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Scientific summary

Background

Diabetes in pregnancy affects 5–10% of pregnant women. For most women, this is gestational diabetes mellitus (GDM) 
(87.5%), but 12.5% of women have pre-existing type 1 diabetes mellitus (T1DM) or type 2 diabetes mellitus (T2DM). 
There is evidence that ‘tight’ glycaemic control in pregnancy reduces the risk of adverse outcomes for the mother and 
the baby. Maternal hyperglycaemia results in increased fetal insulin production because of excess placental transfer of 
glucose and can lead to neonatal hypoglycaemia. The ideal intrapartum glucose target level is unknown. Traditionally 
‘tight’ glucose control (target 4–7 mmol/l) is recommended in labour. Treatment with intravenous insulin may be needed 
during labour to maintain ‘tight’ control; however, this may be unnecessary, and this increases the risk of maternal 
hypoglycaemia in labour, which carries a risk to the mother. Hourly intrapartum testing is also intrusive for women 
and time-consuming for healthcare professionals (HCPs). Conversely, accepting more permissive glucose levels in the 
mother may be detrimental to the baby.

Objective

To determine the feasibility of a randomised trial to compare the clinical and cost-effectiveness of permissive versus 
intensive intrapartum glycaemic control in labour in women with pregnancies complicated by diabetes.

Methods

A mixed-methods scoping study of four work packages:

Work package 1: Assessment of current practice determined by:

a.	 review of clinical guidelines on intrapartum glycaemic control in pregnant women with diabetes and neonatal hypo-
glycaemia in UK maternity units

b.	 survey of practice, training and experience of HCPs involved in caring for women with diabetes in labour in the UK
c.	 survey of women who have/had diabetes in pregnancy to hear their views on glucose monitoring in labour and the 

birth outcomes that are important to them
d.	 a national service evaluation of intrapartum care in pregnant women with diabetes exploring practice and adher-

ence to clinical guidelines on maternal glycaemic control.

Work package 2: Delphi survey followed by a consensus meeting to agree important components of a future trial (types 
of diabetes, glucose levels in control and intervention arm, frequency of monitoring, maternal and neonatal outcomes).

Work package 3: Design a clinical trial of permissive versus intensive intrapartum glycaemic control in labour for women 
with diabetes, including consideration of an economic evaluation.

Work package 4: One-to-one virtual interviews with women with diabetes who have experienced labour and HCPs who 
look after them to understand facilitators or barriers to conducting the trial.

Results

Work package 1a
We collected local unit guidelines of diabetes care in labour from a total of 48 units in England, Wales and Scotland 
with a further 12 in a joint regional guideline and unit guidelines on neonatal hypoglycaemia covering 55 trusts. There is 
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significant variation in recommended frequency of testing for GDM in labour, technologies used to test glucose levels in 
labour and administer insulin in T1DM, and in the operational definition of neonatal hypoglycaemia.

Work packages 1b and 1c
The online surveys were completed by 174 HCPs and 159 women. Confidence of HCPs ranged from 57% reporting 
feeling fairly or extremely confident in management of T1DM in labour, through to 62% for T2DM and 72% for GDM. 
Education and training were therefore considered important for successful trial conduct. Of the women surveyed, 66% 
would be willing to participate in a future trial, with 23% unsure without further information.

Work package 1d
The service evaluation included 594 women from 33 obstetric units. Only 7 women (9%) with T1DM, 7 women (14%) 
with T2DM and 34 (7%) with GDM had a glucose measurement taken within an hour of admission to Labour Suite (8% 
overall). Once glucose testing had commenced, it was repeated in 1 hour in 18% overall (34% for T1DM, 14% for T2DM 
and 16% for GDM). Results for 2 hours was 38% overall (52% for T1DM, 35% for T2DM and 36% for GDM) and for 4 
hours 45% overall (58% for T1DM, 50% for T2DM and 42% for GDM) of women re-tested.

The incidence of neonatal hypoglycaemia (defined as glucose < 2.6 mmol/l) was 47% in T1DM, 45% in T2DM and 16% 
in GDM. The rates of other maternal and neonatal complications were low.

Work package 2
The Delphi survey was conducted in three rounds between February 2022 and March 2022. Round 1 was completed by 
133 from 150 registered participants (20 obstetricians, 19 midwives, 5 endocrinologists, 4 neonatologists, 102 parents; 
89%), round 2 by 40 participants (12 HCPs and 28 women) and round 3 by 23 (7 HCPs and 16 women). The consensus 
meeting was attended by 30 participants including obstetricians (7), endocrinologists (4), neonatologists (3), midwives 
(6), trialists/methodologists (2), health economists (2), health psychologist (1) and women with lived experience of 
labour with diabetes (5). Consensus was gained on key outcomes for a future trial, with agreement that all types of 
diabetes should be studied with a permissive glucose target range of 4–10 mmol/l. Neonatal hypoglycaemia should be 
the primary outcome. Maternal satisfaction was considered an important maternal outcome.

Work package 3
Based on data from previous work packages, a randomised trial using an umbrella design and master protocol has been 
designed, with an aim to include women with all types of diabetes. The trial will evaluate if a permissive monitoring 
strategy is non-inferior to a tight control strategy, with a primary outcome of neonatal hypoglycaemia (defined as blood 
glucose level < 2.6 mmol/l). Key components were identified to conduct a within-trial economic evaluation to estimate 
the incremental cost per neonatal hypoglycaemia prevented at birth.

Work package 4
Nineteen women and 16 HCPs participated in a 1:1 virtual interview. There was support for the trial, but participants 
outlined important aspects including the timing of approach and consent and ensuring a multidisciplinary approach to 
conducting the trial within the hospital.

Patient and public involvement
This study was co-designed from the outset with a patient and public involvement (PPI) co-applicant with a funded PPI 
advisory group who influenced and guided the development of this project into its final submission.

Conclusions

Data from all work packages have been used to determine the most appropriate design for a future trial. There is 
eagerness from women with lived experience of diabetes during labour, and HCPs (obstetricians, neonatologists, 
endocrinologists and midwives) to conduct a randomised clinical trial. An umbrella trial design will enable efficiencies in 
conduct to minimise burden at participating sites, while allowing women with any type of diabetes to be included. This 
was considered important by all stakeholders. We also consider it feasible to conduct a within-trial economic evaluation 
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to estimate the incremental cost per neonatal hypoglycaemia prevented at birth. The trial we have designed was 
considered necessary, acceptable and feasible by the women and HCPs who took part in interviews.

We therefore recommend that a clinical trial comparing glucose-monitoring strategies in labour, for women with 
diabetes, is conducted, including an internal pilot phase to test key aspects of trial conduct, given the challenges we 
have identified during this scoping study.

Study registration

This study is registered as researchregistry6832.

Funding

This award was funded by the National Institute for Health and Care Research (NIHR) Health Technology Assessment 
programme (NIHR award ref: NIHR130175) and is published in full in Health Technology Assessment; Vol. 29, No. 41. See 
the NIHR Funding and Awards website for further award information.



HTA programme
Health Technology Assessment (HTA) research is undertaken where some evidence already exists to show that a technology can be effective and this 
needs to be compared to the current standard intervention to see which works best. Research can evaluate any intervention used in the treatment, 
prevention or diagnosis of disease, provided the study outcomes lead to findings that have the potential to be of direct benefit to NHS patients. 
Technologies in this context mean any method used to promote health; prevent and treat disease; and improve rehabilitation or long-term care. They 
are not confined to new drugs and include any intervention used in the treatment, prevention or diagnosis of disease.

The journal is indexed in NHS Evidence via its abstracts included in MEDLINE and its Technology Assessment Reports inform National Institute 
for Health and Care Excellence (NICE) guidance. HTA research is also an important source of evidence for National Screening Committee (NSC) 
policy decisions.

This article
The research reported in this issue of the journal was funded by the HTA programme as award number NIHR130175. The contractual start date was 
in December 2020. The draft manuscript began editorial review in December 2022 and was accepted for publication in November 2024. The authors 
have been wholly responsible for all data collection, analysis and interpretation, and for writing up their work. The HTA editors and publisher have 
tried to ensure the accuracy of the authors’ manuscript and would like to thank the reviewers for their constructive comments on the draft document. 
However, they do not accept liability for damages or losses arising from material published in this article.

This article presents independent research funded by the National Institute for Health and Care Research (NIHR). The views and opinions expressed 
by authors in this publication are those of the authors and do not necessarily reflect those of the NHS, the NIHR, the HTA programme or the 
Department of Health and Social Care. If there are verbatim quotations included in this publication the views and opinions expressed by the 
interviewees are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, the HTA programme or 
the Department of Health and Social Care.

This article was published based on current knowledge at the time and date of publication. NIHR is committed to being inclusive and will continually 
monitor best practice and guidance in relation to terminology and language to ensure that we remain relevant to our stakeholders.

Copyright © 2025 Jones et al. This work was produced by Jones et al. under the terms of a commissioning contract issued by the Secretary of State  
for Health and Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, 
which permits unrestricted use, distribution, reproduction and adaptation in any medium and for any purpose provided that it is properly attributed. 
See: https://creativecommons.org/licenses/by/4.0/. For attribution the title, original author(s), the publication source – NIHR Journals Library, and 
the DOI of the publication must be cited.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Newgen Digitalworks Pvt Ltd, Chennai, India (www.newgen.co).

Health Technology Assessment
ISSN 2046-4924 (Online)

Impact factor: 4

A list of Journals Library editors can be found on the NIHR Journals Library website

Launched in 1997, Health Technology Assessment (HTA) has an impact factor of 4 and is ranked 30th (out of 174 titles) in the ‘Health Care Sciences 
& Services’ category of the Clarivate 2022 Journal Citation Reports (Science Edition). It is also indexed by MEDLINE, CINAHL (EBSCO Information 
Services, Ipswich, MA, USA), EMBASE (Elsevier, Amsterdam, the Netherlands), NCBI Bookshelf, DOAJ, Europe PMC, the Cochrane Library (John 
Wiley & Sons, Inc., Hoboken, NJ, USA), INAHTA, the British Nursing Index (ProQuest LLC, Ann Arbor, MI, USA), Ulrichsweb™ (ProQuest LLC, Ann 
Arbor, MI, USA) and the Science Citation Index Expanded™ (Clarivate™, Philadelphia, PA, USA).

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE) (www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full HTA archive is freely available to view online at www.journalslibrary.nihr.ac.uk/hta.

Criteria for inclusion in the Health Technology Assessment journal
Manuscripts are published in Health Technology Assessment (HTA) if (1) they have resulted from work for the HTA programme, and (2) they are 
of a sufficiently high scientific quality as assessed by the reviewers and editors.

Reviews in Health Technology Assessment are termed ‘systematic’ when the account of the search appraisal and synthesis methods (to minimise 
biases and random errors) would, in theory, permit the replication of the review by others.

https://www.journalslibrary.nihr.ac.uk/journals/

