall consensus was that 72 hours is an appropriate time to consider measuring other 

metabolites, as testing earlier is unlikely to be useful.  

Implementation considerations: Consider measuring insulin before 72 hours if 

hypoglycaemia is severe (1.5 mmol/L) and the baby does not have risk factors for 

hypoglycaemia or has other concerning clinical features. Additionally, consider paediatric 

endocrinology/metabolic referral for severe hypoglycaemia (<1.5 mmol/L) within the first 72 

hours. 

Monitoring and evaluation: Nil 

Research priorities: Nil 

Health Equity: The additional blood tests may not be available at all healthcare facilities, 

which could potentially worsen inequities for those with limited access. However, it is 

possible to collect the samples at any facility and have them analysed at a different location, 

helping to reduce some of the access barriers. 

Evidence to decision table: refer to Appendix G  

 

Question 20. What neurological monitoring/ imaging is needed?  

PICO: Should neurological monitoring/ imaging vs. no neurological monitoring/ imaging be 

used for monitoring babies with neonatal hypoglycaemia? 

Recommendation 20: 

Neurological monitoring and brain imaging should NOT be used routinely for monitoring 

babies with neonatal hypoglycaemia. [Conditional recommendation] 

Consider using early MRI (within 6 days of onset of hypoglycaemia) for babies with severe 

( mmol/L) or persistent hypoglycaemia to assist with counselling and prognosis. 

Justification: Early MRI findings, particularly diffusion-weighted imaging, are moderately 

predictive of later neurodevelopmental outcomes after neonatal hypoglycaemia. This may 

be helpful in some cases, e.g. for counselling whānau, guiding management decisions, 

supporting Accident Compensation Commission claims and access to early 

neurodevelopmental therapy to optimise outcomes. 

One study found that changes in cotside aEEG were not clinically useful for monitoring brain 

function in relation to neonatal hypoglycaemia. 
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Implementation considerations: Timely access to MRI can be challenging due to the high 

cost and limited availability. It is important to discuss this decision with a neonatologist, as 

this may involve transfer to a secondary or tertiary centre. 

Monitoring and evaluation: Nil. 

Research priorities: Nil. 

Health Equity: Health equity may be increased if all whānauare offered access to MRI and 

are appropriately informed about the risks and benefits. 

Evidence to decision table: refer to Appendix G  

 

Question 21. What is the target blood glucose range for babies diagnosed 

with neonatal hypoglycaemia? 

PICO: Should higher or lower minimum target blood glucose concentration vs. the most 

common minimum target during treatment (2.6 mmol/L) be used for babies being treated 

for neonatal hypoglycaemia? 

Recommendation 21: 

A target blood glucose of 2.6 mmol/L should be used for treating neonatal 

hypoglycaemia within the first 72 hours after birth. [Conditional recommendation]  

A target blood glucose of 3.4 mmol/L should be used for treating neonatal 

hypoglycaemia after the first 72 hours after birth.  

Justification: There is some evidence for supporting the most common target for treatment 

of 2.6 mmol/L and a lack of evidence to justify changing it.  

Very low certainty evidence shows that using a lower threshold than 2.6 mmol/L has little to 

no effect on neurodevelopmental outcomes at 18 months. Low certainty evidence shows 

use of lower thresholds may result in a large increase in moderate hypoglycaemia (2.0 – 2.6 

mmol/L), and a moderate increase in severe hypoglycaemia (<2.0 mmol/L). 

Most guidelines recommend a target of 2.6 mmol/L for hypoglycaemia in babies, but some 

advocate for a higher target threshold in older babies. This is because severe and prolonged 

hypoglycaemia can sometimes indicate congenital hyperinsulinism, which is associated with 

a high risk of neurodevelopmental impairment. 

A blood glucose concentration of 3.3 mmol/L is the threshold for onset of autonomic 

symptoms in adults experiencing hypoglycaemia, and is the lower target recommended by 
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some for babies with persistent hypoglycaemia (45). It was estimated that this would apply 

to approximately 4 per 1000 babies so would not have a large impact on feasibility or costs. 

Implementation considerations: Consider additional investigations (see recommendation 

18) and consultation with an paediatric endocrinologist if hypoglycaemia persists after 72 

hours of age. 

There are no data on resources required, but with a higher threshold, longer treatment 

would most likely be necessary.  

Monitoring and evaluation: Blood glucose concentrations should be monitored regularly 

while babies are being treated for hypoglycaemia and for at least 12 hours after treatment 

stops and the baby is feeding adequately. 

Research priorities:  

Studies are needed on: 

Outcomes of using the target of 2.6 mmol/L compared to lower or higher targets.  

Health Equity: The impact on health equity is not clear.  

Evidence to decision table: refer to Appendix G  

 

Question 22. What are the benefits and risks of buccal dextrose gel for 

babies diagnosed with neonatal hypoglycaemia? 

PICO: Should buccal dextrose gel vs. placebo gel or no gel be used for babies with neonatal 

hypoglycaemia? 

Recommendation 22:  

Babies diagnosed with neonatal hypoglycaemia should be treated with 40% oral dextrose 

gel. [Conditional recommendation] 

Justification: Moderate certainty evidence shows that buccal dextrose gel results in a large 

increase in correction of hypoglycaemia, moderate reduction in admission to NICU and large 

reduction in separation of mother and baby for treatment of hypoglycaemia. No adverse 

effects were reported.  

Treatment is feasible as it is already being used, and acceptable to caregivers and whānau. 

Gel is inexpensive, cost effective, and can be used in any care setting.   

Conditional recommendation because there is no information on babies born before 34 

weeks’ gestation, or effect of different doses and different timings of administration. 
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Implementation considerations: If baby is clinically stable and able to feed, administer 0.5 

ml/kg (200 mg/kg) 40% dextrose gel. 

Draw up the prescribed dose in an enteral syringe.  Dry the buccal mucosa using a gauze 

swab. Apply gel to the buccal mucosa in small aliquots using a gloved finger, and massage it 

in gently. Offer the baby a feed immediately after administering the gel. 

If the blood glucose concentration is < 2.0mmol/L, dextrose gel alone is unlikely to be 

sufficient treatment. Administer dextrose gel while arranging transfer to a facility where IV 

infusion is available.   

Dextrose gel can be given to a baby while having skin-to-skin care.  

Monitoring and evaluation: Repeat blood glucose concentration testing 30-60 minutes after 

administering dextrose gel and beginning the feed. 

If the repeat blood glucose is < 2.6 mmol/L, repeat the dextrose gel and offer a feed, then 

test again 30-60 minutes after administering the second dose. 

Continue clinical observations. If any subsequent blood glucose concentration is < 2.6 

mmol/L, the clinical condition of the baby should be reviewed and consider referral for 

further investigation and treatment. 

Research priorities:  

Studies are needed on:  

1. The effect of buccal dextrose gel for treatment of neonatal hypoglycaemia on long-term 

neurodevelopmental impairment.  

2. The effect of buccal dextrose gel for treatment of babies born <34 weeks’ gestation. 

3. The most effective dose, frequency and mode of administration of buccal dextrose gel.  

Health Equity: Severe or symptomatic hypoglycaemia is a medical emergency.  Not all 

babies at risk of neonatal hypoglycaemia can be identified before birth, and hypoglycaemia 

can occur in babies without risk factors.  Dextrose gel and capacity accurately to measure 

blood glucose concentrations should therefore be available as standard emergency 

equipment wherever newborns are cared for, including in community settings.  Carers need 

appropriate education and resourcing for this.  

Provide whānau with information on health benefits and potential adverse effects of 

dextrose gel treatment.  Whānau should also be provided with resources that align with 

their cultural values.  Provide whānau with information on dextrose treatment in multiple 

mediums (e.g., written, oral, visual). 
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Evidence to decision table: refer to Appendix G 

 

Question 23. Should formula vs. control be used for treating neonatal 

hypoglycaemia? 

Recommendation 23:  

Formula may be considered as a treatment option for babies diagnosed with neonatal 

hypoglycaemia. [Conditional recommendation] 

Justification: Low to very low certainty of evidence shows large to moderate effect of 

formula on the correction of neonatal hypoglycaemia, and reduction in recurrent 

hypoglycaemia.  

The cost of formula for treatment of hypoglycaemia is likely comparable to that of dextrose 

gel and significantly lower than intravenous dextrose. Formula is widely available, but 

acceptability varies among different populations.  

Use of formula as a treatment option for neonatal hypoglycaemia could help reduce the 

need for intravenous dextrose, which is more invasive, costly, and commonly involves NICU 

admission, with associated economic, emotional and social costs.   

Implementation considerations: Consider giving formula 7 ml/kg (60 ml/kg/day) as an 

alternative to intravenous dextrose for babies whose hypoglycaemia persists after two 

doses of dextrose gel plus breastfeeding.   

Whānau should be fully informed about the risks and benefits of both treatment options 

and be involved in joint decision making.    

Ensure that formula is readily available in clinical settings with appropriate protocols to 

manage the supply and administration of formula as a treatment option for neonatal 

hypoglycaemia.  

Carers should ensure that formula use does not undermine breastfeeding efforts, offering 

guidance to mothers on how to maintain or transition back to breastfeeding after the 

hypoglycaemia is corrected. Encourage mothers to express breast milk when formula is 

given as treatment to maintain breast milk supply. 

Monitoring and evaluation: Repeat blood glucose concentration testing 60 minutes after 

administering the formula. Do not repeat formula if blood glucose concentration is ≥2.6 
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mmol/L. If the repeat blood glucose concentration is <2.6 mmol/L, prompt referral is 

required for consideration of intravenous dextrose.  

Research priorities:  

Studies are needed on: 

1. Effect of formula compared to intravenous dextrose or donor human milk on correcting 

neonatal hypoglycaemia,  NICU admission rates, and breastfeeding at hospital discharge.  

2. The cultural acceptability to whānau of using formula for the treatment of neonatal 

hypoglycaemia. 

3. The optimal amount of formula to be given for the treatment of neonatal 

hypoglycaemia. 

4. The long-term neurological effects on infants treated with formula for neonatal 

hypoglycaemia. 

Health Equity: Communication strategies should be adapted to align with the cultural values 

and preferences of whānau, particularly in communities where breastfeeding is strongly 

preferred. Whānau should be fully informed about the advantages and disadvantages of 

using formula as a treatment for hypoglycaemia. 

Evidence to decision table: refer to Appendix G 

 

Question 24. Should intravenous dextrose vs. other treatment or no 

treatment be used for treatment of neonatal hypoglycaemia? 

Recommendation 24:  

Intravenous (IV) dextrose should be given if blood glucose concentration remains < 2.6 

mmol/L despite treatment with increased feeding and buccal dextrose gel. [Conditional 

recommendation] 

Do NOT routinely give an initial bolus of IV dextrose. 

Justification: Using IV dextrose is typically reserved for cases where oral treatment options 

have been exhausted, but there is very little evidence of benefits and harms. 

There is some evidence that treatment of hypoglycaemic babies with an IV bolus is 

associated with more rapid change in blood glucose concentrations, including increased 
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incidence of high glucose concentrations, and that these are associated with adverse 

neurodevelopmental outcomes. 

One before-and-after study showed that tailoring the dose of IV dextrose and use of an 

initial bolus depending on the glucose concentration resulted in similar time to resolution of 

hypoglycaemia but shorter NICU stay and reduced costs. 

While IV dextrose itself is inexpensive, the costs associated with NICU care, including 

administration and staffing, can be significant. 

The panel considered that evidence from randomised trials of IV dextrose compared to oral 

sucrose were not relevant when formulating this recommendation. 

Implementation considerations: Start treatment with 30-60ml/kg/d 10% dextrose.  

Continue feeding if possible. 

Consider an initial bolus of 1-2ml/kg of 10% dextrose over 10min only if the initial blood 

glucose concentration is very low (< 1 mmol/L) or the baby has clinical signs.   

It is important to have an open and honest discussion with parents about the uncertainty 

regarding the benefits of IV dextrose.  

Monitoring and evaluation: Check blood glucose concentration after 1 hour and adjust 

infusion rate as necessary.   

Continue regular monitoring of blood glucose concentrations during IV treatment. 

Research priorities:  

Studies are needed on:  

1. The effects of IV dextrose bolus administration on short and longterm outcomes. 

2. The optimal dosage and methods for administering IV dextrose 

3. The optimal strategies for weaning babies off IV dextrose and onto full oral feeds. 

Health Equity: IV treatment may not be available at all healthcare facilities, so may worsen 

inequities for those with limited access.  Ensure that all babies at risk of neonatal 

hypoglycaemia and their whānau have prompt access to facilities that can provide IV 

treatment if needed. 

Evidence to decision table: refer to Appendix G 
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Question 25. Should diazoxide vs. placebo be used for treating neonatal 

hypoglycaemia? 

Recommendation 25:  

Consider use of diazoxide if hypoglycaemia persists despite treatment with intravenous 

dextrose and is severe (<1.5 mmol/L) or unstable. [Conditional recommendation] 

Justification: One randomised trial found that a low dose of diazoxide (3 mg/kg/day) for 

early management of severe or recurrent neonatal transitional hypoglycaemia may result in 

a large increase in the correction of hypoglycaemia after completing the loading dose (5 

mg/kg). However, diazoxide did not reduce the time to resolution of hypoglycaemia. 

One randomised trial conducted in India did not report on critical or important outcomes 

related to diazoxide use. 

Evidence from five observational studies indicated that 71% of babies responded to 

diazoxide.  

Diazoxide may be associated with serious side effects, including pulmonary hypertension, 

congestive heart failure, oedema, hypertrichosis (excessive hair growth), and necrotising 

enterocolitis.  Most side effects resolve upon discontinuation of the drug, although 

hypertrichosis may persist for several weeks.    

The cost of liquid diazoxide is moderate to high, at $620 per bottle, but costs are much 

lower (<$1) if prepared by a hospital pharmacy from tablets. 

Oral administration of diazoxide may be preferable to parents compared to intravenous 

administration. 

Implementation considerations: Diazoxide is not recommended as a first-line treatment 

due to significant potential adverse effects.  

Discussions with whānau should include detailed information on dosing and possible side 

effects. 

Input from endocrinology specialists is recommended for decision-making, and if 

hyperinsulinaemic hypoglycaemia is suspected.  

Monitoring and evaluation: Plasma insulin concentration should be measured before 

starting diazoxide.  

Babies should be monitored carefully for possible side effects of diazoxide. 

Research priorities:  
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Studies are need on: 

1. The long-term effect diazoxide 

2. The optimal dosage of diazoxide to minimise the risk of side effects. 

Health Equity: Whānau need to be fully informed of the health benefits and potential 

adverse effects of diazoxide. Refer to health equity summary on Page 30.  

Evidence to decision table: refer to Appendix G 

 

Question 26. Should glucagon vs. control be used for neonatal 

hypoglycaemia? 

Recommendation 26:  

Consider use of intramuscular glucagon for short-term management of neonatal 

hypoglycaemia until IV access can be established. [Conditional recommendation]  

Justification: Three non-randomised studies showed a large effect in correcting 

hypoglycaemia, with a large increase in blood glucose concentrations.  

The safety of glucagon for treatment of hypoglycaemia has been established in adults, and 

there is no evidence of differing safety in babies.  

Nausea is reported by some adults using glucagon, but it is uncertain whether babies may 

experience this. 

The cost of glucagon was considered moderate to negligible. 

Long-term outcomes and safety in babies remain uncertain, necessitating comprehensive 

information sharing with families for informed decision-making. 

Implementation considerations: Severe or symptomatic hypoglycaemia is an emergency. If 

there is difficulty or delay in starting IV glucose, give glucagon 0.2 mg/kg as an intramuscular 

injection.  Establish an IV infusion as soon as possible. Intramuscular glucagon may not be 

effective in situations outside of hyperinsulinism, and IV glucose may still be necessary. 

The increase in glucose concentration usually occurs within 5-20 minutes. The dose can be 

repeated after 1 hour if IV access remains problematic, but there may be a smaller increase 

in glucose concentration in response to the second dose.    

In refractory hypoglycaemia, glucagon infusion 5-20 microgram/kg/h may be considered  

Monitoring and evaluation: Measuring blood glucose concentration 30 minutes after giving 

IM glucagon. 
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Research priorities:  

Studies are needed on: 

The benefits, adverse effects and long-term outcomes of glucagon use in babies, including 

optimal dose and route of administration.  

Health Equity: Whānau need to be fully informed of the health benefits and potential 

adverse effects of glucagon.  Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G 

 

Question 27. What care settings are appropriate? 

PICO: Should secondary or tertiary level care settings vs. primary care setting be used for 

monitoring babies with neonatal hypoglycaemia? 

Recommendation 27:  

Consider caring for babies who require monitoring for neonatal hypoglycaemia at a 

primary care setting if timely and accurate blood glucose monitoring is possible, 

treatment can be initiated if required, e.g. with buccal dextrose gel, and the baby can be 

transferred promptly to a secondary or tertiary facility if necessary. [Conditional 

recommendation for either option] 

Justification: Based on a UK study, the panel considered that even if all babies were cared 

for in a tertiary care unit, not all cases of hypoglycaemia would be detected. 

Primary care settings are associated with better breastfeeding outcomes, while quicker 

access to hypoglycaemia treatment in secondary or tertiary settings may lead to improved 

outcomes.  

However, the costs associated with transferring to secondary or tertiary care are considered 

moderate to high. 

There is considerable variability in parental preferences, with some preferring a secondary 

or tertiary care setting regardless of distance, while others may prioritise proximity to home 

Implementation considerations: Other considerations, including maternal health and 

stability of diabetes management, may play a role in the decision about place of birth.   

All babies at risk of hypoglycaemia should have access to accurate blood glucose 

monitoring.  Prompt treatment of hypoglycaemia is essential, so initial treatment such as 

dextrose gel should be available immediately.   
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If the blood glucose concentration is <2.0mmol/L, dextrose gel alone is unlikely to be 

sufficient treatment. Administer dextrose gel while arranging transfer to a facility where IV 

infusion is available.   

Monitoring and evaluation: Nil. 

Research priorities: Nil. 

Health Equity: Refer to health equity summary on Page 30. 

Evidence to decision table: refer to Appendix G 

 

Question 28. Which babies are at increased risk of adverse long-term 

outcomes as a result of neonatal hypoglycaemia? 

PICO: Should risk factors for adverse long-term outcomes vs. no risk factors for adverse 

long-term outcomes be used for guiding management of babies at risk of neonatal 

hypoglycaemia? 

Recommendation 28:  

No recommendation made. 

Justification: In the follow-up of the hPOD trial, associations between neonatal 

hypoglycaemia and neurodevelopmental problems at 2 years were identified in children 

whose mothers had diabetes, but it was not possible to analyse outcomes separately for 

other risk groups.  

Implementation considerations: Nil.  

Monitoring and evaluation: Nil.  

Research priorities:  

Studies are needed on: 

The long-term outcomes of neonatal hypoglycaemia for individual risk groups, and the 

effects of treatments of neonatal hypoglycaemia on these.  

Health Equity: There are no data about whether Māori or other groups are at increased risk 

of adverse long-term outcomes after neonatal hypoglycaemia, so the effect on health equity 

is unknown. 

Evidence to decision table: refer to Appendix G 
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Question 29. What care should be provided after the hypoglycaemia is 

resolved? (when to discharge, what follow-up is required, need for ongoing 

monitoring). 

Recommendation 29:  

Whānau of all babies born at risk, whether or not they develop neonatal hypoglycaemia, 

should be well informed before discharge about clinical signs that may indicate 

hypoglycaemia and how to seek help if these occur. [Conditional recommendation] 

General practitioners and Well Child/ Tamariki Ora providers should be made aware of a 

history of neonatal hypoglycaemia and its relevance for later developmental surveillance.   

Justification: Severe hypoglycaemia can occur after a period of normal glucose 

concentrations, including after hospital discharge.  

Babies born at risk of neonatal hypoglycaemia have a high risk of later neurodevelopmental 

problems, whether or not they experienced hypoglycaemia.   

Implementation considerations: Provide comprehensive information and support for 

families, including educating them about signs to watch for after discharge and what actions 

to take if concerned. 

Education and resources are required for LMC’s, Well Child/ Tamariki Ora providers, and 

general practitioners to be able to address parents' concerns and provide explanations for 

medical procedures like heel pricks. 

Consider offering debriefing to address any concerns, provide information about follow-up 

care, and offer support to families during this transition period.  

Monitoring and evaluation: Nil.  

Research priorities:  

Studies are needed on: 

1. Educational resources that parents should receive at discharge that are acceptable and 

practical for whānau. 

2. The effectiveness of community-based interventions for high-risk groups, including the 

impact of long-term surveillance programs, the best methods and ages for follow-up, and 

which outcomes are most relevant. 

3. The most acceptable and feasible community-based follow-up approaches that iare not 

overly interventionalist.  
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Health Equity: Health equity is enhanced by recognising that not all whānau may utilise Well 

Child/Tamariki Ora services. Therefore, it is important to provide a variety of support 

options tailored to meet the unique needs of each whānau, ensuring they have the 

resources and guidance necessary to access the services that best fit their circumstances. 

It is important to recognise the variability in whānau ability to ask questions depending on 

their health literacy and culture, therefore information provided needs to be delivered in a 

way that meets the needs of the receiver. 

There are significant health equity issues regarding access to services, so it is critical to 

ensure that support reaches those who need it most. 
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3. Summary of recommendations for research  
Evidence gaps were identified indicating the need for further research on: 

Question 1: Antenatal expression of breastmilk for preventing neonatal hypoglycaemia 

• The effects of expressing milk on maternal well-being, including factors such as stress 

related to the inability to express colostrum. 

Question 2: Tight glycaemic control during pregrancy for preventing neonatal 

hypoglycaemia 

• The effect of tight maternal glycaemic control on neonatal hypoglycaemia and long-term 

childhood outcomes. 

• Factors influencing adherence to tight glycaemic control targets in pregnancy, and how 

whānau can be supported to achieve these, particularly in specific populations. 

• Patient values and preferences regarding tight glycaemic control in pregnancy. 

• The cost-effectiveness of tight glycaemic control in pregnancy. 

Question 3: Tight glycaemic control during labour for preventing neonatal hypoglycaemia 

• The effects of tight glycaemic control during labour in women with Type I diabetes, Type 

II diabetes, and gestational diabetes mellitus (GDM), including short-term and long-term 

maternal and neonatal/childhood outcomes. Given potential iatrogenic harms, separate 

recommendations may be needed for each group. 

Question 4: Delayed cord clamping for preventing neonatal hypoglycaemia 

Nil. 

Question 5: Skin-to-skin contact for preventing neonatal hypoglycaemia 

• The effect of skin-to-skin contact with adults other than the mother on neonatal 

hypoglycaemia. 

Question 6: Thermal care for preventing neonatal hypoglycaemia 

• The most effective strategies to prevent hypothermia and consequent hypoglycaemia, 

particularly in term infants and those at risk of hypoglycaemia, when skin-to-skin contact 

is not feasible. 

Question 7: Early feeding for preventing neonatal hypoglycaemia 

Nil. 

Question 8: Expressed breastmilk for preventing neonatal hypoglycaemia 
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• The effectiveness of donor human milk in preventing and treating neonatal 

hypoglycaemia. 

• The effectiveness of expressed breastmilk in treating neonatal hypoglycaemia beyond 48 

hours after birth.  

Question 9: Oral dextrose gel for preventing neonatal hypoglycaemia 

• The effect of prophylactic oral dextrose gel for neonatal hypoglycaemia on later 

neurological disability. 

• The effectiveness of prophylactic oral dextrose gel compared to other preventive 

interventions such as harvested colostrum, donor milk, or infant formula. 

Question 10: Formula for preventing neonatal hypoglycaemia 

Nil. 

Question 11: Benefits and risks of testing  

• Outcomes in children whose whānau declined screening for neonatal hypoglycaemia and 

the reasons for declining. 

Question 12: Who to test  

• The outcomes of screening versus not screening large-for-gestational-age infants. 

Question 13: When to test 

• Whether extending screening beyond 12 hours improves outcomes. 

• The frequency and clinical significance of glucose concentrations <2.6 mmol/L after 12 

hours in babies who previously had glucose concentrations ≥2.6 mmol/L. 

Question 14: Best care for babies while testing  

Nil. 

Question 15: Which type of device should be used for testing  

Nil. 

Question 16: Operation threshold for neonatal hypoglycaemia  

• Benefits and harm of changing to a lower or higher glucose threshold, particularly on 

later neurodevelopmental outcomes at least through school age. 

Question 17: What clinical observations are needed 
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• The optimal protocols for clinical observations in babies at risk of hypoglycaemia, 

including the best predictors of hypoglycaemia and duration of monitoring.  

Question 18: Role of interstitial or transcutaneous glucose measurement 

• The potential utility of continuous glucose monitoring (CGM) when a baby is 

transitioning from intravenous dextrose to breastfeeding. 

• The utility of CGM in late preterm and term babies at risk of hypoglycaemia. 

• The clinical significance of low glucose episodes that would not have been detected 

without CGM,including their association with neurodevelopmental outcomes and the 

effect of treatment on these outcomes. 

• The cost-effectiveness of using CGM in babies whose glucose concentrations are 

unstable. 

• Whānau perspectives on using CGM in babies. 

Question 19: Should metabolites other than glucose be measured? 
Nil. 

Question 20: What neurological monitoring/ imaging is needed?  
Nil. 

Question 21: Target blood glucose threshold  

• Outcomes of using a target of ≥2.6 mmol/L compared to lower or higher targets. 

Question 22: Buccal dextrose gel for treating neonatal hypoglycaemia 

• The effect of buccal dextrose gel for treating neonatal hypoglycaemia on long-term 

neurodevelopmental outcomes. 

• The effect of buccal dextrose gel for treatment of babies born <34 weeks’ gestation. 

• The most effective dose, frequency, and mode of administration of buccal dextrose gel. 

Question 23: Formula for treating neonatal hypoglycaemia 

• The effect of formula compared to intravenous dextrose or donor human milk in 

correcting neonatal hypoglycaemia, NICU admission rates, and breastfeeding at hospital 

discharge. 

• The cultural acceptability  to whānau of using formula for the treatment of neonatal 

hypoglycaemia. 
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• The optimal amount of formula to be given for the treatment of neonatal 

hypoglycaemia. 

• The long-term neurological effects on infants treated  withformula for neonatal 

hypoglycaemia.  

Question 24: IV dextrose for treating neonatal hypoglycaemia 

• The effect of intravenous dextrose bolus administration on on short and 

longtermoutcomes. 

• The optimal dosage and methods for administering intravenous dextrose. 

• The optimal strategies for weaning babies off intravenous dextrose and onto full oral 

feeds. 

Question 25: Diazoxide for treating neonatal hypoglycaemia 

• The long-term effects of diazoxide. 

• The optimal dosage of diazoxide to minimise the risk of side effects. 

Question 26: Glucagon for treating neonatal hypoglycaemia 

• The benefits, adverse effects, and long-term outcomes of glucagon use in babies, 

including the optimal dose and route of administration. 

Question 27: What care settings are appropriate? 

Nil. 

Question 28: Which babies are at increased risk of adverse long-term outcomes as a result 

of neonatal hypoglycaemia? 

• The long-term outcomes of neonatal hypoglycaemia for individual risk groups, and the 

effects of treatments of neonatal hypoglycaemia on these. . 

Question 29: What care should be provided after the hypoglycaemia is resolved? 

• The most acceptable and practical Educational resources that parents should receive at 

discharge that are acceptable and practical for whānau. 

• The effectiveness of community-based interventions for high-risk groups, including the 

impact of long-term surveillance programs, the best methods and ages for follow-up, 

and which outcomes are most relevant. 



  68 
 

68 
 

• The most acceptable and feasible community-based follow-up approaches that are not 

overly interventionalist.  
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Appendix A.  
1.Clinical questions developed by the Guideline Panel  

For every question, consideration will be given to the evidence (or lack thereof) for both 

Māori and non-Māori babies and their whānau.   

Main questions  Additional points  Key outcomes 

1. What are parental and cultural 

priorities in screening and 

management of neonatal 

hypoglycaemia? 

• Informed consent 

issues including 

before and after 

birth.   

Critical for making a 

decision: 

• Hypoglycaemia  

• Neurodevelopmental 

impairment  

• Admission to special care 

nursery or neonatal 

intensive care nursery 

• Adverse effects  

• Fully breastfeeding at 

hospital discharge 

Important but not critical: 

• Separation from the 

mother for treatment of 

hypoglycaemia before 

discharge home 

• Hypoglycaemic injury on 

brain imaging 

• Breastmilk feeding 

exclusively (baby only 

receives breast milk 

without any other drink or 

food) from birth to 

hospital discharge 

• Duration of initial hospital 

stay 

2. What is the best working 

definition (operational threshold) 

of neonatal hypoglycaemia?  

• Definition may vary 

for different babies 

and at different 

ages.  

3. How should neonatal 

hypoglycaemia be diagnosed? 

A.  What are the benefits and risks 

of testing? 

B. Who to test?  

a) Which babies are at 

increased risk of adverse 

longterm outcomes as a 

result of neonatal 

hypoglycaemia? 

b) Which babies are at 

increased risk of neonatal 

hypoglycaemia? 

c) Which babies should be 

tested for neonatal 

hypoglycaemia?  

d) Which signs and symptoms 

are indications for testing? 

• Hypoglycaemia is a 

sign of impaired 

metabolic transition 

• Limited long-term 

evidence is 

available, we need 

to consider both 

short-term and long-

term outcomes. 

• Testing approach 

may need to vary in 

different care 

settings.  

• Should this differ for 

babies who have 

and have not had a 

previous test 

indicating a low 

glucose, and for 
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C.  How to test? 

a) How should blood glucose 

concentrations be measured? 

i. Which sample?  

ii. Which type of 

device? 

iii. How/where should 

the results be 

recorded? 

b) Should metabolites other 

than glucose be measured? 

c) What is the role of interstitial 

or transcutaneous glucose 

measurement? 

D.  When to test? 

a) What age should testing 

start? 

b) How often should testing be 

performed? 

c) When should testing stop? 

E.  What is the best care for 

babies while being tested? 

those who are 

recovering and 

weaning off the 

treatment. 

 

 

 

 

 

 

 

 

 

 

• E. e.g. Involving the 

parents, testing 

when the mother is 

holding the baby or 

during skin-to-skin 

contact, pain relief  

 

• Cost (Cost of intervention, 

cost of neonatal care and 

life-long cost) 

Of limited importance: 

• Time to blood glucose 

normalisation after 

intervention  

• Receipt of treatment for 

hypoglycaemia during 

initial hospital stay 

• Number of episodes of 

hypoglycaemia  

• Severity of hypoglycaemia  

• Duration of treatment  

4. How should at-risk babies be 

managed to prevent 

hypoglycaemia? 

A. Does skin-to-skin contact reduce 

the risk of neonatal 

hypoglycaemia? 

B. Does early feeding reduce the 

risk of neonatal hypoglycaemia?  

C. Are babies given expressed 

breast milk (mother’s own or 

donor human milk) less likely to 

• Consider all 

interventions with 

and without 

breastfeeding 

 

B. including all kinds of 

feeding e.g. 

breastfeeding, 

formula, expressed 

breastmilk (both 
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develop neonatal 

hypoglycaemia? 

D. Are babies given prophylactic oral 

dextrose gel less likely to develop 

neonatal hypoglycaemia? 

E. Are babies who had delayed cord 

clamping less likely to develop 

neonatal hypoglycaemia? 

F. Are babies given thermal care 

(measures to reduce heat loss) 

less likely to develop neonatal 

hypoglycaemia? 

G. Are there any other interventions 

that should be used to prevent 

neonatal hypoglycaemia? 

mother’s own and 

donor, antenatal or 

postnatal) 

 

 

 

 

  

 

5. How should neonatal 

hypoglycaemia be treated? 

A. What is the target blood 

glucose range for babies 

diagnosed with neonatal 

hypoglycaemia? 

B. What are the benefits and risks 

of different treatments for babies 

diagnosed with neonatal 

hypoglycaemia? 

a) Initial vs ongoing 

b) For babies with different risk 

factors for hypoglycaemia 

c) For babies with different 

blood glucose concentrations 

d) In different care settings 

e) For babies with other 

conditions, e.g., sepsis, HIE 

• Consider short and 

long-term 

outcomes. 

 

B. Need to consider if 

there are any other 

differences if the 

treatment is given by 

different routes (e.g., 

cup vs tube feed) 
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i. Feeding (any type) 

ii. Breastfeeding  

iv. Expressed breast milk  

v. Infant formula 

vi. Buccal dextrose gel  

vii. Intravenous dextrose  

viii. Diazoxide  

ix. Glucagon  

x. Other medications 

 

iv. Mother’s own or 

donor human milk, 

pasteurised or not 

 

vii. Including dose 

 

ix. Including 

intranasal, 

intravenous, 

intramuscular, and 

glucagon analogues 

 

6. How should babies who 

develop hypoglycaemia be 

monitored?  

A. What additional investigations 

are needed? 

B. What clinical observations are 

needed? 

C. What neurological monitoring/ 

imaging is needed?  

D. What care settings are 

appropriate? 

 

 

 

 

C. e.g. EEG, CT, MRI 

D. When to transfer a 

baby community to 

higher level care? 

When to admit to 

NICU? When to refer 

to a specialist?  

7. What care should be provided 

after the hypoglycaemia is 

resolved?   

A. When to discharge? 

B. What follow-up is required?   

C. Ongoing monitoring  

When has 

hypoglycaemia has 

resolved? i.e., when is 

metabolic transition 

complete? (can’t 

necessarily tell this 

from blood glucose) 
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Guidance on steps if 

the hypoglycaemia is 

not resolved. 

8. To be considered in developing 

an implementation plan 

A. Patient information  

B. Ensuring equitable health 

outcomes  

C. Testing equipment  
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2.Relationship between clinical questions developed by the Guideline Panel and questions posed in the Evidence-
to-Decision frameworks in PICO* format 

Question for Guideline Development Evidence to Decision Document 

1. What are parental and cultural priorities in screening and 

management of neonatal hypoglycaemia? 

No EtD 

2. What is the best working definition (operational threshold) of 

neonatal hypoglycaemia? 

Should higher or lower blood glucose concentrations vs. 

blood glucose concentration of 2.6 mmol/L be used for 

defining of neonatal hypoglycaemia? 

3. How should neonatal hypoglycaemia be diagnosed?   

A.  What are the benefits and risks of testing?  Should testing for neonatal hypoglycaemia vs. not testing 

be used for babies at risk of neonatal hypoglycaemia? 

B. Who to test? 

a) Which babies are at increased risk of adverse longterm outcomes as 

a result of neonatal hypoglycaemia?  

b) Which babies are at increased risk of neonatal hypoglycaemia?  

c) Which babies should be tested for neonatal hypoglycaemia?  

Should risk factors for adverse long-term outcomes vs. no 

risk factors for adverse long-term outcomes be used for 

babies at risk of neonatal hypoglycaemia? 
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d) Which signs and symptoms are indications for testing? Should expanded or restricted criteria vs. current criteria 

be used for screening for neonatal hypoglycaemia? 

C. How to test? 

a) How should blood glucose concentrations be measured? 

i. Which sample?  

ii. Which type of device? 

iii. How/where should the results be recorded? 

b) Should metabolites other than glucose be measured? 

c) What is the role of interstitial or transcutaneous glucose 

measurement? 

Should a point-of-care testing method be used to screen 

for hypoglycaemia in neonates? 

 

Should measurement of other metabolites in addition to 

glucose vs. measurement of glucose alone be used for 

diagnosing and monitoring of neonatal hypoglycaemia? 

 

Should continuous glucose monitoring vs. intermittent 

blood glucose testing be used for babies at risk of or 

diagnosed with neonatal hypoglycaemia? 

D.  When to test?  

a) What age should testing start?  

b) How often should testing be performed?  

c) When should testing stop? 

Should other timings vs. start at 1-2 hours, intervals of 3-4 

hours, finish after 12 hours of glucose concentrations 

above the threshold be used for testing neonatal 

hypoglycaemia? 
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E.  What is the best care for babies while being tested? Should specific pain management strategies vs. control/ 

placebo/ no intervention be used for pain management 

during blood sampling for neonatal hypoglycaemia? 

4. How should at-risk babies be managed to prevent hypoglycaemia?   

A. Does skin-to-skin contact reduce the risk of neonatal 

hypoglycaemia? 

Should skin-to-skin contact vs. no skin-to-skin contact be 

used for the prevention of neonatal hypoglycaemia? 

B. Does early feeding reduce the risk of neonatal hypoglycaemia? Should early feeding vs. delayed feeding be used for the 

prevention of neonatal hypoglycaemia? 

C. Are babies given expressed breast milk (mother’s own or donor 

human milk) less likely to develop.  

Should expressed breastmilk vs. other or no intervention 

be used for preventing or treating neonatal 

hypoglycaemia? 

D. Are babies given prophylactic oral dextrose gel less likely to develop 

neonatal hypoglycaemia?  

Should oral dextrose gel vs. placebo be used for preventing 

neonatal hypoglycaemia? 

E. Are babies who had delayed cord clamping less likely to develop 

neonatal hypoglycaemia?  

Should delayed cord clamping vs. early cord clamping be 

used for the prevention of neonatal hypoglycaemia? 
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F. Are babies given thermal care (measures to reduce heat loss) less 

likely to develop neonatal hypoglycaemia? 

Should thermal care vs. routine care be used for 

prevention of neonatal hypoglycaemia? 

G. Are there any other interventions that should be used to prevent 

neonatal hypoglycaemia? 

Should expression of breast milk vs. no expression of 

breast milk be used for preventing neonatal 

hypoglycaemia?  

Should formula vs control be used for preventing neonatal 

hypoglycaemia? 

Should tighter maternal glycaemic control during 

pregnancy in women with diabetes vs. less-tight maternal 

glycaemic control during pregnancy be used for preventing 

neonatal hypoglycaemia? 

Should tight intrapartum glycaemic control vs. less tight or 

no intrapartum glycaemic control be used for neonatal 

hypoglycaemia? 

5. How should neonatal hypoglycaemia be treated?  
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A. What is the target blood glucose range for babies diagnosed with 

neonatal hypoglycaemia? 

Should higher minimum target blood glucose concentration 

vs. most common minimum target during treatment 

(2.6mmol/L) be used for babies being treated for neonatal 

hypoglycaemia? 

B. What are the benefits and risks of different treatments for babies 

diagnosed with neonatal hypoglycaemia?  

a) Initial vs ongoing 

b) For babies with different risk factors for hypoglycaemia 

c) For babies with different blood glucose concentrations  

d) In different care settings  

e) For babies with other conditions, e.g., sepsis, HIE  

Data, if available, are included and discussed in the 

relevant EtDs. 

i. Feeding (any type)  

ii. Breastfeeding  

iv. Expressed breast milk  

v. Infant formula – with expressed breast milk as compared 

Should expressed breastmilk vs. other or no intervention 

be used for preventing or treating neonatal 

hypoglycaemia? 

Should formula vs control be used for treating neonatal 

hypoglycaemia? 
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vi. Buccal dextrose gel  Should buccal dextrose gel vs. placebo gel or no gel be 

used for babies with neonatal hypoglycaemia? 

vii. Intravenous dextrose Should intravenous dextrose vs. other treatment or no 

treatment be used for treatment of neonatal 

hypoglycaemia? 

viii. Diazoxide Should diazoxide vs. placebo be used for treating neonatal 

hypoglycaemia? 

ix. Glucagon Should glucagon vs. control be used for neonatal 

hypoglycaemia? 

x. Other medications No EtD 

6. How should babies who develop hypoglycaemia be monitored?  

 

 

A. What additional investigations are needed? No EtD 
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B. What clinical observations are needed? Should clinical observations vs. other/no clinical 

observations be used for monitoring babies with neonatal 

hypoglycaemia? 

C. What neurological monitoring/ imaging is needed?  Should neurological monitoring/ imaging vs. no 

neurological monitoring/ imaging be used for monitoring 

babies with neonatal hypoglycaemia? 

D. What care settings are appropriate? Should secondary or tertiary level care settings vs. primary 

care setting be used for monitoring babies with neonatal 

hypoglycaemia? 

7. What care should be provided after the hypoglycaemia is 

resolved?  

A. When to discharge?  

B. What follow-up is required?  

C. Ongoing monitoring 

No EtD 

8. To be considered in developing an implementation plan  

A. Patient information  

No EtD 
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B. Ensuring equitable health outcomes  

C. Testing equipment 

*PICO: P-Population, I-Intervention, C-Comparison, O- Outcome 
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Appendix C. Terms of Reference 
Structure of the Aotearoa New Zealand Clinical Practice Guideline for Neonatal 

Hypoglycaemia 

Development of the Aotearoa New Zealand Clinical Practice Guideline for Neonatal 

Hypoglycaemia will be overseen by two groups; the Governance Group and the Guideline 

Panel. The purpose of this document is to describe the responsibilities of these two groups. 

Terms of reference for the Governance Group 

Responsibilities 

1. Provide advice, expertise, and direction on the development of the guidelines for 

neonatal hypoglycaemia in Aotearoa New Zealand.  

2. Ensure the guideline is developed in accordance with best practice in guideline 

methodology, including the AGREEII standard.  

3. Identify and invite members to join the Guideline Panel. 

4. Provide administrative support for the Guideline Panel, including preparation of 

papers and organisation of meetings. 

5. Oversee all aspects of development of the Guideline, including review of the 

evidence, drafting the guideline including recommendations, consultation with 

stakeholders, publication and dissemination.  

6. Consult widely to develop an evidence-based guideline that will function as a useful 

resource for health professionals and will be of interest and relevance to pregnant 

women and their whānau in all Aotearoa New Zealand health care contexts.  

7.  Ensure that the Governance Group and the Guideline Panel uphold the five 

principles in Te Tiriti o Waitangi and both groups work towards achieving health 

equity for Māori. 

8. Ensure that the Guideline recommendations will help meet the health needs for 

Māori.  

9. Produce a plan for the dissemination, implementation and ongoing monitoring of 

clinical uptake of the guideline recommendations.  

Meetings 

All members of the Governance Group will participate in discussions. Every effort will be 

made to reach consensus decisions. All members of the Governing Group will disclose any 

competing interests. The Governance Group will meet quarterly to review progress. A 

subgroup of the Governance Group will function as a management group and meet at least 

monthly to address logistics and oversee preparation of materials. Meetings will usually be 

teleconferences. All meetings will be chaired by Professor Jane Harding. Minutes will be 

taken by Dr Luling Lin and circulated to members. 

Reference  
https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-
oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles 
 

https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles
https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles
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Terms of reference for the Panel Members 

Responsibilities 
The Panel Members will participate in the development, review and revision of the 
Aotearoa New Zealand Clinical Practice Guideline for Neonatal Hypoglycaemia. The role of 
the Panel Members will include: 
• Uphold the principles of Te Tiriti o Waitangi and addressing health equity 

• Providing advice, expertise and direction in relation to the Guideline 

• Confirming key clinical questions and outcomes 

• Reviewing evidence and formulating recommendations 

• Signing off recommendations and disseminating for consultation among the related 

organisations 

• Disseminating the finalised Guideline to ensure clinical uptake of the Guideline 

Framework for meeting Te Tiriti o Waitangi obligations 
In accordance with The Waitangi Tribunal Health Services and Outcomes findings, to meet 
the obligations of Te Tiriti o Waitangi, the principles that the Governance and Panel group 
members will apply are: 

1. Tino rangatiratanga:  Māori representation occurs in the Governance and the Panel 

membership, where Māori are able to exert tino rangatiratanga and mana motuhake and 

have their voices heard within this structure to influence design, delivery, and monitoring for 

this guideline.  Both the Governance and Panel members will ensure that an equity 

statement is included in all sections of the guideline.   

2. Equity:  All members of this group must commit to achieving equitable health outcomes for 

Māori infants who this guideline will apply to, and will do this by ensuring that all aspects of 

this guideline will be viewed with an equity lens for Māori by and with Māori. 

3. Active protection:  All members will be active in their commitment to achieving equitable 

health outcomes for Māori infants and will be accountable to ensuring an equity lens has 

been applied to the entirety of this guideline. 

4. Options:  All members will ensure that Māori models of health care (including and not 

limited to Kaupapa Māori services) are considered in this guideline. 

5. Partnership & Participation:  Membership of the Governance and Panel Groups include 

Māori representation across multiple health care professional groups.  Both the Governance 

and Panel Groups are to purposely work in partnership to create this guideline. 

 
The panel members will commit to  
• Attending scheduled Panel Group meetings 

• Making timely comments/feedback and taking action to ensure timeline targets are achieved  

• Notifying members of the Governance Group, as soon as practical, if any matter arises which 

may be deemed to affect the development of the Guideline  

The panel Members will expect  
• To be provided with complete, accurate and meaningful information in a timely manner  

• To be given reasonable time to make key decisions  

• To be alerted to potential risks and issues that could impact the project, as they arise 

• To participate in open and honest discussions to ensure all members are clear about discussion 

points and outcomes  

Meetings 
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All members of the panel group will participate in discussions in a minimum of two half-day 
and two one-day meetings. Every effort shall be made to reach a consensus decision. 
Meetings will be via teleconference or in person. All meetings will be co-chaired by 
Professor Jane Harding and Dr Lisa Kremer. Minutes will be taken by Dr Luling Lin and 
circulated to all Panel Members after the meeting. Any expenses incurred by panel 
members in relation to preparation of the Guideline will be reimbursed. 
 
Glossary 
Disclaimer:  many of the descriptions used in this glossary are specific interpretations for 
this guideline, and do not denote the fullness of meaning normally associated with the word 
or term.  All efforts have been made to uphold the taonga of each kupu within the writing of 
this guideline. 
 
Tino rangatiratanga Cultural and social responsibility 
Mana motuhake  Justice and equity, reflected through power and authority 
 
Reference  

https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-

oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles 

 

https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-

of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf 

 

https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-

of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf

  

https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles
https://www.health.govt.nz/our-work/populations/maori-health/he-korowai-oranga/strengthening-he-korowai-oranga/treaty-waitangi-principles
https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf
https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf
https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf
https://waitangitribunal.govt.nz/assets/Documents/Publications/WT-Principles-of-the-Treaty-of-Waitangi-as-expressed-by-the-Courts-and-the-Waitangi-Tribunal.pdf
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Appendix D. Thresholds for Decision-Making For Key 
Outcomes  

Outcome Judgement of 
effect size 

Threshold (absolute risk difference 
per 1,000 babies) 

Critical outcomes   

Neonatal hypoglycaemia Trivial <20 

Small 20-49  

Moderate  50 - 100 

Large  >100 

Neurodevelopmental 
impairment 

Trivial <10 

Small 10-19 

Moderate  20-50 

Large >50 

Admission to special care 
nursery or neonatal intensive 
care nursery  

Trivial <20 

Small 20-49 

Moderate  50-100 

Large >100 

Adverse effects (Depending on 
outcome, this one for mortality, 
more minor effects thresholds 
would be higher) 

Trivial <1 

Small 1-10 

Moderate  10-20 

Large >20 

Fully breastfeeding at hospital 
discharge  

Trivial <20 

Small 20-49  

Moderate  50 - 100 

Large  >100 

Important but not critical  

Separation from the mother for 
treatment of hypoglycaemia 
before discharge home 

Trivial <20 

Small 20-49  

Moderate  50 - 100 

Large  >100 

Hypoglycaemic injury on brain 
imaging 

Trivial <10 

Small 10-19 

Moderate  20-50 

Large >50 

Breastmilk feeding exclusively 
(baby only receives breast milk 
without any other drink or food) 
from birth to hospital discharge 

Trivial <20 

Small 20-49  

Moderate  50 - 100 

Large  >100 

Duration of initial hospital stay 
(days) 
 

Trivial <0.5 

Small 0.5-0.9  

Moderate  1-2 

Large >2 

Trivial <10 

Small 10-99  
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Cost (Cost of intervention, cost 
of neonatal care and life-long 
cost, NZD per baby for whānau) 

Moderate  100-200  

Large >200 

Cost (Cost of intervention, cost 
of neonatal care and life-long 
cost, NZD per baby for health 
system) 

Trivial <100 

Small 100-499 

Moderate  500-1000  

Large >1000 
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Appendix E. The Values Summary Document 
Is there important uncertainty about or variability in how much people value the main 
outcomes? 
Parents’ values influence how they perceive and experience their children’s experiences 
with neonatal hypoglycaemia and associated prevention, screening, treatment and follow 
up.  

1. Hypoglycaemia [critical] 

In the Whānau Experiences Study (1), whānau/families with diverse cultural backgrounds, 
including Māori, Pacific and Asian ethnicities, were studied because these groups have a 
higher likelihood of having a baby born at risk of neonatal hypoglycaemia. When their 
babies were at risk of hypoglycaemia, different families experienced varied reactions, with 
parents encountering a range of emotions and attitudes, including guilt and nervousness, 
and feeling overwhelmed by other issues and problems that were occurring at the same 
time. 

Consideration for Māori  

Whānau Māori expressed a desire for optimal health outcomes for their pēpi and 
emphasised the importance of being informed about the reasons for hypoglycaemia testing. 
They also conveyed feelings of responsibility and guilt regarding their baby's need for such 
testing. 

Considerations for Pacific 

Several mothers expressed anxiety about neonatal hypoglycaemia, even if in some cases 
their at-risk babies did not actually develop hypoglycaemia. Heightened anxiety during this 
time may also be attributable to other health issues experienced by these babies. Some 
Pacific parents from Whānau Experiences study (1) who had previously had children at risk 
of hypoglycaemia found it less alarming to be informed about the risk of neonatal 
hypoglycaemia, compared to parents who were experiencing this for the first time.  

Consideration for Asian  

Among the Asian mothers participating in the Whānau Experiences study who recalled being 
informed about their baby’s risk of hypoglycaemia, approximately half reported feeling 
nervous or guilty, while the other half did not recall being significantly affected. One parent 
recounted not fully grasping the information due to a language barrier but agreed to the gel 
treatment out of fear that hypoglycaemia could harm their baby. 

Summary:  Uncertain value, possible variability 

 

2. Neurodevelopmental impairment [critical] 

In the Whānau Experiences study (1), parents indicated experiencing varying emotions and 
attitudes towards the possibility of long-term neurodevelopment outcomes of their babies. 
However, there was a consistent expectation among them for more extensive long-term 
follow-up for babies at risk of neonatal hypoglycaemia. A qualitative study conducted in 
Aotearoa New Zealand (Māori were included but not reported separately) explored the 
experiences of parents of children born at risk of neonatal hypoglycaemia who participated 
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in a follow-up study (2). The study found that parents were strongly focused on the impact 
of their children's outcomes on lifelong goals, including psychosocial development. Another 
study examined the perspectives of young adults regarding their participation in medical 
research during childhood (3). Out of 17 participants, five emphasised the importance of 
measuring children’s cognitive development, while five others expressed interest in 
neurodevelopmental outcomes. Several studies have delved into parents' perspectives on 
neurodevelopmental outcomes following preterm birth, revealing that while developmental 
concerns are paramount to many parents, they also harbour apprehensions about various 
other health outcomes (4-6). 

 

Considerations for Māori 

Whānau Māori seek comprehensive support and clarity from healthcare providers regarding 
the well-being of their children, desiring ongoing monitoring and information throughout 
their lives. 

Considerations for Pacific 

A few Pacific mothers from the Whānau Experience Study reported that the future 
implications of their child being at risk of neonatal hypoglycaemia were inadequately 
explained. None of the Pacific families interviewed recalled receiving information at hospital 
discharge. Half of the participants expressed a desire for more follow-up and monitoring 
opportunities. Among Pacific participants, 40% suggested additional follow-up, due to 
heightened anxiety regarding their child’s long-term health stemming from the risk of 
hypoglycaemia at birth. One Pacific parent recounted feeling worried upon learning about the 
potential impact of hypoglycaemia on their baby’s brain, expressing a desire for more 
information. However, they also acknowledged that not all parents might desire such detailed 
information.  

Consideration for Asian 

In the Whānau Experiences Study, one Asian parent would have liked to be informed more 
about long-term effects of untreated hypoglycaemia. Around half of the participants wished 
for more monitoring of their baby’s health after birth. A few would have appreciated a follow-
up to summarise the baby’s risk of hypoglycaemia at birth and the implications for the future. 

Summary:  High value, no important variability 

 

 

3. Adverse effects [critical] 

Parents may approach medical interventions with caution, particularly if they perceive them 
as risky or uncertain. In the Whānau Experience Study (1), some parents expressed concern 
about the potential adverse effects of treatment or intervention. In addition, a study 
conducted in United Kingdom involving breastfeeding mothers (n = 688) found that the 
majority (80.9%) would consider antenatal expression of breastmilk if it was proven to be 
helpful, but most (58.6%) were unsure if it was advisable, reporting concerns about pain, 
and inducing preterm labour (4).  

Consideration for Māori 
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Whānau Māori want the very best health outcomes for their pēpi and were highly receptive 
of health care professionals and their actions. 

Consideration for Pacific 

Some Pacific mothers participating in the Whānau experience study (1) expressed concern 
about giving treatments preventatively (e.g., insulin) during pregnancy. They felt it would be 
causing unnecessary harm and wouldn’t benefit the unborn child. 

Consideration for Asian 

Some Asian mothers from Whānau Experience Study (1) expressed concerns about the 
potential effects of antenatal treatments or actions aimed at controlling their blood glucose 
concentrations on their unborn babies. 

Summary:  High value, no important variability 

 

4. Breastfeeding outcomes  

• Fully breastfeeding at discharge [critical] 

• Breastfeeding exclusively from birth to discharge [important] 

In the Whānau Experiences study (1) mothers reported a strong preference for 
breastfeeding over formula feeding as a therapeutic measure for neonatal hypoglycaemia. 
Some mothers express a desire to hold their babies at the breast for early and continuous 
feeding to help prevent hypoglycaemia. 

Consideration for Māori  

Whānau Māori value being offered the opportunity to and then being supported to 
breastfeed their pēpi/baby during blood glucose testing. 

Consideration for Pacific 

All Pacific mothers wanted to breastfeed their baby. Most (80%) had a strong preference to 
exclusively breastfeed and not use formula as a form of treatment. 

Consideration for Asian  

A few Asian mothers noted that they had difficulty with switching to the recommended 
formula feeding because they had always planned to exclusively breastfeed. 

Summary:  High value, no important variability 

 

5. Admission and treatment outcomes: 

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home [important] 

• Duration of initial hospital stay [important] 

Avoiding long complicated hospital stays and admission of the baby to neonatal intensive 
care nursery (NICU) are important to parents (1). A study conducted in Aotearoa New 
Zealand (including Māori but not separately reported) explored mothers’ experiences of 
being a parent in a neonatal unit. Their babies were admitted for 15 days on average, and 
for reasons ranging from prematurity, hypoglycaemia, small for gestational age, and 
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intrauterine growth restriction. They found that parents’ experiences of parenthood in a 
neonatal unit were often characterised by feelings of detachment from their babies, 
negative emotions, and a sense of lacking control. However, in contrast, some mothers 
expressed gratitude for their neonatal stay, citing it as an opportunity to learn about their 
baby’s needs and care requirements (7). 

Consideration for Māori  

Whānau Māori shared experiences of being separated from pēpi following birth, 
emphasising the emotional toll of brief separations in the early moments. They noted that 
the resulting distress had a lasting negative effect on the whānau.  

Consideration for Pacific 

Some Pacific women reported anxiety around admissions to NICU and separation from their 
newborn during the vulnerable period post-birth. A few Pacific women were concerned 
about the risk of hypoglycaemia lengthening the hospital stay for both themselves and their 
babies.  

Consideration for Asian  

A few Asian participants expressed finding the hospital environment challenging, and 
struggled with long, complicated hospital stays. 

Summary:  High value, probably no important variability 

 

6. Other critical or import outcomes. 

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

No evidence available on these two outcomes. 

Summary:  Uncertain value and variability  

 

References: 

1. Whānau Experiences Study Group. Whānau Experiences study: Experiences of 
whānau with pēpi (infants) at risk of neonatal hypoglycaemia. Unpublished data. 2024. 
2. Franke N, Rogers J, Wouldes T, Ward K, Brown G, Jonas M, et al. Experiences of 
parents whose children participated in a longitudinal follow-up study. Health expectations : 
an international journal of public participation in health care and health policy. 
2022;25(4):1352-62. 
3. Franke N, Wouldes TA, Brown GTL, Ward K, Rogers J, Harding JE. Perspectives of adult 
offspring of participants recruited to a randomised trial in pregnancy: a qualitative study. 
Archives of Disease in Childhood. 2023:archdischild-2023-326017. 
4. Fair FJ, Watson H, Gardner R, Soltani H. Women's perspectives on antenatal breast 
expression: a cross-sectional survey. Reproductive health. 2018;15(1):58. 
5. Jaworski M, Janvier A, Bourque CJ, Mai-Vo TA, Pearce R, Synnes AR, et al. Parental 
perspective on important health outcomes of extremely preterm infants. Archives of Disease 
in Childhood. 2022;107(5):495-500. 
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Appendix F. Excerpts from the Values Summary 
Document for Inclusion in each Evidence to Decision 
Document (EtD) 
 
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

 
High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

 

High value, probably no important variability  
• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 

[important] 

• Duration of initial hospital stay [important]  

• Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 
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Appendix G. Evidence to Decision Documents (EtDs) 
Features of the Evidence to Decision Document Format 

• We have italicised the repeated sections across all EtDs: the first paragraph of the 
background section, as well as the Value and Equity sections.  

• Where additional material is included within one of the italicised sections with repeated 
content, it is underlined to indicate this portion is new. 

• Each EtD includes a Values section and an Equity section, which contain summaries of 
information from the respective core documents (see Appendices E, F and section 1.2). 

• For 'Desirable' and 'undesirable' effects, we first interpret where the point estimate lies 
in relation to the threshold. We then decide how certain we are in that effect, 
considering where the confidence interval lies in relation to the threshold. This is 
captured in our overall rating in the ‘Certainty of Evidence’ section. We are careful not 
to 'double count' the confidence interval by somehow integrating it in our description of 
the point estimate. 

• For the ‘Balance of Effect’ section, we take into account both certainty and the point 
estimate. 
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Question 1. 

Should expression of breastmilk vs. no expression of breastmilk be used for preventing neonatal hypoglycaemia ? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: expression of breastmilk 

COMPARISON: no expression of breastmilk 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
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The expression of breastmilk may be associated with improved lactogenesis (breastmilk production) and has been incorporated into many neonatal 
hypoglycaemia management guidelines worldwide. 

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited paper.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Maternal expression of breastmilk compared to no expression results in (1): 

• Neonatal hypoglycaemia (RCT: small reduction (36 fewer per 1,000); Cohort study: 
little to no effect) [critical] 

• Fully breastfeeding at hospital discharge (RCT: moderate increase (73 more per 1,000); 
non-randomised study of intervention: little to no effect; Cohort study: large increase 
(279 more per 1000)) [critical] 

• Moderate reduction in duration of initial hospital stay (1.2 days fewer) [important] 

No studies reported on the following outcomes: neurodevelopmental impairment, 
admission to special care nursery or neonatal intensive care nursery, hypoglycaemic injury 
on brain imaging, breastmilk feeding exclusively from birth to hospital discharge, cost. 
 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with no 
expression of 
breast milk 

Risk difference 
with 
expression of 
breast milk 

Neonatal hypoglycaemia 
[critical]- RCT 

630 
(1 RCT) 

⨁⨁⨁◯ 
Moderatea 

RR 0.92 
(0.77 to 
1.10) 

Study population 

454 per 1,000 36 fewer per 
1,000 
(104 fewer to 
45 more) 

Study population 

Maternal expression of breastmilk 
compared to no expression results in 
(1): 
Little to no effect on any breastfeeding 
after hospital discharge (2 RCTs: 604 
babies, RR [95% CI]: 1.01 [0.94 to 
1.08]) or exclusive breastfeeding three 
to four months after birth (2 RCTs: 604 
babies, RR [95% CI]: 1.09 [0.95 to 
1.25]). 
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Neonatal hypoglycaemia 
[critical]- Cohort study 

303 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa,b 

OR 1.01 
(0.74 to 
1.39) 

395 per 1,000 2 more per 
1,000 
(69 fewer to 81 
more) 

Neurodevelopmental 
impairment [critical] - not 
measured 

- - - - - 

Admission to special care 
nursery or neonatal intensive 
care nursery [critical] - not 
measured 

- - - - - 

Fully breastfeeding at 
hospital discharge [critical]- 
RCT 

632 
(1 RCT) 

⨁⨁◯◯ 
Lowa,c 

RR 1.15 
(0.99 to 
1.33) 

Study population 

489 per 1,000 73 more per 
1,000 
(5 fewer to 161 
more) 

Fully breastfeeding at 
hospital discharge [critical]- 
non-randomised study of 
intervention 

656 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa,b 

RR 1.01 
(0.97 to 
1.05) 

Study population 

930 per 1,000 9 more per 
1,000 
(28 fewer to 47 
more) 

Fully breastfeeding at 
hospital discharge [critical]- 
cohort study 

313 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Lowb,d 

RR 1.50 
(1.29 to 
1.74) 

Study population 

558 per 1,000 279 more per 
1,000 
(162 more to 
413 more) 

Hypoglycaemic injury on 
brain imaging [important] - 
not measured 

- - - - - 

Breastmilk feeding exclusively 
from birth to hospital 
discharge [important] - not 
measured 

- - - - - 

Duration of initial hospital 
stay [important] 

632 
(1 RCT) 

⨁⨁◯◯ 
Lowa,c 

- The mean 
duration of initial 

MD 1.2 days 
lower 
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hospital stay 
[important] was 
70.9 days 

(9.88 lower to 
7.48 higher) 

Cost - not measured - - - - - 

a.Downgraded one level for serious imprecision due to the confidence interval including 
the possibility of benefit and harm. 
b.Downgraded two levels for very serious risk of bias due to high risk of the included study 
(studies). 
c.Downgraded one level for serious risk of bias due to some concerns risk of the included 
study.  
d.Upgraded one level for large effect. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Maternal expression of breastmilk compared to no expression (1): 
Moderate increase in separation from mother for treatment of neonatal hypoglycaemia 
(58 more per 1,000) [important] 
No studies reported on adverse effect for the baby  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with no 
expression of 
breast milk 

Risk difference 
with expression 
of breast milk 

Adverse effects [critical] - not 
measured 

- - - - - 

Study population 

The DAME randomised trial (2) 
conducted in Australia (n=635) in 
women with pre-existing or gestational 
diabetes compared expressing 
breastmilk twice per day from 36 
weeks' gestation to standard care 
(usual midwifery and obstetric care, 
supplemented by support from a 
diabetes educator). This study 
reported that 17/317 (5%) of women 
with diabetes who expressed 
breastmilk developed hypoglycaemia 
within 30 minutes of expressing, 
however, maternal hypoglycaemia was 
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Separation from mother for 
treatment of hypoglycaemia 
before discharge home 
[important] 

89 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 1.16 
(0.69 to 
1.95) 

364 per 1,000 58 more per 
1,000 
(113 fewer to 
345 more) 

a.Downgraded one level for serious risk of bias due to some concerns risk of the included 
study.  
b.Downgraded two levels for very serious imprecision due to the wide confidence interval 
and small sample size. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

not evident from data provided by the 
women of their first three blood 
glucose concentrations after 
expressing: mean 5.6 mmol/L (SD 1.04, 
range 3.8 to 13.6; n=199). 10/317 (3%) 
of women had abdominal pain, and 
none (0%) had vaginal bleeding within 
4 hours after expressing breastmilk. 
Breastmilk expression did not affect 
neonatal deaths, preterm births, 
admission for respiratory support, or 
neonatal encephalopathy with or 
without seizures. 
Another RCT conducted in the US 
randomised pregnant women (n=45) 
to either antenatal expression or a 
control group that received lactation 
education handouts. The study 
reported no significant issues with 
breastmilk expression. Gestational age 
at birth, the onset of delayed 
lactogenesis, neonatal intensive care 
unit admissions, and the use of infant 
formula were similar between the 
breastmilk expression group and the 
control group (3).  
However, some women experienced 
challenges with antenatal breastmilk 
expression, including difficulty learning 
the technique, pain, discomfort, lack of 
privacy, hand fatigue, perceived 
decreased fetal movement unrelated 
to fetal compromise, transient uterine 
muscle tightening, and feelings of 
awkwardness during expression (3)(4). 
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Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

 

Outcomes Importance 
Certainty of the 
evidence 
(GRADE) 

Neonatal hypoglycaemia [critical]- RCT CRITICAL ⨁⨁⨁◯ 
Moderatea 

Neonatal hypoglycaemia [critical]- Cohort study CRITICAL ⨁◯◯◯ 
Very lowa,b 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery 
[critical] - not measured 

CRITICAL - 

Adverse effects [critical] - not measured CRITICAL - 

Fully breastfeeding at hospital discharge [critical]- RCT CRITICAL ⨁⨁◯◯ 
Lowa,c 

Fully breastfeeding at hospital discharge [critical]- non-randomised study 
of intervention 

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Fully breastfeeding at hospital discharge [critical]- cohort study CRITICAL ⨁⨁◯◯ 
Lowb,d 

Separation from mother for treatment of hypoglycaemia before 
discharge home [important] 

CRITICAL ⨁◯◯◯ 
Very lowc,e 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 

Breastmilk feeding exclusively from birth to hospital discharge 
[important] - not measured 

IMPORTANT - 

Duration of initial hospital stay [important] IMPORTANT ⨁⨁◯◯ 
Lowa,c 

Cost - not measured IMPORTANT - 

a.Downgraded one level for serious imprecision due to the confidence interval including 
the possibility of benefit and harm. 
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b.Downgraded two levels for very serious risk of bias due to high risk of the included study 
(studies). 
c.Downgraded one level for serious risk of bias due to some concerns risk of the included 
study.  
d.Upgraded one level for large effect. 
e.Downgraded two levels for very serious imprecision due to the wide confidence interval 
and small sample size. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
● Possibly important uncertainty or 
variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  
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Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
● Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know  

Expression of breastmilk compared to no expression of breastmilk 
Very low certainty evidence showed 

• Small reduction in neonatal hypoglycaemia [critical] 

• Large increase in fully breastfeeding at hospital discharge [critical]  

• Small reduction in duration of initial hospital stay [important] 

• Uncertain effect on the separation of the baby from the mother for any treatment 
[important] 

• No adverse effects for the baby, but some adverse effects for some mothers 

Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

All the studies included are of 
antenatal expression, not expression of 
breastmilk after the birth.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
● Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

No evidence of the resources required.  Resources required to collect and store 
expressed breastmilk postnatally are 
expected to be variable. Some of the 
necessary resources for obtaining 
expressed breastmilk include: 
Breastmilk pump: This may be manual 
or electric with variable quality and 
price.  
Storage: If it is given to the baby within 
4 hours, expressed breastmilk can be 
stored at room temperature. 
Expressed breastmilk can also be 
refrigerated if it will be given after 48 



 

109 
 

hours, and frozen if given within two 
weeks of collection.  
Cleaning expressing equipment: 
washing with detergent and water, 
sterilising (boiling or sterilising 
solution). 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
○ Moderate 
○ High 
● No included studies 

We did not find any studies about the required resources.  
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● No included studies 

We did not find any studies about the required resources.    

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Reduced 
○ Probably reduced 
○ Probably no impact 
● Probably increased 
○ Increased 
○ Varies 
○ Don't know  

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of 
the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (7). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in 
the whole cohort (260/514, 51%) (8). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (7).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (8). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%)(7). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (5), participants expressed appreciation for the inclusion 
of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of racism 
(9)(10)(11). 
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Additionally, a systematic literature review by Graham et al. (12) provides a summary of 20 
years of data from whānau Māori experiences in the public health and/or hospital system. 
A key barrier included perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and 
wellbeing. Whānau Māori had good experiences when engaging with Māori healthcare 
providers when they provided whanaungatanga and were “just so welcoming” (12). 
Consideration for Pacific  
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (5). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (6). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (6), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Women felt positive and prepared for their baby's birth after engaging in the antenatal 
expression of breastmilk (13). Some also reported confidence and mastery of breastmilk 
expression (14). 
A study conducted in United States among non-diabetic mothers (n=45) reported that, of 
the 18 participants who received the antenatal milk expression intervention, most 
mothers practised expression at least once each day (80% (12/15) at 37 weeks; 61% 
(11/18) at 38 weeks; 71% (10/14) at 39 weeks, and 100% (7/7) at 40 weeks) (3). All 18 
participants in the intervention group reported practising expression of breastmilk on at 
least 60% of days between enrolment into the RCT and the birth of their babies and 16/18 
(89%) of women on at least 80% of days. 
Maternal breastmilk expression was, however, reported to be associated with difficulty 
learning the technique, pain, social pressure, discomfort, lack of privacy, time and energy 
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consumption, hand fatigue and feelings of awkwardness while expressing, which may limit 
acceptability (3)(14)(15). 
Antenatal breastmilk expression was associated with high satisfaction among the study 
participants (4). 
Another survey conducted in the UK involving 688 breastfeeding mothers reported that 
more than half participants (58.6%) were unsure if antenatal breast expression was a good 
idea; however, 80.9% would consider doing antenatal breast expression if it was found to 
be helpful to prepare for breastfeeding. Participants expressed concerns about the 
potential harm of antenatal breast expression, including procedure-related pain and the 
risk of inducing preterm labour (16). 
Considerations for Māori  
A qualitative study on factors influencing feeding practices among Māori mothers aged 15-
24 years revealed that these mothers consistently emphasised the significance of 
healthcare professionals dedicating time to provide support and guidance in 
breastfeeding, including the expression of breastmilk. They valued being taught how to 
express breastmilk because it provided milk to feed their sick babies, even when they had 
cracked or sore nipples (15).  
Many stressed the need for both manual hand expression and the use of a breast pump to 
supply breastmilk for their babies and to relieve painful nipples. Some also shared their 
personal experiences with hand expression, highlighting its discomfort and lack of 
enjoyment (15). 
Considerations or Pacific 
No additional data available  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know 

Expression of breastmilk is feasible in Aotearoa New Zealand.  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 2. 

Should tighter maternal glycaemic control during pregnancy in women with diabetes vs. less-tight maternal glycaemic control during pregnancy be used for 
preventing neonatal hypoglycaemia? 

POPULATION: Newborn babies whose mothers have diabetes 

INTERVENTION: tighter maternal glycaemic control during pregnancy in women with diabetes 

COMPARISON: less-tight maternal glycaemic control during pregnancy 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
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3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings  

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factor (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
 
Neonatal hypoglycaemia is a common problem in babies of diabetic mothers. These babies are at increased risk of low blood glucose concentrations, 
owing to the sudden halt in abundant glucose supply via the placenta at the time of cord clamping. Rates of diabetes, including gestational diabetes 
mellitus (GDM) are rising globally. This places more babies at risk of hypoglycaemia, with the subsequent risk of neurodevelopmental impairment due 
to this condition. A potential strategy for minimising the risk of hypoglycaemia in the baby is achieving tight glycaemic control in the mother. 
Therefore, we aimed to explore whether tight glycaemic control in mothers with diabetes is more effective than less tight control as a prevention 
strategy for neonatal hypoglycaemia and its sequelae.  

CONFLICT OF 
INTERESTS: 

CC, CM, DH, JA, JH, JR and LL are authors of the cited studies. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Tighter maternal glycaemic control during pregnancy compared to less-tight maternal 
glycaemic control results in (1): 

• Little to no effect on neonatal hypoglycaemia [critical], and duration of initial hospital 
stay [important] 

• Small reduction in admission to special care nursery or neonatal intensive care nursery 
(22 fewer per 1,000) [critical] 

• Small reduction on adverse effects (composite of mortality or serious morbidity) [critical] 
(7 fewer per 1,000) 

• Little to no effect on duration of initial hospital stay [important] 

No studies reported the following outcomes: neurodevelopmental impairment, fully 
breastfeeding at hospital discharge, separation from the mother for treatment of 
hypoglycaemia before discharge home, hypoglycaemic injury on brain imaging, breastmilk 
feeding exclusively from birth to hospital discharge, cost. 
 
The systematic review only included women with gestational diabetes (1). 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with less-
tight maternal 
glycaemic control 
during pregnancy 

Risk difference with 
tighter maternal 
glycaemic control 
during pregnancy in 
women with 
diabetes 

Neonatal 
hypoglycaemia 
[critical] 

1556 
(3 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 0.92 
(0.72 to 
1.18) 

Study population 

209 per 1,000 17 fewer per 1,000 
(59 fewer to 38 
more) 

Neurodevelopmental 
impairment [critical] 
- not measured 

- - - - - 

Admission to special 
care nursery or 
neonatal intensive 
care nursery [critical] 

1161 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,b 

RR 0.59 
(0.33 to 
1.04) 

Study population 

53 per 1,000 22 fewer per 1,000 
(35 fewer to 2 more) 

Study population 

The targets for glycaemic control in 
women with gestational diabetes vary 
widely across international 
recommendations, and the evidence 
base that forms these recommendations 
is unclear.  
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Adverse effects - 
Composite of 
mortality or serious 
morbidity (as 
defined by trial) 
[critical] 

1550 
(3 RCTs) 

⨁⨁◯◯ 
Lowa,b 

RR 0.84 
(0.55 to 
1.29) 

46 per 1,000 7 fewer per 1,000 
(21 fewer to 13 
more) 

Fully breastfeeding 
at hospital discharge 
[critical] - not 
measured 

- - - - - 

Separation from the 
mother for 
treatment of 
hypoglycaemia 
before discharge 
home [important] - 
not measured 

- - - - - 

Hypoglycaemic 
injury on brain 
imaging [important] 
- not measured 

- - - - - 

Breastmilk feeding 
exclusively from 
birth to hospital 
discharge 
[important] - not 
measured 

- - - - - 

Duration of initial 
hospital stay 
[important] 

1101 
(1 RCT) 

⨁⨁⨁◯ 
Moderateb 

- The mean 
duration of initial 
hospital stay 
[important] was 
4.18 days 

mean 0.07 days 
fewer 
(0.75 fewer to 0.61 
more) 

Cost [important] - 
not reported 

- - - - - 

 
a.Downgraded one level for serious risk of bias due to insufficient detail to permit a 
judgement about random sequence generation, allocation concealment, attrition bias, and 
reporting bias. 
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b.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
 
Another systematic review assessing glycaemic control targets was undertaken by Prutsky in 
2024 (2) in observational studies involving 9433 diabetic women. These studies included 
women with type 1 and type 2 diabetes, in addition to gestational diabetes. The results of 
this review indicated that tighter glycaemic targets (fasting glucose target of <5.0 mmol/L) 
were associated with a significant reduction in neonatal hypoglycaemia (odds ratio 0.65 (0.49 
to 0.85), p = 0.01) compared to a fasting glucose target of <6.1 mmol/L, as was the less tight 
glycaemic target (fasting glucose target of <5.6 mmol/L) (OR 0.68 (0.48 to 0.96), p = 0.03). 
 
Considerations for Māori  
In the TARGET randomised trial in Aotearoa New Zealand, the effects of tighter glycaemic 
control during pregnancy on the outcomes listed above were also very similar for the 
148/1100 (13.5%) Māori babies randomised compared to the findings for the whole cohort 
(unpublished data from (3). In the Sugar Babies study of 514 babies in Aotearoa New 
Zealand, the proportion of babies who developed hypoglycaemia was similar in Māori babies 
(79/150, 53%) to that in the whole cohort (260/514, 51%)(4). 
Considerations for Pacific 
In the TARGET randomised trial in Aotearoa New Zealand, the effects of tighter glycaemic 
control during pregnancy on the outcomes listed above were also very similar for the 
123/1100 (11.2%) Pacific babies randomised compared to the findings for the whole cohort 
(unpublished data from (3). In the Sugar Babies study of 514 babies in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%)(4) 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

No studies reported adverse events for babies associated with tighter glycaemic control 
during pregnancy (1).  
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Tighter maternal glycaemic control 
during pregnancy compared to less-tight 
maternal glycaemic control results in 
some undesirable effects for mothers 
(1): 

• May increase the risk of developing 

hypertensive disorder of pregnancy 

(12 more per 1,000) 

• Increased use of pharmacological 

therapy (174 more per 1,000) 

• Large reduction in treatment 

adherence (417 fewer per 1,000) 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 
Certainty of the 

evidence 
(GRADE) 

Neonatal hypoglycaemia [critical] CRITICAL ⨁⨁⨁◯ 
Moderatea 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery 
[critical] 

CRITICAL ⨁⨁◯◯ 
Lowa,b 

Adverse effects - Composite of mortality or serious morbidity (as 
defined by trial) [critical] 

CRITICAL ⨁⨁◯◯ 
Lowa,b 

Fully breastfeeding at hospital discharge [critical] - not measured CRITICAL - 

Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] - not measured 

IMPORTANT - 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 
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Breastmilk feeding exclusively from birth to hospital discharge 
[important] - not measured 

IMPORTANT - 

Duration of initial hospital stay [important] IMPORTANT ⨁⨁⨁◯ 
Moderateb 

Cost [important] - not reported IMPORTANT - 

 
a.Downgraded one level for serious risk of bias due to insufficient detail to permit a 
judgement about random sequence generation, allocation concealment, attrition bias, and 
reporting bias. 
b.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
 
The observational nature of these studies inevitably resulted in the authors concluding they 
had a moderate to high risk of bias, in addition to insufficient covariate adjustment. 
Considerations for Māori 
Because of small numbers included in the available trials, the findings are less certain for 
Māori babies. 
Considerations or Pacific 
Because of small numbers included in the available trials, the findings are less certain for 
Pacific babies. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 
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• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 

Tighter maternal glycaemic control during pregnancy compared to less-tight maternal 
glycaemic control 
Low certainty evidence showed: 

• Little to no effect on neonatal hypoglycaemia [critical] 

• Small reduction in adverse effects [critical]  

• Small reduction on the admission to special care nursery or neonatal intensive care 

nursery [critical]  

Considerations for Māori 
Limited evidence suggests that the effects are similar for Māori babies.  
Considerations or Pacific 
Limited evidence suggests that the effects are similar for Pacific babies.  

• May increase the risk of developing 

hypertensive disorder of pregnancy  

• Increased use of pharmacological 

therapy 

• Large reduction in treatment 

adherence  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
 

Cost of glycaemic control medicines:  
Insulin glargine (5 cartridges of 100 IU) = NZ $94.50 (Pharmac, NZ).  
Metformin (1000 tablets of 500mg) = NZ $14.74 (Pharmac, NZ).  
Glibenclamide (100 tablets of 5mg) = NZ $7.50 (Pharmac, NZ).  
Recommending tighter glycaemic control will drive higher use of pharmacological agents to 
achieve such targets. Although the cost of individual medications is relatively minor, the 
increasing prevalence of gestational diabetes will result in a greater proportion of women 
requiring drug treatment, and therefore increased costs. 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

There is no evidence that directly compares the required resources for tighter versus less-
tight maternal glycaemic control during pregnancy. We are reasonably sure about the costs 
and resource requirements in the Aotearoa New Zealand setting.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

There are no studies that assess the specific cost-effectiveness of tighter maternal glycaemic 
control in women with diabetes, particularly in the context of preventing neonatal 
hypoglycaemia. However, the finding of increased use of pharmacological therapy in women 
in the tighter glycaemic control group (61% in tighter vs 47% in less-tight) indicates an 
inevitable higher cost for this intervention group (insulin, metformin, glibenclamide were 
used in the included trials) (1). 
 
An Australian study found that treatment of mild gestational diabetes incurred additional 
health system costs of AU $53,985, but also prevented serious perinatal complications and 
perinatal death. The authors therefore concluded this was a justifiable cost, particularly in 
high-income settings (5).  

While these studies indicate some 
benefit from a cost-effectiveness 
perspective in treatment of women with 
gestational diabetes, this evidence does 
not address the specific comparison of 
tight vs less-tight glycaemic control or 
women with other types of diabetes.  
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A systematic review on the cost-effectiveness of screening and managing gestational 
diabetes concluded that treatment may be cost-effective, but this is often not outweighed by 
the cost of screening the whole pregnant population (6). 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ● Varies 
 ○ Don't know 
  
 

A systematic review demonstrated that indigenous women (Australia, Canada, Aotearoa New 
Zealand, USA) had both a higher prevalence of pre-existing diabetes and gestational diabetes 
(10). Only one study was included from Aotearoa New Zealand, but this indicated higher 
rates of gestational diabetes diagnosis in Māori (7.9%) and Pacific (8.1%) māmā compared to 
NZ Europeans (3.3%) (11). In Aotearoa New Zealand, the prevalence of diabetes in 2022 is 
approximately two times higher in adults aged 25 – 39 years of Māori (11.2%), Pacific (11.4%) 
and Indian (16.8%) ethnicity compared to those of European ethnicity (6.1%) (12). 
 
The disproportionate burden of diabetes on different ethnic populations demands an 
equitable approach to intervention. However, there is no clear evidence of benefit with 
tighter maternal glycaemic control, suggesting minimal impact on health equity through this 
intervention.  
Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
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determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (13). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (4). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (13). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (4). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (13). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (8), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (14, 15, 
16). 
Additionally, a systematic literature review by Graham et al. (7) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst Whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and wellbeing. 
Whānau Māori had good experiences when engaging with Māori healthcare providers when 
they provided whanaungatanga and were “just so welcoming” (7). 
Consideration for Pacific  
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (8). 
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Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (9). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or specialist 
services. In the 2014 Maternity Consumer Survey (9), 71% of women reported that they had 
paid for at least one pregnancy-related service. Māori, Pacific and younger women were less 
likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

Tighter glycaemic control in women with diabetes inherently requires a greater level of drug 
therapy to achieve these narrower targets. The acceptability of achieving tighter glycaemic 
control has not been adequately explored. The systematic review reported reduced 
medication adherence in the tight control group, suggesting that the intervention may be 
less acceptable or too difficult to achieve (1). 
Consideration for Māori  
In the Whānau Experiences study (8), Whānau Māori want the very best health outcomes for 
their pēpi and are highly perceptive of health care professionals and their actions. 
Consideration for Pacific 
In the Whānau Experience study (8), some Pacific mothers expressed anxiety about taking 
any medications or undergoing treatments while pregnant. A few of the Pacific women 
interviewed expressed concern about receiving treatments, e.g., insulin, preventatively. They 
did not see the benefit and were concerned about the harm.  

It has been reported that metformin is 
more acceptable for pregnant women 
than insulin in the treatment of 
gestational diabetes (17). Treatment 
with metformin resulted in better post-
prandial glycaemic control and lower risk 
of hypoglycaemic events when 
compared to insulin (18). 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 

The RCTs included in the systematic review suggest that implementing tighter glycaemic 
control is feasible for women with gestational diabetes, including in Aotearoa New Zealand 
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 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

(1). However, they found that tighter glycaemic targets were associated with a large 
decrease in adhering to treatment (28.9% tight control vs 70.6% less-tight control, RR 0.41 
[0.32, 0.52], 1 study, 395 women) (1). Reduction in treatment adherence suggests that 
tighter glycaemic control may not be feasible for some women.  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

SUMMARY OF JUDGEMENTS 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 
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ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 3. 

Should tight intrapartum glycaemic control vs. less tight or no intrapartum glycaemic control be used for neonatal hypoglycaemia?  

POPULATION: Pregnant women with diabetes and their babies 

INTERVENTION: tight intrapartum glycaemic control 

COMPARISON: less tight or no intrapartum glycaemic control 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 
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BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Currently, the National Institute for Health and Care Excellence (NICE) guidelines in the UK (1) recommend maintenance of maternal blood glucose 
concentrations between 4 and 7 mmol/L over the intrapartum period for women with diabetes to reduce the incidence of neonatal hypoglycaemia. 
This guideline was based on evidence from eight observational studies which found that there was an increased chance of neonatal hypoglycaemia if 
the mothers had higher intrapartum blood glucose concentrations. However, others have found no association between the control of intrapartum 
maternal glucose concentrations and neonatal hypoglycaemia. In addition, there have been reports of an association between receipt of intravenous 
glucose during labour and hypoglycaemia in the baby after birth, but these are inconsistent. 

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Tight intrapartum glycaemic control compared to less tight or no intrapartum glycaemic 
control associated with (2): 

• Neonatal hypoglycaemia (RCT: little to no effect; Cohort studies: large reduction (112 fewer 
per 1,000)) [critical]  

• Admission to special care nursery or neonatal intensive care nursery (RCT: large increase 
(112 fewer per 1,000); Cohort studies: large reduction (146 fewer per 1,000)) [critical] 

• Little to no effect on duration of initial hospital stay [important] 

• No studies reported on the following outcomes: fully breastfeeding at hospital discharge, 
separation from the mother for treatment of hypoglycaemia before discharge home, 
neonatal hypoglycaemic injury on brain imaging, cost. 

Tight intrapartum glycaemic control 
compared to less tight or no 
intrapartum glycaemic control 
associated with (2): 

• Receipt of treatment for 
neonatal hypoglycaemia during 
the initial hospital stay (RCT: 
little to no effect; Cohort 
studies: moderate reduction (80 
fewer per 1,000)  

• Moderate reduction in APGAR 
score <7 at 5 minutes (cohort 
studies: 53 fewer per 1,000) 
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Outcomes № of participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with less 
tight or no 
intrapartum 
glycaemic 
control 

Risk difference 
with tight 
intrapartum 
glycaemic control 

Neonatal 
Hypoglycaemia 
[critical]-RCT  

76 
(1 RCT) 

⨁◯◯◯ 
Very lowa 

RR 1.00 
(0.45 to 2.24) 

Study population 

237 per 1,000 0 fewer per 1,000 
(130 fewer to 294 
more) 

Neonatal 
Hypoglycaemia 
[critical] -Cohort 

6152 
(11 non-randomised 
studies) 

⨁⨁◯◯ 
Lowb,c,d 

OR 0.44 
(0.31 to 0.63) 

Study population 

225 per 1,000 112 fewer per 
1,000 
(143 fewer to 70 
fewer) 

Admission to special 
care nursery or 
neonatal intensive 
care nursery 
[critical]- RCT 

76 
(1 RCT) 

⨁◯◯◯ 
Very lowa 

RR 5.00 
(0.61 to 40.81) 

Study population 

26 per 1,000 105 more per 
1,000 
(10 fewer to 
1,048 more) 

Admission to special 
care nursery or 
neonatal intensive 
care nursery 
[critical]- Cohort 

1077 
(4 non-randomised 
studies) 

⨁⨁⨁⨁ 
Highd 

OR 0.45 
(0.28 to 0.74) 

Study population 

321 per 1,000 146 fewer per 
1,000 
(204 fewer to 62 
fewer) 

Fully breastfeeding 
at hospital discharge 
[critical] - not 
measured 

- - - - - 

Separation from the 
mother for 
treatment of 
hypoglycaemia 
before discharge 

- - - - - 
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home [important] - 
not measured 

Hypoglycaemic 
injury on brain 
imaging [important] 
- not measured 

- - - - - 

Duration of initial 
hospital stay 
[important] 

53 
(1 non-randomised 
study) 

⨁◯◯◯ 
Very lowc,e 

- The mean 
duration of 
initial hospital 
stay 
[important] 
was 4.67 days 

MD 0 days  
(3.6 lower to 3.6 
higher) 

Cost [important] - 
not measured 

- - - - - 

 
a.Downgraded three levels for extremely serious imprecision due to a very wide confidence 
interval that appreciably crosses the threshold(s) of interest. 
b.Downgraded one level for serious inconsistency due to significant heterogeneity. 
c.Downgraded one level for serious risk of bias due to moderate to low quality assessment 
results.  
d.Upgraded two levels for very large effect. 
e.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Tight intrapartum glycaemic control compared to less tight or no intrapartum glycaemic 
control associated with (2): 

• Uncertain effect on neurodevelopmental impairment [critical]  

• Two cohort studies reported no difference in adverse effects 

• Caesarean section (RCT: moderate decrease (52 fewer per 1,000); Cohort studies: large 
increase (112 more per 1,000) [adverse effect, critical] 

• Large reduction in breastfeeding exclusively from birth to hospital discharge (RCT: 105 fewer 
per 1,000) [important] 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with less 
tight or no 
intrapartum 
glycaemic 
control 

Risk difference 
with tight 
intrapartum 
glycaemic 
control 

Neurodevelopmental 
impairment [critical]- 
Cohort 

131 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa 

OR 1.26 
(0.58 to 
2.73) 

Study population 

359 per 1,000 55 more per 
1,000 
(114 fewer to 
246 more) 

Adverse effects 
(investigator defined) 
[critical]- Cohort 

263 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowb,c 

- Two cohort studies reported no 
difference in respiratory distress 
syndrome, perinatal death, neonatal 
death or shoulder dystocia. 

Caesarean section [critical]- 
RCT 

76 
(1 RCT) 

⨁◯◯◯ 
Very lowd 

RR 0.78 
(0.32 to 
1.87) 

Study population 

237 per 1,000 52 fewer per 
1,000 
(161 fewer to 
206 more) 

Caesarean section [critical]- 
Cohort 

1759 
(4 non-
randomised 
studies) 

⨁⨁◯◯ 
Low 

OR 1.62 
(1.10 to 
2.39) 

Study population 

314 per 1,000 112 more per 
1,000 
(21 more to 208 
more) 

Tight intrapartum glycaemic control 
compared to less tight or no 
intrapartum glycaemic control 
associated with (2) 

• Little to no effect on maternal 
hypoglycaemia 
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Breastmilk feeding 
exclusively from birth to 
hospital discharge 
[important] 

76 
(1 RCT) 

⨁◯◯◯ 
Very lowd 

RR 0.81 
(0.51 to 
1.28) 

Study population 

553 per 1,000 105 fewer per 
1,000 
(271 fewer to 
155 more) 

 
a.Downgraded two levels for very serious imprecision due to the wide confidence interval and 
small sample size. 
b.Downgraded one level for serious risk of bias due to moderate to low quality assessment 
results.  
c.Downgraded one level for imprecision due to no numbers being reported  
d.Downgraded three levels for extremely serious imprecision due to a very wide confidence 
interval that appreciably crosses the threshold(s) of interest. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

  

Outcomes Importance 
Certainty of the evidence 
 (GRADE) 

Neonatal Hypoglycaemia 
[critical]-RCT  

CRITICAL ⨁◯◯◯ 
 Very lowa 

Neonatal Hypoglycaemia 
[critical] -Cohort 

CRITICAL ⨁⨁◯◯ 
 Lowb,c,d 

Neurodevelopmental 
impairment [critical]- Cohort 

CRITICAL ⨁◯◯◯ 
 Very lowe 
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Admission to special care 
nursery or neonatal intensive 
care nursery [critical]- RCT 

CRITICAL ⨁◯◯◯ 
 Very lowa 

Admission to special care 
nursery or neonatal intensive 
care nursery [critical]- Cohort 

CRITICAL ⨁⨁⨁⨁ 
 Highd 

Adverse effects (investigator 
defined) [critical]- Cohort 

CRITICAL ⨁◯◯◯ 
 Very lowc,f 

Caesarean section [critical]- 
RCT 

CRITICAL ⨁◯◯◯ 
 Very lowa 

Caesarean section [critical]- 
Cohort 

CRITICAL ⨁⨁◯◯ 
 Low 

APGAR score <7 at 5 miniutes 
[critical] 

CRITICAL ⨁⨁⨁◯ 
 Moderatec,d 

Fully breastfeeding at hospital 
discharge [critical] - not 
measured 

CRITICAL - 

Separation from the mother 
for treatment of 
hypoglycaemia before 
discharge home [important] - 
not measured 

IMPORTANT - 

Hypoglycaemic injury on brain 
imaging [important] - not 
measured 

IMPORTANT - 

Breastmilk feeding exclusively 
from birth to hospital 
discharge [important] 

IMPORTANT ⨁◯◯◯ 
 Very lowa 

Duration of initial hospital stay 
[important] 

IMPORTANT ⨁◯◯◯ 
 Very lowc,g 

Cost [important] - not 
measured 

IMPORTANT - 

a.Downgraded three levels for extremely serious imprecision due to a very wide confidence 
interval that appreciably crosses the threshold(s) of interest. 
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b.Downgraded one level for serious inconsistency due to significant heterogeneity. 
c.Downgraded one level for serious risk of bias due to moderate to low quality assessment 
results.  
d.Upgraded two levels for very large effect. 
e.Downgraded two levels for very serious imprecision due to the wide confidence interval and 
small sample size. 
f.Downgraded one level for imprecision due to no numbers being reported  
g.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  
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• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Tight intrapartum glycaemic control compared to less tight or no intrapartum glycaemic 
control associated with  

• Very low certainty evidence showed: 

• Large reduction in neonatal hypoglycaemia [critical] 

• Uncertain effect on neurodevelopmental impairment [critical]  

• Large reduction in admission to special care nursery or neonatal intensive care nursery 
[critical] 

• Large increase in caesarean section [adverse effect, critical] 

• Uncertain effect on breastfeeding exclusively from birth to hospital discharge [important] 

• Uncertain effect on duration of initial hospital stay [important] 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

• Moderate reduction on receipt of 
treatment for neonatal 
hypoglycaemia during the initial 
hospital stay 

• Little to no effect on maternal 
hypoglycaemia 

• Moderate reduction on APGAR score 
<7 at 5 minutes 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

Cost for IV Insulin (Injection 100 u per ml, 3 ml ) = NZ $ 94.50 ( Pharmac, NZ) 
Intrapartum glycaemic control requires close monitoring of maternal blood glucose 
concentrations and the initiation of an insulin infusion if these values are elevated. Continued 
monitoring of glucose concentrations requires staff time and has a cost, as does the 
administration of IV dextrose and insulin if required.  
 
 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

We are reasonably sure about the costs of medication in the Aotearoa New Zealand setting. We 
are less certain about the costs of staff time.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 
  
 

There is no direct evidence regarding tighter intrapartum glycaemic control and cost-
effectiveness.  
 
 

Newer methods of glycaemic control 
management may alter costs. For 
example, continuous subcutaneous 
insulin infusion which has shown to be as 
safe and effective as standard 
intravenous insulin infusion, and allows 
women to self-manage their insulin. 
Women who are already using this 
approach through their pregnancy don't 
have to swap methods in labour (3). 
Newer monitoring methods may also 
reduce costs such as electronic glucose 
management systems (e.g. 
glucostabiliser) or continuous glucose 
monitoring, a cost from NZ $ 1,000 to 
several thousand dollars.  

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ● Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would differ 
for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and housing) 
are likely to have an impact on the implementation, and therefore the effectiveness, of 
interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups 
or settings? 
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Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (6). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed 
hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 
51%) (7). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%)(6). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (7). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (6). 
Are there important considerations that people implementing the intervention should consider 
in order to ensure that inequities are reduced, if possible, and that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (4), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (8)(9)(10). 
Additionally, a systematic literature review by Graham et al. ((11) provides a summary of 20 
years of data from whānau Māori experiences in the public health and/or hospital system. A key 
barrier included perception of racism or discrimination amongst whānau Māori. For instance, 
perceiving healthcare professionals to be uninterested in their health and wellbeing. Whānau 
Māori had good experiences when engaging with Māori healthcare providers when they 
provided whanaungatanga and were “just so welcoming” (11). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (4). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (5). Most pregnancy, hospital and well 
child care is free for Aotearoa New Zealand citizens and other eligible women, but accessing 
these services may incur costs that are challenging for families with limited resources. In 
addition, there may be a charge if families use some private or specialist services. In the 2014 
Maternity Consumer Survey (5), 71% of women reported that they had paid for at least one 
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pregnancy-related service. Māori, Pacific and younger women were less likely to have paid for 
services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Tighter intrapartum control would require more frequent monitoring which may be less 
acceptable, but we found no studies regarding healthcare providers' or consumers’ views on 
intrapartum glycaemic control protocols. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 

No studies have directly reported on the feasibility of tight intrapartum glycaemic control. In 
Aotearoa New Zealand, the gestational diabetes clinical practice guideline has no 
recommendations for glycaemic control in labour (12).  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 
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UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for 
either the intervention or the 
comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ● ○ ○ 
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Question 4. 

Should delayed cord clamping vs. early cord clamping be used for preventing neonatal hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: delayed cord clamping 

COMPARISON: early cord clamping  

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.tewhatuora.govt.nz/assets/Publications/Diabetes/screening-diagnosis-management-of-gestational-diabetes-in-nz-clinical-practive-guideline-dec14-v2.pdf
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1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment  

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Waiting to clamp and cut the umbilical cord after birth allows time for the transfer of blood from the placenta to the baby. Delayed cord clamping has 
been shown to provide a variety of short- and long-term benefits for the baby. These include increased neonatal haemoglobin concentrations, and in 
preterm babies, decreased incidence of intraventricular haemorrhage, prevention of hypotension, increased Apgar scores and decreased mortality. 
Once the cord is clamped and placental blood supply ceases, the newborn must adjust from dependence on their mother for fuel to initiating 
endogenous glucose production. Failure to adapt to this sudden interruption of glucose supply when the cord is clamped is the most common reason 
for neonatal hypoglycaemia. Placental transfusion through delayed cord clamping provides extra blood and may potentially help protect against 
hypoglycaemia, but there is a paucity of information on this.  

CONFLICT OF 
INTERESTS: 

CC, DH, JA JH, JR and LL are authors of cited paper.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Delayed cord clamping compared to early cord clamping results in (1): 

• Small reduction in neonatal hypoglycaemia (27 fewer per 1,000) [critical] 

• Moderate reduction in neurodevelopmental impairment at 12 to 24 months (35 fewer 
per 1,000) [critical] 

• Little to no effect on neurodevelopmental impairment at 24 to 48 months [critical] 

• Little to no effect on admission to special care nursery or neonatal intensive care nursery 
[critical]  

• Moderate reduction in neonatal mortality (19 fewer per 1,000) [adverse effects, critical] 

• Small increase in fully breastfeeding at hospital discharge [critical]  

• Little to no effect on duration of initial hospital stay [important] 

There is no data for the following outcomes: separation from the mother for treatment of 
hypoglycaemia before discharge home, hypoglycaemic injury on brain imaging, breastmilk 
feeding exclusively from birth to hospital discharge, cost.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative 
effect 
(95% 
CI) 

Anticipated absolute 
effects* (95% CI) 

Risk with 
early cord 
clamping  

Risk 
difference 
with 
delayed 
cord 
clamping 

Hypoglycaemia 
[critical] 

446 
(6 RCTs) 

⨁◯◯◯ 
Very 
lowa,b,c 

RR 0.87 
(0.53 to 
1.30) 

Study population 

207 per 
1,000 

27 fewer 
per 1,000 
(97 fewer 
to 62 
more) 

Neurodevelopmental 
impairment at 12 to 
24 months [critical] 

1448 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,c 

RR 0.86 
(0.71 to 
1.04) 

Study population 

252 per 
1,000 

35 fewer 
per 1,000 
(73 fewer 
to 10 
more) 

Delayed cord clamping compared to early 
cord clamping results in (1) 
Little to no effect on blood glucose 
concentration during hospital stay, receipt of 
treatment for hypoglycaemia during initial 
hospital stay and severity of hypoglycaemia 
(1).  
Half of the studies were conducted in high-
income countries, and the other half were 
conducted in low-income countries.  
Neonatal mortality reduction, with data 
predominantly from high-income countries, is 
observed only for preterm babies, as no 
events have been reported in term babies.  
In subgroup analyses, there was no 
interaction between gestational age (term vs 
preterm babies) and neonatal 
hypoglycaemia, neurodevelopmental 
impairment at 24 to 48 months, fully 
breastfeeding at hospital discharge, 
admission to special care nursery or neonatal 
intensive care nursery and duration of initial 
hospital stay. 
Another systematic review and individual 
participant meta-analysis found that delayed 
cord clamping reduced the number of babies 
<32 weeks' gestation who needed later blood 
transfusion (13 trials; 2,128 babies; RR, 0.59; 
95% CI, 0.47–0.73) (2).  
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Neurodevelopmental 
impairment at 24 to 
48 months [critical] 

673 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,c 

RR 0.97 
(0.76 to 
1.24) 

Study population 

249 per 
1,000 

7 fewer 
per 1,000 
(60 fewer 
to 60 
more) 

Admission to special 
care nursery or 
neonatal intensive 
care nursery [critical] 

3122 
(14 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 1.08 
(0.81 to 
1.45) 

Study population 

69 per 
1,000 

5 more 
per 1,000 
(13 fewer 
to 31 
more) 

Adverse effects- 
neonatal mortality 
[critical] 

3041 
(15 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 0.73 
(0.55 to 
0.98) 

Study population 

72 per 
1,000 

19 fewer 
per 1,000 
(32 fewer 
to 1 
fewer) 

Fully breastfeeding 
at hospital discharge 
[critical] 

1564 
(5 RCTs) 

⨁⨁◯◯ 
Lowa,c 

RR 1.04 
(0.99 to 
1.09) 

Study population 

711 per 
1,000 

28 more 
per 1,000 
(7 fewer 
to 64 
more) 

Separation from the 
mother for 
treatment of 
hypoglycaemia 
before discharge 
home [important] - 
not measured 

- - - - - 

Hypoglycaemic 
injury on brain 
imaging [important] 
- not measured 

- - - - - 



 

146 
 

Breastmilk feeding 
exclusively from 
birth to hospital 
discharge 
[important] - not 
measured 

- - - - - 

Duration of initial 
hospital stay 
[important] 

2082 
(15 RCTs) 

⨁⨁⨁◯ 
Moderatec 

- The mean 
duration of 
initial 
hospital 
stay 
[important] 
was 24.5 
days 

MD 0.19 
days 
lower 
(0.59 
lower to 
0.2 
higher) 

Cost [important] - 
not measured 

- - - - - 

 
a.Downgraded one level of serious risk of bias due to overall moderate quality of this 
outcome. 
b.Downgraded one level of serious indirectness due to variation in the definition of neonatal 
hypoglycaemia. 
c.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ● Small 
 ○ Moderate 

Considerations for Māori  
No additional evidence available  
Considerations for Pacific 

Delayed cord clamping may increase the 
following risks for preterm babies: 
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 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

No additional evidence available  • hypothermia on admission (8 trials, 
1,995 babies, RR 1.28 (1.06–1.56) (2) 

• polycythaemia (haematocrit >65%) (13 
trials, 2,529 babies, RR 2.65 ( 1.61-4.37)) 
(3) 

• jaundice (mean difference in peak 
bilirubin +4.43 (1.15 to 7.71) μmol/L, 15 
trials, 2,358 babies) (4) 

Most studies did not include babies who 
needed immediate resuscitation after birth. 
In cases where babies assigned to delayed 
cord clamping were deemed to require 
immediate resuscitation at birth, they 
frequently did not undergo the intervention, 
and occasionally, their outcomes were not 
included in the analysis. 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 
Certainty of the 

evidence 
(GRADE) 

Hypoglycaemia [critical] CRITICAL ⨁◯◯◯ 
Very lowa,b,c 

Neurodevelopmental impairment at 12 to 24 months [critical] CRITICAL ⨁⨁◯◯ 
Lowa,c 

Neurodevelopmental impairment at 24 to 48 months [critical] CRITICAL ⨁⨁◯◯ 
Lowa,c 

Admission to special care nursery or neonatal intensive care nursery 
[critical] 

CRITICAL ⨁⨁⨁◯ 
Moderatea 
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Adverse effects- neonatal mortality [critical] CRITICAL ⨁⨁⨁◯ 
Moderatea 

Fully breastfeeding at hospital discharge [critical] CRITICAL ⨁⨁◯◯ 
Lowa,c 

Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] - not measured 

IMPORTANT - 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 

Breastmilk feeding exclusively from birth to hospital discharge 
[important] - not measured 

IMPORTANT - 

Duration of initial hospital stay [important] IMPORTANT ⨁⨁⨁◯ 
Moderatec 

Cost [important] - not measured IMPORTANT - 

 
a.Downgraded one level of serious risk of bias due to overall moderate quality of this 
outcome. 
b.Downgraded one level of serious indirectness due to variation in the definition of neonatal 
hypoglycaemia. 
c.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
Considerations for Māori  
No additional evidence available  
Considerations for Pacific  
No additional evidence available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty 
or variability 
 ○ Possibly important 
uncertainty or variability 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 
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 ● Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 
  
 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either 
the intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Delayed cord clamping compared to early cord clamping:  
Low certainty evidence showed  

• Small reduction in neonatal hypoglycaemia [critical] 

• Moderate reduction in neurodevelopmental impairment at 12 to 24 months [critical] 

• Little to no effect on neurodevelopmental impairment at 24 to 48 months [critical] 

• Little to no effect on admission to special care nursery or neonatal intensive care 
nursery [critical]  

• Moderate reduction on neonatal mortality [adverse effects, critical] 

• Small increase in fully breastfeeding at hospital discharge [critical]  

• Little to no effect on duration of initial hospital stay [important] 

Considerations for Māori  
No additional evidence available  
Considerations for Pacific  
No additional evidence available  

Delayed cord clamping compared to early 
cord clamping may increase the following 
for preterm babies: 

• hypothermia on admission  

• polycythaemia (haematocrit >65%)  

• jaundice  
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Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ● Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

The cost of delayed cord clamping itself is generally minimal as it does not involve any 
expensive equipment or procedures. It simply involves waiting a short period of time before 
clamping and cutting the umbilical cord, which can be easily incorporated into standard birth 
practices.  
However, additional training is necessary for handling preterm babies, involving tasks such as 
maintaining appropriate warmth, recognising when delayed cord clamping should be 
reconsidered if the baby requires resuscitation, and securing intravenous access, especially in 
severely polycythemic preterm babies.  
 
 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 
  
 

We did not do a systematic search for evidence about resource requirements.   
 

Cost effectiveness 
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Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either 
the intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 
  
 

The need for any additional staffing time or training may be offset by long-term cost savings 
due to improved health outcomes. 
Delayed cord clamping may lead to potential cost savings due to its potential to reduce the 
risk of neonatal mortality in preterm babies.  

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ● Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions.  
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Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (7). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (8). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (7).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (8). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (7).  
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (5), participants expressed appreciation for the inclusion of 
prayer, karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism 
(9)(10)(11). 
Additionally, a systematic literature review by Graham et al. (12) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst Whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and wellbeing. 
Whānau Māori had good experiences when engaging with Māori healthcare providers when 
they provided whanaungatanga and were “just so welcoming” (5). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (5). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (6). Most pregnancy, 
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hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or specialist 
services. In the 2014 Maternity Consumer Survey (6) 71% of women reported that they had 
paid for at least one pregnancy-related service. Māori, Pacific and younger women were less 
likely to have paid for services. 

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

A recent study conducted in both private and public practice settings in Australia revealed 
that midwives strongly advocate for delayed cord clamping to be recognised as the standard 
procedure (13). Midwives were more likely to discuss cord clamping timing with parents and 
to clamp the cord later than obstetricians (14). 
In another recent study conducted in five tertiary hospitals in Saudi Arabia, a majority of 
midwives and obstetricians believed that delayed cord clamping is advantageous for both 
term and preterm babies, with potential benefits including enhanced long-term neurological 
development (15). 
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 

In a 2009 survey in Aotearoa New Zealand, 86% of midwives (n = 257; 3.5% Māori; 0.8% 
Pacific) reported leaving the umbilical cord unclamped for at least 3 minutes after vaginal 
birth (16) for healthy full-term babies. 
In an observational study conducted in Aotearoa New Zealand, which included term vaginal 
births (n=55, ethnicity not reported), the overall median cord clamping time was 3.5 minutes 
(IQR 2.18 to 5.68 minutes). There was a longer median cord clamping time associated with 
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midwife-facilitated births (4.06 minutes; IQR 2.68–6.65 minutes) compared to obstetrician-
facilitated births (2.13 minutes; IQR 1.48–3.28 minutes) (17). 
Delayed cord clamping is recommended in current international and national guidelines 
(18)(19)(20)(21).  
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

SUMMARY OF JUDGEMENTS 

 
JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 
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EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 5. 

Should skin-to-skin contact vs. no skin-to-skin contact be used for the prevention of neonatal hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: skin-to-skin contact 

COMPARISON: no skin-to-skin contact 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 

https://www.rcm.org.uk/media-releases/2018/november/new-guidance-for-midwifery-care-in-labour/
https://www.rcog.org.uk/guidance/browse-all-guidance/scientific-impact-papers/clamping-of-the-umbilical-cord-and-placental-transfusion-scientific-impact-paper-no-14/
https://edu.cdhb.health.nz/Hospitals-Services/Health-Professionals/maternity-care-guidelines/Documents/GLM0049-Umbilical-Cord-Clamping.pdf
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1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment are recommended to reduce the risk of later developmental problems. 
Skin-to-skin contact between the mother and baby after birth has been demonstrated to promote breastfeeding and parent-infant bonding. 
Kangaroo Mother Care (KMC) specifically refers to extended skin-to-skin contact (at least 8 hours per day) for preterm and low birthweight babies, in 
combination with exclusive breastfeeding support. Skin-to-skin contact has been suggested to play a role in preventing neonatal hypoglycaemia, 
perhaps through encouraging early breastfeeding and/or helping the baby maintain a normal body temperature.  

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Skin-to-skin contact compared to no skin-to-skin contact results in or is associated with (1): 

• Large reduction in neonatal hypoglycaemia (111 fewer per 1,000) [critical] 

• Small reduction in admission to special care nursery or neonatal intensive care nursery (24 
fewer per 1,000) [critical]  

• Large increase in fully breastfeeding at hospital discharge (157 more per 1,000) [critical]  

• Small reduction in the separation from the mother for treatment of hypoglycaemia before 
discharge home (40 fewer per 1,000) [important] 

Skin-to-skin contact compared to no 
skin-to-skin contact results in (1): 

• Large reduction in 
hypothermia (140 fewer per 
1,000) 

• Moderate reduction in 
hyperthermia (81 fewer per 
1,000) 
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• Large increase in exclusive breastmilk feeding from birth to hospital discharge (324 more 
per 1,000) [important] 

• Large reduction in duration of initial hospital stay (2.37 days fewer) [important]  

• No studies reported the following outcomes: neurodevelopmental impairment, 
hypoglycaemic injury on brain imaging, cost 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
no skin-to-
skin 
contact 

Risk difference 
with skin-to-
skin contact 

Hypoglycaemia 
[critical] 

922 
(7 RCTs) 

⨁⨁◯◯ 
Lowa,b,c 

RR 0.32 
(0.13 to 
0.76) 

Study population 

163 per 
1,000 

111 fewer per 
1,000 
(141 fewer to 
39 fewer) 

Neurodevelopmental 
impairment [critical] - 
not measured 

- - - 
 

Admission to special 
care nursery or 
neonatal intensive care 
nursery [critical] 

673 
(4 RCTs) 

⨁◯◯◯ 
Very lowd,e,f 

RR 0.85 
(0.45 to 
1.60) 

Study population 

160 per 
1,000 

24 fewer per 
1,000 
(88 fewer to 96 
more) 

Fully breastfeeding at 
hospital discharge 
[critical] 

1341 
(10 RCTs) 

⨁◯◯◯ 
Very lowd,g,h 

RR 1.24 
(1.01 to 
1.54) 

Study population 

656 per 
1,000 

157 more per 
1,000 
(7 more to 354 
more) 

Separation from the 
mother for treatment 
of hypoglycaemia 
before discharge home 
[important] 

816 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Low 

OR 0.50 
(0.25 to 
1.00) 

Study population 

83 per 
1,000 

40 fewer per 
1,000 

• Large increase exclusive 
breastmilk feeding from 
discharge to 3 months (205 
more per 1,000) and 3 to 6 
months (271 more per 1,000) 

Follow-up of an RCT conducted in 
Colombia (2) found no overall 
differences in mean intelligence scores 
at 20 years between the adults who 
received skin-to-skin contact during 
the neonatal period and those who 
received standard care (139 
participants, mean score 87.5 ± 13.8 vs 
125 participants, 88.4 ± 13.9). 
However, a subgroup of 63 children 
who were identified as neurologically 
vulnerable (determined by neurologic 
examination, no details provided) at 6 
months of age showed higher scores in 
intelligence and attention in adulthood 
if they had received skin-to-skin 
contact during the neonatal period. 
Moreover, young adults who had 
received skin-to-skin contact during 
the neonatal period had larger 
volumes of brain structures associated 
with intelligence, attention, memory, 
and coordination compared to those 
who received standard care (195 
participants).  
 
Harrison 2019 (3) found that neonatal 
skin-to-skin contact could improve 
learning and autonomic development 
in 3-month-old babies with complex 
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(61 fewer to 0 
fewer) 

Hypoglycaemic injury 
on brain imaging 
[important] - not 
measured 

- - - - - 

Exclusive breastmilk 
feeding from birth to 
hospital discharge 
[important] 

1250 
(1 non-
randomised 
study) 

⨁⨁⨁◯ 
Moderated,i 

OR 4.30 
(3.19 to 
5.81) 

Study population 

465 per 
1,000 

324 more per 
1,000 
(270 more to 
370 more) 

Duration of initial 
hospital stay 
[important] 

3437 
(31 RCTs) 

⨁◯◯◯ 
Very lowa,c,g,h 

- 
 

MD 2.37 days 
fewer 
(3.66 fewer to 
1.08 fewer) 

Cost [important] - not 
measured 

- - - - - 

 
a.Downgraded two levels of very serious risk of bias due to overall low study quality. 
b.Downgraded one level for serious indirectness due to the definition of neonatal 
hypoglycaemia varied.  
c.Upgraded one level for large effect. 
d.Downgraded one level for serious risk of bias due to overall moderate to low study quality. 
e.Downgraded one level for inconsistency due to significant heterogeneity.  
f.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
g.Downgraded two levels for very serious inconsistency due to unexplained substantial 
heterogeneity. 
h.Downgraded one level for publication bias due to asymmetry in the funnel plot. 
i.Upgraded two levels for very large effect. 
*Absolute effects were calculated based on the control group risk  
 
Considerations for Māori 
No additional data available 
Considerations for Pacific 

congenital heart disease (20 
participants). They reported increased 
engagement with a learning task 
(reduced parasympathetic activation), 
improved heart rate variability 
regulation during the task and greater 
recovery afterwards (reduced heart 
rate).  
 
Study setting 
Most of these studies (1) were 
conducted in low-, lower-middle- or 
upper-middle-income countries, 
limiting the relevance of findings to 
Aotearoa New Zealand. In high-income 
countries, two studies assessed 
neonatal hypoglycaemia and three 
assessed duration of initial hospital 
stay. In these studies, no difference in 
outcome was seen between the skin-
to-skin and control groups. The one 
study assessing exclusive breastmilk 
feeding from birth to discharge was 
conducted in a high-income country.  
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No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Two studies found no difference in frequency (4)(5) or severity (5) of adverse events (apnoea 
(stopping breathing), desaturation (low blood oxygen) and regurgitation) in the skin-to-skin 
group compared to the control. Skin-to-skin contact has been identified as a potential risk 
factor for sudden unexpected postnatal collapse, which can lead to developmental problems 
in childhood or death (6)(7) However, only two cases were identified from 62,968 apparently 
healthy term babies (0.003%) (6). The authors concluded this rare potential complication does 
not outweigh the many benefits of skin-to-skin contact but highlights the need for monitoring 
babies during skin-to-skin contact.  

Outcomes № of 

participants 

(studies) 

Follow-up 

Certainty of 

the evidence 

(GRADE) 

Relative 

effect 

(95% 

CI) 

Anticipated absolute effects* (95% 

CI) 

Risk with no 

skin-to-skin 

contact 

Risk difference with 

skin-to-skin contact 

Adverse 

effects 
[critical] 

0 

(2 RCTs) 
⨁⨁◯◯ 

Lowa,b 

- Two RCTs (n=151 babies) reported that 

the frequency of adverse events, 
including apnoea, desaturations and 

regurgitations were no different 

between the two groups.  

 
a.Downgraded one level for serious risk of bias due to overall moderate to low study quality. 
b.Downgraded one level for imprecision due to no numbers being reported.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 

Certainty of the 

evidence 

(GRADE) 

Hypoglycaemia [critical] CRITICAL ⨁⨁◯◯ 

Lowa,b,c 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery 

[critical] 

CRITICAL ⨁◯◯◯ 

Very lowd,e,f 

Adverse effects [critical] CRITICAL ⨁⨁◯◯ 

Lowd,g 

Fully breastfeeding at hospital discharge [critical] CRITICAL ⨁◯◯◯ 

Very lowd,h,i 

Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] 

CRITICAL ⨁⨁◯◯ 

Low 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 

Exclusive breastmilk feeding from birth to hospital discharge 

[important] 

IMPORTANT ⨁⨁⨁◯ 

Moderated,j 

Duration of initial hospital stay [important] IMPORTANT ⨁◯◯◯ 

Very lowa,c,h,i 

Cost [important] - not measured IMPORTANT - 

 
a.Downgraded two levels of very serious risk of bias due to overall low study quality. 
b.Downgraded one level for serious indirectness due to the definition of neonatal 
hypoglycaemia varied.  
c.Upgraded one level for large effect. 
d.Downgraded one level for serious risk of bias due to overall moderate to low study quality. 
e.Downgraded one level for inconsistency due to significant heterogeneity.  
f.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
g.Downgraded one level for imprecision due to no numbers being reported.  
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h.Downgraded two levels for very serious inconsistency due to unexplained substantial 
heterogeneity. 
i.Downgraded one level for publication bias due to asymmetry in the funnel plot. 
j.Upgraded two levels for very large effect. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important 
uncertainty or variability 
 ● Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

 
 

Balance of effects 
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Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ● Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Skin-to-skin contact compared to no skin-to-skin contact results in or is associated with  

• Low certainty evidence showed 

• Large reduction in neonatal hypoglycaemia  

• Uncertain effect on admission to special care nursery or neonatal intensive care nursery  

• Large increase in fully breastfeeding at hospital discharge  

• Small reduction in the separation from the mother for treatment of hypoglycaemia before 
discharge home  

• Large increase in exclusive breastmilk feeding from birth to hospital discharge  

• Large reduction in the duration of initial hospital stay  

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Skin-to-skin contact compared to 
other treatment may result in  

• Large reduction in hypothermia  

• Moderate reduction in 
hyperthermia  

• Large increase in exclusive 
breastmilk feeding from discharge 
to 3 months and 3 to 6 months  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ● Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

We did not do a systematic search for evidence about resource requirements. Skin-to-skin 
contact does not require any specific equipment, so the resources required are the training of 
health professionals and the time taken to educate parents and implement skin-to-skin. In the 
UK, the costs of establishing a program implementing skin-to-skin contact came from training 
staff and paying support staff to run the program, rather than any costs directly related to 
skin-to-skin contact (8).  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 



 

164 
 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We are uncertain about the cost of staff time.  
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

Lowson conducted an economic evaluation of a skin-to-skin program implemented in 18 UK 
neonatal units and found that skin-to-skin contact saved at least GBP £7.40 for every £1 
invested due to reduced duration of hospital stay and reduced morbidity (8).  
 
 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ● Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
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There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (12). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (12). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (9), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism 
(13)(14)(15). 
Additionally, a systematic literature review by Graham et al. (16) provides a summary of 20 
years of data from whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and wellbeing. 
Whānau Māori had good experiences when engaging with Māori healthcare providers when 
they provided whanaungatanga and were “just so welcoming” (16) 
Consideration for Pacific 
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Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (9). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (10). Most pregnancy, hospital and 
well child care is free for Aotearoa New Zealand citizens and other eligible women, but 
accessing these services may incur costs that are challenging for families with limited 
resources. In addition, there may be a charge if families use some private or specialist services. 
In the 2014 Maternity Consumer Survey (10), 71% of women reported that they had paid for at 
least one pregnancy-related service. Māori, Pacific and younger women were less likely to 
have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

In the Whāunua Experience study (9), all mothers believed “skin-to-skin” and holding baby to 
the breast was the best way to comfort the child during the testing for neonatal 
hypoglycaemia. Some parents who were not offered the opportunity to support their child 
would have valued having the choice.  
Considerations for Māori 
Whānau Māori valued being offered skin-to-skin contact and then supported to breastfeed 
their pēpi during testing. All of these women believed that skin-to-skin by holding baby to 
their breast was the most effective way to soothe the baby.  
Considerations for Pacific 
Some Pacific mothers express a desire to hold their babies at the breast for early and 
continuous feeding to address concerns about potential hypoglycaemia  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 

Skin-to-skin contact is a routine practice in Aotearoa New Zealand. Kangaroo care is 
encouraged and practised in many hospitals and birthing centres as part of postnatal care. 
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 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 
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ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 6. 

Should thermal care vs. routine care be used for prevention of neonatal hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: thermal care 

COMPARISON: routine care 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 
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BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (baby of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Thermal care is an essential component of newborn care. It is a high-impact intervention that helps ensure the functional integrity of various neonatal 
biological systems. Since thermoregulation requires energy, low or decreasing body temperature may result in lower blood glucose concentrations. 
This means that thermal care may play a role in preventing neonatal hypoglycaemia.  
The intervention aimed at maintaining warmth typically involves a) applying barriers to heat loss on various body parts after birth, such as plastic 
bags, caps, or wraps; b) use external heat sources like skin-to-skin contact or heated/gel/chemical mattresses (1). For skin-to-skin contact, please 
refer to the skin-to-skin EtD.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Preterm/ low birthweight babies 
Plastic bag/ wrap vs routine care (1) 

• Moderate reduction in hypoglycaemia (72 fewer per 1,000) [critical]  

• Large reduction in the duration of initial hospital stay (6.35 days lower) [important] 

Thermal mattress, thermal nest or thermal blanket: vs routine care (1)(2)(3)(4) 

• Little to no effect on hypoglycaemia [critical]  

• Moderate reduction in mortality (14 fewer per 1,000) [adverse effects, critical]  

• Large reduction in the duration of initial hospital stay (5 days lower) [important]  

Term babies 
Delaying bathing by at least 6 hours compared to early bathing (5) 

• Small reduction in hypoglycaemia (30 fewer per 1,000) [critical]  

• Small increase in fully breastfeeding at hospital discharge (44 more per 1,000) [critical]  

No studies reported any other critical or important outcomes.  

Preterm/ low birthweight babies 
Plastic bag/ wrap vs routine care (1) 

• Little to no effect on initial 
blood glucose concentration 

• Large reduction in hypothermia 
on admission to NICU (244 
fewer per 1,000) 

Thermal mattress vs routine care 
(1) 

• May increase core body 
temperature on admission to 
NICU (0.65 °C higher) 

• Large reduction in moderate 
hypothermia (<36°C) on 
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Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with routine care Risk 
difference 
with thermal 
care 

Plastic wrap or bag: 
hypoglycaemia 
(Preterm/LBW) 
[critical] 

389 
(3 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 0.70 
(0.47 to 
1.03) 

Study population 

240 per 1,000 72 fewer per 
1,000 
(127 fewer to 
7 more) 

Plastic wrap or bag: 
duration of initial 
hospital stay 
(Preterm/LBW) 
[important] 

126 
(2 RCTs) 

⨁⨁◯◯ 
Lowb 

- The mean plastic wrap 
or bag: duration of 
initial hospital stay 
(Preterm/LBW) 
[important] ranged 
from 46.6 days 

MD 6.35 days 
lower 
(17.37 lower 
to 4.56 
higher) 

Thermal mattress: 
hypoglycaemia 
(Preterm/LBW) 
[critical] 

102 
(1 RCT) 

⨁◯◯◯ 
Very lowb,c 

RR 1.02 
(0.47 to 
2.18) 

Study population 

204 per 1,000 4 more per 
1,000 
(108 fewer to 
241 more) 

Thermal mattress: 
mortality 
(Preterm/LBW) 
[critical] 

102 
(1 RCT) 

⨁◯◯◯ 
Very lowb,c 

RR 0.31 
(0.01 to 
7.40) 

Study population 

20 per 1,000 14 fewer per 
1,000 
(20 fewer to 
131 more) 

Thermal mattress: 
duration of initial 
hospital stay 
(Preterm/LBW) 
[important] 

102 
(1 RCT) 

⨁◯◯◯ 
Very lowb 

- The mean thermal 
mattress: duration of 
initial hospital stay 
(Preterm/LBW) 
[important] was 54 
days 

MD 5 days 
lower 
(17.27 lower 
to 7.27 
higher) 

Thermal mattress, 
thermal nest or 
thermal blanket: 

301 
(2 RCTs) 

⨁⨁◯◯ 
Lowc,d 

RR 1.01 
(0.60 to 
1.71) 

Study population 

329 per 1,000 3 more per 
1,000 

admission to NICU (413 fewer 
per 1,000)  

A network meta-analysis (6) 
showed plastic bag and wrap were 
equally effective at maintaining 
body temperature. The plastic bag 
or wrap with thermal mattress was 
the most beneficial intervention for 
body temperature compared to 
routine care. 
Term babies  
Delaying bathing by at least 24 
hours compared to early bathing 
(5) 

• Moderate reduction in 
hypothermia (61 fewer per 
1,000) 

A study found no difference 
between cotton swaddling, 
aluminium coated fabric and a 
combination of the two in 
preventing hypothermia and 
hypoglycaemia when transferring 
the baby from the delivery room to 
the nursery (7). 
 
A systematic review found that 
maternal warming during 
caesarean section with warmed air 
or fluid compared to no warmed air 
or fluid is likely to result in little to 
no effect on neonatal body 
temperature (8). 
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hypoglycaemia 
(Preterm/LBW) 
[critical] 

(132 fewer to 
233 more) 

Early vs delayed 
bathing (6 hours): 
hypoglycaemia (Term) 
[critical] 

2775 
(3 non-
randomised 
studies) 

⨁◯◯◯ 
Very lowe 

OR 0.39 
(0.23 to 
0.66) 

Study population 

49 per 1,000 30 fewer per 
1,000 
(38 fewer to 
16 fewer) 

Early vs delayed 
bathing (6 hours): 
fully breastfeeding at 
hospital discharge 
(Term) [critical] 

6768 
(6 non-
randomised 
studies) 

⨁◯◯◯ 
Very lowe 

OR 1.20 
(1.08 to 
1.34) 

Study population 

584 per 1,000 44 more per 
1,000 
(19 more to 
69 more) 

 
a.Downgraded one level for serious indirectness due to large variations in the types of 
intervention. 
b.Downgraded two levels for very serious imprecision due to wide confidence interval and 
small sample size. 
c.Downgraded one level for serious risk of bias due to overall moderate to low quality of the 
included study (studies). 
d.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
e.Downgraded two levels for very serious risk of bias due to overall low quality of the included 
study (studies). 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 
 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Preterm/ low birthweight babies 
Plastic bag/ wrap compared to routine care (1) 

• Small increase in hyperthermia on admission to NICU (34 more per 1,000) [adverse 
effects, critical]  

Thermal mattress, thermal nest or thermal blanket vs routine care vs routine care (1)(2)(3)(4) 

• Uncertain effect on hyperthermia (no events occurred in most groups) [adverse effects, 
critical]  

• No skin reactions with thermal mattress or thermal blanket [adverse effects, critical]  

Term babies 
No studies reported any other critical or important outcomes.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
routine 
care 

Risk difference 
with thermal 
care 

Plastic wrap or bag: 
hyperthermia on admission 
to NICU (Preterm/LBW) 
[critical] 

1523 
(12 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 3.91 
(2.05 to 
7.44) 

Study population 

12 per 
1,000 

34 more per 
1,000 
(12 more to 75 
more) 

Thermal mattress: 
hyperthermia 
(Preterm/LBW) [critical] 

126 
(2 RCTs) 

⨁◯◯◯ 
Very lowb,c 

RR 4.63 
(0.23 to 
94.10) 

Study population 

0 per 1,000 0 fewer per 
1,000 
(0 fewer to 0 
fewer) 

 
a.Downgraded one level for imprecision due to small event rate. 
b.Downgraded one level for serious risk of bias due to overall moderate to low quality of the 
included study (studies). 
c.Downgraded two levels for very serious imprecision due to wide confidence interval and 
small sample size. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
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No additional data available 
Considerations for Pacific 
No additional data available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 

Certainty of the 

evidence 

(GRADE) 

Plastic wrap or bag: hypoglycaemia (Preterm/LBW) [critical] CRITICAL ⨁⨁⨁◯ 

Moderatea 

Plastic wrap or bag: duration of initial hospital stay (Preterm/LBW) 

[important] 

IMPORTANT ⨁⨁◯◯ 

Lowb 

Plastic wrap or bag: hyperthermia on admission to NICU 

(Preterm/LBW) [critical] 

CRITICAL ⨁⨁⨁◯ 

Moderatec 

Thermal mattress: hypoglycaemia (Preterm/LBW) [critical] CRITICAL ⨁◯◯◯ 

Very lowb,d 

Thermal mattress: hyperthermia (Preterm/LBW) [critical] NOT 

IMPORTANT 
⨁◯◯◯ 

Very lowb,d 

Thermal mattress: mortality (Preterm/LBW) [critical] CRITICAL ⨁◯◯◯ 

Very lowb,d 

Thermal mattress: duration of initial hospital stay (Preterm/LBW) 

[important] 

IMPORTANT ⨁◯◯◯ 

Very lowb 

Thermal mattress, thermal nest or thermal blanket: hypoglycaemia 

(Preterm/LBW) [critical] 

CRITICAL ⨁⨁◯◯ 

Lowd,e 

Early vs delayed bathing (6 hours): hypoglycaemia (Term) [critical] CRITICAL ⨁◯◯◯ 

Very lowf 

Early vs delayed bathing (6 hours): fully breastfeeding at hospital 

discharge (Term) [critical] 

CRITICAL ⨁◯◯◯ 

Very lowf 

 
 



 

175 
 

a.Downgraded one level for serious indirectness due to large variations in the types of 
intervention. 
b.Downgraded two levels for very serious imprecision due to wide confidence interval and 
small sample size. 
c.Downgraded one level for imprecision due to small event rate. 
d.Downgraded one level for serious risk of bias due to overall moderate to low quality of the 
included study (studies). 
e.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
f.Downgraded two levels for very serious risk of bias due to overall low quality of the included 
study (studies). 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important uncertainty 
or variability 
 ● Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 
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• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ● Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Very low certainty evidence showed  
Preterm/ low birthweight babies 
Plastic bag/ wrap compared to routine care  

• Moderate reduction in hypoglycaemia [critical]  

• Large reduction in the duration of initial hospital stay [important] 

• Small increase in hyperthermia on admission to NICU [adverse effects, critical]  

• Little to no effect on initial blood glucose concentration 

• Large reduction in hypothermia on admission to NICU  

Thermal mattress thermal nest or thermal blanket compared to routine care  

• Little to no effect on hypoglycaemia [critical]  

• Uncertain effect on duration of initial hospital stay [important]  

• Uncertain effect on hyperthermia [adverse effects, critical]  

• Uncertain effect on mortality [adverse effects, critical]  

• No skin reactions with thermal mattress or thermal blanket [adverse effects, critical]  

• May increase core body temperature on admission to NICU  

• Large reduction in moderate hypothermia on admission to NICU  

Term babies 
Delaying bathing by at least 6 hours compared to early bathing is associated with  

• Uncertain effect on hypoglycaemia [critical]  

• Uncertain effect on fully breastfeeding at hospital discharge [critical] 

Delaying bathing by at least 24 hours compared to early bathing is associated with  
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• Moderate reduction in hypothermia 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

The plastic Neo-wraps used in Aotearoa New Zealand cost NZ$36 for a box of ten. 
The TransWarmer gel thermal mattress used in Aotearoa New Zealand costs NZ$100 each.  
 
 
 
 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We are reasonably certain about the cost of the Neo-wraps and TransWarmer mattress as 
they are being used in Aotearoa New Zealand.  
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Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ● Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

No information was found on the cost-effectiveness of the interventions.   
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ● Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing ) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11). However, in the Sugar Babies study of 514 babies 
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at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (12). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (12). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (11).  
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (9), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism 
(13)(14)(15). 
Additionally, a systematic literature review by Graham et al. (16) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and wellbeing. 
Whānau Māori had good experiences when engaging with Māori healthcare providers when 
they provided whanaungatanga and were “just so welcoming” (16). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (9). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (10). Most pregnancy, hospital and 
well child care is free for Aotearoa New Zealand citizens and other eligible women, but 
accessing these services may incur costs that are challenging for families with limited 
resources. In addition, there may be a charge if families use some private or specialist services. 
In the 2014 Maternity Consumer Survey (10), 71% of women reported that they had paid for at 



 

180 
 

least one pregnancy-related service. Māori, Pacific and younger women were less likely to 
have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Two studies, conducted in Mexico and Canada, found that the use of plastic wrap was 
acceptable to neonatal staff (17)(18). Three studies reported that plastic wrap did not 
interfere with resuscitation (19)(20)(17), whilst two found that resuscitation affected the 
placement of the wrap (21)(22). Measuring oxygen saturation and body temperature was 
more challenging for babies in the plastic wrap.  
Little evidence was available on other interventions, but delayed bathing was suggested to be 
unacceptable to women in rural Uganda, due to the baby's perceived 'dirtiness' or 
'vulnerability' (23). 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

The Neo-Wrap and TransWarmer mattress are currently used in Aotearoa New Zealand.  
The use of plastic wraps is feasible in Aotearoa New Zealand as they are already 
recommended in the Starship Guidelines for use in babies <32 weeks gestation for preventing 
hypothermia (24).  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 
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○ ○ ○ ● ○ 
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Question 7. 

Should early feeding vs. delayed feeding be used for the prevention of neonatal hypoglycaemia? 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://starship.org.nz/guidelines/hypothermia-prevention-in-infants-less-than-32-weeks-gestation/


 

183 
 

POPULATION: Newborn babies at risk of neonatal hypoglycaemia  

INTERVENTION: early feeding 

COMPARISON: delayed feeding 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
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Poor feeding may be a risk factor for neonatal hypoglycaemia, and early feeding has been widely recommended to prevent hypoglycaemia. For 
example, clinical practice guidelines from Queensland Health (1), the British Association of Perinatal Medicine (2) and WHO (3)recommend that 
breastfeeding be 2023) recommend that breastfeeding be initiated within an hour of birth for the prevention of hypoglycaemia. However, the 
evidence supporting an association between early feeding and blood glucose concentrations or hypoglycaemia is limited, and the results are mixed 
(4).  

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Early feeding compared to delayed feeding may be associated with (4): 

• Large reduction in the incidence of neonatal hypoglycaemia (cohort studies: 278 fewer per 
1,000; cross-sectional 137 fewer per 1,000) [critical] 

• Neonatal mortality (RCT: little to no effect; cohort study: small reduction (5 fewer per 1,000); 
cross-sectional study: moderate reduction (11 fewer per 1,000)) [adverse effect, critical]  

• Little to no effect on postpartum haemorrhage [adverse effect, critical] 

• Large increase in fully breastfeeding at hospital discharge (Cohort study, 442 more per 1,000) 
[critical] 

• Little to no effect on duration of initial hospital stay [important] 

No studies reported the following outcomes: neurodevelopmental impairment [critical], admission 
to special care nursery or neonatal intensive care nursery [critical], separation from the mother for 
treatment of hypoglycaemia before discharge home [important], hypoglycemic injury on brain 
imaging [important], cost [important]. 

Early feeding compared to delayed 
feeding may be associated with little 
to no difference in mean blood 
glucose concentration 1-3 hours 
after birth (4). 
 
In the systematic review (4) of 
studies reporting neonatal 
hypoglycaemia, 5/6 were conducted 
in India. Neonatal hypoglycaemia 
was defined as <2.5mmol/L or 
<2.2mmol/L. Early feeding was 
defined as within 1 hour of birth in 
two studies, within 2 hours in two 
studies, and undefined in two 
studies. Babies were breastfed in 
two studies and mode of feeding 
was undefined in four studies. 
Babies were preterm in one study, 
late preterm or term in two studies, 
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Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
delayed 
feeding 

Risk difference 
with early 
feeding 

Hypoglycaemia 
(cohort studies) 
[critical] 

744 
(4 non-
randomised 
studies) 

⨁⨁◯◯ 
Lowa,b,c 

OR 0.19 
(0.10 to 
0.35) 

Study population 

385 per 1,000 278 fewer per 
1,000 
(326 fewer to 
205 fewer) 

Hypoglycaemia (cross-
sectional study) 
[critical] 

196 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowd 

OR 0.48 
(0.24 to 
0.96) 

Study population 

323 per 1,000 137 fewer per 
1,000 
(220 fewer to 9 
fewer) 

Neurodevelopmental 
impairment [critical] - 
not measured 

- - - - - 

Admission to special 
care nursery or 
neonatal intensive 
care nursery [critical] - 
not measured 

- - - - - 

Adverse effects - 
neonatal mortality 
(RCT) [critical] 

4271 
(1 RCT) 

⨁◯◯◯ 
Very lowb 

RR 1.01 
(0.14 to 
7.14) 

Study population 

1 per 1,000 0 fewer per 
1,000 
(1 fewer to 6 
more) 

Adverse effects - 
neonatal mortality 
(cohort studies) 
[critical] 

132265 
(3 non-
randomised 
studies) 

⨁⨁◯◯ 
Low 

OR 0.51 
(0.37 to 
0.72) 

Study population 

11 per 1,000 5 fewer per 
1,000 
(7 fewer to 3 
fewer) 

Study population 

term in one study and gestational 
age was not specified in two studies.  
All studies reporting adverse events 
were conducted in low- or lower-
middle-income countries. Babies 
were breastfed in six of these 
studies, and the mode of feeding 
was undefined in one study. Babies 
were preterm in one study, and 
gestational age was unspecified in 
six studies.  
 
Of the studies reporting on mean 
blood glucose concentration 1-3 
hours after birth, 3/4 were 
conducted in a high-income country. 
Babies were late preterm or term in 
three studies, and gestational age 
was not defined in one study.  
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Adverse effects - 
neonatal mortality 
(cross-sectional study) 
[critical] 

3182 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Low 

OR 0.54 
(0.32 to 
0.92) 

25 per 1,000 11 fewer per 
1,000 
(17 fewer to 2 
fewer) 

Adverse effects - 
postpartum 
haemorrhage (RCT) 
[critical] 

4271 
(1 RCT) 

⨁⨁◯◯ 
Lowb 

RR 0.94 
(0.77 to 
1.16) 

Study population 

83 per 1,000 5 fewer per 
1,000 
(19 fewer to 13 
more) 

Fully breastfeeding at 
hospital discharge 
(cohort) [critical] 

99632 
(1 non-
randomised 
study) 

⨁⨁⨁⨁ 
Higha 

OR 7.76 
(7.54 to 
7.99) 

Study population 

390 per 1,000 442 more per 
1,000 
(438 more to 
446 more) 

Separation from the 
mother for treatment 
of hypoglycaemia 
before discharge 
home [important] - 
not measured 

- - - - - 

Hypoglycaemic injury 
on brain imaging 
[important] - not 
measured 

- - - - - 

Breastmilk feeding 
exclusively from birth 
to hospital discharge 
[important] - not 
measured 

- - - - - 

Duration of initial 
hospital stay (cohort) 
[important] 

1673 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very low 

- The mean 
duration of 
initial hospital 
stay (cohort) 
[important] 
was 2.3 days 

MD 0.2 days 
fewer 
(0.31 fewer to 
0.09 fewer) 
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Cost [important] - not 
measured 

- - - - - 

 
a.Upgraded two levels due to very large effect. 
b.Downgraded one level for serious risk of bias due to overall moderate to low quality of included 
studies (study). 
c.Downgraded one level for serious indirectness due to variations in feeding timings across studies. 
d.Downgraded two levels for very serious riks of bias due to the overall low quality of included 
studies (study). 
*Absolute effects were calculated based on the control group risk  
  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 

No studies reported adverse events associated with early feeding (4). 
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

 
 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 

Certainty of the 

evidence 

(GRADE) 

Hypoglycaemia (cohort studies) [critical] CRITICAL ⨁⨁◯◯ 

Lowa,b,c 

Hypoglycaemia (cross-sectional study) [critical] CRITICAL ⨁◯◯◯ 

Very lowd 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery [critical] - 

not measured 

CRITICAL - 

Adverse effects - neonatal mortality (RCT) [critical] CRITICAL ⨁◯◯◯ 

Very lowb 

Adverse effects - neonatal mortality (cohort studies) [critical] CRITICAL ⨁⨁◯◯ 

Low 

Adverse effects - neonatal mortality (cross-sectional study) [critical] CRITICAL ⨁⨁◯◯ 

Low 

Adverse effects - postpartum haemorrhage (RCT) [critical] CRITICAL ⨁⨁◯◯ 

Lowb 

Fully breastfeeding at hospital discharge (cohort) [critical] CRITICAL ⨁⨁⨁⨁ 

Higha 

Separation from the mother for treatment of hypoglycaemia before discharge 

home [important] - not measured 

 
- 

Hypoglycaemic injury on brain imaging [important] - not measured 
 

- 

Breastmilk feeding exclusively from birth to hospital discharge [important] - 

not measured 

 
- 

Duration of initial hospital stay (cohort) [important] IMPORTANT ⨁◯◯◯ 

Very low 

Cost [important] - not measured 
 

- 

 
 
a.Upgraded two levels due to very large effect. 
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b.Downgraded one level for serious risk of bias due to overall moderate to low quality of included 
studies (study). 
c.Downgraded one level for serious indirectness due to variations in feeding timings across studies. 
d. Downgraded two levels for very serious riks of bias due to the overall low quality of included 
studies (study). 
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important 
uncertainty or variability 
 ● Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

 
 

Balance of effects 
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Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Early feeding compared to delayed feeding:  
Low certainty evidence showed associations of  

• Large reduction in the hypoglycaemia [critical] 

• Small reduction in neonatal mortality [adverse effect, critical] 

• Little to no effect on postpartum haemorrhage [adverse effect, critical] 

• Large increase in fully breastfeeding at hospital discharge [critical] 

• Uncertain effect on duration of initial hospital stay [important] 

Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Little to no effect on mean blood 
glucose concentration 1-3 hours 
after birth.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ● Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

Early feeding is unlikely to require additional resources. However, the location and timing of the 
resources required may change.  
The typical price range for 900g of formula in the community setting is approximately NZ$17 to $50. 
Pasteurised donor human milk costs NZ$33 cents per mL. 

 
 

Certainty of evidence of required resources 
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What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 
 

We did not do a systematic search for evidence about resource requirements.   
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

We found no studies reporting the cost-effectiveness of early feeding (within an hour of birth) 
compared to delayed feeding (more than an hour after birth).  

Early breastmilk feeding is 
associated with higher rates of 
exclusive breastmilk feeding later in 
infancy (5). In the United States, 
failure to comply with 
recommendations to exclusively 
breastfeed through to six months is 
estimated to cost US $13 billion 
annually (from medical care and 
indirect costs) and result in 911 
preventable deaths per year (6).  

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
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 ○ Probably no impact 
 ● Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

There is little published literature and therefore it is unclear if there are any groups or settings that 
might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would differ for 
disadvantaged groups or settings. However, within Aotearoa New Zealand, social determinants of 
health (e.g., colonisation, racism, income, education, employment and housing) are likely to have an 
impact on the implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups or 
settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed 
hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) 
(10). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, 
the number of Pacific babies was very small, but the proportion who developed hypoglycaemia was 
similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (10). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). 
Are there important considerations that people implementing the intervention should consider in 
order to ensure that inequities are reduced, if possible, and that they are not increased?  
Consideration for Māori  
In 6,685 singletons enrolled in the Growing Up in New Zealand cohort (11), breastfeeding initiation 
occurred for 97%. Compared to children of European mothers, children whose mothers were of 
Māori ethnicity were less likely to initiate breastfeeding.  
In the Whānau Experience study (7), participants expressed appreciation for the inclusion of karakia 
and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which requires 
intentional action on addressing racism within these three levels of racism (12, 13, 14). 
Additionally, a systematic literature review by Graham et al. (15) provides a summary of 20 years of 
data from Whānau Māori experiences in the public health and/or hospital system. A key barrier 
included perception of racism or discrimination amongst whānau Māori. For instance, perceiving 
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healthcare professionals to be uninterested in their health and wellbeing. Whānau Māori had good 
experiences when engaging with Māori healthcare providers when they provided whanaungatanga 
and were “just so welcoming” (15). 
Consideration for Pacific 
In 6,685 singletons enrolled in the Growing Up in New Zealand cohort, breastfeeding initiation 
occurred for 97%. Compared to children of European mothers, children whose mothers were of 
Pacific ethnicity were less likely to initiate breastfeeding (11).  
Some Pacific women interviewed in the Whānau Experience study reported difficulties with accessing 
the hospital due to cost, transportation and limited availability with work (7). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (8). Most pregnancy, hospital and well child 
care is free for Aotearoa New Zealand citizens and other eligible women, but accessing these services 
may incur costs that are challenging for families with limited resources. In addition, there may be a 
charge if families use some private or specialist services. In the 2014 Maternity Consumer Survey (8), 
71% of women reported that they had paid for at least one pregnancy-related service. Māori, Pacific 
and younger women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

Cultural practices may delay feeding when understanding of early feeding benefits is lacking (16). 
One study highlights the need for a 'culturally aware and sensitive approach' to encouraging early 
milk feeding initiation due to cultural practices, such as those among Muslim women, that take 
precedence immediately after birth (17). 
In the Whānau Experiences study (7) of whānau/families with diverse cultural backgrounds including 
Māori, Pacific, and Asian ethnicities (studied because these groups have a higher likelihood of having 
a baby born at risk of neonatal hypoglycaemia), mothers reported a strong preference for 
breastfeeding.  
Considerations for Māori  
Whānau Māori value being offered and then supported to breastfeed their pēpi during testing. 
Considerations for Pacific 
One Pacific woman suggested that holding her baby at her breast for early and continuous feeding 
reduced hypoglycaemia risk. 
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Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

The Starship Child Health guideline for management of hypoglycaemia in the neonate advises 
breastfeeding is initiated within 1 hour of birth, prior to the first blood glucose concentration 
measurement (18). A 2014 study of compliance with clinical guidelines suggested only 9/22 neonatal 
units in Australia and Aotearoa New Zealand complied with the clinical guideline recommendation to 
feed babies within an hour of birth (19). Another study found feeding within an hour of birth was 
less likely among mothers giving birth for the first time, and those delivering by emergency or 
elective caesarean (20).  
Considerations for Māori  
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 

 
JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 
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RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 8. 

Should expressed breastmilk vs. other or no intervention be used for preventing or treating neonatal hypoglycaemia?  

POPULATION: Babies at risk or with neonatal hypoglycaemia 

INTERVENTION: expressed breastmilk 

COMPARISON: other or no intervention 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 

https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
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5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (baby of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
While expressed breast milk provides optimal feeds for the baby, the effectiveness in preventing and treating neonatal hypoglycaemia is uncertain. 

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ● Varies 
 ○ Don't know 
  
 

Expressed breastmilk (mother's or donor's) compared to other or no intervention (1) 

• Uncertain effect on preventing or treating neonatal hypoglycaemia [critical] 

• Large reduction in duration of initial hospital stay (RCT: 9.33 days lower; non-randomised 
study of intervention: 2 days lower) [important] 

• No studies reported any other critical or important outcomes 

Rees et al (2) reported that among 
hypoglycaemic breastfed babies, 
there was a significant increase in 
blood glucose concentrations of 0.5 
mmol/L when breastfeeding was 
supplemented with donor human 
milk and 0.4 mmol/L when 
supplemented with formula. In 
contrast, Harris et al (3) reported a 
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Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
other or no 
intervention 

Risk 
difference 
with 
expressed 
breast milk 

Neonatal hypoglycaemia  20 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

- One study reported no 
hypoglycaemic episodes in 
both groups (n=20). 

Neurodevelopmental 
impairment - not 
measured 

- - - - - 

Admission to special 
care nursery or neonatal 
intensive care nursery - 
not measured 

- - - - - 

Fully breastfeeding at 
hospital discharge - not 
measured 

- - - - - 

Separation from the 
mother for treatment of 
hypoglycaemia before 
discharge home - not 
measured 

- - - - - 

Hypoglycaemic injury on 
brain imaging - not 
measured 

- - - - - 

Breastmilk feeding 
exclusively from birth to 
hospital discharge - not 
measured 

- - - - - 

Duration of initial 
hospital stay - RCT 

53 
(1 RCT) 

⨁◯◯◯ 
Very lowa,c 

- The mean 
duration of 
initial hospital 

MD 9.33 days 
lower 
(32.07 lower 

significant additional increase in 
blood glucose concentration with 
formula feeds (+0.21 mmol/L, 95% 
CI 0.04 to 0.37) but no additional 
change in the blood glucose 
concentration of hypoglycaemic 
babies fed mother’s expressed 
breastmilk (-0.1 mmol/L, 95% CI -
0.21 to 0.05) in the first 48 hours 
after birth. 
 
Offering expressed breastmilk to 
newborns in the NICU provides 
mothers with an emotional and 
psychological connection to their 
babies (4). 
  
Early attainment of full enteral 
feeds with expressed breastmilk 
(mother's or donor's) is associated 
with a lower risk of septicaemia 
among preterm, extremely low 
birth weight babies (5).  
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stay - RCT was 
89.33 days 

to 13.4 
higher) 

Duration of initial 
hospital stay- non-
randomised study of 
intervention 

143 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa,c 

- The mean 
duration of 
initial hospital 
stay- non-
randomised 
study of 
intervention 
was 45.3 days 

MD 2 days 
lower 
(12.39 lower 
to 8.39 
higher) 

Cost - not measured - - - - - 

 
a.Downgraded one level of risk of bias due to overall unclear risk of bias. 
b.Downgraded three levels of extreme serious imprecision due to the small sample size and 
no event occurring in each group.  
c.Downgraded one level of serious imprecision due to wide confidence interval. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

No data on the outcome of interest.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Mother's milk can become 
contaminated if not handled 
properly during expression, 
collection, transport, and storage, 
potentially leading to neonatal 
infections (6). Several outbreaks 
and case reports of neonatal 
infections have been previously 
linked to contaminated human milk 
containing Staphylococcus aureus, 
Escherichia coli, Serratia spp., 
Pseudomonas spp., Salmonella 
spp., Cytomegalovirus, and 
Acinetobacter baumannii 
pathogens, making safety and 
infection control an important issue 
in the NICU (7)(8). Screening 
breastmilk donors can mitigate the 
risk of infection.  
Infant formula can also become 
contaminated during handling 
(9)(10)(11) and has been associated 
with cases of foodborne illness in 
babies, including bacterial 
infections such as Salmonella, 
Cronobacter sakazakii (formerly 
Enterobacter sakazakii), and E. coli 
(12)(13)(14). 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

  

Outcomes Importance 
Certainty of the 

evidence 
(GRADE) 

Neonatal hypoglycaemia  CRITICAL ⨁◯◯◯ 
Very lowa,b 

Neurodevelopmental impairment - not 
measured 

CRITICAL - 

Admission to special care nursery or 
neonatal intensive care nursery - not 

measured 

CRITICAL - 

Adverse effects - not measured CRITICAL - 

Fully breastfeeding at hospital discharge 
- not measured 

CRITICAL - 

Separation from the mother for 
treatment of hypoglycaemia before 

discharge home - not measured 

IMPORTANT - 

Hypoglycaemic injury on brain imaging - 
not measured 

IMPORTANT - 

Breastmilk feeding exclusively from birth 
to hospital discharge - not measured 

IMPORTANT - 

Duration of initial hospital stay - RCT IMPORTANT ⨁◯◯◯ 
Very lowa,c 

Duration of initial hospital stay- non-
randomised study of intervention 

IMPORTANT ⨁◯◯◯ 
Very lowa,c 

Cost - not measured IMPORTANT - 

 
a.Downgraded one level of risk of bias due to overall unclear risk of bias. 
b.Downgraded three levels of extreme serious imprecision due to the small sample size and 
no event occurring in each group.  
c.Downgraded one level of serious imprecision due to wide confidence interval. 
Considerations for Māori 
No additional data available 
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Considerations for Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Important uncertainty or 
variability 
 ○ Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

 
 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ● Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Expressed breastmilk (mother's or donor's) compared to other or no intervention  

• Very low certainty evidence showed 

• Uncertainty effect on neonatal hypoglycaemia  

• Uncertainty effect on the duration of hospital stay 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Conflicting evidence on the effect 
on blood glucose concentrations.  
Expressed breastmilk may improve 
the emotional and psychological 
connection mothers have with their 
babies.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

The resources required to collect and store expressed breastmilk are variable. 
The typical price range for 900g of formula in the community setting is approximately NZ $20 
to $50. 
Pasteurised donor human milk costs NZ$33 per mL. 
However, the cost associated with collecting, storing, and feeding the baby with the mother's 
expressed breastmilk remains uncertain. The required resources can differ significantly based 
on various factors, including the method of expression (such as hand, manual, or electric 
pumps purchased by mothers or provided by the hospital), the presence or absence of proper 
expressed breastmilk storage facilities, equipment cleaning and re-use practices, as well as 
pasteurisation.  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 



 

204 
 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

A formal assessment of the certainty of evidence of the cost of expressed breastmilk was not 
undertaken.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

A systematic review comprising seven studies conducted in upper-middle-income countries, 
all of which focused on NICU settings and very low birth weight babies, suggests that all of 
these studies indicate that donor human milk interventions are cost-effective or cost-saving 
(15). However, none of the included studies assessed neonatal hypoglycaemia outcomes. 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ● Varies 
 ○ Don't know 
  
 

We found no evidence to ascertain the impact of expressed breastmilk or donor human milk 
on health equity.  
Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
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housing) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (17). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (18). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (17).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (18). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (17).  
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (19), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism 
(20)(21)(22). 
Additionally, a systematic literature review by Graham et al. (Graham et al., 2020) provides a 
summary of 20 years of data from Whānau Māori experiences in the public health and/or 
hospital system. A key barrier included perception of racism or discrimination amongst 
whānau Māori. For instance, perceiving healthcare professionals to be uninterested in their 
health and wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so welcoming” 
(23). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (19). 
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Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (16)). Most pregnancy, hospital and 
well child care is free for Aotearoa New Zealand citizens and other eligible women, but 
accessing these services may incur costs that are challenging for families with limited 
resources. In addition, there may be a charge if families use some private or specialist services. 
In the 2014 Maternity Consumer Survey (16), 71% of women reported that they had paid for at 
least one pregnancy-related service. Māori, Pacific and younger women were less likely to 
have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

A survey conducted in Aotearoa New Zealand explored mothers' and health professionals' 
views and experiences about donor human milk (24). Most mothers (n=496, ethnicity not 
reported) donated (51.5%) or sought donor human milk (25.6%) for their babies and arranged 
donor human milk exchanges between individuals (51.9%). The health profession survey 
(n=283) reported that almost all respondents supported donor human milk use in hospitals 
(98.6%). The views of Māori participants were not reported separately. 
  
There is considerable variability in the maternal acceptability of giving expressed breastmilk to 
their babies. A study conducted in Eastern Africa (25) with 1,085 participants found that only 
11% of respondents were willing to donate breastmilk, and 15% supported feeding their 
babies with expressed breastmilk. The primary reason for the low acceptance rate of 
breastmilk donation is the lack of information and misconceptions about the safety of 
breastmilk. In contrast, the majority (86%) of participants in a study conducted in the United 
States of America reported their willingness to donate breastmilk, and 77.4% of them agreed 
human milk banks are a viable alternative to feed babies when there is a shortage of formula 
feeds (26).  
 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

A qualitative study conducted in 
Australia, which involved 
participants selected from the 
admission register of the Neonatal 
Intensive Care Unit, found that 
mothers highly valued being taught 
how to express breastmilk. This skill 
enabled them to provide milk for 
their sick babies, influencing their 
feeding practices (4).  
In the Whāunua Experience Study 
(19), breastfeeding was highly 
valued by mothers, and the 
majority had a strong preference 
for breastfeeding as a treatment 
for neonatal hypoglycaemia 
compared to formula. 
Considerations for Māori 
Whānau Māori valued having 
supports in place to facilitate 
breastfeeding (19). 
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Considerations for Pacific 
All Pacific mothers interviewed 
wanted to breastfeed their babies. 
Most (80%) had a strong 
preference to exclusively 
breastfeed and not use formula as 
a form of treatment. Only 2 
participants (20%) accepted 
formula as a form of treatment 
(19). 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

Establishing a human milk bank makes an adequate human milk supply more feasible. A study 
evaluating the milk bank established at Christchurch described the project as successful owing 
to the multidisciplinary team led by a neonatal nurse and the robust approach in its 
establishment, including detailed planning, audits, consultation processes, detailed mappings, 
literature reviews, and assessing its economic implications (27). However, it only prioritised 
pasteurised donated milk for preterm and unwell/sick babies admitted to the NICU (Waitaha 
Canterbury, Te Whatu Ora, Health New Zealand). Consequently, it is not currently an option 
for late preterm and term babies, who are most commonly considered for feeding as a 
treatment or preventative measure for hypoglycaemia. In the survey conducted in Aotearoa 
New Zealand, health professionals (n=232) felt human milk donation could be improved with 
better advocacy, access, affordability, and guideline development (24).  
Many guidelines on newborn care worldwide recommend giving newborn babies (both term 
and preterm babies) expressed breastmilk (mother's or donor's) to prevent or treat neonatal 
hypoglycaemia and for routine feeding of preterm babies admitted into neonatal intensive 
care or special care baby units (28)(29).  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

There are currently six human milk 
banks in Aotearoa New Zealand. 
However, cost presents a 
significant barrier, and the supply is 
limited. As a result, these milk 
banks can only serve prioritised 
groups. Most babies at risk of 
hypoglycaemia do not fall within 
the currently prioritised groups.  
Many maternity hospitals in 
Aotearoa New Zealand have 
expressing equipment available for 
mothers to express their 
breastmilk. 

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or 
the comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 
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○ ● ○ ○ ○ 
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Question 9. 

Should oral dextrose gel vs. placebo be used for preventing neonatal hypoglycaemia? 

POPULATION: Newborn babies judged to be at risk of hypoglycaemia 

INTERVENTION: oral dextrose gel 

COMPARISON: placebo 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 
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SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Current practice usually includes early identification of at-risk babies and prophylactic measures are advised. However, these measures usually 
involve use of formula milk or admission to the neonatal unit. Dextrose gel is non-invasive, inexpensive and effective for treatment of neonatal 
hypoglycaemia. If prophylactic dextrose gel reduced the incidence of neonatal hypoglycaemia, it potentially may reduce separation of mother and 
baby and support breastfeeding, as well as preventing brain injury. 

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited papers. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Prophylactic oral dextrose compared to placebo gel or no gel results in (1) :  

• Moderate reduction in hypoglycaemia (56 fewer per 1,000) [critical]  

• Little to no effect on neurodevelopmental impairment at ≥2 years [critical]  

• Moderate reduction in neurodevelopmental impairment at 6 to 7 years of age (84 fewer per 1,000) 
[critical]  

• Little to no effect on admission to special care nursery or neonatal intensive care nursery [critical] 

• Moderate reduction in fully breastfeeding at hospital discharge (84 fewer per 1,000) [critical] 

• Little to no effect on separation from mother for treatment of hypoglycaemia before discharge 
home [important] 

• Small increase in breastmilk feeding exclusively from birth to hospital discharge (30 more per 
1,000) [important] 

• Little to no effect on duration of initial hospital stay [important] 

Prophylactic oral dextrose 
compared to placebo gel or no gel 
results in (1): 
Little to no effect on major 
neurological disability at ≥2 years 
(There is substantial heterogeneity 
for major neurological disability at 
two years of age or older (I-square 
= 85%, p = 0.009), with the 
direction of effect suggesting 
benefit in one study (3) and 
possible harm in the other, larger 
study (2). 
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• No studies reported hypoglycaemic injury on brain injury, or cost 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with placebo Risk difference 
with oral 
dextrose gel 

Hypoglycaemia [critical] 2548 
(2 RCTs) 

⨁⨁⨁⨁ 
High 

RR 0.87 
(0.79 to 
0.95) 

Study population 

433 per 1,000 56 fewer per 
1,000 
(91 fewer to 22 
fewer) 

Neurodevelopmental 
impairment at ≥2 years [critical] 

1553 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,b 

RR 1.03 
(0.84 to 
1.26) 

Study population 

193 per 1,000 6 more per 
1,000 
(31 fewer to 50 
more) 

Neurodevelopmental 
impairment at 6 to 7 years of 
age [critical] 

308 
(1 RCT) 

⨁◯◯◯ 
Very lowc 

RR 0.85 
(0.68 to 
1.07) 

Study population 

559 per 1,000 84 fewer per 
1,000 
(179 fewer to 
39 more) 

Admission to special care 
nursery or neonatal intensive 
care nursery [critical] 

2548 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,b 

RR 1.03 
(0.81 to 
1.31) 

Study population 

95 per 1,000 3 more per 
1,000 
(18 fewer to 29 
more) 

Fully breastfeeding at hospital 
discharge [critical] 

2523 
(2 RCTs) 

⨁◯◯◯ 
Very lowc 

RR 1.09 
(0.79 to 
1.49) 

Study population 

928 per 1,000 84 more per 
1,000 
(195 fewer to 
455 more) 

Study population 

Uncertain effect on major 
neurological disability at six to 
seven years of age (85 fewer per 
1,000). 
May reduce receipt of treatment 
for hypoglycaemia during initial 
hospital stay slightly (35 fewer per 
1,000) ). 
Little to no effect on the number 
of episodes of hypoglycaemia, and 
breastfeeding after hospital 
discharge (1). 
Dextrose gel used for prophylaxis 
or treatment of neonatal 
hypoglycaemia does not alter the 
neonatal gut microbiome (4).  
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Separation from mother for 
treatment of hypoglycaemia 
before discharge home 
[important] 

2548 
(2 RCTs) 

⨁⨁◯◯ 
Lowb,d 

RR 1.12 
(0.81 to 
1.55) 

50 per 1,000 6 more per 
1,000 
(9 fewer to 27 
more) 

Hypoglycaemic injury on brain 
imaging [important] - not 
measured 

- - - - - 

Breastmilk feeding exclusively 
from birth to hospital discharge 
[important] 

2525 
(2 RCTs) 

⨁⨁⨁◯ 
Moderateb 

RR 1.06 
(0.91 to 
1.24) 

Study population 

500 per 1,000 30 more per 
1,000 
(45 fewer to 
120 more) 

Duration of initial hospital stay 
[important] 

2537 
(2 RCTs) 

⨁⨁⨁◯ 
Moderateb 

- The mean 
duration of initial 
hospital stay 
[important] was 
3.20 days 

MD 0.06 days 
higher 
(0.13 lower to 
0.24 higher) 

Cost [important] - not 
measured 

- - - - - 

 
a.Downgraded one level for serious inconsistency due to the substantial heterogeneity. 
b.Downgraded one level for serious imprecision due to the confidence interval including the possibility 
of benefit and harm. 
c.Downgraded three levels for extremely serious imprecision due to a very wide confidence interval 
suggesting markedly different inferences. 
d.Downgraded two levels for very serious imprecision due to the wide confidence interval and low 
event rates. 
*Absolute effects were calculated based on the control group risk  
 
Considerations for Māori  
In the hPOD trial of 2051 babies in Aotearoa New Zealand and Australia, the effects of prophylactic 
dextrose gel on the outcomes listed above were similar for the 116/238 Māori babies randomised 
(11.6%) compared to the findings for the whole cohort (unpublished data from (2)). 
Considerations for Pacific 
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In the hPOD trial of 2051 babies in Aotearoa New Zealandand Australia, the number of Pacific babies 
was very small, the effects of prophylactic dextrose gel on the outcomes listed above were similar for 
the 56/116 Pacific babies randomised (5.7%) compared to the findings for the whole cohort 
(unpublished data from (2)). 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Prophylactic oral dextrose compared to placebo gel or no gel results in: (1) 

• Little to no difference in short-term adverse effects [critical]. 

Outcomes № of participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with 
placebo 

Risk difference with oral 
dextrose gel 

Adverse effects 
[critical] 

2510 
(2 RCTs) 

⨁⨁⨁◯ 
Moderatea 

RR 1.22 
(0.64 to 2.33) 

Study population 

10 per 1,000 2 more per 1,000 
(4 fewer to 13 more) 

 
a.Downgraded two levels for very serious imprecision due to the wide confidence interval and low 
event rates. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

In a systematic review of buccal 
dextrose gel for the treatment of 
neonatal hypoglycaemia (5), no 
adverse events were reported in 
either the oral dextrose gel or the 
placebo gel group.  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Outcomes Importance 
Certainty of the evidence 

(GRADE) 

Hypoglycaemia [critical] CRITICAL ⨁⨁⨁⨁ 
High 

Neurodevelopmental impairment at ≥2 years [critical] CRITICAL ⨁⨁◯◯ 
Lowa,b 

Neurodevelopmental impairment at 6 to 7 years of age [critical] CRITICAL ⨁◯◯◯ 
Very lowc 

Admission to special care nursery or neonatal intensive care nursery [critical] CRITICAL ⨁⨁◯◯ 
Lowa,b 

Adverse effects [critical] CRITICAL ⨁⨁⨁◯ 
Moderated 

Fully breastfeeding at hospital discharge [critical] CRITICAL ⨁◯◯◯ 
Very lowc 

Separation from mother for treatment of hypoglycaemia before discharge 
home [important] 

IMPORTANT ⨁⨁◯◯ 
Lowb,d 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 

Breastmilk feeding exclusively from birth to hospital discharge [important] IMPORTANT ⨁⨁⨁◯ 
Moderateb 

Duration of initial hospital stay [important] IMPORTANT ⨁⨁⨁◯ 
Moderateb 

Cost [important] - not measured 
 

- 

 
a.Downgraded one level for serious inconsistency due to the substantial heterogeneity. 
b.Downgraded one level for serious imprecision due to the confidence interval including the possibility 
of benefit and harm. 
c.Downgraded three levels for extremely serious imprecision due to a very wide confidence interval 
suggesting markedly different inferences. 
d.Downgraded two levels for very serious imprecision due to the wide confidence interval and low 
event rates. 
Considerations for Māori 
Because of the small numbers included in the available trials, the findings are less certain for Māori 
babies. 
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Considerations for Pacific 
Because of the very small numbers included in the available trials, the findings are very uncertain for 
Pacific babies. 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

 
 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Prophylactic oral dextrose compared to placebo gel or no gel:  
Moderate to low certainty evidence showed: 

• Moderate reduction in hypoglycaemia [critical]  

• Little to no effect on neurodevelopmental impairment at ≥ 2 years [critical]  

• Uncertain effect on neurodevelopmental impairment at 6 to 7 years of age [critical]  

• Little to no effect on admission to special care nursery or neonatal intensive care nursery [critical] 

• Uncertain effect on fully breastfeeding at hospital discharge [critical] 

• Little to no effect on separation from mother for treatment of hypoglycaemia before discharge 
home [important] 

• Small increase in breastmilk feeding exclusively from birth to hospital discharge [important] 

• Little to no effect on duration of initial hospital stay [important] 

Considerations for Māori 
Limited evidence suggests that the effects are similar for Māori babies. 
Considerations for Pacific 
No specific evidence about effects for Pacific babies, but baseline risk is likely to be similar to other 
babies studied  

• Little to no effect on major 
neurological disability at ≥2 
years  

• Uncertain effect on major 
neurological disability at 6 to 
7 years of age 

• May reduce receipt of 
treatment for hypoglycaemia 
during initial hospital stay 
slightly 

• Little to no effect on the 
number of episodes of 
hypoglycaemia, and 
breastfeeding after hospital 
discharge 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

Cost of dextrose gel: use of single-dose syringes, priced at NZ $15.00 each (Biomed Ltd., Auckland, NZ).  
Cost of dextrose gel administration: US $7.38 (6) 
Minimal training is required to administer gel 
Time of applying the gel: 5 minutes. Additional time is required for prescriptions, sourcing gel and 
documenting administration.  

Regarding dextrose gel treatment, 
most practitioners reported that 
the gel was easily available and 
that guidelines for its use were 
easy to access and understand (7). 

Certainty of evidence of required resources 
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What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

High certainty about the cost of the gel  
There is no precise data on time; estimates are made based on experience. 
 
 
 
 

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 
  
 

Subjects who received prophylactic dextrose gel incurred costs to the health system of around United 
States US $14,000 over an 18 year time horizon, accruing 11.25 quality adjusted life years (QALYs), 
whereas those who did not receive prophylactic treatment incurred cost of around US $16,000 and 
experienced a utility of 11.10 QALYs (based on one study - early follow up showing benefits) (6). 
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Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ● Varies 
 ○ Don't know 
  
 

Dextrose gel does not require refrigeration, has a long shelf-life and is already being distributed around 
Aotearoa New Zealand. It can be used in any care setting and can be prescribed by a midwife. These 
factors are likely to favour equitable access in both rural and urban settings.  
Are there groups or settings that might be disadvantaged in relation to the problem or intervention 
of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings that 
might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would differ for 
disadvantaged groups or settings. However, within Aotearoa New Zealand, social determinants of 
health (e.g., colonisation, racism, income, education, employment and housing) are likely to have an 
impact on the implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups or 
settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). However, in the Sugar Babies study of 514 babies at risk of neonatal 
hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed hypoglycaemia was 
similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (10). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, 
the number of Pacific babies was very small, but the proportion who developed hypoglycaemia was 
similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (10). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (9). 
Are there important considerations that people implementing the intervention should consider in 
order to ensure that inequities are reduced, if possible, and that they are not increased?  
Consideration for Māori  
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Effects of the intervention are likely to be similar in Māori babies to those reported above.  
In the Whānau Experience study (11), participants expressed appreciation for the inclusion of karakia 
and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which requires 
intentional action on addressing racism within these three levels of racism (12, 13, 14). 
Additionally, a systematic literature review by Graham et al. (15) provides a summary of 20 years of 
data from Whānau Māori experiences in the public health and/or hospital system. A key barrier 
included perception of racism or discrimination amongst whānau Māori. For instance, perceiving 
healthcare professionals to be uninterested in their health and wellbeing. Whānau Māori had good 
experiences when engaging with Māori healthcare providers when they provided whanaungatanga and 
were “just so welcoming” (15). 
Consideration for Pacific 
Effects of the intervention are likely to be similar in Pacific babies to those reported above.  
Some Pacific women interviewed in the Whānau Experience study reported difficulties with accessing 
the hospital due to cost, transportation and limited availability with work (11). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, younger 
women (<25 years) and women with disabilities (8). Most pregnancy, hospital and well child care is free 
for Aotearoa New Zealand citizens and other eligible women, but accessing these services may incur 
costs that are challenging for families with limited resources. In addition, there may be a charge if 
families use some private or specialist services. In the 2014 Maternity Consumer Survey (8), 71% of 
women reported that they had paid for at least one pregnancy-related service. Māori, Pacific and 
younger women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 

Many Aotearoa New Zealand practitioners would consider implementing dextrose gel prophylaxis even 
if the clinical benefits are relatively small (7). 
When considering introducing dextrose gel prophylaxis, outcomes most often considered important by 
practitioners included reduced hypoglycaemia-associated cognitive impairment, improved 
breastfeeding, reduced use of formula to treat hypoglycaemia, reduced neonatal unit admission and 
reduced incidence of hypoglycaemia (7). 
In the Pre-hPOD trial, most parents found the gel acceptable (364/402, 91%) (3). 

The DESiGN trial (16) showed that 
it was feasible to give the gel for 
treatment of hypoglycaemia in 
Aotearoa New Zealand, as most 
sites were giving it prior to the 
guidelines being published and 
implemented.  
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Considerations for Māori 
Evidence from Whānau Experience Study (11) found Whānau Māori had positive experiences with 
buccal dextrose gel. 
Considerations for Pacific 
Evidence from Whānau Experience Study found all Pacific mothers interviewed had either a positive or 
neutral perception of buccal dextrose gel. 

Many studies in different 
countries have demonstrated the 
feasibility of implementing 
dextrose gel for treatment, and its 
implementation has resulted in 
reduced NICU admissions and 
increased breastfeeding rates (17, 
18, 19, 20, 21, 22, 23, 24, 25).  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Before administering the gel, practitioners need to weigh the babies to determine the appropriate 
dosage. 
The timing of applying the gel may be problematic. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Similar to above  

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 
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BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 

REFERENCES SUMMARY 
1. Roberts L, Lin L, Alsweiler J, Edwards T, Liu G, Harding JE. Oral dextrose gel to prevent hypoglycaemia in at-risk neonates. Cochrane Database of Systematic Reviews. 2023;11(11):CD012152. 
2. Harding JE, Hegarty JE, Crowther CA, Edlin RP, Gamble GD, Alsweiler JM; hPOD Study Group. Evaluation of oral dextrose gel for prevention of neonatal hypoglycemia (hPOD): A multicenter, double-blind randomized 
controlled trial. PLoS Medicine. 2021;18(1):e1003411. 
3. Hegarty JE, Harding JE, Gamble GD, Crowther CA, Edlin R, Alsweiler JM. Prophylactic oral dextrose gel for newborn babies at risk of neonatal hypoglycaemia: a randomised controlled dose-finding trial (the Pre-
hPOD Study). PLoS Medicine. 2016;13(10):e1002155. 
4. St Clair SL, Harding JE, O'Sullivan JM, Gamble GD, Alsweiler JM, Vatanen T; hPOD Study Group. Effect of prophylactic dextrose gel on the neonatal gut microbiome. Archives of Disease in Childhood, Fetal and 
Neonatal Edition. 2022;107(5):501-507.  
5. Edwards T, Liu G, Battin M, Harris DL, Hegarty JE, Weston PJ, et al. Oral dextrose gel for the treatment of hypoglycaemia in newborn infants. Cochrane Database of Systematic Reviews. 2022;3(3):CD011027. 
6. Glasgow MJ, Edlin R, Harding JE. Cost-utility analysis of prophylactic dextrose gel vs standard care for neonatal hypoglycemia in at-risk infants. The Journal of Pediatrics. 2020;226:80-86.e1. 
7. Liu GX, Grigg CP, Harding JE. New Zealand practitioners views about neonatal hypoglycaemia and its management. Journal of Paediatrics and Child Health. 2021;57(7):1150-1152. 
8. Ministry of Health New Zealand. Maternity Consumer Survey 2014. Wellington; 1 September 2015 [cited 2 February 2024]; Available from: https://www.health.govt.nz/publication/maternity-consumer-survey-
2014     

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014


 

223 
 

9. Alsweiler JM, Gomes L, Nagy T, Gilchrist CA, Hegarty JE. Adherence to neonatal hypoglycaemia guidelines: A retrospective cohort study. Journal of Paediatrics and Child Health. 2020;56(1):148-154. 
10. Harris DL, Weston PJ, Harding JE. Incidence of neonatal hypoglycemia in babies identified as at risk. The Journal of Pediatrics. 2012;161(5):787-91. 
11. Whānau Experiences Study Group. Whānau Experiences study: experiences of whānau with pēpi (infants) at risk of neonatal hypoglycaemia. Unpublished; 2024. 
12. Came H, McCreanor T, Manson L. Upholding Te Tiriti, ending institutional racism and Crown inaction on health equity. The New Zealand Medical Journal. 2019;132(1492):61-6. 
13. Came H, O'Sullivan D, Kidd J, McCreanor T. The Waitangi Tribunal's WAI 2575 Report Implications for decolonizing health systems. Health and Human Rights. 2020;22(1):209-20. 
14. Talamaivao N, Harris R, Cormack D, Paine SJ, King P. Racism and health in Aotearoa New Zealand: a systematic review of quantitative studies. The New Zealand Medical Journal. 2020;133(1521):55-68. 
15. Graham R, Masters-Awatere B. Experiences of Māori of Aotearoa New Zealand's public health system: a systematic review of two decades of published qualitative research. Australian and New Zealand Journal of 
Public Health. 2020;44(3):193-200. 
16. Alsweiler JM, Crowther CA, Harding JE. Midwife or doctor leader to implement a national guideline in babies on postnatal wards (DesIGN): a cluster-randomised, controlled, trial. PLoS ONE. 
2023;28;18(9):e0291784. 
17. Barber RL, Ekin AE, Sivakumar P, Howard K, O'Sullivan TA. Glucose gel as a potential alternative treatment to infant formula for neonatal hypoglycaemia in Australia. International Journal of Environmental 
Research and Public Health. 2018;15(5):876 
18. Gregory K, Turner D, Benjamin CN, Monthe-Dreze C, Johnson L, Hurwitz S, et al. Incorporating dextrose gel and feeding in the treatment of neonatal hypoglycaemia. Archives of Disease in Childhood, Fetal and 
Neonatal Edition. 2020;105(1):45-49. 
19. Makker K, Alissa R, Dudek C, Travers L, Smotherman C, Hudak ML. Glucose gel in infants at risk for transitional neonatal hypoglycemia. American Journal of Perinatology. 2018;35(11):1050-1056. 
20. Meneghin F, Manzalini M, Acunzo M, Daniele I, Bastrenta P, Castoldi F, et al. Management of asymptomatic hypoglycemia with 40% oral dextrose gel in near term at-risk infants to reduce intensive care need and 
promote breastfeeding. Italian Journal of Pediatrics. 2021;47(1):201. 
21. Rawat M, Chandrasekharan P, Turkovich S, Barclay N, Perry K, Schroeder E, et al. Oral dextrose gel reduces the need for intravenous dextrose therapy in neonatal hypoglycemia. Biomedicine Hub. 2016;1(3):1–9.  
22. Scheans P, Bennett C, Harris D. Using dextrose (glucose) gel to reverse neonatal hypoglycemia. Neonatal Network. 2017;36(4):233-238 
23. Stanzo K, Desai S, Chiruvolu A. Effects of dextrose gel in newborns at risk for neonatal hypoglycemia in a baby-friendly hospital. Journal of Obstetric, Gynecologic and Neonatal Nursing. 2020;49(1):55-64.  
24. Stewart CE, Sage EL, Reynolds P. Supporting ‘Baby Friendly’: a quality improvement initiative for the management of transitional neonatal hypoglycaemia. Archives of Disease in Childhood Fetal and Neonatal 
Edition. 2016;101(4):F344-7. 
25. Ter M, Halibullah I, Leung L, Jacobs S. Implementation of dextrose gel in the management of neonatal hypoglycaemia. Journal of Paediatrics and Child Health. 2017;53(4):408-411. 

 
 
 
 

Question 10. 

Should formula vs. control be used for prevention of neonatal hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia  

INTERVENTION: formula  

COMPARISON: control  
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MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Formula is sometimes used to prevent neonatal hypoglycaemia by providing an alternative source of glucose when breastfeeding is insufficient or not 
possible. 

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited paper.  

ASSESSMENT 

Desirable Effects 
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How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

None of the studies reported any desirable effects for formula feeding (1) 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Tozier (2) conducted a chart review in the 
USA of 163 babies born to mothers with 
type 1 diabetes and reported that the first 
three blood glucose concentrations of 
babies fed colostrum (mothers' own milk) 
were no different from those of babies who 
received formula supplementation. 
 
 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ● Large 
 ○ Varies 
 ○ Don't know 
  
 

Formula compared to breastfeeding as first feed is associated with (1). 

• Large increase in neonatal hypoglycaemia (262 more er 1,000) [critical] 

• Large decrease in fully breastfeeding at hospital discharge (325 fewer per 1,000) [critical] 

• Moderate increase in the duration of hospital stay (1.2 days higher) [important]  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with control  Risk 
difference 
with formula  

Hypoglycaemia 
[critical] 

621 
(2 non-
randomised 
studies) 

⨁◯◯◯ 
Very lowa,b,c 

OR 3.01 
(0.53 to 
17.13) 

Study population 

293 per 1,000 262 more per 
1,000 
(113 fewer to 
584 more) 

Study population 

Chertok 2009 (4) reported that among 
babies born to mothers with diabetes, 
breastfed babies had significantly higher 
mean blood glucose concentrations (3.20 
mmol/L) compared to those who were 
formula fed for their first feed (2.68 
mmol/L) (P = 0.002).  
Nicolas 2008 (5) reported that full-term 
babies without any risk factors who were 
breastfed presented much less 
hypoglycaemia than formula-fed neonates, 
with a statistically significant p-value of 
0.0001 (numbers not provided). 
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Fully breastfeeding at 
hospital discharge 
[critical] 

554 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa,d 

OR 0.20 
(0.13 to 
0.30) 

483 per 1,000 325 fewer per 
1,000 
(374 fewer to 
264 fewer) 

Duration of initial 
hospital stay 
[important] 

554 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowa 

- The mean duration 
of initial hospital stay 
[important] was 4.8 
days 

MD 1.2 days 
higher 
(0.34 higher to 
2.06 higher) 

 
a.Downgraded two levels for very serious risk of bias due to included studies being of low 
quality. 
b.Downgraded two levels for very serious inconsistency due to substantial heterogeneity. 
c.Downgraded one level for serious imprecision due to wide confidence interval and small 
sample size. 
d.Upgraded one level for large effect. 
*Absolute effects were calculated based on the control group risk  
  
Note: One of the included studies reported all three outcomes (3), but 61% of the babies in 
the formula group were admitted to the NICU before the initiation of feeding due to 
respiratory distress syndrome, transient tachypnoea of the newborn, and prematurity 
(apnoea, severe hypotonia, perinatal depression, and birth trauma), compared to only 22% 
in the breastfeeding group. Among those admitted to the Well Baby Nursery, there was no 
difference between the formula and breastfeeding groups in the incidence of hypoglycaemia 
(40% vs. 30%) or the duration of the initial hospital stay.Additionally, in one of the included 
studies that reported on the hypoglycaemia outcome, the average time to initial feeding was 
half an hour for the breastfeeding group and 2.6 hours for the formula group (4). 
  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

  

Outcomes Importance 
Certainty of the 

evidence 
(GRADE) 

Hypoglycaemia [critical] CRITICAL ⨁◯◯◯ 
Very lowa,b,c 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery 
[critical] - not measured 

CRITICAL - 

Adverse effects [critical] - not measured CRITICAL - 

Fully breastfeeding at hospital discharge [critical] CRITICAL ⨁◯◯◯ 
Very lowa,d 

 
a.Downgraded two levels for very serious risk of bias due to included studies being of low 
quality. 
b.Downgraded two levels for very serious inconsistency due to substantial heterogeneity. 
c.Downgraded one level for serious imprecision due to wide confidence interval and small 
sample size. 
d.Upgraded one level for large effect. 

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty 
or variability 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 
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High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 

Formula compared to breastfeeding  

• Very low certainty evidence showed 

• Uncertain effect on neonatal hypoglycaemia [critical]  

• Uncertain effect on fully breastfeeding at hospital discharge [critical]  

• Uncertain effect on length of hospital stay [critical]  

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Vey low certainty evidence showed: 
No difference in early blood glucose 
concentrations between babies born to 
mothers with type 1 diabetes-fed colostrum 
and those given formula. 
Uncertain effect on blood glucose 
concentrations in breastfed babies 
compared to formula-fed babies born to 
diabetic mothers. 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

The costs can vary depending on the type of formula used and the quantity required.  
The typical price range for a 900g container of formula in a community setting in New 
Zealand is approximately NZD $20 to $50. The estimated cost per litre of prepared Stage 1 
baby formula in New Zealand would be approximately NZD $3.19 to $7.96.  
Additionally, resource requirements may include staff time for preparation and feeding, 
potential costs for additional feeding equipment, and considerations for storage and 
handling of the formula. 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

A formal assessment of the certainty of evidence of the cost of formula for the treatment of 
neonatal hypoglycaemia was not undertaken.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ● Varies 
 ○ No included studies 

There are no studies that assess the specific cost-effectiveness of formula particularly in the 
context of preventing neonatal hypoglycaemia.  
However, a few studies suggest that formula is generally more cost-effective than donor 
human milk in the short term. In the long term, exclusive breastfeeding might offer cost 
savings compared to formula.  
A study conducted in Germany (6) comparing the costs of feeding preterm infants donor 
human milk, mother’s own milk, and formula found that DHM was significantly more 
expensive than formula or mother’s milk. The cost per litre of DHM was €306.95, with a total 
cost of €82.88 per litre for production and use. In contrast, formula costs €10.28 per litre. 
This suggests that formula has much lower direct costs than donor human milk. 
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Formula typically ranges from NZ$20 to $50 for a 900g container, depending on the type and 
quantity used. Additional costs of formula include factors such as staff time for preparation 
and feeding, as well as potential expenses for feeding equipment and storage. For 
comparison, oral dextrose gel is priced at approximately NZ$15 per single-dose syringe. The 
administration of dextrose gel costs an additional NZ$15(7) and requires minimal training.  
Thus, the cost of using formula as a prevention option is likely to be similar to that of 
dextrose gel. 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ● Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the effectiveness, 
of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (11). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). 
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In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (11). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (8), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions.Māori are more likely to experience 
interpersonal, institutional, and structural racism, which requires intentional action on 
addressing racism within these three levels of racism (12)(13)(14)Additionally, a systematic 
literature review by Graham et al. (15) provides a summary of 20 years of data from Whānau 
Māori experiences in the public health and/or hospital system. A key barrier included 
perception of racism or discrimination amongst whānau Māori. For instance, perceiving 
healthcare professionals to be uninterested in their health and wellbeing. Whānau Māori had 
good experiences when engaging with Māori healthcare providers when they provided 
whanaungatanga and were “just so welcoming” (15). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (8). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (9). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or specialist 
services. In the 2014 Maternity Consumer Survey (9) 71% of women reported that they had 
paid for at least one pregnancy-related service. Māori, Pacific and younger women were less 
likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ● Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

In the Whānau Experiences Study (8) , all Pacific mothers indicated a strong preference for 
breastfeeding their babies, with most favouring exclusive breastfeeding over formula 
feeding. Only 2 out of 10 participants in this group accepted formula. Similarly, among Asian 
mothers, some struggled with transitioning to formula feeding as they had initially planned 
to breastfeed exclusively. In the Growing Up in New Zealand cohort (16), exclusive 
breastfeeding was highly valued by many wāhine Māori due to its alignment with Tikanga 
Māori, indicating that formula use may be less acceptable, particularly when cultural 
traditions strongly emphasise breastfeeding. 
A survey in New Zealand (17) showed that health professionals viewed dextrose gel 
prophylaxis for neonatal hypoglycaemia positively because it can reduce the need for 
formula treatment. They preferred minimising formula use to support breastfeeding while 
ensuring effective treatment. 

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 

Formula is widely available and used in most neonatal care settings.  
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 
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VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Quetsion 11. 

Should testing for neonatal hypoglycaemia vs. not testing be used for babies at risk of neonatal hypoglycaemia ? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: testing for neonatal hypoglycaemia  

COMPARISON: not testing  

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014


 

235 
 

3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: All birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment are recommended to reduce the risk of later developmental problems. 
As neonatal hypoglycaemia is often asymptomatic unless severe, it is standard practice to screen babies considered to be at risk with repeated, 
painful blood tests over the first 12-24 hours after birth. There have been no studies that have compared the long-term neurodevelopmental 
outcomes of at-risk babies screened for neonatal hypoglycaemia and those not screened. The presumed benefit of screening babies at risk of 
neonatal hypoglycaemia is that treatment of hypoglycaemia may improve neurodevelopmental outcomes.  
However, there is currently no evidence from randomised controlled trials that treatment of neonatal hypoglycaemia improves long term outcomes, 
and there is recent evidence from a cohort study that babies at risk for neonatal hypoglycaemia, who were screened and found to have neonatal 
hypoglycaemia and received treatment to maintain a blood glucose concentration of ≥2.6 mmol/L, had worse neurodevelopmental outcomes than 
babies who were screened and did not have neonatal hypoglycaemia (1). It is possible that screening at-risk babies for hypoglycaemia may be 
harmful. Babies with hypoglycaemia who subsequently develop neurodevelopmental impairment are more likely to have had a rapid rise of their 
interstitial glucose concentration after hypoglycaemia, potentially due to treatment (2). Moreover, babies with risk factors for hypoglycaemia, such as 
babies of diabetic mothers and preterm babies, are less likely to be exclusively breastfed on discharge.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
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How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

There have been no trials of screening for neonatal hypoglycaemia.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

The desired anticipated effects are 
improved neurodevelopmental outcomes. 
However, there is no evidence that 
screening for hypoglycaemia or treatment 
of hypoglycaemia improves outcomes.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

There have been no trials of screening for neonatal hypoglycaemia. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

In addition to the pain that babies 
experience with heel prick blood tests, 
observational studies show that babies 
who are screened for neonatal 
hypoglycaemia are more likely to be given 
formula and less likely to be exclusively 
breastfed, even if their blood glucose 
concentrations were normal (3). However, 
babies with risk factors for neonatal 
hypoglycaemia such as those whose 
mothers had diabetes and those born by 
caesarean section are at higher risk of not 
being breastfed, independent of 
hypoglycaemia (4, 5), so it is difficult to 
determine if this association is causal (6).  

Certainty of evidence 
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What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

There have been no trials of screening for neonatal hypoglycaemia. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Important uncertainty or 
variability 
 ○ Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge 
home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  
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Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● Don't know 

There have been no trials of screening for neonatal hypoglycaemia. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

A screening programme requires staff time, lancets and blood glucose analysers, see 
EtDs on timing of screening and types of analysers.  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

We have not systematically searched for evidence of the resources required.   
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

There is no evidence of the cost effectiveness of screening for neonatal hypoglycaemia.  
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ● Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem 
or intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of 
interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of 
the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions 
would differ for disadvantaged groups or settings. However, within Aotearoa New 
Zealand, social determinants of health (e.g., colonisation, racism, income, education, 
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employment and housing) are likely to have an impact on the implementation, and 
therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that 
in the whole cohort (260/514, 51%) (11). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%)(10). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa 
New Zealand, the number of Pacific babies was very small, but the proportion who 
developed hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 
260/514, 51%) (11).  
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are 
not increased?  
In O’Brien’s (8) retrospective observational single-centre study, babies from all non-
European ethnic groups were more likely to be eligible for screening compared with 
babies of European mothers (29.7% v 22.3%; OR, 1.47; 95% CI, 1.43-1.51; p < .001).  
Consideration for Māori  
Babies of Māori wāhine were more likely to be eligible for screening for neonatal 
hypoglycaemia than babies of European women (26.4% v 22.3%) (8).  
In the Whānau Experience study (Whānau Experiences Study Group., 2024), participants 
expressed appreciation for the inclusion of karakia and tikanga before certain 
interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of 
racism (12)(13)(14). 
Additionally, a systematic literature review by Graham et al. (7) provides a summary of 
20 years of data from Whānau Māori experiences in the public health and/or hospital 
system. A key barrier included perception of racism or discrimination amongst whānau 
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Māori. For instance, perceiving healthcare professionals to be uninterested in their 
health and wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so 
welcoming” (7).  
Consideration for Pacific 
Babies of Pacific women were more likely to be eligible for screening for neonatal 
hypoglycaemia than babies of European women (32.1% v 22.3%) (8).  
Some Pacific women interviewed in the Whānau Experience study reported difficulties 
with accessing the hospital due to cost, transportation and limited availability with work 
(Whānau Experiences Study Group., 2024). 
Considerations for Indian 
Babies of Indian women were more likely to be eligible for screening for neonatal 
hypoglycaemia than babies of European women (37.8.1% v 22.3%) (8). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (9). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families 
with limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (9), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and 
younger women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

This practice is in widespread use.In the Whānau Experiences study (15) of 
whānau/families with diverse cultural backgrounds including Māori, Pacific and Asian 
ethnicities (studied because these groups have a higher likelihood of having a baby 
born at risk of neonatal hypoglycaemia), some parents reported negative views about 
blood testing, including being distressed by multiple testing, seeing their small child 
hurt, and not being offered the chance to help.  
Consideration for Māori  
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Whānau Māori want the very best health outcomes for their pēpi. Whānau felt 
empowered and disempowered by the healthcare team, and the health system, when 
health provision happened to them, rather than with them (e.g., testing). Whānau 
shared experiences of healthcare delivery that occurred without explanation, resulting 
in disempowerment, and others asked questions to enable enactment of mana 
motuhake, especially around tikanga. 
Consideration for Pacific 
Some Pacific mothers felt very distressed when their babies had to be tested multiple 
times.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 

This practice is in widespread use, so it is feasible in Aotearoa New Zealand. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 
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BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 12. 

Should expanded or restricted criteria vs. current criteria be used for screening for neonatal hypoglycaemia? 

POPULATION: All newborn babies 

INTERVENTION: expanded or restricted criteria  

COMPARISON: current criteria  

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment are recommended to reduce the risk of later developmental problems. 
Since neonatal hypoglycaemia is often asymptomatic, it is standard procedure to screen babies deemed at risk by measuring blood glucose 
concentrations at intervals after birth. Although there is a lack of evidence on the long-term neurodevelopmental outcomes of at-risk babies screened 
for neonatal hypoglycaemia versus those not screened, the evidence suggests that screening at-risk babies and managing hypoglycaemic episodes to 
maintain blood glucose concentrations ≥2.6 mmol/L may help preserve cognitive function. However, given that more than a quarter of all newborn 
babies may be eligible for screening, it is important to identify which babies would benefit from screening (1). 

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence for any critical or important outcomes. 
Risk factors for neonatal hypoglycaemia (2) 

A review of 20 local guidelines from 18 
hospitals in Australia and Aotearoa New 
Zealand (4) found that all guidelines 
recommended testing the blood glucose 
concentrations of at-risk babies rather than 
testing every baby. These guidelines typically 
include babies born to mothers with 
diabetes, and most also include stressed or 
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* Abbreviations: GDM- gestational diabetes; SGA- small for gestational age; LBW: low 
birth weight; LGA: large for gestational age 
 
Signs and symptoms of neonatal hypoglycaemia (2) 

unwell babies, as well as those showing signs 
of hypoglycaemia. Other frequently 
mentioned risk factors were being small for 
gestational age (SGA, 16/18 guidelines), born 
preterm (16/18), and large for gestational 
age (LGA, 14/18). A systematic review of 
international guidelines on neonatal 
hypoglycaemia screening found that only half 
of them recommend screening for LGA (1). 
The most frequently identified risk factor 
reported in observational studies is babies 
born to diabetic mothers, with a pooled odds 
ratio (derived from meta-analysis, 
summarises the collective findings of 
multiple studies to gauge the strength and 
direction of association between exposure or 
intervention and an outcome) of 4.45 (95% 
CI: 3.32, 5.97), followed by preterm birth at 
2.82 (95% CI: 1.91, 4.15), and being small for 
gestational age (SGA) at 1.98 (95% CI: 1.59, 
4.15). Additional risk factors were low birth 
weight (LBW) associated with an odds ratio 
of 2.21 (95% CI: 1.59, 3.08), and large for 
gestational age (LGA) with an odds ratio of 
1.98 (95% CI: 1.59, 2.47) (2).  
 
The most commonly reported signs of 
neonatal hypoglycaemia include jitteriness, 
with percentages ranging from 1.0% to 62.7% 
of all babies with hypoglycaemia across 
studies, followed by seizures/convulsions, 
ranging from 0.6% to 38.9%, poor feeding or 
refusal to feed at 1.1% to 90.5%, lethargy at 
1.0% to 69.4%, and irritability at 2.0% to 
38.0% (2).  
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Consideration for Māori 
Babies of Māori women were more likely to be eligible for screening for neonatal 
hypoglycaemia than babies of European women (26.4% v 22.3%) (1).  
However, in the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the proportion of babies who developed hypoglycaemia was 
similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (3).  
Consideration for Pacific 
Babies of Pacific women were more likely to be eligible for screening for neonatal 
hypoglycaemia than babies of European women (32.1% v 22.3%) (1).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa 
New Zealand, the number of Pacific babies was very small, but the proportion who 
developed hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 
260/514, 51%) (3). 

 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence for any critical or important outcomes.  
  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

There have been no studies that have 
compared the long-term 
neurodevelopmental outcomes of babies 
screened for neonatal hypoglycaemia and 
those not screened. 
Screening for neonatal hypoglycaemia 
typically involves obtaining a heel-prick 
capillary blood sample, and then analysing 
the concentration of glucose. Heel-prick tests 
are likely to be painful for the baby. 
Babies who have hypoglycaemia but are not 
promptly screened may experience delays in 
treatment, potentially leading to neurological 
complications, particularly in severe cases. 
Moreover, if testing is not consistently 
continued, instances of delayed, recurrent or 
prolonged hypoglycaemia may go 
undetected.  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

We found no evidence for any of the critical or important outcomes. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

The evidence comes exclusively from 
observational studies. We did not 
systematically evaluate the quality of the 
studies. Despite some substantial effect 
sizes, there is significant heterogeneity in the 
estimated size of effects across various 
studies.  
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Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Neurodevelopmental impairment [critical] 

• Adverse effect [critical] 

High value, no important variability 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge 
home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

 
 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Considerations for Māori 
Māori babies are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans  
Considerations for Pacific 
Pacific babies are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans  

Panel to Consider: 
Expanding the screening criteria to 
encompass additional risk factors or 
symptoms is likely to increase the number of 
identified babies who are tested and likely 
receive treatment for hypoglycaemia. 
Consequently, initiating screening for these 
babies is likely to lead to the earlier detection 
and treatment of severe hypoglycaemia. 
However, some babies may receive 
unnecessary screening tests, and even 
unnecessary treatments and interventions.  
Restricted screening criteria may result in 
some babies with hypoglycaemia being 
incorrectly classified as not having the 
condition, potentially leading to delayed 
treatment and, in severe cases, neurological 
complications. Moreover, if testing is not 
consistently continued, instances of delayed, 
recurrent, or prolonged hypoglycaemia may 
go undetected.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

Screening with an enzymatic glucometer costs NZ $ 86.94 per baby, while using a 
non-enzymatic glucometer costs NZ $ 97.08 per baby (5). 
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Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We have not systematically searched for evidence of the resources required.  
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

The cost of testing is likely to be small compared to the cost of brain injury from 
undetected hypoglycaemia for an individual, but the evidence that prompt detection 
and treatment of hypoglycaemia alter neurodevelopmental outcomes is very 
uncertain. 
Screening more babies could potentially impose a greater financial burden on the 
healthcare system and require additional resources, particularly staff time.  

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 

Are there groups or settings that might be disadvantaged in relation to the problem 
or intervention of interest?  

In the Whānau Experiences study, (6) one 
Pacific mother believed that the increased 
testing of their baby was primarily due to 
their race.  
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 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of 
interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness 
of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions 
would differ for disadvantaged groups or settings. However, within Aotearoa New 
Zealand, social determinants of health (e.g., colonisation, racism, income, education, 
employment and housing) are likely to have an impact on the implementation, and 
therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (8). However, in the Sugar Babies study of 
514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the 
proportion of babies who developed hypoglycaemia was similar in Māori babies 
(79/150, 53%) to that in the whole cohort (260/514, 51%) (3). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (8).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa 
New Zealand, the number of Pacific babies was very small, but the proportion who 
developed hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 
260/514, 51%) (3). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (8).  
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and that 
they are not increased?  
Consideration for Māori  
In the Whānau Experience study (6), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of 
racism (9)(10)(11). 
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Additionally, a systematic literature review by Graham et al. (12) provides a summary 
of 20 years of data from Whānau Māori experiences in the public health and/or 
hospital system. A key barrier included perception of racism or discrimination 
amongst whānau Māori. For instance, perceiving healthcare professionals to be 
uninterested in their health and wellbeing. Whānau Māori had good experiences 
when engaging with Māori healthcare providers when they provided 
whanaungatanga and were “just so welcoming” (12). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties 
with accessing the hospital due to cost, transportation and limited availability with 
work (6). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are 
Māori, Pacific, younger women (<25 years) and women with disabilities (7). Most 
pregnancy, hospital and well child care is free for Aotearoa New Zealand citizens and 
other eligible women, but accessing these services may incur costs that are 
challenging for families with limited resources. In addition, there may be a charge if 
families use some private or specialist services. In the 2014 Maternity Consumer 
Survey (7), 71% of women reported that they had paid for at least one pregnancy-
related service. Māori, Pacific and younger women were less likely to have paid for 
services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

In the Whānau Experiences study (6) of parents with diverse cultural backgrounds 
including Pacific, Asian, and Māori ethnicities, some parents reported negative views 
about blood testing, including being distressed by multiple testing, seeing their small 
child hurt, and not being offered the chance to help. A few Asian participants 
reported that the heel prick testing felt transactional because few recalled being 
offered the opportunity to support their baby while being tested.  
Considerations for Māori 
Whānau Māori appreciated nursing staff providing additional cares during heel pricks 
to provide comfort during the painful procedure.  
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Considerations for Pacific 
A few Pacific mothers felt deeply distressed if their babies had to be tested.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Blood glucose screening is standard practice for babies at risk in Aotearoa New 
Zealand. Screening for all babies is likely to be feasible if additional resources were 
available. A substantial increase in staffing, training and equipment would be 
required. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 
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RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Quesiton 13. 

Should other timings vs. start at 1-2 hours, intervals of 3-4 hours, finish after 12 hours of glucose concentrations above the threshold be used for testing neonatal 
hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: other timings 

COMPARISON: start at 1-2 hours, intervals of 3-4 hours, finish after 12 hours of glucose concentrations above the threshold 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 
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PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Hypoglycaemia is commonly asymptomatic, so at-risk babies usually undergo blood testing to detect low glucose concentrations. This usually involves 
obtaining a heel-prick capillary blood sample, although other types of blood samples are sometimes tested. The timing of these screening tests is 
important, as heel-prick tests may be painful for the baby (1), distressing for their whānau, and require staff time and other resources. 

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are all authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence for any of the critical or important 
outcomes. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 
 
 

Start Time 
A review of 20 local guidelines from 18 hospitals in Australia 
and Aotearoa New Zealand (11) found that the most 
commonly recommended start time for testing was 1-2 hours 
after birth (56%), including 7 guidelines from Aotearoa New 
Zealand (5 recommendations of 1-2 hours and 2 of 1 hour). 
A survey of 59 practitioners caring for babies at risk of 
hypoglycaemia in Aotearoa New Zealand found that 44 (75%) 
reported the first blood sample was taken 1-2 hours after 
birth, but 5 (8%) reported this was at <1 hour, 3 (5%) before 2 
hours, and 4 (7%) at 2-4 hours (12). 
Data from three observational studies that started testing at 
1-2 hours after birth in at-risk babies showed that the 
frequency of detected hypoglycaemia was higher at 1 hour 
than at 2 hour -32% at 1h to 12% at 2h, n = 1570 (2),  -6% at 
1h to 3% at 2h , n = 190 (13) -10% at 1h to 2% at 2h , n = 690 
(14) and decreased further thereafter. However, there are 
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insufficient data to determine the timing of recurrent 
hypoglycaemia (since earlier detected hypoglycaemia was 
likely to have been treated), or the proportion of infants with 
hypoglycaemia on early testing who would have recovered 
without treatment by the next time of testing. 
Testing Interval 
In the review of 20 local guidelines, the most commonly 
recommended screening interval was 3-4 hourly (10 
guidelines, 7 from Aotearoa New Zealand), with an additional 
3 guidelines recommending 3-hourly and one recommending 
4-hourly (11). 
Data from three observational studies (total of 417 at-risk 
babies) reporting regular blood glucose testing suggest that 
10-17% of detected hypoglycaemia occurred between the 
initial test at 1-2 hours and the second test 3-4 hours later 
(13, 15, 16). However, there is a lack of clarity about whether 
the same babies were tested at every time point, and the 
proportion of new versus recurrent cases. There are also 
insufficient data to determine the proportion of cases that 
might occur during 3 – 4-hourly intervals between testing in 
older babies (3 to 4 hours). 
Timing in Relation to Feeds 
In a study of 227 babies (64 (28%) Māori) in Aotearoa New 
Zealand who were ≥ 35 weeks gestation and developed 
hypoglycaemia in the first 48 hours after birth, there was no 
significant change in glucose concentrations within 90 
minutes after feeding by breastfeeding or mother’s expressed 
breastmilk (whether expressed before or after the birth). 
However, blood glucose concentrations did increase slightly 
after a formula feed (mean increase 0.2mmol/L, 95% CI 0.004 
to 0.04 mmol/L) (17). 
Another study of 62 well, term babies in Aotearoa New 
Zealand (2 (3%) Māori) found that there was very little change 
in interstitial glucose concentrations in response to 
breastfeeds in the first 48 hours, but the response increased 
after this age to 0.41-0.44 mmol/L on days 3-4 (18). 
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Stop Time 
In the review of 20 local guidelines, six recommended 
screening for a minimum of 12 hours (all from Aotearoa New 
Zealand), three recommended 9–12 hours and one 24 hours 
(11). 
The survey of 59 practitioners caring for babies at risk of 
hypoglycaemia in Aotearoa New Zealand found that 41 (71%) 
reported that in at-risk but well babies 3 tests were taken; 
(3%) reported 4 tests; 4 (7%) reported 7 tests (likely to equate 
to 3-4 hourly testing for 24 hours); and 3 (5%) reported 
testing for 24 hours if the baby had a mother with diabetes, 
but only for 3 consecutive tests for other risk groups (12). 
Two studies that continued screening at-risk babies for 24 
hours after birth found that relatively few new cases were 
identified after 12 hours (i.e., 0.3% of 1570 babies (2); and 2% 
of 160 babies (3). Similarly, two studies that continued 
screening for 48 hours after birth found that a relatively small 
proportion of cases were identified after 12 hours (1.1% of 
177 babies (4); 0.6% of 502 babies, (5). However, using a 
testing protocol that continued for 72 hours, Kushwaha and 
Sahni identified 7/125 (5.6%) new cases after 24 hours and 
3/125 (2.4%) after 48 hours (6).  
In the Sugar Babies study, Harris et al. used a testing protocol 
that continued for a minimum of 24 hours (1 hour after birth, 
then 3-4 hours for 24 hours, then 3-8 hourly for the next 24 
hours) in 514 at-risk babies (150, 29% Māori, 16, 3% Pacific) in 
Aotearoa New Zealand, with treatment of detected 
hypoglycaemia intended to keep glucose concentrations >2.6 
mmol/L (7). In this study, 260 babies developed 
hypoglycaemia, 187/390 (48%) of hypoglycaemic episodes 
occurred in the first 6 hours, and 315/390 (81%) in the first 24 
hours, but 95/260 babies (37%) had their first episode after 3 
normal blood glucose measurements, and 15 (6%) had their 
first episode >24 hours after birth. Of severe hypoglycaemic 
episodes (< 2.0 mmol/L), 106/143 (74%) occurred within 6 
hours and 130/143 (90%) in the first 12 hours. 
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In the hPOD trial of 2,133 at-risk babies from Aotearoa New 
Zealand and Australia (238 (11%) Māori, 116 (5%) Pacific) (8), 
hypoglycaemia occurred after 12 hours in 213/1,207 (18%) of 
babies with measurements after this time.  
In an American study of 830 at-risk babies who were tested 
for neonatal hypoglycaemia, it first occurred on the initial 
measurement for 202 babies (63.1%), the second 
measurement for 68 babies (21.3%), and the third 
measurement for 50 babies (15.6%). (9).  
In the babies not at risk of neonatal hypoglycaemia from the 
GLOW study (10), 12% had a low plasma glucose between 12-
24 hours.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence for the critical or important outcomes.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 

Screening for neonatal hypoglycaemia typically involves 
obtaining a heel-prick capillary blood sample, and then 
analysing the concentration of glucose. Heel-prick tests are 
likely to be painful for the neonate.  
In the Sugar Babies study of 514 at-risk babies screened for 
hypoglycaemia for at least 24 hours in Aotearoa New Zealand 
(229 (45%) Māori, 22 (4%) Pacific) (7), the median number of 
blood glucose measurements per baby was 9 (range 1-21). 
In the hPOD trial of 2,13 at-risk babies in Aotearoa New 
Zealand and Australia (238 (11%) Māori, 116 (5%) Pacific) (8) 
the mean (SD) number of glucose measurements per baby 
was 7.8 (4.0) in those who became hypoglycaemic and 3.8 
(1.5) in those who did not. 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We found no evidence for the critical or important outcomes.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 

Estimates of frequency of hypoglycaemia at different times 
are very uncertain. 
 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important uncertainty or 
variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge 
[important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care 
nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia 
before discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  
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Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Starting time of 1 hour vs other times: 
Where data are available, it appears that the frequency of 
hypoglycaemia is higher at 1 hour than at 2 hours and decreases 
thereafter.  
Finishing time of 12 hours vs other times: 
Available data suggests that a relatively small proportion of cases 
of neonatal hypoglycaemia could be missed (i.e., 0.3 – 1.1%) if 
screening tests were to conclude at 12 hours.  
Intervals between tests of 3-4 hourly:  
There is limited evidence to suggest that a small proportion of 
cases or episodes (i.e., 10 – 17%) may occur between the initial 
test at 1–2 hours and the second test, approximately 3–4 hours 
later.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 

Panel to Consider: 
Start Time 
Earlier age at start of screening (1 hour vs 2+ hours) is likely to 
result in a higher proportion of babies receiving treatment for 
hypoglycaemia. It is uncertain what proportion of these 
babies would have had higher glucose concentrations later 
without treatment. However, earlier screening is likely to 
detect severe hypoglycaemia earlier and therefore allow 
earlier treatment. 
Testing Interval 
Approximately 10-17% of hypoglycaemia may occur between 
initial testing at 1-2 hours and the next test 3-4 hours later. 
There is no evidence about the risks and benefits of more or 
less frequent testing. Glucose concentrations may not change 
in relation to feeds in the first 48 hours. 
Stop Time 
There is wide variability in the reported incidence of later 
hypoglycaemia in at-risk babies, ranging from 0.3% to 18% 
after 12 hours and 5-6% after 24 hours.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

Each heel-prick test requires at least one heel lancet and blood 
collection device and approximately 5-6 minutes of staff time. The 
average cost of enzymatic glucometer per test is NZ $11.49. The 
average cost of non-enzymatic glucometer per test is NZ $4.25 
(19).  
Cost for analysis of the sample depends on the device used (see 
EtD on that topic).  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We have not systematically searched for evidence of the 
resources required. 

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 
  
 

The cost of additional testing is likely to be small compared to the 
cost of brain injury from undetected hypoglycaemia, but the 
evidence that prompt detection and treatment of hypoglycaemia 
alters neurodevelopmental outcome is very uncertain (see EtD on 
that topic). 
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Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in 
relation to the problem or intervention of interest?  
There is little published literature and therefore it is unclear if 
there are any groups or settings that might be disadvantaged in 
relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the 
relative effectiveness of the intervention for disadvantaged 
groups or settings? 
There is little published literature. It is unlikely that the 
effectiveness of interventions would differ for disadvantaged 
groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, 
education, employment and housing) are likely to have an impact 
on the implementation, and therefore the effectiveness, of 
interventions. 
Are there different baseline conditions across groups or settings 
that affect the absolute effectiveness of the intervention for the 
importance of the problem for disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) 
(21). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion 
of babies who developed hypoglycaemia was similar in Māori 
babies (79/150, 53%) to that in the whole cohort (260/514, 51%) 
(7). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) 
(21). 
In the Sugar Babies study of 514 babies at risk of neonatal 
hypoglycaemia in Aotearoa New Zealand, the number of Pacific 
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babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% 
vs 260/514, 51%) (7). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) 
(21). 
Are there important considerations that people implementing 
the intervention should consider in order to ensure that 
inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (22), participants expressed 
appreciation for the inclusion of prayer or tikanga before certain 
interventions. 
Māori are more likely to experience interpersonal, institutional, 
and structural racism, which requires intentional action on 
addressing racism within these three levels of racism (23, 24, 25). 
Additionally, a systematic literature review by Graham et al. (26) 
provides a summary of 20 years of data from Whānau Māori 
experiences in the public health and/or hospital system. A key 
barrier included perception of racism or discrimination amongst 
whānau Māori. For instance, perceiving healthcare professionals 
to be uninterested in their health and wellbeing. Whānau Māori 
had good experiences when engaging with Māori healthcare 
providers when they provided whanaungatanga and were “just so 
welcoming” (26). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study 
reported difficulties with accessing the hospital due to cost, 
transportation and limited availability with work (22). 
Other considerations 
The Ministry of Health identify four priority groups for maternity 
care. These are Māori, Pacific, younger women (<25 years) and 
women with disabilities (20). Most pregnancy, hospital and well 
child care is free for Aotearoa New Zealand citizens and other 
eligible women, but accessing these services may incur costs that 
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are challenging for families with limited resources. In addition, 
there may be a charge if families use some private or specialist 
services. In the 2014 Maternity Consumer Survey (20), 71% of 
women reported that they had paid for at least one pregnancy-
related service. Māori, Pacific and younger women were less likely 
to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Number of tests 
In a qualitative study of 16 parents (5 Māori, 1 Pacific) interviewed 
9–13 years after their baby was born at risk of hypoglycaemia, 
four specifically recalled blood tests for glucose measurement as 
stressful or traumatic and a negative aspect of participating in the 
follow-up study (CHYLD), even though the blood tests were part of 
routine care and not the research study (27). 
In the Whānau Experiences study (22) of whānau/families with 
diverse cultural backgrounds including Māori, Pacific and Asian 
ethnicities (studied because these groups have a higher likelihood 
of having a baby born at risk of neonatal hypoglycaemia), some 
parents reported negative views about blood testing, including 
being distressed by multiple testing, seeing their small child hurt, 
and not being offered the chance to help.  
Consideration for Māori  
Whānau Māori want the very best health outcomes for their pēpi. 
Whānau felt empowered and disempowered by the healthcare 
team, and the health system, when health provision happened to 
them, rather than with them (e.g., testing). Whānau shared 
experiences of healthcare delivery that occurred without 
explanation, resulting in disempowerment, and others asked 
questions to enable enactment of mana motuhake, especially 
around tikanga.  
Consideration for Pacific 

Start Time 
The protocol for the hPOD trial (8) of well, at-risk babies 
specified giving prophylactic dextrose or placebo gel 1 hour 
after birth and the first blood glucose measurement at 2 
hours. There was consistent feedback from almost all of the 
18 participating hospitals that at the time of administration of 
the gel (1 hour), many babies were receiving skin-to-skin 
contact and/or their first feed. Staff expressed reluctance to 
interrupt this time to administer other procedures.  
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Some Pacific mothers felt very distressed when their baby had to 
be tested multiple times.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Blood glucose screening is standard practice for babies at risk in 
Aotearoa New Zealand. An increase in frequency or duration of 
screening is likely to be feasible but would potentially require 
additional resources, particularly staff time, in most settings. 
Consideration for Māori  
Whānau Māori want the very best health outcomes for their pēpi. 
Whānau felt empowered and disempowered by the healthcare 
team, and the health system, when health provision happened to 
them, rather than with them (e.g., testing). Whānau shared 
experiences of healthcare delivery that occurred without 
explanation, resulting in disempowerment, and others asked 
questions to enable enactment of mana motuhake, especially 
around tikanga.  
Consideration for Pacific 
Some Pacific mothers felt very distressed when their baby had to 
be tested multiple times.  

 
 

SUMMARY OF JUDGEMENTS 

 
JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 
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VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Question 14. 

Should specific pain management strategies vs. control/ placebo/ no intervention be used for pain management during blood sampling for neonatal hypoglycaemia? 

POPULATION: Newborn babies having blood sampling for screening for and treatment of neonatal hypoglycaemia 

INTERVENTION: specific pain management strategies 

COMPARISON: control/ placebo/ no intervention 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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MAIN 
OUTCOMES: 

Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau 
Validated pain scores 
Pain reactivity  
Adverse effects 

SETTING: Any care settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Standard clinical practice is to monitor at-risk babies to determine need for treatment to prevent long term consequences of hypoglycaemia (1). This 
involves collecting a blood sample to test glucose concentration, most commonly using a heel prick (1). However, blood sampling is a painful 
procedure (2) and pain has also been suggested to have detrimental effects on neurodevelopment in very preterm babies (3). Because using painful 
procedures to collect blood to test for neonatal hypoglycaemia is currently unavoidable, it is crucial to identify effective pain management strategies 
that can be used during blood testing.  
The Premature Infant Pain Profile (PIPP) is a tool designed for assessing pain in neonates, particularly preterm babies. It considers physiological and 
behavioral indicators, with a scale ranging from 0 to 21, with higher scores indicating more pain (4, 5). 
The Neonatal Infant Pain Scale (NIPS) evaluates pain based on facial expression, crying, breathing, and limb movements. Scores range from 0 to 7, 
with higher scores indicating more pain (6). 
The Douleur Aiguë Nouveau-né (DAN) scale rates acute pain in term and preterm neonates, scoring from 0 to 10. It assesses facial expressions, limb 
movements, and vocal expression (7). 
The Neonatal Facial Coding System (NFCS) assesses pain through facial expressions on a scale of 0 to 10, where 0 is no pain and 10 is the most pain 
(8). 

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

The desirable effect of different pain management methods are shown below (18): 
Sucrose (administration of oral sucrose with or without non-nutritive sucking (e.g. pacifiers) and 
other sweet solutions (e.g. glucose) prior to or during painful procedures) 
Preterm and term babies: 

• Reduces the Pain Profile of Premature Infants (PIPP) score at 30 seconds after heel lance 
(MD -1.74 (-2.11 to -1.37), 7 randomised controlled trials (RCTs), 547 babies; the mean PIPP 
scores at 30 seconds after heel lance ranged from 4.9 to 13.3 in the control group) (19). 

• Reduces the Neonatal Infant Pain Scale (NIPS) score for venipuncture (MD -0.90 (-1.81 to 
0.01), 1 RCT, 111 babies; the mean NIPS score was 3.8 in the control group) (20). 

Preterm babies:  

• Little to no effect on the PIPP score at 30 seconds after heel lancing (MD -1.88 (-2.32 to 
1.44), 3 RCTs, 192 babies; the mean PIPP scores at 30 seconds after heel lancing ranged 
from 6.3 to 13.3 in the control group) (19). 

Term babies: 

• Reduces the NIPS score after heel lancing (MD -2 (-2.42 to -1.58), 1 RCT, 56 babies; the 
mean NIPS score immediately after heel lancing was 3 in the control group) (19). 

• Reduces the PIPP score at 30 seconds after heel lancing (MD -0.87 (-1.8 to 0.06), 3 RCTs, 227 
babies; the mean PIPP scores at 30 seconds ranged from 4.9 to 8.5 in the control group) 
(19). 

• Uncertain effect on the Douleur Aiguë Nouveau-né behavioural pain scale (DAN) score in 
term babies at 30 seconds after heel lancing (MD -1.9 (-8.58 to 4.78), 1 RCT, 32 babies; the 
mean DAN score at 30 seconds was 9.5 in the control group) (19). 

• Reduces the PIPP score during venipuncture (weighted MD 2.79 (-3.76 to -1.83), 1 RCT, 213 
babies; the mean PIPP scores ranged from 8.9 to 9.2 in the control group) (20). 

Results reported narratively 
Sucrose compared to water was reported to lower NIPS scores one minute after heel lance or 
blood sampling (21, 22) and two minutes after heel lance (22). Sucrose plus non-nutritive 
sucking was also reported to lower PIPP scores one minute after heel lance compared to 
standard care (positioning and swaddling) (24) or compared to no intervention, sucrose only or 
non-nutritive sucking only (9). 
  
 
Skin-to-skin contact (with mothers or Whānau) 
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• Large reduction in PIPP at 30 seconds after heel lance (MD -3.47 (-5.55 to -1.38), 4 RCTs, 191 
babies; the mean PIPP scores ranged from 10.9 to 13.2 in the control group) ((11, 12) our 
additional analysis).  

• Reduced Neonatal Facial Coding System (NFCS) score during heel lancing (MD -0.89 (-1.16 to 
-0.61), 2 RCTs, 362 babies; the mean NFCS score was 3 in the control group at 30 seconds 
after heel lancing (MD -0.78 (-0.95 to -0.60), 2 RCTs, 362 babies; the mean NFCS score was 
1.78 in the control group) ((11, 12) our additional analysis). 

• Uncertain effect on the proportion of babies with low or no pain during the procedure as 
measured by the Neonatal Infant Pain Scale (NIPS) score (RD -0.03 (-0.08 to 0.01), 3 RCTs, 
480 babies) (11). 

• Reduces the proportion of infants in severe pain measured by NIPS (RD −0.23 (−0.31 to 
−0.15), 3 RCTs, 480 babies) and increases the proportion with no pain (0.35 (0.26 to 0.44), 3 
RCTs, 480 babies ) during recovery (11). 

Results reported narratively  
Skin-to-skin contact compared to control was reported to lower PIPP score at 30 seconds (14) 
and two minutes (15)(16) after the procedure. Skin-to-skin contact compared to control was 
also reported to lower NFCS score in preterm babies during heel lance and recovery (17). 
  
 
Breastfeeding (23) 

• Large reduction in NIPS score compared to no intervention (MD -2.53 (-3.46 to -1.60), 5 
RCTs, 459 babies; the mean NIPS scores ranged from 3.45 to 6.43 in the control group). 

• Large reduction in NFCS score compared to no intervention (MD -4.20 (-5.14 to -3.26), 1 
RCT, 60 babies; the mean NFCS score was 7.1 in the control group).  

• Reduction in DAN score compared to no intervention (MD -1.87 (-4.61 to 0.86), 2 RCTs, 250 
babies; the mean DAN score was 5.9 in the control group). 

• Little to no difference in PIPP score compared to no intervention (MD -0.49 (-2.39 to 1.41), 1 
RCT, 29 babies). 

• Large reduction in PIPP score compared to placebo (MD -5.95 (-7.42 to -4.48), 1 RCT, 29 
babies; the mean PPIP score was 11.13 in the control group).  

• Reduction in DAN score compared to placebo (MD -6.24 (-7.38 to -5.10), 1 RCT, 89 babies; 
the mean DAN score was 8.49 in the control group). 

Supplemental breast milk (breast milk placed on the tongue or in mouth) (23) 
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• Little to no effect on the NIPS score compared to no intervention (MD -0.30 (-1.60 to 1.00), 
1 RCT, 60 babies; the mean NIPS score was 5.1 in the control group).  

• Reduction in DAN score compared to no intervention (MD -1.00 (-2.15 to 0.15), 1 RCT, 60 
babies; the mean DAN score was 6.48 in the control group).  

• Reduction in NFCS score at two minutes after heel lance compared to one dose of water 
(MD -0.84 (-1.09 to -0.59), 1 RCT, 45 babies; the mean NFCS score was 5.64 in the control 
group) and compared to two doses of water (MD -0.59 (-0.83 to -0.35), 1 RCT, 44 babies; the 
mean NFCS score was 6.23 in the control group).  

• Little to no effect on body pain score compared to placebo (MD 0.48 (-0.38 to 1.34)). 

Opioids (10)  
This review includes babies receiving opioids for pain during procedures such as dialysis, 
extracorporeal membrane oxygenation treatment, before screening for retinopathy of 
prematurity, placement of Broviac catheter, air leak drainage, insertion of a central line, heel 
lance, lumbar puncture, venipuncture, arterial line placement, and any other painful 
procedures.  

• Large reduction in PIPP/PIPP-R scores during the painful procedure (MD -2.58 (95% CI -3.12 
to -2.03), 3 RCTs, 199 babies; the mean PIPP/PIPP-R during the procedure ranged from 8 to 
11 in the control group). 

• Reduction in NIPS score during the procedure (MD -1.97 (-2.46 to -1.48), 2 RCTs, 102 babies; 
the mean NIPS during the procedure ranged from 5 to 6 in the control group).  

• Little to no effect on the DAN score 1-2 hours after the procedure (MD -0.20 (-2.21 to 1.81), 
1 RCT, 42 babies). 

Other non-pharmacological strategies (13) 
Pain reactivity: babies' response or sensitivity to painful stimuli within the first 30 seconds after 
the painful stimulus 
Pain regulation: babies' response or sensitivity to painful stimuli after the initial pain response 
period (i.e., after the first 30 seconds following the painful stimulus) 
Standard mean difference (SMD): Different measures of pain intensity (coded by either trained 
nurses or research staff) were converted into a standard scale to help readers interpret the 
findings. The standard scale ranges from 0 to 21, with 0 being no pain and 21 being very severe 
pain.   
Non-nutritive sucking compared to control  
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• In preterm babies, moderate reduction in pain reactivity (SMD -0.57 (-1.03 to -0.11), 7 RCTs, 
597 babies) and moderate improvement in pain regulation (SMD 0.61 (0.95 to 0.27), 6 RCTs, 
379 babies). 

• In term babies, large reduction in pain reactivity (SMD -1.13 (-1.57 to -0.68), 8 RCTs, 545 
babies), and large improvement in pain regulation (SMD -1.49 (-2.20 to -0.78), 9 RCTs, 536 
babies). 

Facilitated tucking  

• In preterm babies, large reduction in pain reactivity (SMD -1.01 (-1.44 to -0.58), 12 RCTs, 
733 babies) and moderate improvement in pain regulation (SMD -0.59 (-0.92 to -0.26), 10 
RCTs, 557 babies). 

Light reduction (minimising the amount of light the baby is exposed to, either directly (e.g., 
covering their eyes) or indirectly (e.g., placing a blanket over the babies' incubator). 

• In preterm babies, light reduction likely reduces pain reactivity (SMD -0.71 (-1.08 to -0.34), 2 
RCTs, 125 babies) and improves immediate pain regulation compared to a no-treatment 
control (SMD -1.16 (-1.53 to -0.78), 2 RCTs, 125 babies). 

Other methods of pain management 

• In term babies, cold addition (cooling the site of the painful procedure using a non-
pharmacological method, such as the application of an ice pack to the procedure site) may 
reduce pain reactivity compared to a no-treatment control (SMD -0.85 (-1.48 to -0.23), 2 
RCTs, 142 babies).  

• Little to no effect of paracetamol or topical anaesthetics on pain scores. 

• Little to no effect of heat addition on pain reactivities.  

• Very uncertain effects of swaddling, swallowing water, rocking or holding, touch/massage, 
sound reduction, sound addition, smell addition, therapeutic touch (holding hands over the 
babies without direct contact), co-bedding or music on pain scores or pain reactivities. 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ● Varies 
 ○ Don't know 
  
 

Sucrose  
Of several studies that reported adverse effects, none reported a difference between the 
sucrose and placebo groups. One study reported that there was no difference in blood glucose 
concentrations between the sucrose and water groups. The review authors concluded that 
there is a very low proportion of minor adverse events with sucrose.  
Breastfeeding 
One study reported that there was no difference in the number of babies with effective sucking 
between the breastfeeding and control groups. 
Supplemental breast milk  
One study found no difference in adverse events (oxygen saturation <80%, nausea, 
regurgitation or vomiting, heart rate <100 beats per minute) between supplemental breast milk 
and placebo groups. 
Opioids  
Increase in episodes of apnoea compared to placebo (RR 3.15, 95% CI 1.08 to 9.16; 3 RCTs, 199 
babies; low-certainty evidence). 
Non-nutritive sucking compared to control  
For preterm babies, one study reported that one of the 22 participants receiving the non-
nutritive sucking intervention vomited. Six studies explicitly mentioned that no adverse events 
occurred. 
For term babies, one study reported that one participant in the treatment group and two 
participants in the control group were desaturated during the study. The remaining eight 
studies did not report any adverse events. 
Facilitated tucking  
Of the ten studies, one reported that a participant developed septicaemia after receiving 
experimental care. The other nine studies did not observe any adverse effects. 
Light reduction  
No data 
Cold addition  
No data 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Sucrose 
In preclinical studies, repetitive sucrose 
during the first week of life in mice 
negatively impacts the development of 
important brain structures (25) and did 
not prevent or ameliorate effects of pain 
(heel prick) exposure on memory in 
adulthood (26) Moreover, these adverse 
effects of sucrose in adult mice were seen 
regardless of whether sucrose was given 
for pain or not (25)(26).  
 
 
The limited observational research 
conducted in very preterm babies 
suggests sucrose may not ameliorate 
negative long-term outcomes related to 
neonatal pain-related stress exposure. 
Studies have shown that cumulative 
sucrose exposure may be associated with 
poorer neurobehaviour at term 
equivalent age (27) and at 18 months 
corrected age (CA), perhaps more so for 
girls (28). Recent work by researchers in 
Canada demonstrated that cumulative 
sucrose exposure exacerbated the 
relationship between neonatal pain-stress 
(number of painful procedures) and infant 
cognition and language at 18 months 
corrected age (CA)(29). To date, no RCT 
has reported on long-term 
neurodevelopmental outcomes of 
repetitive sucrose for acute painful 
procedures (19). 
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Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
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Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important 
uncertainty or variability 
 ● Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 
  
 

In the Whānau Experiences study (30) of whānau/families with diverse cultural backgrounds, 
including Māori, Pacific, and Asian ethnicities (studied because these groups have a higher 
likelihood of having a baby born at risk of neonatal hypoglycaemia), some parents reported 
negative views about blood testing, including being distressed by multiple tests, seeing their 
small child hurt, and not being offered the chance to help. 
Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

 
 

Balance of effects 
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Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either 
the intervention or the 
comparison 
 ● Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Desirable effects  

• Sucrose compared to control probably results in a reduction of pain after single heel lances. 

• Skin-to-skin contact, breastfeeding or supplemental breast milk, opiods, light reduction, or 
cold addition may reduce pain in babies undergoing painful procedures. 

• Non-nutritive sucking or facilitated tucking may reduce pain in babies, but the evidence is 
very uncertain.  

Undesirable effects 

• Very uncertain undesirable effects for sucrose, breastfeeding, supplemental breastmilk, 
non-nutritive sucking, or facilitated tucking. 

• Opioids may result in an increase in episodes of apnoea. 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ● Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

Sucrose cost NZ$13.91 per 25 ml (Biomed, NZ) 
Skin-to-skin contact, breastfeeding, supplemental breastmilk, non-nutritive sucking, facilitated 
tucking, light reduction or cold addition do not have a per unit cost, but time must be spent 
training health professionals and their supporting the interventions and educating parents. 
These non-pharmacological methods require minimal financial resources but necessitate 
dedicated time and effort for training and education. 

 
 

Certainty of evidence of required resources 
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What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

We are reasonably certain of the cost of sucrose, but uncertain about the cost of staff time and 
training.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either 
the intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

No evidence on the cost-effectiveness.  
As the comparator of standard care or no intervention does not have a cost, cost-effectiveness 
is likely to favour the comparator. However, since pain has been suggested to have detrimental 
effects on neurodevelopment in very preterm babies (3), adequately treating pain in the NICU 
may have beneficial effects on later neurodevelopment, which have not yet been quantified. 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ● Probably no impact 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  

It is important that education for parents 
around pain management strategies 
occurs consistently, as a Finnish study of 
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 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and housing) 
are likely to have an impact on the implementation, and therefore the effectiveness, of 
interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups 
or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (32). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed 
hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 
51%) (33). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (32). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) ((33). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (32). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
Whānau Māori are highly tuned to notice when healthcare professionals appear to be both 
desensitised to providing care versus caring for their pēpi. Whānau noticed when staff provided 
comfort and care for painful procedures, which made them feel like the staff cared for their 
pēpi. In some situations, this was their pēpi first experience of pain. When staff had made a 
connection with the whānau through whanaungatanga, whānau had an opportunity to establish 
a relationship, which enabled the opportunity to ask questions, and be fully informed about the 
painful procedure. 

178 NICU parents found that the non-
pharmacological strategies used by 
parents varied in different hospitals (38). 
The authors suggested this may be due to 
differing levels of family-centred care 
practised between the hospitals. 
Providing a range of different pain 
strategies will help ensure sufficient pain 
management is available to all babies, 
including those whose parents face 
barriers to being present for all painful 
procedures. These barriers may be 
present for a variety of reasons including 
continued need to work, living further 
from the hospital or having other young 
children.  
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In the Whānau Experience study (30), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (34)(35)(36). 
Additionally, a systematic literature review by Graham et al. (37) provides a summary of 20 
years of data from whānau Māori experiences in the public health and/or hospital system. A key 
barrier included perception of racism or discrimination amongst whānau Māori. For instance, 
perceiving healthcare professionals to be uninterested in their health and wellbeing. Whānau 
Māori had good experiences when engaging with Māori healthcare providers when they 
provided whanaungatanga and were “just so welcoming” (37). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (30) 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (31). Most pregnancy, hospital and well 
child care is free for Aotearoa New Zealand citizens and other eligible women, but accessing 
these services may incur costs that are challenging for families with limited resources. In 
addition, there may be a charge if families use some private or specialist services. In the 2014 
Maternity Consumer Survey (31), 71% of women reported that they had paid for at least one 
pregnancy-related service. Māori, Pacific and younger women were less likely to have paid for 
services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

A study of smell addition with mother's breastmilk to manage pain during heel pricks found this 
intervention acceptable for more than 80% of mothers (n=11) and nurses (n=20) (39). 
In a questionnaire completed by 81 parents in a surgical NICU in Australia, most parents used 
non-nutritive sucking and strategies involving touch nearly always or always during painful 
procedures (including touching, holding, positioning, swaddling, and facilitated tucking), 
suggesting that these strategies are acceptable to parents and clinicians (40). Breastfeeding, 
breastmilk scent, sucrose, skin-to-skin and music were not as frequently used, with 12%, 22%, 
33%, 34% and 40% of parents using these nearly always or always during painful procedures.  
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This study also reported that 80% of parents wanted to be present during painful procedures 
(40). Researchers who interviewed 12 parents suggested that pain management strategies 
involving parents decreased parental stress by providing a way for parents to contribute to 
reducing their babies' pain (41). However, this is not true for all parents, with some preferring 
to leave the room during painful procedures to avoid seeing their baby in pain (42). Because 
parental presence is necessary for some pain management strategies like skin-to-skin and 
breastfeeding, it is important to offer a range of strategies so parents can decide what is best 
for their whānau. 
Considerations for Māori 
In the whānau experience study (30), Whānau Māori valued being offered skin to skin and then 
supported to breastfeed their pēpi during testing. 
Considerations for Pacific 
In the whānau experience study (30), 50% of Pacific women were offered skin-to-skin contact 
during hypoglycaemia testing. All the women who were offered this, expressed they believe 
skin-to-skin contact is very important for the care of their baby. One woman interviewed said 
that in a case where a mother cannot provide skin-to-skin contact, a father should.  
Consideration for Asian 
In the whānau experience study (30), few Asian participants remembered being offered the 
opportunity to provide skin-to-skin contact. A few participants expressed that they would have 
appreciated being offered the choice.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

By 2007, sucrose was already used in most Aotearoa New Zealand neonatal units, indicating 
feasibility in the Aotearoa New Zealand context (43). It is recommended for consideration in the 
Starship guidelines for neonates and babies undergoing painful procedures, alongside ensuring 
the babies is "calm, relaxed, warm and fed" (44). Sucrose is feasible as it provides pain relief 
only 1-2 minutes after administration, meaning it can be applied immediately before a painful 
procedure.  
Although the Australian study above (40) noted that breastfeeding and skin-to-skin contact 
were used by some parents during painful procedures, these interventions do pose logistical 
challenges as the breastfeeding parent or another caregiver needs to be present at the time of 
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the painful procedure (45). Breastfeeding is also not as feasible for some babies who have 
difficulty sucking (45). 
The need for different strategies to suit different situations was highlighted in a study of 178 
parents in NICUs across Finland (38). They found that the non-pharmacological interventions 
used by parents were related to the gestational and postnatal age of babies, their length of 
hospitalisation, condition, and pain intensity. For example, babies with a lower gestational age 
were more likely to receive comforting touch methods, including kangaroo care, whilst those 
with a higher gestational age were more likely to receive sucrose or breastfeeding. 
Lack of information about feasibility in relation to other methods not currently used (i.e. 
facilitated tucking). 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 
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CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 15. 

Should a point-of-care testing method be used to diagnose hypoglycaemia in neonates ? 

POPULATION: Neonates  

INTERVENTION: a point-of-care testing method  

PURPOSE OF THE TEST: Screening for neonatal hypoglycaemia 

LINKED TREATMENTS: Milk feedings (either breastmilk or breastmilk substitute); buccal dextrose gel; glucagon; intravenous glucose 

ANTICIPATED OUTCOMES: Critical outcomes  
True positive  
True negative 
False positive  
False negative  

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendations  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those 
with recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia 
can lead to brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
The difficulty with detecting hypoglycaemic episodes is that they are usually asymptomatic or babies may have non-specific signs, so regular 
blood testing to measure glucose concentrations is recommended, particularly for at-risk babies.  
While laboratory methods are the diagnostic standard and have a high degree of accuracy, the requirement to send blood to the lab and 
wait for the results means that there can be delays in providing timely treatment for low blood glucose concentrations. Point-of-care (also 
called cot-side) testing methods allow for rapid results and immediate management decisions, but concerns have been raised about their 
inaccuracies, leading to missed cases where hypoglycaemia remains undetected, or unnecessary treatment of those with normal blood 
glucose concentrations (1). 
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There are a number of different types of point-of-care devices and they use several different methods for detecting glucose concentrations. 
We have grouped studies together based on the modality of each device (reaction enzyme used, photometric or electrochemical 
measurement). These are (the devices currently used in Aotearoa New Zealand are bolded): 
Enzymatic (glucose oxidase, GO) + photometry: Reflotest, BM-Reflolux, Reflolux II, Accu-chek III, One Touch II, Ames Glucometer, SureStep, 
Dextrostix 
Enzymatic (glucose dehydrogenase, GDH) + photometry: HemoCue; Accu-chek Active 
Enzymatic (GO) + electrochemistry: Elite XL , Precision PCx , ABL 735, EasyGluco, GlucoTest Plus, StatStrip, iSTAT, Freestyle NeoH 
Enzymatic (GDH) + electrochemistry: Advantage Boeh , Accu-chek Advantage, Accu-chek Inform, Precision Xceed, Precision Xceed Pro, 
Optium Xceed, Contour, Accu-chek Aviva Nano, Accu-chek Performa  
Enzymatic (hexokinase): Encore QA+, ABL 800 
These are metrics commonly used in medical diagnostics and binary classification tasks to evaluate the performance of a model or a test. 
1. Sensitivity (True Positive Rate): 
Sensitivity measures the proportion of actual positive cases that are correctly identified by a diagnostic test or a model. 
Sensitivity = True Positives / (True Positives + False Negatives) 
2. Specificity (True Negative Rate):  
Specificity measures the proportion of actual negative cases that are correctly identified by a diagnostic test or a model. 
Specificity = True Negatives / (True Negatives + False Positives) 
3. Positive Predictive Value (PPV): 
PPV measures the probability that subjects with a positive test result truly have the disease. 
PPV = True Positives / (True Positives + False Positive) 
4. Negative Predictive Value (NPV): 
NPV measures the probability that subjects with a negative test result truly don't have the disease. 
NPV = True Negatives / (True Negatives + False Negatives) 
5. Accuracy: 
Accuracy measures the overall correctness of the diagnostic test or model across all classes. 
Accuracy = (True Positives + True Negatives) / (True Positives + True Negatives + False Positives + False Negatives) 

CONFLICT OF INTERESTS: CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Test accuracy 
How accurate is the test? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very inaccurate 
 ○ Inaccurate 
 ○ Accurate 
 ○ Very accurate 
 ○ Varies 
 ○ Don't know 
  
 

Different point-of-care testing methods have different sensitivities and specificities for 
detecting hypoglycaemia in at-risk babies (2). 
Enzymatic (GO) + photometry (Dextrostix) 
Low sensitivity:0.72 (95% CI: 0.64 to 0.76)| High specificity:0.95 (95% CI: 0.87 to 0.98)  
Enzymatic (GDH) + photometry (HemoCue, Accu-chek Active) 
Low sensitivity:0.64 (95% CI: 0.13 to 0.95)| High specificity:0.99 (95% CI: 0.88 to 1.00) 
Enzymatic (GO) + electrochemistry (Elite XL, iSTAT, Freestyle NeoH) 
Moderate to high sensitivity:0.82 (95% CI: 0.70 to 0.89)| High specificity:0.94 (95% CI: 0.83 
to 0.98) 
Enzymatic (GDH) + electrochemistry (Optium Xceed, Accu-chek Advantage) 
Moderate to high sensitivity: 0.81 (95% CI: 0.62 to 0.91)| High specificity:0.96 (95% CI: 0.88 
to 0.99) 
Enzymatic (hexokinase) (ABL 800)  
Moderate to high sensitivity: 0.84 (95% CI: 0.73 to 0.91) | High specificity: 0.93 (95% CI: 0.88 
to 0.96)  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Threshold (mmol/L) to classify positive or 
negative results: 
Enzymatic (GO) + photometry: 
7 studies used 2.2, 1 study used 2.1, 1 
study 2.0 and 1 study used 1.9 
Enzymatic (GDH) + photometry:  
4 studies used 2.5/2.6, 2 studies used 2.2, 
and 1 study used 2.0 
Enzymatic (GO) + electrochemistry:  
8 studies used 2.5/2.6, 4 studies used 
2.2/2.1, and 1 study used 2.0 
Enzymatic (GDH) + electrochemistry:  
10 studies used 2.5/2.6, 2 studies used 2.2 
Enzymatic (hexokinase):  
2 studies used 2.6  

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We assumed a pre-test probability (prevalence) of 50% in at-risk babies (4).  
Among 1000 at-risk babies, of whom 500 babies (50%) will develop hypoglycaemia and 500 
will not, using the following point-of-care testing methods: 
Enzymatic (GO) + photometry (Dextrostix)  
360 (320 to 380) babies with hypoglycaemia will be correctly identified;  
475 (435 to 490) babies without hypoglycaemia will be correctly identified.  
Enzymatic (GDH) + photometry (HemoCue, Accu-chek Active) 
320 (65 to 475) babies with hypoglycaemia will be correctly identified;  
495 (440 to 500) babies without hypoglycaemia will be correctly identified.  
Enzymatic (GO) + electrochemistry (Elite XL, iSTAT, Freestyle NeoH) 
410 (350 to 445) babies with hypoglycaemia will be correctly identified;  

Babies with positive results will usually be 
treated and undergo further testing. 
For babies with negative results, testing 
may cease, alleviating any burden for the 
baby and whānau/family and reducing the 
use of resources (3). 
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470 (415 to 490) babies without hypoglycaemia will be correctly identified.  
Enzymatic (GDH) + electrochemistry (Optium Xceed, Accu-chek Advantage)  
405 (310 to 455) babies with hypoglycaemia will be correctly identified;  
480 (440 to 495) babies without hypoglycaemia will be correctly identified.  
Enzymatic (hexokinase) (ABL 800)  
420 (365 to 455) babies with hypoglycaemia will be correctly identified;  
465 (440 to 480) babies without hypoglycaemia will be correctly identified.  
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We assumed a pre-test probability (prevalence) of 50% in at-risk babies (4), among 1000 at-
risk babies, of whom 500 babies (50%) will develop hypoglycaemia and 500 will not, using 
the following point-of-care testing methods: 
Enzymatic (GO) + photometry (Dextrostix)  
140 (120 to 180) babies with hypoglycaemia will be incorrectly classified as not having 
hypoglycaemia;  
25 (10 to 65) babies without hypoglycaemia will be incorrectly classified as having 
hypoglycaemia . 
Enzymatic (GDH) + photometry (HemoCue, Accu-chek Active) 
320 (65 to 475) babies with hypoglycaemia will be incorrectly classified as not having 
hypoglycaemia;  
5 (0 to 60) babies without hypoglycaemia will be incorrectly classified as having 
hypoglycaemia.  
Enzymatic (GO) + electrochemistry (Elite XL, iSTAT, Freestyle NeoH)  
90 (55 to 145) babies with hypoglycaemia will be incorrectly classified as not having 
hypoglycaemia;  
25 (10 to 85) babies without hypoglycaemia will be incorrectly classified as having 
hypoglycaemia.  

Babies incorrectly classified as having 
hypoglycaemia will potentially undergo 
unnecessary treatment and additional 
testing. This places an unnecessary 
burden on the whānau/family in terms of 
both time and anxiety. Moreover, it 
entails the wasteful expenditure of time 
and resources.  
Babies with hypoglycaemia incorrectly 
classified as not having hypoglycaemia 
may not be treated promptly, and in 
severe cases this may result in 
neurological complications (5). Testing 
may not be continued so that delayed or 
prolonged hypoglycaemia may not be 
detected.  
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Enzymatic (GDH) + electrochemistry (Optium Xceed, Accu-chek Advantage) 
90 (55 to 150) babies with hypoglycaemia will be incorrectly classified as not having 
hypoglycaemia;  
30 (10 to 85) babies without hypoglycaemia will be incorrectly classified as having 
hypoglycaemia.  
Enzymatic (hexokinase) (ABL 800)  
80 (45 to 135) babies with hypoglycaemia will be incorrectly classified as not having 
hypoglycaemia;  
35 (20 to 60) babies without hypoglycaemia will be incorrectly classified as having 
hypoglycaemia.  
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Certainty of the evidence of test accuracy 
What is the overall certainty of the evidence of test accuracy? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
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Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Certainty of the evidence of test's effects 
What is the overall certainty of the evidence for any critical or important direct benefits, adverse effects or burden of the test? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

We did not find any research evaluating the direct impact of tests on outcomes for babies.  The mean number of blood glucose tests 
was 6.0 in at-risk babies who did not have 
hypoglycaemia, 7.0 in babies with an 
initial measurement below the threshold, 
and 11.1 in babies whose first 
measurement was above the threshold 
but who had a subsequent measurement 
below the threshold (3). 
Inaccurate measurement was cited as a 
contributing factor in almost all cases of 
litigation related to neonatal 
hypoglycaemia in the UK (6). 

Certainty of the evidence of management's effects 
What is the overall certainty of the evidence of effects of the management that is guided by the test results? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

No direct evidence was found. In otherwise healthy newborn babies with 
asymptomatic moderate hypoglycaemia, 
using a lower glucose treatment threshold 
(1.9 mmol/L) was found to be as effective 
as a conventional threshold (2.6mmol/L) 
in terms of psychomotor development at 
18 months (7). 
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Certainty of the evidence of test result/management 
How certain is the link between test results and management decisions? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

No direct evidence was found.   
 

Certainty of effects 
What is the overall certainty of the evidence of effects of the test? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  

We are reasonably confident about the effects of the test, as these are routine practices 
throughout Aotearoa New Zealand.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ○ Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty 

Increased accuracy is associated with a decreased number of tests because if testing 
methods are known to be inaccurate, it is usual to recommend that any positive test (i.e. 
blood glucose concentration measured below the threshold) is repeated using a more 
accurate laboratory method (3). 
In the Whānau Experiences study (8) of whānau/families with diverse cultural backgrounds 
including Māori, Pacific and Asian ethnicities (studied because these groups have a higher 
likelihood of having a baby born at risk of neonatal hypoglycaemia), some parents reported 
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or variability 
  
 

negative views about blood testing, including being distressed by multiple testing, seeing 
their small child hurt, and not being offered the chance to help.  
 
Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 
High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 
High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 
Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 
Cost [important] 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 

A guideline panel needs to evaluate whether the benefits of a correct classification (True 
Positive and True Negative) outweigh the potential harms of an incorrect classification (False 
Positive and False Negative).  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  
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 ○ Varies 
 ○ Don't know 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

The cost usually includes cost of inital decice, supplies and staff timing. 
Cost data were available from a study of babies at risk of hypoglycaemia who had blood 
glucose concentrations measured 1 hour after birth, then every 3–4 hours before feeds for 
the first 24 hours, and every 6–8 hours for the subsequent 24 hours. The authors reported 
that screening using an enzymatic + electrochemical glucometer (i-STAT) cost NZ$86.94, 
whereas using a photometric glucometer (Accu-CHEK, HemoCue) with positive tests 
repeated cost NZ$97.08 per baby in 2016/2017 (3). 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

High certainty about the cost of nzymatic + electrochemical glucometer (i-STAT) and a 
photometric glucometer (Accu-CHEK, HemoCue). 

 
 

Cost effectiveness 
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Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

The cost-effectiveness analyses showed that using an enzymatic + electrochemical 
glucometer is cost-saving with wide variations in staff time and costs, irrespective of the 
false-positive level of photometric glucometers, and where ≥78% of low values are 
laboratory confirmed. Where photometric glucometers may be less costly (e.g., a false-
negative rate exceeding 15%), instances of hypoglycaemia will be missed (3). 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing ) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
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Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). However, in the Sugar Babies study of 514 babies 
at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole 
cohort (260/514, 51%) (4). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (4).  
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (10). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (8), participants expressed appreciation for the inclusion of 
karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (11, 12, 
13). 
Additionally, a systematic literature review by Graham et al. (14) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and 
wellbeing. Whānau Māori had good experiences when engaging with Māori healthcare 
providers when they provided whanaungatanga and were “just so welcoming” (14).  
Consideration for Pacific 
Some Pacific women interviewed in the Whānau experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (8). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (9). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or specialist 
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services. In the 2014 Maternity Consumer Survey, (9), 71% of women reported that they had 
paid for at least one pregnancy-related service. Māori, Pacific and younger women were less 
likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

A national survey (15) of directors/managers of neonatal units, midwives, registered nurses, 
and neonatal/paediatric consultants (n=84) spanned all district health boards (DHBs) in 
Aotearoa New Zealand except Te Whatu Ora Whanganui. Respondents were asked which 
device they preferred for neonatal blood glucose testing.  
The majority of midwives preferred iStat (7/24), Blood gas analsyer (5/24) and Accuchek 
(4/24). The majority of doctors preferred blood gas analyser (8/16) followed by iSTAT (5/16). 
Managers of care units preferred iStat (6/19), Blood gas analsyer (5/19) and Accuchek (5/19). 
Lead maternity carer (LMC) midwives mainly preferred iSTAT (4/8).  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Point-of-care devices are readily accessible throughout Aotearoa New Zealand. 
A national survey in Aotearoa New Zealand (15), encompassing directors/managers of 
neonatal units, midwives, registered nurses, and neonatal/paediatric consultants (n=84), 
spanned all DHBs except Te Whatu Ora Whanganui. Nearly all respondents (69 out of 70) 
indicated that capillary heel-prick blood sampling was their preferred method for screening 
neonates for hypoglycaemia. The technique for analysing capillary blood samples were blood 
gas analyser (19/59), Accu-chek (10/59), i-STAT (9/58), HemoCue (10/59), FreeStyle NeoH 
(3/59), Dextrostix (1/59), lab analysis (unknown instrument) (4/59) 
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Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

TEST ACCURACY Very inaccurate Inaccurate Accurate Very accurate 
 

Varies Don't know 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF THE EVIDENCE 
OF TEST ACCURACY 

Very low Low Moderate High   No included studies 

CERTAINTY OF THE EVIDENCE 
OF TEST'S EFFECTS 

Very low Low Moderate High   No included studies 

CERTAINTY OF THE EVIDENCE 
OF MANAGEMENT'S EFFECTS 

Very low Low Moderate High 
  

No included studies 

CERTAINTY OF THE EVIDENCE 
OF TEST 
RESULT/MANAGEMENT 

Very low Low Moderate High 
  

No included studies 

CERTAINTY OF EFFECTS Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 
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RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 16. 

Should higher or lower blood glucose concentrations vs. blood glucose concentration of 2.6 mmol/L be used for defining of neonatal hypoglycaemia? 

POPULATION: Newborn babies 

INTERVENTION: higher or lower blood glucose concentrations 

COMPARISON: blood glucose concentration of 2.6 mmol/L 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 
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SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
However, the definition of neonatal hypoglycaemia remains controversial and has changed over time (1). Recommended thresholds for defining 
hypoglycaemia in published guidance vary between 2.0 and 4.0 mmol/L. The most common threshold in primary studies was 2.6 mmol/L (2).  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are all authors of cited papers. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Lower threshold  
Would result in fewer babies being identified as having hypoglycaemia and 
therefore being treated and having further testing. This would potentially: 

• reduce testing 

• avoid overtreatment, including NICU admission [critical] 

• increase breastfeeding [critical] 

In a single randomised controlled trial (RCT) conducted in the Netherlands (3), 
689 at-risk babies ≥35 weeks’ gestation with asymptomatic moderate 
hypoglycaemia (blood glucose 1.9 to <2.6 mmol/L) at 3–24 hours of age were 
randomised to treatment to maintain glucose concentrations of ≥2.0 mmol/L 
(intervention group) or ≥2.6 mmol/L. They found little to no difference in: 

• Neurodevelopmental impairment at ≥18 months of age [critical]  

• Bayley cognitive or motor scores at ≥18 months of age 

• Duration of initial hospital stay [important] 

Reasons for threshold of 2.6mmol/L: 
There are at least three methods for determining 
an appropriate threshold for identifying neonatal 
hypoglycaemia. One is the statistical approach, 
which defines hypoglycaemia as a blood or 
plasma glucose level that is more than two 
standard deviations below the mean in healthy 
low-risk babies, i.e., below the 95th centile.  
In the GLOW study, a prospective observational 
study of healthy-term appropriate-for-gestational 
age babies, the mean glucose concentrations 
rose throughout the first 18 hours, remained 
stable to 48 hours (3.3 ± 0.6 mmol/L), and then 
rose to a new plateau after 72 hours (4.6 ± 0.7 
mmol/L). In this study, a blood glucose 
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• Cost [important]  

There were no data for admission to special care nursery or neonatal intensive 
care nursery, fully breastfeeding at hospital discharge, separation from the 
mother for treatment of hypoglycaemia before discharge home, hypoglycaemic 
injury on brain imaging, time to blood glucose normalisation after intervention, 
receipt of treatment for hypoglycaemia during initial hospital stay, number of 
episodes of hypoglycaemia, breastmilk feeding exclusively from birth to hospital 
discharge, or duration of treatment. 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with 2.6 
mmol/L blood 
glucose 
concentrations 

Risk difference 
with lower 
blood glucose 
concentrations 

Neurodevelopment 
impairment at ≥18 
months 

582 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- No differences between groups of 
the neurodevelopment impairment 
at ≥18 months measured by either 
Bayley cognitive scores or motors < 
-2 standard deviation.  

Admission to special 
care nursery or 
neonatal intensive 
care nursery  - not 
measured 

- - - - - 

Fully breastfeeding 
at hospital 
discharge - not 
measured 

- - - - - 

Separation from the 
mother for 
treatment of 
hypoglycaemia 
before discharge 
home - not 
measured 

- - - - - 

concentration <2.6 mmol/L was approximately 
the 10th percentile from 2 hours to 48 hours of 
age (8). 
The second approach to defining neonatal 
hypoglycaemia is to consider the glucose 
concentration at which there is evidence of 
triggering counter-regulatory mechanisms or the 
neurophysiological definition.  
Koh 1988 measured evoked potentials (electrical 
potentials produced after stimulation of specific 
neural tracts) during hypoglycaemia in 17 babies 
(only 5 were neonates) and found that abnormal 
sensory evoked potentials occurred only in those 
with blood glucose concentrations <2.6 mmol/L, 
although this did not occur in all babies. 
Importantly, recovery of evoked potentials took 
up to 24 hours in the neonates (9). 
Pryds 1990 found that when blood glucose 
concentrations were <1.7 to 2.5 mmol/L in babies 
<34 weeks of gestational age (n = 25, mean 
gestational age 30.4 weeks), cerebral blood flow 
and plasma epinephrine concentrations 
increased (10). 
A third approach to defining neonatal 
hypoglycaemia is to determine the glucose 
concentration below which there is evidence of 
brain injury.  
Lucas 1988 studied 661 preterm babies <1850g 
birthweight and examined the relationship 
between developmental scores at 18 months and 
the number of days on which blood glucose was 
measured below concentrations varying from 0.4 
to 4 mmol/L. They reported that the strongest 
association was seen using a cut-off of <2.5 
mmol/L, i.e., babies who had blood glucose 
concentrations <2.5 mmol/L on more days had 
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Hypoglycaemic 
injury on brain 
imaging - not 
measured 

- - - - - 

Breastmilk feeding 
exclusively from 
birth to hospital 
discharge - not 
measured 

- - - - - 

Duration of initial 
hospital stay 

686 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- The mean 
duration of 
initial hospital 
stay was 
4.7 days 

MD 0.1 days 
lower 
(0.6 lower to 0.4 
higher) 

Cost 686 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- No differences between groups on 
the cost of hospital stay for the 
babies and the costs after the 
neonatal period.  

 
a.Downgraded one level for serious risk of bias due to lack of blinding. 
b.Downgraded one level for serious imprecision due to the confidence interval 
including the possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
 
A retrospective cohort study conducted in Ottawa, Canada including 10,965 
babies consistently observed decreases in the initial rate of exclusive 
breastfeeding with hypoglycaemia screening (4).  
Using data from the Sugar Babies study (5), which focused on babies at risk of 
hypoglycaemia, it was estimated that reducing the blood glucose concentration 
threshold to 1.94 mmol/L would decrease the incidence of hypoglycaemia from 
52% to 13% and the cost of screening using a non-enzymatic glucometer from NZ 
$97.08 to NZ $47.71 (6). 
 
Higher threshold  
Would result in more babies being identified as having hypoglycaemia and 
therefore being treated and having further testing. This would potentially lead 
to: 

lower developmental scores. Abnormalities in 
arithmetic and motor scores persisted at 8 years 
(11). 
An Aotearoa New Zealand prospective cohort 
study (CHYLD) of children at risk of 
hypoglycaemia found that children who had 
experienced blood glucose concentrations <2.6 
mmol/L (n = 477, 38% Māori, 4% Pacific) had 
poorer scores on executive function and visual-
motor function at 4.5 years (12), but not 2 years, 
with worse scores if the hypoglycaemia was 
recurrent or severe (<2.0 mmol/L) (13). There 
were no differences in school achievement 
between those who did and did not have glucose 
concentrations <2.6 mmol/L at 9–10 years (n = 
480, 31% Māori, 2% Pacific) (14), but there were 
small differences in specific aspects of executive 
function, behaviour and brain imaging (15)(16). 
All babies were screened and treated with the 
intention of maintaining blood glucose 
concentrations >2.6 mmol/L.  
Lower Threshold  
In the RCT of lower versus higher thresholds (3), 
babies randomised to the lower threshold group 
experienced a large decrease in receipt of IV 
dextrose: 21/348 (6%) vs. 70/341 (21%), mean 
difference -14.5% (-19.5 to -9.5) (146 fewer per 
1,000), and a large decrease in supplemental oral 
feeding, although the rate of supplemental 
feeding was high in both groups: 275/348 (79%) 
vs. 332/341 (97%), mean difference -18.3% (-23.1 
to -13.8) (185 per 1000). The number of babies 
who needed to be treated to prevent one 
instance of intravenous glucose administration 
was 7, to prevent one instance of tube feeding 
was 12, and to prevent one instance of 
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• fewer recurrent and severe episodes of hypoglycaemia  

• better long-term neurological outcomes for some babies [critical] 

Consideration for Māori 
Using a threshold of 2.6 mmol/L for neonatal hypoglycaemia, the Sugar Babies 
study (7) reported that the proportion of babies who developed hypoglycaemia 
was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 
51%). 
Consideration for Pacific 
Using a threshold of 2.6 mmol/L for neonatal hypoglycaemia, the Sugar Babies 
study (7) reported that the proportion of babies who developed hypoglycaemia 
was similar in Pacific babies (6/16, 38%) to that in the whole cohort (260/514, 
51%).  

supplemental oral feeding was 5. The duration of 
breastfeeding was similar in both groups.  
Babies randomised to the lower threshold group 
also had a small decrease in the number of 
glucose measurements, mean 6.4 (SE 0.1), n = 
345 vs. 7.0 (0.2), n = 337, mean difference -0.7 (-
1.0 to -0.3). These numbers are similar to those 
found in a single study conducted in Aotearoa 
New Zealand (n = 481, 31% Māori), where the 
mean number of blood glucose tests was 6.0 in 
at-risk babies who did not have hypoglycaemia, 
7.0 in babies with an initial measurement below 
the threshold, and 11.1 in babies whose first 
measurement was above the threshold but who 
had a subsequent measurement below the 
threshold (6). 
Higher Threshold  
No additional studies 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ● Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Lower Threshold  
May result in: 

• Some at-risk babies not being identified 

• Delayed diagnosis and treatment  

• More recurrent or severe episodes of hypoglycaemia  

• Increased risk of neurological complications [critical] 

In the RCT (3) there were two serious adverse effects [critical]; one convulsions 
and one death, both in the lower threshold group and considered not likely 
related to treatment. 
Severity of hypoglycaemia [less important]—more in lower threshold group 
Lower threshold results in: 

Lower Threshold  
In the RCT (3) the low threshold group had a 
large increase in episodes of hypoglycaemia (<2.6 
mmol/L) (57% vs. 47%, mean difference 10%, 
95% CI 2-17) (225 more per 1,000) .  
Higher Threshold 
No additional studies  
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• Large increase in moderate hypoglycaemia (104 more per 1,000 ) [critical]  

• Moderate increase in severe hypoglycaemia (46 more per 1,000) [critical] 

• Uncertain effect on serious adverse effects [critical]; both in the lower 
threshold group (1 convulsions and 1 death) and considered not likely related 
to treatment.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with blood 
glucose 
concentration 
of 2.6 mmol/L 

Risk difference 
with lower blood 
glucose 
concentrations 

Adverse effects- 
serious 

689 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 4.93 
(0.24 to 
103.02) 

Study population 

0 per 1,000 0 fewer per 1,000 
(0 fewer to 0 
fewer) 

Adverse effects - 
severe 
hypoglycaemia 
(< 2.0 mmol/L) 

689 
(1 RCT) 

⨁⨁⨁◯ 
Moderatea 

RR 1.88 
(1.04 to 
3.41) 

Study population 

53 per 1,000 46 more per 
1,000 
(2 more to 127 
more) 

Adverse effect- 
moderate 
hypoglycaemia 
(2.0-2.6mmol/L) 

689 
(1 RCT) 

⨁⨁◯◯ 
Lowa,c 

RR 1.25 
(0.92 to 
1.69) 

Study population 

416 per 1,000 104 more per 
1,000 
(33 fewer to 287 
more) 

 
a.Downgraded one level for serious risk of bias due to lack of blinding. 
b.Downgraded two levels for serious imprecision due to wide confidence 
intervals and zero events in the control group.  
c.Downgraded one level for serious imprecision due to the confidence interval 
including the possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
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Higher Threshold  
Would result in more babies being identified as having hypoglycaemia and 
therefore being treated and having further testing. This would potentially lead 
to:  

• increased testing 

• increased treatment  

• more NICU admission, formula use 

• decrease in the initial rate of exclusive breastfeeding 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

The evidence is mostly based on observational studies and expert opinions. 
While there was one high-quality randomised trial examining different treatment 
thresholds (3), the developmental outcomes in this study were assessed at 18 
months of age. However, cognitive and social functioning problems that have 
been associated with neonatal hypoglycaemia typically emerge in later 
developmental stages than this age.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Important uncertainty or 
variability 
 ● Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

In the Whānau Experiences study (17) of 
whānau/families with diverse cultural 
backgrounds including Māori, Pacific and Asian 
ethnicities (studied because these groups have a 
higher likelihood of having a baby born at risk of 
neonatal hypoglycaemia), some parents reported 
negative views about blood testing, including 
being distressed by multiple testing, seeing their 
small child hurt, and not being offered the 
chance to help.  
Consideration for Māori  
Whānau Māori want the very best health 
outcomes for their pēpi. Whānau felt 
empowered and disempowered by the 
healthcare team, and the health system, when 
health provision happened to them, rather than 
with them (e.g., testing). Whānau shared 
experiences of healthcare delivery that occurred 
without explanation, resulting in 
disempowerment, and others asked questions to 
enable enactment of mana motuhake, especially 
around tikanga.  
Consideration for Pacific  
Some Pacific mothers also felt very distressed 
when their baby had to be tested multiple times. 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ● Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Lower threshold compared to 2.6 mmol/L:  
Very low certainty evidence showed: 

• Little to no effect on neurodevelopmental impairment at ≥18 months of age 
[critical], duration of initial hospital stay [important], cost [important]. 

• Large increase in moderate hypoglycaemia  

• Moderate increase in severe hypoglycaemia  

• Uncertain effect on serious adverse effects [critical] 

Higher threshold compared to 2.6 mmol/L:  
No additional studies. 
 
Considerations for Māori 
Limited evidence suggests that the effects are similar for Māori babies. 
Considerations or Pacific 
No specific evidence about the effects on Pacific babies, but the baseline risk is 
likely to be similar to other babies studied. 
 
 

Lower threshold compared to 2.6 mmol/L:  
May result in  

• a large decrease in receipt of IV dextrose  

• a large decrease in supplemental oral 
feeding, although the rate of supplemental 
feeding was high in both groups  

• small decrease in the number of glucose 
measurements 

Operational thresholds should be set at a level 
that is intended to achieve the best balance of 
benefits for the least harm for all babies, even if 
only a proportion of them would be at risk below 
this level since it is currently not possible to 
identify individual risk. In addition, operational 
thresholds need to include a “margin of safety”, 
to allow for intervention to prevent glucose 
concentrations falling to a potentially brain-
threatening level. The need for this margin of 
safety was demonstrated in data from the CHYLD 
study (13). Despite all babies being screened and 
treated to maintain blood glucose concentrations 
≥2.6 mmol/L, 24% had glucose concentrations 
below this level that were not detected by 
routine blood glucose measurements, and 25% of 
those treated for hypoglycaemia had glucose 
concentrations <2.6 mmol/L for >5 hours in the 
first 48 hours.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ● Varies 
 ○ Don't know 
  
 

Cost: Screening using an enzymatic glucometer cost NZ$86.94 (US $63.47) (6). 
Costs of treatment for a baby with hypoglycaemia estimated at NZ $7-8,000  
Time: Staff time for testing with an enzymatic glucometer is around 6 to 8 
minutes. Additional time is needed for informing the family, preparing the meter, 
and documenting the results. 
Lower Threshold:  
In the randomised trial, reducing the intervention threshold to 2.0 mmol/L meant 
the number of newborns that needed to be treated to prevent one instance of 
intravenous glucose administration was 7, and the number needing to be treated 
to prevent one instance of tube feeding was 12 (3).  
Reducing the blood glucose concentration threshold to 1.94 mmol/L was 
estimated to decrease the incidence of hypoglycaemia from 52% to 13%. 
Additionally, the cost of screening decreased from NZ $87-97 to NZ $48-87 per 
baby (6).  
These are likely to result in substantial cost savings. 

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

We did not do a systematic search for evidence about resource requirements.   
 

Cost effectiveness 
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Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

We did not do a systematic search for evidence about cost-effectiveness.   
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ● Don't know 
  
 

A consistent definition of neonatal hypoglycaemia can improve equity by 
ensuring fair and equal access to diagnosis, treatment, and care for all babies. 
This consistency helps to minimise potential biases or disparities that may arise 
from different interpretations or thresholds used by different healthcare 
professionals or institutions. 
Are there groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are any 
groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. However, within 
Aotearoa New Zealand, social determinants of health (e.g., colonisation, racism, 
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income, education, employment and housing) are likely to have an impact on the 
implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (19). However, in the Sugar 
Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the proportion of babies who developed hypoglycaemia was similar in 
Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (7). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (19).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the number of Pacific babies was very small, but the 
proportion who developed hypoglycaemia was similar to that in the whole cohort 
(6/16, 38% vs 260/514, 51%) (7). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (19).  
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and 
that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (17), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural 
racism, which requires intentional action on addressing racism within these three 
levels of racism (20, 21, 22). Additionally, a systematic literature review by 
Graham et al. (23) provides a summary of 20 years of data from whānau Māori 
experiences in the public health and/or hospital system. A key barrier included 
perception of racism or discrimination amongst whānau Māori. For instance, 
perceiving healthcare professionals to be uninterested in their health and 
wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so 
welcoming” (23). 
Consideration for Pacific 
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Some Pacific women interviewed in the Whānau Experience study reported 
difficulties with accessing the hospital due to cost, transportation and limited 
availability with work (17). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are 
Māori, Pacific, younger women (<25 years) and women with disabilities (18). 
Most pregnancy, hospital and well child care is free for Aotearoa New Zealand 
citizens and other eligible women, but accessing these services may incur costs 
that are challenging for families with limited resources. In addition, there may be 
a charge if families use some private or specialist services. In the 2014 Maternity 
Consumer Survey (18), 71% of women reported that they had paid for at least one 
pregnancy-related service. Māori, Pacific and younger women were less likely to 
have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence about acceptability to whānau/families. 
A survey conducted within Australia and Aotearoa New Zealand Neonatal 
Network in 2014 showed that doctors were consistent about the definition of 
neonatal hypoglycaemia and would treat babies with a blood glucose level <2.6 
mmol/L (24). 
A more recent review of guidelines for the management of neonatal 
hypoglycaemia in 9 Aotearoa New Zealand and 9 Australian hospitals from 2015–
19 reported that 11 of the 12 Aotearoa New Zealand guidelines used a definition 
of <2.6 mmol/L, as did 4 of the 7 Australian guidelines. The other 4 guidelines 
used <2.0 mmol/L (2 guidelines), <2.1 mmol/L (1 guideline), and <2.2 mmol/L (1 
guideline) (25). Thus, a threshold of 2.6 mmol/L or lower is likely to be acceptable 
to practitioners.  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  
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Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 

Since 11 out of the 12 Aotearoa New Zealand guidelines employed a definition of 
<2.6 mmol/L, it is feasible to use this definition (25). 
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 
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COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Question 17. 

Should clinical observations vs. other/no clinical observations be used for monitoring babies with neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

INTERVENTION: clinical observations 

COMPARISON: other/no clinical observations 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
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1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in babies over the first few days after birth, particularly in those with recognised risk 
factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to brain injury, so 
early detection and treatment is recommended to reduce the risk of later developmental problems.  
There are no evidence-based recommendations regarding whether clinical observations should be used for monitoring babies with neonatal 
hypoglycaemia. 

CONFLICT OF 
INTERESTS: 

JA, DH, JH, JR and LL are authors of a cited paper. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

Symptomatic neonatal hypoglycaemia was associated with poorer 
neurodevelopmental outcomes compared to asymptomatic hypoglycaemia in a 
study of 110 hypoglycaemic neonates (1). At follow up when infants were at least 6 
months of age, symptomatic infants were more likely to have cerebral palsy or 
cerebral palsy and epilepsy, compared to asymptomatic infants (21/42, 50% and 
29/68, 42.5% respectively, p <0.05). Similarly, a study of 70 hypoglycaemic 
neonates found increased rates of neurological problems in those with 
symptomatic hypoglycaemia compared to those who were asymptomatic (2) 
followed up for a mean of 8.3 months.  

According to Rozance and Hay, the signs and 
symptoms of neonatal hypoglycaemia are 
abnormal cry, poor feeding, hypothermia, 
diaphoresis, tremors and jitteriness, hypotonia, 
irritability, lethargy, seizures, cyanosis, pallor, 
tachypnoea, apnoea and cardiac arrest (5). 
However, these are non-specific and not present 
in all babies with hypoglycaemia, even when 
hypoglycaemia is severe (6).  
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Seizures during symptomatic neonatal hypoglycaemia have been associated with 
poorer clinical outcomes at 5-7 years, although in this study only 8 hypoglycaemic 
infants had seizures (3). Another study found convulsions during neonatal 
hypoglycaemia were associated with poorer neurodevelopmental outcomes at 1-4 
years, but the 8 babies who had convulsions were also diagnosed and treated later 
which may also contribute to poor neurodevelopmental outcomes (4). 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific  
No additional evidence available  

A study of 220 babies (32 hypoglycaemic) 
examined all the above signs and symptoms 
except for diaphoresis, lethargy, cyanosis, and 
cardiac arrest (7). They found that only 
jitteriness and tachypnoea were predictive of 
low blood glucose levels within 2 hours of birth. 
A study of 190 babies in rural India found that, 
of those with neonatal hypoglycaemia, only 5% 
of had seizures 35% were jittery, 30% had poor 
activity, 10% poor sucking and 15% poor crying 
(8). Another Indian study of 100 hypoglycaemic 
babies found that jitteriness, lethargy and 
cyanosis were the most common clinical signs 
(38%, 35%, 23% respectively) (9). Fewer than 
10% of hypoglycaemic babies demonstrated 
hypotonia, apnoea, seizures or tachypnoea (9). 
In Aotearoa New Zealand, of 514 babies at risk 
of neonatal hypoglycaemia (150 Māori, 16 
Pacific), 79% of those who developed 
hypoglycaemia had no clinical signs, 15% were 
too sleepy to feed and 7% were jittery (10). Of 
all hypoglycaemic episodes in this group, 81% 
occurred within the first 24 hours, with episodes 
continuing to at least 48 hours. This suggests 
that the first 48 hours may be an important 
window for monitoring babies for 
hypoglycaemia.  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 

The studies identified did not report on undesirable effects of monitoring infants 
for symptoms or seizures. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific  
No additional evidence available  

 
 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
 

The certainty of evidence is very low as it comes from observational studies with 
small sample sizes. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 
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• Separation from the mother for treatment of hypoglycaemia before discharge 
home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● Don't know 

Clinical observations to identify signs of hypoglycaemia may aid in detection and 
treatment, including in babies who are not considered at risk, and this may 
improve neurodevelopmental outcomes. There is no information about 
undesirable effects.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 

Clinical observations require staff time, depending on the specific observations and 
their frequency. 
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 ● Varies 
 ○ Don't know 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

We did not do a systematic search for evidence about resource requirements.   
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

Clinical observation of babies with neonatal hypoglycaemia will increase costs. 
However, recognising which babies have hypoglycaemia, and particularly severe 
hypoglycaemia, may allow treatment and improve neurodevelopmental outcomes 
and result in substantial cost savings. We found no evidence assessing this.  

 
 

Equity 
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What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ● Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups 
or settings that might be disadvantaged in relation to the problem or intervention 
of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. However, within 
Aotearoa New Zealand, social determinants of health (e.g., colonisation, racism, 
income, education, employment and housing) are likely to have an impact on the 
implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (13). However, in the Sugar Babies 
study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, 
the proportion of babies who developed hypoglycaemia was similar in Māori babies 
(79/150, 53%) to that in the whole cohort (260/514, 51%) (10). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (13).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the number of Pacific babies was very small, but the 
proportion who developed hypoglycaemia was similar to that in the whole cohort 
(6/16, 38% vs 260/514, 51%) (10). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (13).  
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and 
that they are not increased?  
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Consideration for Māori  
In the Whānau Experience study (11), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. Māori are more likely 
to experience interpersonal, institutional, and structural racism, which requires 
intentional action on addressing racism within these three levels of racism 
(14)(15)(16). Additionally, a systematic literature review by Graham et al. (17) 
provides a summary of 20 years of data from Whānau Māori experiences in the 
public health and/or hospital system. A key barrier included perception of racism or 
discrimination amongst Whānau Māori. For instance, perceiving healthcare 
professionals to be uninterested in their health and wellbeing. Whānau Māori had 
good experiences when engaging with Māori healthcare providers when they 
provided whanaungatanga and were “just so welcoming” (17). 
Whānau Māori requested that they be fully informed of what to expect following 
hypoglycaemia testing, and what follow-up they should receive, when they should 
receive follow up, and what both the short-term, medium-term, and long-term 
best practice monitoring plan is. Whānau Māori thought about the future, and any 
involvement in providing feedback was seen in a service mindset.  
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported 
difficulties with accessing the hospital due to cost, transportation and limited 
availability with work (11). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are 
Māori, Pacific, younger women (<25 years) and women with disabilities (12). Most 
pregnancy, hospital and well child care is free for Aotearoa New Zealand citizens 
and other eligible women, but accessing these services may incur costs that are 
challenging for families with limited resources. In addition, there may be a charge if 
families use some private or specialist services. In the 2014 Maternity Consumer 
Survey (12), 71% of women reported that they had paid for at least one pregnancy-
related service. Māori, Pacific and younger women were less likely to have paid for 
services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 



 

325 
 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ● Don't know 

A systematic search was not carried out for evidence investigating acceptability of 
clinical observations for babies with hypoglycaemia.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Regular clinical observation of newborn babies is recommended standard practice 
and therefore likely to be feasible in all newborn care settings, although increased 
frequency may require additional staffing resources.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

In Aotearoa New Zealand, the Newborn 
Observation Chart is used in many facilities to 
assess babies >35 weeks of gestational age in 
the first two hours and at 24 hours (18). It 
involves observing respiratory rate, work of 
breathing, temperature, heart rate, colour, 
behaviour and feeding. Monitoring for babies at 
risk of hypoglycaemia will involve making the 
same observations, but specifically looking for 
abnormal cries, tremors, jitteriness, hypotonia, 
irritability, lethargy and seizures when assessing 
behaviour. However, monitoring for 
hypoglycaemia would need to be done regularly 
over the first 24-48 hours, which would require 
increased staffing resources and is impossible in 
the home birth setting.  

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 
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UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation 
against the intervention 

Conditional recommendation 
against the intervention 

Conditional recommendation 
for either the intervention or 
the comparison 

Conditional recommendation 
for the intervention 

Strong recommendation for 
the intervention 

○ ○ ○ ● ○ 
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Question 18. 

Should continuous glucose monitoring vs. intermittent blood glucose testing be used for babies at risk of or diagnosed with neonatal 
hypoglycaemia? 

POPULATION: Babies at risk of or diagnosed with neonatal hypoglycaemia 

INTERVENTION: continuous glucose monitoring  

COMPARISON: intermittent blood glucose testing 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment at ≥18 months of age (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: All birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Diagnosis and monitoring or treatment of neonatal hypoglycaemia routinely involve intermittent measurement of blood or plasma glucose 
concentrations. However, this is invasive, and the likelihood of detecting changes in glucose concentrations depends on the frequency of 
measurement, so rapid changes may be missed with infrequent testing. For adults and children, particularly those with diabetes, there are a range of 
continuous interstitial glucose monitoring devices available. These comprise of a filament sensor placed under the skin, which generates a small 
electric current by oxidation of glucose in the interstitial fluid when a voltage is applied. The current is recorded by a transmitter device on the skin 
and converted to a glucose concentration using the algorithm built into each device. The glucose concentration is then displayed in real time on a 
nearby monitor. Measurements are usually averaged every 5 minutes to give 12 “continuous” readings each hour, or 288 each day. The devices can 
be set to trigger an alarm when the measured glucose concentration is outside the target range set. The sensors can remain in place for 5–14 days, 
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depending on the device, but most need calibration with blood glucose measurements every 12 hours. No commercially available devices have 
regulatory approval for children younger than two years. 

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are all authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ● Varies 
 ○ Don't know 
  
 

We found no studies of the use of continuous glucose monitoring (CGM) in babies already 
diagnosed with hypoglycaemia. 
Continuous glucose monitoring compared to intermittent blood glucose testing in very preterm 
or very low birthweight (VLBW) babies results in (1) 

• Little to no effect on hypoglycaemia episode [critical] and duration of initial hospital stay 

[important] 

• No studies reported on the other critical or important outcomes.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% 
CI) 

Risk with 
intermittent 
blood glucose 
testing 

Risk difference 
with continuous 
glucose 
monitoring  

Hypoglycaemia episode 
[critical] 

200 
(2 RCTs) 

⨁⨁◯◯ 
Lowa,b 

RR 1.02 
(0.49 to 
2.12) 

Study population 

124 per 1,000 2 more per 
1,000 
(63 fewer to 139 
more) 

Neurodevelopmental 
impairment [critical] - not 
measured 

- - - - - 

In one of the RCTs contributing to this 
review (2), there were fewer 
hypoglycaemic events in the CGM group 
(1.4 ±2 vs 4.7 ± 6.2 events per subject, P 
= .01, MD −3.30, 95% CI −5.85 to −0.75; 
1 study, 50 participants). In the other 
RCT in this review (3) there were fewer 
events in the control group (MD 0.80, 
95% CI 0.62 to 0.98; 1 study, 48 
participants).  
In an RCT (2) of 50 preterm babies (<= 
32 weeks or <1500g), babies 
randomised to CGM compared to those 
randomised to blinded CGM (not 
available to clinicians) spent more time 
in the euglycaemic range (4–8 mmol/L) 
(median 84% vs 68%, P <.001) and less 
time in the “severe” (<2.6 mmol/L) 
hypoglycaemia range (0.6% (95% CI, 0.3 
to 1.4) vs 2.2% (95% CI, 1.4 to 3.3), P = 
.007) and with severe hyperglycaemia 
(>10 mmol/L, 0.0% (IQR 0.0 to 0.3) vs 
0.3% (IQR 0.0 to 1.6), P =.14). The CGM 
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Admission to special care 
nursery or neonatal 
intensive care nursery 
[critical] - not measured 

- - - - - 

Fully breastfeeding at 
hospital discharge [critical] - 
not measured 

- - - - - 

Separation from the mother 
for treatment of 
hypoglycaemia before 
discharge home [important] 
- not measured 

- - - - - 

Hypoglycaemic injury on 
brain imaging [important] - 
not measured 

- - - - - 

Breastmilk feeding 
exclusively from birth to 
hospital discharge 
[important] - not measured 

- - - - - 

Duration of initial hospital 
stay  

50 
(1 RCT) 

⨁◯◯◯ 
Very lowa,c 

- The median duration was 46 days 
(interquartile range 40 to 74) in the 
CGM group and 51 days (37 to 63) 
in the control group (P = 0.59).  

Cost - not measured - - - - - 

a.Downgraded one level for serious risk of bias due to moderate to low quality of the included 
studies (study).  
b.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
c.Downgraded two levels for very serious imprecision due to small sample size. 
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

group also had decreased glycaemic 
variability (SD: 1.2 ± 0.3 vs 1.5 ± 0.4 
mmol/L, P =.01; coefficient of variation: 
22.8% ± 4.2% vs 27.9% ± 5.0%; P <.001). 
 
 
In an RCT (3) of 43 very low birth weight 
preterm babies (<=1500g), the number 
of blood samples per baby was lower in 
the CGM group (16.9 ± 1.0 vs 21.9 ± 1.0, 
P <0.001).  
 
 
One study reported on pain scores 
during CGM device insertion and blood 
sampling for glucose monitoring (4). 
Median Premature Infant Pain Profile 
(PIPP) was 5 (interquartile range 4 to 6) 
in the CGM group and 8 (7 to 9) in the 
heel prick control group (P <0.001). 

Undesirable Effects 
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How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

Studies of CGM use in babies reported no adverse effects over seven days in 188 VLBW babies (5) 
and in 102 babies ≥ 32 weeks at risk of hypoglycaemia (6). 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific  
No additional evidence available  

One study reported detachment of the 
device more than once in 2/50 VLBW 
babies (2). 
One study reported failure of the device 
in 4/48 babies due to technical 
problems with insertion (3). 
No study reported skin problems with 
CGM.  
Characteristics of current CGM devices 
include a relatively long initial 
stabilisation period (usually 1-2 hours) 
before a reading is available, and a lag 
between any change in glucose 
concentration and a change in the 
reading (likely to be up to 30 minutes). 
They are also susceptible to drift 
between calibrations, and will usually 
report a low glucose concentration as 
<2.2 mmol/L without giving the actual 
value (7). This combination of drift, 
physiological lag and the inherent noise 
of the sensor results in poor point 
accuracy, with 95% limits of agreement 
of at least ± 1 mmol/L (6, 8). 
CGM also detects many episodes of low 
glucose concentrations that are not 
detected clinically using intermittent 
blood sampling. In one study of 102 
babies (ethnicity not reported) ≥32 
weeks at risk of hypoglycaemia , low 
glucose concentrations (<2.6mmol/L) 
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were detected in 32 babies with blood 
sampling and 45 babies with CGM (6). 
Of 265 episodes of low glucose 
concentrations on CGM, 215 (81%) 
were not detected with blood glucose 
concentrations (6). In normal term 
babies not considered at risk of 
hypoglycaemia, CGM detected low 
glucose concentrations in 30/41 (73%) 
compared to 26/67 (39%) using blood 
glucose concentrations (9). 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

  

Outcomes Importance 
Certainty of the evidence 

 (GRADE) 

Hypoglycaemia episode [critical] CRITICAL ⨁⨁◯◯ 

 Lowa,b 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care 

nursery [critical] - not measured 

CRITICAL - 

Adverse effects [critical] CRITICAL ⨁◯◯◯ 

 Very lowc 

Fully breastfeeding at hospital discharge [critical] - not 

measured 

CRITICAL - 

Separation from the mother for treatment of 

hypoglycaemia before discharge home [important] - not 

measured 

IMPORTANT - 

The certainty of the evidence was very 
low due to the overall limited number 
of studies, with few babies enrolled (2). 
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Hypoglycaemic injury on brain imaging [important] - not 

measured 

IMPORTANT - 

Breastmilk feeding exclusively from birth to hospital 

discharge [important] - not measured 

IMPORTANT - 

Duration of initial hospital stay  IMPORTANT ⨁◯◯◯ 

 Very lowa,d 

Cost - not measured IMPORTANT - 

a.Downgraded one level for serious risk of bias due to moderate to low quality of the included 
studies (study).  
b.Downgraded one level for serious imprecision due to the confidence interval including the 
possibility of benefit and harm. 
c.Downgraded two levels for very serious imprecision due to small sample size and zero event. 
d.Downgraded two levels for very serious imprecision due to small sample size. 
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important 
uncertainty or variability 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 
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High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 

[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ● Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Continuous glucose monitoring compared to intermittent blood glucose testing  
Very low certainty evidence showed 

• Little to no effect on hypoglycaemic episode [critical] 

• Uncertain effect on adverse effect [critical]  

• Uncertain effect on duration of initial hospital stay [important] 

Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Use of CGM may reduce the number of 
hypoglycaemic events in VLBW babies, 
reduce the number of heel-prick blood 
tests, and reduce pain, but the evidence 
is very uncertain. Further, point glucose 
measurements on CGM are very 
inaccurate, potentially leading to over- 
and under-detection and therefore 
potential mistreatment of 
hypoglycaemia. CGM also detects many 
episodes of low interstitial glucose 
concentrations that are not detected 
using intermittent blood sampling, 
including in well term babies not 
considered at risk of neonatal 
hypoglycaemia, and it is uncertain what 
these episodes mean and whether they 
should be treated.  

Resources required 
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How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
 ○ Moderate costs 
 ○ Negligible costs and 
savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

The costs of the devices vary widely but are likely to be several thousand NZD. The cost of the 
sensor and transmitter, whether supplied separately or as a single unit, is $1–200 per patient (for 
up to 7-10 days). 
Sensor insertion takes a few minutes. Connection of the device and regular calibration also take a 
few minutes. Training is required to place and connect the sensors, and to troubleshoot the 
resulting signal on the monitor.  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

The cost estimates are from recent use in research settings in Aotearoa New Zealand, but specific 
quotes have not been obtained. The costs of staff training and time have not been estimated.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ● Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the 
comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

Given that most CGM devices necessitate intermittent blood tests for calibration, it is improbable 
that the intervention would be cost-effective over the relatively brief monitoring period typically 
needed for most babies with hypoglycaemia. However, for babies experiencing prolonged or 
severe hypoglycaemia, or those requiring extended monitoring such as low birth weight babies, 
CGM may approach cost-effectiveness.  

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ● Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings 
that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would differ 
for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and housing) 
are likely to have an impact on the implementation, and therefore the effectiveness, of 
interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups or 
settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (11). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed 
hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 
51%) (12). 
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Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (11). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (12). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (11). 
Are there important considerations that people implementing the intervention should consider 
in order to ensure that inequities are reduced, if possible, and that they are not increased?  
Consideration for Māori  
In the Whānau Experience study ((13), participants expressed appreciation for the inclusion of 
prayer or tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (14, 15, 16). 
Additionally, a systematic literature review by Graham et al. (17) provides a summary of 20 years 
of data from whānau Māori experiences in the public health and/or hospital system. A key barrier 
included perception of racism or discrimination amongst whānau Māori. For instance, perceiving 
healthcare professionals to be uninterested in their health and wellbeing. Whānau Māori had 
good experiences when engaging with Māori healthcare providers when they provided 
whanaungatanga and were “just so welcoming” (17). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work ((13). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (10). Most pregnancy, hospital and well 
child care is free for Aotearoa New Zealand citizens and other eligible women, but accessing these 
services may incur costs that are challenging for families with limited resources. In addition, there 
may be a charge if families use some private or specialist services. In the 2014 Maternity 
Consumer Survey (10), 71% of women reported that they had paid for at least one pregnancy-
related service. Māori, Pacific and younger women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

Harris et al reported that parents of 102 babies at risk of hypoglycaemia at ≥32 weeks tolerated 
CGM well and that nursing staff found the CGM easy to use (6). In another study of 67 (9 (14%) 
Māori) well term babies, no parents reported that they disliked the CGM device (18). Both studies 
were undertaken in Aotearoa New Zealand but Māori data were not reported separately.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ● Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 

The devices are widely used in older children and adults so are potentially available in secondary 
and tertiary care settings, as is the expertise needed to use them. However, they have rarely 
been used outside a research setting for babies in Aotearoa New Zealand.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific  
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 
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VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or 
the comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Question 19. 

Should measurement of other metabolites in addition to glucose vs. measurement of glucose alone be used for diagnosing and monitoring 
of neonatal hypoglycaemia? 

POPULATION: Babies at risk of or diagnosed with neonatal hypoglycaemia 

INTERVENTION: measurement of other metabolites in addition to glucose 

COMPARISON: measurement of glucose alone 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any settings where newborn babies are tested 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment are recommended to reduce the risk of later developmental problems. 
 
Glucose is the primary fuel for the brain. Alternative brain fuels include lactate, ketones (beta-hydroxybutyrate, acetoacetate), and some amino acids, 
with lactate and ketones being the most substantive. Lactate is continually produced by many tissues including the brain, but increased production 
and therefore blood concentrations occurs particularly when oxygen supply is limited. Ketones are produced in the liver by breakdown of fatty acids 
in response to insufficient glucose supply, usually caused by fasting.  
The brain availability and utilisation of both ketones (1) and lactate (2) is related to the blood concentrations. The newborn brain is able to extract 
and utilise ketones for brain fuel at a rate 4 to 5-fold greater than that of an adult (1). The availability of these alternative fuels to sustain brain 
metabolism has long been proposed as an important mechanism to prevent injury when glucose availability is reduced (3)(4)(5). Thus, it has been 
proposed that measuring these fuels in addition to glucose might help identify which babies are at risk of brain injury, and which might not be and 
thus not need treatment to increase glucose concentrations.  
In older babies and children, measuring alternative fuels as well as glucose can also help to identify the likely cause of the hypoglycaemia, but it is not 
clear if these tests are helpful in newborn babies, and if so, when they should be done.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited papers. 
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ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 
  
 

We found no evidence for any of the critical or important outcomes. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Although most neonatal hypoglycaemia occurs in the 
first few days after birth due to delayed transition from 
continuous glucose supply from the mother to 
intermittent feeding, a small proportion can be due to 
serious and potentially life-threatening conditions such 
as genetic causes, congenital anomalies and excessive 
insulin production (hyperinsulinaemia). These babies 
may be at particularly high risk of hypoglycaemic brain 
injury (8) and early diagnosis and treatment may 
therefore be particularly important in these babies. 
Measurement of lactate and beta-hydroxybutyrate, 
along with glucose and insulin, may help detect these 
rarer causes of hypoglycaemia.  
 
Blood lactate concentrations are variable in well term 
newborns and fall quickly after the first day (9)(10). 
There is minimal synthesis of ketones (ketogenesis) in 
the first 6 to 12 hours after birth, even in healthy babies 
(11)(12). Ketone concentrations are low on the first day, 
and rise slowly over the next 2-4 days (13).  
The GLOW study showed in 67 healthy breastfed 
newborns in Aotearoa New Zealand (2 (3%) Māori) 
glucose provided 72-84% of estimated potential brain 
fuels in the first 5 days, with lactate providing a 
maximum of 25% on day 1 and bet-hydroxybutyrate up 
to 7% on days 2-3. However, when blood glucose 
concentrations were low (below the median of 3.7 
mmol/L, over the first 5 days) an increase in beta-
hydroxybutyrate concentrations was slow and only seen 
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after the first postnatal day. The blood lactate 
concentration did not increase when the blood glucose 
concentrations were low (11).  
Babies with hypoglycaemia (< 2.6 mmol/L) in the first 2-
3 days have very low blood ketone concentrations 
during hypoglycaemic episodes (9) (13)(14). 
Data from the GLOW study suggests that there are two 
phases of low glucose concentrations in healthy 
newborns: an initial phase in which ketone 
concentrations are low; and a second phase in which 
low glucose concentrations are accompanied by 
elevated ketone concentrations (11)(6). Preliminary 
findings suggest that it may be useful to measure the 
combination of blood glucose and BHB concentrations 
after 72 hours to help distinguish between those babies 
with congenital hyperinsulinemia and those who remain 
hypoglycaemic for other reasons, such as failure to 
establish breastfeeding (fasting) (7).  
Preliminary evidence suggests that measuring ketones 
at approximately 72 hours may help distinguish the 
cause of the hypoglycaemia (8).  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

We found no evidence for any of the critical or important outcomes. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Additional measurements incur additional costs and 
require additional blood, sometimes resulting in more 
than one heel prick per measurement. 
One study reviewing case records of babies born at 
Auckland and Middlemore hospitals over five years 
(67,965 babies) identified 39 babies (7 (18%) Māori, 19 
(49%) Pacific) ≥36 week’s gestation with prolonged (>72 
hours) hypoglycaemia, or approximately 5.7 per 10,000 
births (15). An additional two babies with prolonged 
hypoglycaemia due to congenital hyperinsulinism were 
identified. This suggests that approximately 4 per 1,000 
babies would be potentially eligible for additional 
testing if this occurred at or after 72 hours of age. 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

We found no evidence for any of the critical or important outcomes. Additional evidence is very uncertain.  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important uncertainty or 
variability 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  
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 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge 
[important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery 
[critical] 

• Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● Don't know 

We found no evidence about the balance of desirable and undesirable 
effects for the outcomes of interest.  
 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Additional measurements, particularly of lactate, 
ketones and insulin in addition to glucose, may help 
identify more serious causes of hypoglycaemia. 
However, these are very uncommon.  

Resources required 
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How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ● Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

Costs of measuring (LabPlus NZ) 
lactate NZ $18.69  
ketones NZ $18.81 
insulin NZ $29.43 
Blood volume needed  
lactate 0.5 mL  
ketones 0.5 mL  
insulin 0.5 mL  
Additional cost of staff time and storage of sample.  

While reliable point-of-care analysers are available, the 
analysis of the alternative brain fuels often requires a 
separate analyser and may necessitate a second heel 
prick.  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

We are confident in our estimates for the cost of measuring test and 
blood volume, but uncertain about the additional costs related to staff 
time or storage.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

We did not conduct a systematic cost-effectiveness analysis.  
The laboratory cost for measuring glucose is NZ$3.19 (Labplus, NZ). 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ● Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to 
the problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are 
any groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. 
However, within Aotearoa New Zealand, social determinants of health 
(e.g., colonisation, racism, income, education, employment and housing) 
) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that 
affect the absolute effectiveness of the intervention for the importance 
of the problem for disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) (18). 
However, in the Sugar Babies study of 514 babies at risk of neonatal 
hypoglycaemia in Aotearoa New Zealand, the proportion of babies who 
developed hypoglycaemia was similar in Māori babies (79/150, 53%) to 
that in the whole cohort (260/514, 51%) (19). 
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Pacific babies (282/693, 40.7%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) (18). 
In the Sugar Babies study of 514 babies at risk of neonatal 
hypoglycaemia in Aotearoa New Zealand, the number of Pacific babies 
was very small, but the proportion who developed hypoglycaemia was 
similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (19). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of 
hypoglycaemia than New Zealand Europeans (660/2529, 26.1%) (18). 
Are there important considerations that people implementing the 
intervention should consider in order to ensure that inequities are 
reduced, if possible, and that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (16), participants expressed 
appreciation for the inclusion of karakia and tikanga before certain 
interventions. 
Māori are more likely to experience interpersonal, institutional, and 
structural racism, which requires intentional action on addressing racism 
within these three levels of racism (20)(21)(22). 
Additionally, a systematic literature review by Graham et al. (23) 
provides a summary of 20 years of data from Whānau Māori experiences 
in the public health and/or hospital system. A key barrier included 
perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their 
health and wellbeing. Whānau Māori had good experiences when 
engaging with Māori healthcare providers when they provided 
whanaungatanga and were “just so welcoming” (23). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study 
reported difficulties with accessing the hospital due to cost, 
transportation and limited availability with work (16) 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. 
These are Māori, Pacific, younger women (<25 years) and women with 
disabilities (17). Most pregnancy, hospital and well child care is free for 
Aotearoa New Zealand citizens and other eligible women, but accessing 
these services may incur costs that are challenging for families with 
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limited resources. In addition, there may be a charge if families use some 
private or specialist services. In the 2014 Maternity Consumer Survey 
(18), 71% of women reported that they had paid for at least one 
pregnancy-related service. Māori, Pacific and younger women were less 
likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ● Don't know 

We found no evidence about the acceptability of measuring other 
metabolites for diagnosing or monitoring neonatal hypoglycaemia.  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

Most clinical laboratories can analyse lactate and ketone concentrations, 
but some may only be able to do this on relatively large volumes of 
blood, and require samples to be transported on ice. 
Many birthing units have access to point-of-care lactate analysers (used 
for measuring fetal scalp samples) but few, if any, have point-of-care 
ketone analysers.  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 
 

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 
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○ ● ○ ○ ○ 
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Question 20. 

Should neurological monitoring/ imaging vs. no neurological monitoring/ imaging be used for monitoring babies with neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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INTERVENTION: neurological monitoring/ imaging 

COMPARISON: no neurological monitoring/ imaging 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
It is unclear which, if any, neurological monitoring or imaging techniques should be recommended for monitoring of babies with neonatal 
hypoglycaemia. 
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CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited paper. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

A study of 264 term babies (35 cases with symptomatic hypoglycaemia, 229 controls) was 
conducted, excluding babies with hypoxic-ischemic encephalopathy, major congenital 
malformations, multiple dysmorphic features, congenital infections and chromosomal abnormalities 
(1). Using T1- weighted transverse and sagittal MRI and T2 weighted transverse MRI before six 
weeks postnatal age was found to be moderately predictive for abnormal neurodevelopmental 
outcomes at a minimum of 18 months of age (positive predictive value (PPV) for any white matter 
injury predicting any abnormal neurodevelopmental outcome = 26/33, 79%, PPV for severe injury 
predicting any abnormal neurodevelopmental outcome = 13/15, 87%). 
In a study of 45 late preterm or term babies with neonatal hypoglycaemia, including babies with 
comorbid conditions (44% had hypoxic-ischaemic-encephalopathy) (2), MRI scanning within six days 
of the onset of neonatal hypoglycaemia allowed diffusion restriction to be visualised. At follow up 
when babies were 4-8 months, low mesial occipital apparent diffusion coefficient was associated 
with cortical visual defects, but this was based on only two participants with cortical visual loss i.e., a 
PPV of 2/6, 33% and did not reach statistical significance (p=0.1). Participants with cortical visual loss 
had significantly lower occipital diffusion coefficients than gestational-age matched control subjects, 
whilst those without cortical visual loss did not have significantly different occipital diffusion 
compared to gestational-age matched controls.  
In a study of 86 late preterm or term babies with hypoglycaemic brain injury (not due to asphyxia, 
infection or congenital disease) (3), using conventional and diffusion-weighted MRI imaging within 
23 days of the onset of neonatal hypoglycaemia, extensive brain injury was found to be moderately 
predictive of death and any neurodevelopmental impairment (PPV = 10/14, 71%). This rate was 
higher than for participants with focal injury on MRI (35/62, 56%). 
A study of 75 term babies with hypoglycaemic encephalopathy, excluding babies with congenital 
dysplasia of the brain, bilirubin encephalopathy, hypoxic-ischemic encephalopathy, intracranial 
infection and septicaemia or poor MRI quality (4) undertook T1, T2 and diffusion-weighted imaging 
at a mean of 6 days of age. 40 participants had normal neurodevelopment or mild developmental 
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disability and 35 had severe developmental disability at 9-12 months. Increased T1 and T2 values of 
the occipital lobe, T1 value of the corpus callosum or T1 value of the thalamus predicted increased 
risk of severe developmental disability with a sensitivity and specificity of above 75%. A combination 
of these parameters with clinical features (duration of hypoglycaemia and neonatal behavioural 
neurological assessment) had the highest sensitivity and specificity (89.1% and 90.6% respectively).  
In 24 babies without major congenital abnormalities who were moderate preterm, late preterm or 
term, changes in amplitude-integrated EEG were not found to be associated with hypoglycaemic 
episodes (5). The authors concluded there was no clinical utility of cot-side amplitude-integrated 
EEG for monitoring brain function in relation to hypoglycaemia. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ● Don't know 

No undesirable effects were explored in the studies found.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 

The evidence is all from observational studies, meaning that the certainty of evidence is low or very 
low.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

We did not conduct a systematic search to assess how people value the main outcomes, but 
caregivers may have different perspectives as to whether they want to know the 
neurodevelopmental prognosis of their baby. For example, parents of an extremely preterm baby 
who received a routine MRI before discharge described receiving an abnormal result as traumatic 
(6). They found no changes to their follow-up care based on the MRI and the prognosis provided was 
not in line with their toddler's neurodevelopmental trajectory. They state in retrospect, if they had 
the opportunity to make a fully informed choice, they would not have agreed to the MRI.  
However, in a qualitative study of caregivers of moderate to late preterm babies who were taking 
part in an MRI study in Aotearoa New Zealand (n = 12, 1 Māori) 7/12 reported initial anxiety due to 
abnormal findings, but all 12 expressed a preference for early detection of potential developmental 
risks, all reported reassurance from study participation, and none voiced any safety concerns for MRI 
(7). 
 
Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  
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• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ● Varies 
 ○ Don't know 

MRI is moderately predictive of neurodevelopmental outcome in some groups of babies, particularly 
those with severe hypoglycaemia. Amplitude-integrated EEG does not appear to have any desirable 
effects. There is no information about other kinds of neurological monitoring, or about undesirable 
effects. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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● Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 
  
 

We did not conduct a systematic search to evaluate the resources required. An economic analysis of 
the installation and use of a specialised MRI machine in the neonatal intensive care unit was 
conducted in the UK in 2003 (8). The cost of each scan was estimated at £60 and the cost of the 
machine and set up £150,000. The time taken per scan was 30-40 minutes. However, this study did 
not specifically include infants with neonatal hypoglycaemia and only involved T1 and T2 weighted 
imaging, not diffusion weighted imaging.  
In a research study of babies in Auckland, New Zealand, using MRI sequences that would be suitable 
for studying babies with hypoglycaemia, each MRI costs approximately NZ$900, excluding staffing 
and transport costs. Costs for MRI for clinical purposes are likely to be higher.  
No information could be found about the cost of EEG monitoring.  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ● Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
 

The resources required for MRI scanning are uncertain. The resources required for EEG monitoring 
are very uncertain. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ● Varies 
 ○ No included studies 

The cost of MRI scans mean that cost-effectiveness is unlikely to favour the intervention. However, it 
is unclear whether resources may be saved from potential earlier diagnosis of neurodevelopmental 
impairment when MRI scans are used to indicate prognosis.  
It is unclear whether resource requirements favour the intervention or comparison for EEG as no 
information has been found regarding costs. 

 
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ● Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or settings that 
might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would differ for 
disadvantaged groups or settings. However, within Aotearoa New Zealand, social determinants of 
health (e.g., colonisation, racism, income, education, employment and housing) are likely to have an 
impact on the implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged groups or 
settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (10). However, in the Sugar Babies study of 514 babies at risk of 
neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies who developed 
hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) 
(11). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (10). 
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In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, 
the number of Pacific babies was very small, but the proportion who developed hypoglycaemia was 
similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (11). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New Zealand 
Europeans (660/2529, 26.1%) (10). 
Are there important considerations that people implementing the intervention should consider in 
order to ensure that inequities are reduced, if possible, and that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (12), participants expressed appreciation for the inclusion of karakia 
and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which requires 
intentional action on addressing racism within these three levels of racism (13, 14, 15). 
Additionally, a systematic literature review by Graham et al. (16) provides a summary of 20 years of 
data from whānau Māori experiences in the public health and/or hospital system. A key barrier 
included perception of racism or discrimination amongst whānau Māori. For instance, perceiving 
healthcare professionals to be uninterested in their health and wellbeing. Whānau Māori had good 
experiences when engaging with Māori healthcare providers when they provided whanaungatanga 
and were “just so welcoming” (16). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with accessing 
the hospital due to cost, transportation and limited availability with work (12). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, Pacific, 
younger women (<25 years) and women with disabilities (9). Most pregnancy, hospital and well child 
care is free for Aotearoa New Zealand citizens and other eligible women, but accessing these services 
may incur costs that are challenging for families with limited resources. In addition, there may be a 
charge if families use some private or specialist services. In the 2014 Maternity Consumer Survey (9), 
71% of women reported that they had paid for at least one pregnancy-related service. Māori, Pacific 
and younger women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 
  
 

We did not do a systematic search for evidence on acceptability and could not find any evidence on 
the acceptability of using MRI or EEG on babies for caregivers or clinicians. However, a study 
investigating the use of MRI for preterm babies at term equivalent age found that MRI reduced 
maternal anxiety, suggesting it is likely acceptable to caregivers (17). 
 
Recruitment of moderate-to-late preterm babies to an MRI study (MoPED) suggests that MRI is 
acceptable to a proportion of parents in Aotearoa New Zealand, but this is very variable. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ● Probably no 
 ○ Probably yes 
 ○ Yes 
 ○ Varies 
 ○ Don't know 
  
 

MRI imaging of babies with hypoglycaemia may be feasible to help predict later outcomes as MRI is 
currently used to assess babies with encephalopathy in Aotearoa New Zealand to provide diagnostic 
and prognostic information (18). However, a survey of neonatologists in New Zealand and Australia 
identified that resource limitations and logistics would prevent 17/95 (18%) of clinicians from 
conducting an MRI scan in a term infant with encephalopathy (18). 
The use of amplitude-integrated EEG monitoring may be feasible in an Aotearoa New Zealand 
context as it was used in the study discussed above conducted in Waikato Hospital (5). According to 
Starship Guidelines, video amplitude-integrated EEG brain monitoring should be considered for 
infants with perinatal asphyxia, further suggesting feasibility in infants with hypoglycaemia in 
Aotearoa (19). 
For some secondary and all primary services, babies would need to be transported to another centre 
to access MRI and EEG facilities. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes 
 

Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 
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○ ● ○ ○ ○ 
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Question 21. 

Should higher minimum target blood glucose concentration vs. most common minimum target during treatment (2.6mmol/L) be used for babies being treated for 
neonatal hypoglycaemia? 

POPULATION: Babies being treated for neonatal hypoglycaemia 

https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://starship.org.nz/guidelines/brain-monitoring-in-the-neonate-video-aeeg/
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INTERVENTION: higher minimum target blood glucose concentration 

COMPARISON: most common minimum target during treatment (2.6mmol/L) 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: All settings where babies are treated for neonatal hypoglycaemia 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factor (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
 
The most widely accepted threshold for diagnosis and therefore initiating treatment for neonatal hypoglycaemia is 2.6 mmol/L, although some 
guidelines use lower thresholds, particularly in the first few hours after birth (see definitions EtD). Once treatment is initiated, some guidelines 
recommend targeting a higher glucose concentration, and one RCT has tested a lower glucose concentration, while most consider a target glucose 
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concentration ≥2.6mmol/L is adequate. We reviewed the evidence for use of a minimum target glucose concentration higher or lower than 2.6 
mmol/L compared with ≥2.6mmol/L.  

CONFLICT OF 
INTERESTS: 

DM, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ● Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

Higher Thresholds  
We found no evidence for any of the critical or important outcomes. 
Lower Thresholds  
In a single randomised control trial (RCT) conducted in the Netherlands (1), 689 
at-risk babies ≥35 weeks’ gestation with asymptomatic moderate hypoglycaemia 
(blood glucose 1.9 to <2.6mmol/L) at 3-24 hours of age were randomised to 
treatment to maintain glucose concentrations ≥2.0mmol/L (intervention group) 
or ≥2.6 mmol/L. They found: 

• Large increase in the recurrent hypoglycaemia after randomisation  

• Little to no difference in: 

• Neurodevelopmental impairment at ≥18 months of age [critical]  

• Bayley cognitive or motor scores at ≥18 months of age 

• Duration of initial hospital stay [important] 

• Cost [important]  

There were no data for admission to special care nursery or neonatal intensive 
care nursery, fully breastfeeding at hospital discharge, separation from the 
mother for treatment of hypoglycaemia before discharge home, hypoglycaemic 
injury on brain imaging, time to blood glucose normalisation after intervention, 
receipt of treatment for hypoglycaemia during initial hospital stay, number of 
episodes of hypoglycaemia, breastmilk feeding exclusively from birth to hospital 
discharge, or duration of treatment.  
 

Higher Thresholds  
Most international guidelines recommend that 
hypoglycaemic babies should be treated to 
maintain blood glucose concentrations >2.6 
mmol/L, even if the recommended threshold for 
intervention is <2.6 mmol/L (2, 3). 
Some guidelines recommend a higher target 
glucose concentration (>3.3 mmol/L) for babies >48 
hours (4) or >72 hours (5) of age. The main reasons 
given for this are: 
1. In some babies, prolonged hypoglycaemia will be 
due to congenital hyperinsulinism, and an 
estimated one third of these babies have 
neurological damage (6). Damage is more likely in 
babies who have hypoglycaemia in the first week 
after birth. 
2. The recommended lower limit of normal blood 
glucose concentrations in older children and adults 
is 3.9 mmol/L (7). This is similar to the 10th centile 
for blood glucose concentrations in well term 
babies after 72 hours of age (8). 
3. In adult volunteers, as blood glucose 
concentrations fall, secretion of counter-regulatory 
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Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
most 
common 
minimum 
target during 
treatment 
(2.6mmol/l) 

Risk difference 
with higher 
minimum target 
blood glucose 
concentration 

Recurrent 
hypoglycaemia after 
randomisation 

689 
(1 RCT) 

⨁⨁⨁◯ 
Moderatea 

RR 1.48 
(1.09 to 
1.99) 

Study population 

469 per 1,000 225 more per 
1,000 
(42 more to 465 
more) 

Neurodevelopment 
impairment at ≥18 
months 

582 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- No differences between groups 
of the neurodevelopment 
impairment at ≥18 months 
measured by either Bayley 
cognitive scores or motors < -2 
standard deviation.  

Admission to special 
care nursery - not 
measured 

- - - - - 

Fully breastfeeding at 
hospital discharge - 
not measured 

- - - - - 

Separation from the 
mother for treatment 
of hypoglycaemia 
before discharge 
home - not measured 

- - - - - 

Hypoglycaemic injury 
on brain imaging - not 
measured 

- - - - - 

Breastmilk feeding 
exclusively from birth 

- - - - - 

hormones (cortisol, glucagon, adrenaline, nor-
adrenaline and growth hormone) were activated at 
glucose concentrations of approximately 3.9 
mmol/L; autonomic symptoms (anxiety, 
palpitations, tremor, sweating and irritability) at 
3.3 mmol/L; and neuroglycopaenic symptoms 
(hunger, dizziness, tingling, blurred vision, difficulty 
thinking, and faintness) and deterioration in 
cognitive function occurred at approximately 2.8 
mmol/L (9). 
Lower Threshold  
In the RCT of lower vs higher thresholds (1), babies 
randomised to the lower threshold group 
experienced a large decrease in receipt of IV 
dextrose, 21/348 (6%) vs 70/341 (21%), mean 
difference -14.5% (-19.5 to -9.5) (146 fewer per 
1,000), and a large decrease in supplemental oral 
feeding, although the rate of supplemental feeding 
was high in both groups 275/348 (79%) vs 
332/341(97%), mean difference -18.3% (-23.1 to -
13.8) (185 per 1000). The number of babies who 
needed to be treated to prevent one instance of 
intravenous glucose administration was 7, to 
prevent one instance of tube feeding was 12, and 
to prevent one instance of supplemental oral 
feeding was 5. The duration of breastfeeding was 
similar in both groups.  
Babies randomised to the lower threshold group 
also had a small decrease in the number of glucose 
measurements, mean 6.4 (SE 0.1), n = 345 vs 7.0 
(0.2), n = 337, mean difference – 0.7 (-1.0 to -0.3).  
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to hospital discharge 
- not measured 

Duration of initial 
hospital stay 

686 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- The mean 
duration of 
initial hospital 
stay was 0 
days 

MD 0.1 days 
lower 
(0.6 lower to 0.4 
higher) 

Cost 689 
(1 RCT) 

⨁⨁◯◯ 
Lowa,b 

- No differences between groups 
on the cost of hospital stay for 
the babies and the costs after 
the neonatal period.  

 
a.Downgraded one level for serious risk of bias due to lack of blinding. 
b.Downgraded one level for serious imprecision due to the confidence interval 
including the possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk 
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ● Varies 
 ○ Don't know 
  
 

Higher Thresholds  
We found no evidence for any of the critical or important outcomes. 
Lower Threshold May result in: 
Some at-risk babies not being identified; delayed diagnosis and treatment; more 
recurrent or severe episodes of hypoglycaemia; increased risk of neurological 
complications [critical] 
Lower threshold results in: (1),  

• Large increase in moderate hypoglycaemia (104 more per 1,000) [critical];  

• Moderate increase in severe hypoglycaemia (46 more per 1,000) [critical];  

• Uncertain effect on serious adverse effects [critical]: both in the lower 
threshold group (1 convulsions and 1 death) and considered not likely related 
to treatment.  

Outcomes № of 

participants 

(studies) 

Follow-up 

Certainty of 

the evidence 

(GRADE) 

Relative 

effect 

(95% CI) 

Anticipated absolute effects* 

(95% CI) 

Risk with 

most common 

minimum 

target during 

treatment 

(2.6mmol/l) 

Risk difference 

with higher 

minimum target 

blood glucose 

concentration 

Adverse effects- 

serious 

689 

(1 RCT) 
⨁◯◯◯ 

Very lowa,b 

not 

estimable 

Study population 

0 per 1,000 0 fewer per 

1,000 

(0 fewer to 0 

fewer) 

Adverse effects - 

severe 
hypoglycaemia 

(< 2.0 mmol/L) 

689 

(1 RCT) 
⨁⨁⨁◯ 

Moderatea 

RR 1.88 

(1.04 to 
3.41) 

Study population 

53 per 1,000 46 more per 

1,000 

(2 more to 127 
more) 

Adverse effect- 

moderate 

hypoglycaemia 

(2.0-2.6mmol/L) 

689 

(1 RCT) 
⨁⨁◯◯ 

Lowa,c 

RR 1.25 

(0.92 to 

1.69) 

Study population 

416 per 1,000 104 more per 

1,000 

(33 fewer to 287 
more) 

Higher Thresholds  
Higher target glucose concentrations are likely to 
result in more testing and treatment. It is uncertain 
which babies might benefit from this and which 
may experience escalated treatment without 
benefit. 
One study reviewing case records of babies born at 
Auckland and Middlemore hospitals over five years 
(67,965 babies) identified 39 (7 (18%) Māori, 19 
(49%) Pacific) babies with prolonged (>72 hours) 
hypoglycaemia, or approximately 5.7 per 10,000 
births (10). An additional two hypoglycaemic 
babies with congenital hyperinsulinism were 
identified. This suggests that approximately 4 per 
1,000 babies with hypoglycaemia would potentially 
be eligible for a higher treatment target after 72 
hours of age. 
Lower Thresholds  
In the RCT (1), the low threshold group had a large 
increase in episodes of hypoglycaemia (< 2.6 
mmol/L) (57% vs 47%, mean difference 10%, 95% 
CI 2-17) (225 more per 1,000). The duration of 
breastfeeding was similar in both groups.  
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a.Downgraded one level for serious risk of bias due to lack of blinding. 
b.Downgraded two levels for very serious imprecision due to wide confidence 
intervals and zero events in the control group.  
c.Downgraded one level for serious imprecision due to the confidence interval 
including the possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ○ No included studies 
  
 

Higher Thresholds  
We found no evidence for any of the critical or important outcomes. 
Lower Thresholds  
While there was one high-quality randomised trial examining different treatment 
thresholds (1), the developmental outcomes in this study were assessed at 18 
months of age. However, cognitive and social functioning problems that have 
been associated with neonatal hypoglycaemia typically emerge in later 
developmental stages than this age.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 

Excerpts from Values summary document  
Uncertain value, possible variability 
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 ● Possibly important 
uncertainty or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge 
home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ● Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Higher Thresholds  
We found no evidence for any of the critical or important outcomes. 
Lower threshold compared to 2.6 mmol/L:  

• Very low certainty evidence showed: 

• Little to no effect on neurodevelopmental impairment at ≥18 months of age 
[critical], duration of initial hospital stay [important], cost [important] 

• Large increase in moderate hypoglycaemia  

• Moderate increase in severe hypoglycaemia  

• Uncertain effect on serious adverse effects [critical] 

Considerations for Māori 
No additional evidence available 
Considerations for Pacific 

Higher Thresholds  
Desirable: possible decrease in the risk of brain 
injury. 
Undesirable: Potential harm of more intensive and 
prolonged testing and treatment. 
Lower Thresholds  
Desirable: A large decrease in use of supplemental 
feeding and IV dextrose, and a small decrease in 
number of blood tests. 
Undesirable: A large increase in the number of 
episodes of hypoglycaemia (<2.6 mmol/L) and in 
severe hypoglycaemia. 
No difference in duration of breastfeeding. 
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No additional evidence available  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
 ○ Moderate costs 
 ○ Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ● Varies 
 ○ Don't know 

Higher Thresholds Babies being treated for hypoglycaemia beyond 48 or 72 hours 
of age are likely to be in NICU. Higher targets are likely to result in longer NICU 
stays. The estimated cost of NICU care in Aotearoa New Zealand is NZ $2200 per 
day.The cost of brain injury due to hypoglycaemia is uncertain but potentially 
high.Lower Thresholds A 500mL preparation of glucose 10% IV solution costs 
approximately NZ$26.65(11) and the initial infusion level for hypoglycaemic 
neonates recommended by Starship is 60 mL/kg/day (12).  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ○ Moderate 
 ○ High 
 ● No included studies 

Very uncertain  
 

Cost effectiveness 
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Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the 
comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the 
intervention 
 ○ Favors the intervention 
 ○ Varies 
 ● No included studies 

There is no study on the cost-effectiveness.   
 

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ○ Probably increased 
 ○ Increased 
 ● Varies 
 ○ Don't know 
  
 

Are there groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are any 
groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. However, within 
Aotearoa New Zealand, social determinants of health (e.g., colonisation, racism, 
income, education, employment and housing) are likely to have an impact on the 
implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
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Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (15). However, in the Sugar 
Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the proportion of babies who developed hypoglycaemia was similar in 
Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (16). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (15). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the number of Pacific babies was very small, but the 
proportion who developed hypoglycaemia was similar to that in the whole cohort 
(6/16, 38% vs 260/514, 51%) (16). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (15). 
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and 
that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (13), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural 
racism, which requires intentional action on addressing racism within these three 
levels of racism (17)(18)(19). 
Additionally, a systematic literature review by Graham et al. (20) provides a 
summary of 20 years of data from whānau Māori experiences in the public health 
and/or hospital system. A key barrier included perception of racism or 
discrimination amongst whānau Māori. For instance, perceiving healthcare 
professionals to be uninterested in their health and wellbeing. Whānau Māori had 
good experiences when engaging with Māori healthcare providers when they 
provided whanaungatanga and were “just so welcoming” (20).  
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported 
difficulties with accessing the hospital due to cost, transportation and limited 
availability with work (13). 
Other considerations 
The Ministry of Health (14) identify four priority groups for maternity care. These 
are Māori, Pacific, younger women (<25 years) and women with disabilities (14). 
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Most pregnancy, hospital and well child care is free for Aotearoa New Zealand 
citizens and other eligible women, but accessing these services may incur costs 
that are challenging for families with limited resources. In addition, there may be 
a charge if families use some private or specialist services. In the 2014 Maternity 
Consumer Survey (Ministry of Health, 2015), 71% of women reported that they 
had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 

No research evidence was found regarding the acceptability of higher minimum 
target blood glucose concentration.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ○ Yes 
 ● Varies 
 ○ Don't know 

A higher treatment target is likely to be feasible because it would require an 
extension of existing practice.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

 
 

SUMMARY OF JUDGEMENTS 

 JUDGEMENT 
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DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large 
 

Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High 
  

No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High 
  

No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes 
 

Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against 
the intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Question 22. 

Should buccal dextrose gel vs. placebo gel or no gel be used for babies with neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

INTERVENTION: buccal dextrose gel  

COMPARISON: placebo gel or no gel 

https://www.health.qld.gov.au/qcg
https://www.capesmedical.co.nz/shop/Intravenous++Administration/IV+Fluids.html
https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
https://www.health.govt.nz/publication/maternity-consumer-survey-2014
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MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision : 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Treatment frequently involves the use of formula milk and/or admission to the neonatal intensive care unit to receive intravenous dextrose (sugar) 
infusion into the veins (a “drip” or “IV”), resulting in potential temporary separation from the mother. Sugar gel applied to the inside of the mouth is a 
simple and low-cost option for the initial care of infants with low blood glucose levels. We need to determine whether oral dextrose is more effective 
than no treatment or other treatments.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are all authors of cited papers.  

ASSESSMENT 
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Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
 ○ Small 
 ○ Moderate 
 ● Large 
 ○ Varies 
 ○ Don't know 
  
 

Buccal dextrose compared to placebo gel or no gel results in (1)(2)(3): 

• Large increase in correction of hypoglycaemia (275 more per 1,000) [critical] 

• Moderate decrease in admission to neonatal intensive care nursery (79 fewer per 
1,000) [critical]  

• Moderate increase in fully breastfeeding at hospital discharge (51 more per 1,000) 
[critical] 

• Large reduction in separation from mother for treatment of hypoglycaemia before 
discharge home (116 fewer per 1,000) [important]  

• No studies reported the following outcomes: hypoglycaemic injury on brain imaging, 
duration of initial hospital stay, cost 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
placebo gel 
or no gel 

Risk difference 
with buccal 
dextrose gel  

Correction of 
hypoglycaemia [critical]  

553 
(2 RCTs) 

⨁⨁⨁⨁ 
Higha,b 

RR 1.46 
(1.32 to 
1.63) 

Study population 

597 per 
1,000 

275 more per 
1,000 
(191 more to 
376 more) 

Admission to special care 
nursery or neonatal 
intensive care nursery 
[critical] 

237 
(1 RCT) 

⨁⨁⨁◯ 
Moderatec 

RR 0.83 
(0.61 to 
1.11) 

Study population 

462 per 
1,000 

79 fewer per 
1,000 
(180 fewer to 
51 more) 

Fully breastfeeding at 
discharge [critical] 

291 
(1 RCT) 

⨁⨁◯◯ 
Lowa,c 

RR 1.06 
(0.97 to 
1.16) 

Study population 

847 per 
1,000 

51 more per 
1,000 

Buccal dextrose compared to placebo 
gel or no gel results in (1): 

• Moderate increase in correction of 
hypoglycaemia for each 
hypoglycaemic episode (66 more 
per 1,000) 

• Moderate reduction in major 
neurological disability at 4.5 years 
(24 fewer per 1,000) 

• Small reduction in the low 
educational achievement at 9 to 10 
years (27 fewer per 1,000) (5) 

• Moderate increase in exclusive 
breastfeeding after discharge (87 
more per 1,000)  

• Little to no effect on time to blood 
glucose normalisation after 
intervention and receipt of 
intravenous treatment for 
hypoglycaemia before discharge 
home  

An RCT conducted in India reported a 
reduction in receipt of intravenous 
treatment for hypoglycaemia within 0 
to 4 hours (RR 0.25, 95% 0.11 to 0.56), 
and 4 to 24 hours (RR 0.34, 95% 0.18 to 
0.61) (3).  
The Sugar Babies Study of 237 babies in 
Aotearoa New Zealand (71, 30% Māori) 
reported that 68/118 [58%] in the 
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(25 fewer to 
136 more) 

Separation from mother 
for treatment of 
hypoglycaemia before 
discharge home 
[important] 

237 
(1 RCT) 

⨁⨁⨁⨁ 
High 

RR 0.54 
(0.31 to 
0.93) 

Study population 

252 per 
1,000 

116 fewer per 
1,000 
(174 fewer to 
18 fewer) 

Hypoglycaemic injury on 
brain imaging - not 
measured 

- - - - - 

Breastmilk feeding 
exclusively from birth to 
discharge - not measured 

- - - - - 

Duration of initial 
hospital stay (days) - not 
measured 

- - - - - 

Cost - not measured - - - - - 

 
a.Downgraded one level for serious risk bias due to one of the included studies is at high 
risk of performance and detection bias. 
b.Upgraded one level for large effect. 
c.Downgraded one level for serious imprecision due to the confidence interval including 
the possibility of benefit and harm. 
*Absolute effects were calculated based on the control group risk  
Considerations for Māori 
In the Sugar Babies study of 514 babies in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that 
in the whole cohort (260/514, 51%) (4). The effects of dextrose gel on the outcomes 
listed above were also very similar for the 71/237 Māori babies randomised (30%) 
compared to the findings for the whole cohort, with similar direction of effects and all 
confidence intervals overlapping (Unpublished data from (2)). 
Considerations for Pacific 
In the Sugar Babies study of 514 babies in Aotearoa New Zealand, the number of Pacific 
babies was very small, but the proportion who developed hypoglycaemia was similar to 

dextrose gel group and 72/119 [60%] 
babies in the placebo group received 
formula. However, babies in the 
dextrose gel group received fewer 
formula feeds than those in the placebo 
group, although the volume of formula 
feeds did not differ significantly 
between groups. At two weeks of age, 
fewer babies were formula feeding in 
the dextrose gel group than in the 
placebo group (5/118 [4%] vs 15/119 
[13%]; RR 0·34. 95% CI 0·13–0·90; 
p=0·03) (28 fewer per 1000) (2). 
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that in the whole cohort (6/16, 38% vs 260/514, 51%) (4). Only 4 Pacific babies were 
randomised to dextrose or placebo gel, which is too few for further analysis of the effects 
of dextrose gel (Unpublished data from (2)).  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Trivial 
 ○ Small 
 ○ Moderate 
 ○ Large 
 ○ Varies 
 ○ Don't know 
  
 

• Small increase in neurodevelopmental impairment at ≥2 years (37 more per 1,000). 

• Two studies reported that there were no adverse events.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
placebo gel 
or no gel 

Risk difference 
with buccal 
dextrose gel  

Neurodevelopmental 
impairment at ≥2 years 
[critical] 

184 
(1 RCT) 

⨁◯◯◯ 
Very lowa 

RR 1.11 
(0.75 to 
1.63) 

Study population 

340 per 
1,000 

37 more per 
1,000 
(85 fewer to 
214 more) 

Adverse events [critical] 528 
(2 RCTs) 

⨁⨁◯◯ 
Lowb 

- Two studies reported that 
there were no adverse 
events.  

 
a.Downgraded three levels for extremely serious imprecision due to a very wide 
confidence interval that appreciably crosses the threshold(s) of interest. 
b.Downgraded two levels for very serious imprecision due to no events and the small 
sample size. 
*Absolute effects were calculated based on the control group risk 
  
Considerations for Māori 
No additional data available 
Considerations or Pacific 

The Sugar Babies study of 237 babies in 
Aotearoa New Zealand (71 (30%) Māori) 
reported that 99% of doses of gel were 
tolerated (2). 
One study of 162 babies from Aotearoa 
New Zealand (20 (12%) Māori, 8 (5%) 
Pacific), reported that dextrose gel did 
not alter the baby's microbiome at 1 or 
4 weeks after birth (6). 
In the follow-up at 4.5 years of age of 
185 babies from the Sugar Babies study 
(72, 39% Māori), children who received 
dextrose had lower than average scores 
in visual processing. However, there 
were no significant differences 
observed in the proportion of children 
with scores below 85 in visual 
processing or other visual test scores 
(5). At 9-10 years of age (184 babies, 57 
(31%) Māori), those who had been 
given dextrose gel had lower standard 
scores in visual perception and a higher 
proportion of them scored below 85 in 
visual perception (5). 
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No additional data available  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ● Moderate 
 ○ High 
 ○ No included studies 
  
 

 
 

Outcomes Importance 
Certainty of the 

evidence 
 (GRADE) 

Correction of hypoglycaemia [critical]  CRITICAL ⨁⨁⨁⨁ 
 Higha,b 

Neurodevelopmental impairment at ≥2 years [critical] CRITICAL ⨁◯◯◯ 
 Very lowc 

Admission to special care nursery or neonatal intensive care 
nursery [critical] 

CRITICAL ⨁⨁⨁◯ 
 Moderated 

Adverse events [critical] CRITICAL ⨁⨁◯◯ 
 Lowe 

Fully breastfeeding at discharge [critical] CRITICAL ⨁⨁◯◯ 
 Lowa,d 

Separation from mother for treatment of hypoglycaemia before 
discharge home [important] 

IMPORTANT ⨁⨁⨁⨁ 
 High 

Hypoglycaemic injury on brain imaging - not measured IMPORTANT - 

Breastmilk feeding exclusively from birth to discharge - not 
measured 

IMPORTANT - 

Duration of initial hospital stay (days) - not measured IMPORTANT - 

Most of the evidence comes from one 
trial (Sugar Babies Study) conducted in a 
single centre in Aotearoa New Zealand 
(2). In this study, over half of the babies 
received formula, and if blood glucose 
concentrations could not be maintained 
≥2.6 mmol/L with dextrose gel and 
feeds, babies were admitted to 
neonatal care, usually for intravenous 
dextrose. The balance of effects may 
differ in other care settings, particularly 
with less use of formula or greater use 
of other pharmacologic interventions 
prior to neonatal care admission.  
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Cost - not measured IMPORTANT - 

a.Downgraded one level for serious risk bias due to one of the included studies being at 
high risk of performance and detection bias. 
b.Upgraded one level for large effect. 
c.Downgraded three levels for extremely serious imprecision due to a very wide 
confidence interval that appreciably crosses the threshold(s) of interest. 
d.Downgraded one level for serious imprecision due to the confidence interval including 
the possibility of benefit and harm. 
e.Downgraded two levels for very serious imprecision due to no events and the small 
sample size. 
Considerations for Māori 
Because of small numbers included in the available trials, the findings are less certain for 
Māori babies 
Considerations or Pacific 
Because of very small numbers included in the available trials, the findings are very 
uncertain for Pacific babies 

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
 ● Possibly important uncertainty 
or variability 
 ○ Probably no important 
uncertainty or variability 
 ○ No important uncertainty or 
variability 
  
 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 
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• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ○ Probably favors the intervention 
 ● Favors the intervention 
 ○ Varies 
 ○ Don't know 
  
 

Buccal dextrose gel compared to other gel or no gel:  
Moderate certainty evidence showed 

• Large increase in the correction of hypoglycaemia [critical] 

• Moderate reduction in the admission to neonatal intensive care nursery [critical] 

• Large reduction in separation from mother for treatment of hypoglycaemia 
[important] 

• Moderate reduction in fully breastfeeding at hospital discharge [critical] 

• No studies reported adverse events for treatment with dextrose gel [critical]. 

 
Considerations for Māori 
Limited evidence suggests that the effects are similar for Māori babies 
Considerations or Pacific 
No specific evidence about effects for Pacific babies, but baseline risk is likely to be 
similar to other babies studied  

• Moderate increase in the correction 
of hypoglycaemia for each 
hypoglycaemic episode  

• Moderate reduction in major 
neurological disability at 4.5 years 

• Small reduction in low educational 
achievement at 9 to 10 years 

• Moderate increase in the rate of 
exclusive breastfeeding after 
discharge  

• Little to no effect on time to blood 
glucose normalisation after 
intervention and receipt of 
intravenous treatment for 
hypoglycaemia before discharge 
home  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
 ○ Moderate costs 
 ● Negligible costs and savings 
 ○ Moderate savings 
 ○ Large savings 
 ○ Varies 
 ○ Don't know 

Cost of a of single-dose syringe of dextrose gel, is NZ$15 (Biomed Ltd., Auckland, NZ).  
Time of applying the gel: 5 minutes. Additional time required for prescription, sourcing 
gel and documenting treatment.  
Minimal training required to administer gel.  

 
 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
 ○ Low 
 ● Moderate 
 ○ High 
 ○ No included studies 

We did not do a systematic search for evidence about resource requirements. We are 
reasonably sure about the costs and resource requirements in the Aotearoa New Zealand 
setting.  

 
 

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
 ○ Probably favors the comparison 
 ○ Does not favor either the 
intervention or the comparison 
 ● Probably favors the intervention 
 ○ Favors the intervention 
 ○ Varies 
 ○ No included studies 

Evidence from a single trial conducted in Aotearoa New Zealand shows that in 2016, 
treating neonatal hypoglycaemia using dextrose gel had an overall cost of NZ$6,863.81 
and standard care (placebo) cost NZ$8,178.25, a saving of NZ$1,314.44 per baby treated. 
Sensitivity analyses showed that dextrose gel remained cost-saving with wide variations 
in dextrose gel costs, neonatal intensive care unit costs, caesarean delivery rates and 
costs of monitoring (7). 

This economic analysis was conducted 
within the context of babies being 
treated to maintain blood glucose 
concentration ≥2.6 mmol/L with 
admission to neonatal care for 
intravenous dextrose if this could not 
be achieved with feeding and dextrose 
gel.  

Equity 
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What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
 ○ Probably reduced 
 ○ Probably no impact 
 ● Probably increased 
 ○ Increased 
 ○ Varies 
 ○ Don't know 
  
 

Dextrose gel does not require refrigeration, has a long shelf-life and is already being 
distributed around Aotearoa New Zealand. It can be used in any care setting and can be 
prescribed by a midwife. These factors are likely to favour equitable access to treatment 
in both rural and urban settings.  
Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of 
interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of 
the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions 
would differ for disadvantaged groups or settings. However, within Aotearoa New 
Zealand, social determinants of health (e.g., colonisation, racism, income, education, 
employment and housing) are likely to have an impact on the implementation, and 
therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (9). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that 
in the whole cohort (260/514, 51%) (4). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (9). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa 
New Zealand, the number of Pacific babies was very small, but the proportion who 
developed hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 
51%) (4). 
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Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (9). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (10), participants expressed appreciation for the inclusion 
of prayer or tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of racism 
(11, 12, 13). Additionally, a systematic literature review by Graham et al. (14), provides a 
of 20 years of data from whānau Māori experiences in the public health and/or hospital 
system. A key barrier included perception of racism or discrimination amongst whānau 
Māori. For instance, perceiving healthcare professionals to be uninterested in their health 
and wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so welcoming” 
(14). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties 
with accessing the hospital due to cost, transportation and limited availability with work 
(10). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (8). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (8), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

In the Sugar Babies trial (71/237 (30%) Māori), 97% of mothers reported that gel 
treatment was an acceptable and easy treatment for their babies (2). 
A clinician survey of current practice in 20 maternity hospitals in Aotearoa New Zealand 
reported that most respondents (190/219, 87%) believed that prescribing or 
administering oral dextrose gel to treat neonatal hypoglycaemia is beneficial (15). 
 
Considerations for Māori 
Evidence from Whānau Experience Study (10) found Whānau Māori had positive 
experiences with buccal dextrose gel. 
Considerations or Pacific 
Evidence from Whānau Experience Study found all Pacific mothers interviewed had either 
a positive or neutral perception of buccal dextrose gel. 

In the pre-hPOD trial (n = 413, 8% 
Māori, 16% Pacific, 22% Asian), which 
used dextrose gel to prevent 
hypoglycaemia, most parents found the 
gel acceptable (364/402, 91%) (Hegarty 
et al., 2016). 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
 ○ Probably no 
 ○ Probably yes 
 ● Yes 
 ○ Varies 
 ○ Don't know 
  
 

A survey conducted in Aotearoa New Zealand found that "most practitioners reported 
that the dextrose gel for treatment was easily available and that guidelines for its use 
were easy to access and understand" (15). 
Many studies in different countries have demonstrated the feasibility of implementing 
dextrose gel, and its implementation has resulted in reduced NICU admissions and 
increased breastfeeding rates (16, 17, 18, 19, 20, 21, 22, 23, 24). 
 
The DESiGN trial (25) showed that it was feasible to give the gel, as most sites in Aotearoa 
New Zealand were giving it prior to the Aotearoa New Zealand dextrose gel guidelines 
(26) being published and implemented.  
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

 
 

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 
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 JUDGEMENT 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 

or variability 

Possibly important 
uncertainty or 

variability 

Probably no important 
uncertainty or 

variability 

No important 
uncertainty or 

variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 

savings 
Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 

comparison 

Does not favor either 
the intervention or the 

comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

 TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○  ○  ○  ●  ○  
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Question 23. 
Should formula vs. control be used for treatment of neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia  

INTERVENTION: formula  

COMPARISON: control  

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 

http://www.fmhs.auckland.ac.nz/clinicalpracticeguidelines
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4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Formula is sometimes used to treat neonatal hypoglycaemia by providing a source of glucose to help increase blood glucose concentrations. This may 
be particularly important when breastfeeding is not feasible or is insufficient. 

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited paper.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 

Formula alone or dextrose plus formula compared to other interventions results in (1): 

• Correction of hypoglycaemia (RCT: large effect when comparing formula to oral 
dextrose gel without feeding (192 more per 1,000); Cohort study: moderate effect when 
comparing formula to donor human milk (90 more per 1,000) [Critical] 

Gregory 2020 (2) reported that babies 
who received formula at the time of 
the first dose of oral dextrose gel 
administration showed the greatest 
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○ Varies 
○ Don't know  

• Recurrent neonatal hypoglycaemia (Cohort study: large reduction when comparing oral 
dextrose gel plus formula to oral dextrose gel plus breastfeeding (453 fewer per 1,000); 
small reduction when comparing oral dextrose gel plus formula to oral dextrose gel plus 
donor human milk (30 fewer per 1,000) [critical] 

• Small reduction in admission to special care or neonatal intensive care nursery when 
comparing formula to oral dextrose gel plus breastfeeding or donor human milk (24 
fewer per 1,000) [critical] 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute 
effects* (95% CI) 

Risk with 
control  

Risk 
difference 
with formula  

Correction of hypoglycaemia (< 2.6 
mmol/L) (formula versus dextrose gel) 
[critical] 

222 
(1 RCT) 

⨁⨁◯◯ 
Lowa 

RR 1.27 
(1.11 to 
1.46) 

Study population 

710 per 
1,000 

192 more per 
1,000 
(78 more to 
327 more) 

Correction of hypoglycaemia (formula 
versus donor human milk) [critical] 

358 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowb 

OR 1.44 
(0.91 to 
2.25) 

Study population 

491 per 
1,000 

90 more per 
1,000 
(24 fewer to 
194 more) 

Recurrent neonatal hypoglycaemia 
(dextrose gel plus formula versus 
dextrose gel plus breastfeeding) 
[critical] 

66 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Lowc,d 

OR 0.14 
(0.05 to 
0.41) 

Study population 

758 per 
1,000 

453 fewer 
per 1,000 
(622 fewer to 
196 fewer) 

Recurrent neonatal hypoglycaemia 
(dextrose gel plus formula versus 
dextrose gel plus donor milk) [critical] 

66 
(1 non-
randomised 
study) 

⨁◯◯◯ 
Very lowc 

OR 0.87 
(0.31 to 
2.45) 

Study population 

333 per 
1,000 

30 fewer per 
1,000 
(199 fewer to 
217 more) 

increase in blood glucose 
concentration, with a median rise of 
0.83 mmol/L. In comparison, breastfed 
babies or those who were not fed had 
a lower median increase of 0.56 
mmol/L. Also, babies who received 
formula with their first dose of oral 
dextrose gel were less likely to require 
a second dose. 
 
Harris 2017 (3) reported that the 
increase in blood glucose 
concentration after infant formula 
(+0.21 mmol/L 95% CI 0.04 to 0.29 
mmol/L) was similar to that after 
dextrose gel (+0.17mmol/L, 95% CI 
0.04 to 0.29) and greater than after 
other feedings. Breastfeeding led to a 
smaller, non-significant increase in 
blood glucose concentration (+0.11 
mmol/L, 95% CI -0.02 to 2.46 mmol/L), 
while expressed mother’s own 
breastmilk was associated with a 
slight, non-significant decrease in 
blood glucose concentrations (−0.08 
mmol/L, 95% -0.21 to 0.05 mmol/L). 
Breastfeeding (but not formula or 
expressed mother’s own milk) was 
associated with a lower risk of needing 
a second treatment. 
Sen 2020 (4) reported that there was 
no significant difference in the median 
increase in blood glucose 
concentrations after babies were given 
dextrose gel plus donor human milk 
(+1.05 mmol/L) or formula (+0.94 
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Neurodevelopmental impairment 
[critical] - not measured 

- - - - - 

Admission to special care nursery or 
neonatal intensive care nursery 
[critical] 

418 
(2 non-
randomised 
studies) 

⨁◯◯◯ 
Very lowc,e 

OR 0.76 
(0.37 to 
1.56) 

Study population 

110 per 
1,000 

24 fewer per 
1,000 
(66 fewer to 
51 more) 

Fully breastfeeding at hospital 
discharge [critical] - not measured 

- - - - - 

Separation from mother for treatment 
of hypoglycaemia before discharge 
home [important] - not measured 

- - - - - 

Hypoglycaemic injury on brain imaging 
[important] - not measured 

- - - - - 

Breastmilk feeding exclusively from 
birth to hospital discharge [important] - 
not measured 

- - - - - 

Duration of initial hospital stay 
[important] - not measured 

- - - - - 

Cost [important] - not measured - - - - - 

a.Downgraded two levels for very serious risk of bias due to unclear risk of selection bias, 
performance bias, detection bias and reporting bias. 
b.Downgraded one level for serious risk of bias due to the low quality of the study. 
c.Downgraded one level for serious imprecision due to wide confidence interval and small 
sample size. 
d.Upgraded one level for large effect. 
e. Downgraded one level for serious inconsistency due to significant heterogeneity. 
*Absolute effects were calculated based on the control group risk  
 
There is no evidence comparing formula to intravenous dextrose. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

mmol/L) but these were both 
significantly higher than after dextrose 
gel plus breastfeeding (+0.39 mmol/L).  
 
Zhou et al. (5) conducted a pre- and 
post-implementation study in Canada 
to evaluate the effectiveness of 
dextrose gel in treating neonatal 
hypoglycaemia following the 
introduction of a new clinical guideline 
in October 2018. The study compared 
outcomes between babies treated 
with formula only and those treated 
with oral dextrose gel (unclear about 
the feeding) for their first episode of 
hypoglycaemia. The median blood 
glucose concentration after treatment 
was higher in the formula group (3.3 
mmol/L, p<0.05) compared to the 
dextrose gel group (number not 
provided). Although not statistically 
significant, the dextrose gel group had 
a higher proportion of neonates 
experiencing a second hypoglycaemia 
episode and a higher rate of NICU 
admissions for intravenous dextrose 
than the formula group (numbers not 
provided). There were no significant 
differences between the groups in the 
average volume of the formula used 
per feed at discharge, rates of 
exclusive breastfeeding at discharge, 
or breastfeeding quality as measured 
by the LATCH score (numbers not 
provided).   
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Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
● Don't know  

No studies reported any adverse events associated with feeding formula to babies with 
hypoglycaemia (1). 

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
control  

Risk difference 
with formula  

Adverse effects [critical] - 
not measured 

- - - - - 

Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Burakevych 2019 (6) reported that 
dextrose gel plus breastmilk treatment 
(expressed mother’s own milk or 
breastfeeding) was not associated with 
glucose instability (blood glucose 
concentrations outside the central 
range of 3–4 mmol/L). In contrast, 
treatment with formula plus dextrose 
gel or intravenous dextrose was 
associated with instability.  
There is some concern that 
administering one or two doses of 
formula within the first few hours 
could reduce the likelihood of fully 
breastfeeding, but no evidence was 
identified. 
In an RCT conducted in five centres in 
Aotearoa New Zealand and Australia 
(7) 532 moderate to late preterm 
babies (15.8% Māori) born between 32 
and 35 weeks’ gestation and receiving 
IV fluids were randomised to receive 
milk supplement (almost always 
formula) or exclusively mother’s milk 
until they reached full feeds of only 
mother’s milk.  There was no 
difference between groups in the rate 
of fully breastmilk feeding at 
discharge, or at 4 months’ corrected 
age. 

Certainty of evidence 
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What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

 

Outcomes Importance 
Certainty of the 
evidence 
(GRADE) 

Correction of hypoglycaemia (< 2.6 mmol/L) (formula versus dextrose gel) 
[critical] 

CRITICAL ⨁⨁◯◯ 
Lowa 

Correction of hypoglycaemia (formula versus donor human milk) [critical] CRITICAL ⨁◯◯◯ 
Very lowb 

Recurrent neonatal hypoglycaemia (dextrose gel plus formula versus dextrose 
gel plus breastfeeding) [critical] 

CRITICAL ⨁⨁◯◯ 
Lowc,d 

Recurrent neonatal hypoglycaemia (dextrose gel plus formula versus dextrose 
gel plus donor milk) [critical] 

CRITICAL ⨁◯◯◯ 
Very lowc 

Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Admission to special care nursery or neonatal intensive care nursery [critical] CRITICAL ⨁◯◯◯ 
Very lowc,e 

Adverse effects [critical] - not measured CRITICAL - 

Fully breastfeeding at hospital discharge [critical] - not measured CRITICAL - 

a.Downgraded two levels for very serious risk of bias due to unclear risk of selection bias, 
performance bias, detection bias and reporting bias. 
b.Downgraded one level for serious risk of bias due to the low quality of the study. 
c.Downgraded one level for serious imprecision due to wide confidence interval and small 
sample size. 
d.Upgraded one level for large effect. 
e.Downgraded one level for serious inconsistency due to significant heterogeneity. 

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Important uncertainty or 
variability 
● Possibly important uncertainty 
or variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
● Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know  

Formula alone or dextrose plus formula compared to other interventions  
Very low certainty evidence showed 

• Large effect on correction of neonatal hypoglycaemia when comparing formula alone to 
oral dextrose gel with feed [critical]  

• Moderate effect on correction of neonatal hypoglycaemia when comparing formula 
alone to donor human milk [critical]  

• Large reduction in recurrent hypoglycaemia when comparing oral dextrose gel plus 
formula to oral dextrose gel plus breastfeeding [critical]  

• Small reduction in recurrent hypoglycaemia when comparing oral dextrose gel plus 
formula to oral dextrose gel plus donor human milk [critical]  

Dextrose gel plus formula feeding led 
to increases in blood glucose 
concentrations that were similar to 
those after dextrose gel plus donor 
human milk and greater than after 
dextrose gel plus breastfeeding or 
expressed mother’s own milk. Formula 
feeding also led to increases in blood 
glucose concentrations similar to 
those after dextrose gel and greater 
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• Small reduction in admission to special care or neonatal intensive care nursery [critical]  

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

than after expressed mother’s own 
milk or breastfeeding.  
Initial formula feeding was associated 
with fewer subsequent hypoglycaemic 
episodes in one study, but in another, 
breastfeeding were associated with 
fewer subsequent hypoglycaemic 
episodes.  
Treatment with dextrose gel plus 
formula was linked to glucose 
instability, while dextrose gel plus 
expressed mother’s own milk or 
breastfeeding was not.  
In preterm babies, supplementation of 
mother’s own milk with formula did 
not alter the rate of fully breastfeeding 
at hospital discharge.  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
● Varies 
○ Don't know 

The costs can vary depending on the type of formula used and the quantity required.  
The typical price range for a 900g container of formula in a community setting in New 
Zealand is approximately NZD $20 to $50. The estimated cost per litre of formula in 
Aotearoa New Zealand would be approximately NZD $3.19 to $7.96.  
Additionally, resource requirements may include staff time for preparation and feeding, 
potential costs for additional feeding equipment, and considerations for storage and 
handling of the formula. 

  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
● Low 
○ Moderate 
○ High 
○ No included studies 

A formal assessment of the certainty of evidence of the cost of formula for the treatment of 
neonatal hypoglycaemia was not undertaken.  

  

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
● Varies 
○ No included studies  

There are no studies that assess the specific cost-effectiveness of formula, particularly in 
the context of treating neonatal hypoglycaemia.  
However, a few studies suggest that formula is generally more cost-effective than 
pasteurised donor human milk in the short term. In the long term, exclusive breastfeeding 
might offer longer-term cost savings than formula.  
A study conducted in Germany (8) comparing the costs of feeding preterm infants donor 
human milk, mother’s own milk, and formula found that DHM was significantly more 
expensive than formula or mother’s milk. The cost per litre of DHM was €306.95, with a 
total cost of €82.88 per litre for production and use. In contrast, formula costs €10.28 per 
litre. This suggests that formula has much lower direct costs than donor human milk. 
Formula typically ranges from NZ$20 to $50 for a 900g container, depending on the type 
and quantity used. Additional costs of formula include factors such as staff time for 
preparation and feeding, as well as potential expenses for feeding equipment and storage. 
For comparison, oral dextrose gel is priced at approximately NZ$15 per single-dose syringe. 
The administration of dextrose gel costs an additional NZ$15 (9) and requires minimal 
training.  
The use of IV dextrose for treating neonatal hypoglycaemia is associated with significantly 
higher costs. A 500mL preparation of 10% IV glucose solution costs approximately NZ$27 
(10), and the initial infusion rate recommended for hypoglycaemic neonates is 60mL/kg/day 
(11). The administration of IV dextrose also often necessitates admission to a NICU with an 
average cost of NZ$2,200 per day in Aotearoa New Zealand. There are substantial expenses 
related to staff training, time for setting up and maintaining the IV infusion, as well as 
ongoing care in the NICU.  
Thus, the cost of use of formula as a treatment option is likely to be similar to that of 
dextrose gel and substantially lower than that of intravenous dextrose. 
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Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
● Don't know  

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (14). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies 
who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the 
whole cohort (260/514, 51%) (15). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (14). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (15). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (14). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
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In the Whānau Experience study (12), participants expressed appreciation for the inclusion 
of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism 
(16)(17)(18)Additionally, a systematic literature review by Graham et al. (19) provides a 
summary of 20 years of data from Whānau Māori experiences in the public health and/or 
hospital system. A key barrier included perception of racism or discrimination amongst 
whānau Māori. For instance, perceiving healthcare professionals to be uninterested in their 
health and wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so welcoming” 
(19). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (12). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (13). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (13) 71% of women reported that 
they had paid for at least one pregnancy-related service. Māori, Pacific and younger women 
were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

In the Whānau Experiences Study (12) , all Pacific mothers indicated a strong preference for 
breastfeeding their babies, with most favouring exclusive breastfeeding over formula 
feeding. Only 2 out of 10 participants in this group accepted formula. Similarly, among Asian 
mothers, some struggled with transitioning to formula feeding as they had initially planned 
to breastfeed exclusively. In the Growing Up in New Zealand cohort (20), exclusive 
breastfeeding was highly valued by many wāhine Māori due to its alignment with Tikanga 
Māori, indicating that formula use may be less acceptable, particularly when cultural 
traditions strongly emphasise breastfeeding. 

In the RCT including 532 babies (7), 
(15.8% Māori) born between 32 and 
35 weeks’ gestation, parents of 16/271 
babies randomised to receive 
exclusively mother’s milk nevertheless 
decided to give their baby formula (a 
protocol deviation), but 0/261 babies 
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A survey in New Zealand (21) showed that health professionals preferred minimising 
formula use to support breastfeeding while ensuring effective treatment and for that 
reason viewed dextrose gel for neonatal hypoglycaemia positively.  

randomised to receive supplements 
experienced a protocol deviation.  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
● Yes 
○ Varies 
○ Don't know  

Formula is widely available and used in most neonatal care settings.    

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 
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 JUDGEMENT 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 24. 
Should intravenous dextrose vs. other treatment or no treatment be used for treatment of neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

INTERVENTION: intravenous dextrose 

COMPARISON: other treatment or no treatment 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
The usual first-line treatment for asymptomatic hypoglycaemia is increased feeding. Oral dextrose gel is an effective and safe treatment for babies 
whose blood glucose concentrations are not corrected by increased feeding. However, babies whose low blood glucose concentrations are severe, 
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persist after increased feeding and dextrose gel treatment, or who develop symptomatic hypoglycaemia, are often admitted to the neonatal intensive 
care unit (NICU) for treatment with intravenous (IV) dextrose. However, the evidence to support this clinical practice is limited and variation exists 
regarding the dose of dextrose administered and the effectiveness of infusion in different groups of babies.  

CONFLICT OF 
INTERESTS: 

CC, DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

Intravenous (IV) dextrose treatments were compared at different doses or using different 
infusion protocols (1) 
Intravenous dextrose (10% dextrose 2mL/kg bolus followed by an infusion at 6mg/kg/min) 
compared to oral sucrose bolus (200mg bolus dissolved in expressed breast milk) (2): 

• Small reduction in hypoglycaemic episodes (defined as blood glucose concentration 
<2.2 mmol/L) (49 fewer per 1,000) [critical] 

• Moderate reduction in neonatal mortality (19 fewer per 1,000) [adverse effect, 
critical]  

• Small reduction in necrotising enterocolitis (40 fewer per 1,000) [adverse effect, 
critical]  

• Moderate reduction in duration of initial hospital stay (1.48 days lower) [important] 

• No data for the following outcomes: neurodevelopmental impairment [critical], 
admission to special care nursery or neonatal intensive care nursey [critical], 
breastmilk feeding exclusively from birth to hospital discharge [important], 
separation from the mother for treatment of hypoglycaemia before discharge 
home [important], hypoglycaemic injury on brain imaging [important], breastmilk 
feeding exclusively from birth to hospital discharge [important], cost [important] 

IV 10% dextrose (2mL/kg bolus over 10 minutes followed by infusion at 4-6mg/kg/min) 
compared to treatment with breastmilk, formula, dextrose gel and breastmilk, or dextrose 
gel and formula (3):  

• No data for any critical or important outcomes 

IV dextrose (no detail of dose) 
compared to no IV dextrose (no 
detail) (7): 
Little to no effect on psychological 
test scores at 4 years  
IV 10% dextrose (2mL/kg bolus of IV 
10% dextrose over 10 minutes, 
followed by infusion at 4-
6mg/kg/min) compared to 
treatment with formula, dextrose 
gel and breastmilk, or dextrose gel 
and formula (3):  
Little to no effect on duration of 
hypoglycaemia 
IV dextrose minibolus (200mg/kg 
followed by continuous infusion at 8 
mg/kg/min) compared to 
continuous infusion only (4): 
Little to no effect on the proportion 
of babies who had corrected 
hypoglycaemia within 10 minutes of 
infusion  
IV 20% dextrose continuous infusion 
(at an initiation rate of 8mg/kg/min) 
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IV dextrose minibolus (200mg/kg followed by continuous infusion at 8mg/kg/min) 
compared to continuous infusion only (4):  
No data for any critical or important outcomes  
IV 20% dextrose continuous infusion (at an initiation rate of 8mg/kg/min) compared to IV 
15% dextrose continuous infusion (at the same initiation rate of 8 mg/kg/min) (5):  

• Moderate reduction in hypoglycemic episodes (defined as blood glucose 
concentration <2.6 mmol/L) (92 fewer per 1,000) [critical] 

• No data for any other critical or important outcomes 

IV 10% dextrose with dose tailored to baseline blood glucose concentration (BCG) (if 
baseline BCG < 1.1 mmol/L mg/dL: 2mL/kg bolus followed by continuous infusion at 
60mL/kg/day; if baseline BGC 1.1-1.7 mmol/L: continuous infusion at 60mL/kg/day; if 
baseline BGC 1.7-2.4 mmol/L: continuous infusion at 30 mL/kg/day) compared to no 
tailored approach infusion (2mL/kg bolus followed by continuous infusion at 60mL/kg/day) 
(6): 

• Large reduction on cost of NICU stay (US $ 5,441 per baby or US $ 4,417 when 
adjusted) [important] 

• No data for any other critical or important outcomes  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with other 
treatment or no 
treatment 

Risk difference 
with 
intravenous 
dextrose 

Hypoglycaemia after initial 
treatment until discharge 
home [critical] - IV dextrose 
(10% dextrose 2mL/kg bolus 
followed by an infusion at 
6mg/kg/min) compared to oral 
sucrose bolus (200mg bolus 
dissolved in expressed breast 
milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 0.67 
(0.20 to 
2.18) 

Study population 

150 per 1,000 49 fewer per 
1,000 
(120 fewer to 
177 more) 

Hypoglycaemia after initial 
treatment [critical] (IV 20% 
dextrose continuous infusion 
(at an initiation rate of 

121 
(1 RCT) 

⨁◯◯◯ 
Very lowb,c 

RR 0.87 
(0.68 to 
1.13) 

Study population 

705 per 1,000 92 fewer per 
1,000 

compared to IV 15% dextrose 
continuous infusion (at the same 
initiation rate of 8mg/kg/min) (5):  
Little to no effect on average plasma 
glucose concentrations 
IV 10% dextrose with dose tailored 
to baseline blood glucose 
concentration (BCG) (if baseline BCG 
< 1.1 mmol/L mg/dL: 2mL/kg bolus 
followed by continuous infusion at 
60mL/kg/day; if baseline BGC 1.1-
1.7 mmol/L: continuous infusion at 
60mL/kg/day; if baseline BGC 1.7-
2.4 mmol/L: continuous infusion at 
30 mL/kg/day) compared no tailored 
approach (2mL/kg bolus followed by 
continuous infusion at 60mL/kg/day) 
(6):  
Little to no effect on time to 
correction of hypoglycaemia  
Moderate reduction in duration of 
NICU stay (1.5 days or 1.9 days when 
adjusted) 
 
 
Five of six studies were conducted in 
a high-income country. 
Only the study of IV 10% dextrose 
versus oral sucrose bolus was 
conducted in a lower-middle-income 
country.  
 
 
The 3 studies comparing IV dextrose 
to other treatments for 
hypoglycaemia were all of at-risk 
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8mg/kg/min) compared to IV 
15% dextrose continuous 
infusion (at the same initiation 
rate of 8mg/kg/min)) 

(226 fewer to 92 
more) 

Neurodevelopmental 
impairment [critical] - not 
measured 

- - - - - 

Adverse effects - mortality 
[critical]- IV dextrose (10% 
dextrose 2mL/kg bolus 
followed by an infusion at 
6mg/kg/min) compared to oral 
sucrose bolus (200mg bolus 
dissolved in expressed breast 
milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 0.75 
(0.18 to 
3.14) 

Study population 

75 per 1,000 19 fewer per 
1,000 
(62 fewer to 161 
more) 

Adverse effects - necrotising 
enterocolitis [critical]- IV 
dextrose (10% dextrose 
2mL/kg bolus followed by an 
infusion at 6mg/kg/min) 
compared to oral sucrose bolus 
(200mg bolus dissolved in 
expressed breast milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 0.20 
(0.01 to 
4.20) 

Study population 

50 per 1,000 40 fewer per 
1,000 
(50 fewer to 160 
more) 

Hypoglycaemic injury on brain 
imaging [important] - not 
measured 

- - - - - 

Breastmilk feeding exclusively 
from birth to hospital 
discharge [important] - not 
measured 

- - - - - 

Duration of initial hospital stay 
[important]- IV dextrose (10% 
dextrose 2mL/kg bolus 
followed by an infusion at 
6mg/kg/min) compared to oral 
sucrose bolus (200mg bolus 
dissolved in expressed breast 
milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

- The mean duration 
of initial hospital 
stay [important]- 
was 11.36 days 

MD 1.48 days 
lower 
(4.36 lower to 
1.4 higher) 

babies (all risk groups in 1 study, 
large for gestational age (LGA) in 1 
study, and small for gestational age 
(SGA) in 1 study). Of the 3 studies 
comparing different IV dextrose 
preparations, 1 did not describe 
inclusion criteria and 2 included at-
risk and not-at-risk babies.  
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Cost [important]- IV 10% 
dextrose with dose tailored to 
baseline blood glucose 
concentration compared to no 
tailored approach infusion 

0 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Low 

- Compared to no tailored approach, IV 
10% dextrose with dose tailored to 
baseline blood glucose concentration 
results in a decrease in NICU total costs 
from median US $14 030 (IQR: $5847, 
$30 753) to median US $8470 (IQR: 
$5650, $19 019) by an adjusted median 
difference of $4417 (95% CI $571, 
$8263).  

a.Downgraded one level for serious indirectness due to the sample population only 
comprising SGA, moderate to late preterm infants. 
b.Downgraded two levels for very serious imprecision due to small sample size and wide 
confidence intervals. 
c.Downgraded one level for serious risk of bias due to overall moderate to low quality of the 
included study. 
*Absolute effects were calculated based on the control group risk.  
 
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
● Varies 
○ Don't know  

IV dextrose ( 10% dextrose 2mL/kg bolus followed by an infusion at 6mg/kg/min ) compared 
to oral sucrose bolus (200mg bolus dissolved in expressed breast milk) (2):  

• Large reduction in fully breastmilk feeding at hospital discharge (200 fewer per 
1,000) [critical] 

• Little to no effect on feeding intolerance [adverse effect, critical]  

IV 10% dextrose compared to treatment with breastmilk or formula (3):  

• Little to no effect on hypoglycaemic episodes during treatment (1 more episode) 

IV 10% dextrose compared to treatment with dextrose gel and breastmilk, or dextrose gel 
and formula (3):  

IV dextrose ( 10% dextrose 2mL/kg 
bolus followed by an infusion at 
6mg/kg/min ) compared to oral 
sucrose bolus (200mg bolus 
dissolved in expressed breast milk) 
(2):  
may increase the risk of a 
hyperglycaemic episode (blood 
glucose concentration > 4.4mmol/L) 
six hours after initiating treatment 
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• Little to no effect on hypoglycaemic episodes during treatment (1 more episode) 

IV 20% dextrose continuous infusion (at an initiation rate of 8mg/kg/min) compared to IV 
15% dextrose continuous infusion (at the same initiation rate of 8mg/kg/min) (5):  

• Little to no effect on phlebitis [adverse effect, critical]  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* (95% CI) 

Risk with other 
treatment or no 
treatment 

Risk 
difference 
with 
intravenous 
dextrose 

Hypoglycaemia after initial 
treatment until discharge 
home [critical]- IV 10% 
dextrose compared to 
treatment with breastmilk or 
formula 

128 
(1 non-
randomised 
study) 

⨁⨁◯◯ 
Lowa 

- The median 
hypoglycaemia after 
initial treatment until 
discharge home [critical]- 
IV 10% dextrose 
compared to treatment 
with breastmilk or 
formula was 1 episodes 

median 1 
episodes 
more 
(1 more to 1 
more) 

Adverse effects - feeding 
intolerance [critical] -IV 
dextrose (10% dextrose 
2mL/kg bolus followed by an 
infusion at 6mg/kg/min) 
compared to oral sucrose 
bolus (200mg bolus 
dissolved in expressed 
breast milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 1.0 
(0.3 to 
3.1) 

Study population 

100 per 1,000 0 fewer per 
1,000 
(70 fewer to 
210 more) 

Fully breastfeeding at 
hospital discharge 
[important]- IV dextrose 
(10% dextrose 2mL/kg bolus 
followed by an infusion at 
6mg/kg/min) compared to 
oral sucrose bolus (200mg 
bolus dissolved in expressed 
breast milk)  

80 
(1 RCT) 

⨁◯◯◯ 
Very lowa,b 

RR 0.68 
(0.44 to 
1.05) 

Study population 

625 per 1,000 200 fewer 
per 1,000 
(350 fewer to 
31 more) 

Study population 

(RR 2.33 (95% CI 0.65, 8.39), p = 
0.19; 80 infants)  
 
 
Of the 3 studies comparing IV 
dextrose to other treatments for 
hypoglycaemia, 2 were in high-
income countries and 1 was in a 
lower-middle-income country. All 
studies were all of at-risk babies (all 
risk groups in 1 study, LGA in 1 
study, and SGA in 1 study).  
In a cohort of 404 children from 
Aotearoa New Zealand 115 (115 
(28%) Māori, 14 (3%) Pacific), those 
with neurosensory impairment at 2 
years had a faster increase in 
glucose concentrations after 
hypoglycaemia and a higher glucose 
concentration in the first 12 hours 
after birth than those who did not 
have neurosensory impairment (8). 
This effect was only seen among 
babies treated with dextrose, but 
those treated with IV dextrose 
rather than oral dextrose had higher 
glucose concentrations in the first 
12 hours. 
In the same children, administration 
of IV dextrose resulted in a higher 
maximum and range of interstitial 
glucose concentrations, and a lower 
minimum compared to treatments 
involving dextrose gel combined 
with breast milk, exclusive breast 
milk, or formula alone. The risk of 
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Adverse effects - phlebitis 
[critical] (IV 20% dextrose 
continuous infusion (at an 
initiation rate of 
8mg/kg/min) compared to IV 
15% dextrose continuous 
infusion (at the same 
initiation rate of 
8mg/kg/min)) 

121 
(1 RCT) 

⨁⨁◯◯ 
Lowa 

RR 0.99 
(0.74 to 
1.33) 

607 per 1,000 6 fewer per 
1,000 
(158 fewer to 
200 more) 

a.Downgraded two levels for very serious imprecision due to small sample size and wide 
confidence intervals. 
b.Downgraded one level for serious indirectness due to the sample population only 
comprising SGA, moderate to late preterm infants. 
*Absolute effects were calculated based on the control group risk.  
 
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

neurosensory impairment was 
increased with both shorter and 
longer durations to achieve the 
maximum interstitial glucose 
concentration (P=0.04; lower tertile 
of time to reach maximum [0.4–2.2 
hours] vs middle [2.3–4.2 hours], OR 
3.10 [95% CI 1.03 to 9.38]; higher 
tertile [4.3–6.0 hours] vs middle, OR 
3.07 [95% CI 1.01 to 9.24]). The 
glycaemic response following 
hypoglycaemia significantly 
contributed to overall glycaemic 
instability, and was greater after IV 
dextrose than after other 
treatments. The speed of recovery 
from hypoglycaemia, whether slow 
or rapid, appeared to be associated 
with neurosensory impairment (3). 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

 

Outcomes Importance 
Certainty of 
the evidence 
(GRADE) 

Hypoglycaemia after initial treatment until discharge home [critical]- IV 10% 
dextrose compared to treatment with breastmilk or formula 

CRITICAL ⨁◯◯◯ 
Very lowa 

Hypoglycaemia after initial treatment until discharge home [critical] - IV dextrose 
(10% dextrose 2mL/kg bolus followed by an infusion at 6mg/kg/min) compared 
to oral sucrose bolus (200mg bolus dissolved in expressed breast milk)  

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Hypoglycaemia after initial treatment [critical] (IV 20% dextrose continuous 
infusion (at an initiation rate of 8mg/kg/min) compared to IV 15% dextrose 
continuous infusion (at the same initiation rate of 8mg/kg/min)) 

 
⨁◯◯◯ 
Very lowa,c 

Certainty of the relationship 
between IV dextrose and glycaemic 
instability, and between glycaemic 
instability and neurodevelopmental 
outcome is very low (two 
observational studies from the same 
cohort of babies) (3).  
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Neurodevelopmental impairment [critical] - not measured CRITICAL - 

Adverse effects - feeding intolerance [critical] -IV dextrose (10% dextrose 2mL/kg 
bolus followed by an infusion at 6mg/kg/min) compared to oral sucrose bolus 
(200mg bolus dissolved in expressed breast milk)  

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Adverse effects - mortality [critical]- IV dextrose (10% dextrose 2mL/kg bolus 
followed by an infusion at 6mg/kg/min) compared to oral sucrose bolus (200mg 
bolus dissolved in expressed breast milk)  

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Adverse effects - necrotising enterocolitis [critical]- IV dextrose (10% dextrose 
2mL/kg bolus followed by an infusion at 6mg/kg/min) compared to oral sucrose 
bolus (200mg bolus dissolved in expressed breast milk)  

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Fully breastfeeding at hospital discharge [important]- IV dextrose (10% dextrose 
2mL/kg bolus followed by an infusion at 6mg/kg/min) compared to oral sucrose 
bolus (200mg bolus dissolved in expressed breast milk)  

CRITICAL ⨁◯◯◯ 
Very lowa,b 

Hypoglycaemic injury on brain imaging [important] - not measured IMPORTANT - 

Breastmilk feeding exclusively from birth to hospital discharge [important] - not 
measured 

IMPORTANT - 

Duration of initial hospital stay [important]- IV dextrose (10% dextrose 2mL/kg 
bolus followed by an infusion at 6mg/kg/min) compared to oral sucrose bolus 
(200mg bolus dissolved in expressed breast milk)  

IMPORTANT ⨁◯◯◯ 
Very lowa,b 

Cost [important]- IV 10% dextrose with dose tailored to baseline blood glucose 
concentration compared to no tailored approach infusion 

IMPORTANT ⨁⨁◯◯ 
Low 

Adverse effects - phlebitis [critical] (IV 20% dextrose continuous infusion (at an 
initiation rate of 8mg/kg/min) compared to IV 15% dextrose continuous infusion 
(at the same initiation rate of 8mg/kg/min)) 

CRITICAL ⨁⨁◯◯ 
Lowa 

a.Downgraded two levels for very serious imprecision due to small sample size and wide 
confidence intervals. 
b.Downgraded one level for serious indirectness due to the sample population only 
comprising SGA, moderate to late preterm infants. 
c.Downgraded one level for serious risk of bias due to overall moderate to low quality of the 
included study. 
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  
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Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
● Possibly important uncertainty or 
variability 
○ Probably no important uncertainty 
or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

 
 
  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
● Varies 

Administration of intravenous dextrose results in greater glycaemic instability compared to 
treatments involving dextrose gel combined with breast milk, exclusive breast milk, or 
formula alone, and greater glycaemic instability is associated with an increased risk of 
neurosensory impairment (3). 
 
The evidence is consistently rated as low to very low, and the effects remain uncertain. 
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○ Don't know  Intravenous (dextrose (10% dextrose 2mL/kg bolus followed by an infusion at 6mg/kg/min) 
compared to oral sucrose bolus (200mg bolus dissolved in expressed breast milk)  

• Small reduction in hypoglycaemic episodes (defined as blood glucose concentration 
<2.2 mmol/L) [critical] 

• Moderate reduction in neonatal mortality [adverse effect, critical]  

• Small reduction in necrotising enterocolitis [adverse effect, critical]  

• Little to no effect on feeding intolerance [adverse effect, critical], duration of initial 
hospital stay [important] 

• Large reduction in fully breastmilk feeding at hospital discharge [critical] 

IV 10% dextrose (2mL/kg bolus of IV 10% dextrose over 10 minutes followed by infusion at a 
rate of 4-6mg/kg/min) compared to treatment with breastmilk alone:  

• Little to no effect on the proportion of babies that had corrected hypoglycaemia within 
10 minutes of infusion  

IV 10% dextrose (2mL/kg bolus of IV 10% dextrose over 10 minutes followed by infusion at 
4-6mg/kg/min) compared to treatment with breastmilk or formula, dextrose gel and 
breastmilk, or dextrose gel and formula:  

• Little to no effect on the hypoglycaemic episodes during treatment  

IV dextrose minibolus (200mg/kg minibolus followed by continuous infusion at 8mg/kg/min) 
infusion compared to continuous infusion only: 

• Little to no effect on the hypoglycaemic episodes during treatment  

IV 20% dextrose continuous infusion (at an initiation rate of 8mg/kg/min) compared to IV 
15% dextrose continuous infusion (at the same initiation rate of 8mg/kg/min) :  

• Moderate reduction in hypoglycemic episodes [critical] 

• Little to no effect on phlebitis [adverse effect, critical]  

• Little to no effect on average plasma glucose levels  

IV 10% dextrose with dose tailored to baseline blood glucose concentration (BCG) (if 
baseline BCG < 1.1 mmol/L mg/dL: 2mL/kg bolus followed by continuous infusion at 
60mL/kg/day; if baseline BGC 1.1-1.7 mmol/L: continuous infusion at 60mL/kg/day; if 
baseline BGC 1.7-2.4 mmol/L: continuous infusion at 30 mL/kg/day) compared to the same 
with no tailored approach to bolus and continuous infusion (2mL/kg bolus followed by 
continuous infusion at 60mL/kg/day) : 

• Large reduction in cost of NICU stay [important] 
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• No data for any other critical or important outcomes  

Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

The administration of IV dextrose usually necessitates admission to the neonatal intensive 
care unit (NICU), incurring substantial costs. Treatment with IV dextrose requires resources 
including the dextrose preparation itself and care in NICU. In Aotearoa New Zealand, the 
average cost of NICU has been estimated at NZ$2,200 per day. A 500mL preparation of 
glucose 10% IV solution costs approximately NZ$26.65 (9) and the initial infusion level for 
hypoglycaemic neonates recommended by Starship is 60mL/kg/day (10).  
There is substantial additional cost of staff time to set up and maintain an intravenous 
infusion.  

  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
○ Moderate 
● High 
○ No included studies 

High certainty about the cost of the average cost of NICU, 10% dextrose IV solution.   

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● No included studies  

There is no evidence directly comparing the costs of IV dextrose treatment and different 
treatment options for neonatal hypoglycaemia. However, NICU admission is usually 
required for IV dextrose treatment, whereas babies receiving other treatments such as 
breastmilk or oral dextrose gel are not necessarily admitted to NICU, and care in NICU 
comes with substantial additional costs. In Aotearoa New Zealand, the average cost of NICU 
has been estimated at NZ $ 2,200 per day. One study based in the USA found an association 
with reduced duration of NICU stay (1.5 days) and therefore reduced cost of NICU stay (US $ 
5,441 per baby) when babies were treated with an IV dextrose infusion dose tailored 
according to their initial blood glucose concentration, compared to treating all babies with 
the same IV 10% dextrose bolus followed by infusion.  

  

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
● Don't know  

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (12). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of babies 
who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in the 
whole cohort (260/514, 51%) (13). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (12).  
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In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (13). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (12).  
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (14), participants expressed appreciation for the inclusion 
of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, which 
requires intentional action on addressing racism within these three levels of racism (15, 16, 
17). 
Additionally, a systematic literature review by Graham et al. (18) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. A 
key barrier included perception of racism or discrimination amongst whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and 
wellbeing. Whānau Māori had good experiences when engaging with Māori healthcare 
providers when they provided whanaungatanga and were “just so welcoming” (14). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (14). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (11). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (11), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

We found no evidence of the acceptability of IV dextrose for the treatment of neonatal 
hypoglycaemia.  
In the Whānua experience study (14), one Asian parent expressed fear that their child 
would be admitted to NICU to be treated with IV dextrose, and were thankful for the option 
to treat hypoglycaemia with a less invasive dextrose gel instead.  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

In a qualitative study conducted in 
Aotearoa New Zealand (19), six 
parents were interviewed and 
reported a range of emotions 
experienced by families during their 
initial admission to the NICU, 
including guilt, fear, and anxiety. The 
study underscored the importance 
of comprehensive information and 
consistent care. Participants who 
had undergone a pre-admission tour 
or received continuity of nursing 
care following NICU admission 
highlighted the immense value of 
these experiences, especially during 
emotionally charged periods. 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

The existence of guidelines for IV treatment of neonatal hypoglycaemia in Aotearoa New 
Zealand suggests this intervention is already implemented in New Zealand hospitals. There 
appears to be some variation in the dose of dextrose in various guidelines, with little 
evidence to support one dosing regimen over another.  
However, the administration of IV dextrose requires specialised skills and resources, making 
it not feasible in many smaller healthcare units. This necessity often mandates the transfer 
of these babies to higher level facilities equipped and staffed to provide such care.  
 
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

  

SUMMARY OF JUDGEMENTS 
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 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ○ ● ○ 
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Question 25. 
Should diazoxide vs. placebo be used for treating neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

INTERVENTION: diazoxide 

COMPARISON: placebo 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 

https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
https://starship.org.nz/guidelines/hypoglycaemia-in-the-neonate/
http://hdl.handle.net/10523/10867


 

417 
 

5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (baby of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to brain 
injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Transient hypoglycaemia is the commonest type of neonatal hypoglycaemia. Neurodevelopmental impairment after hypoglycaemia continues to occur 
in babies who have been treated with buccal dextrose gel and intravenous dextrose. Diazoxide has been proposed as a potential treatment for 
transitional neonatal hypoglycaemia, owing to its physiological mechanism of directly slowing insulin secretion at the level of pancreatic beta cells. 
This drug is already used in cases of congenital hyperinsulinism, but may be beneficial in more common types of hypoglycaemia.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR, and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
● Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

One recent randomised controlled trial (NeoGluCO) conducted in Aotearoa New Zealand 
found that a low dose of diazoxide (3 mg/kg/day) ) for early management of severe or 
recurrent neonatal transitional hypoglycaemia (1): 

• may result in a large increase in the correction of hypoglycaemia after completing 
the loading of the study drug (469 more per 1,000) 

• may be associated with a moderate increase in full breastmilk feeding at the hospital 
discharge (87 more per 1,000) 

The NeoGluCO study (1)also found  

• No difference in time to resolution 
of hypoglycaemia (adjusted hazard 
ratio 1.39, 95% CI 0.84-2.23) 

• Longer time to achieve 
normoglycaemia (2.6 to 5.4 mmol/L) 
for ≥24 hours in the diazoxide group 
(ajdusted ratio of geometric means 
(aRGM) 1.29, 95% 1.00, 1.67).  
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Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty of 
the evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute 
effects* (95% CI) 

Risk with 
placebo 

Risk 
difference 
with 
diazoxide 

Correction of hypoglycaemia after 
completing the loading of the study 
drug 

74 
(1 RCT) 

⨁⨁⨁◯ 
Moderatea 

RR 1.99 
(1.41 to 
2.81) 

Study population 

474 per 
1,000 

469 more per 
1,000 
(194 more to 
857 more) 

Neurodevelopmental impairment - 
not reported 

- - - - - 

Admission to special care nursery or 
neonatal intensive care nursery - not 
reported 

- - - - - 

Adverse effects - not reported - - - - - 

Fully breastmilk feeding at hospital 
discharge 

74 
(1 RCT) 

⨁⨁⨁◯ 
Moderateb 

OR 1.42 
(0.55 to 
3.68) 

Study population 

474 per 
1,000 

87 more per 
1,000 
(143 fewer to 
294 more) 

Separation from the mother for 
treatment of hypoglycaemia before 
discharge home - not reported 

- - - - - 

Hypoglycaemic injury on brain 
imaging - not reported 

- - - - - 

Breastmilk feeding exclusively from 
birth to discharge - not reported 

- - - - - 

Duration of initial hospital stay - not 
reported 

- - - - - 

• Little to no difference in 
hypoglycaemia >48 hours after 
randomization (OR 0.19 (0.02, 1.76)) 

• Exclusive breastfeeding from birth ( 
0/36 in the diazoxide group; 4/38 in 
the placebo group). 

Babies treated with diazoxide had: (2) 

• Shorter duration of intravenous fluid 
therapy compared to placebo (mean 
(SD) 114 (51) hours vs 164 (71) 
hours; mean difference: -50 hours 
[95% CI -94, to -6]) 

• Shorter time to achieving full enteral 
feeds (mean (SD) 117 (51) hours vs 
166 (65) hours; MD -49 hours [95% 
CI -91 to -7])  

• Shorter time to reaching 
euglycaemia ( defined as blood 
glucose measurements consistently 
exceeding more than 2.8 mmol/L for 
at least 24 hours) (mean (SD) 41 (29) 
hours vs 74 (58) hours; MD -33 
hours [95% CI -66 to -0]) 
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Cost (cost of intervention, cost of 
neonatal care and life-long cost) - 
not reported 

- - - - - 

a.Downgraded one level for serious imprecision due to optimal information size criterion 
not met. 
b.Downgraded one level for serious imprecision due to the confidence interval including 
both benefits and hard.  
*Absolute effects were calculated based on the control group risk .  
 
An earlier systematic review investigating the efficacy of diazoxide in treating 
transitional neonatal hypoglycaemia found only one RCT conducted in India. This trial 
involved 30 low-birth weight babies diagnosed with hyperinsulinaemic hypoglycaemia 
within 5 days after birth. Babies were randomly assigned to receive either oral diazoxide 
(9 mg/kg/day in 3 divided doses, with an increase to 12 mg/kg/day if hypoglycaemia 
persisted after 48 hours) or a placebo (2). However, no evidence was found for any of 
the critical or important outcomes.  
 
Another recent systematic review assessed six cohort studies involving 1,142 children 
(aged from 1 day to 17 years) with hyperinsulinaemic hypoglycaemia who received 
diazoxide treatment. Five of these studies provided outcomes relating to the response of 
neonates to diazoxide, with a pooled proportion of those responsive to diazoxide of 71% 
(95% CI 50% to 93%, p <0.001) (3). This suggests diazoxide may be associated with the 
correction of hypoglycaemia.  
Considerations for Māori  
No additional data available 
Considerations for Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 

The NeoGluCO study (1) had limited power to detect these potential adverse effects. 
 
In the systematic review investigating the efficacy of diazoxide in treating transitional 
neonatal hypoglycaemia, no evidence was found for any of the critical or important 

The NeoGluCO study (1) also reported: 

• More episode of hyperglycaemia 
episode (blood glucose 
concentration ≥7.0 mmol/L) 
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○ Varies 
○ Don't know  

outcomes (2).  
 
In the systematic review of six cohort studies (3), the pooled proportion of participants 
with each of the reported adverse effects were:  

• oedema 11% (95% CI 0 to 22; 2 studies, p <0.001)  

• fluid retention 20% (95% CI -18 to 59; 2 studies, p = 0.008) 

• gastrointestinal reaction 13% (95% CI -13 to 39; 2 studies, p = 0.045) 

• hypertrichosis 45% (95% CI -27 to 117; 2 studies, p < 0.001). This is the most 
common side effect, which is thought to depend on the dose for each patient. 
However, it can persist for a month after the treatment is stopped (4). 

• neutropaenia 9% (95% CI 0 to 19; 2 studies, p = 0.005) 

• pulmonary hypertension 2% (95% CI 0 to 4; 3 studies, p = 0.005) 

• thrombocytopaenia 2% (95% CI -1 to 5; 2 studies, p = 0.008) 

In one cohort study of very high-risk babies, 13% developed necrotising enterocolitis 
(NEC), which has a high mortality rate (5).  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

(diazoxide: median, 0 [IQR, 0-1]; 
placebo: median, 0 [IQR, 0-0]) 
((adjusted count ratio, ACR 3.04 
[95% CI, 1.24-7.45]); no newborns 
had the intervention stopped 
because of hyperglycaemia . 

• More episodes of elevated blood 
glucose concentration (5.5-7.0 
mmol/L) (diazoxide: median, 2 [IQR, 
1-3]; placebo: median, 0 [IQR, 0-1]) 
(ACR 2.65 [95% CI, 1.72-4.11])  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
● Moderate 
○ High 
○ No included studies  

 

Outcomes Importance 
Certainty of the 

evidence 
(GRADE) 

Correction of hypoglycaemia after completing the 
loading of the study drug 

CRITICAL ⨁⨁⨁◯ 
Moderatea 

Neurodevelopmental impairment - not reported CRITICAL - 
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Admission to special care nursery or neonatal 
intensive care nursery - not reported 

CRITICAL - 

Adverse effects - not reported CRITICAL - 

Fully breastmilk feeding at hospital discharge CRITICAL ⨁⨁⨁◯ 
Moderateb 

Separation from the mother for treatment of 
hypoglycaemia before discharge home - not reported 

IMPORTANT - 

Hypoglycaemic injury on brain imaging - not reported IMPORTANT - 

Breastmilk feeding exclusively from birth to discharge 
- not reported 

IMPORTANT - 

Duration of initial hospital stay - not reported IMPORTANT - 

Cost (cost of intervention, cost of neonatal care and 
life-long cost) - not reported 

IMPORTANT - 

a.Downgraded one level for serious imprecision due to optimal information size criterion 
not met. 
b.Downgraded one level for serious imprecision due to the confidence interval including 
both benefits and hard.  
 
The outcome from the NeoGluco Study was assessed as moderate certainty.  
 
The outcomes that were reported from the other RCT provide low certainty evidence as 
they are derived from only one study with small sample size and include only small-for-
gestational-age babies with hyperinsulinaemic hypoglycaemia, narrowing the population 
that this evidence applies to (2).The systematic review which included six cohort studies, 
despite reporting them as being of "generally high" quality, found that only 2 of these 6 
studies had 7 or more stars on the 9-star Newcastle-Ottawa Scale, indicating higher 
quality. However, the evidence from observational studies is considered low certainty 
(3). In addition, this systematic review exclusively focuses on babies with a rare form of 
hypoglycaemia, known as hyperinsulinemic hypoglycaemia, rather than the more 
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prevalent transitional neonatal hypoglycaemia. 
 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
● Possibly important uncertainty or 
variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

  

Balance of effects 
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Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● Don't know  

Diazoxide compared to placed result in or is associated with  

• Moderated certainty evidence showed  

• Large decrease in hypoglycaemia 

• Moderate increase in full breastmilk feeding at discharge 

Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

Desirable effects 

• Large decrease in duration of 
intravenous fluid therapy  

• Large decrease in time to achieving 
full enteral feeds  

• Large decrease in time to reaching 
euglycaemia  

Undesirable effects (may be dose-
dependent) 

• Elevated blood glucose 

• Hyperglycaemia  

• oedema 

• fluid retention  

• gastrointestinal reaction 

• hypertrichosis  

• neutropenia  

• pulmonary hypertension  

• thrombocytopaenia  

• possible risk of NEC  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Large costs 
● Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

100 capsules of 25mg cost NZ $ 110, and a 30ml bottle of 50mg/ml oral liquid costs NZ $ 
620 (Pharmac, NZ).  
There have been reports of manufacturing oral diazoxide within hospital pharmacies, 
e.g., for the NeoGluCO study conducted in Auckland, Aotearoa New Zealand, diazoxide 
capsules were combined into a sugar-free paediatric solution (6). This mixture for a 3kg 
baby costs ~NZ $ 1 for the loading and first maintenance dose. There would be 
additional pharmacy costs for making up the mixture.  

  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
● Moderate 
○ High 
○ No included studies  

We are reasonably confident in the costs of the diazoxide. There is no evidence about 
the additional costs of making up a mixture.  

  

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● No included studies 

There is no evidence about cost-effectiveness. 
  

  

Equity 
What would be the impact on health equity? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
● Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of 
interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of 
the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions 
would differ for disadvantaged groups or settings. However, within Aotearoa New 
Zealand, social determinants of health (e.g., colonisation, racism, income, education, 
employment and housing) are likely to have an impact on the implementation, and 
therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that 
in the whole cohort (260/514, 51%) (9). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa 
New Zealand, the number of Pacific babies was very small, but the proportion who 
developed hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 
51%) (9). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8). 
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are 
not increased?  
Consideration for Māori  
In the Whānau Experience study (10), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. 
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Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of racism 
(11, 12, 13). 
Additionally, a systematic literature review by Graham et al. (14) provides a summary of 
20 years of data from Whānau Māori experiences in the public health and/or hospital 
system. A key barrier included perception of racism or discrimination amongst whānau 
Māori. For instance, perceiving healthcare professionals to be uninterested in their health 
and wellbeing. Whānau Māori had good experiences when engaging with Māori 
healthcare providers when they provided whanaungatanga and were “just so 
welcoming” (14). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported difficulties 
with accessing the hospital due to cost, transportation and limited availability with work 
(10). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (7). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families 
with limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (7), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
○ Varies 
● Don't know  

There is no evidence about the acceptability of diazoxide as a treatment for neonatal 
hypoglycaemia.  
 
The oral administration of diazoxide is likely preferable to parents compared to other 
treatments such as intravenous dextrose. However, there is currently no information 
available regarding how acceptable parents find potential adverse effects. 
Considerations for Māori 
No additional data available 
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Considerations for Pacific 
No additional data available  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Diazoxide is available in Aotearoa New Zealand under special authority for 
hyperinsulinism, although the cost remains high for the liquid paediatric formulation 
(Pharmac, NZ). Use for other indications may be more feasible if the solution is made up 
in hospital pharmacies (6). The NeoGluco study has finished recruiting, suggesting that 
the use of diazoxide in babies is feasible in a research setting.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 
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 JUDGEMENT 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ● ○ ○ ○ 
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Question 26. 
Should glucagon vs. control be used for neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 
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INTERVENTION: glucagon 

COMPARISON: control 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Clinical settings 

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn babies over the first few days after birth, particularly in those with 
recognised risk factors (babies of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
Glucagon is a hormone secreted by the pancreas that opposes the effects of insulin. It is commonly used to treat hypoglycaemia in older children and 
adults, and can be administered via several routes (intramuscular, intranasal, or intravenous (IV) infusion). However, few studies have addressed its 
effectiveness in newborn babies.  

CONFLICT OF 
INTERESTS: 

JA, JH, JR and LL are authors of a cited paper.  

ASSESSMENT 



 

430 
 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
● Moderate 
○ Large 
○ Varies 
○ Don't know  

A systematic review and meta-analysis identified three single-arm non-
randomised intervention studies involving 198 newborn babies, suggesting that 
the rate of correction of hypoglycaemia with glucagon may be as high as 90% (1).  
 
Carter 1988 (2) and Nakamura 1995 (3) found that babies had ongoing 
hypoglycaemia despite receiving intravenous dextrose and were given continuous 
intravenous (IV) glucagon; babies in Kasirer 2021 (4) received a single 1 mg dose 
of glucagon by intramuscular injection if the initial blood glucose concentration at 
2 hours was <2.8 mmol/L. Kasirer 2021 excluded babies who were born small for 
gestational age (SGA); Carter 1998 only included babies with a birthweight <5th 
centile. Rates of correction of hypoglycaemia by 4 hours were 20/23 (80%) (2), 
145/158 (92%) (4) and 14/15 (93%) (3). 
 
There was no data for any other critical or important outcomes.  

Outcomes № of 
participants 
(studies) 
Follow-up 

Certainty 
of the 
evidence 
(GRADE) 

Relative 
effect 
(95% CI) 

Anticipated absolute effects* 
(95% CI) 

Risk with 
control 

Risk difference 
with glucagon 

Correction of 
hypoglycaemia within 4 
hours [critical] 
assessed with: blood or 
plasma assay 

198 
(3 non-
randomised 
studies) 

⨁⨁◯◯ 
Lowa,b 

- Three single arm non-
randomised intervention 
studies involving 198 newborn 
babies suggest that the rate of 
correction of hypoglycaemia 
with glucagon may be as high 
as 90%. 

Neurodevelopmental 
impairment [critical] - not 
measured 

- - - - - 

Admission to special care 
or neonatal intensive care 
nursery [critical] - not 
measured 

- - - - - 

Two single-arm non-randomised 
intervention studies, involving 80 newborn 
babies, suggest that the rate of recurrence 
of hypoglycaemia after glucagon may be as 
high as 49%. In both Carter 1998 (2) and 
Miralles 2002 (5), babies received 
continuous IV glucagon and hypoglycaemia 
recurred in some babies while on the 
glucagon infusion.  
 
The systematic review (1) showed that 
blood/plasma glucose concentration 
increased by 2.2 mmol/L at 1 to 2 hours 
after glucagon administration. The route 
and dose of administration did not appear 
to affect the glucose response (1).  
 
In non-hypoglycaemic preterm babies (≤32 
weeks), the effect of glucagon on hepatic 
glucose output at 1 hour was similar in SGA 
and appropriate for gestational age (AGA) 
babies (n=5 each). Glycogenolysis 
contributed 75% to 80% of the increase in 
glucose production (~1.6 mmol/L in both 
groups) (6). 
 
In four babies with severe hypoglycaemia, 
an IV bolus of glucagon causes a rapid rise in 
hepatic glucose production, which was 
sustained for many hours (7). 
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Fully breastfeeding at 
hospital discharge [critical] 
- not measured 

- - - - - 

Separation from the 
mother for treatment of 
hypoglycaemia before 
discharge home 
[important] - not measured 

- - - - - 

Hypoglycaemic injury on 
brain imaging [important] - 
not measured 

- - - - - 

Breastmilk feeding 
exclusively from birth to 
hospital discharge 
[important] - not measured 

- - - - - 

Duration of initial hospital 
stay [important] - not 
measured 

- - - - - 

Cost [important] - not 
measured 

- - - - - 

a.Downgraded one level for serious indirectness due to single-arm non-
randomised intervention studies or case series, no controls 
b.Downgraded one level for serious risk of bias due to bias in selection of 
participants, measurement of outcomes or ascertainment of exposures. 
 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
● Don't know  

No data were available for adverse events (1).  
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 

Nausea and vomiting may occur in up to two 
thirds of adults following treatment with 
glucagon (1). 

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies  

The evidence is very uncertain. 
Considerations for Māori 
No additional data available 
Considerations or Pacific 
No additional data available  

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or variability 
● Possibly important uncertainty or 
variability 
○ Probably no important uncertainty 
or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge 
home [important] 
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• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important] 

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● Don't know 

• Uncertain effect on correcting neonatal hypoglycaemia. 

• No data for adverse effects.  

Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available 

  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
● Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

The main costs are the drug and administration time.  
An injection 1mg syringe kit containing glucagon costs NZ $32 (Pharmac, NZ) 
The costs of drug administration depends on route of administration, and is likely 
to be low for intramuscular injection. 
  

  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 
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JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
● Low 
○ Moderate 
○ High 
○ No included studies  

We are reasonably certain about the cost of glucagon, but uncertain about the 
cost of staff time.  

  

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
● No included studies 

There is no evidence of the cost-effectiveness.   

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
● Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

Are there groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups 
or settings that might be disadvantaged in relation to the problem or intervention 
of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. However, within 
Aotearoa New Zealand, social determinants of health (e.g., colonisation, racism, 
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income, education, employment and housing) are likely to have an impact on the 
implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the 
absolute effectiveness of the intervention for the importance of the problem for 
disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (9). However, in the Sugar Babies 
study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, 
the proportion of babies who developed hypoglycaemia was similar in Māori 
babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (10). 
Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than 
New Zealand Europeans (660/2529, 26.1%) (9).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the number of Pacific babies was very small, but the 
proportion who developed hypoglycaemia was similar to that in the whole cohort 
(6/16, 38% vs 260/514, 51%) (10). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (9).  
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and 
that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (11), participants expressed appreciation for the 
inclusion of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural 
racism, which requires intentional action on addressing racism within these three 
levels of racism (12, 13, 14). 
Additionally, a systematic literature review by Graham et al. (15) provides a 
summary of 20 years of data from whānau Māori experiences in the public health 
and/or hospital system. A key barrier included perception of racism or 
discrimination amongst whānau Māori. For instance, perceiving healthcare 
professionals to be uninterested in their health and wellbeing. Whānau Māori had 
good experiences when engaging with Māori healthcare providers when they 
provided whanaungatanga and were “just so welcoming” (15). 
Consideration for Pacific 
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Some Pacific women interviewed in the Whānau experience study reported 
difficulties with accessing the hospital due to cost, transportation and limited 
availability with work (11). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are 
Māori, Pacific, younger women (<25 years) and women with disabilities (8). Most 
pregnancy, hospital and well child care is free for Aotearoa New Zealand citizens 
and other eligible women, but accessing these services may incur costs that are 
challenging for families with limited resources. In addition, there may be a charge 
if families use some private or specialist services. In the 2014 Maternity Consumer 
Survey (8), 71% of women reported that they had paid for at least one pregnancy-
related service. Māori, Pacific and younger women were less likely to have paid for 
services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
○ Varies 
● Don't know 

There is no direct evidence about the acceptability of glucagon, or the preferred 
route of administration.  
Considerations for Māori 
No additional evidence available  
Considerations for Pacific 
No additional evidence available  

One of the hospitals included in the 
systematic review employed a universal 
screening policy for babies at 2 hours of age 
and used glucagon intramuscular injection 
as first-line treatment (1). 

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
● Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Glucagon is widely available in Aotearoa New Zealand and is commonly used in 
older children and adults. It is likely to be feasible to administer by the 
intramuscular route in most settings.  
 
Considerations for Māori 
No additional evidence available  
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Considerations for Pacific 
No additional evidence available  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included 
studies 

VALUES 
Important 

uncertainty or 
variability 

Possibly 
important 

uncertainty or 
variability 

Probably no 
important 

uncertainty or 
variability 

No important 
uncertainty or 

variability 

   

BALANCE OF EFFECTS 
Favors the 

comparison 
Probably favors 
the comparison 

Does not favor 
either the 

intervention or the 
comparison 

Probably favors 
the intervention 

Favors the 
intervention 

Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs 

and savings 
Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE 
OF REQUIRED 
RESOURCES 

Very low Low Moderate High   No included 
studies 

COST EFFECTIVENESS 
Favors the 

comparison 
Probably favors 
the comparison 

Does not favor 
either the 

intervention or the 
comparison 

Probably favors 
the intervention 

Favors the 
intervention 

Varies 
No included 

studies 

EQUITY Reduced Probably reduced 
Probably no 

impact 
Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 
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 JUDGEMENT 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○  ○  ○  ●  ○  
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Question 27. 

Should secondary or tertiary level care settings vs. primary care setting be used for monitoring babies with neonatal hypoglycaemia? 

POPULATION: Babies with neonatal hypoglycaemia 

INTERVENTION: secondary or tertiary level care settings 
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COMPARISON: primary care setting 

MAIN 
OUTCOMES: 

- Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any hospital setting where neonates are cared for 

PERSPECTIVE: Clinical recommendation  

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead to 
brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
However, it is unclear which settings should be used for monitoring babies with neonatal hypoglycaemia.  
In New Zealand, levels of maternity care are broadly defined as (1): 
Primary: The Primary Maternity Facility provides a physical setting for assessment, labour and birth, and postnatal care. It may be a stand - alone 
facility or unit within a Level 1 or 2 general hospital as defined in the New Zealand Role Delineation Model. The Primary Maternity Facility, in 
conjunction with the Lead Maternity Carer (LMC) or DHB-funded Primary Maternity Services Provider, provides primary maternity inpatient services 
during labour and birth and the postnatal period until discharge or transfer (the Service). Primary Maternity Facilities have no inpatient Secondary or 
Tertiary Maternity Services. Location: Greymouth, Blenheim, Masterton, Wanganui, Timaru: babies with minimal complications and gestational age ≥ 
35 weeks. 



 

440 
 

Secondary: Secondary Maternity Services are those provided where women and / or their babies experience complications that need additional 
maternity care involving Obstetricians, Paediatricians, other Specialists and secondary care teams. Location: New Plymouth, Hawkes Bay, Palmerston 
North: For babies with moderate to severe complications and gestational age ≥ 28 weeks; Whangarei, North Shore, Waitemata, Tauranga, 
Rotorua/Taupo, Gisborne, Hutt, Nelson, Invercargill: babies with moderate complications and gestational age ≥ 32 weeks. 
Tertiary: Tertiary Maternity Services are additional maternity care provided to women and their babies who have highly complex clinical needs and 
require consultation with and / or transfer of care to a multidisciplinary specialist team. Location: Auckland (National Women’s Hospital) Middlemore, 
Waikato, Wellington, Christchurch, Dunedin (except surgery). Starship Childrens’ Hospital also provides care from a small number of babies with 
cardiac conditions of complex surgical conditions requiring specialist care.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of the cited paper. 

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
● Varies 
○ Don't know  

We found no evidence for any of the critical or important outcomes. 
 
Compared with care in a primary setting, higher levels of care are likely to provide easier 
and faster access to accurate glucose measuring devices and results of glucose testing, 
assessment by a paediatrician, and intravenous glucose administration if required.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

In a review of litigation claims related to 
neonatal hypoglycaemia in the UK (2), 
15/28 babies presented on the postnatal 
wards, 11 developed clinical signs at home, 
one was in a midwifery-led unit and one 
was treated in NICU but had recurrence of 
hypoglycaemia after discharge home.  
 
Ten babies (36%) had no clear risk factors 
that would have been detectable at birth. 
 
Likely deficits in care were identified 
including: 
Initial glucose measurement on a cotside 
device were likely to be insufficiently 
accurate in 27 babies (96%) but in one, a 
policy of laboratory measurement led to 
excessive delay because the sample was 
analysed in a distant laboratory. 
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Discharge to the community with risk 
factors or abnormal signs, without 
assurance that feeding was sufficient (9 
babies, 32%). 
Delay in referral to a paediatrician or 
attendance by a paediatrician after 
concerns were identified (4 babies, 14%). 
Delayed admission to NICU (3 babies, 11%), 
or delayed administration of IV dextrose 
after NICU admission (2 babies, 7%). 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
● Varies 
○ Don't know  

We found no evidence for any of the critical or important outcomes. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  
  

Compared with care in a primary setting, 
higher levels of care have been shown to 
be associated with increased interventions, 
lower rates of breastfeeding and reduced 
satisfaction with care (3).  
In the New Zealand National Infant Feeding 
Data at Discharge 2022 report, primary 
Maternity Services achieve a consistently 
high rate of exclusive breastfeeding, and 
only 3 of 6 tertiary services are meeting the 
Baby Friendly Hospital Initiative standard 
of at least 75% of babies receiving only 
breastmilk throughout their stay in the 
maternity service (4).  
In the New Zealand Midwifery and 
Maternity Provider Organisation (MMPO) 
2016 report of 30,526 babies born in 
Aotearoa New Zealand, the exclusive 
breastfeeding rates at 6 weeks were 79.7% 
for homebirth, 69.2% for birth in a primary 
facility, 59.7% for birth in a secondary 
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facility, and 56.1% for birth in a tertiary 
facility (5).  
There is some evidence that prolonged and 
severe hypoglycaemia is associated with 
adverse neurodevelopmental outcomes 
(6).  
 
This maybe more likely if access to 
definitive treatment, particularly 
intravenous glucose administration, is 
delayed.  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
○ Moderate 
○ High 
● No included studies  

We found no evidence for any of the critical or important outcomes. 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

The cohort reported in the UK litigation 
study (2) was not typical of babies 
presenting with hypoglycaemia. They were 
likely to be babies with severe and 
prolonged hypoglycaemia causing harm, 
and whose parents identified deficits in 
care.  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
● Possibly important 
uncertainty or variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty or 

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 
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variability  • Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery [critical] 

• Separation from the mother for treatment of hypoglycaemia before discharge home 
[important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Favors the comparison 
○ Probably favors the 
comparison 
● Does not favor either the 
intervention or the 
comparison 
○ Probably favors the 
intervention 
○ Favors the intervention 
○ Varies 
○ Don't know  

Secondary or tertiary levels of care are likely to provide easier and faster access to 
diagnosis and treatment of neonatal hypoglycaemia, which may reduce the risk of adverse 
neurodevelopmental outcomes. However, this may result in a reduction in exclusive 
breastfeeding and reduced satisfaction with care.  
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

● Large costs 
○ Moderate costs 

Secondary and tertiary care settings are likely to be more expensive than primary care, but 
payments to the LMC and to the care facility are the same for all levels of care unless the 
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○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know  

baby is admitted to NICU or remains in hospital after discharge of the mother. 
 
There are substantially greater costs to whānau/family if they need to travel to access 
secondary or tertiary care settings compared to primary care settings closer to home. 
 
If a baby requires transfer from a primary to a secondary or tertiary care setting for 
additional investigation or treatment there is a substantial additional cost for the 
healthcare system and also for the whānau/family.  
 
Costs of transfer: 
Flight: 
Costs range from NZ$2,800 – $13,500 per flight hour.  
Vehicle: 
Minimum costs are approximately NZ $200, but total cost depends on distance ($5.29-
$6.14 per km). 
There are additional costs related to the organisation and staffing of transfers. 

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
● Low 
○ Moderate 
○ High 
○ No included studies 

We are confident that secondary and tertiary care settings are considerably more 
expensive than primary care but have not obtained detailed costings. 
  

  

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
○ Probably favors the 
comparison 
○ Does not favor either the 
intervention or the 
comparison 
○ Probably favors the 
intervention 
○ Favors the intervention 
● Varies 
○ No included studies 

The cost of monitoring all babies with neonatal hypoglycaemia in secondary, or tertiary-
level care settings is unlikely to favour the intervention. 
 
However, it is unclear whether resources may be saved from a potential earlier treatment 
of neonatal hypoglycaemia to prevent neurodevelopmental impairment.   

  

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
● Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

Are there groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest?  
There is little published literature and therefore it is unclear if there are any groups or 
settings that might be disadvantaged in relation to the problem or intervention of interest. 
Are there plausible reasons for anticipating differences in the relative effectiveness of the 
intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of interventions would 
differ for disadvantaged groups or settings. However, within Aotearoa New Zealand, social 
determinants of health (e.g., colonisation, racism, income, education, employment and 
housing) are likely to have an impact on the implementation, and therefore the 
effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect the absolute 
effectiveness of the intervention for the importance of the problem for disadvantaged 
groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8). However, in the Sugar Babies study of 514 
babies at risk of neonatal hypoglycaemia in Aotearoa New Zealand, the proportion of 
babies who developed hypoglycaemia was similar in Māori babies (79/150, 53%) to that in 
the whole cohort (260/514, 51%) (9). 
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Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8).  
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the number of Pacific babies was very small, but the proportion who developed 
hypoglycaemia was similar to that in the whole cohort (6/16, 38% vs 260/514, 51%) (9). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia than New 
Zealand Europeans (660/2529, 26.1%) (8).  
Are there important considerations that people implementing the intervention should 
consider in order to ensure that inequities are reduced, if possible, and that they are not 
increased?  
Consideration for Māori  
In the Whānau Experience study (10), participants expressed appreciation for the inclusion 
of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural racism, 
which requires intentional action on addressing racism within these three levels of racism 
(11, 12, 13). 
Additionally, a systematic literature review by Graham et al. (14) provides a summary of 20 
years of data from Whānau Māori experiences in the public health and/or hospital system. 
A key barrier included perception of racism or discrimination amongst Whānau Māori. For 
instance, perceiving healthcare professionals to be uninterested in their health and 
wellbeing. Whānau Māori had good experiences when engaging with Māori healthcare 
providers when they provided whanaungatanga and were “just so welcoming” (14). 
Consideration for Pacific  
Some Pacific women interviewed in the Whānau experience study reported difficulties with 
accessing the hospital due to cost, transportation and limited availability with work (10). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are Māori, 
Pacific, younger women (<25 years) and women with disabilities (7). Most pregnancy, 
hospital and well child care is free for Aotearoa New Zealand citizens and other eligible 
women, but accessing these services may incur costs that are challenging for families with 
limited resources. In addition, there may be a charge if families use some private or 
specialist services. In the 2014 Maternity Consumer Survey (7), 71% of women reported 
that they had paid for at least one pregnancy-related service. Māori, Pacific and younger 
women were less likely to have paid for services.  

Acceptability 
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Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
● Varies 
○ Don't know  

Studies conducted in Canada (15, 16) examining parental perceptions of neonatal transfers 
from Level 3 to Level 2 care units, found that early notification, close collaboration, and 
ongoing, open communication between parents and healthcare teams can increase 
parental satisfaction rates, reduce distress, and alleviate anxiety.  
 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
In the Whānau experience study, some Pacific women reported anxiety around admissions 
to NICU and separation from their newborn during the vulnerable period post-birth (10). 
Considerations for Asian 
In the Whānau experience study, a few Asian participants expressed finding the hospital 
environment challenging, and struggled with long, complicated hospital stays (10). 

  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
● Probably no 
○ Probably yes 
○ Yes 
○ Varies 
○ Don't know  

It is unlikely to be feasible for all babies at risk to receive secondary and tertiary levels of 
care, as there are limited numbers of these units and they may be considerable distances 
away from where whānau/families are living. 
 
Not all infants born at risk of neonatal hypoglycaemia can be identified before birth, and 
not all babies who develop neonatal hypoglycaemia have identified risk factors (17). 
Considerations for Māori 
No additional evidence available 
Considerations for Pacific 
No additional evidence available  

  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 
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 JUDGEMENT 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 

   

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○ ○ ● ○ ○ 
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Question 28. 
Should risk factors for adverse long-term outcomes vs. no risk factors for adverse long-term outcomes be used for guiding the management of babies at risk of 
neonatal hypoglycaemia? 

POPULATION: Babies at risk of neonatal hypoglycaemia 

INTERVENTION: risk factors for adverse long-term outcomes 

COMPARISON: no risk factors for adverse long-term outcomes  

MAIN OUTCOMES: - Consideration will be given to the evidence (or lack thereof) for both Māori and non-Māori babies and their whānau.  
Critical for making a decision: 
1. Hypoglycaemia (minimum effect size >=20 per 1000 babies) 
2. Neurodevelopmental impairment (minimum effect size >=10 per 1000 babies) 
3. Admission to special care nursery or neonatal intensive care nursery (minimum effect size >=20 per 1000 babies) 
4. Adverse effects (for neonatal mortality minimum effect size >=1 per 1000 babies) 
5. Fully breastfeeding at hospital discharge (minimum effect size >=20 per 1000 babies) 
Important but not critical: 
1. Separation from the mother for treatment of hypoglycaemia before discharge home (minimum effect size >=20 per 1000 babies) 
2. Hypoglycaemic injury on brain imaging (minimum effect size >=10 per 1000 babies) 
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3. Breastmilk feeding exclusively from birth to hospital discharge (minimum effect size >=20 per 1000 babies) 
4. Duration of initial hospital stay (minimum effect size >=0.5 days per 1000 babies) 
5. Cost (for whānau >=10 NZD per 1000 babies, for health system >=100 NZD per 1000 babies) 
Less important for decision making: 
1. Time to blood glucose normalisation after intervention  
2. Receipt of treatment for hypoglycaemia during initial hospital stay 
3. Number of episodes of hypoglycaemia  
4. Severity of hypoglycaemia  
5. Duration of treatment 

SETTING: Any birth settings  

PERSPECTIVE: Clinical recommendation 

BACKGROUND: Low blood glucose concentrations (hypoglycaemia) are common in newborn infants over the first few days after birth, particularly in those with 
recognised risk factors (infants of mothers with diabetes, or born preterm, low or high birthweight). Severe or prolonged hypoglycaemia can lead 
to brain injury, so early detection and treatment is recommended to reduce the risk of later developmental problems.  
It would be useful to know which risk factors are associated with long-term adverse events in babies who develop hypoglycaemia.  

CONFLICT OF 
INTERESTS: 

DH, JA, JH, JR and LL are authors of cited papers.  

ASSESSMENT 

Desirable Effects 
How substantial are the desirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know  

No evidence for any critical or important outcomes. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  
  

Retrospective observational studies have found 
no associations between neonatal hypoglycaemia 
and a range of risk factors used for screening for 
neonatal hypoglycaemia (e.g., infant of diabetic 
mother (IDM), preterm, small (SGA) or large for 
gestational age (LGA)) used for screening (1). 
However, a negative association between insulin 
treatment for maternal gestational diabetes and 
neonatal hypoglycaemia has been identified (2). 
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In a subgroup analysis of the hPOD trial cohort, 
there was no difference in long-term outcomes 
between IDM and babies with other risk factors. 
However, the higher rate of neurodevelopmental 
impairment found in the overall cohort of 
children with hypoglycaemia, was seen in IDM but 
not in children with other risk factors (3). 
Whether LGA babies whose mothers did not have 
diabetes are at increased risk for neonatal 
hypoglycaemia is contentious, with only half of 
international/state guidelines considering them at 
increased risk sufficient to recommend testing 
(4). In litigation for adverse events due to 
hypoglycaemia, all the babies were either IDM or 
SGA, and none were LGA babies (5). There is no 
evidence that otherwise healthy LGA babies are 
at increased risk of neurodevelopmental 
impairment due to neonatal hypoglycaemia (6). 

Undesirable Effects 
How substantial are the undesirable anticipated effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Trivial 
○ Small 
○ Moderate 
○ Large 
○ Varies 
○ Don't know 

No direct research evidence.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Certainty of evidence 
What is the overall certainty of the evidence of effects? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies 

No direct research evidence.  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Values 
Is there important uncertainty about or variability in how much people value the main outcomes? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Important uncertainty or 
variability 
○ Possibly important uncertainty or 
variability 
○ Probably no important 
uncertainty or variability 
○ No important uncertainty or 
variability  

Excerpts from Values summary document  
Uncertain value, possible variability 

• Hypoglycaemia [critical]  

• Adverse effect [critical] 

High value, no important variability 

• Neurodevelopmental impairment [critical] 

• Fully breastfeeding at hospital discharge [critical] 

• Breastfeeding exclusively from birth to hospital discharge [important] 

High value, probably no important variability  

• Admission to special care nursery or neonatal intensive care nursery 
[critical] 

• Separation from the mother for treatment of hypoglycaemia before 
discharge home [important] 

• Duration of initial hospital stay [important] 

Uncertain value and variability  

• Hypoglycaemic injury on brain imaging [important] 

• Cost [important]  

  

Balance of effects 
Does the balance between desirable and undesirable effects favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ Don't know 

Not applicable as no direct research evidence. 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Resources required 
How large are the resource requirements (costs)?" 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Large costs 
○ Moderate costs 
○ Negligible costs and savings 
○ Moderate savings 
○ Large savings 
○ Varies 
○ Don't know 

Not applicable 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Certainty of evidence of required resources 
What is the certainty of the evidence of resource requirements (costs)? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Very low 
○ Low 
○ Moderate 
○ High 
○ No included studies 

Not applicable  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Cost effectiveness 
Does the cost-effectiveness of the intervention favor the intervention or the comparison? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 
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○ Favors the comparison 
○ Probably favors the comparison 
○ Does not favor either the 
intervention or the comparison 
○ Probably favors the intervention 
○ Favors the intervention 
○ Varies 
○ No included studies 

Not applicable  
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Equity 
What would be the impact on health equity? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ Reduced 
○ Probably reduced 
○ Probably no impact 
○ Probably increased 
○ Increased 
○ Varies 
○ Don't know  

Are there groups or settings that might be disadvantaged in relation to the 
problem or intervention of interest?  
There is little published literature and therefore it is unclear if there are any 
groups or settings that might be disadvantaged in relation to the problem or 
intervention of interest. 
Are there plausible reasons for anticipating differences in the relative 
effectiveness of the intervention for disadvantaged groups or settings? 
There is little published literature. It is unlikely that the effectiveness of 
interventions would differ for disadvantaged groups or settings. However, 
within Aotearoa New Zealand, social determinants of health (e.g., colonisation, 
racism, income, education, employment and housing) are likely to have an 
impact on the implementation, and therefore the effectiveness, of interventions. 
Are there different baseline conditions across groups or settings that affect 
the absolute effectiveness of the intervention for the importance of the 
problem for disadvantaged groups or settings? 
Māori babies (190/530, 35.8%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (8). However, in the Sugar 
Babies study of 514 babies at risk of neonatal hypoglycaemia in Aotearoa New 
Zealand, the proportion of babies who developed hypoglycaemia was similar in 
Māori babies (79/150, 53%) to that in the whole cohort (260/514, 51%) (9). 
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Pacific babies (282/693, 40.7%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (8). 
In the Sugar Babies study of 514 babies at risk of neonatal hypoglycaemia in 
Aotearoa New Zealand, the number of Pacific babies was very small, but the 
proportion who developed hypoglycaemia was similar to that in the whole 
cohort (6/16, 38% vs 260/514, 51%) (9). 
Asian babies (660/2068, 31.9%) are more likely to be at risk of hypoglycaemia 
than New Zealand Europeans (660/2529, 26.1%) (8). 
Are there important considerations that people implementing the intervention 
should consider in order to ensure that inequities are reduced, if possible, and 
that they are not increased?  
Consideration for Māori  
In the Whānau Experience study (10), participants expressed appreciation for 
the inclusion of karakia and tikanga before certain interventions. 
Māori are more likely to experience interpersonal, institutional, and structural 
racism, which requires intentional action on addressing racism within these 
three levels of racism (11, 12, 13). 
Additionally, a systematic literature review by Graham et al. (14) provides a 
summary of 20 years of data from Whānau Māori experiences in the public 
health and/or hospital system. A key barrier included perception of racism or 
discrimination amongst whānau Māori. For instance, perceiving healthcare 
professionals to be uninterested in their health and wellbeing. Whānau Māori 
had good experiences when engaging with Māori healthcare providers when 
they provided whanaungatanga and were “just so welcoming” (14). 
Consideration for Pacific 
Some Pacific women interviewed in the Whānau Experience study reported 
difficulties with accessing the hospital due to cost, transportation and limited 
availability with work (10). 
Other considerations 
The Ministry of Health identify four priority groups for maternity care. These are 
Māori, Pacific, younger women (<25 years) and women with disabilities (7). 
Most pregnancy, hospital and well child care is free for Aotearoa New Zealand 
citizens and other eligible women, but accessing these services may incur costs 
that are challenging for families with limited resources. In addition, there may 
be a charge if families use some private or specialist services. In the 2014 
Maternity Consumer Survey (7), 71% of women reported that they had paid for 
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at least one pregnancy-related service. Māori, Pacific and younger women were 
less likely to have paid for services.  

Acceptability 
Is the intervention acceptable to key stakeholders? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Not applicable 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

Feasibility 
Is the intervention feasible to implement? 

JUDGEMENT RESEARCH EVIDENCE ADDITIONAL CONSIDERATIONS 

○ No 
○ Probably no 
○ Probably yes 
○ Yes 
○ Varies 
○ Don't know  

Not applicable  
 
Considerations for Māori 
No additional data available 
Considerations for Pacific 
No additional data available  

  

SUMMARY OF JUDGEMENTS 
 JUDGEMENT 

DESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

UNDESIRABLE EFFECTS Trivial Small Moderate Large  Varies Don't know 

CERTAINTY OF EVIDENCE Very low Low Moderate High   No included studies 

VALUES 
Important uncertainty 
or variability 

Possibly important 
uncertainty or 
variability 

Probably no important 
uncertainty or 
variability 

No important 
uncertainty or 
variability 
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 JUDGEMENT 

BALANCE OF EFFECTS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies Don't know 

RESOURCES REQUIRED Large costs Moderate costs 
Negligible costs and 
savings 

Moderate savings Large savings Varies Don't know 

CERTAINTY OF EVIDENCE OF 
REQUIRED RESOURCES 

Very low Low Moderate High   No included studies 

COST EFFECTIVENESS Favors the comparison 
Probably favors the 
comparison 

Does not favor either 
the intervention or the 
comparison 

Probably favors the 
intervention 

Favors the intervention Varies No included studies 

EQUITY Reduced Probably reduced Probably no impact Probably increased Increased Varies Don't know 

ACCEPTABILITY No Probably no Probably yes Yes  Varies Don't know 

FEASIBILITY No Probably no Probably yes Yes  Varies Don't know 

TYPE OF RECOMMENDATION 

Strong recommendation against the 
intervention 

Conditional recommendation against the 
intervention 

Conditional recommendation for either 
the intervention or the comparison 

Conditional recommendation for the 
intervention 

Strong recommendation for the 
intervention 

○  ○  ○  ○  ○  
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Appendix H. Māori Words Used in the Guideline 
 

Disclaimer:  many of the descriptions used in this glossary are specific interpretations for the 
Evidence to Decision tables, and do not denote the fullness of meaning normally associated 
with the word or term.  All efforts have been made to uphold the taonga of each kupu 
within the writing of these Evidence to Decision Tables and associated Guideline 
documents. 
 

Karakia To recite, say or pray a prayer or chant 

Māori Indigenous person of Aotearoa/New Zealand 

Pēpi A baby / infant 

Tikanga The correct procedure or way of doing things 

Whānau Extended family, family group 

Whānau Māori Extended family, family group including people who identify 
as Māori 

Whānaungatanga Having a sense of connection, kinship, welcoming 
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Appendix I. Glossary of Clinical and Technical Terms 
Used in the Guideline 

 

Adrenaline  Another name for Epinephrine. A hormone and neurotransmitter 
produced by the adrenal glands and certain neurons. It plays a crucial 
role in the body's response to stress or danger, and can increase 
blood glucose concentrations. 

Amino acids Organic compounds that serve as the building blocks of proteins. 

  

Apgar score  The Apgar score is a quick assessment of a newborn's health, usually 
measured at one minute and five minutes after birth. It is based on 
five criteria: Appearance (skin color), Pulse (heart rate), Grimace 
(reflex irritability), Activity (muscle tone), and Respiration (breathing 
rate and effort). Each criterion is scored from 0 to 2, and the scores 
are then added up to give a total score out of 10.  

Apnoea   A temporary cessation of breathing.  This is common in preterm 
babies but also occurs in babies who are unwell for any reason. 

Appropriate for 
gestational age (AGA) 

A baby whose size falls within a range considered to be normal for 
their gestational age. 

Congenital 
hyperinsulinism 

A rare condition of abnormally high insulin secretion, usually genetic. 
The high insulin secretion leads to hypoglycaemia (low blood glucose) 
which is often severe and difficult to treat and associated with a high 
risk of brain injury 

Desaturation   When the amount of oxygen in the blood drops below the normal 
level. This is common following apnoea. 

Douleur Aiguë 
Nouveau-né (DAN) 

A validated tool used to assess pain in newborn babies on a scale 
from 0 to 10. It assesses facial expressions, limb movements, and 
vocal expression (Carbajal et al., 1997). 

Electrochemistry Measurement of the electrical current produced by the reaction 
between glucose and specific enzymes in glucose testing. 

Electroencephalogram 
(EEG) 

A test that measures electrical activity in the brain using small discs 
(electrodes) attached to the scalp. 

Endogenous  Originating from within the organism, including hormones, enzymes, 
or other substances that are produced internally by the body. 
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Epinephrine Another name for adrenaline. A hormone and neurotransmitter 
produced by the adrenal glands and certain neurons. It plays a crucial 
role in the body's response to stress or danger, and can increase 
blood glucose concentrations. 

Euglycaemia The presence of a normal concentrations of glucose in the blood. 

Evoked potentials Evoked potentials record the electrical currents produced after 
specific stimulation, e.g., sensory evoked potentials after stimulation 
by touch, auditory evoked potential after stimulation by sound, and 
visual evoked potentials after stimulation by light. 

Fatty acids The building blocks of the fat in our bodies and in the food we eat. 

Gestational diabetes 
(GDM) 

A type of diabetes that develops during pregnancy and resolves after 
pregnancy. 

Glucose 
dehydrogenase (GDH)  

An enzyme used for measuring glucose concentrations. This enzyme 
only reacts with glucose so is considered a very specific enzyme for 
this purpose. 

Glucose oxidase (GO) An enzyme used for measuring glucose concentrations. This enzyme 
only reacts with glucose so is considered a very specific enzyme for 
this purpose. 

Glycogenolysis The process of breakdown of glycogen in liver and muscles to release 
glucose. 

Haematocrit The proportion of the blood that is made up by red blood cells, 
usually expressed as a percentage. 

Hepatic  Related to the liver. 

 Hexokinase An enzyme used for measuring glucose concentrations. This enzyme 
reacts with many hexoses (sugars) so is considered less specific for 
this purpose. 

Hyperinsulinaemic 
hypoglycaemia 

Low blood glucose concentrations caused by high levels of insulin.  

Hypertrichosis Excessive hair growth on areas of the body where hair does not 
normally grow. 

Hypoglycaemia Low blood glucose concentrations 

Intravenous (IV) Into a vein.  Usually refers to administering fluids, medications, or 
nutrients into the body via a vein. 
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Intraventricular 
haemorrhage (IVH) 

Bleeding into the fluid-filled spaces, or ventricles, inside the brain. 

Ketogenesis A metabolic pathway that produces ketones, usually activated when 
glucose supply is inadequate e.g., during fasting. 

Ketones (includes 
beta-hydroxybutyrate 
and acetoacetate) 

Molecules produced by the liver during ketogenesis, usually during 
periods of low food intake (fasting). They serve as an alternative fuel 
source for the body, particularly for the brain and muscles, when 
glucose availability is limited. 

Lactate A molecule produced by almost all tissues. High lactate 
concentrations in the blood are usually considered a marker of 
inadequate oxygen supply to tissues. 

Lead Maternity Carer 
(LMC) 

A registered midwife or a doctor who provides primary maternity care 
to pregnant women and their newborn baby throughout pregnancy, 
childbirth, and the postnatal period. 

Necrotising 
enterocolitis 

A severe inflammation of the intestine, occurring most commonly in 
preterm babies.  It can cause severe infection and death. 

Negative Predictive 
Value (NPV) 

The likelihood that individuals who test negative actually do not have 
the condition. 

Neonatal Facial 
Coding System (NFCS) 

A validated tool used to assess pain in newborn babies through facial 
expressions, on a scale of 0 (no pain) to 10 (most pain) (Grunau et al., 
1987). 

Neonatal Infant Pain 
Scale (NIPS) 

A validated tool used to assess pain in newborn babies through facial 
expression, crying, breathing, and limb movements. Scores range 
from 0 to 7, with higher scores indicating more pain (Lawrence et al., 
1993). 

Neonatal intensive 
care unit (NICU) 

A specialised medical unit within a hospital that provides care for 
newborn babies who are preterm or have serious medical conditions 
requiring intensive medical and nursing attention. 

Neurodevelopment 
impairment 

Impairment in a range of abilities or functions e.g., cognition, 
communication, behavior or motor skills. 

Neurophysiological The branch of physiology dealing with the functions of the nervous 
system. 

Neutropaenia An abnormally low level of neutrophils, which are a type of white 
blood cell important for fighting off infections. 

Non-nutritive sucking The sucking that babies do when there is no milk to swallow, e.g., 
sucking on a dummy or pacifier. 
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Oedema Swelling caused by fluid retention in body tissues. 

Pain reactivity Babies' response or sensitivity to pain stimuli within the first 30 
seconds after the painful stimulus. 

Pain regulation Babies' response or sensitivity to pain stimuli after the first 30 
seconds following the painful stimulus. 

Photometry Measuring the intensity of light, usually of a specific colour, that is 
absorbed or emitted by a reaction involving glucose in glucose 
testing.  

Polycythaemia High concentration of red blood cells in blood. 

Positive Predictive 
Value (PPV) 

The likelihood that individuals who test positive actually have the 
condition. 

Premature Infant Pain 
Profile (PIPP) 

A validated tool used to assess pain in newborn babies through 
physiological and behavioral indicators, using a scale ranging from 0 
to 21. Higher scores indicate more pain (Gibbins et al., 2014, Stevens 
et al., 2014). 

Quality Adjusted Life 
Years (QALYs) 

One QALY equals one year lived in perfect health. QALYs take into 
account the quantity and quality of life lived, adjusted for disease 
burden. 

Sensitivity (True 
Positive Rate) 

The probability of a positive test result if the individual truly has the 
condition being tested. 

Small for gestational 
age SGA 

A baby is smaller than usual for their gestational age, commonly 
defined as below the 10th centile. 

Specificity (True 
Negative Rate) 

The probability of a negative test result if the individual truly does not 
have the condition being tested. 

Thrombocytopaenia A lower-than-normal number of platelets in the blood, often leading 
to an increased risk of bleeding. 

Very low birthweight Weight below 1.5 kg at birth. 
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Appendix J. Abbreviations Used in the Guideline 
 

AGA Appropriate for gestational age 

BGC Blood glucose concentrations 

CGM Continuous glucose monitoring 

CI Confidence interval 

DHB District Health Board 

EEG Electroencephalogram 

EtD Evidence to Decision framework document 

GDM Gestational diabetes mellitus 

IDM Infants of diabetic mothers 

IV Intravenous 

LGA large for gestational age 

LMC lead maternity carer  

MD mean difference  

MMPO  Midwifery and Maternity Provider Organisation 

MRI magnetic resonance imaging 

NEC Necrotising enterocolitis 

NICU Neonatal intensive care unit 

NPV Negative predictive value 

NZD NZ dollars 

OR Odds ratio 

PPV Positive predictive value 

QALYs Quality adjusted years 

RCT Randomised controlled trials 

RR Risk ratio 

SD Standard deviation 

SGA Small for gestational age 

SMD Standard mean difference  

USD US dollars 

NNS Non-nutritive sucking  

VLBW Very low birthweight 
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Lisa Nathan Panel member, 
Pasifika 
Midwives 
Aotearoa 
nominee 

Disclosed employment as a midwife 
specialist at Te Toka Tumai – 
Auckland.  Disclosed membership of 
New Zealand College of Midwives, 
Midwifery Employee Representation 
and Advisory Services, Pasifika 
Midwives Aotearoa, Pasifika Midwife 
Tāmaki Makaurau (Chair), Te 
Wakahuia o Hine 

These disclosures were 
considered not to represent 
a conflict and did not 
require further 
management. 



 

468 
 

Name Role Summary of declarations Assessment 

Haunui Royal Governance 
group, Cultural 
advisor 

Disclosed employment as Kaiarahi at 
the Liggins Institute, University of 
Auckland 

This disclosure was 
considered not to represent 
a conflict and did not 
require further 
management. 
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The research declared was 
considered to be directly 
related to the 
recommendations 
addressed in the Guideline 
Panel meetings, however 
the studies were considered 
to be a relevant academic 
interest that did not 
represent a conflict and did 
not require further 
management.  
Other disclosures were 
considered not to represent 
a conflict. 

Raffaella 
Slight 

Panel member, 
Midwifery 
Leaders Group 
nominee 

Disclosed employment as a practising 
midwife at Te Toka Tumai Auckland, 
and membership of the New Zealand 
College of Midwives and of Midwifery 
Employee Representation and 
Advisory Services. 

These disclosures were 
considered not to represent 
a conflict and did not 
require further 
management. 

Esko Wiltshire Panel member, 
New Zealand 
Paediatric 
Endocrinology 
Society nominee 

Disclosed employment as Professor in 
paediatrics at the University of Otago 
Wellington and as a Paediatric 
Endocrinology at Health New Zealand 
Capital, Coast and Hutt Valley.  
Disclosed having received past 
industry funding (2015-2024) for trials 
of growth hormone preparations and 
treatment of diabetes in children and 
adolescents, including nine trials 
involving agents that are relevant to 
glucose metabolism, but none of 
which are relevant to the 
recommendations. 
Disclosed membership of the NZ 
Pediatric Endocrinology Society, past 
chair of the International Consortium 
for Pediatric Endocrinology (including 
advocacy to WHO for essential 
medicines used in treatment of 
hypoglycaemia) and membership and 
previous committee 
member/president of Australia and 
New Zealand Society for Paediatric 
Diabetes and Endocrinology.  
Disclosed having conducted indirectly 
related research and published on 
hypoglycaemia and its treatment, 

The trials concerned were 
not considered to be 
directly related to the 
recommendations 
addressed in the Guideline 
Panel meetings. 
Other disclosures were 
considered not to represent 
a conflict and did not 
require further 
management. 



 

469 
 

Name Role Summary of declarations Assessment 

particularly in type 1 diabetes not 
related to neonatal hypoglycaemia.  

 

Assessment options. 1 
No conflict or minor interest 
- This disclosure was considered not to represent a conflict and did not require further 

management. 
- These disclosures were considered not to represent a conflict and did not require further 

management. 
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1 As used in (or adapted from) the executive summary reports published by the WHO Expert Committee 
on the Selection and Use of Essential Medicines 


