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May 2010 – Knowledge to Action Evidence Summary 
 

 

What is known about options and approaches to 
fetal surveillance and intrapartum management 
of women with gestational diabetes mellitus 
(GDM)? 

 

 
This report aims to summarize the evidence around the intrapartum 

management of women with gestational diabetes mellitus (GDM) to help 
inform evidence-based guidelines and advance practice in the province of 
Ontario. 

 
Key Messages 
 
 Gestational Diabetes Mellitus (GDM) can cause serious complications in the 

intrapartum care of pregnant women and their fetuses. The impact and 
treatment differs somewhat from that of Type 1 and Type 2 diabetes.   

 
 Fetal surveillance is a key aspect of the intrapartum care of the fetus. The 

most prominent methods appear to be: fetal movement counting (fetal kick 
counts), ultrasound/biophysical profile scoring, and the nonstress test.  

 
 The most important aspects of fetal surveillance involve fetal monitoring in 

an effort to detect accelerated fetal growth, fetal compromise, and the risk 
of stillbirth.   However there is no clear evidence or consensus on which 
method(s) of fetal surveillance are the most effective in detecting these 
risks.  

 
 Maternal surveillance is another key aspect of intrapartum care in GDM. The 

focus appears to be on: maternal glycemic control, the timing of delivery, 
and the route of delivery. 

 
 The most important obstetrical decisions involve choices surrounding the 

induction of labour vs. expectant management, and Cesarean section birth 
vs. vaginal delivery. However, as with fetal surveillance, there is no clear 
evidence or consensus on the most effective form(s) of maternal 
surveillance.  

 
 Some indications are that uncomplicated GDM, well-controlled with diet, 

may pose minimal risks to both mother and fetus and may not require 
much more maternal or fetal surveillance than normal pregnancy.    

 

Who is this summary for? 
This summary was undertaken as 
part of the OHRI-Champlain LHIN 
Knowledge to Action research 
program and is intended for use by 
health systems stakeholders, policy- 
and decision-makers. 
 
Information about this 
evidence summary. 
This report covers a broad 
collection of literature and evidence 
sources with a search emphasis 
on systematic reviews.  
 

As such, evidence summarized 
from systematic reviews is 
highlighted in blue boxes, like 
this one. Systematic reviews 
are generally favoured over 
other study designs, because 
they incorporate evidence from 
multiple primary studies, 
instead of reporting evidence 
from just one study. 

 

 This summary includes: 
 Key findings from a broad 

collection of recent literature and 
evidence sources. 

 

 This summary does not 
include: 
 Recommendations; 
 Additional information not 

presented in the literature; 
 Detailed descriptions of the 

interventions presented in the 
studies. 

 
All papers summarized in this 
document are available by request 
to jgalipeau@ohri.ca.  
 
Many sections conclude with a 
“Bottom line” subsection that 
provides a statement summarizing 
 the studies included in this 
document or aims to provide some 
context; these statements are not 
meant to address all of the evidence 
in existence on the subject, rather, 
that which is featured in this 
document. 
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Background 

It is estimated that gestational diabetes mellitus (GDM) affects 3.7% of 
Canada’s non-Aboriginal pregnant population and 8% - 18% of our 
pregnant Aboriginal women.1  

 
The main complication posed by GDM is fetal macrosomia; a condition in 

which large-for-gestational-age fetuses are susceptible to birth trauma, 
including shoulder dystocia, bone fractures and brachial plexus injuries. 
There is also the risk of hypoglycemia and other transient metabolic 
disorders developing in the neonate. In addition, the risk of perinatal 
mortality may be increased with GDM.2 

 
One way to manage the risks associated with a macrosomic fetus is to 

induce labour, usually at 38 weeks of gestation in order to avoid a 
potentially higher risk of Cesarean section, which may increase the risk 
of maternal morbidity.2 

 
This evidence summary aims to examine options and approaches to 

intrapartum management of women with GDM, looking specifically at 
fetal and maternal surveillance methods. 

 
Levels of Evidence (adapted from Cochrane MSK group)3 

 

Contents 
Summary of Findings 
 What do existing guidelines say about the 

intrapartum care of GDM? 
Fetal Surveillance 
 Guidelines 
 What does the literature say in general 

about fetal surveillance and timing of 
delivery in GDM? 

 Is fetal surveillance necessary in well-
controlled (A-1) GDM? 

 What are the best method and protocol 
for fetal testing? 

Fetal Kick Counts 
 Is there a need to revisit the research on 

fetal movement counting? 
Ultrasound / Biophysical Profile Scores 
(BPS) 
 Is fetal ultrasound useful for monitoring 

fetal wellbeing 
 Is fetal ultrasound useful for monitoring 

fetal size and maternal metablic 
control?? 

 When is the best time for a fetal 
ultrasound? 

 Is the Biophysical Profile Score (BPS) 
useful? 

 Vibroacoustic stimulation 
Nonstress Testing 
 Is the nonstress test useful? 
 Nonstress test vs. biophysical profile 
 Nonstress test vs. contraction stress test 
Maternal Surveillance 
 Guidelines 
 Glycemic Control in Labour 
Timing of Delivery 
 Guidelines 
 Is there an optimal time of delivery for 

GDM? 
 Does induction of labour improve/worsen 

outcomes? 
 Early induction of labour and strict 

glycemic control 
 Are women with GDM more likely to be 

induced by providers? 
Planned Cesarean Section 
 Guidelines 
 What does the literature say about 

cesarean section delivery in GDM? 
 

Each piece of evidence presented in this summary is assigned a level:

P  Platinum level: Published systematic review with at least two individual 
controlled trials each satisfying the following: Sample sizes ≥ 50 per group. If 
no significant difference, adequately powered for a 20% relative difference in 
the relevant outcome. Blinding of patients and assessors for outcomes. 
Handling of withdrawals >80% follow up (imputations acceptable). 
Concealment of treatment allocation. 

G  Gold  level: At least one RCT meets all of the following criteria: Sample 
sizes ≥ 50 per group. If no significant difference, adequately powered for a 
20% relative difference in the relevant outcome. Blinding of patients and 
assessors for outcomes. Handling of withdrawals >80% follow up (imputations 
acceptable). Concealment of treatment allocation.   

S  Silver  level: Systematic review or randomized trial not meeting the above 
criteria, at least one study of nonrandomized cohorts who did and did not 
receive the therapy or evidence from at least one case control study. A 
randomized trial with a “head‐to‐head” comparison of agents (unless a 
reference is provided to a comparison of one of the agents to placebo showing 
at least a 20% relative difference.  

B  Bronze  level: At least one high quality case series without controls 
(including simple before/after studies in which patient acts as their own 
control) or if derived from expert opinion based on clinical experience without 
reference to any of the foregoing (e.g., argument from physiology, bench 
research or first principles).  
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Summary of Findings

What do existing guidelines say about the 
intrapartum care of GDM? 

 
AACE Diabetes Mellitus Clinical Practice 

Guidelines (not GDM specific): 
-Maternal hyperglycemia is the main cause of 

neonatal hypoglycemia; therefore, intrapartum 
maintenance of maternal euglycemia is essential. 

-Insulin is still required before active labour and can 
be given subcutaneously or by intravenous 
infusion with a goal of maintaining blood glucose 
concentrations between 4.0 - 5.0 mmol/L. 

-As the mother enters active labour, insulin 
resistance rapidly decreases because of the energy 
expenditure of labour as a form of strenuous 
exercise; as a result, exogenous insulin is often not 
needed.4 

 
 NICE Guideline on Diabetes in Pregnancy -  

Intrapartum Care (not GDM specific): 
Timing and Mode of Birth 
-Pregnant women with diabetes who have a 

normally grown fetus should be offered elective 
birth through induction of labour, or by elective 
caesarean section if indicated, after 38 completed 
weeks. 

-Pregnant women with diabetes who have an 
ultrasound-diagnosed macrosomic fetus should be 
informed of the risks and benefits of vaginal birth, 
induction of labour and caesarean section. 

Glycaemic Control during Labour and Birth 
-During labour and birth, capillary blood glucose 

should be monitored on an hourly basis in women 
with diabetes and maintained at between 4 and 7 
mmol/L. 

-Intravenous dextrose and insulin infusion is 
recommended during labour and birth for women 
with diabetes whose blood glucose is not 
maintained at between 4 and 7 mmol/L.5 

 
 British Columbia Reproductive Care Program: 

Obstetric Guideline on Gestational Diabetes 
Intrapartum Care: 
-Assessment of fetal lung maturity if consideration 

being given to early delivery (<36 weeks) 
-Ideally await spontaneous onset of labour. There is 

no evidence to support the need for early delivery 
of women with well controlled GDM 

-Non-stress testing or biophysical profile may be 
indicated 

-Morning of induction do baseline blood glucose on 
admission and notify physician 

-If Prostagandin only to be used - carry on 
management regimen as usual until labour is well 
established 

-If Oxytocin is to be used - ac breakfast dose of 
insulin is usually withheld. Diet is at the discretion 
of the physician 

-During the Induction, ideally, blood glucose should 
be monitored q1h, and minimally q2h in active 
labour. Approximately 20% of women with GDM 
will develop hyperglycemia during active labour 
and insulin treatment during pregnancy is not a 
predicator for this. Even brief episodes of maternal 
hyperglycemia may have adverse implications for 
the newborn. 

-Those on diet control only often do not need IV 
support 

-Those on insulin: Do not withhold 
insulin/nourishment until labour is established. 

-Monitor blood glucose q2h in early labour and q1h 
in active labour until delivery.    Administer 
glucose containing solution such as D5S or D5W 
@ 125 cc/hr.prn 

-Check urine for ketones at least q2h. 
-If significant ketonuria, notify physician and 

change IV to D10W at 125 cc/hr until clear. 
-Administer insulin by sliding scale as per 

physicians orders. For example: 
   8.1 - 11.0 mmol/L - Give 1 unit Regular insulin sc 
 11.1 - 14.0 mmol/L – Give 2 units Regular insulin sc 
         > 14.0 mmol/L – Give 3 units Regular insulin sc    
         and call physician 
   NB: Some practitioners use IV insulin during labour 

-Caesarean Section: Double snack at hs 
   Morning of cesarean 
   NPO from midnight (or allow for clear fluid diet 6 

hours prior to surgery) 
If on insulin, withhold ac breakfast dose.6 
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Fetal Surveillance 
 
Guidelines  
 
 SOGC - Fetal Health Surveillance: Antepartum 

and Intrapartum Consensus Guideline: 
-Insulin-requiring GDM is listed among the 
obstetrical history and current pregnancy 
conditions associated with increased perinatal 
morbidity/mortality where antenatal fetal 
surveillance may be beneficial. In addition, GDM 
is listed among the antenatal and intrapartum 
conditions associated with increased risk of 
adverse fetal outcome where intrapartum 
electronic fetal surveillance may be beneficial.7 

 
 Fifth International Workshop-Conference on 

Gestational Diabetes Mellitus in 2005: 
-Fetal ultrasound screening for congenital 
anomalies is recommended for women with GDM 
who present with A1C ≥7.0% or fasting plasma 
glucose >6.7 mmol/l as an increased risk of major 
congenital malformations has been reported in 
such pregnancies. Type and frequency of 
surveillance for fetal well-being and its frequency 
should be influenced by the severity of maternal 
hyperglycemia or the presence of other adverse 
clinical factors. 
-Data are not available to demonstrate the optimal 
application of more intensive fetal monitoring or 
which method is superior in women with GDM. 
-No fetal surveillance method is always able to 
detect fetal compromise. Data are insufficient to 
determine whether surveillance beyond self-
monitoring of fetal movements is indicated in 
women with GDM who continue to meet the 
targets of glycemic control with MNT/physical 
activity regimens alone and in whom fetal growth 
is appropriate for gestational age.8  
 
Australiasian Diabetes in Pregnancy Society - 
Management Guideline on GDM: 
-The timing of commencement and the frequency 
of fetal monitoring in pregnancies complicated by 
GDM depend on the presence of other pregnancy 
complications such as pre-eclampsia, 
hypertension, antepartum haemorrhage and 
intrauterine growth retardation. The regimen 
chosen should be dictated by the severity of the 
obstetric complication. 
-Monitoring may be by either Doppler umbilical 
bloodflow measurement or cardiotocograph 
(CTG). Although CTG surveillance is commonly 
undertaken routinely from 36 weeks' gestation, 

there is no objective evidence that fetal monitoring 
in uncomplicated GDM affects fetal outcome. 
-Common practice in the United States is to 
commence CTG monitoring after 40 weeks' 
gestation, while awaiting spontaneous onset of 
labour in uncomplicated GDM pregnancies, but 
again there is no evidence-based medicine to 
support or refute this practice. 
-Ultrasonography should be considered at around 
34 weeks' gestation to detect abnormalities of fetal 
growth and polyhydramnios. It may be indicated 
earlier in some women, for example for women 
unsure of their dates, or those with morbid obesity 
or suspected undiagnosed non-insulin-dependent 
diabetes. Ultrasonography may need to be 
repeated if any abnormality is detected.9  
 
International Diabetes Center 2003 Gestational 
Diabetes Practice Guidelines: 
-For women with GDM, monitoring fetal kick 
counts should begin at 28 weeks; non-stress 
testing should begin at 34 weeks and continue 
until the end of pregnancy; routine fetal 
monitoring should be started at 35 to 36 weeks.10 
 
What does the literature say in general about 
fetal surveillance and timing of delivery in 
GDM? 
 
B  A 2009 review of the literature on 14 screening 
and monitoring interventions in pregnancy on 
stillbirth (including identification and management 
of high-risk pregnancies, advanced monitoring 
techniques, and monitoring of labour) found that 
there are numerous research gaps and large, 
adequately controlled trials are still needed for 
most of the interventions examined. Numerous 
studies indicated that positive tests were associated 
with increased perinatal mortality, but while some 
tests had good sensitivity in detecting distress, 
false-positive rates were high for most tests, and 
questions remain about optimal timing, frequency, 
and implications of testing.11 
 
A compilation of resources on fetal monitoring is 
available here: 
http://www.gfmer.ch/Guidelines/Labour_delivery_
postpartum/Fetal_monitoring.htm 
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Is fetal surveillance necessary in well-controlled 
(A-1) GDM? 
 
S  In a 2002 review of literature and opinion paper 
on the necessity of fetal surveillance in pregnancy 
complicated by diabetes, the benefit of routine 
fetal surveillance for GDM was deemed as more 
debatable than for women with pre-existing 
diabetes. The authors posited that women with 
diet-controlled (class A1) GDM who maintain 
normal fasting and postprandial glucose values are 
at low risk for an intrauterine death. Therefore, 
many clinicians do not initiate antepartum fetal 
surveillance in uncomplicated GDM until 40 
weeks’ gestation. There is some consensus that 
women who require insulin for treatment of GDM 
should undergo twice-weekly heart rate testing at 
32 weeks’ gestation. It appears that the third-
trimester stillbirth rate in these patients is no 
higher than in the general obstetric population.12  
 
B  A 2006 review and opinion paper on 
appropriate fetal surveillance for women with diet-
controlled gestational diabetes concluded that no 
evidence clearly supports the practice of increased 
fetal surveillance in these pregnancies. However, a 
number of guidelines recommend beginning 
surveillance of some kind between 32 and 40 
weeks based on cumulative risk factors, including 
gestational diabetes.13  
 
B  A 1996 literature review from the US 
questioned whether the published data provide 
sufficient evidence-based support of antepartum 
surveillance in well-controlled diabetic 
pregnancies (including GDM) without evidence of 
microvascular disease, hypertension, or clinical 
fetopathy. The authors did not find sufficient data 
to support a specific time in gestation at which to 
begin testing in this specific patient population. 
Also, fetal surveillance did not predict the 3 fetal 
deaths which occurred at 36 and 37 weeks 
gestation among study participants.14  
 

Bottom Line: Fetal surveillance may not be as 
useful or necessary in uncomplicated, diet-
controlled GDM. 
 
 
 
 
 

What are the best method and protocol for fetal 
testing? 
 
B  In a 2002 opinion paper from the USA on 
antenatal fetal testing, the authors stated that there 
are wide differences of opinion among providers 
as to the preferred protocol for such testing. The 
optimal method of fetal surveillance, the 
gestational age at which to start testing, the 
frequency of testing, and even whether all patients 
with GDM require antenatal testing are all 
controversial, unresolved issues.15  
 
B  A 2008 review of antenatal testing for diabetic 
mothers found that fetal surveillance remains the 
standard in pregnancies complicated with diabetes. 
What is unclear is the efficacy of such testing in 
patients with well-controlled or true GDM. Fetal 
heart rate monitoring as primary surveillance 
would appear appropriate with a testing frequency 
of every 3 to 4 days. Abnormal tests should have a 
backup test performed due to the high rate of 
false-positive testing.16  
 
B  In a 1996 US study of antepartum testing 
results for 68,869 births found 15,482 women that 
were identified as "high risk" (including GDM). 
Among them, the false-negative rate of the 
antepartum testing protocol (i.e., modified BPS, 
including NST and amniotic fluid volume index) 
was 0.8 per 1000 women tested.  Sixty percent of 
those delivered because of an abnormal 
anteparturn test had no evidence of short-term or 
long-term fetal compromise. False-positive test 
results led to preterm delivery in 1.5% of those 
tested before term. The false-negative rate of the 
modified biophysical profile was found to be 
lower than that of the nonstress test and compared 
favorably with the false-negative rates of the 
contraction stress test and the complete 
biophysical profile.17 
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B  A 2002 review of literature on nonstress tests 
in high-risk pregnancies (including GDM) found 
that the best evidence to date showed that 
antepartum surveillance may use the NST but 
should not rely on it as a sole screening tool. The 
same can be said for vibroacoustic stimulation 
(VAS). Few clinical, nonrandomized trials of 
actocardiotocography (ACTG) have been reported. 
A recent large survey of ACTG found that the 
predictive values of Doppler movement detection 
were as reliable as those provided by standard 
NST parameters.18 
 
B  A 1996 US study was conducted to determine 
which test (i.e., nonstress test, biophysical profile, 
or umbilical artery velocimetry), is best for 
predicting adverse outcomes in pregnancies 
complicated by diabetes (abstract only – type 
unclear). Researchers evaluated 207 pregnancies 
complicated by diabetes within 1 week of delivery 
using the afore-mentioned pregnancy surveillance 
tests. Umbilical artery Doppler velocimetry was 
superior to either the nonstress test or the 
biophysical profile in identifying the subgroup of 
pregnancies complicated by diabetes that resulted 
in an adverse outcome.19 

 
Bottom Line: There appears to be no consensus 

on which form of fetal surveillance is most 
effective. The main concern with most of the 
tests appears to be the rates of false-positive and 
false negative results. 
 
Fetal Kick Counts 

 
Is there a need to revisit the research on fetal 
movement counting? 
 
B  In a 2004 revisiting of 24 studies on fetal 
movement counting (which included studies of 
GDM), the authors state that interest for maternal 
fetal movement counting as a method of screening 
for fetal well-being boomed during the 1970’s and 
1980’s. Several reports demonstrated that the 
introduction of counting charts significantly 
reduced stillbirth rates. However, in 1989, a large 
study appeared in The Lancet that annihilated 
research in this field by deeming charts 
ineffective. In retrospect, it seems evidence was 
lacking. Available data demonstrate that reduced 
fetal movements are associated with adverse 
pregnancy outcome, both in high and low risk 

pregnancies. Increased vigilance towards maternal 
perception of movements (e.g. by performing 
movement counting studies) reduces stillbirth 
rates, in particular stillbirths deemed avoidable. 
The authors concluded that, while screening for 
fetal well-being by maternal fetal movement 
counting can reduce fetal mortality rates, a 
resurrection in research activity is urgently needed 
to optimize its benefits.20 
 
Ultrasound / Biophysical Profile Scores (BPS) 
 
Is fetal ultrasound useful for monitoring fetal 
wellbeing? 
21 

 
 
B  A 2004 study from China found that using 
Doppler to study the umbilical artery pulsatility 
index (UA-PI), middle cerebral artery pulsatility 
index (MCA-PI), and the middle cerebral artery 
peak systolic velocity (MCA-Vmax) was not 
useful in the prediction of abnormal pregnancy 
outcome in GDM.22 
 
B  In a 2008 review of antenatal testing methods 
for diabetic mothers, it was suggested that mild to 
moderate fetal acidosis may not be detected by 
umbilical artery Doppler.23 
 
S  A 1995 double-blind study of 92 diabetic 
pregnant women (53 GDM) was conducted in 
Israel to evaluate a random single Doppler test of 
the systolic to diastolic ratio of the umbilical artery 
as a predictor of perinatal outcome in diabetic 
pregnancies. The results suggest that the systolic 
to diastolic ratio of the umbilical artery offers no 
advantage over other well-established tests in the 
management of diabetic pregnancies.24 

In a 2010 Cochrane Review to assess the effects 
of Doppler ultrasound used to assess fetal well-
being in high-risk pregnancies on obstetric care 
and fetal outcomes, 18 studies were identified 
involving just over 10,000 women. These studies 
compared the use of Doppler ultrasound of the 
babies’ vessels in utero with no Doppler or with 
cardiotocography (CTG). There was a reduction 
in the number of babies who died, fewer 
caesarean sections and operative deliveries. The 
quality of the studies was not high. 21 
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Is fetal ultrasound useful for monitoring fetal 
size and maternal metabolic control? 
 
B  In a 1994 study in the US on the use of fetal 
ultrasound to select metabolic therapy for 
pregnancies of 303 women complicated by mild 
gestational diabetes, fetal ultrasound early in the 
third trimester identified mothers whose infants 
were at high risk for fetal macrosomia in the 
absence of standard glycemic criteria for insulin 
therapy. Insulin treatment reduced the 
macrosomia, indicating that fetal ultrasound can 
be used to guide metabolic therapy in pregnancies 
complicated by mild GDM.25  
 
B  In a 2004 study of 226 women with GDM in 
Italy, researchers evaluated a therapeutic strategy 
for GDM based on ultrasound measurement of 
fetal insulin-sensitive tissues. The authors 
concluded that this modified approach was 
associated with better neonatal outcomes in a 
population of women with GDM with various 
degrees of metabolic alteration. The percentage of 
LGA newborns was significantly lower than that 
obtained with a standard conventional protocol, 
where therapeutic decisions were based only on 
maternal glycemic concentrations.26 
  
B  A Swedish study of 146 women with GDM in 
2006 sought to evaluate if maternal glucose level 
and growth of the fetus were related to placental 
vascular impedance in pregnancy complicated by 
GDM. Uterine and umbilical artery vascular 
impedance in pregnancies complicated by 
gestational diabetes was related to birth weight 
and placental weight, but not to maternal HbA1c 
levels. Placental Doppler ultrasound did not seem 
to be of clinical value for fetal surveillance in 
these pregnancies unless the pregnancy was 
complicated by pre-eclampsia and/or intrauterine 
fetal growth restriction.27 
 

Bottom Line: Ultrasound for fetal monitoring is 
useful for monitoring fetal wellbeing (e.g. 
lowering the number of fetal deaths, c-sections, 
and operative deliveries) and for guiding 
metabolic control, but it may not be useful in 
detecting all complications associated with 
GDM..  
 
 
 

When is the best time for a fetal ultrasound? 
 
S  A 2000 randomized trial of 140 women with 
mild GDM in Italy was designed to investigate the 
adequate timing of fetal ultrasound to guide 
metabolic therapy. 29 women whose fetal 
abdominal circumference exceeded the 75th 
percentile were considered eligible for insulin 
therapy. In this group, there was a statistically 
significant increase in the percentage of 
macrosomic infants born from women whose 
ultrasound abdominal circumference assessment 
was performed only at 32 weeks gestation when 
compared to women evaluated at both 28 and 32 
weeks gestation. The results support the need for 
fetal ultrasound at 28 weeks gestation to direct 
metabolic therapy since insulin administration 
introduced after 32 weeks gestation has a limited 
effect on fetal growth.28  
 
Is the Biophysical Profile Score (BPS) useful? 
29 

 
 
B  In a 2008 review of antenatal testing methods 
for diabetic mothers, the biophysical profile (BPP) 
was described as having been used for fetal 
surveillance in insulin-dependent patients with 
reportedly excellent negative-predictive value. 
More specifically, the BPP used twice weekly 
appears to be an adequate test with few 
unnecessary interventions.30   
 
 
 
 
 
 
 
 

In a 2008 Cochrane Review to assess the 
effects of the BPP when compared with 
conventional monitoring (Cardiotocograph 
only or Modified BPP) on pregnancy outcome 
in high-risk pregnancies (including diabetes, 
but does not mention GDM in particular), five 
trials were included, involving 2,974 women. 
Most trials were not of high quality. Although 
the overall incidence of adverse outcomes was 
low, available evidence from randomized 
controlled trials did not support the use of BPP 
as a test of fetal wellbeing in high-risk 
pregnancies.29 
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B  In a 1988 study of 238 well-controlled diabetic 
pregnancies (188 GDM) researchers attempted to 
evaluate the ability of BPS to facilitate 
conservative management when the fetus was 
healthy and to indicate accurately the 
compromised fetus for whom intervention was 
needed. Intervention was not pursued unless there 
were maternal or fetal complications. The 
incidence of abnormal BPS was 3.3% overall, with 
no significant difference between types of 
diabetics. Of the fetuses with a normal BPS, 87% 
were delivered at term with minimal maternal or 
neonatal morbidity. The authors concluded that 
using the BPS permitted safe expectant 
management in the diabetic pregnancy, yielding 
significant clinical advantages to both mother and 
fetus.31 
 
Vibroacoustic stimulation 
 
S  A 2007 study involving 214 high-risk 
pregnancies (including diabetics but does not 
specify how many GDM) was conducted in India  
to evaluate vibroacoustic stimulated modified fetal 
biophysical profile in antepartum monitoring of 
high risk pregnancy. Results indicated that 
vibroacoustic stimulated modified fetal 
biophysical profile (VAS/mFBP) as a primary 
means of surveillance in high risk pregnancy is a 
reliable diagnostic approach.32 
 

Bottom Line: There is a lack of evidence on the 
utility of the biophysical profile for fetal 
surveillance in the intrapartum care of GDM 
pregnancies. 
 
Nonstress Testing 
 
Is the nonstress test useful? 
 
B  A 2008 review of antenatal testing for diabetic 
mothers described the NST as the preferred 
antepartum HR test for women with diabetes. 
While testing is initiated generally at 32 wks GA, 
it is started as early as 28 wks GA in diabetic 
women with renal disease, vascular disease, or 
suspected intrauterine growth restriction.30  
 
 
 
 
 

B  In a 1994 study from Greece, a series of 180 
cases of high-risk pregnancies (14 diabetics, no 
mention of how many were GDM) were studied in 
order to assess if a nonstress test taken 24 h before 
delivery is of any prognostic significance. Results 
indicated that the nonreactive test could identify a 
population at risk but it was not helpful as a ‘stand 
alone’ modality in decision making, because of the 
low sensitivity and positive predictive value rates 
(40.9% and 28.1 %, respectively).33 
 
B  In a 1995 study of 2134 women with diabetes 
(1388 GDM), an antepartum fetal surveillance 
program using twice-weekly NST and fluid index 
assessment was successful in preventing stillbirth. 
The absence of fetal heart rate reactivity and the 
presence of decelerations were predictive of the 
diagnosis of fetal distress in labour requiring 
cesarean delivery. Ultrasonographic assessment of 
amniotic fluid volume was not a significant 
predictor of fetal distress in labour in diabetic 
pregnancy.34 
 
B  A 1985 study was conducted to review the role 
of antepartum fetal monitoring in 69 patients with 
GDM controlled by diet only and 28 women 
requiring insulin therapy. Antepartum fetal 
surveillance included outpatient NST, urinary 
estriol assays, maternal assessment of fetal 
activity, and clinical estimation of fetal weight. 
The results suggested that, in GDM, an outpatient 
program of fetal testing, using primarily the 
nonstress test and maternal assessment of fetal 
activity, can be employed in patients requiring 
insulin as well as class A patients with identifiable 
risk factors. The protocol resulted in a low rate of 
unnecessary intervention and good perinatal 
outcome. The risks for abnormal antepartum 
testing results appeared to be increased in GDM 
with hypertension and prolonged pregnancy.35 
 
S  A 1999 randomized controlled trial in the US 
tested whether the number of fetal surveillance 
tests and perinatal outcomes would differ 
statistically between pregnancies randomized to 
visual or computerized interpretation of 
antepartum NST results. Results indicated that 
computerized interpretation of NST test results 
was associated with fewer additional fetal 
surveillance exams, less time spent in testing, and 
a similar length of stay in the neonatal ICU 
compared with standard visual interpretation.36 
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B  In a 1986 Swedish study of 99 diabetic women 
(22 GDM) to examine the predictive value of the 
NST, results indicated that in diabetic pregnancy 
the frequently performed NST is a good predictor 
of normality and thus is highly reliable in fetal 
surveillance.37 
 
B  In a 2002 review of the literature on NST in 
high-risk pregnancies (including diabetes, but 
GDM is not specifically mentioned), the authors 
state that the best evidence to date shows that 
antepartum surveillance may use the NST but 
should not rely on it as a sole screening tool. It 
should be clear that the NST can only be intended 
as a single rather than the sole part of the 
comprehensive evaluation of high risk 
pregnancies. Clinical management, including 
obstetric interventions, should be based on a 
composite picture that incorporates as much 
patient information as possible and that includes 
adequate determination of fetal age and maturity.18 
 
Nonstress test vs. biophysical profile 
 
B  In a 1984 Canadian randomized study of 735 
patients with high-risk pregnancies (64 GDM), 
fetal BPP scoring resulted in a significantly higher 
positive predictive value in regards to low Apgar 
scores. Sensitivity, specificity, and accuracy, 
although higher with fetal BPP scoring, did not 
demonstrate significant differences when 
compared to the nonstress test. The negative 
predictive value between the two methods was 
similar.38 
 
Nonstress test vs. contraction stress test 
 
B  A 2008 review of antenatal testing for diabetic 
mothers emphasized that there are significant 
problems with the contraction stress test (CST). 
While there are very rarely false-negative results, 
the false-positive rates approach 50 to 60%. 
Further, the frequency of such positive testing led 
to delivery for an abnormal test in upwards of 10% 
of tested diabetic women. Thus, the CST is overall 
less efficient, more costly, and more inconvenient 
that the nonstress test (NST). Consequently, few 
perinatal centers continue to use the CST as their 
primary means of antepartum fetal surveillance.30  
 

Bottom Line: The nonstress test appears to be 
useful for fetal surveillance in GDM, however 
its value as a “stand alone” test is limited. 

 
Maternal Surveillance 
 
Guidelines 
 
Australiasian Diabetes in Pregnancy Society - 
Management guideline on GDM: 
-During labour, good glycemic control needs to be 
maintained while avoiding hypoglycemia. Lower 
insulin requirements are common during labour 
(often no insulin is necessary). Fetal surveillance 
is needed, as it is for any high risk pregnancy. A 
pediatrician should be present at the delivery if 
significant neonatal morbidity is suspected. The 
maternal blood glucose level should be monitored 
for 24 hours postpartum and, if indicated, 
continued for longer.9   
 
Glycemic control in labour 
 
B  A 2006 clinical trial examined rotating fluids 
versus insulin drip for intrapartum maternal 
glycemic control in women with insulin requiring 
diabetes (pre-gestational and gestational diabetes). 
The study found that there was no difference in 
mean maternal intrapartum CBG whether patients 
with insulin requiring diabetes (who were well-
controlled during the antepartum period) were 
placed on maintenance dextrose intravenous fluids 
and a concurrent adjusted insulin drip or their 
fluids were rotated between glucose containing 
and non-glucose containing intravenous fluids. 
Either method seems adequate to control maternal 
blood sugar in labour. In addition, there was no 
difference in neonatal outcomes between the 2 
study groups.39  
 
B  In a 2010 observational study, 86% of maternal 
intrapartum CBG values fell within target range 
(3.3-7.2 mmol/L) without need for insulin use. 
Intrapartum maternal glucose levels were related 
with third-trimester glycated hemoglobin and 
higher in those with no endocrinologic follow-
up.40  
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B  In a 2007 opinion paper, the authors 
recommend that women with diabetes should not 
take long-acting insulin on the day of labour 
induction or elective cesarean delivery. Regular 
insulin may be used during labour as part of an 
infusion adjusted according to a capillary blood 
glucose monitoring–based protocol. Tight 
regulation of maternal glucose levels during labour 
can reduce the incidence of neonatal 
hypoglycemia, even among women with poor 
antepartum glycemic control. Women with diet-
treated gestational diabetes generally do not 
require such intense monitoring and insulin 
therapy during labour.41  
 
B  A 2000 study on intrapartum screening for 
diabetes in patients without prenatal care sought to 
determine whether a labour admission serum 
glucose is of predictive value in the diagnosis of 
gestational diabetes. The study found that in 
labouring patients without insulin-requiring 
diabetes, labour admission glucose did not predict 
an abnormal 1 degree PG and thus does not aid in 
labour management of patients with suboptimal 
prenatal care.42  
 

B  A 2009 retrospective review was conducted in 
Australia on 137 singleton, term deliveries of 
women with diabetes (114 GDM) using a more 
conservative approach than traditional tight 
glycemic control. Regardless of planned delivery 
method, maternal blood sugar level (BSL) was 
monitored during delivery and only if outside 4–7 
mmol/L was action taken. The results suggested 
that the practice of a more conservative approach, 
particularly in women with GDM, may offer an 
alternative to more aggressive regimes.43 
 

B  A 2000 Spanish observational study of 85 
women with GDM (54 insulin-treated) was 
performed to assess metabolic control during 
labour using a standardized protocol, the influence 
of therapy during pregnancy in intrapartum 
metabolic control and insulin requirements, and 
the impact of maternal glycemia during labour on 
neonatal hypoglycemia. Intrapartum metabolic 
management included i.v. glucose and insulin 
infusions, urinary ketone measurement and hourly 
capillary blood glucose (CBG) monitoring. The 
authors concluded that in women with GDM, the 
use of a standardized intrapartum management 
protocol is associated to fair metabolic control, 

that insulin requirements during labour are 
unrelated to therapy during pregnancy and that 
high CBG during labour increases the risk of 
neonatal hypoglycemia.44 
 
 

Bottom Line: High CBG during labour in women 
with GDM increases the risk of neonatal 
hypoglycemia. However, uncomplicated GDM, 
well-controlled with diet, does not appear to 
require any additional intensive monitoring or 
insulin therapy during labour.    
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Timing of Delivery 
 
Guidelines 
 
Fifth International Workshop-Conference on 
Gestational Diabetes Mellitus: 
-There are no data supporting delivery of women 
with GDM before 38 weeks’ gestation in the 
absence of objective evidence of maternal or fetal 
compromise. Data are not available to indicate 
whether or not there is greater risk of perinatal 
morbidity/mortality in the infants of women with 
well-controlled GDM if pregnancy is allowed to 
proceed past 40 weeks’ gestation. Nevertheless, it 
is reasonable to intensify fetal surveillance when 
pregnancy is allowed to continue beyond 40 
weeks’ gestation. Some evidence indicates that 
delivery past 38 weeks can lead to an increase in 
the rate of large-for-gestational-age infants 
without reducing the rate of cesarean deliveries.  
-Amniocentesis for assessment of fetal lung 
maturity is not indicated in well-controlled 
patients who have indications for induction of 
labour or cesarean section as long as there is 
reasonable certainty about the estimation of 
gestational age. When delivery is necessary at an 
earlier gestational age for the well-being of mother 
or fetus, delivery should be effected without 
regard to lung maturity testing.8  
 
Australiasian Diabetes in Pregnancy Society - 
Management guideline on GDM: 
-The possibility that diagnosis of GDM may lead 
to increased obstetric intervention, including 
induction of labour and caesarean section, is a 
concern. Delivery before full term is not indicated 
unless there is evidence of macrosomia, 
polyhydramnios, poor metabolic control or other 
obstetric indications (e.g., pre-eclampsia or 
intrauterine growth retardation). Continuation of 
the pregnancy in uncomplicated GDM to full term 
is acceptable provided that indications from fetal 
monitoring are reassuring.9   
 
Guideline on Induction of Labour from 
(ACOG)  
-Indications for induction of labour are not 
absolute but should take into account maternal and 
fetal conditions, gestational age, cervical status, 
and other factors. Diabetes Mellitus (no mention 
of what type(s)) is listed as an example of a 
maternal or fetal condition that may be an 
indication for induction of labour.45  
 

Is there an optimal time of delivery for GDM? 
 
B  A 2006 study to estimate the gestational age 
ranges that result in optimal birth outcomes 
(measured by rates of cesarean delivery, major 
perineal trauma, low 5-min APGAR score, and 
neonatal ICU admission) for four risk-defined 
groups (low-risk, advanced maternal age, 
hypertension, and any type of diabetes mellitus) 
found that for the DM group optimal time of 
delivery was 40 weeks 3 days to 41 weeks 1 day.46  
 
S  A 1993 randomized trial found that in women 
with uncomplicated insulin-requiring gestational 
or class B pregestational diabetes, expectant 
management of pregnancy after 38 weeks' 
gestation did not reduce the incidence of cesarean 
delivery. Moreover, there was an increased 
prevalence of large-for-gestational-age infants 
(23% vs 10%) and shoulder dystocia (3% vs 0%). 
Because of these risks, delivery should be 
contemplated at 38 weeks and, if not pursued, 
careful monitoring of fetal growth must be 
performed.47  
 
B  A 1992 review of the charts of 125 women 
with GDM who delivered beyond 40 weeks of 
gestation was compared to two control groups. 
Results indicated that by allowing the pregnancies 
of gestational diabetic patients class A1 and class 
A2 to proceed beyond 40 weeks of gestation, the 
incidence of perinatal mortality and morbidity rate 
did not increase. The cesarean section rate was 
low (10.76% in class A1 and 22.03% in class A2). 
The authors suggested that not only is elective 
intervention prior to 40 weeks of gestation to be 
avoided, but an attempt should be made to allow 
the gestational diabetics class A1 and class A2 to 
proceed to spontaneous labour.48 
 
Compilation of evidence-based resources on 
induced labours: 
http://www.gfmer.ch/Guidelines/Labour_delivery_
postpartum/Induced_labour.htm 
 

Bottom Line: Delivery before full term is not 
indicated in GDM unless there are other 
complicating factors (e.g. macrosomia, poor 
metabolic control).   
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Does induction of labour improve/worsen 
outcomes? 
 

 
49 

 
50 

 

B  In a 2007 opinion paper, the authors state that 
the risk of stillbirth is not elevated in women with 
diet-treated GDM, thus incentive for elective 
labour induction in women with GDMs should be 
related to estimates of fetal weight. Also, the 
obstetric provider is often tempted to consider 
early elective delivery in women with GDM to 
avoid the increased risk of fetal overgrowth and 
difficult delivery, however the evidence to justify 
such an intervention is also lacking. Available 
literature suggests that, while elective labour 
induction for women who have mild GDM may 
not result in a significant increase in maternal or 
fetal risk, the benefit of this practice is unclear.51 
 
Early induction of labour and strict glycemic 
control 
 
B  A 1998 study on antepartum management 
protocols sought to determine whether strict 
glycemic control during diabetic pregnancy 
combined with elective early induction of labour 
reduced the rate of cesarean delivery and fetal 
birth trauma.  The results indicated that 
maintaining strict control of maternal diabetes and 
adhering to an active management protocol for 
early elective delivery based on the estimated fetal 
weight had a significant effect on reducing the rate 
of macrosomia, thereby affecting the incidence of 
both traumatic births and cesarean deliveries.52  
 
B  A 1998 US study was conducted among 2604 
patients (91.35% GDM) to test the hypothesis that 
elective delivery of infants diagnosed with 
macrosomia by ultrasonographic studies in 
diabetic women will significantly reduce the rate 
of shoulder dystocia without significantly 
increasing cesarean section rate. The results 
showed that an ultrasonographically estimated 
weight threshold as an indication for elective 
delivery in diabetic women reduced the rate of 
shoulder dystocia without a clinically meaningful 
increase in cesarean section rate. This practice, in 
conjunction with an intensified management 
approach to diabetes, is believed to improve the 
outcome of these high-risk women and their 
infants.53 
 
 
 
 
 

A 2009 Cochrane Review on elective delivery 
in pregnant diabetic women found only one 
trial of labour induction for 200 women with 
diabetes treated with insulin (187 had 
gestational diabetes). The risk of macrosomia, 
defined as birthweight above 4000 g, was 
reduced in the active induction group, while 
two infants in the expectant group had a 
birthweight of more than 4500 g. Mean 
birthweight and proportion of large-for-
gestational age infants (at or above 90th 
percentile) were higher in the expectant 
management group. Perinatal morbidity was 
rare. Three cases of mild shoulder dystocia 
(without brachial plexus injury or bone 
fracture and with Apgar scores at 5 minutes 
higher than 7) were observed in the expectant 
management group, while none were reported 
in the induction group. No other perinatal 
morbidity was reported.2 

In a 2009 systematic review (5 studies) to 
estimate benefits and harms of the choice of 
timing of induction or elective cesarean 
delivery based on estimated fetal weight or 
gestational age in women with GDM, the 
proportion of newborns with birth weight 
greater than the 90th percentile was 
significantly greater in the expectant-
management group (23% compared with 10% 
with active induction). There were no 
significant differences in rates of cesarean 
delivery, shoulder dystocia, neonatal 
hypoglycemia, or perinatal deaths. Four 
observational studies suggested a potential 
reduction in macrosomia and shoulder dystocia 
with labor induction and cesarean delivery for 
estimated fetal weight indications.50  

In a 2008 AHRQ Evidence Report on 
therapeutic management, delivery, and 
postpartum risk assessment and screening in 
GDM, two low-quality observational studies 
suggested a potential reduction in macrosomia 
and shoulder dystocia with elective labor 
induction and elective cesarean delivery for 
macrosomia or LGA infants.49  
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B  A 1996 study of 96 women with GDM from 
Israel was conducted to test the hypothesis that the 
incidence of shoulder dystocia could be reduced in 
insulin-requiring diabetic women by elective 
induction of labour at 38 to 39 weeks of gestation. 
The incidence of shoulder dystocia in patients in 
whom labour was electively induced at 38 to 39 
weeks of gestation was 1.4% as compared to 
10.2% in patients who delivered beyond 40 weeks' 
gestation (p<0.05). No increase in cesarean section 
rate was demonstrated. The authors concluded that 
elective induction of labour is suggested for 
insulin-requiring diabetic women in order to 
reduce the incidence of shoulder dystocia.54 
 
B  A 2002 review of literature on induction of 
labour versus conservative management of 
pregnant diabetic women (including GDM) found 
that there is no evidence that the incidence of 
shoulder dystocia is affected by either induction of 
labour or expectant management.  The authors 
stated that currently available evidence suggests 
that, while induction of labour for women who 
have diabetes may not carry much maternal or 
fetal risk, the benefit of this procedure is unclear.55 
 
B  In a 2009 Israeli study of 184,256 deliveries 
(10,227 GDM A1) to examine pregnancy 
outcomes associated with diet-controlled GDM, 
the stillbirth rate before 40 weeks of gestation was 
identical among all participants. However after 
40 weeks it was significantly higher in women 
without GDM A1, leading to the conclusion that 
induction of women with GDM A1 at 40 weeks 
may play a role in lowering perinatal mortality to 
below that of the general population.56 
 
B  A 2001 study on vaginally administered 
misoprostol for outpatient cervical ripening in 
pregnancies complicated by diabetes mellitus 
(most had GDM) found that vaginally 
administered misoprostol was no more effective 
than placebo in reducing the need for inpatient 
labour induction or the induction-delivery interval. 
Outpatient cervical ripening with use of vaginally 
administered misoprostol was well tolerated.57 
 
 
 
 
 
 

Are women with GDM more likely to be induced 
by providers? 
58 

 
 
B  A 2004 study of 2,060 women with GDM to 
assess the impact of different management 
approaches to GDM on perinatal outcome over 4 
time periods found that the periods from 1993-
1996 and 1996-1999 were characterized by lower 
mean glucose level, lower mean gestational age at 
delivery, and a decline in macrosomia, shoulder 
dystocia and perinatal mortality rates, but also by 
high rates of labour induction and cesarean 
delivery. A significant difference was found 
between the GDM and normal control groups in 
rates of labour induction (38.6% vs. 10.8%) and 
cesarean delivery (34% vs. 20%) for the last 
period. The researchers concluded that perinatal 
complications are preventable with good glycemic 
control and early induction of labour, but at a cost 
of a higher cesarean section rate.59 
 
B  A 2001 study of perinatal complications in 327 
women with GDM vs 295 non-diabetic women 
reported that induction of labour took place 
significantly more often in the group with GDM. 
The indications for induction were not registered 
but the frequency of pregnancy complications did 
not differ between the groups. Thus, the increased 
induction rate might have been due to the 
management scheme for GDM in the department 
where the study took place. The researchers did 
not find a significantly increased rate of cesarean 
section in women with GDM, despite the higher 
rates of induction and of macrosomia, which were 
found in the GDM group.60  
 

Bottom Line: Induction of labour for GDM 
appears to lower the risk of morbidity and 
possibly mortality in the fetus, often without 
increasing the rate of Cesarean sections. It also 
appears that women with GDM are more likely 
to have their labour induced than non-diabetic 
women. 

In a 2009 Cochrane Review to compare the 
effect of alternative treatment policies for 
GDM on both maternal and infant outcomes, 
women who received specific treatment were 
more likely to have their labour induced 
compared to women who received routine 
antenatal care only (two trials, 1068 women).58  
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Planned Cesarean Section  
 
Guidelines 
 
Fifth International Workshop-Conference on 
Gestational Diabetes Mellitus: 
-Delivery of a large-for-gestational-age fetus in the 
setting of GDM is associated with an increased 
risk of birth injury compared with the nondiabetic 
population. Strategies to reduce the risk of birth 
injury include a liberal policy toward cesarean 
delivery when fetal overgrowth is suspected. 
However, no controlled trials are available to 
support this approach. In planning the timing and 
route of delivery, consideration of fetal size using 
clinical and ultrasound estimation of fetal weight, 
despite inherent inaccuracies, is frequently used.  
-Using ultrasound estimated fetal weight or 
abdominal circumference to make decisions 
regarding timing and route of delivery may be 
associated with a lower rate of shoulder dystocia, 
but larger studies are needed to determine if this 
approach affects the rate of neonatal injury.8  
 
What does the literature say about cesarean 
section delivery in GDM? 
 

 
 

 
 
B  In a 2007 opinion paper, the authors suggest 
that for a woman whose pregnancy is complicated 
by diabetes and whose fetus is estimated to be at 
least 4500 g, a policy of primary cesarean section 
seems justified. A woman with diabetes whose 
fetus is estimated to be less than 4000 g should not 
be considered a candidate for cesarean delivery 
based solely on fetal size. Importantly, in women 
with diabetes and a history of shoulder dystocia, 
primary cesarean delivery should be seriously 
considered. In women with diabetes and an 
estimated fetal weight between 4000 and 4500 g, 
routine elective cesarean delivery remains an area 
of controversy. Prior delivery history, clinical 
assessments of the maternal pelvis, and labour 
progress should be considered before proceeding 
with a cesarean delivery in these women.50  
 
B  In a study of data from 329,988 births in New 
York City stratified by race/ethnicity, chronic and 
GDM were significant risks for a primary cesarean 
section and for preterm birth in all women.61  
 
B  In a 1997 study, 220 deliveries of diabetic 
pregnant women (186 GDM), occurring from 
1990-1994 were studied in comparison with 3615 
women who delivered during the year of 1994. 
The data indicate that in our diabetic population 
there is a high rate of cesarean sections and 
planned deliveries, as well as macrosomia, LGA 
and shoulder dystocia. Obstetric decision to allow 
the delivery to term or near term was not enough 
to bring the rate of macrosomia and LGA close to 
the normal, which can be a consequence of the 
diabetic control in pregnancy, in spite of intensive 
care intervention.62  
 
 
 

In a 2009 Cochrane Review to compare the 
effect of alternative treatment policies for 
GDM on both maternal and infant outcomes, 
Caesarean section rate was not significantly 
different when comparing any specific 
treatment with routine antenatal care (ANC) 
(including data from five trials with 1255 
participants). There was a significantly lower 
rate of caesarean sections in women receiving 
oral hypoglycaemics compared to insulin (two 
trials, 90 women).58 

A 2009 Cochrane Review on elective delivery 
in pregnant diabetic women found only one 
trial of labour induction for 200 women with 
diabetes treated with insulin (187 had 
gestational diabetes). The risk of caesarean 
section (elective or in labor) was not 
statistically different between groups. More 
women in the expectant management group 
had a previous cesarean section as compared to 
the induction group (20% and 11%, 
respectively). Elective caesarean section was 
performed in 8% of women in the induction 
group, and 7% in the expectant group.2  
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B  A 2002 review of literature on cesarean section 
versus vaginal delivery of macrosomic infants 
found the following conclusions: 
-Shoulder dystocia and brachial plexus injury risk 
increase with increasing birth weight in infants of 
diabetic mothers 
-Cesarean delivery essentially eliminates the risk 
of brachial plexus injury; 
-Use of a fetal weight threshold for recommending 
cesarean delivery, when fetal weight is determined 
by ultrasonography, can result in a decrease in the 
occurrence of shoulder dystocia in diabetic 
women; 
-The benefit of reducing the shoulder dystocia rate 
in diabetic women (and thereby reducing the rate 
of permanent brachial plexus injuries) must be 
weighed carefully against the maternal cost of 
increased cesarean deliveries with their associated 
short- and long-term morbidities; 
-Fetal overgrowth is best detected 
ultrasonographically by employing fetal weight 
formulas in common clinical use.18 
 
B  A 1992 review of the charts of 125 women 
with GDM who delivered beyond 40 weeks of 
gestation was compared to two control groups. 
Results indicated that by allowing the pregnancies 
of gestational diabetic patients class A1 and class 
A2 to proceed beyond 40 weeks of gestation, the 
incidence of perinatal mortality and morbidity rate 
did not increase. The cesarean section rate was 
low (10.76% in class A1 and 22.03% in class A2). 
The authors suggested that not only is elective 
intervention prior to 40 weeks of gestation to be 
avoided, but an attempt should be made to allow 
the gestational diabetics class A1 and class A2 to 
proceed to spontaneous labour.63 
 
B  A 2005 study of 143 women with GDM in the 
U.S. found that routine delivery at 38 weeks in an 
A-2 diabetic population was not associated with 
additional intrapartum morbidity or a greater need 
for cesarean delivery.64  
 
B  In a 2007 study in the US, analyzing the data 
from 3,218 women with GDM, women with 
suboptimal blood glucose control had a higher 
incidence of cesarean deliveries (and a number of 
other complications). Results suggest that careful 
monitoring of blood glucose levels and initiation 
of appropriate treatment are essential in the care of 
women with GDM.65  

 
 B  A 1991 US 5-year study was conducted, 
involving 210 patients with gestational diabetes 
mellitus who delivered offspring weighing greater 
than or equal to 3500gm. Only three primary 
cesarean sections were performed electively 
because of suspected macrosomia while 120 were 
delivered vaginally. The authors concluded that a 
policy to deliver by cesarean section all fetuses 
estimated to weigh greater than 4000 gm would 
considerably increase the number of cesarean 
sections with minimal fetal benefit.66 
 

Bottom Line: Despite a lack of conclusive 
evidence, it appears that cesarean section may be 
beneficial when fetal overgrowth is suspected. 
However any benefits must be carefully weighed 
against the maternal risks/costs associated with 
cesarean section deliveries  



KTA Evidence Summary: Intrapartum Management of Patients with Gestational Diabetes Mellitus (GDM)  
 

Page 16 of 19  May 2010 

Additional Information 

This summary was produced by: 
The Systematic Review Group of the Methods Centre; part of the Ottawa Hospital Research Institute. 
 
Conflict of Interest 
None declared 
 
Acknowledgements 
Funds supporting the production of this evidence summary were provided by the Public Health Agency of 
Canada (PHAC). 
 
The format of this report is based on that developed by the SUPPORT Collaboration Network www.support-
collaboration.org. 

Many thanks to Becky Skidmore, Information Specialist for designing and executing the search strategies for 
this project. 

This summary should be cited as 
Galipeau, J, Khangura S, Grimshaw J, Moher D. What is known about the options and approaches to 
intrapartum management of women with gestational diabetes mellitus (GDM)? Ottawa Hospital Research 
Institute; May 2010. 



KTA Evidence Summary: Intrapartum Management of Patients with Gestational Diabetes Mellitus (GDM)  
 

Page 17 of 19  May 2010 

References 
                                                 
1 Canadian Diabetes Association. Retrieved from http://www.diabetes.ca/about-diabetes/what/gestational/ on May 31, 

2010. 
2 Boulvain M, Stan C, Irion O. Elective delivery in diabetic pregnant women. Cochrane Database Syst Rev. 2001;(2) 
3 Cochrane Musculoskeletal Group. Retrieved from http://www.cochranemsk.org/local/files/Grading%20of%20Evidence.pdf on 

May 31, 2010. 
4 Rodbard HW, Blonde L, Braithwaite SS, Brett EM, Cobin RH, Handelsman Y, Hellman R, Jellinger PS, Jovanovic 

LG, Levy P, Mechanick JI, Zangeneh F; AACE Diabetes Mellitus Clinical Practice Guidelines Task Force. American 
Association of Clinical Endocrinologists medical guidelines for clinical practice for the management of diabetes 
mellitus. Endocr Pract. 2007 May-Jun;13 Suppl 1:1-68. 

5 National Collaborating Centre for Women's and Children's Health. Diabetes in pregnancy. Management of diabetes and 
its complications from pre-conception to the postnatal period. London (UK): National Institute for Health and Clinical 
Excellence (NICE); 2008 Mar. 21 p. (Clinical guideline; no. 63). 

6 British Columbia Reproductive Care Program. Obstetric Guideline 10A: Gestational Diabetes. Retrieved from: 
http://www.bcphp.ca/sites/bcrcp/files/Guidelines/Obstetrics/MasterGestationalDiabetesOctober.pdf on May 31, 2010. 

7 Society of Obstetricians and Gynecologists of Canada. Fetal Health Surveillance: Antepartum and Intrapartum 
Consensus Guideline. JOCG. 2007, 29(9) Supl 4: S1-S56.    

8 Metzger BE, Buchanan TA, Coustan DR, de Leiva A, Dunger DB, Hadden DR, Hod M, Kitzmiller JL, Kjos SL, Oats 
JN, Pettitt DJ, Sacks DA, Zoupas C. Summary and recommendations of the Fifth International Workshop-Conference 
on Gestational Diabetes Mellitus. Diabetes Care. 2007 Jul;30 Suppl 2:S251-60. Erratum in: Diabetes Care. 2007 
Dec;30(12):3154. 

9 Hoffman L, Nolan C, Wilson JD, Oats JJ, Simmons D. Gestational diabetes mellitus--management guidelines. The 
Australasian Diabetes in Pregnancy Society. Med J Aust. 1998 Jul 20;169(2):93-7. 

10 Diabetes in pregnancy. In: Mazze RS, Strock E, Simonson GD, Bergenstal RM. Prevention, detection and treatment of 
diabetes in adults. 4th ed. Minneapolis (MN): International Diabetes Center; 2007. p. Various. 

11 Haws RA, Yakoob MY, Soomro T, Menezes EV, Darmstadt GL, Bhutta ZA. Reducing stillbirths: screening and 
monitoring during pregnancy and labour. BMC Pregnancy Childbirth. 2009 May 7;9 Suppl 1:S5. 

12 Landon MB, Vickers S. Fetal surveillance in pregnancy complicated by diabetes mellitus: is it necessary? J Matern 
Fetal Neonatal Med. 2002 Dec;12(6):413-6. 

13 Loomis L, Lee J, Tweed E, Fashner J. What is appropriate fetal surveillance for women with diet-controlled 
gestational diabetes? J Fam Pract. 2006 Mar;55(3):238-40.  

14 Fuentes A, Chez RA. Role of fetal surveillance in diabetic pregnancies. J Matern Fetal Med. 1996 Mar-Apr;5(2):85-8. 
15 Rosenn BM. Antenatal fetal testing in pregnancies complicated by gestational diabetes mellitus. Semin Perinatol. 2002 

Jun;26(3):210-4. 
16 Nageotte MP. Antenatal testing: diabetes mellitus. Semin Perinatol. 2008 Aug;32(4):269-70. 
17 Miller DA, Rabello YA, Paul RH. The modified biophysical profile: antepartum testing in the 1990s. Am J Obstet 

Gynecol. 1996 Mar;174(3):812-7. 
18 Devoe LD, Jones CR. Nonstress test: evidence-based use in high-risk pregnancy. Clin Obstet Gynecol. 2002 

Dec;45(4):986-92. 
19 Bracero LA, Figueroa R, Byrne DW, Han HJ. Comparison of umbilical Doppler velocimetry, nonstress testing, and 

biophysical profile in pregnancies complicated by diabetes. J Ultrasound Med. 1996 Apr;15(4):301-8. 
20 Frøen JF. A kick from within--fetal movement counting and the cancelled progress in antenatal care. J Perinat Med. 

2004;32(1):13-24. 
21 Alfirevic Z, Stampalija T, Gyte GM. Fetal and umbilical Doppler ultrasound in high-risk pregnancies. Cochrane 

Database Syst Rev. 2010 Jan 20;(1). 
22 Leung WC, Lam H, Lee CP, Lao TT. Doppler study of the umbilical and fetal middle cerebral arteries in women with 

gestational diabetes mellitus. Ultrasound Obstet Gynecol. 2004 Oct; 24(5): 534-7. 
23 Pietryga M, Brazert J, Wender-Ozegowska E, Dubiel M, Gudmundsson S. Placental Doppler velocimetry in 

gestational diabetes mellitus. J Perinat Med. 2006;34(2):108-10. 
24 Ben-Ami M, Battino S, Geslevich Y, Shalev E. A random single Doppler study of the umbilical artery in the 

evaluation of pregnancies complicated by diabetes. Am J Perinatol. 1995 Nov;12(6): 437-8. 
25 Buchanan TA, Kjos SL, Montoro MN, Wu PY, Madrilejo NG, Gonzalez M, Nunez V, Pantoja PM, Xiang A. Use of 

fetal ultrasound to select metabolic therapy for pregnancies complicated by mild gestational diabetes. Diabetes Care. 
1994 Apr;17(4):275-83. 



KTA Evidence Summary: Intrapartum Management of Patients with Gestational Diabetes Mellitus (GDM)  
 

Page 18 of 19  May 2010 

                                                                                                                                                                   
26 Bonomo M, Cetin I, Pisoni MP, Faden D, Mion E, Taricco E, Nobile de Santis M, Radaelli T, Motta G, Costa M, 

Solerte L, Morabito A. Flexible treatment of gestational diabetes modulated on ultrasound evaluation of intrauterine 
growth: a controlled randomized clinical trial. Diabetes Metab. 2004 Jun;30(3):237-44. 

27 Pietryga M, Brazert J, Wender-Ozegowska E, Dubiel M, Gudmundsson S. Placental  
Doppler velocimetry in gestational diabetes mellitus. J Perinat Med. 2006;34(2):108-10. 

28 Rossi G, Somigliana E, Moschetta M, Bottani B, Barbieri M, Vignali M. Adequate timing of fetal ultrasound to guide 
metabolic therapy in mild gestational diabetes mellitus. Results from a randomized study. Acta Obstet Gynecol Scand. 

 2000 Aug;79(8):649-54. 
29 Lalor JG, Fawole B, Alfirevic Z, Devane D. Biophysical profile for fetal assessment in high risk pregnancies. 

Cochrane Database Syst Rev. 2008 Jan 23;(1). 
30 Nageotte MP. Antenatal testing: diabetes mellitus. Semin Perinatol. 2008 Aug;32(4):269-70. 
31 Johnson JM, Lange IR, Harman CR, Torchia MG, Manning FA. Biophysical profile scoring in the management of the 

diabetic pregnancy. Obstet Gynecol. 1988 Dec;72(6):841-6. 
32 Sood AK. Vibroacoustic stimulation and modified fetal biophysical profile in high risk pregnancy. J Obstet Gynecol 

India Vol. 57, No.1: January/February 2007, 37-41.  
33 Salamalekis E, Vitoratos N, Loghis C, Mortakis A, Zourlas PA. The predictive value of a nonstress test taken 24 h 

before delivery in high-risk pregnancies. Int J Gynaecol Obstet. 1994 May;45(2):105-7. 
34 Kjos SL, Leung A, Henry OA, Victor MR, Paul RH, Medearis AL. Antepartum surveillance in diabetic pregnancies: 

predictors of fetal distress in labor. Am J Obstet Gynecol. 1995 Nov; 173(5):1532-9. 
35 Landon MB, Gabbe SG. Antepartum fetal surveillance in gestational diabetes mellitus. Diabetes. 1985 Jun;34 Suppl 

2:50-4. 
36 Bracero LA, Morgan S, Byrne DW. Comparison of visual and computerized interpretation of nonstress test results in a 

randomized controlled trial. Am J Obstet Gynecol. 1999 Nov;181(5 Pt 1):1254-8. 
37 Olofsson P, Sjöberg NO, Solum T. Fetal surveillance in diabetic pregnancy. I. Predictive value of the nonstress test. 

Acta Obstet Gynecol Scand. 1986;65(3):241-6. 
38 Manning FA, Lange IR, Morrison I, Harman CR. Fetal biophysical profile score and the nonstress test: a comparative 

trial. Obstet Gynecol. 1984 Sep;64(3):326-31. 
39 Rosenberg VA, Eglinton GS, Rauch ER, Skupski DW. Intrapartum maternal glycemic control in women with insulin 

requiring diabetes: a randomized clinical trial of rotating fluids versus insulin drip. Am J Obstet Gynecol. 2006 Oct; 
195(4): 1095-9. 

40 Flores-Le Roux JA, Chillaron JJ, Goday A, Puig De Dou J, Paya A, Lopez-Vilchez MA, Cano JF. Peripartum 
metabolic control in gestational diabetes. Am J Obstet Gynecol. 2010 Jun;202(6):568.e1-568.e6. 

41 Hawkins JS, Casey BM. Labor and delivery management for women with diabetes. Obstet Gynecol Clin North Am. 
2007 Jun;34(2):323-34 

42 Grover J, Beall MH, Ross MG. Intrapartum screen for diabetes in patients without prenatal care: use of labor 
admission serum glucose. J Matern Fetal Med. 2000 Jul-Aug;9(4):216-8. 

43Barrett HL, Morris J, McElduff A. Watchful waiting: a management protocol for maternal glycaemia in the peripartum 
period. Aust N Z J Obstet Gynaecol. 2009 Apr;49(2):162-7. 

44Balsells M, Corcoy R, Adelantado JM, García-Patterson A, Altirriba O, de Leiva A. Gestational diabetes mellitus: 
metabolic control during labour. Diabetes Nutr  Metab. 2000 Oct;13(5):257-62. 

45 American College of Obstetricians and Gynecologists (ACOG). Induction of labor. Washington (DC): American 
College of Obstetricians and Gynecologists (ACOG); 2009 Aug. 12 p. (ACOG practice bulletin; no. 107). 

46 Nicholson JM, Kellar LC, Kellar GM. The impact of the interaction between increasing gestational age and obstetrical 
risk on birth outcomes: evidence of a varying optimal time of delivery. J Perinatol. 2006 Jul;26(7):392-402. 

47 Kjos SL, Henry OA, Montoro M, Buchanan TA, Mestman JH. Insulin-requiring diabetes in pregnancy: a randomized 
trial of active induction of labor and expectant management. Am J Obstet Gynecol. 1993 Sep;169(3):611-5. 

48 Lurie S, Matzkel A, Weissman A, Gotlibe Z, Friedman A. Outcome of pregnancy in class A1 and A2 gestational 
diabetic patients delivered beyond 40 weeks' gestation. Am J Perinatol. 1992 Sep-Nov;9(5-6):484-8. 

49 Nicholson WK, Wilson LM, Witkop CT, Baptiste-Roberts K, Bennett WL, Bolen S, Barone BB, Golden SH, Gary 
TL, Neale DM, Bass EB. Therapeutic management, delivery, and postpartum risk assessment and screening in 
gestational diabetes. Evid Rep Technol Assess (Full Rep). 2008 Mar;(162):1-96. 

50 Witkop CT, Neale D, Wilson LM, Bass EB, Nicholson WK. Active compared with expectant delivery management in 
women with gestational diabetes: a systematic review. Obstet Gynecol. 2009 Jan;113(1):206-17. 

51 Hawkins JS, Casey BM. Labor and delivery management for women with diabetes. Obstet Gynecol Clin North Am.  
2007 Jun;34(2):323-34. 



KTA Evidence Summary: Intrapartum Management of Patients with Gestational Diabetes Mellitus (GDM)  
 

Page 19 of 19  May 2010 

                                                                                                                                                                   
52 Hod M, Bar J, Peled Y, Fried S, Katz I, Itzhak M, Ashkenazi S, Schindel B, Ben-Rafael Z. Antepartum management 

protocol. Timing and mode of delivery in gestational diabetes. Diabetes Care. 1998 Aug;21 Suppl 2:B113-7. 
53 Conway DL, Langer O. Elective delivery of infants with macrosomia in diabetic women: Reduced shoulder 

dystocia versus increased cesarean deliveries. American Journal of Obstetrics & Gynecology - May 1998. 
Vol. 178, Issue 5, Pages 922-925. 

54 Lurie S, Insler V, Hagay ZJ. Induction of labor at 38 to 39 weeks of gestation reduces the incidence of shoulder 
dystocia in gestational diabetic patients class A2. Am J Perinatol. 1996 Jul;13(5):293-6. 

55 Sacks DA, Sacks A. Induction of labor versus conservative management of pregnant diabetic women. J Matern Fetal 
Neonatal Med. 2002 Dec;12(6):438-41. 

56 Karmon A, Levy A, Holcberg G, Wiznitzer A, Mazor M, Sheiner E. Decreased perinatal mortality among women 
with diet-controlled gestational diabetes mellitus. Int J Gynaecol Obstet. 2009 Mar; 104(3):199-202. 

57 Incerpi MH, Fassett MJ, Kjos SL, Tran SH, Wing DA. Vaginally administered misoprostol for outpatient cervical 
ripening in pregnancies complicated by diabetes mellitus. Am J Obstet Gynecol. 2001 Oct;185(4):916-9.  

58 Alwan N, Tuffnell DJ, West J. Treatments for gestational diabetes. Cochrane Database Syst Rev. 2009 Jul 8;(3). 
59 Peled Y, Perri T; Chen R; Pardo J; Bar J; Hod M. Gestational diabetes mellitus--implications of different treatment 

protocols. Journal of pediatric endocrinology & metabolism: JPEM 2004;17(6):847-52. 
60 Svare JA, Hansen BB, Mølsted-Pedersen L. Perinatal complications in women with gestational diabetes mellitus. Acta 

Obstet Gynecol Scand. 2001 Oct;80(10):899-904. 
61 Rosenberg TJ, Garbers S, Lipkind H, Chiasson MA. Maternal obesity and diabetes as risk factors for adverse 

pregnancy outcomes: differences among 4 racial/ethnic groups. Am J Public Health. 2005 Sep;95(9):1545-51. 
62 Jardim O, Sobral E, Branco EC, Marta E, Carvalheiro M, Fagulha I. Delivery in diabetic pregnancy. Ann Ist Super 

Sanita. 1997;33(3):329-32.  
63 Lurie S, Matzkel A, Weissman A, Gotlibe Z, Friedman A. Outcome of pregnancy in class A1 and A2 gestational 

diabetic patients delivered beyond 40 weeks' gestation. Am J Perinatol. 1992 Sep-Nov;9(5-6):484-8. 
64 Rayburn WF, Sokkary N, Clokey DE, Moore LE, Curet LB. Consequences of routine delivery at 38 weeks for A-2 

gestational diabetes. J Matern Fetal Neonatal Med. 2005 Nov;18(5):333-7. 
65 González-Quintero VH, Istwan NB, Rhea DJ, Rodriguez LI, Cotter A, Carter J, Mueller A, Stanziano GJ. The impact 

of glycemic control on neonatal outcome in singleton pregnancies complicated by gestational diabetes. Diabetes Care. 
2007 Mar;30(3):467-70. 

66 Keller JD, Lopez-Zeno JA, Dooley SL, Socol ML. Shoulder dystocia and birth trauma in gestational diabetes: a five-
year experience. Am J Obstet Gynecol. 1991; 165(4 Pt 1): 928–30 


