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Healthy lifestyle interventions for those
with gestational diabetes

Review question

What are the most effective and cost-effective healthy lifestyle interventions for women with
gestational diabetes?

Introduction

During pregnancy, people without pre-existing diabetes can develop gestational diabetes
usually because they become less responsive to insulin which controls blood glucose levels.
If not managed, gestational diabetes can cause problems such as the baby being large for
gestational age, pre-eclampsia and stillbirth. Healthy lifestyle interventions are the first line
treatment for gestational diabetes. The aim of this review is to determine what are the most
effective and cost-effective healthy lifestyle interventions for those with gestational diabetes.

Summary of the protocol

See Table 1 for a summary of the Population, Intervention, Comparison and Outcome
(PICO) characteristics of this review.

6
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Table 1: Summary of the protocol (PICO table)

Pregnant women with gestational diabetes during a single or multiple
pregnancy

The following interventions will be considered:

o diet based interventions (low-/moderate-/high-glycaemic index (Gl)
diets, low-/high-carbohydrate diet, energy restricted/no energy restricted
diet, high/low unsaturated fat diet, probiotics/no probiotics diet, high-
fibre/standard-fibre diet, soy protein/no soy protein diet, 'Dietary
Approaches to Stop Hypertension (DASH)' diet rich in fruits, vegetables,
whole grains and low-fat dairy products and ethnic-specific diet

¢ physical activity-based interventions

e management of sedentary behaviour-based interventions (for example,
reduce the time sitting)

e behaviour-based interventions (counselling, education, coaching, any
digital intervention)

e monitoring-based interventions (for example, regular weighing, including
self-weighing, apps/digital interventions)

e multi-component interventions (a combination of the interventions listed
above).

Standard care as defined by the study

Interventions compared with:

e each other

e a combination of interventions.

Critical

Maternal outcomes:

¢ glycaemic (glucose) control

¢ gestational weight change

e mode of delivery: vaginal birth/induction of labour/caesarean birth

¢ hypertensive disorders of pregnancy (pre-eclampsia and gestational
hypertension)

¢ need for pharmacological intervention.
Fetal/neonatal outcomes:

e large for gestational age (LGA) >90th centile
¢ neonatal hypoglycaemia

¢ neonatal mortality and morbidity (include it as a composite outcome if
reported).

For further details see the review protocol in appendix A.

Methods and process

This evidence review was developed using the methods and process described in
Developing NICE guidelines: the manual. Methods specific to this review question are
described in the review protocol in appendix A and the methods document (supplementary
document 1).

Declarations of interest were recorded according to NICE’s conflicts of interest policy.

Effectiveness evidence

Included studies

This review included 2 Cochrane systematic reviews (Brown 2017, Han 2017) and 29 studies
from 28 randomised controlled trials (RCT) (27 RCTs: Avery 1997, Bo 2014, Borgen 2019,

7
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)


https://www.nice.org.uk/process/pmg20/chapter/introduction
https://www.nice.org.uk/about/who-we-are/policies-and-procedures

FINAL
Healthy lifestyle interventions for those with gestational diabetes

Brankston 2004, Carolan-Olah 2019, Christie 2022, Cypryk 2007, Downs 2017, Durnwald
2016, Ferrara 2011, Garner 1997, Grant 2011, Halse 2014, Jovanovic-Peterson 1989,
Lauszus 2001, Louie 2011, Magee 1990, Mendelson 2008, Mijatovic 2020, Moreno-Castilla
2013, Moses 2009, Rae 2000, Reece 1995, Sklempe Kokic 2018, Trout 2016, Valentini
2012, Yew 2021; 1 cluster RCT: Hedderson 2018; 1 secondary paper Halse 2015 to Halse
2014).

The included studies are summarised in Table 2.

The included Cochrane reviews focused on diet based (Han 2017) or physical activity based
(Brown 2017) interventions. Eligible studies meeting our protocol criteria from the Cochrane
reviews were included. Additional studies covering interventions specified in our protocol
which were not considered in the Cochrane reviews were included. Of the 29 studies, 16
RCTs were sourced from the two Cochrane systematic reviews; this included 12 of the 19
studies from Han 2017 (Bo 2014, Cypryk 2007, Garner 1997, Grant 2011, Lauszus 2001,
Louie 2011, Magee 1990, Moreno-Castilla 2013, Moses 2009, Rae 2000, Reece 1995,
Valentini 2012) and 5 of the 11 studies from Brown 2017 (Avery 1997, Bo 2014, Brankston
2004, Halse 2014, Jovanovic-Peterson 1989). Studies that were not eligible for inclusion
based on our protocol were primarily due to not being from high income countries (see
excluded studies table in Appendix J for more details). One RCT (Bo 2014) was included in
both Cochrane reviews (Han 2017, Brown 2017) interventions as there were four arms
(physical activity, mixed interventions, physical activity+mixed interventions and standard
care) with different comparison focus in each Cochrane review.

In addition, 12 studies which were either published after the date ranges of the Cochrane
reviews or included different interventions to the Cochrane reviews were included in the
review. There were no additional eligible studies found in the same date range or prior to
inclusions dates covering the same interventions as the Cochrane systematic reviews.

According to the protocol we included studies from high income countries, and they were
conducted in Australia, Canada, Croatia, Denmark, Italy, Norway, Poland, Singapore, Spain
and USA.

See the literature search strategy in appendix B and study selection flow chart in appendix C.

Population

The study population included pregnant women with a diagnosis of gestational diabetes
mellitus. Studies did not report information on prior bariatric surgery status.

Only one study (Rae 2000) included women during multiple pregnancy in their population,
with inclusion of 7 sets of twins.

Gestational diabetes diagnostic criteria differed between studies and included:

e The Australasian Diabetes in Pregnancy (ADIPS) criteria (Halse 2014, Moses 2009,

Rae 2000) or a modified version (Louie 2011);

American Diabetes Association (ADA) 2000 criteria (Ferrara 2011);

Canadian Diabetes Association guidelines (Brankston 2004, Grant 2011);

Carpenter and Coustan criteria (Hedderson 2018, Magee 1990, Trout 2016);

Hatem et al 1998 criteria (Garner 1997);

International Association of the Diabetes and Pregnancy Study Groups (IADPSG)

criteria (Christie 2022, Sklempe 2018);

Metzger et al 1998 criteria (Valentini 2012);

¢ National Diabetes and Pregnancy clinical 2006 guidelines (Moreno-Castilla 2013);

e O'Sullivan and Mahan criteria (1964) and Metzger 1991 national consensus
screening guidelines (Avery 1997);

8
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e World Health Organisation (WHO) criteria (Cypryk 2007, Yew 2021 with the latter
study using 2013 criteria).

Two studies used two different criteria: Mijatovic 2020 used ADIPS 1998 or IADPSG criteria
depending on hospital, and Durnwald 2016 used Carpenter and Coustan criteria and another
method which was not stated. Seven studies did not report the criteria used (Bo 2014,
Borgen 2019, Downs 2017, Jovanovic-Peterson 1989, Lauszus 2001, Mendelson 2008,
Reece 1995).

Timing of diagnosis of gestational diabetes, where reported, typically occurred during 24-28
gestational weeks, although in some studies this started earlier or spanned a wider time-
period (Yew 2021: 12-30 gestational weeks; Downs 2017: 16 gestational weeks, Louie 2011:
20-32 gestational weeks and earlier if high risk; Trout 2016: 24-32 gestational weeks).

Interventions/comparators

Evidence was identified for diet based, physical activity based, behaviour based and
monitoring based interventions (the latter as part of multicomponent interventions). No
evidence was identified for sedentary based interventions or monitoring based interventions
alone, such as self-weighing. Evidence was not found for the following types of diets
specified in the protocol: ‘Dietary Approaches to Stop Hypertension’ (DASH diet), probiotics
and soy protein/no soy protein diet.

Diet based interventions were sourced from the Han 2017 Cochrane systematic review and
an additional 2 studies outside of the publication date range with diet as an intervention focus
were also identified.

Physical activity-based interventions were sourced from the Brown 2017 Cochrane
systematic review and an additional 3 studies outside of the publication date range with
physical activity as an intervention focus were also identified. The 5 RCTs sourced from the
Brown 2017 Cochrane systematic review compared physical activity to standard care or
control (Avery 1997, Bo 2014, Brankston 2004, Halse 2014, Jovanovic-Peterson 1989).
Where diet was the same for both physical activity intervention and control, the intervention
was classified as physical activity. Outside of Brown 2017, two studies comparing physical
activity intervention to standard care/control (Christie 2022, Sklempe Kokic 2018) and
another study (Downs 2017) with three arms of face-to-face physical activity, home based
physical activity and standard care/control were included.

Seven RCTs focused on behaviour-based interventions with or without monitoring based
interventions and with a standard care comparator (Borgen 2019, Carolan-Olah 2019,
Durnwald 2016, Ferrara 2011, Hedderson 2018, Mendelson 2008, Yew 2021). Behavioural
interventions involved counselling, education and apps to support behaviour change.

Outcomes
There was evidence available for all listed outcomes in the protocol.

Glycaemic control outcomes were able to be reported for 18 studies (Bo 2014, Brankston
2004, Christie 2022, Cypryk 2007 Downs 2017, Garner 1997, Halse 2014, Jovanovic-
Peterson 1989, Lauszus 2001, Louie 2011, Magee 1990, Mendelson 2008, Mijatovic 2020,
Rae 2000, Reece 1995, Sklempe Kokic 2018, Trout 2016; Yew 2021). Other studies either
not report these outcomes, only reported postpartum values or were not useful or relevant
(for example, average rates of daily blood glucose levels or glycaemic index outcomes).

For glycaemic control outcomes, fasting blood glucose was prioritised. Where this was not
reported in a study, other measurements were reported. Where multiple measurements of
glycaemic control were reported in studies, only one measurement was included in the
analysis. Where glycaemia at different intervals of gestation was reported, the last follow-up
in gestation was used in the review.
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Need for pharmacological treatment was considered as a surrogate outcome for glycaemic
control and where available this outcome was reported in the evidence review. Where data
was presented for women that had been on pharmacological treatment since baseline and
those that initiated this during the intervention, the latter was reported. Pharmacological
treatment included insulin, metformin or glyburide with insulin being commonly reported.

Eighteen studies reported the outcome of gestational weight change, either as absolute
difference (Avery 1997, Bo 2014, Brankston 2004, Durnwald 2016, Garner 1997, Halse
2014, Lauszus 2001, Mitjatovic 2020, Moreno-Castilla 2013, Rae 2000, Reece 1995, Trout
2016, Yew 2021) or as dichotomous outcome by met or achieved Institute of Medicine (IOM)
recommendations (Hedderson 2018, Louie 2011, Mijatovic 2020).

There was variation amongst studies in the start time of weight measurement whether
measured at study baseline reflecting weight change during the intervention period
(Durnwald 2016, Halse 2014, Moreno-Castilla 2013, Trout 2016) or using pre-pregnancy
weight reflecting weight change during the entire pregnancy (Brankston 2004, Mitjatovic
2020, Rae 2000, Valentini 2012), from 12 gestational weeks earlier (Yew 2021) or were
unclear in time length (Louie 2011, Reece 1995). Other studies reported final weight (Avery
1997, Bo 2014, Garner 1997, Lauszus 2001).

For caesarean birth outcome, elective and emergency were not always distinguished and
therefore were analysed together unless only one of these outcomes was provided.

Some studies reported macrosomia rather than large for gestational age as an outcome.
Studies reporting macrosomia as an outcome instead of large for gestational age were
downgraded for indirectness.

Definition of neonatal mortality and morbidity outcomes varied between studies. Where
studies reported composite of neonatal morbidity without mortality outcomes, this was
separated into a neonatal morbidity composite outcome. Where studies only reported
neonatal mortality, this was reported separately as an outcome.

Follow-up and analysis

Where reported, mean gestational age in weeks at intervention ranged from 28.8 to 31.8
while gestational age at screening ranged from 26.0 to 30.5 weeks.

When studies reported multiple follow-ups, the last follow-up in gestation was reported.
Some reported exact gestational weeks of age whereas for some it was not clear. For mode
of birth and large for gestational age outcomes, unless specified otherwise, follow-up time
was labelled as at birth. For pre-eclampsia or gestational hypertension follow-up time was
labelled as diagnosed before birth if the study did not specify gestational weeks. Where
women were provided a postpartum questionnaire collecting outcomes were labelled as
follow-up after birth.

Strata

All studies but one were conducted in women with single pregnancies. The only study
including both single and multiple pregnancies (Rae 2000) did not report outcomes
separately for multiple pregnancies. Therefore, data was stratified by single pregnancies
only.

Subgroup analyses

Subgroup analyses as per protocol was agreed to be conducted when there was
heterogeneity. The following subgroups were identified in the protocol: deprived
socioeconomic group; women with disabilities, including learning disabilities and other
physical and mental health conditions; lesbian, gay, bisexual, transgender and queer
(LGBTQ+) people; ethnicity and White/ White British and women who had bariatric surgery.
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There was insufficient information on the above subgroups in the papers. Hence subgroup
analysis could not be conducted when there was heterogeneity. Random effects analysis
was used in such instances.

Excluded studies

Studies not included in this review are listed, and reasons for their exclusion are provided in

appendix K.

Summary of included studies

Summaries of the studies that were included in this review are presented in Table 2.

Table 2: Summary of included studies.

Study
Avery 1997

Randomised
controlled
trial (RCT)

USA

Population
N=29

Mean age in
years (SD)
Intervention:
32.2 (4.9)
Comparator:
30.4 (5.1)

Mean
gestational
age in weeks
[at screening]
(SD)

NR

Mean
gestational
age in weeks
[at
intervention]
(SD)

NR

Mean BMI in
kg/m? [at
baseline]
(SD)
Intervention:
32.2 (5.9)
Control: 30.0
(5.1)

Intervention
Physical activity:

Involved physical
activity for 30
minutes 3-4 times a
week until the end of
pregnancy. Physical
activity involved 5-
minutes of warm up
and cool down, 20
minutes cycle with
ergometer or walking
at 70% of estimated
maximal heart rate.
An investigator was
present for 2 of the
sessions and
included maternal
and fetal

monitoring. Unsuper
vised exercise was
undertaken 1-2
times a week and
were taught to check
and record their
heart rate.

11

Comparison

Standard
care/control:

Stayed on
dietary
therapy and
did not
change usual
physical
activity.
Investigator
weekly call to
check on
progress and
women were
asked to note
the date, type
and amount of
exercise
undertaken in
their blood
sugar record
book.

Outcomes

¢ gestational
weight
change (kg)

e mode of
birth:
caesarean

¢ gestational
hypertensio
n

¢ need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

e neonatal
hypoglycae
mia

Comments

Sourced from
Brown 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up or
gestational age
at diagnosis: At
birth for mode of
birth and large
for gestational
age; diagnosed
before birth for
gestational
hypertension;
until after birth
for neonatal
hypoglycaemia;
otherwise not
reported for
other outcomes.

All women had
been educated
in home blood
glucose
monitoring and
dietary
counselling prior
to entering the
study. Fasting
and 2-hour
postprandial
blood glucose
was monitored
three days per
week by all
women and

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Study

Bo 2014

Randomised
controlled
trial (RCT)

Italy

Population

N=200

Mean age in
years (SD)
PA: 35.9
(4.8)
PA+mixed:
35.5 (4.4)
Mixed: 35.1
(4.4)
Control
(diet): 33.9
(5.3)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Intervention

Physical activity:
Advised to briskly
walk at least 20
minutes/day (140
min/week; Borg's
scale target rating
12-14) and
individually-
prescribed diet
recommendations™.

Physical activity and
mixed:

Advised to walk
briskly at least 20
min/day every day
(140 min/week;
Borg's scale target
rating 12—14) plus
individually
oral/written
recommendations
for helping with
healthy dietary
choices (that is,
lowering
carbohydrate intake,
strategies for out-of-
home eating, healthy
cooking and food
shopping and related
behavioural
suggestions) and
debunking false
myths about diet in

12

Comparison

Control (diet):
Individually-
prescribed
diet
recommendati
ons*

*All women
were given an
individually-
prescribed
diet
(carbohydrate
s 48% to 50%,
proteins 18%
to 20%, fats
30% to 35%,
fibre 20 g to
25 g/day, no
alcohol).

Outcomes

e glycaemic
control: end
of
intervention
fasting
blood
glucose
concentratio
n

e gestational
weight
change (kg)

e mode of
birth:
caesarean

e need for
pharmacolo
gical
therapy

e large for
gestational
age > 90
centile

e neonatal
morbidity

Comments
read on a
reflectance
meter at the
next clinic
appointment.
Daily home
blood glucose
results were
recorded in log
books.

Glycaemic
outcomes could
not be reported
as the study
reports average
rates of change
in daily blood
glucose levels,
or baseline
values.

LGA defined in
text as >4000g.

Sourced from
Brown 2017 and
Han 2017
Cochrane
systematic
reviews.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
details) for
glycaemic
control, at
gestational age
of 38 weeks or
before delivery
(if pre-term) for
gestational
weight change
and need for
pharmacological
therapy, at birth
for mode of birth
and large for
gestational age;
otherwise
unclear for other
outcomes.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study

Borgen 2019

Randomised
controlled
trial (RCT)

Norway

Population
PA: 27.3
(4.1)
PA+mixed:
27.0 (3.9)
Mixed: 26.9
(4.6)
Control
(diet): 26.8
(4.1)

N=238

Age in years

(n, %)

Intervention:

e <29: 30
(26.1)

e 30-37: 66
(57.4)

e >38: 19
(16.5)

Comparator:

e <29: 27
(22.0)

e 30-37: 62
(50.4)

e 238:34
(27.6)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational

Intervention
pregnancy. In
addition to
individually-
prescribed diet
recommendations*

Mixed:

Individually
oral/written
recommendations
for helping with
healthy dietary
choices (that is,
lowering
carbohydrate intake,
strategies for out-of-
home eating, healthy
cooking and food
shopping and related
behavioural
suggestions) and
debunking false
myths about diet in
pregnancy. In
addition to
individually-
prescribed diet
recommendations®.

Mixed intervention:
Pregnant+ app and
usual care.
Pregnant+ app
downloaded by
women to their
smartphone in
hospital or at home.
The app aimed to
support gestational
diabetes
management by
adapting a healthy
diet, being physically
active and providing
blood glucose level
feedback. The app
contained four icons:

¢ ‘Blood glucose’:
real-time glucose
values from a
glucometer
displayed in graph
or table with
simple visual
indication of
normal or high
levels. Blood
glucose values
were recorded
manually or

13

Comparison

Standard

care:

e Usual care
provided by
midwives or
diabetes
nurses
within
consultation
s every 2
weeks.

¢ Information
was
provided on
healthy diet
(reducing
sugar-rich
products,
greater
consumptio
n of whole
grains and
vegetables

and frequent
small meals)

and

encouragem

ent of
regular
physical
activity

Outcomes

e mode of
birth:
vaginal birth

e mode of
birth:
induction of
labour

e mode of
birth:
caesarean

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

Comments

Strata in
analysis: single
pregnancy.

Follow-up: At
birth for mode of
birth and large
for gestational
age outcomes,
otherwise
unclear.

76.5% in the
intervention arm
and 76.4% in
the comparator
arm were at 25-
32 gestational
weeks at
diagnosis.

71.5% of
women in the
intervention and
81.3% of
women in
comparator arm
were within BMI
range 17-30

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study Population
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

Intervention
automatically
uploaded via the
Bluetooth. Women
had the option to o
print blood glucose
values to assist
discussion with
their health
professionals.

¢ ‘Physical activity’:
Displayed
advantages of
performing
physical activities
with written
examples and
accompanying o
images of how to
perform different
activities such as
swimming,
stretching and
strength training
during pregnancy.
Women could also
record personal
goals.

¢ ‘Food and
beverages’:
Culturally adapted
information
provided about
healthy diet and
recommendations
for healthy drinks.
Culturally tailored
food items were
illustrated based
on language
selection and a link
to Norwegian
Diabetes
Foundation
provided which
includes recipes
and further
information.

¢ ‘Diabetes
information’:
General
information about
gestational
diabetes. Specific
information
provided about
each woman's
follow-up in
pregnancy and
postpartum.

14

Comparison

according to
pregnancy
stage.
Women
taught how
to measure
and record
blood
glucose
levels either
on a sheet
of paper or
in a diary to
be shown at
consultation
s.

If a woman
in this arm
independent
ly
downloaded
the app,
access was
restricted to
a link to the
Norwegian
Directorate
of Health
with generic
gestational
diabetes
information
and a link to
the
Norwegian
Federation
of Diabetes.

Outcomes

Comments
kg/m? at
baseline.

All women
received
glucometers and
lancets from the
study
coordinators.

Glycaemic
outcomes could
not be reported
as the study
only provided
these at 3
months
postpartum.

LGA reported as
>4000g.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study

Brankston
2004

Randomised
controlled
trial (RCT)

Canada

Brown 2017

Systematic
review of
randomised
controlled
trials (RCTs)

From 5 RCTs
in this
review:
Australia,

Population

N=32

Mean age in
years (SD)
Intervention:
31.3 (5.0)
Comparator:
30.5 (4.4)

Mean
gestational
age in weeks
[at screening]
(SD)
Intervention:
29.6 (2.1)

Comparator:
29.0 (2.0)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
(SD)
Intervention:
28.0 (5.7)
Comparator:
25.9 (3.4)

N RCTs
relevant to
this
review=5/11;
ranging
from total
sample size
N=19
(Jovanovic-
Peterson
1989) to
N=194 (Bo
2014)

Intervention

The app also
provided information
about advantages of
breastfeeding and a
frequently asked
question section as
well as a small
glossary.

Physical activity:
Progressive physical
conditioning
program. Three
introductory
sessions with
supervision from an
experienced
instructor with
weekly contact to
ensure safety and
adherence. Women
were instructed to
perform resistance
training circuit-type
exercises 3 times
per week. The level
of physical activity to
reach was advised
to be “somewhat
hard”. Women were
educated on heart
rate self-monitoring
in order to avoid
exceeding 140
beats/min during
exercise and
recorded each
physical activity
session in a log
book. The
intervention was in
addition to standard
diabetic diet*.

Any type of physical
activity program (+/-
standard care).
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Comparison

Standard
care/control:
Standard
diabetic diet*
and were
asked not to
start a
structured
physical
activity
program
during
pregnancy

*Standard
diabetic diet:
40%
carbohydrate,
20% protein,
40% fat,
calculated at
24 to 30
kcal/kg per
day on the
basis of the

woman’s ideal

pre-pregnant
body weight.

Compared
with 1)
standard care
or 2) another
intervention.

Outcomes

¢ glycaemic
control: end
of
intervention
fasting
blood
glucose
concentratio
n

e gestational
weight
change

¢ need for
pharmacolo
gical
intervention

e extensive,
included all
of the
maternal
and
neonatal/inf
ant
outcomes
relevant for
this review

Comments

Sourced from
Brown 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
details) for
glycaemic
control, unclear
for gestational
weight change,
otherwise not
reported.

Both groups
performed daily
fasting and 1- or
2-hour
postprandial
measurements
home glucose
monitoring with
portable
glucometers that
had memory
capabilities.

5 RCTs were
included from
this review
(Avery 1997, Bo
2014, Brankston
2004, Halse
2014 (Halse
2015),
Jovanovic-
Peterson 1989).

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Canada,
Italy, USA

Carolan-Olah
2019

Randomised
controlled
trial (RCT)

Australia

Christie 2022

Randomised
controlled
trial (RCT)

Australia

Population

N=116

Mean age in
years (SD)
Not reported,
but total
mean age
(range) 31.7
(19-43) years

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=32

Mean age in
years (SD)
Intervention:
35 (4)
Comparator:
34 (4)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at

Intervention Comparison
Mixed intervention: Standard
Web-based care:
educational Single clinic-
intervention with four based
modules relating to educational

gestational diabetes
and four information
resources. The four
modules covered
healthy food
choices, healthy
habits/ lifestyle,
emotions, family and
food, and testing
blood glucose levels
and the four
information
resources were
based on nutrition
recommendations
and provided
information on what
is gestational
diabetes, healthy
diet and exercise,
what to do if still
hungry and healthy
purchases. After
each section, a quiz
was displayed.

Physical activity:
Three 10-minute
rounds of continuous
walking, within 60
minutes of breakfast,
lunch, and dinner.

16

class as part
of usual care
which was
held for 1.5
hours by a
hospital
dietician and
diabetes
educators at
the beginning
of a
gestational
diabetes
diagnosis. 5-8
women would
usually attend
a class
covering
blood glucose
monitoring
instructions,
healthy diet
information,

which foods to

avoid/limit as
well as
physical
activity and
healthy
lifestyle.

Standard
care:

30 minutes of
moderate
intensity daily
continuous
physical
activity,
undertaken at
any time as
per physical
activity
guidelines
provided in

standard care.

Outcomes

e large for
gestational
age > 90
centile

e glycaemic
control:
during
intervention
fasting
blood
glucose

Comments

Strata in
analysis: single
pregnancy.

Follow-up: At
birth.

The study
reported all
other potentially
relevant
outcomes at
postpartum.

LGA reported as
>4000g.

Strata in
analysis: single
pregnancy.

Follow-up: at
time of finishing
3 day
intervention.

All women:

o Walking
encouraged
as main form
of exercise
with examples
provided of
how to
integrate into
daily routine.

e Underwent 3
days of

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study Population Intervention
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Cypryk 2007 N=30 Low-carbohydrate

diet:
Randomised Mean age in  Daily total energy
controlled years (SD) divided as
trial (RCT) Not reported, carbohydrate: 45%,
but total protein: 25%, fat:
mean (SD) 30% (based on daily

17

Comparison

High-
carbohydrate
diet:

Daily total
energy
divided as
carbohydrate:

Outcomes

¢ glycaemic
control: end
of
intervention
fasting
blood

Comments
baseline
standard care,
followed by 3
days of their
allocation.

e Baseline
standard care
involved a
group
education
session at
local health
district
diabetes
service. This
involved
guideline
based nutrition
education
(NHMRC
2013) focusing
on
carbohydrates
and with low
Gl index
carbohydrates
(around two
exchanges
15g each) for
all meals and
snacks; self-
monitoring
blood glucose
and physical
activity as
described
above for
standard care.

e Wore a
continuous
glucose
monitor and
inclinometer
for 6 days
under free-
living
conditions
between 28-
30 gestational
weeks.

e Recorded their
meal times.

Sourced from
Han 2017
Cochrane
systematic
review.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with

gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study
Poland

Population
age 28.7
(3.7)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Intervention

total energy of 1800
kcal) and advised by
a qualified dietician.

Women were

encouraged to follow

the diet until birth.

Comparison
60%, protein:
25%, fat: 15%
(based on
daily total
energy of
1800 kcal).
Women were
encouraged to
follow the diet
until birth.
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Outcomes

glucose
(mmol/L)

e mode of
birth:
vaginal birth

e mode of
birth:
caesarean

¢ need for
pharmacolo
gical
therapy

e large for
gestational
age > 90
centile

Comments

Strata in
analysis: single
pregnancy.

Follow-up: at
end of
intervention (no
further details)
for glycaemic
control outcome;
at birth for mode
of birth and
large for
gestational age
outcomes,
otherwise not
reported

Gestational age
in weeks at
delivery (mean,
SD): Low-
carbohydrate
diet: 38.9 (1.4);
High-
carbohydrate
diet: 38.8 (1.2).

All women:

e 3-4 days prior
to the
intervention,
blood glucose
was recorded
from the
women's
diaries to
obtain
average 24
hour
glycaemia
under normal
diet
conditions.

e Educated by a
qualified
dietician.

e For the first 14
days of the
intervention,
women were
instructed to
self-monitor
their blood
glucose at
home 4 times
a day (fasting
and 2 hours

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Downs 2017

Randomised
controlled
trial (RCT)

USA

Population

N=65

Mean age in
years (SD)
Not reported

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

Intervention

Physical activity

e |nitial in person
consultation to
explain
intervention and
receive study
materials including
education binder,
schedules and
parking/childcare
instructions.

e Face to face
exercise
education,
motivational
support/self-
efficacy
enhancement.

e Moderate intensity
exercise (for
example, treadmill
walking/jogging,
cycle ergometer,
low-impact
aerobics) on 2
days/week
delivered in a 70-
min session (for
example, 10-min
warm-up, 30—40
min exercise, 10-

min cooldown, 10—

15 min stretching;
ACOG, 2002;
Padayachee &
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Comparison

Physical
activity (home
based):

e |nitial in
person
consultation
to explain
intervention
and receive
study
materials
including
education
binder,
schedules
and

parking/child

care
instructions.
e Same
education/m
otivational

support/self-

efficacy
enhanceme
nt as the
face to face
group but it
was
delivered
every 2
weeks in a
45-min
phone
session led
by a
certified

Outcomes

¢ glycaemic
control:
during

intervention:

fasting
blood
glucose
levels

e glycaemic
control: end
of

intervention:

fasting
blood
glucose
levels

e need for
pharmacolo
gical
intervention

Comments
after
breakfast,
lunch and
dinner) and to
be recorded in
the home
blood glucose
monitoring
diary.

e On day 15,
nutritional
recommendati
on compliance
was checked
and diaries
were
reviewed.

e Urine ketones
were checked
daily.

LGA reported as

>4000g.

Strata in
analysis: single
pregnancy.

Follow-up: at 24
gestational
weeks for
glycaemic
control during
intervention, 36
gestational
weeks for
glycaemic
control at end of
intervention and
until birth for
need for
pharmacological
intervention.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with

Population

Intervention
Coombes, 2015)
and led by a
certified fitness
instructor.

e Educational
curriculum (mailed
a week prior to
call) was based on
the Diabetes
Prevention
Program (Rubin et
al., 2002) and
included content
on exercise as a
way of life,
committing to
lifestyle change,
eating for exercise,
managing stress,
and staying
motivated, The
TPB (Ajzen, 1991)
content was
developed by the
first author (for
example,
benefits/positive
attitude
characteristics of
exercise; sources
of and strategies to
improve
normative/social
support, perceived
control, and self-
regulation;
overcoming
barriers to exercise
such as goal-
setting, exercise
self-monitoring,
and overcoming
negative self-talk;
motivational tools
including positive
affirmations/encour
aging quotes; and
interactive
discussions with
the instructor on
these topics). A
registered nurse
was present during
sessions to
monitor negative
symptoms and
evaluate blood
glucose values
(that is, women
self-checked blood

20

gestational diabetes (January 2025)

Comparison  Outcomes
fitness

instructor.

o Participants
were
encouraged
to exercise
on their own
to meet
guidelines.

Standard
care:
Standard
prenatal care
from their
healthcare
provider which
involved diet
advice for
gestational
diabetes and
encourageme
nt to exercise
based on
USDHHS
2008
guidelines.

Comments
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Healthy lifestyle interventions for those with gestational diabetes

Study

Durnwald
2016

Randomised
controlled
trial (RCT)

USA

Population

N=100

Mean age in
years (SD)
Intervention:
31.4 (6.3)
Comparator:
32.5 (4.8)

Mean
gestational

age in weeks
[at screening]

(SD)

Mixed
intervention:
30.8 (2.1)
Standard
care: 30.6
(2.4)

Mean
gestational

age in weeks

[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Intervention Comparison

glucose

before/after

exercise sessions;

ADA, 2011).
e Above in addition

to standard care.
Mixed intervention: Standard
Intensive behaviour  care:
education program One off
with at least 2 nutrition
nutrition counselling  counselling

sessions:

e The first session
involved standard
care nutrition
counselling with

added motivational

messaging.

e Second session
provided
personalized
feedback after
review of 1 week

food diary. Healthy

food choices and
optimal weight
gain were
reinforced with
focus on healthy
attitudes and
behaviours in
pregnancy.

e Women were also
provided with a
manual (8
pregnancy, 4
postpartum
chapters) "The
Healthy
Gestational
Diabetes
Pregnancy
Program" adapted
from a diabetes
prevention
program which
focused on food
and inactivity
behavioural
modification

techniques, tips for

new healthy
attitudes and
behaviours and
physical activity
recommendations
focused on
increased walking.
The manual
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session with a
nutritionist/cer
tified diabetic
educator with

diet advice
based on
dietary
guidelines
consistent
with the
American
Diabetes
Association
diabetic diet
and healthy
weight gain

advice based
on Institute of

Medicine
guidelines.

Outcomes

gestational
weight
change (kg)
mode of
birth:
induction of
labour

mode of
birth:
caesarean

e elective

repeat
caesarean

hypertensiv
e disorders
(pre-
eclampsia
or
gestational
hypertensio
n)

need for
pharmacolo
gical
intervention
large for
gestational
age > 90
centile
Neonatal
hypoglycae
mia

Comments

Strata in
analysis: single
pregnancy.

Follow-up or
gestational age
at diagnosis:
until birth for
gestational
weight change;
at birth for mode
of birth and
large for
gestational age
outcomes;
diagnosed
before birth for
hypertensive
disorders;otherw
ise not reported
for other
outcomes.

Glycaemic
outcomes could
not be reported
as these were
postpartum
values only.

LGA reported as
>4000g.

All women:

e Underwent
specialised
prenatal care
for diabetes
within a
pregnancy
program led
by maternal
fetal medicine
specialists.

e Used a
portable
glucometer for
daily self
blood glucose
monitoring
involving
fasting and 1-

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Ferrara 2011

Randomised
controlled
trial (RCT)

USA

Population

N=197

Age in years

(n, %)

Intervention:

o 21-24: 3
(3.1)

o 25-29: 18
(18.8)

e 30+: 75
(78.1)

Comparator:

o 21-24: 4
(4.0)

e 25-29: 21
(20.8)

e 30+: 76
(75.3)

Mean
gestational
age in weeks
[at baseline]
(SD)
Intervention:
31.8 (5.6)
Comparator:
31.0 (6.1)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Intervention
targeted healthy
lifestyle choices,
motivational
messaging and
further exercise
and nutritional
facts. Women
reviewed chapters
weekly with a
research nurse in
a 20-30 minute
call. Personalised
goals were formed
for the following
week and
discussed at the
start of the next
call.

e Received a
pedometer.

Mixed intervention:

Comparison

Standard

Diet and exercise
and breastfeeding
intervention (DEBI)
provided by two
dieticians based on
Social Cognitive
Theory and
Transtheoretical
Model. The
intervention
consisted of three
phases - prenantal,
postpartum and
maintenance (6
months).

The prenatal phase
involved an
individual face to
face session
(approximately 1 hr)
and two individual
telephone
counselling sessions
(each lasting mean
(SD) 31.2 (17.7)
min). Sessions
involved:

e Education on
increased risk of
type 2 diabetes
and advised to
meet the IOM
guidelines. Obese
women were told
not to exceed a
gestational weight
gain of 11.4 kg as
advised for
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care:

Printed
educational
information on
gestational
diabetes
during
prenatal
period and
newsletters on
infant safety
and general
health in
postnatal
period.

Outcomes

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

Comments
h postprandial
measurement
S.

o Weekly or
biweekly office
visit (based on
gestational
age) for
review of
blood glucose
data by study
personnel and
insulin or
glyburide was
initiated if
criteria met
(see other
information).

Strata in
analysis: single
pregnancy.

Follow-up:
during
pregnancy after
gestational
diabetes
diagnosis for
need for
pharmacological
intervention and
at birth for large
for gestational
age outcome.

Other potentially
relevant
outcomes could
not be reported
as these were
postpartum
values only.

LGA reported as
infant birth
weight >4000g.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Garner 1997

Randomised
controlled
trial (RCT)

Canada

Population

Not reported
(soon after
GDM
diagnosis)

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=300

Mean age in
years (SD)
Intervention
30.7 (4.8)

Comparator
30.7 (4.6)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

Intervention

overweight women
in the IOM
guidelines at the
time.

Advice to follow
the ADA diet and
moderate intensity
physical activity for
150 minutes per
week.

Discussion of
written intervention
materials about
portion size, low Gl
or fat foods and
food label literacy
(during telephone
counselling
sessions).

Lactation
consultant also
provided advice
towards the end of
pregnancy until 6
weeks postpartum.

Diet (Energy-
restricted diet):

¢ Dietary counselling

and calorie-

restricted diet of 35
kcal/kg ideal body
weight per day,
with emphasis on
spacing of meals
and snacks to limit
glucose spikes.

e Education on

home glucose
monitoring with
semi-quantitative
whole blood
glucose reagent
strips.

Those who
required insulin
supplementation
(see other
information for
details) had
individualised
dosing and were
carefully
monitored.

Women were seen
every two weeks
for ultrasound,
amniotic fluid
volume, and
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Comparison

Standard care

(No energy-
restricted
diet):

e \Women
were asked
to maintain
unrestricted
healthy diet
for
pregnancy
based on
the Canada
Food Guide
standards.

e For
comparison
with
intervention
arm, women
performed 2
glucose
concentratio
ns per week
at home
with semi-
quantitative
whole blood
glucose
reagent
strips. After
this, women

went back to
their primary

Outcomes

e glycaemic
control: end
of
intervention
fasting
glucose

¢ gestational
weight
change (kg)

e mode of
birth:
vaginal birth

e mode of
birth:
caesarean

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile
(reported as
macrosomia
, birthweight
>45009)

e neonatal
hypoglycae
mia

¢ neonatal
mortality

Comments

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
details) for
glycaemic
control; at birth
for mode of birth
and large for
gestational age
outcomes; not
reported for all
other outcomes.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Study Population Intervention Comparison  Outcomes
cardiac size obstetric
assessment. care
provider and
did not
return to the
gestational
diabetes
teaching
unit.

e The study
defined
women in
this arm
who may
have had
previously
undetected
type 1 or 2
diabetes as
‘failed
control'
whereby if
women had
persistent
fasting
capillary
blood
glucose >
7.8 mmol/L
or 1-hour
postprandial
concentratio
n>11.1
mmol/L they
were
transferred
to the
treatment
arm and
placed on
diet, insulin,
and fetal
monitoring.

Grant 2011 N=29 Low-moderate Gl Moderate-high e need for
diet: Gl diet: pharmacolo

Randomised Meanagein Women selected Women gical .

controlled years (SD) their choice of starch  selected their intervention

trial (RCT) Not reported from a low-Gl key choice of e large for

food exchange list. starch from an gestational
intermediate- age > 90

Canada Mean . and high-GI cgntile

gestational food

age in wegks exchange list,
[at screening] which

(SD) comprised the

Not reported standard
gestational

Mean diabetes diet

gestational

24

Comments

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: Until
birth for need for
pharmacological
intervention; at
birth for large for

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Healthy lifestyle interventions for those with gestational diabetes

Study

Population Intervention Comparison
age in weeks for clinic

[at patients.
intervention]

(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported
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Outcomes

Comments

gestational age
outcome.

All women:

e Standard
medical
nutrition
therapy:
Education on
Diabetes Food
Guide and
Canadian
dietary
recommendati
ons; dietician
recommendati
on of starch
choices/servin
gs intake
based on
individual
gestational
energy
requirements
and
Acceptable
Macronutrient
Distribution
Ranges.

e Received
about $20 per
week worth of
non-
perishable
study foods
and all blood
testing strips.

e Performed
blood glucose
self-monitoring
4 times a day
from baseline
to week 8
(fasting, 2
hours after
breakfast,
lunch and
dinner).

o If lifestyle
modification
was not made
within 2-3
weeks, insulin
therapy was
initiated.

Of excluded
women: 3
advised against

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Halse 2014,
Halse 2015

Randomised
controlled
trial (RCT)

Australia

Maternal and child nutrition: evidence reviews for healthy lifestyle

Population

N=40

Mean age in
years (SD)
Intervention:
34 (5)
Comparator:
32 (3)

Mean
gestational
age in weeks
[at screening]
(SD)
Intervention:
28.8 (0.8)
Comparator:
28.8 (1.0)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Intervention

Physical activity:
Home-based
exercise program
with 5 sessions per
week until week 34
of gestation. 3
sessions were
supervised by an
exercise physiologist
and was on an
upright stationary
cycle ergometer
(provided to
participants) and on
alternate days 2
sessions were not
supervised with
instruction to
perform moderate-
intensity aerobic
activity of their
choosing and record
exercise via diary
and ratings of
perceived exertion
scale. Sessions
were 25-30 minutes
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Comparison

Standard
care:
Conventional
management
of gestational
diabetes* and
maintained
usual physical
activity for the
period of the
intervention.

*Conventional
management
involved an
assessment of
glycaemic
control and
counselling by
a diabetes
educator and
dietician.

Outcomes

e glycaemic
control: end
of
intervention
HbA1c (%)

¢ gestational
weight
change (kg)
e mode of
birth:
vaginal birth
mode of
birth:
induction of
labour

mode of
birth:
caesarean
need for
pharmacolo
gical
intervention

Comments
exercising due
to gestational
hypertension; 1
dropped out due
to pre-eclampsia
(arm not
reported).
Study reports
data for women
with impaired
glucose
tolerance and
gestational
diabetes.
Extraction and
analysis based
on data for
women.
diagnosed with
gestational
diabetes.

Data for the
gestational
diabetes
population is
taken from Han
2017 as this
was based on
author
correspondence

Sourced from
Brown 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
details) for
glycaemic
control, until
mean (SD) 34.6
(0.3) gestational
weeks for
gestational
weight change,
at birth for mode
of birth
outcomes;
otherwise not
reported.

interventions for those with
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Study

Han 2017

Systematic
review of
randomised
controlled
trials (RCTs)

From 12
RCTs in this
review:
Australia,
Canada,
Denmark,
Italy, Poland,
Spain, USA

Hedderson
2018

Cluster
randomised
controlled
trial (RCT)

USA

Population

Intervention:
28.8 (0.8)
Comparator:
28.8 (1.0)

Mean BMI in
kg/m? [at
baseline]
(SD)
Intervention:
32.2 (5.9)

Comparator:
30.0 (5.1)

Number of
RCTs
relevant to
this
review=12/19
ranging from
total sample
size N=12
(Magee
1990) to
N=300
(Garner
1997)

N cluster=44
N adjusted=
1178

Mean age in
years (SD)
Not reported

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational

Intervention

in week 1, increasing

to 40-45 minutes by

week 4. The

supervised sessions
involved steady state

and interval cycling

with conditioning

ranging from low to

moderate intensity
cycling and

resistance added if

needed. There were

also brief bouts of
vigorous intensity
exercise.

Intervention was in

addition to
conventional
management* of

gestational diabetes.

Any type of dietary

advice for women
with gestational
diabetes

Mixed intervention:

Comparison

Compared
with one or
more arm
including 1)
Another type
of dietary
advice
intervention;
2) another
form of same
type of diet
advice 3)
different
intensity of
diet
intervention

Standard

Tailored letter

e \Women received a

letter with six

tailored messages:

1) weight history
information (pre-
pregnancy
weight/BMI and
weight at
diagnosis); 2)

recommendation

for total gestational

weight change

(GWC) specific to

pre-pregnancy BMI

(corresponding to
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care:

In addition to
care from their
GP, all
women with
gestational
diabetes at
the Kaiser
Permanente
Northern
California
corresponded
with a nurse
via telephone
from the
Regional
Perinatal

Outcomes

Maternal and child nutrition: evidence reviews for healthy lifestyle
gestational diabetes (January 2025)

extensive,
included all
of the
maternal
and
neonatal/inf
ant
outcomes
relevant for
this review

gestational
weight
change -
met/achieve
d IOM
guidelines
(%)

mode of
birth:
caesarean
large for
gestational
age > 90
centile

Comments

For all women
glucose levels
were self-
monitored at
home via
personal
glucometers
with daily fasting
and 120 minutes
postprandial
glucose levels
after breakfast,
lunch and dinner
which were
recorded. Food
and drink diaries
were provided to
participants for
the first and last
7 days of the
intervention.

12 RCTs across
13 studies were
included from
this review (Bo
2014, Cypryk
2007, Garner
1997, Grant
2011, Lauszus
2001, Louie
2011, Magee
1990, Moreno-
Castilla 2013,
Moses 2009,
Rae 2000,
Reece 1995,
Valentini 2012).

Strata in
analysis: single
pregnancy.

Follow-up: Until
birth for
gestational
weight change
outcome and at
birth for mode of
birth and large
for gestational
age outcomes.

N mixed
(adjusted)=564;
N standard care

interventions for those with
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Healthy lifestyle interventions for those with gestational diabetes

Study Population
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

Intervention
the lower limit of
the Institute of
Medicine range
except for those
underweight, then
not above the
midpoint); 3) a
corresponding
end-of-pregnancy
weight goal
tailored to pre-
pregnancy BMI (4)
recommendation
for weight
management
based on
gestational weight
trajectory; 5)
lifestyle advice to
meet end-of-
pregnancy weight
goals; and 6)
information on
impact of GWC on
pregnancy and
postpartum health.

e Message
components 3) to
6) were tailored to
the woman's
gestational weight
trajectory based on
end of pregnancy
weight goal and
divided into
categories: gaining
too slowly, on
track, gaining too
quickly and
exceeded

¢ All letters included
lifestyle advice (for
example, ,choose
produce, lean
protein, low- or
non fat dairy,
replace sugar-
sweetened
beverages with
water, 30-min daily
brisk walks unless
advised otherwise)
as well as a risk
statement
(excessive weight
gain during a
gestational
diabetes
pregnancy
increases risks for

28

Comparison  Outcomes

Service
Center to
facilitate
glycaemic
control.
Women
received via
mail health
education
materials from
the Perinatal
Center just
after
diagnosis and
then 1-2 calls
each week to
review self-
monitored
glucose data
and receive
advice on
nutrition and
physical
activity.
Nurses were
contactable by
phone 7 days
a week and
dieticians 5
days a week.
Health
education
materials and
calls did not
cover
gestational
weight gain
content.

Comments
(adjusted)=614
Cluster per arm
=22.

This study did
not report
glycaemic
outcomes.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Jovanovic-
Peterson
1989

Randomised
controlled
trial (RCT)

USA

Lauszus
2001

Population

N=19

Mean age in
years (SD)
Intervention:
29.5 (2.5)
Comparator:
31.1 (2.8)

Mean
gestational

age in weeks
[at screening]

(SD)
Not reported

Mean
gestational

age in weeks

[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=27

Intervention Comparison

poor glucose

control during

pregnancy and

postpartum weight

retention).
o Letters were at

eighth grade

reading level and

sent in English or

Spanish whichever

preferred.
¢ |n addition to

standard care.
Physical activity: Standard
Supervised aerobic ~ care/control:
physical activity Standard care
using an arm diet* divided
ergometer for 20 into 3 meals
minutes, 3 times a and 3 snacks
week for 6 weeks. without any
Intervention was in structured
addition to standard  exercise
care gestational program for 6
diabetes diet*. For weeks.
physical activity, the
target heart rate was  «gtzndard
(220-age in years) x gestational
70% unless > 140 diabetes diet:
bpm after which the 54 _3g
target was 140 bpm. kcallkg/24

The physical
exercise session
never went over

hours; 20%
protein, 40%

; carbohydrate,
50% maximal 40% fat
oxygen
consumption.
High unsaturated fat Low
diet: unsaturated
fat diet:
29

Outcomes

e glycaemic

control: end
of
intervention
fasting
blood
glucose
pre-
eclampsia
need for
pharmacolo
gical
therapy
large for
gestational
age > 90
centile
neonatal
morbidity

neonatal
mortality
and
morbidity
composite

¢ glycaemic

control:
during

Comments

Sourced from
Brown 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up or
gestational age
at diagnosis:
glycaemic
control at end of
intervention (no
further details);
at birth for large
for gestational
age; before birth
for pre-
eclampsia;
otherwise not
reported for
other outcomes.

All women
performed
glucose self-
monitoring 4
times per day
(before
breakfast and 1
hour
postprandial).

LGA reported as
>4500g.

Sourced from
Han 2017
Cochrane

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Randomised
controlled
trial (RCT)

Denmark

Population Intervention

Mean age in e High-

years (SD) monounsaturated
High fat diet from 34
unsaturated gestational weeks.

fat diet: 31 .
(1.0)

Low

unsaturated

fat diet: 29

(1.0)

Mean

gestational

age in weeks ®
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at

intervention]
(SD)

Not reported
Mean BMI in
kg/m? [at
baseline]
(SD)

High
unsaturated
fat diet: 35.3
(2.4)

Low
unsaturated
fat diet: 32.2

(1.5)

Primary source of
monounsaturated
fatty acid was a
hybrid sunflower
oil with a high
content of oleic
acid (80%) and
provided to the
women.

Snacks were given
as almonds and
hazelnuts.

30

Comparison

° High-
carbohydrat
e diet from
34
gestational
weeks.
Bread,
potato and
rice
enriched the
diet.

Outcomes
intervention
(38 week)
fasting
blood
glucose

¢ gestational
weight
change (kg)

e mode of
birth:
caesarean

e preeclampsi
a

¢ hypertensiv
e disorders
(gestational
hypertensio
n)

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

Comments

systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up or
gestational age
at diagnosis: at
38 gestational
weeks for
glycaemic
control and
gestational
weight change;
at birth for mode
of birth outcome
and large for
gestational age;
diagnosed
before birth for
hypertensive
disorders
otherwise
unclear for other
outcomes.

All women:

o All women
were asked to
consume a
high-
carbohydrate
diet from
gestational
diabetes
diagnosis until
the 34th
gestational
week.

o Apart from
diet, women
continued their
normal eating
pattern and
activities of
daily living.

e Women visited
the dietitian
weekly and
weighed with
diet reviewed
and energy
intake
adjustments if
body weight
differed by

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Louie 2011

Randomised
controlled
trial (RCT)

Australia

Population

N=99

Mean age in
years (SD)
Intervention:
34.0 (4.1)
Comparator:
32.4 (4.5)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)
Intervention:
29.0 (4.0)
Comparator:
29.7 (3.5)

Intervention

Low-Gl diet: Diet
glycaemic index
target of < 50 with all
other nutrients
identical to the
comparator group.

31

Comparison

High-fibre
moderate-Gl
diet:

Diet
glycaemic

index target of

about 60
which was
similar to the
Australian
population
average
glycaemic
index.

Outcomes

¢ glycaemic
control: end
of
intervention
blood
glucose

e gestational
weight
change kg)

¢ gestational
weight
change -
Met/achieve
d IOM
guidelines
(%)

e mode of
birth:
caesarean

e need for
pharmacolo
gical
therapy

e large for
gestational
age > 90
centile

Comments
>500 g from
the planned
weight.

e Intravenous
glucose
tolerance test
undertaken at
baseline, 33rd,
36th and 38th
gestational
weeks with
blood samples
for
measurement
s of plasma
glucose and
insulin
concentrations
taken at time
0,2, 3,4,5,6,
8,10, 14, 19,
30, 40, 60, 90,
120 and 180
min.

LGA reported as
>4500g.

Partially industry
funded.

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
detail) for
glycaemic
control outcome,
until last weight
recorded before
birth for
gestational
weight change,
at birth (mean
39 gestational
weeks) for
caesarean
(emergency)
and large for
gestational age

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study Population
Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Intervention

Comparison

Outcomes

Comments
outcomes, or
36-37
gestational
weeks for need
for
pharmacological
therapy
outcome.

All women:

e Had similar
healthy diets
consisting of
protein (15%-
25% total daily
energy
intake), fat
(25%-30%
total daily
energy
intake), and
carbohydrate
(40%-5% total
daily energy
intake).

¢ Recorded food
3-day food
intake for 2
weekdays and
1 weekend
day at
baseline and
36-37
gestational
weeks.

e Were provided
2 booklets on
food models to
help with
estimation of
portion sizes.

o Atleast 3
face-to-face
visits with the
study
dietician,
coinciding with
antenatal.
appointments.

e Food sample
baskets
provided with
primary foods
for the
allocated diet.

¢ Received
routine
gestational

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Magee 1990

Randomised
controlled
trial (RCT)

USA

Population

N=12

Mean age in
years (SD)
Intervention:
30 (4)
Comparator:
36 (5)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)
Intervention:
31 (7)
Comparator:
30 (3)

Intervention

Diet (energy-
restricted diet):

Energy-restricted

diet of 1200 kcal/day

with serving size

reduction of the first

week diet without

changes to any other
aspects of the diet.

Comparison

Standard
care: (no
energy-
restricted
diet):
Remained on
the standard
diet that was
started in the
first week
which was
about 2400
kcal/day.

33

Outcomes

e glycaemic
control: end
of
intervention
fasting
blood
glucose

Comments
diabetes care
including
instructions to
self-monitor
blood glucose
before
breakfast and
1 h after
meals. The
treating
endocrinologis
t reviewed
women every
2—4 weeks
prior to 36
weeks and
then every
week until
birth.

¢ Blood samples
taken at
baseline and
around 36
gestational
weeks.

Emergency
caesarean only
reported.

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Follow-up: At
end of 2-week
hospital stay.

Women were
hospitalised for
2 weeks, all
receiving the
same standard
care diet during
the first week
and started their
allocated diet
during the 2nd
week.

During the first
week:

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Mendelson
2008

Randomised
controlled
trial (RCT)

USA

Population

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=100

Mean age in
years (SD)
Intervention:
30.6 (5.6)
Comparator:
31.5(5.2)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

Intervention Comparison

Mixed intervention Standard
roup: care:

A Parish nurse Standard

intervention program  education

with enhanced program on

education and
support delivered by
nurses fluent in
Spanish. A
supplemental 1-hour
discussion led by
Parish nurses on:

e Medical
recommendations
to control
gestational
diabetes and
addressing
participant
concerns or
misunderstanding.

e Spiritual principles
such as
encouragement of
prayer and spiritual
connection within
the participant's
belief system.

e Education
addressing
diabetes
mechanisms,
types and risk
factors; how to
control diabetes
with diet, exercise
and medical
treatment as well

34

diet, exercise,
blood glucose
testing as well
as insulin
administration
if needed in
one on one 1-
hour sessions
delivered
through
handouts,
demonstration
and
discussion.

Outcomes

¢ glycaemic
control: end
of
intervention
fasting
glucose

e large for
gestational
age > 90
centile
(reported as
macrosomia
, ho further
information)

Comments

o 25% total
energy for
breakfast,
lunch and
dinner; 12.5%
total energy
for afternoon
tea and
supper
consisting of
50%
carbohydrate,
30% fat, 20%
protein, with
11 g of total
dietary fibre
per 500 kcal.

Inclusion criteria

was obese
women

Strata in
analysis: single
pregnancy.

Follow-up: End
of intervention
(no further
details) for
glycaemic
control outcome
and at birth for
large for
gestational age.

Mean (SD)
gestational age
in weeks at
screening was
28.7 (7.6) for
total sample.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Mijatovic
2020

Randomised
controlled
trial (RCT)

Australia

Population

N=46

Mean age in
years (SD)
Low-
carbohydrate
diet: 32.5
(0.9)

High-
carbohydrate
diet: 34.2
(0.9)

Mean
gestational
age in weeks
[at screening]
(SD)

Low-
carbohydrate
diet: 28.4
(0.5)

High-
carbohydrate
diet: 28.6
(0.6)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported,
but mean
(SD) pre-
pregnancy
BMI kg/m2;
Low-
carbohydrate
diet: 25.8
(1.0); High-
carbohydrate
diet 27.8
(1.5)

Intervention

Comparison

as nutrition therapy

(food groups and

measurements).
Low-carbohydrate

diet:

Absolute

carbohydrate target

of 135 g/d without
energy restriction,
based on the
estimated average
requirement for

carbohydrate intake

during pregnancy.

High-
carbohydrate
diet:

Absolute
carbohydrate
target of 180—
200 g/d.

35

Outcomes

e glycaemic
control: end
of
intervention
fasting
blood
glucose

¢ gestational
weight
change kg)

¢ gestational
weight
change -
met/achieve
d IOM
guidelines
(%)

e mode of
birth:
vaginal birth

e mode of
birth:
induction of
labour

e mode of
birth:
caesarean

¢ need for
pharmacolo
gical
therapy

e large for
gestational
age > 90
centile

Comments

Strata in
analysis: single
pregnancy.

Follow-up: at
end of
intervention (no
further detail) for
glycaemic
control, at last
weight before
birth (no further
details) for
gestational
weight change
outcomes; at
birth for mode of
birth and large
for gestational
age outcomes
or until birth for
need for
pharmacological
therapy
outcome (Mean
(SD) gestational
age: Low-
carbohydrate
diet: 38.7 £ 0.2;
High-
carbohydrate
diet: 38.6 £ 0.2).

All women:

e Were provided
a pictorial
booklet
displaying
carbohydrate
content, target
portion
number, and
glycaemic
index.

e Women who
had lower
carbohydrate
consumption
at baseline
were
encouraged to
at more high-
fibre, low-Gl
foods, and this
particularly
applied to

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study Population
Moreno- N=150
Castilla 2013

Mean age in
Randomised vyears (SD)
cgntrolled Intervention:
trial (RCT) 33.5(3.7)

Comparator:
Spain 32.1 (4.4)

Intervention

Low-carbohydrate

diet:

Diet consisting of
carbohydrate with
40% of total daily
calorie amount; fat
with 40% of total

daily calorie amount
and mainly by higher

olive oil
consumption;

36

Comparison

High-
carbohydrate
diet:

Diet
consisting of
carbohydrate
with 55% of
total daily
calorie
amount; Fat
with 25% of

Outcomes

¢ gestational
weight
change kg)

e mode of
birth:
caesarean

e gestational
hypertensio
n

Comments
those
allocated to
the high
carbohydrate
diet.

¢ Blood glucose
monitoring
was part of
standard care
with 4 finger
prick tests per
day, the first in
the morning
following an
overnight fast,
and remainder
at 1-or 2-h
after each of
the 3 main
meals

e Study visits
every 2 weeks
at same time
as antenatal
appointment.

e At baseline
and end of 6
week
intervention,
women
recorded three
24-hour food
diary entries
(including 2
weekdays and
1 weekend
day)and a 2
day blood
ketone diary.

Trial name:
MAMI 1
(Macronutrient
Adjustments in
Mothers with
gestational
diabetes study
1).

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Healthy lifestyle interventions for those with gestational diabetes

Study

Moses 2009

Randomised
controlled
trial (RCT)

Australia

Population

Mean
gestational
age in weeks
[at screening]
(SD)
Intervention:
30.4 (3.0)
Comparator:
30.1 (3.5)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=63

Mean age in
years (SEM)
Intervention:
30.8 (0.7)
Comparator:
31.3 (0.8)

Mean
gestational
age in weeks

Intervention

Protein with 20% of

total daily calorie
amount.

Low-moderate Gl
diet:

Diet based on
previously verified
low—Gl food,
including pasta,
grain breads, and
unprocessed
breakfast cereals
with a high-fibre
content. Women
were told to avoid
white bread,

Comparison
total daily
calorie
amount;
protein with
20% of total
daily calorie
amount.

Moderate-high
Gl diet:

Diet with a
high-fibre and
low-sugar
content and
no specific
advice around
Gl index.
Advised to eat
potatoes,
whole wheat
bread, and

37

Outcomes

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

¢ neonatal
hypoglycae
mia

¢ neonatal
mortality

e mode of
birth:
caesarean

e mode of
birth:
vaginal birth

e mode of
birth:
induction of
labour

¢ need for
pharmacolo

Comments

Follow-up or
gestational age
at diagnosis: to
last recorded
predelivery
weight within 4
weeks
preceding
delivery from
medical records
birth for
gestational
weight change,
unclear for need
for
pharmacological
intervention;
until birth
forgestational
hypertension;
otherwise at
birth for all other
outcomes
(Gestational age
mean (SD): low-
carbohydrate
diet 39.0 (2.1);
high-
carbohydrate
diet 38.9 (1.8)).

This study did
not report
glycaemic
outcomes.

All women:
Calculation of
the energy
content for each
woman's diet
was based on
pre-gestational
weight with a
minimum of
1800 kcal/day.

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy

Follow-up: at
birth (35-37

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
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Healthy lifestyle interventions for those with gestational diabetes

Study

Population
[at screening]
(SEM)
Intervention:
30.3 (0.2)
Comparator:
29.9 (0.2)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)
Intervention:
32.0 (1.2)
Comparator:
32.8 (1.4)

Intervention

commercial
breakfast cereals,
potatoes, and some

Comparison
specific high-
fibre,
moderate-to-
high Gl
breakfast
cereals.

38

Outcomes
gical
intervention

e large for
gestational
age > 90
centile

Comments
gestational
weeks) for all
outcomes.

All women:

e Given a home
glucose meter
and instructed
to measure
after fasting
and 1 hour
after
beginning
each of their 3
major meals at
least every
second day.

e Had a
minimum of 4
diabetes
centre visits
with a dietitian
providing
dietary
assessment; if
insulin was
required,
visited as
necessary for
adjustments.

e Given a
booklet
explaining
carbohydrate
choices and
the amount of
carbohydrate
food in 1
serving (based
on15¢g
portions).

o Were advised
to have 3
small meals
and 2-3
snacks with a
specified
number of
carbohydrate
servings.

This study only
reported
glycaemic index
outcomes.

9/19 women in
the high—

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Healthy lifestyle interventions for those with gestational diabetes

Study

Rae 2000

Randomised
controlled
trial (RCT)

Australia

Population

N=125

Mean age in
years (SD)
Intervention:
30.2 (NR)

Comparator:
30.6 (NR)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported,
at diagnosis
reported for
intervention:
37.9 (0.7);
comparator:
38.0 (0.7)

Intervention

Energy-restricted

diet: Diabetic diet of

6800-7600 kJ

energy per day and
represented 70% of
the Recommended

Dietary Intake for
pregnant women
(30% energy
restriction).

Comparison

No energy-

restricted diet:

Diabetic diet
without
energy
restriction of
8600-9500 kJ
energy per
day.

39

Outcomes

e glycaemic
control:
during/at
end of
intervention
fasting
glucose

e gestational
weight
change (kg)

e mode of
birth:
vaginal birth

e mode of
birth:
induction of
labour

e mode of
birth:
caesarean

e preeclampsi
a

¢ need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

Comments
glycaemic index
group who met
the treatment
target criteria
and then started
the low Gl diet
no longer met
the criteria for
insulin initiation.
Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy (note
study includes 7
sets of twins 3
sets in the
energy-
restricted diet
group and 4
sets in the no
energy-
restricted diet
group but
outcomes were
not reported
separately for
these women).

Follow-up or
gestational age
at diagnosis:
during/at end of
intervention (no
further details)
for fasting
glucose, until
birth for
gestational
weight change,
at birth for mode
of birth
outcomes;
before birth for
pre-eclampsia
outcome need
for
pharmacological
intervention
neonatal
mortality and
unclear for
neonatal
hypoglycaemia,
and large for

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Healthy lifestyle interventions for those with gestational diabetes

Study Population Intervention

Reece 1995 N=22 Diet (high-fibre diet):

Comparison

Standard care

Diet of 80 g fibre per

Randomised Mean agein ~ day with fat
controlled years (SD) comprising 20%
trial (RCT) Not reported daily energy intake,
and carbohydrate
comprising 60% of
USA Mean daily energy intake.
gestational

age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at

40

(standard-
fibre diet):
American
Diabetes
Association
(ADA) diet
comprising 20
g fibre per
day; with fat
comprising
30% daily
energy intake
and
carbohydrate
comprising
50% of daily
energy intake.

Outcomes

¢ gestational
weight
change (kg)

e glycaemic
control
during/at
end of

intervention:

mean blood
glucose
(mmol/L

e need for
pharmacolo
gical
intervention

Comments

gestational age
outcomes.

All women:

e Research
dietitian gave
diabetes
education at
each antenatal
visit.

e Hyperglycaem
ia control,
blood glucose
capillary self-
monitoring:
pre- and 2
hours post
every meal 6
times daily, for
a minimum of
2 days per
week.

o Medical staff
judged insulin
initiation (see
criteria in
other
information).

e Metabolic
monitoring for
HbA1c, serum
beta-
hydroxybutyrat
e, urinary
ketone.

¢ 3-day food
intake diaries
to assess diet
adherence.

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy

Follow-up:
unclear for all
outcomes.

All women: Self-
monitoring of
capillary blood
glucose 6 times

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study

Sklempe
Kokic 2018

Randomised
controlled
trial (RCT)

Croatia

Trout 2016

Randomised
controlled
trial (RCT)

USA

Population

intervention]
(SD)

Not reported

Mean pre-
pregnancy
BMI in kg/m?
[at baseline]
(SD)

Not reported

N=42

Mean age in
years (SD)

Intervention:
32.78 (3.83)
Comparator:
31.95 (4.91)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported,
but pre-
pregnancy
BMI in
(kg/m?; mean
SD):
Intervention:
24.39 (4.89);
Comparator
25.29 (4.65)

N=68

Mean age in
years (SD)
Baseline
values not
reported; at

Intervention

Physical activity:

e Supervised

moderate aerobic
and resistance
physical activity
program held two
times a week for
50-55 minutes.
The program was
which was
structured and
personalised. The
aerobic component
was performed on
a treadmill with
heart rate
monitoring (target
heart rate within
aerobic zone of
65-75% of
maximum heart
rate). The program
continued
throughout
pregnancy with
minimum duration
of 6 weeks.

Also asked to
undertake 30
minutes of brisk
walking per day
and record this
activity in a diary.
In addition to
standard care.

Low-carbohydrate

diet:
e \Women were

placed on a lower-
carbohydrate diet

of 35—-40% of total
calories.

41

Comparison

Standard
care:
Standard
prenatal care
for gestational
diabetes and
allowed to
carry out their
own exercise.

High-
carbohydrate
diet:

e \Women
followed the
usual
pregnancy

Outcomes

e glycaemic
control: end
of
intervention
fasting
blood
glucose

e mode of
birth:
induction of
labour

e mode of
birth:
caesarean

e need for
pharmacolo
gical
therapy

e neonatal
hypoglycae
mia

e glycaemic
control: end
of
intervention
fasting
blood
glucose

Comments

a day (before
and after each
meal), two times
a week with
women asked to
record these as
much as
possible.

Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
detail) for
glycaemic
control; at birth
for mode of birth
outcomes; after
birth for
neonatal
hypoglycaemia,
and unclear for
need for
pharmacological
therapy.

All women:

e Consumed
recommended
diet for
gestational
diabetes: 1800
kcal per day
with 20%
proteins (90
g), 30% fat (60
g) and 50%
carbohydrates
(225 g) over
three main
meals and
three snacks.

Strata in
analysis: single
pregnancy.

Follow-up: at
end of
intervention (no
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Study

Population
birth
reported:
Low-
carbohydrate
diet: 30.09
(6.15)

High-
carbohydrate
diet: 29.63
(5.19)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

"At study
entry"

Low-
carbohydrate
diet: 29.17
(2.78)

High-
carbohydrate
diet: 30.50
(2.85)

Mean BMI in
kg/m? [at
baseline]
(SD)
Timepoint of
measuremen
t undefined:
Low-
carbohydrate
diet: 33.84
(8.84)

High-
carbohydrate
diet: 31.80
(8.68)

Intervention

Comparison
diet of 50—
55%
carbohydrat
es.

42

Outcomes

e gestational
weight
change kg)

e mode of
birth:
Induction of
labour

e mode of
birth:
caesarean

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

e neonatal
hypoglycae
mia

e neonatal
mortality
and
morbidity

Comments
further detail) for
glycaemic
control, until
birth for
gestational
weight change
(Mean (SD)
gestational
weeks at
delivery: Low-
carbohydrate
diet 37.78
(1.66); High-
carbohydrate
diet: 37.76
(1.74)), at birth
for mode of birth
and large for
gestational age
outcomes;
otherwise not
reported.

All women:

e Received
standard care
by their
obstetric
provider.

¢ Diabetes
education self-
management
training by a
certified
diabetes
educator
(CDE) and
training on
carbohydrate
gram counting
by CDE or
research
team. Women
practiced
weighing/mea
suring foods
and
carbohydrate
content
calculations
via pocket
sized book
provided.

o After CDE
consultation,
total maximum
daily
carbohydrate
gram count in

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study Population Intervention

43

Comparison

Outcomes

Comments
relation to total
daily caloric
intake was
tailored.

e Were provided
instructional
sheet with
written
examples of
healthy foods
and sample
food menu
plans.

e Encouraged to
distribute the
total
carbohydrate
allocation over
3 meals and
snacks per
day.

e Taught how to
use a portable
self-monitoring
blood
glucometer
and asked to
perform self-
monitoring of
blood glucose
4 times a day
(fasting and 2
hours after
meals).

e Self-monitored
urine ketones
every
morning,
checked by
staff at
prenatal visits.

o Were asked to
bring their
blood glucose
and food logs
or meter
records to
their prenatal
care.
Appointments
to discuss with
their CDE,
perinatal
nurses, or
providers.

¢ Were clinically
evaluated
every 2 weeks
until 36 weeks’
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Study

Valentini
2012

Randomised
controlled
trial (RCT)

Italy

Population

N=20

Mean age in
years (SD)
Intervention:
28.9 (3.3)

Comparator:
30.2 (4.7)

Mean
gestational
age in weeks
[at screening]
(SD)

Not reported

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Intervention

Diet (ethnic-specific

Comparison

Standard care

diet

¢ Photographic atlas
was used to
prescribe a diet
including common
foods from the
women's home
countries.

¢ Dishes broken
down into the
ingredient
components,
displayed as raw
and cooked with
measures such as
cups, or spoonfuls
handfuls or
pinches preferred
over kitchen
scales.

e Food pyramids of
the home country
were employed.

44

(standard

healthy diet):

o Meal plan
based on
the
American
diabetes
associations
(ADA)
guidelines
for
gestational
diabetes.

Outcomes

¢ gestational
weight
change kg)

e mode of
birth:
caesarean

¢ gestational
hypertensio
n

¢ need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

e neonatal
hypoglycae
mia

e neonatal
morbidity

Comments

gestation, and
then weekly.

LGA reported
as 24000g.

Sourced from
Han 2017
Cochrane
systematic
review.

Strata in
analysis: single
pregnancy

Follow-up: until
birth or
otherwise at
birth for mode of
birth and large
for gestational
age outcomes.

All women:

¢ Both diets had
the same
nutrient
components:
ethnic-specific
diet
comprising
carbohydrate:
55%, fat: 28%,
protein: 17%,
fibre: 21 g and
standard care
diet
comprising
carbohydrate:
53%, fat: 28%,
protein: 18%,
fibre: 26 g;
and energy
intake was
from 1800 to
2200 Kcal,
depending on
pre-pregnancy
BMI.

e Prior to meal
plan creation,
women
underwent a
dietary
assessment to
assess
essential
nutrient intake

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Study Population Intervention Comparison  Outcomes Comments
adequacy,
excessive
eating, identify
avoided foods
and
allergies/intole
rances.

e Taught about
target serving
sizes via food
models, using
measures in
cups, glasses,
and bowls.

¢ Nurses taught
women how to
self-monitor
blood glucose
levels with
targets of
fasting plasma
glucose < 5.3
mmol/ L and
1-h
postprandial
plasma
glucose < 7.2
mmol/L.
Those on diet
without
initiated insulin
therapy
undertook 2
measurement
s per day
(fasting and 1-
h postprandial
glucose on
alternate
meals over the
course of a
week) and
those on diet
with insulin
therapy
initiated
undertook 4
measurement
s per day
(fasting and 1
h after
breakfast,
lunch, and
dinner).

o Women saw
a specialist
every 2
weeks.
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Study

Yew 2021

Randomised
controlled
trial (RCT)

Singapore

Population

N=340

Mean age in
years (SD)
Intervention:
31.7 (4.0)

Comparator:
32.2 (4.4)

Mean
gestational
age in weeks
[at screening]
(SD)
Intervention:
27.0 (3.2)
Comparator:
26.7 (3.7)

Mean
gestational
age in weeks
[at
intervention]
(SD)

Not reported

Mean BMI in
kg/m? [at
baseline]
(SD)

Not reported

Intervention Comparison

Mixed intervention: Standard

Web/Smartphone- care:

Based Lifestyle e 1—2 weeks

coaching program: after

¢ Habits-GDM app diagnoses,
developed by women
endocrinologists, attended a
obstetricians, 1-1.5 hour
diabetes face-to-face
educators, and group
dietitians. education

» Women provided session (4-6
Bluetooth weighing ~ Women) run
scale linked to the by a
app with weight by diabetes
time graph nurse
displayed on app educator
and app based and
prompts for dietitian. .
weighing which Women with
increased to daily a 2 hour
if exceeded OGTT
optimal gestational ~ Plasma
weight change glucose of
range. 211.1

e App based on the m;ngI/L had
Health Belief f‘ our
Model and focused 'ong.
on behaviour |nd|v!dual
change for target session.
weight and e Sessions
glycemia with covered
education, gestational
monitoring, diabetes
immediate pathophysiol
feedback, and ogy and
cues. complication

¢ 12 interactive self- Z,ief:ealthy
paced lessons on: car el

46

Outcomes

e glycaemic
control: end
of

intervention:

mean blood
glucose
levels

e gestational
weight
change kg)

e mode of
birth:
vaginal birth

e mode of
birth:
caesarean

e need for
pharmacolo
gical
intervention

e large for
gestational
age > 90
centile

e neonatal
hypoglycae
mia

e neonatal
mortality
and
morbidity

Comments

This study did
not report
glycaemic
outcomes.

Neonatal
morbidity
composite
outcome
includes
hypoglycaemia,
neonatal
asphyxia,
respiratory
distress
syndrome, and
hyperbilirubinem
ia,
hypocalcaemia.
Strata in
analysis: single
pregnancy.

Follow-up: end
of intervention
(no further
detail) for
glycaemic
control, until
birth for
gestational
weight change
and need for
pharmacological
intervention, at
birth for mode of
birth outcomes,
large for
gestational age
and neonatal
mortality and
morbidity (Mean
(SD) gestational
age in weeks:
Intervention:
38.5 (1.9);
Comparator:
38.7 (1.1)), or
within 24 hours
of birth for
neonatal
hypoglycaemia.

All women:

¢ Received
usual care at
the National
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readings were
>6.6 mmol/L.

Study Population Intervention Comparison  Outcomes Comments
diet, self e exchange, University
monitoring of blood  and future Hospital.
glucose, physical diabetes risk e If 2 hour
activity and weight but not plasma
tracking tools in gestational glucose on
addition to ability weight OGTT 211.1
to message change. mmol/L or
healthcgre ¢ Blood insulin >20
professionals. glucose self units/day were
Lesson content monitoring referred to
was similar to by endocrinology
standard care glucometer services.
education with the 7 times a ¢ Additional
addition of day for 2-3 advice on diet
gestational weight weeks (if and lifestyle
gain and greater insulin modification
detail in diet and began, and initiation
physical activity increased to of insulin
advice. 7 times and/or
App includes daily). metformin was
database of e Glucose individualized
common foods in readings based on self
Singapore with were monitoring
total calories and recorded in blood glucose
carbohydrates a paper values.
displayed. diary.

Self-monitored e Remaining LGA reported as
blood glucose care was >4000g.
readings provided by
automatically obstetricians N
uploaded to the . mortality and
app from portable ¢ 2.4 clinic morbidity
glucometer with visits weekly composite
sfggqir?:sc;%ilplgrrf;rm until 32 comprising: birth
: gestational trauma
glucose profile on weeks, then (shoulder
any 2 days of the 2 weekly dystocia and
welekl(incr.easeld to until 36 soft tissue
daily if on insulin) gestational bone ner\;e
and weekly reports  \eeks and and intra-
generated and weekly until abdominal
reviewed by their birth. injuries)
health care teams Frequency neonatal
as in standard could be hypoglycaemia,
eEl increased hyperbilirubinem
Automated based on ia (according to
messages individual diagnosis by
prompting circumstanc attending
recording of diet in es. paediatricians),
preceding 2-4 respiratory
hours when 2-h distress,
postmeal glucose neonatal

intensive care
unit admission
within 24 hours
of birth, and
perinatal death.
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App: application; ACOG: American College of Obstetricians and Gynecologists; ADA: American diabetes
association; BMI: body mass index; bpm: beats per minute; CDE: certified diabetes educator; d: day; g: grams;
GDM: gestational diabetes mellitus; Gl: glycaemic index; GP: general practitioner; GWC: gestational weight
change; h: hour; HbA1c: haemoglobin A1C; IOM: Institute of Medicine; kcal: kilocalories; kJ: kilojoules; kg:
kilograms; LGA: large for gestational age; m: metres;, mmol/L: millimoles per litre; min: minutes; N: number of
participants; NHMRC: National Health and Medical Research Council; NR: not reported; OGTT: oral glucose
tolerance test; PA: physical activity; RCT: randomised controlled trial; SD: Standard deviation; SEM: standard
error measurement; TPB: Theory of planned behaviour; USA: United States of America; USDHHS: United States
Department of Health and Human Services

See the full evidence tables in appendix D and the forest plots in appendix E.
Summary of the evidence

Comparison 1: Diet vs standard care for women with gestational diabetes in single
pregnancy

Five studies were included under this comparison.

Evidence for diet vs standard care for single pregnancy showed that there was an important
difference between diet and standard care for the outcome of need for pharmacological
intervention, favouring standard care. There was no important difference between diet and
standard care for glycaemic control: end of intervention fasting blood glucose, gestational
weight change and vaginal birth and no evidence of important differences between diet and
standard care for glycaemic control: during/at end of intervention fasting blood glucose,
glycaemic control: end of intervention mean blood glucose, induction of labour, caesarean
birth, pre-eclampsia, gestational hypertension, large for gestational age, neonatal
hypoglycaemia, neonatal mortality or neonatal morbidity.

The evidence ranged from moderate to very low quality.

Comparison 2: High unsaturated fat diet vs low unsaturated fat diet with matching
calories for women with gestational diabetes in single pregnancy

One study was included under this comparison.

Evidence for high unsaturated fat diet vs low unsaturated fat diet with matching calories for
single pregnancy showed that there was important benefit for low unsaturated fat diet
compared to high unsaturated fat diet with matching calories for the outcomes of glycaemic
control: during intervention fasting blood glucose and gestational weight change. There was
no evidence of important differences between high unsaturated fat diet and low unsaturated
fat diet with matching calories for the outcomes of caesarean birth, pre-eclampsia,
gestational hypertension, need for pharmacological intervention and large for gestational
age.

The evidence ranged from moderate to very low quality.

Comparison 3: Low or low-moderate-glycaemic index (Gl) diet vs moderate-Gl with or
without high fibre diet for women with gestational diabetes in single pregnancy

Three studies were included under this comparison.

Evidence for low or low-moderate-Gl diet vs moderate-Gl with or without high fibre diet for
single pregnancy showed that there was no evidence of important differences between low
or low-moderate-Gl diet and moderate-Gl with or without high fibre diet for the outcomes of
glycaemic control: end of intervention blood glucose, gestational weight change, caesarean
birth, vaginal birth, induction of labour, need for pharmacological intervention and large for
gestational age.

The evidence ranged from low to very low quality.
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Comparison 4: Low-carbohydrate diet vs high-carbohydrate diet for women with
gestational diabetes in single pregnancy

Four studies were included under this comparison.

Evidence for low-carbohydrate diet vs high-carbohydrate diet for single pregnancy showed
that there was no evidence of important differences between low-carbohydrate diet and high-
carbohydrate diet for the outcomes of glycaemic control: end of intervention fasting blood
glucose, gestational weight change, vaginal birth, induction of labour, caesarean birth,
gestational hypertension, need for pharmacological intervention, large for gestational age,
neonatal hypoglycaemia, neonatal mortality or neonatal morbidity composite and neonatal
mortality.

The evidence was of very low quality.

Comparison 5: Physical activity vs standard care/control for women with gestational
diabetes in single pregnancy

Eight studies were included under this comparison.

Evidence for physical activity vs standard care/control for single pregnancy showed that
there was important benefit for physical activity compared to standard care/control for the
outcomes of glycaemic control: fasting blood glucose at the end of the intervention. There
were no important differences between physical activity and standard care/control for the
outcome of gestational weight gain and no evidence of important differences for the
outcomes of glycaemic control: during intervention fasting blood glucose, glycaemic control:
haemoglobin A1C (HbA1c) at the end of the intervention, vaginal birth, induction of labour,
caesarean birth, pre-eclampsia, gestational hypertension, need for pharmacological
intervention, large for gestational age, neonatal hypoglycaemia and neonatal morbidity
composite.

The evidence ranged from moderate to very low quality.

Comparison 6: Physical activity + mixed interventions vs standard care/control for
women with gestational diabetes in single pregnancy

One study was included under this comparison.

Evidence for physical activity+mixed interventions vs standard care/control for single
pregnancy showed that there was no important differences between physical activity+mixed
interventions and standard care/control for the outcome gestational weight change and no
evidence of important differences for outcomes of glycaemic control: n fasting blood glucose
at the end of the intervention, caesarean birth, need for pharmacological intervention, large
for gestational age and neonatal morbidity composite.

The evidence ranged from moderate to very low quality.

Comparison 7: Physical activity vs mixed interventions for women with gestational
diabetes - single pregnancy

One study was included under this comparison.

Evidence for physical activity vs mixed interventions for single pregnancy showed that there
was no important differences between physical activity and mixed interventions for the
outcome gestational weight change and no evidence of important differences for outcomes of
glycaemic control: fasting blood glucose at the end of the intervention, caesarean birth, need
for pharmacological intervention, large for gestational age and neonatal morbidity composite.

The evidence ranged from moderate to very low quality

49
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Comparison 8: Face to face physical activity vs home based physical activity for
women with gestational diabetes in single pregnancy

One study was included under this comparison.

Evidence for face-to-face physical activity vs home based physical activity for single
pregnancy showed that there was no evidence of important differences between face to face
physical activity and home based physical activity for the outcome of need for
pharmacological intervention.

The evidence was of very low quality.

Comparison 9: Mixed interventions vs standard care/control for women with
gestational diabetes in single pregnancy

Eight studies were included under this comparison.

Evidence for mixed interventions vs standard care/control for single pregnancy showed that
there was important benefit for mixed interventions compared to standard care for the
neonatal mortality and morbidity composite outcome. There were no important differences
between mixed interventions and standard care/control for the outcomes of gestational
weight change (absolute difference), caesarean birth and large for gestational age. There
was no evidence of important differences for glycaemic control: fasting blood glucose at the
end of the intervention, gestational weight change (met/achieved Institutes of Medicine (IOM)
guidelines), vaginal birth, induction of labour, hypertensive disorders (pre-eclampsia or
gestational hypertension), need for pharmacological intervention, neonatal hypoglycaemia
and neonatal mortality composite.

The evidence ranged from high to very low quality.

See appendix F for full GRADE tables.
Economic evidence

Included studies

One economic study was identified which was relevant to this question (Laurie 2023). See
the literature search strategy in appendix B and economic study selection flow chart in
appendix G.

Excluded studies

Economic studies not included in this review are listed, and reasons for their exclusion are
provided in appendix K.

Summary of included economic evidence

See Table 3 for the economic evidence profile of the included study.
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Table 3: Economic evidence profile of healthy lifestyle interventions for women with gestational diabetes

Study and

country Limitations Applicability Other comments

Laurie 2023 Potentially Partially
Australia serious? applicable®

Population: pregnant women with GDM
following diagnosis at 28 weeks

Interventions:

Digital model for GDM management
(systematic development and delivery of
education videos, use of a national service
smart phone app/portal and reduced schedule
of face-to-face visits) vs. TAU

Outcome: NA (cost analysis — equivalence
stated but not proved)

Time horizon: during pregnancy, from 28
weeks of GDM diagnosis - costs were
estimated over 1 year of centre operation pre-
and post-intervention

Cost year: 2021

The cost of the app system was assumed to
be zero

GDM: gestational diabetes mellitus; NA: not applicable; TAU: treatment as usual;, WTP
1 Costs converted to GBP using Purchasing Power Parity exchange rates

2 Cost analysis based on a prospective cohort study with retrospective control and further economic modelling assumption; resource use data based on expert opinion (healthcare
costs) and a short survey (patient expenses); national and local unit costs used; time horizon: during pregnancy, from 28 weeks of GDM diagnosis - costs were estimated over 1
year of centre operation pre- and post-intervention. The study was described as cost-minimisation analysis, but effectiveness data, including proof of equivalence, were not

provided.

Incremental Incremental
costs’ effects ICER!
Healthcare: -£7 NA NA

Patient: -£265

3 Australian study, cost analysis so no QALYs used, healthcare + patient perspective, discounting not needed
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Economic model

No economic modelling was undertaken for this review because the committee agreed that
other topics were higher priorities for economic evaluation.

Economic evidence statement

e Evidence from an Australian prospective cohort study with retrospective controls and
further economic modelling suggests that a digital model for gestational diabetes
management that includes systematic development and delivery of education videos, use
of a national service smart phone app/portal and reduced schedule of face-to-face visits
may be cost-saving compared with treatment as usual. The study assumed clinical
equivalence between the digital model and treatment as usual. The evidence is partially
applicable to the UK context and is characterised by potentially serious limitations.

The committee’s discussion and interpretation of the evidence

The outcomes that matter most

Maternal outcomes of glycaemic (glucose) control, gestational weight change, mode of
delivery (vaginal birth/induction of labour/caesarean birth), hypertensive disorders of
pregnancy (pre-eclampsia and gestational hypertension), need for pharmacological
intervention and fetal/neonatal outcomes of large for gestational age, neonatal
hypoglycaemia and neonatal mortality and morbidity (as a composite outcome if reported)
were prioritised as critical outcomes of interest by the committee. These critical outcomes
were decided after the committee’s initial consideration of looking at the effect of dietary or
physical activity interventions on weight gain, but as the majority of interventions focus on
clinical outcomes related to maternal glycaemic control (such as large for gestational age,
neonatal hypoglycaemia) rather than weight gain, it was agreed that a better approach would
be to review this literature to address these outcomes, including any studies that also
reported weight gain. Critical outcomes were also discussed in the context of women with
gestational diabetes being at increased risk of having a macrosomic baby, trauma during
birth to themselves and the baby, neonatal hypoglycaemia, perinatal death, induction of
labour and caesarean section. Neonatal hypoglycaemia was identified as a critical outcome
as this was discussed to be a complication of gestational diabetes mellitus. Infants exposed
to hypoglycaemia show abnormalities on cranial magnetic resonance imaging (MRI) and are
at risk for developmental delay at an older age, even in case of mild, transient
hypoglycaemia. Different modes of birth were also of interest as women with gestational
diabetes are advised to have baby before 41 weeks of pregnancy and induction of labour or
a caesarean section may be recommended if labour does not start naturally by this time. The
outcome of need for pharmacological intervention was also noted by the committee to act as
a surrogate marker for glycaemic control and this was reported where available.

The quality of the evidence

The quality of the evidence was assessed using ‘Grading of Recommendations Assessment,
Development and Evaluation’ (GRADE) methodology. The quality of the evidence ranged
from very low to high with the majority of the evidence being of very low quality. Evidence
tended to be downgraded due to serious or very serious risk of bias in the evidence,
imprecision around the effect estimate or indirectness for some outcomes. Studies were
downgraded for indirectness when >50% of studies in any given analysis reported
macrosomia instead of large for gestational age, for the surrogate outcome of need for
pharmacological intervention or where perinatal outcomes were reported as part of the
composite for neonatal morbidity and mortality or neonatal morbidity outcome, for example,
stillbirth or premature delivery.
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The Risk of Bias in Systematic Reviews (ROBIS) checklist was used to assess the risk of
bias of systematic reviews. The two Cochrane systematic reviews were rated at high risk of
bias due to insufficient study characteristics reported (for example, body-mass index (BMI),
maternal age, parity, education level, ethnicity, follow-up times, gestational diabetes
diagnostic criteria or indication for treatment) which would have aided the interpretation of the
evidence.

The risk of bias of individual included studies outside of the systematic reviews were
assessed using the Cochrane risk of bias 2.0 tool for randomised controlled trials and the
Cochrane risk of bias 2.0 cluster randomised trials tool for cluster randomised controlled
trials. Brown 2017 and Han 2017 Cochrane systematic reviews assessed the risk of bias for
the 15 randomised control trials (RCTs) using the Cochrane risk of bias 1.0 tool and found all
studies to be of high or unclear risk of bias. For studies outside of the Cochrane systematic
reviews, studies were judged to have some concerns commonly due to no information on
allocation concealment, participants or researchers not blinded, missing outcome data with
reasons not likely to be related to true value or no protocol or pre-specified analysis reported.
Studies that were judged to be at high risk of bias did not perform intention to treat analyses,
did not report any information on or reasons for missing data or had >5% of participants in
each arm with missing data with no analysis performed to determine if result biased by
missing outcome and potential for some missing outcome reasons to be related to true value.

The committee thought the evidence was applicable to the United Kingdom (UK) setting as
all included studies were from high income countries.

Benefits and harms

The committee discussed the evidence for dietary interventions compared to standard care.
This was based on mostly low to very low-quality evidence. Dietary interventions in these
studies included diets that were energy restricted, high in fibre or ethnic specific. Whilst there
was a difference relating to the need for pharmacological intervention the committee was
made aware of weaknesses in this study including transfer of women between arms of the
study. There was however no evidence of harm, but the comparison with standard care, in
which diet is usually the first line treatment, confounds interpretation.

There was also some evidence of important benefit for low unsaturated fat diet (% content)
when compared to high unsaturated fat isocaloric diet (content) for the outcome of glycaemic
control during intervention (38 week) fasting blood glucose (mmol/L) and gestational weight
change for different diet comparisons in women with a single pregnancy. No harm was
indicated and this was based on moderate evidence from one study with very low-quality
evidence.

For women with a single pregnancy there was also no evidence of benefit amongst all
reported outcomes for either low or low-moderate-glycaemic index (Gl) diet vs moderate-Gl
+/- high fibre diet. The role of fibre per se could not be determined by these protocols. Whilst
a low carbohydrate diet is commonly used in standard care for gestational diabetes mellitus
(GDM), there was no evidence of benefit for any outcomes for the comparison of low-
carbohydrate diet vs high-carbohydrate diet. However, this was based on mostly very low-
quality evidence and the committee discussed the studies generally had small sample sizes
and were possibly not sufficiently powered.

There was a lack of robust evidence for benefits of dietary advice tailored to a woman’s
ethnicity/cultural dietary preference. The committee agreed that diet related ethnic and
cultural sensitivities for all pregnant women should nonetheless be considered. This is
discussed in evidence review Q.

The committee discussed that diet is the first line intervention in practice for gestational
diabetes and that there is a large variation between diets offered for gestational diabetes with
no standard agreed diet. The committee noted the variation between studies in the definition
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of low and high carbohydrate diets and commented that this was a general reflection of the
lack of consistency of definitions in the literature. The committee also acknowledged that in
most studies, interventions were offered very late in the pregnancy, and this could be one of
the possible reasons for the observed limited effect of the interventions particularly for the
outcome of gestational weight change.

The committee discussed the evidence of all diet-based interventions and acknowledged that
there was no strong evidence for one diet compared to another, with particular mention of
evidence on low carbohydrate or low GI diet compared to standard care. The committee also
noted that a diet too low in carbohydrates might not be appropriate during pregnancy,
however, no published study to date has evaluated this. The committee agreed there is often
no standardised definition of standard care and this was seen within the variation of standard
care across included studies which tended to include different diets +/- physical activity as
well as education or counselling components. As diet is part of standard care and first line
intervention, the committee noted that it would be unethical to perform a study including
standard care where there was no diet involved. As a result, it was reasoned that this may be
a contributing factor towards the lack of differences found between arms across many
outcomes when a particular diet was compared to standard care.

The evidence on physical activity interventions compared to standard care showed an
important benefit for glycaemic control for the physical activity arm across four studies, but
the committee acknowledged that the evidence was of very low quality. For all other reported
outcomes and for all other comparisons, there was no important difference between
intervention and comparison. Because of lack of robust evidence, the committee did not
make any specific recommendations on physical activity interventions for those with
gestational diabetes.

Similarly, the evidence on mixed interventions, such as counselling, education, behavioural
and app-based interventions, including glucose monitoring, showed no difference across
reported outcomes compared to standard care or control arm. The committee also noted that
there was no clear evidence for self-monitoring as no study looked at this as a standalone
intervention. The committee also discussed that behavioural interventions such as education
and counselling tended to be included as part of standard care in practice and across the
studies which may have contributed to lack of differences found across reported outcomes.
Due to lack of evidence, the committee did not make any specific recommendation for
behavioural and self-monitoring interventions.

There was no evidence specific for deprived socioeconomic groups, women with disabilities,
lesbian, gay, bisexual, transgender and queer (LGBQT+) people or for specific ethnic groups.
Therefore, the committee did not make specific recommendations for any of these groups but
agreed that the recommendations should consider individual circumstances and preferences.
This is particularly relevant when discussing dietary preferences with people from ethnic
minorities, and when discussing food related issues in the context of food insecurity and
poverty.

The committee agreed by consensus that a person with gestational diabetes should be
asked about their usual diet and physical activity. They also agreed the advice should be
individualised and appropriate to individual circumstances and preferences. Tailoring advice
makes it more likely that an individual will accept and follow it. The committee discussed that
there was some guidance on motivational empathy in the general literature and the approach
was generally incorporated by the committee when forming the recommendations towards
lifestyle counselling, for example, understanding the woman’s circumstances and providing
individualised and tailored advice. Based on the evidence and their experience the
committee agreed that people with gestational diabetes should be advised that there is
currently no convincing evidence that one particular diet is better than another. Instead, a
diet that is most preferable and appropriate for the person with gestational diabetes should
be discussed.
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All available evidence (except one study on energy restricted diets with seven sets of twins)
was in women with single pregnancies. The committee agreed that the evidence from single
pregnancies could be extrapolated to women with multiple pregnancies and hence agreed
that all recommendations would apply to both women with single and multiple pregnancies.
There was no evidence available for women who had previously undergone bariatric surgery.

The committee also noted that NICE guideline on diabetes in pregnancy (NG3) recommends
that all women with gestational diabetes are referred to a dietitian. The committee discussed
that in current practice this does not always happen but should.

Due to a lack of standardised control arms in the evidence, the committee made a research
recommendation to harmonise the definition of standard care (see appendix K for details).

Cost effectiveness and resource use

There was some evidence from Australia that a digital model for management of gestational
diabetes might be cost-saving compared with standard care. However, this evidence was
only partially applicable to the UK context and was characterised by potentially serious
limitations. Most notably, the study assumed clinical equivalence between the digital model
and treatment as usual. The committee made recommendations around discussion with the
person and individualised advice on diet and physical activity according to their
circumstances. These recommendations overall reflect current practice and may have small
resource implications, relating to the health professionals’ extra time spent in antenatal
appointments. However, they are likely to be partially offset by better outcomes and cost-
savings further down the care pathway, resulting from timely and appropriate lifestyle (diet
and physical activity) changes that contribute to better management of gestational diabetes.

Other factors the committee took into account

For this review question, the population in the evidence was women and no evidence was
identified or reviewed for trans men or non-binary people. The protocol and literature
searches were not designed to specifically look for evidence on trans men or non-binary
people but they were also not excluded. However, there is a small chance evidence on them
may not have been captured, if such evidence exists. In discussing the evidence, the
committee considered whether the recommendations could apply to a broader population,
and used gender inclusive language to promote equity, respect and effective communication
with everyone. Healthcare professionals should use their clinical judgement when
implementing the recommendations, taking into account each person’s circumstances, needs
and preferences, and ensuring all people are treated with dignity and respect throughout
their care.

Recommendations supported by this evidence review

This evidence review supports recommendations 1.2.18 to 1.2.19, and the recommendation
for research on dietary interventions during pregnancy for people with gestational diabetes.
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Appendices

Appendix A Review protocols

Review protocol for review question: What are the most effective and cost-effective healthy lifestyle interventions for
women with gestational diabetes?

Table 4: Review protocol

Field Content

PROSPERQO registration CRD42023427932

number

Review title Healthy lifestyle interventions for women with gestational diabetes

Review question What are the most effective and cost-effective healthy lifestyle interventions for women with gestational diabetes?

Objective To determine which are the most effective and cost-effective effective healthy lifestyle interventions for women with gestational
diabetes.

Searches The following databases will be searched:

Cochrane Central Register of Controlled Trials (CENTRAL)
Cochrane Database of Systematic Reviews (CDSR)
Embase

MEDLINE

Epistemonikos

CINAHL

CRD HTA

International Health Technology Assessment database.

Searches will be restricted by:

Date: 1984 (NACNE guidelines were introduced in 1984 and they were bespoke nutrition guidelines. Before then there were not
standardised interventions available)
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Field

Condition or domain
being studied

Population

Intervention

Comparator

Content
¢ English language only
¢ human studies only.

The full search strategies for MEDLINE database will be published in the final review. For each search, the principal database
search strategy is quality assured by a second information scientist using an adaptation of the PRESS 2015 Guideline
Evidence-Based Checklist.

Weight management and glucose control in pregnant women with gestational diabetes

Inclusion:

¢ pregnant women with gestational diabetes during a single or multiple pregnancy.
Note: Do not exclude women who have had bariatric surgery

Exclusion:

¢ weight management for pregnant women with pre-existing diabetes.

The following interventions will be considered:

¢ diet based interventions (low-/moderate-/high-glycaemic index (Gl) diets, low/high carbohydrate diet, energy restricted/no
energy restricted diet, high/low unsaturated fat diet, probiotics/no probiotics diet, high-fibre/standard-fibre diet, soy protein/no
soy protein diet 'dietary approaches to stop hypertension (DASH)' diet rich in fruits, vegetables, whole grains and low-fat dairy
products, ethnic-specific diet).

¢ To only consider the above dietary interventions in the review. physical activity-based interventions (look for all physical
activity-based interventions for this category)

e management of sedentary behaviour-based interventions (for example, reduce the time sitting)

e behaviour-based interventions (counselling, education, coaching, any digital intervention)

e monitoring-based interventions (for example, regular weighing, including self-weighing, apps/digital interventions)
¢ multi-component interventions (a combination of the interventions listed above).

Only consider interventions specified in the protocol.

¢ standard care as defined by the study
Interventions compared with:
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Field

Types of study to be
included

Other exclusion criteria

Context

Primary outcomes
(critical outcomes)

Content

e each other

e a combination of interventions.

To also include same type of interventions with each other, for example, diet A vs diet B. The differences in diets in the dietary
intervention are very important to review; this is the key question- which diet works best, so they need to be compared to each
other

Include published full-text papers:

o systematic reviews of RCTs

e individual patient data (IPD) meta-analysis of RCTs

e RCTs.

Conference abstracts will not be included because these do not typically have sufficient information to allow full critical
appraisal.

Setting:

Countries other than high income countries (as defined by the OECD)

Interventions:

e complementary therapy (for example, herbal medicines or acupuncture)

e bariatric surgery

¢ pharmacological interventions

¢ monitoring blood glucose including antenatal glucose monitoring/ HbA1c monitoring/continuous glucose monitoring.

If any study or systematic review includes any of the above interventions, it will be excluded.
The population of this guideline may overlap with the population of women included in other NICE guidelines (such as diabetes
in pregnancy, postnatal care, antenatal care, intrapartum care, and complex social factors or obesity prevention).
Maternal outcomes:
¢ glycaemic (glucose) control: look for dichotomous outcome, for continuous outcome: fasting blood glucose.
If this outcome is not reported in the paper surrogate outcome will be used: need for pharmacological intervention.
¢ gestational weight change.

For example, gestational weight change from the first booking to the third trimester/birth or at different time points such as 1st,
2nd or 3rd trimester.
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Field

Secondary outcomes
(important outcomes)

Data extraction
(selection and coding)

Risk of bias (quality)
assessment

Content
Or as defined by the study.

Gestational weight change reported in a continuous or dichotomous scale, but preference will be given to dichotomous
e mode of delivery: vaginal birth/induction of labour/caesarean birth
¢ hypertensive disorders of pregnancy (pre-eclampsia and gestational hypertension)

Fetal/neonatal outcomes:

e large for gestational age (LGA) >90th centile

¢ neonatal hypoglycaemia

¢ neonatal mortality and morbidity (include it as a composite outcome if reported.

e none identified

The committee considered all outcomes as equally important for decision making and therefore have all been rated as critical
(primary outcomes)

All references identified by the searches and from other sources will be uploaded into EPPI and de-duplicated. Titles and
abstracts of the retrieved citations will be screened to identify studies that potentially meet the inclusion criteria outlined in the
review protocol.

Dual sifting will be performed on at least 10% of records; 90% agreement is required. Disagreements will be resolved via
discussion between the two reviewers, and consultation with senior staff if necessary.

Full versions of the selected studies will be obtained for assessment. Studies that fail to meet the inclusion criteria once the full
version has been checked will be excluded at this stage. Each study excluded after checking the full version will be listed, along
with the reason for its exclusion.

A standardised form will be used to extract data from studies. The following data will be extracted: study details (reference,
country where study was carried out, type and dates), participant characteristics, inclusion and exclusion criteria, details of the
interventions if relevant, setting and follow-up, relevant outcome data and source of funding. One reviewer will extract relevant
data into a standardised form, and this will be quality assessed by a senior reviewer.

Quality assessment of individual studies will be performed using the following checklists:
ROBIS tool for systematic reviews

Wang et al checklist for assessing the methodological quality of IPD meta-analysis
https://www.bmj.com/content/bmj/373/bmj.n736.full.pdf

Cochrane RoB tool v.2 for RCTs

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

63


https://www.bmj.com/content/bmj/373/bmj.n736.full.pdf

FINAL

Healthy lifestyle interventions for those with gestational diabetes

Field

Strategy for data
synthesis

Analysis of subgroups

Content
The quality assessment will be performed by one reviewer and this will be quality assessed by a senior reviewer.

Quantitative findings will be formally summarised in the review. Where multiple studies report on the same outcome for the
same comparison, meta-analyses will be conducted using Cochrane Review Manager software.

A fixed effect meta-analysis will be conducted and data will be presented as risk ratios if possible or odds ratios when required
(for example, if only available in this form in included studies) for dichotomous outcomes, and mean differences or standardised
mean differences for continuous outcomes. Heterogeneity in the effect estimates of the individual studies will be assessed
using the 12 statistic. Alongside visual inspection of the point estimates and confidence intervals, 12 values of greater than 50%
and 80% will be considered as significant and very significant heterogeneity, respectively. Heterogeneity will be explored as
appropriate using sensitivity analyses and pre-specified subgroup analyses. If heterogeneity cannot be explained through
subgroup analysis then a random effects model will be used for meta-analysis, or the data will not be pooled.

The confidence in the findings across all available evidence will be evaluated for each outcome using an adaptation of the
‘Grading of Recommendations Assessment, Development and Evaluation (GRADE) toolbox’ developed by the international
GRADE working group: http://www.gradeworkinggroup.org/

Minimally important differences:

Default MIDs will be used for risk ratios and continuous outcomes only, unless the committee pre-specifies published or other
MIDs for specific outcomes

Minimally important differences:

Mode of delivery, hypertensive disorders of pregnancy, glycaemic control, need for pharmacological therapy, large for
gestational age, neonatal hypoglycaemia, neonatal mortality and morbidity: statistical significance

Validated scales/continuous outcomes: published MIDs where available

All other outcomes & where published MIDs are not available: 0.8 and 1.25 for all relative dichotomous outcomes; +/- 0.5x
control group SD for continuous outcomes

Evidence will be stratified by:

e single versus multiple pregnancies.

Evidence will be sub-grouped by the following only in the event that there is significant heterogeneity in outcomes:
¢ deprived socioeconomic group
o women with disabilities, including learning disabilities and other physical and mental health conditions
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Field Content
o LGBTQ+ women
o ethnicity
o White/ White British
o Asian/Asian British
o Black/African/Caribbean/Black British/Mixed/Multiple ethnic groups
o other ethnic group
e women who had bariatric surgery versus not.

Where evidence is stratified or sub-grouped the committee will consider on a case-by-case basis if separate recommendations
should be made for distinct groups. Separate recommendations may be made where there is evidence of a differential effect of
interventions in distinct groups. If there is a lack of evidence in one group, the committee will consider, based on their
experience, whether it is reasonable to extrapolate and assume the interventions will have similar effects in that group
compared with others.

Type and method of Intervention
review 0O Diagnostic
O Prognostic
O Qualitative
O Epidemiologic
O Service Delivery
O Other (please specify)
Language English
Country England
Anticipated or actual 18/05/2022
start date
Anticipated completion 22/11/2023
date
Stage of review at time Review stage Started Completed

of this submission
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Field Content

Preliminary
searches

Piloting of the
study selection | O
process

Formal
screening of
search results
against
eligibility
criteria

Data extraction | [

Risk of bias
(quality) O
assessment

Data analysis O

Named contact 5a. Named contact

National Institute for Health and Care Excellence (NICE)

5b. Named contact e-mail

mandcnutrition@nice.org.uk

5c. Organisational affiliation of the review

National Institute for Health and Care Excellence (NICE)
Review team members Senior Systematic Reviewer

Systematic Reviewer

Funding This systematic review is being completed by the National Institute for Health and Care Excellence (NICE)
sources/sponsor
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Field
Conflicts of interest

Collaborators

Other registration details

URL for published
protocol

Dissemination plans

Keywords

Details of existing review
of same topic by same
authors

Current review status

Additional information

Content

All guideline committee members and anyone who has direct input into NICE guidelines (including the evidence review team
and expert witnesses) must declare any potential conflicts of interest in line with NICE's code of practice for declaring and
dealing with conflicts of interest. Any relevant interests, or changes to interests, will also be declared publicly at the start of each
guideline committee meeting. Before each meeting, any potential conflicts of interest will be considered by the guideline
committee Chair and a senior member of the development team. Any decisions to exclude a person from all or part of a
meeting will be documented. Any changes to a member's declaration of interests will be recorded in the minutes of the meeting.
Declarations of interests will be published with the final guideline.

Development of this systematic review will be overseen by an advisory committee who will use the review to inform the
development of evidence-based recommendations in line with section 3 of Developing NICE guidelines: the manual. Members
of the guideline committee are available on the NICE https://www.nice.org.uk/quidance/indevelopment/gid-ng10191

None
crd.york.ac.uk/PROSPERO/display record.php?RecordlD=427932

NICE may use a range of different methods to raise awareness of the guideline. These include standard approaches such as:
notifying registered stakeholders of publication

publicising the guideline through NICE's newsletter and alerts

issuing a press release or briefing as appropriate, posting news articles on the NICE website, using social media channels, and
publicising the guideline within NICE.

Healthy weight gain, gestational diabetes, pregnancy, interventions, cost-effectiveness

Not applicable

O Ongoing
Completed but not published
O Completed and published
O Completed, published and being
updated
O Discontinued
None
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Details of final www.nice.org.uk
publication

App: application; CRD: Centre for reviews and dissemination; CDSR: Cochrane Database of Systematic Reviews; CENTRAL: Cochrane Central Register of Controlled Trials;
CINAHL: Cumulated Index to Nursing and Allied Health Literature; CRD: The Centre for Reviews and Dissemination; DARE: Database of Abstracts of Reviews of Effects;
EPPI: Evidence for Policy and Practice Information;, GRADE: Grading of Recommendations Assessment, Development and Evaluation; HbA1c: haemoglobin A1C; HTA: Health
Technology Assessment; LGBTQ+: lesbian, gay, bisexual, transgender and queer; MID: minimally important difference; NACNE: National Advisory Committee on Nutrition
Education; NGA: National Guideline Alliance; NHS: National health service; NICE: National Institute for Health and Care Excellence; OECD: Organisation for Economic Co-
operation and Development; PRESS: Peer Review of Electronic Search Strategies; RCT: randomised controlled trial; RoB: risk of bias; ROBIS: Risk of Bias in Systematic
Reviews; SD: standard deviation
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Appendix B Literature search strategies

Literature search strategies for review question: What are the most effective
and cost-effective healthy lifestyle interventions for women with gestational
diabetes?

Effectiveness searches

Database: Medline

Date of last search: 05/06/2023

# Searches
1 Diabetes, Gestational/
2 ((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) adj2 (diabet* or

hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) adj2 (intolerance* or regulation or
fasting or resistance)))).ti,ab,kf.

3 GDM.ti,ab,kw.

4 exp pregnancy/ or Pregnant Women/ or Prenatal Care/

5 diabetes mellitus/ or diabetes mellitus, type 2/ or blood glucose/ or glucose intolerance/

6 4 and 5

7 ((diabetes mellitus or (blood adj2 glucose)) adj2 (antenatal* or ante natal* or gestation* or maternal* or pregnan* or
prenatal* or pre natal*)).ti,ab,kf.

8 or/1-3,6-7

9 Diabetes, Gestational/dh, th [Diet Therapy, Therapy]

10 Diabetes, Gestational/pc [Prevention & Control]

11 or/9-10

12 exp Diet/

13 Diet Therapy/ or Nutrition Therapy/ or Dietetics/
14 Glycemic Control/

15 exp Nutritive Value/

16 food/ or bread/ or exp cultured milk products/ or ice cream/ or milk/ or exp whey/ or exp dietary carbohydrates/ or
exp dietary fats/ or dietary fiber/ or exp dietary proteins/ or exp probiotics/ or exp Edible Grain/ or exp vegetables/

17 exp Fruit/

18 ((diet* or intake or consum™ or food* or eat* or nutrition*) adj3 (glyc?emic or carbohydrate* or energy or calor* or fat*
or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)).ti,ab kf.

19 ((diet* adj4 hypertension*) or DASH).ti,ab,kf.

20 (diet* adj3 ((high* or rais* or elevat® or increas*) adj2 "blood pressure*")).ti,ab,kf.

21 Sedentary Behavior/ or exp Exercise/

22 (exercis* or activ* or inactiv* or low energy or fitness or fit or aerobic* or gym* or movement or moving or
sedent®).ti,ab,kf.

23 Fitness Trackers/

24 ((wearable or fitness or activ*) adj3 (track* or device* or monitor*)).ti,ab,kf.

25 life style/ or healthy lifestyle/

26 (lifestyle* or life style*).ti,ab,kf.

27 (weigh or weighs or weighing or self weigh*).ti,ab,kf.
28 Self-Management/

29 Self Care/

30 ((self or regular® or frequen*) adj2 (manag* or monitor* or regulat* or report* or care or track*)).ti,ab,kf.

31 Telemedicine/

32 (telemedicine™ or tele medicine* or telehealth* or tele health* or ehealth or e health or mhealth or m health or mobile
health or digital health).ti,ab kf.

33 exp Communications Media/ or exp Social Networking/ or exp Internet/

34 (app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e mail* or
facebook or facetime or face time or forum* or handout* or hand out* or helpline* or hotline* or internet* or ipad* or
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iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm pilot* or
personal digital assistant* or pocket pc* or podcast* or poster? or skype* or smartphone* or smart phone* or social
media or social network* or sms or telephone or text messag* or twitter or tweet* or video* or web* or wiki* or
youtube* or fitbit* or smart watch* or smartwatch* or pedometer*).ti,ab,kf.

35 Mobile Applications/
36 (mobile* adj2 (app? or application*)).ti,ab,kf.
37 exp body weight changes/

38 ((weight* adj3 (gain* or increas* or accelerat* or excess* or decreas* or retention or retain* or alter* or chang* or loss
or lost or lose or losing or reduc* or status or manag* or maintain* or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG).ti,ab,kf.

39 Weight Reduction Programs/

40 (weight adj2 (loss or manag* or reduc*) adj2 (program* or intervention* or group* or support* or organi?ation* or
commercial*)).ti,ab,kf.

41 Counseling/
42 Behavior Therapy/ or exp Cognitive Behavioral Therapy/
43 Mentoring/

44 Consumer Health Information/ or exp Health Information Management/ or Health Communication/ or Health
Promotion/ or Health Education/ or exp Patient Education as Topic/ or patient education handout/

45 Health Knowledge, Attitudes, Practice/

46 (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or
teach* or inform* or counsel* or mentor* or coach* or advi* or recommend®).ti.

47 mindful*.ti,ab,kf.
48 (health* adj2 (behavio* or belief* or believ*)).ti,ab,kf.

49 or/12-48

50 8 and 49

51 11 or 50

52 letter/

53 editorial/

54 news/

55 exp historical article/
56 Anecdotes as topic/
57 comment/

58 case reports/

59 (letter or comment*).ti.
60 or/52-59

61 randomized controlled trial/ or random®*.ti,ab.
62 60 not 61

63 animals/ not humans/

64 exp Animals, Laboratory/

65 exp Animal Experimentation/
66 exp Models, Animal/

67 exp Rodentia/

68 (rat or rats or rodent* or mouse or mice).ti.
69 or/62-68

70 51 not 69

71 limit 70 to English language

72 randomized controlled trial.pt.

73 controlled clinical trial.pt.

74 pragmatic clinical trial.pt.

75 randomi#ed.ab.
76 placebo.ab.

77 drug therapy.fs.
78 randomly.ab.
79 trial.ab.
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80
81
82
83
84
85
86
87
88
89
90
91
92

93
94
95
96

97
98

99

100
101
102
103
104
105
106

Searches

groups.ab.

or/72-80

Clinical Trials as topic.sh.

trial.ti.

or/72-76,78,82-83

meta-analysis/

meta-analysis as topic/

(meta analy* or metanaly* or metaanaly*).ti,ab.

((systematic* or evidence*) adj2 (review* or overview*)).ti,ab.

(reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.
(search strategy or search criteria or systematic search or study selection or data extraction).ab.
(search* adj4 literature).ab.

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

cochrane.jw.
or/85-93
71 and (84 or 94)

afghanistan/ or africa/ or africa, northern/ or africa, central/ or africa, eastern/ or "africa south of the sahara"/ or
africa, southern/ or africa, western/ or albania/ or algeria/ or andorra/ or angola/ or "antigua and barbuda"/ or
argentina/ or armenia/ or azerbaijan/ or bahamas/ or bahrain/ or bangladesh/ or barbados/ or belize/ or benin/ or
bhutan/ or bolivia/ or borneo/ or "bosnia and herzegovina"/ or botswana/ or brazil/ or brunei/ or bulgaria/ or burkina
faso/ or burundi/ or cabo verde/ or cambodia/ or cameroon/ or central african republic/ or chad/ or exp china/ or
comoros/ or congo/ or cote d'ivoire/ or croatia/ or cuba/ or "democratic republic of the congo"/ or cyprus/ or djibouti/
or dominica/ or dominican republic/ or ecuador/ or egypt/ or el salvador/ or equatorial guinea/ or eritrea/ or eswatini/
or ethiopia/ or fiji/ or gabon/ or gambia/ or "georgia (republic)"/ or ghana/ or grenada/ or guatemala/ or guinea/ or
guinea-bissau/ or guyana/ or haiti/ or honduras/ or independent state of samoa/ or exp india/ or indian ocean islands/
or indochina/ or indonesia/ or iran/ or iraqg/ or jamaica/ or jordan/ or kazakhstan/ or kenya/ or kosovo/ or kuwait/ or
kyrgyzstan/ or laos/ or lebanon/ or liechtenstein/ or lesotho/ or liberia/ or libya/ or madagascar/ or malaysia/ or
malawi/ or mali/ or malta/ or mauritania/ or mauritius/ or mekong valley/ or melanesia/ or micronesia/ or monaco/ or
mongolia/ or montenegro/ or morocco/ or mozambique/ or myanmar/ or namibia/ or nepal/ or nicaragua/ or niger/ or
nigeria/ or oman/ or pakistan/ or palau/ or exp panama/ or papua new guinea/ or paraguay/ or peru/ or philippines/ or
gatar/ or "republic of belarus"/ or "republic of north macedonia"/ or romania/ or exp russia/ or rwanda/ or "saint kitts
and nevis"/ or saint lucia/ or "saint vincent and the grenadines"/ or "sao tome and principe"/ or saudi arabia/ or
serbia/ or sierra leone/ or senegal/ or seychelles/ or singapore/ or somalia/ or south africa/ or south sudan/ or sri
lanka/ or sudan/ or suriname/ or syria/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or timor-leste/ or togo/ or
tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or uganda/ or ukraine/ or united arab emirates/ or
uruguay/ or uzbekistan/ or vanuatu/ or venezuela/ or vietnam/ or west indies/ or yemen/ or zambia/ or zimbabwe/

"organisation for economic co-operation and development"/

australasia/ or exp australia/ or austria/ or baltic states/ or belgium/ or exp canada/ or chile/ or colombia/ or costa
rica/ or czech republic/ or exp denmark/ or estonia/ or europe/ or finland/ or exp france/ or exp germany/ or greece/
or hungary/ or iceland/ or ireland/ or israel/ or exp italy/ or exp japan/ or korea/ or latvia/ or lithuania/ or luxembourg/
or mexico/ or netherlands/ or new zealand/ or north america/ or exp norway/ or poland/ or portugal/ or exp "republic
of korea"/ or "scandinavian and nordic countries"/ or slovakia/ or slovenia/ or spain/ or sweden/ or switzerland/ or
turkey/ or exp united kingdom/ or exp united states/

european union/

developed countries/

or/97-100

96 not 101

95 not 102

limit 103 to ed=19840101-20230605
limit 103 to dt=19840101-20230605
104 or 105

Database: Embase

Date of last search: 05/06/2023

#
1

Searches
pregnancy diabetes mellitus/
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N o o b~ W

10
11
12
13
14
15
16
17
18

19

20
21
22
23
24

25
26
27
28
29
30
31
32
33

34
35
36

37
38
39
40

41
42

Searches

((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) adj2 (diabet* or
hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) adj2 (intolerance* or regulation or
fasting or resistance)))).ti,ab,kf.

GDM.ti,ab,kw.

exp pregnancy/ or pregnant woman/ or prenatal care/

diabetes mellitus/ or non insulin dependent diabetes mellitus/ or glucose blood level/ or glucose intolerance/
4 and 5

((diabetes mellitus or (blood adj2 glucose)) adj2 (antenatal* or ante natal* or gestation* or maternal* or pregnan* or
prenatal* or pre natal*)).ti,ab,kf.

or/1-3,6-7

pregnancy diabetes mellitus/pc [Prevention]

pregnancy diabetes mellitus/th [Therapy]

9or10

exp diet/

dietetics/

diet therapy/ or diet restriction/ or low fat diet/ or diabetic diet/
glycemic control/

nutritional value/

glycemic index/ or glycemic load/

food/ or bread/ or bakery product/ or exp dairy product/ or exp carbohydrate intake/ or exp fat intake/ or dietary fiber/
or fiber intake/ or protein intake/ or probiotic agent/ or exp food grain/ or exp vegetable/ or exp fruit/

((diet* or intake or consum* or food* or eat* or nutrition*) adj3 (glyc?emic or carbohydrate* or energy or calor* or fat*
or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)).ti,ab,kf.

((diet* adj4 hypertension*) or DASH).ti,ab,kf.

(diet* adj3 ((high* or rais* or elevat* or increas*) adj2 "blood pressure*")).ti,ab,kf.
sedentary lifestyle/

exp exercise/

(exercis* or activ* or inactiv* or low energy or fitness or fit or aerobic* or gym* or movement or moving or
sedent*).ti,ab,kf.

exp activity tracker/

((wearable or fitness or activ*) adj3 (track* or device* or monitor*)).ti,ab,kf.

lifestyle/ or healthy lifestyle/

(lifestyle* or life style*).ti,ab,kf.

(weigh or weighs or weighing or self weigh*).ti,ab,kf.

self care/

((self or regular® or frequen*) adj2 (manag* or monitor* or regulat* or report* or care or track*)).ti,ab,kf.
exp telemedicine/

(telemedicine* or tele medicine* or telehealth* or tele health* or ehealth or e health or mhealth or m health or mobile
health or digital health).ti,ab,kf.

exp mass communication/
exp social network/

(app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e mail* or
facebook or facetime or face time or forum* or handout* or hand out* or helpline* or hotline* or internet* or ipad* or
iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm pilot* or
personal digital assistant™ or pocket pc* or podcast* or poster? or skype* or smartphone* or smart phone* or social
media or social network* or sms or telephone or text messag* or twitter or tweet* or video* or web* or wiki* or
youtube* or fitbit* or smart watch* or smartwatch* or pedometer*).ti,ab,kf.

exp mobile application/
(mobile* adj2 (app? or application*)).ti,ab,kf.
exp body weight change/

((weight* adj3 (gain* or increas™ or accelerat* or excess* or decreas* or retention or retain* or alter* or chang* or loss
or lost or lose or losing or reduc* or status or manag* or maintain* or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG).ti,ab,kf.

weight loss program/ or body weight management/

(weight adj2 (loss or manag* or reduc*) adj2 (program* or intervention* or group* or support* or organi?ation* or
commercial*)).ti,ab,kf.
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43 counseling/

44 behavior therapy/ or cognitive behavioral therapy/

45 mindfulness/

46 mentoring/

47 consumer health information/ or medical information system/ or medical information/

48 health education/ or diabetes education/ or health promotion/ or nutrition education/ or patient education/

49 attitude to health/

50 (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or

teach* or inform* or counsel* or mentor* or coach* or advi* or recommend*).ti.
51 mindful*.ti,ab,kf.
52 (health* adj2 (behavio* or belief* or believ*)).ti,ab,kf.

53 or/12-52

54 8 and 53

55 11 or 54

56 letter.pt. or letter/

57 note.pt.

58 editorial.pt.

59 case report/ or case study/

60 (letter or comment*).ti.

61 or/56-60

62 randomized controlled trial/ or random™*.ti,ab.
63 61 not 62

64 animal/ not human/

65 nonhuman/

66 exp Animal Experiment/

67 exp Experimental Animal/

68 animal model/

69 exp Rodent/

70 (rat or rats or rodent* or mouse or mice).ti.
71 or/63-70

72 55 not 71

73 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
74 72 not 73

75 limit 74 to English language

76 random®.ti,ab.

77 factorial*.ti,ab.

78 (crossover* or cross over®).ti,ab.

79 ((doubl* or singl*) adj blind*).ti,ab.

80 (assign* or allocat* or volunteer* or placebo*).ti,ab.
81 crossover procedure/

82 single blind procedure/
83 randomized controlled trial/
84 double blind procedure/

85 or/76-84

86 systematic review/

87 meta-analysis/

88 (meta analy* or metanaly* or metaanaly*).ti,ab.

89 ((systematic or evidence) adj2 (review* or overview*)).ti,ab.

90 (reference list* or bibliograph* or hand search* or manual search* or relevant journals).ab.

91 (search strategy or search criteria or systematic search or study selection or data extraction).ab.
92 (search* adj4 literature).ab.
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93

94
95
96
97
98

99
100

101
102
103
104
105
106

Searches

(medline or pubmed or cochrane or embase or psychlit or psyclit or psychinfo or psycinfo or cinahl or science citation
index or bids or cancerlit).ab.

((pool* or combined) adj2 (data or trials or studies or results)).ab.
cochrane.jw.

or/86-95

75 and (85 or 96)

afghanistan/ or africa/ or "africa south of the sahara"/ or albania/ or algeria/ or andorra/ or angola/ or argentina/ or
"antigua and barbuda"/ or armenia/ or exp azerbaijan/ or bahamas/ or bahrain/ or bangladesh/ or barbados/ or
belarus/ or belize/ or benin/ or bhutan/ or bolivia/ or borneo/ or exp "bosnia and herzegovina"/ or botswana/ or exp
brazil/ or brunei darussalam/ or bulgaria/ or burkina faso/ or burundi/ or cambodia/ or cameroon/ or cape verde/ or
central africa/ or central african republic/ or chad/ or exp china/ or comoros/ or congo/ or cook islands/ or cote
d'ivoire/ or croatia/ or cuba/ or cyprus/ or democratic republic congo/ or djibouti/ or dominica/ or dominican republic/
or ecuador/ or el salvador/ or egypt/ or equatorial guinea/ or eritrea/ or eswatini/ or ethiopia/ or exp "federated states
of micronesia"/ or fiji/ or gabon/ or gambia/ or exp "georgia (republic)"/ or ghana/ or grenada/ or guatemala/ or
guinea/ or guinea-bissau/ or guyana/ or haiti/ or honduras/ or exp india/ or exp indonesia/ or iran/ or exp iraqg/ or
jamaica/ or jordan/ or kazakhstan/ or kenya/ or kiribati/ or kosovo/ or kuwait/ or kyrgyzstan/ or laos/ or lebanon/ or
liechtenstein/ or lesotho/ or liberia/ or libyan arab jamahiriya/ or madagascar/ or malawi/ or exp malaysia/ or
maldives/ or mali/ or malta/ or mauritania/ or mauritius/ or melanesia/ or moldova/ or monaco/ or mongolia/ or
"montenegro (republic)"/ or morocco/ or mozambique/ or myanmar/ or namibia/ or nauru/ or nepal/ or nicaragua/ or
niger/ or nigeria/ or niue/ or north africa/ or oman/ or exp pakistan/ or palau/ or palestine/ or panama/ or papua new
guinea/ or paraguay/ or peru/ or philippines/ or polynesia/ or qatar/ or "republic of north macedonia"/ or romania/ or
exp russian federation/ or rwanda/ or sahel/ or "saint kitts and nevis"/ or "saint lucia"/ or "saint vincent and the
grenadines"/ or saudi arabia/ or senegal/ or exp serbia/ or seychelles/ or sierra leone/ or singapore/ or "sao tome
and principe"/ or solomon islands/ or exp somalia/ or south africa/ or south asia/ or south sudan/ or exp southeast
asia/ or sri lanka/ or sudan/ or suriname/ or syrian arab republic/ or taiwan/ or tajikistan/ or tanzania/ or thailand/ or
timor-leste/ or togo/ or tonga/ or "trinidad and tobago"/ or tunisia/ or turkmenistan/ or tuvalu/ or uganda/ or exp
ukraine/ or exp united arab emirates/ or uruguay/ or exp uzbekistan/ or vanuatu/ or venezuela/ or viet nam/ or
western sahara/ or yemen/ or zambia/ or zimbabwe/

exp "organisation for economic co-operation and development"/

exp australia/ or "australia and new zealand"/ or austria/ or baltic states/ or exp belgium/ or exp canada/ or chile/ or
colombia/ or costa rica/ or czech republic/ or denmark/ or estonia/ or europe/ or exp finland/ or exp france/ or exp
germany/ or greece/ or hungary/ or iceland/ or ireland/ or israel/ or exp italy/ or japan/ or korea/ or latvia/ or lithuania/
or luxembourg/ or exp mexico/ or netherlands/ or new zealand/ or north america/ or exp norway!/ or poland/ or exp
portugal/ or scandinavia/ or sweden/ or slovakia/ or slovenia/ or south korea/ or exp spain/ or switzerland/ or "Turkey
(republic)"/ or exp united kingdom/ or exp united states/ or western europe/

european union/

developed country/

or/99-102

98 not 103

97 not 104

limit 105 to dc=19840101-20230605

Database: Cochrane Database of Systematic Reviews, Issue 6 of 12, June 2023 and
Cochrane Central Register of Controlled Trials, Issue 6 of 12, June 2023

Date of last search: 05/06/2023

#
#1
#2

#3

#5
#6
#7
#8
#9
#10
#11

Searches
MeSH descriptor: [Diabetes, Gestational] this term only

((antenatal* or ante NEXT natal* or gestation* or maternal* or pregnan* or prenatal* or pre NEXT natal*) NEAR/2
(diabet* or hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glycemia or glycaemia) NEAR/2
(intolerance* or regulation or fasting or resistance)))):ti,ab,kw

GDM:ti,ab,kw

MeSH descriptor: [Pregnancy] explode all trees

MeSH descriptor: [Pregnant Women] this term only

MeSH descriptor: [Prenatal Care] this term only

{OR #4-#6}

MeSH descriptor: [Diabetes Mellitus] this term only

MeSH descriptor: [Diabetes Mellitus, Type 2] this term only
MeSH descriptor: [Blood Glucose] this term only

MeSH descriptor: [Glucose Intolerance] this term only

74

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)



FINAL

Healthy lifestyle interventions for those with gestational diabetes

#12
#13
#14

#15
#16

#17
#18
#19
#20
#21
#22
#23
#24
#25
#26
#27
#28
#29
#30
#31
#32
#33
#34
#35
#36
#37

#38
#39
#40
#41
#42

#43
#44
#45
#46
#AT
#48
#49
#50
#51
#52
#53

#54
#55
#56
#57

Searches
{OR #8-#11}
#7 AND #12

(("diabetes mellitus" or (blood NEAR/2 glucose)) NEAR/2 (antenatal* or ante NEXT natal* or gestation* or maternal®
or pregnan® or prenatal* or pre NEXT natal*)):ti,ab,kw

{OR #1-#3, #13-#14}

MeSH descriptor: [Diabetes, Gestational] this term only and with qualifier(s): [diet therapy - DH, prevention & control
- PC, therapy - TH]

MeSH descriptor: [Diet] explode all trees

MeSH descriptor: [Diet Therapy] this term only

MeSH descriptor: [Nutrition Therapy] this term only

MeSH descriptor: [Dietetics] this term only

MeSH descriptor: [Glycemic Control] this term only

MeSH descriptor: [Nutritive Value] explode all trees

MeSH descriptor: [Food] this term only

MeSH descriptor: [Bread] this term only

MeSH descriptor: [Cultured Milk Products] explode all trees
MeSH descriptor: [Ice Cream] this term only

MeSH descriptor: [Milk] this term only

MeSH descriptor: [Whey] explode all trees

MeSH descriptor: [Dietary Carbohydrates] explode all trees
MeSH descriptor: [Dietary Fats] explode all trees

MeSH descriptor: [Dietary Fiber] this term only

MeSH descriptor: [Dietary Proteins] explode all trees
MeSH descriptor: [Probiotics] explode all trees

MeSH descriptor: [Edible Grain] explode all trees

MeSH descriptor: [Vegetables] explode all trees

MeSH descriptor: [Fruit] explode all trees

((diet* or intake or consum* or food* or eat* or nutrition*) NEAR/3 (glycemic or glycaemic or carbohydrate* or energy
or calor* or fat* or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or whole NEXT grain* or
pattern®)):ti,ab,kw

((diet* NEAR/4 hypertension*) or DASH):ti,ab,kw

(diet* NEAR/3 ((high* or rais™ or elevat* or increas*) NEAR/2 blood NEXT pressure*)):ti,ab,kw
MeSH descriptor: [Sedentary Behavior] this term only

MeSH descriptor: [Exercise] explode all trees

(exercis* or activ* or inactiv* or "low energy" or fitness or fit or aerobic* or gym* or movement or moving or
sedent®):ti,ab,kw

MeSH descriptor: [Fitness Trackers] this term only

((wearable or fitness or activ*) NEAR/3 (track* or device* or monitor*)):ti,ab,kw

MeSH descriptor: [Life Style] this term only

MeSH descriptor: [Healthy Lifestyle] this term only

(lifestyle* or life NEXT style*):ti,ab,kw

(weigh or weighs or weighing or self NEXT weigh*):ti,ab,kw

MeSH descriptor: [Self-Management] this term only

MeSH descriptor: [Self Care] this term only

((self or regular® or frequen*) NEAR/2 (manag* or monitor* or regulat* or report* or care or track*)):ti,ab,kw
MeSH descriptor: [Telemedicine] this term only

(telemedicine* or tele NEXT medicine* or telehealth* or tele NEXT health* or ehealth or "e health" or mhealth or "m
health" or "mobile health" or "digital health"):ti,ab,kw

MeSH descriptor: [Communications Media] explode all trees
MeSH descriptor: [Social Networking] explode all trees
MeSH descriptor: [Internet] explode all trees

(app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e NEXT mail* or
facebook or facetime or "face time" or forum* or handout® or hand NEXT out* or helpline* or hotline* or internet* or
ipad* or iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm NEXT
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pilot* or personal NEXT digital NEXT assistant* or pocket NEXT pc* or podcast* or poster or posters or skype* or
smartphone* or smart NEXT phone* or "social media" or social NEXT network* or sms or telephone or text NEXT
messag* or twitter or tweet* or video* or web* or wiki* or youtube* or fitbit* or smart NEXT watch* or smartwatch* or
pedometer*):ti,ab,kw

#58 MeSH descriptor: [Mobile Applications] this term only
#59 (mobile* NEAR/2 (app or apps or application*)):ti,ab,kw
#60 MeSH descriptor: [Body Weight Changes] explode all trees

#61 ((weight* NEAR/3 (gain* or increas* or accelerat* or excess* or decreas* or retention or retain* or alter* or chang* or
loss or lost or lose or losing or reduc* or status or manag* or maintain* or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG):ti,ab,kw

#62 MeSH descriptor: [Weight Reduction Programs] this term only

#63 (weight NEAR/2 (loss or manag* or reduc*) NEAR/2 (program* or intervention* or group* or support* or organisation*
or organization* or commercial*)):ti,ab,kw

#64 MeSH descriptor: [Counseling] this term only

#65 MeSH descriptor: [Behavior Therapy] this term only

#66 MeSH descriptor: [Cognitive Behavioral Therapy] explode all trees
#67 MeSH descriptor: [Mentoring] this term only

#68 MeSH descriptor: [Consumer Health Information] this term only

#69 MeSH descriptor: [Health Information Management] explode all trees
#70 MeSH descriptor: [Health Communication] this term only

#71 MeSH descriptor: [Health Promotion] this term only

#72 MeSH descriptor: [Health Education] this term only

#73 MeSH descriptor: [Patient Education as Topic] explode all trees

#74 MeSH descriptor: [Patient Education Handout] this term only

#75 MeSH descriptor: [Health Knowledge, Attitudes, Practice] this term only

#76 (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or
teach* or inform* or counsel* or mentor* or coach* or advi* or recommend®):ti

#17 mindful*:ti,ab,kw

#78 (health* NEAR/2 (behavio* or belief* or believ*)):ti,ab,kw
#79 {OR #17-#78}

#80 #15 AND #79

#81 #16 OR #80

#82 conference:pt or (clinicaltrials or trialsearch):so

#83 #381 NOT #82

Database: Epistemonikos

Date of last search: 05/06/2023
-—
(title:(gestational diabetes) OR abstract:(gestational diabetes))

2 title:((therap* OR intervention* OR modif* OR change* OR treat* OR support* OR guid* OR strateg* OR program* OR
educat* OR teach* OR inform* OR counsel* OR mentor* OR coach* OR advi* OR recommend*))

& 1 AND 2 [Filters: protocol=no, classification=systematic-review, cochrane=missing, min_year=1984, max_year=2023]
Database: CINAHL

Date of last search: 05/06/2023
# Searches

S75 S16 OR S73 Limiters - Published Date: 19840101-20230605; English Language; Exclude MEDLINE records;
Human; Publication Type: Randomized Controlled Trial, Systematic Review

S74 $16 OR S73
S73 S15 AND S72

S72  S17 OR S18 OR S19 OR S20 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR
S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR S41 OR S42 OR
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S71
S70
S69

S68
S67
S66
S65
S64
S63
S62
S61
S60
S59
S58

S57
S56

S55
S54
S53
S§52

S51
S50
S49
S48

S47
S46

S45
S44
S43
S42
S41
S40

S39

Searches

S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR
S56 OR S57 OR S58 OR S59 OR S60 OR S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR
S69 OR S70 OR S71

TI ( (health* n2 (behavio* or belief* or believ*)) ) OR AB ( (health* n2 (behavio* or belief* or believ*)) )
Tl mindful* OR AB mindful*

TI ( (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or
teach® or inform* or counsel* or mentor* or coach* or advi* or recommend®) )

(MH "Attitude to Health+")

(MH "Patient Education") OR (MH "Nutrition Education")

(MH "Health Education") OR (MH "Diabetes Education")

(MH "Health Information Networks")

(MH "Health Promotion")

(MH "Health Information Management")

(MH "Consumer Health Information")

(MH "Mentorship")

(MH "Behavior Therapy") OR (MH "Cognitive Therapy+") OR (MH "Mindfulness+")
(MH "Counseling")

TI ( (weight n2 (loss or manag* or reduc*) n2 (program* or intervention* or group* or support* or organi?ation* or
commercial*)) ) OR AB ( (weight n2 (loss or manag* or reduc*) n2 (program* or intervention* or group* or support* or
organi?ation* or commercial*)) )

(MH "Weight Reduction Programs")

TI ( ((weight* n3 (gain* or increas* or accelerat* or excess* or decreas™ or retention or retain* or alter* or chang* or
loss or lost or lose or losing or reduc* or status or manag* or maintain® or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG) ) OR AB ( ((weight* n3 (gain* or increas* or accelerat* or excess*
or decreas* or retention or retain* or alter* or chang* or loss or lost or lose or losing or reduc* or status or manag* or
maintain® or control* or health* or ideal* or optimal* or optimum or appropriate or recommend*)) or GWG) )

(MH "Body Weight Changes+")
TI ( (mobile* n2 (app? or application*)) ) OR AB ( (mobile* n2 (app? or application*)) )
(MH "Mobile Applications")

TI ( (app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e mail* or
facebook or facetime or face time or forum* or handout* or hand out* or helpline* or hotline* or internet* or ipad* or
iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm pilot* or
personal digital assistant™ or pocket pc* or podcast* or poster? or skype* or smartphone* or smart phone* or social
media or social network* or sms or telephone or text messag* or twitter or tweet* or video* or web* or wiki* or
youtube* or fitbit* or smart watch* or smartwatch* or pedometer*) ) OR AB ( (app or apps or blog* or booklet* or
brochure* or dvd* or elearn® or e-learn* or email* or e-mail* or e mail* or facebook or facetime or face time or forum*
or handout* or hand out* or helpline* or hotline* or internet* or ipad* or iphone* or leaflet* or myspace or online or
magazine* or mobile or newsletter* or pamphlet* or palm pilot* or personal digital assistant* or pocket pc* or
podcast* or poster? or skype* or smartphone* or smart phone* or social media or social network* or sms or
telephone or text messag* or twitter or tweet* or video* or web* or wiki* or youtube* or fitbit* or smart watch* or
smartwatch* or pedometer*) )

(MH "Internet+")

(MH "Social Networking+")

(MH "Communications Media+")

TI ( (telemedicine* or tele medicine* or telehealth* or tele health* or ehealth or e health or mhealth or m health or
mobile health or digital health) ) OR AB ( (telemedicine* or tele medicine* or telehealth* or tele health* or ehealth or
e health or mhealth or m health or mobile health or digital health) )

(MH "Telemedicine")

TI ( ((self or regular* or frequen*) n2 (manag* or monitor* or regulat* or report* or care or track*)) ) OR AB ( ((self or
regular* or frequen*) n2 (manag* or monitor* or regulat* or report* or care or track®)) )

(MH "Self Care")

(MH "Self-Management")

TI ( (weigh or weighs or weighing or self weigh*) ) OR AB ( (weigh or weighs or weighing or self weigh*) )
TI ( (lifestyle* or life style*) ) OR AB ( (lifestyle* or life style*) )

(MH "Life Style")

TI ( ((wearable or fitness or activ*) n3 (track* or device* or monitor*)) ) OR AB ( ((wearable or fitness or activ*) n3
(track* or device* or monitor*)) )

(MH "Fitness Trackers")
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# Searches

S38 TI ( (exercis* or activ* or inactiv* or low energy or fithess or fit or aerobic* or gym* or movement or moving or
sedent*) ) OR AB ( (exercis* or activ* or inactiv* or low energy or fithess or fit or aerobic* or gym* or movement or
moving or sedent*) )

S37 (MH "Exercise+")
S36 (MH "Life Style, Sedentary")

S35  TI( (diet* n3 ((high* or rais* or elevat* or increas*) n2 "blood pressure*")) ) OR AB ( (diet* n3 ((high* or rais* or
elevat* or increas*) n2 "blood pressure*")) )

S34 TI ( ((diet* n4 hypertension*) or DASH) ) OR AB ( ((diet* n4 hypertension*) or DASH) )

S33 TI ( ((diet* or intake or consum™ or food* or eat* or nutrition*) n3 (glyc?emic or carbohydrate* or energy or calor* or
fat* or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)) ) OR AB ( ((diet*
or intake or consum* or food* or eat* or nutrition*) n3 (glyc?emic or carbohydrate* or energy or calor* or fat* or oil* or
probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)) )

S32 (MH "Fruit+")

S31 (MH "Vegetables+")

S30 (MH "Cereals+")

S29 (MH "Probiotics+")

S28 (MH "Dietary Fiber")

S27 (MH "Dietary Fats+")

S26 (MH "Dietary Carbohydrates+")
S25 (MH "Dietary Proteins+")

S24 (MH "Dairy Products+")

S23 (MH "Bread")

S22 (MH "Food")

S21 (MH "Nutritive Value+")

S20 (MH "Glycemic Control")

S19 (MH "Dietetics")

S18 (MH "Diet Therapy+")

S17 (MH "Diet+")

S16 (MH "Diabetes Mellitus, Gestational/DH/PC/TH")
S15 S12 OR S13 OR S14

S14 S1 0OR S2 OR S3

S13 TI ( ((diabetes mellitus or (blood n2 glucose)) n2 (antenatal* or ante natal* or gestation* or maternal* or pregnan* or
prenatal* or pre natal*) ) OR AB ( ((diabetes mellitus or (blood n2 glucose)) n2 (antenatal* or ante natal* or
gestation* or maternal® or pregnan* or prenatal* or pre natal*) )

S12 S10 AND S11

S11 S8 OR S9

S10 S4 OR S5 OR S6 OR S7

S9 (MH "Blood Glucose") or (MH "Glucose Intolerance")

S8 (MH "Diabetes Mellitus") OR (MH "Diabetes Mellitus, Type 2")
S7 (MH "Prenatal Care")

S6 (MH "Expectant Mothers")

S5 (MH "Pregnancy, Multiple+")

S4 (MH "Pregnancy+")

S3 TI GDM OR AB GDM

S2 TI ( ((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) n2 (diabet* or
hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) n2 (intolerance* or regulation or
fasting or resistance)))) ) OR AB ( ((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or
pre natal*) n2 (diabet* or hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) n2
(intolerance™ or regulation or fasting or resistance)))) )

S1 (MH "Diabetes Mellitus, Gestational")

Economic Searches:
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Database: Medline

Date of last search: 05/06/2023

#

17
18

19
20
21
22

23
24
25
26
27
28
29
30
31
32

33
34

35
36
37
38

Searches
Diabetes, Gestational/

((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) adj2 (diabet* or
hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) adj2 (intolerance* or regulation or
fasting or resistance)))).ti,ab,kf.

GDM.ti,ab,kw.

exp pregnancy/ or Pregnant Women/ or Prenatal Care/

diabetes mellitus/ or diabetes mellitus, type 2/ or blood glucose/ or glucose intolerance/
4 and 5

((diabetes mellitus or (blood adj2 glucose)) adj2 (antenatal* or ante natal* or gestation* or maternal* or pregnan* or
prenatal* or pre natal*)).ti,ab,kf.

or/1-3,6-7

Diabetes, Gestational/dh, th [Diet Therapy, Therapy]
Diabetes, Gestational/pc [Prevention & Control]
or/9-10

exp Diet/

Diet Therapy/ or Nutrition Therapy/ or Dietetics/
Glycemic Control/

exp Nutritive Value/

food/ or bread/ or exp cultured milk products/ or ice cream/ or milk/ or exp whey/ or exp dietary carbohydrates/ or
exp dietary fats/ or dietary fiber/ or exp dietary proteins/ or exp probiotics/ or exp Edible Grain/ or exp vegetables/

exp Fruit/

((diet* or intake or consum™ or food* or eat* or nutrition*) adj3 (glyc?emic or carbohydrate* or energy or calor* or fat*
or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)).ti,ab,kf.

((diet* adj4 hypertension*) or DASH).ti,ab,kf.
(diet* adj3 ((high* or rais* or elevat* or increas*) adj2 "blood pressure*")).ti,ab,kf.
Sedentary Behavior/ or exp Exercise/

(exercis* or activ* or inactiv* or low energy or fitness or fit or aerobic* or gym* or movement or moving or
sedent*).ti,ab,kf.

Fitness Trackers/

((wearable or fitness or activ*) adj3 (track* or device* or monitor*)).ti,ab,kf.

life style/ or healthy lifestyle/

(lifestyle* or life style*).ti,ab,kf.

(weigh or weighs or weighing or self weigh*).ti,ab,kf.

Self-Management/

Self Care/

((self or regular® or frequen*) adj2 (manag* or monitor* or regulat* or report* or care or track*)).ti,ab,kf.
Telemedicine/

(telemedicine* or tele medicine* or telehealth* or tele health* or ehealth or e health or mhealth or m health or mobile
health or digital health).ti,ab,kf.

exp Communications Media/ or exp Social Networking/ or exp Internet/

(app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e mail* or
facebook or facetime or face time or forum* or handout* or hand out* or helpline* or hotline* or internet* or ipad* or
iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm pilot* or
personal digital assistant™ or pocket pc* or podcast* or poster? or skype* or smartphone* or smart phone* or social
media or social network* or sms or telephone or text messag* or twitter or tweet* or video* or web* or wiki* or
youtube* or fitbit* or smart watch* or smartwatch* or pedometer*).ti,ab,kf.

Mobile Applications/
(mobile* adj2 (app? or application*)).ti,ab,kf.
exp body weight changes/

((weight* adj3 (gain* or increas™ or accelerat* or excess* or decreas* or retention or retain* or alter* or chang* or loss
or lost or lose or losing or reduc* or status or manag* or maintain* or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG).ti,ab,kf.
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39 Weight Reduction Programs/

40 (weight adj2 (loss or manag* or reduc*) adj2 (program* or intervention* or group* or support* or organi?ation* or
commercial*)).ti,ab,kf.

41 Counseling/
42 Behavior Therapy/ or exp Cognitive Behavioral Therapy/
43 Mentoring/

44 Consumer Health Information/ or exp Health Information Management/ or Health Communication/ or Health
Promotion/ or Health Education/ or exp Patient Education as Topic/ or patient education handout/

45 Health Knowledge, Attitudes, Practice/

46 (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or
teach* or inform* or counsel* or mentor* or coach* or advi* or recommend®).ti.

47 mindful*.ti,ab,kf.
48 (health* adj2 (behavio* or belief* or believ*)).ti,ab,kf.

49 or/12-48

50 8 and 49

51 11 or 50

52 letter/

53 editorial/

54 news/

55 exp historical article/
56 Anecdotes as topic/
57 comment/

58 case reports/

59 (letter or comment™*).ti.
60 or/52-59

61 randomized controlled trial/ or random®*.ti,ab.
62 60 not 61

63 animals/ not humans/

64 exp Animals, Laboratory/

65 exp Animal Experimentation/
66 exp Models, Animal/

67 exp Rodentia/

68 (rat or rats or rodent* or mouse or mice).ti.
69 or/62-68

70 51 not 69

71 limit 70 to English language

72 Economics/

73 Value of life/
74 exp "Costs and Cost Analysis"/

75 exp Economics, Hospital/
76 exp Economics, Medical/

77 exp Resource Allocation/

78 Economics, Nursing/

79 Economics, Pharmaceutical/

80 exp "Fees and Charges"/
81 exp Budgets/

82 budget*.ti,ab.

83 cost*.ti,ab.

84 (economic* or pharmaco?economic*).ti,ab.
85 (price* or pricing*).ti,ab.
86 (financ* or fee or fees or expenditure* or saving*).ti,ab.
87 (value adj2 (money or monetary)).ti,ab.
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88
89

90

91

92

93

94

95

96

97

08

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

resourc* allocat*.ti,ab.

(fund or funds or funding* or funded).ti,ab.

(ration or rations or rationing* or rationed).ti,ab.

ec.fs.

or/72-91

exp models, economic/

*Models, Theoretical/

*Models, Organizational/

markov chains/

monte carlo method/

exp Decision Theory/

(markov* or monte carlo).ti,ab.

econom* model*.ti,ab.

(decision* adj2 (tree* or analy* or model*)).ti,ab.

or/93-101

quality-adjusted life years/

sickness impact profile/

(quality adj2 (wellbeing or well being)).ti,ab.

sickness impact profile.ti,ab.

disability adjusted life.ti,ab.

(gal* or gtime* or qwb* or daly*).ti,ab.

(eurogol* or eq5d* or eq 5*).ti,ab.

(gol* or hgl* or hqgol* or h qgol* or hrgol* or hr qol*).ti,ab.

(health utility* or utility score* or disutilit* or utility value*).ti,ab.

(hui or hui1 or hui2 or hui3).ti,ab.

(health* year* equivalent* or hye or hyes).ti,ab.

discrete choice™.ti,ab.

rosser.ti,ab.

(willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
(sf36™ or sf 36 or short form 36* or shortform 36* or shortform36*).ti,ab.
(sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
(sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
(sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.
(sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
or/103-121

71 and (92 or 112 or 122)

limit 123 to ed=19840101-20230605

limit 123 to dt=19840101-20230605

124 or 125

Database: Embase

Date of last search: 05/06/2023
# Searches

o g b W

pregnancy diabetes mellitus/

((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) adj2 (diabet* or
hyperglyc* or IGR or IFG or IGT or FPG or ((glucose* or insulin* or glyc?emia) adj2 (intolerance* or regulation or
fasting or resistance)))).ti,ab,kf.

GDM.ti,ab,kw.

exp pregnancy/ or pregnant woman/ or prenatal care/

diabetes mellitus/ or non insulin dependent diabetes mellitus/ or glucose blood level/ or glucose intolerance/
4 and 5
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Searches

7 ((diabetes mellitus or (blood adj2 glucose)) adj2 (antenatal* or ante natal* or gestation* or maternal* or pregnan* or
prenatal* or pre natal*)).ti,ab,kf.

8 or/1-3,6-7

9 pregnancy diabetes mellitus/pc [Prevention]

10 pregnancy diabetes mellitus/th [Therapy]

11 9or10

12 exp diet/

13 dietetics/

14 diet therapy/ or diet restriction/ or low fat diet/ or diabetic diet/

15 glycemic control/
16 nutritional value/
17 glycemic index/ or glycemic load/

18 food/ or bread/ or bakery product/ or exp dairy product/ or exp carbohydrate intake/ or exp fat intake/ or dietary fiber/
or fiber intake/ or protein intake/ or probiotic agent/ or exp food grain/ or exp vegetable/ or exp fruit/

19 ((diet* or intake or consum* or food* or eat* or nutrition*) adj3 (glyc?emic or carbohydrate* or energy or calor* or fat*
or oil* or probiotic* or fiber* or fibre* or soy* or fruit* or vegetable* or "whole grain*" or pattern*)).ti,ab kf.

20 ((diet* adj4 hypertension*) or DASH).ti,ab,kf.

21 (diet* adj3 ((high* or rais* or elevat® or increas*) adj2 "blood pressure*")).ti,ab,kf.
22 sedentary lifestyle/

23 exp exercise/

24 (exercis* or activ* or inactiv* or low energy or fitness or fit or aerobic* or gym* or movement or moving or
sedent®).ti,ab,kf.

25 exp activity tracker/

26 ((wearable or fitness or activ*) adj3 (track* or device* or monitor*)).ti,ab,kf.
27 lifestyle/ or healthy lifestyle/

28 (lifestyle* or life style*).ti,ab,kf.

29 (weigh or weighs or weighing or self weigh*).ti,ab,kf.

30 self care/

31 ((self or regular* or frequen*) adj2 (manag* or monitor* or regulat* or report* or care or track*)).ti,ab,kf.

32 exp telemedicine/

33 (telemedicine* or tele medicine* or telehealth* or tele health* or ehealth or e health or mhealth or m health or mobile
health or digital health).ti,ab kf.

34 exp mass communication/

35 exp social network/

36 (app or apps or blog* or booklet* or brochure* or dvd* or elearn* or e-learn* or email* or e-mail* or e mail* or

facebook or facetime or face time or forum* or handout* or hand out* or helpline* or hotline* or internet* or ipad* or
iphone* or leaflet* or myspace or online or magazine* or mobile or newsletter* or pamphlet* or palm pilot* or
personal digital assistant™ or pocket pc* or podcast* or poster? or skype* or smartphone* or smart phone* or social
media or social network* or sms or telephone or text messag* or twitter or tweet* or video* or web* or wiki* or
youtube* or fitbit* or smart watch* or smartwatch* or pedometer*).ti,ab,kf.

37 exp mobile application/
38 (mobile* adj2 (app? or application®)).ti,ab,kf.
39 exp body weight change/

40 ((weight* adj3 (gain® or increas* or accelerat* or excess” or decreas® or retention or retain* or alter* or chang* or loss
or lost or lose or losing or reduc* or status or manag* or maintain* or control* or health* or ideal* or optimal* or
optimum or appropriate or recommend*)) or GWG).ti,ab,kf.

41 weight loss program/ or body weight management/

42 (weight adj2 (loss or manag* or reduc*) adj2 (program* or intervention* or group* or support* or organi?ation* or
commercial*)).ti,ab,kf.

43 counseling/

44 behavior therapy/ or cognitive behavioral therapy/

45 mindfulness/

46 mentoring/

47 consumer health information/ or medical information system/ or medical information/

48 health education/ or diabetes education/ or health promotion/ or nutrition education/ or patient education/
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49 attitude to health/

50 (therap* or intervention* or modif* or change* or treat* or support* or guid* or strateg* or program* or educat* or
teach* or inform* or counsel* or mentor* or coach* or advi* or recommend®).ti.

51 mindful*.ti,ab,kf.
52 (health* adj2 (behavio* or belief* or believ*)).ti,ab,kf.

53 or/12-52

54 8 and 53

55 11 or 54

56 letter.pt. or letter/

57 note.pt.

58 editorial.pt.

59 case report/ or case study/

60 (letter or comment*).ti.

61 or/56-60

62 randomized controlled trial/ or random®*.ti,ab.
63 61 not 62

64 animal/ not human/

65 nonhuman/

66 exp Animal Experiment/

67 exp Experimental Animal/

68 animal model/

69 exp Rodent/

70 (rat or rats or rodent* or mouse or mice).ti.
71 or/63-70

72 55 not 71

73 (conference abstract* or conference review or conference paper or conference proceeding).db,pt,su.
74 72 not 73

75 limit 74 to English language

76 health economics/

77 exp economic evaluation/

78 exp health care cost/

79 exp fee/

80 budget/

81 funding/

82 resource allocation/

83 budget*.ti,ab.
84 cost*.ti,ab.

85 (economic* or pharmaco?economic*).ti,ab.

86 (price* or pricing*).ti,ab.

87 (financ* or fee or fees or expenditure* or saving*).ti,ab.
88 (value adj2 (money or monetary)).ti,ab.

89 resourc* allocat™.ti,ab.

90 (fund or funds or funding* or funded).ti,ab.

91 (ration or rations or rationing* or rationed).ti,ab.

92 or/76-91

93 quality adjusted life year/

94 "quality of life index"/

95 short form 12/ or short form 20/ or short form 36/ or short form 8/
96 sickness impact profile/

97 (quality adj2 (wellbeing or well being)).ti,ab.
98 sickness impact profile.ti,ab.
99 disability adjusted life.ti,ab.
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100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

(gal* or gtime* or qwb* or daly*).ti,ab.

(eurogol* or eq5d* or eq 5*).ti,ab.

(gol* or hgl* or hgol* or h gol* or hrqol* or hr gol*).ti,ab.

(health utility* or utility score* or disutilit* or utility value*).ti,ab.

(hui or hui1 or hui2 or hui3).ti,ab.

(health* year* equivalent* or hye or hyes).ti,ab.

discrete choice™.ti,ab.

rosser.ti,ab.

(willingness to pay or time tradeoff or time trade off or tto or standard gamble*).ti,ab.
(sf36™ or sf 36 or short form 36* or shortform 36* or shortform36*).ti,ab.
(sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab.
(sf12* or sf 12* or short form 12* or shortform 12* or shortform12*).ti,ab.
(sf8* or sf 8* or short form 8* or shortform 8* or shortform8*).ti,ab.

(sf6* or sf 6* or short form 6* or shortform 6* or shortform6*).ti,ab.
or/93-113

statistical model/

exp economic aspect/

115 and 116

*theoretical model/

*nonbiological model/

stochastic model/

decision theory/

decision tree/

monte carlo method/

(markov* or monte carlo).ti,ab.

econom* model*.ti,ab.

(decision* adj2 (tree* or analy* or model*)).ti,ab.

or/117-126

75 and (92 or 114 or 127)

limit 128 to dc=19840101-20230605

Database: CRD HTA (last updated 315t March 2018)

Date of last search: 05/06/23

MeSH DESCRIPTOR Diabetes, Gestational IN HTA

((((antenatal* or ante natal* or gestation* or maternal* or pregnan* or prenatal* or pre natal*) adj2 (diabet* or hyperglyc*
or IGR or IFG or IGT or FPG)))) and (Project record:ZDT OR Full publication record:ZDT) IN HTA

((((glucose* or insulin* or glyc?emia) adj2 (intolerance* or regulation or fasting or resistance)))) and (Project record:ZDT
OR Full publication record:ZDT) IN HTA

((GDM)) and (Project record:ZDT OR Full publication record:ZDT) IN HTA
MeSH DESCRIPTOR pregnancy EXPLODE ALL TREES IN HTA
MeSH DESCRIPTOR Pregnant Women IN HTA

MeSH DESCRIPTOR Prenatal Care IN HTA

MeSH DESCRIPTOR diabetes mellitus IN HTA

MeSH DESCRIPTOR diabetes mellitus, type 2 IN HTA

MeSH DESCRIPTOR blood glucose IN HTA

MeSH DESCRIPTOR glucose intolerance IN HTA

#5 OR #6 OR #7

#8 OR #9 OR #10 OR #11

#12 AND #13
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15

16
17
18

((((diabetes mellitus or (blood adj2 glucose)) adj2 (antenatal* or ante natal* or gestation* or maternal® or pregnan* or
prenatal* or pre natal*)))) and (Project record:ZDT OR Full publication record:ZDT) IN HTA

#1 OR #2 OR #3 OR #4 OR #14 OR #15
MeSH DESCRIPTOR Diabetes, Gestational WITH QUALIFIERS DH, TH, PC IN HTA
#16 OR #17

Database: INAHTA International HTA Database

Date of last search: 05/06/2023

15

14

a A A a
o =~ N W

N W O O N ©© ©

#15 OR #14 OR #13 OR #3 OR #2 OR #1

(((blood AND glucose)) AND (antenatal* or "ante natal" or gestation* or maternal* or pregnan* or prenatal* or "pre
natal")))[Title] OR (((blood AND glucose)) AND (antenatal* or "ante natal" or gestation* or maternal® or pregnan* or
prenatal* or "pre natal")))[abs]

(("diabetes mellitus" AND (antenatal* or "ante natal" or gestation* or maternal* or pregnan* or prenatal® or "pre
natal")))[Title] OR (("diabetes mellitus" AND (antenatal* or "ante natal" or gestation* or maternal* or pregnan* or
prenatal* or "pre natal")))[abs]

#12 AND #7

#11 OR #10 OR #9 OR #8
Glucose Intolerance[mh]
Blood Glucose[mh]
Diabetes Mellitus, Type 2[mh]
Diabetes Mellitus[mh]

#6 OR #5 OR #4

Prenatal Care[mh]

Pregnant Women[mh]
Pregnancy[mhe]
(GDM)[Title] OR (GDM)[abs]

(((antenatal* or "ante natal" or gestation* or maternal* or pregnan* or prenatal* or "pre natal") AND (diabet* or
hyperglyc* or IGR or IFG or IGT or FPG)))[Title] OR (((antenatal* or "ante natal" or gestation* or maternal* or pregnan*
or prenatal* or "pre natal") AND (diabet* or hyperglyc* or IGR or IFG or IGT or FPG)))[abs]

Diabetes, Gestational[mh]

Appendix C Effectiveness evidence study selection

Study selection for: What are the most effective and cost-effective healthy
lifestyle interventions for women with gestational diabetes?

Figure 1: Effectiveness evidence study selection flow chart
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Records identified through database searching Additional records identified through other sources
n = 8526 n=0

Total records imported Records removed as duplicates
n = 8526 n = 3890

Records screened in 1st sift Record:geax;luded

: n=
Sﬁrie’r;g;gﬁ on title and abstract b REDUn]icar
- 4299 : Exclude

Records screened in 2nd sift

NGA Document Delivery Records excluded

n=329 n=0

Records excluded
n =298
1: Data not reported in an
extractable format or a format that
can be analysed
1 : study protocol
3 : Secondary publication of an
included study that does not provide
any additional relevant information
2 : Comparator in study does not
match that specified in this review
protocol
: No outcomes of interest
- 69 : Study setting does not meet
protocol
Records screened in 3rd sift - 9: More recent systematic review
Screening on full text included that covers the same topic
n =329 - 7 :Review article but not a
systematic review
- 13 : Study not reported in English
- 74 : Systematic review used as source
of primary studies
- 26 : Study does not contain an
intervention relevant to this review
protocol
- 2:Full text paper not available
- Duplicate reference
- 43 : Study design or type not relevant
to this review protocol
- 14 : Population not relevant to this
review protocol
- 24 : Systematic review includes studies
that does not meet protocol

Records included in review
n=31
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Appendix D Evidence tables

Evidence tables for review question: What are the most effective and cost-effective healthy lifestyle interventions for women
with gestational diabetes?

Table 5: Evidence tables

Avery, 1997
Bibliographic Avery, M D; Leon, A S; Kopher, R A; Effects of a partially home-based exercise program for women with gestational
Reference diabetes.; Obstetrics and gynecology; 1997; vol. 89 (no. 1); 10-5

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Diagnosed with gestational diabetes by physician or certified nurse-midwife.

Gestational age of 34 weeks or less.

18-40 years of age.

No further significant medical or obstetric complications.

Was not at time of study performing continuous 30-minute periods of physical activity more than two times per week

Could read and write English.
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Exclusion criteria Not specified, however, women were excluded due to medical reasons (no detail) or if physical activity was
recommended to them by the care provider.

Patient Mean age in years (SD)
characteristics Intervention: 32.2 (4.9)
Comparator: 30.4 (5.1)
Parity (mean, SD)
Intervention: 1.5 (NR)
Comparator: 0.4 (NR)
Mean gestational age in weeks [at screening] (SD)
NR
Mean gestational age in weeks [at intervention] (SD)
NR
Mean BMI in kg/m? [at baseline] (SD)
Intervention: 32.2 (5.9)
Control: 30.0 (5.1)
BMI class (n, %)
NR
Ethnicity (n, %)
Intervention:

Caucasian: 15 (100)
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Asian: 0 (0)
Comparator:
Caucasian: 12 (86)
Asian: 2 (12)
Education level (n, %)
NR

Income status (n, %)
NR

Setting: Large midwestern health maintenance organisation.

Intervention(s)/control Physical activity:

Involved physical activity for 30 minutes 3-4 times a week until the end of pregnancy. Physical activity involved 5-
minutes of warm up and cool down, 20 minutes cycle with ergometer or walking at 70% of estimated maximal heart rate.
An investigator was present for 2 of the sessions and included maternal and fetal monitoring. Unsupervised exercise
was undertaken 1-2 times a week and were taught to check and record their heart rate.

Comparator:

Stayed on dietary therapy and as requested by the investigators, did not change their usual physical activity. The
investigator called weekly to check on progress and women were asked to note the date, type and amount of exercise
they undertook in their blood sugar record book.

All women had been educated in home blood glucose monitoring and dietary counselling prior to entering the study.
Fasting and 2-hour postprandial blood glucose was monitored three days per week by all women and read on a
reflectance meter at the next clinic appointment. Daily home blood glucose results were recorded in log books.

Duration of follow-up Not reported.
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Sources of funding Multiple sources of funding (academic, governmental, other). Type of funding from Boehringer Manheim Corporation was
unclear.

Sample size N total = 29
Physical activity n = 15

Standard care n = 14

Other information Sourced from Brown 2017 Cochrane systematic review.
Gestational weeks at diagnosis (mean, SD): Intervention: 28.7 (3.0); Control: 26.3 (8.1).
Pre-pregnancy BMI kg/m? (mean, SD): Intervention: 28.4 (7.6); 25.5 (5.5).

Gestational diabetes diagnostic criteria: O'Sullivan and Mahan criteria (1964) and national consensus screening
guidelines (Metzger 1991).

Timing: not reported.

Screening: not reported.

Diagnosis: not reported.

Treatment target: not reported.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

Glycaemic outcomes were not able to be reported as the study reports average rates of change in daily blood glucose
levels, or baseline values.

BMI: body mass index; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; N: number of participants; NR: not reported; SD:
standard deviation; USA: United States of America.

Study arms
Physical activity (n = 15)
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Standard care (n = 14)

Outcomes

Outcome

Gestational weight change (kg)
Follow-up not reported; Final weight reported; converted from Ib to kg

Mean (SD)

Mode of birth: Caesarean
Follow-up at birth

No of events

Gestational hypertension
Gestational age at diagnosis not reported; diagnosed before birth No of events

Need for pharmacological intervention
Exogenous insulin therapy; Follow-up not reported

No of events

Large for gestational age > 90 centile
Follow-up at birth; Defined in text as >4000g

No of events

Neonatal hypoglycaemia

Follow-up after birth; defined as blood glucose concentration <2.5mmol/L at 1, 3, or 5 hours after

birth

No of events

g: grams; kg: kilograms; Ib: pounds; mmol/L: millimole per litre; n: number of participants; SD: standard deviation
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Physical activity, n =
15

83.2 (15.5)
n=3;%=20
n=0;%=0
n=4; %=26.7
n=3;%=20
n=0;%=0
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n=3;%=214
n=1,%=7.1
n=2;%=14.3
n=3;%=21.4
n=0;%=0



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Critical appraisal

This study was included in the Cochrane review (Brown 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Brown 2017). See the Brown 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Bo, 2014

Bibliographic Bo, S; Rosato, R; Ciccone, G; Canil, S; Gambino, R; Poala, C B; Leone, F; Valla, A; Grassi, G; Ghigo, E; Cassader, M;
Reference Menato, G; Simple lifestyle recommendations and the outcomes of gestational diabetes. A 2 x 2 factorial randomized trial.;
Diabetes, obesity & metabolism; 2014; vol. 16 (no. 10); 1032-5

Study details

Country/ies where Italy
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2009-2012
Inclusion criteria Women who were pregnant with gestational diabetes diagnosis based on a 75 g OGTT.

Gestational age 24-26 weeks.
Age 18-50 years.

Singleton pregnancy.

Exclusion criteria BMI > 40 kg/m?

Any known diseases, medications or obstetrical absolute/relative contraindications to physical activity

Patient Mean age in years (SD)

characteristics ] o
Physical activity: 35.9 (4.8)
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Physical activity and mixed: 35.5 (4.4)

Mixed: 35.1 (4.4)

Control (diet): 33.9 (5.3)

Parity (n, %)

Nulliparous:

Physical activity: 22 (45.0)

Physical activity and mixed: 24 (48.0)

Mixed: 17 (49.0)

Control (diet): 25 (50.0)

Mean gestational age in weeks [at screening] (SD)
Not reported

Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean BMI in kg/m? [at baseline] (SD)

Physical activity: 27.3 (4.1)

Physical activity and mixed: 27.0 (3.9)

Mixed: 26.9 (4.6)

Control (diet): 26.8 (4.1)

BMI class (n, %)

Not reported
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Intervention(s)/control

Ethnicity (%)

Not reported

Education level (n, %)
Not reported

Income status (n, %)

Not reported

The study setting: Hospital

Physical activity:

Advised to briskly walk at least 20 minutes/day (140 minutes/week; Borg's scale target rating 12—14) and individually-
prescribed diet recommendations™*.

Physical activity and mixed:

Advised to walk briskly at least 20 minutes/day every day (140 min/week; Borg's scale target rating 12—14) plus
individually oral/written recommendations for helping with healthy dietary choices (that is, lowering carbohydrate intake,
strategies for out-of-home eating, healthy cooking and food shopping and related behavioural suggestions) and
debunking false myths about diet in pregnancy. In addition to individually-prescribed diet recommendations*

Mixed:

Individually oral/written recommendations for helping with healthy dietary choices (that is, lowering carbohydrate intake,
strategies for out-of-home eating, healthy cooking and food shopping and related behavioural suggestions) and
debunking false myths about diet in pregnancy. In addition to individually-prescribed diet recommendations™.

Control (diet):
Individually-prescribed diet recommendations®.

*All women were given an individually-prescribed diet (carbohydrates 48% to 50%, proteins 18% to 20%, fats 30% to
35%, fibre 20 g to 25 g/day, no alcohol).
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All women self-monitored blood glucose 4-6 times daily (preprandial and 2 h postprandial) via glucometer.
Duration of follow-up At gestational age of 38 weeks or before delivery (if pre-term).
Sources of funding Not industry funded.

Sample size N total = 200
Physical activity n = 51
Diet n = 50
Mixed n = 49
Physical activity with diet n = 50

Other information Sourced from Brown 2017 and Han 2017 Cochrane systematic reviews.
Gestational diabetes diagnostic criteria: Not reported.
Timing: 24-26 gestational weeks.
Screening: Not reported.
Diagnosis: 75 g OGTT no further details.

Treatment target: Treatment glycaemic targets not detailed but insulin was started in the presence of fetal abdominal
ultrasound > 70th percentile and or maternal hyperglycaemia (no details).

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

ITT numbers used for analysis.

BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kg: kilograms; m: metres; min: minutes; n: number of participants; NR: not reported; OGTT: oral glucose tolerance
test; SD: standard deviation.

Study arms
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Physical activity (n = 51)

Control (diet) (n = 50)

Mixed (n = 49)

Physical activity and mixed (n = 50)

Outcomes

Outcome Physical Control Mixed, n Physical activity
activity, n= (diet),n= =49 and mixed, n =
51 50 50

Glycaemic control: fasting blood glucose concentration at the end of the 4 (0.6) 4.1 (0.6) 4.1(0.6) 4(0.6)

intervention (mmol/L)

Converted from mg/dL to mmol/L

Mean (SD)

Gestational weight change (kg) 73.2 (11) 741 (13) 74 (11.4) 73.2(11.4)

Final weight; assessed at gestational age of 38 weeks or before delivery if pre-term

Mean (SD)

Mode of birth: Caesarean N=NR;%= n=NR;% n=NR; n=NR;% =16

Follow-up at birth 17.7 =26 % =20.4

No of events

Need for pharmacological therapy N=NR;%= n=NR;% n=NR; n=NR;% =6

Insulin; Follow-up to 38 gestational weeks or before delivery (if pre-term) 5.9 =10 % = 6.1

No of events
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Outcome Physical
activity, n=
51

Large for gestational age > 90 centile n=NR; % =

Follow-up at birth 9.8

No of events

Neonatal morbidity n=NR; % =
Follow-up unclear; Composite defined in-text as newborn complications which included: 3.9

Large for gestational age, pre-term birth (delivery <37 gestational weeks) and any

neonatal conditions requiring a specific treatment or a prolonged in-hospital stay

No of events

Control
(diet), n =
50

n=NR; %
=14

n=NR; %

Mixed, n
=49

n =NR;
% =10.2

n =NR;
% =4.1

g: grams; kg: kilograms; mg/dL: milligrams per decilitre; mmol/L: millimole per litre; n: number of participants; NR: not reported; SD: standard deviation.

Critical appraisal

Physical activity
and mixed, n =
50

n=NR; % =10

n=NR; % =2

This study was included in the Cochrane review (Brown 2017 and Han 2017). The risk of bias for this study was not assessed separately and was
used from the Cochrane reviews (Brown 2017 and Han 2017). See the Brown 2017 and Han 2017 evidence tables in Appendix D for the risk of

bias assessments of respective Cochrane reviews.

Borgen, 2019

Bibliographic Borgen, Iren; Smastuen, Milada Cvancarova; Jacobsen, Anne Flem; Garnweidner-Holme, Lisa Maria; Fayyad, Seraj; Noll,
Reference Josef; Lukasse, Mirjam; Effect of the Pregnant+ smartphone application in women with gestational diabetes mellitus: a

randomised controlled trial in Norway.; BMJ open; 2019; vol. 9 (no. 11); e030884
Study details

Country/ies where Norway
study was carried out
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Study type Randomised controlled trial (RCT)
Study dates 2015-2017
Inclusion criteria Pregnant women with a 2-hour OGTT blood glucose level of Z9mmol/L.

<33 gestational weeks.
18 years of age or older.
Owned a smartphone.

Understood Norwegian, Urdu or Somali.

Exclusion criteria Type 1 or 2 diabetes.
Twin pregnancy.

Lactose or gluten intolerance.

Patient Age in years (n, %)
characteristics T —
<29: 30 (26.1)
30-37: 66 (57.4)
>38: 19 (16.5)
Comparator:
<29: 27 (22.0)
30-37: 62 (50.4)

>38: 34 (27.6)
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Parity (n, %)
Intervention:
Primiparous: 47 (40.9)
Multiparous: 68 (59.1)
Comparator:
Primiparous: 63 (51.2)
Multiparous: 60 (48.8)
Mean gestational age in weeks [at screening] (SD)
Not reported
76.5% in the intervention arm and 76.4% in the comparator arm were at 25-32 gestational weeks at diagnosis.
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Not reported
BMI class (n, %)
Intervention:
17-24 kg/m?: 43 (37.4)
25-30 kg/m?: 28 (34.1)
31-40 kg/m?: 17 (14.8)
241 kg/m?: 2 (1.7)
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Comparator:

17-24 kg/m?: 39 (33.3)

25-30 kg/m?: 46 (48.0)

31-40 kg/m?: 22 (17.9)

241 kg/m?: 1 (0.8)

Ethnicity (n, %)

Not reported

Education level (n, %)

Intervention:

Primary school/no education: 10 (8.7)
High school: 20 (17.4)

College or university <4 years: 32 (27.8)
College or university 24 years: 53 (46.1)
Comparator:

Primary school/no education: 13 (10.6)
High school: 37 (30.1)

College or university: <4 years 27 (22.0)
College or university: 24 years 46 (37.4)
Employment status (n, %)

Intervention:
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Employed or self-employed: 93 (80.9)

Not employed or not self-employed: 22 (19.1)
Comparator:

Employed or self-employed: 87 (70.7)

Not employed or not self-employed: 36 (29.3)

Study setting: Outpatient diabetes clinics in Oslo region.

Intervention(s)/control Mixed intervention: Pregnant+ app and usual care.

Pregnant+ app downloaded by women to their smartphone in hospital or at home. The app aimed to support gestational
diabetes management by adapting a healthy diet, being physically active and providing blood glucose level feedback.
The app contained four icons:

‘Blood glucose’: real-time glucose values from a glucometer displayed in graph or table with simple visual indication of
normal or high levels. Blood glucose values were recorded manually or automatically uploaded via the Bluetooth.
Women had the option to print blood glucose values to assist discussion with their health professionals.

‘Physical activity’: Displayed advantages of performing physical activities with written examples and accompanying
images of how to perform different activities such as swimming, stretching and strength training during pregnancy.
Women could also record personal goals.

‘Food and beverages’: Culturally adapted information provided about healthy diet and recommendations for healthy
drinks. Culturally tailored food items were illustrated based on language selection and a link to Norwegian Diabetes
Foundation provided which includes recipes and further information.

‘Diabetes information’: General information about gestational diabetes. Specific information provided about each
woman's follow-up in pregnancy and postpartum.

The app also provided information about advantages of breastfeeding and a frequently asked question section as well as
a small glossary.

Standard care:
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Usual care provided by midwives or diabetes nurses within consultations every 2 weeks.

Information was provided on healthy diet (reducing sugar-rich products, greater consumption of whole grains and
vegetables and frequent small meals) and encouragement of regular physical activity according to pregnancy stage.

Women taught how to measure and record blood glucose levels either on a sheet of paper or in a diary to be shown at
consultations.

If a woman in this arm independently downloaded the app, access was restricted to a link to the Norwegian Directorate
of Health with generic gestational diabetes information and a link to the Norwegian Federation of Diabetes.

All women received glucometers and lancets from the study coordinators.
Duration of follow-up Until 3 months postpartum
Sources of funding Not industry funded.

Sample size N total = 238
Mixed intervention n = 115

Standard care n = 123

Other information Gestational diabetes diagnostic criteria (guidelines not reported):
Timing: not reported.
Screening: not reported.
Diagnosis: fasting blood glucose sample (value not reported) followed by 75 g OGTT and 2 h 29mmol/L.
Treatment target: not reported.
ITT numbers used for analysis.

The study did not report information on disability, LGBTQ+ or previous bariatric surgery status.
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Glycaemic outcomes could not be reported as the study only provided these at 3 months postpartum.

App: application; BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kg: kilograms, LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres;, mmol/L:
millimole per litre; min: minutes; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Mixed intervention (n = 115)

Standard care (n = 123)

Outcomes
Outcome Mixed intervention, n =115 Standard care, n = 123
Mode of birth: Vaginal birth n=90; % =78.3 n = 86; % = 69.9

Follow-up at birth

No of events

Mode of birth: Induction of labour n=>54; % =47 n=66; % =53.7
Follow-up at birth

No of events

Mode of birth: Caesarean n=232;%=27.8 n=235; % =285
Follow-up at birth

No of events

Need for pharmacological intervention n=39; % =33.9 n=43; % =35
Follow-up unclear; Intervention n = 112 and comparator n = 121

No of events

Metformin n=10; % = 8.9 n=15;%=12.4
Follow-up unclear; Intervention n = 112 and comparator n = 121
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Outcome
No of events

Insulin
Follow-up unclear; Intervention n = 112

No of events

Metformin and insulin
Follow-up unclear; Intervention n = 112

No of events

Large for gestational age > 90 centile

and comparator n = 121

and comparator n = 121

Mixed intervention, n =115 Standard care, n = 123

n=21;%=18.8 n=24;%=19.8
nN=8;%=71 n=4;%=3.3
n=12; % =104 n=15; % =12.2

>4000 grams (macrosomia); Follow-up at birth with data extracted from medical records.

No of events
n: number of participants

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section

Domain 1: Bias arising from the
randomisation process

Domain 2a: Risk of bias due to
deviations from the intended
interventions (effect of assignment to
intervention)

Question

Risk of bias judgement for the
randomisation process

Risk of bias for deviations from the
intended interventions (effect of
assignment to intervention)

Answer

Low

(Randomisation and allocation performed by computer based
program. No significant baseline differences between arms to
suggest issues with randomisation process.)

Low

(intervention were aware of their assigned intervention during the trial
but it is unlikely to have an impact on the intervention. Intention to
treat analysis performed with all participants reported to receive
allocated interventions.)
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Section Question
Domain 3. Bias due to missing Risk-of-bias judgement for missing
outcome data outcome data

Answer

Low
(Data for all outcomes of interest were available for all women.)

Domain 4. Bias in measurement of the Risk-of-bias judgement for Low

outcome measurement of the outcome (Health professionals providing care during labour were most likely
blinded. Outcomes were objective. The statistician was blinded to the
allocation of the participants until the primary outcome analysis was
completed.)

Domain 5. Bias in selection of the Risk-of-bias judgement for Low

reported result selection of the reported result (Data were in accordance with a pre-specified analysis plan.
Numerical result unlikely to have been selected on basis of multiple
outcome measurements or analyses.)

Overall bias and Directness Risk of bias judgement Low
(The study is judged to be at low risk of bias for all domains for this
result.)

Overall bias and Directness Overall Directness Directly applicable

Overall bias and Directness Risk of bias variation across N/A

outcomes

N/A: not applicable; RCTs: randomised controlled trials; RCTs: randomised controlled trials.

Brankston, 2004

Bibliographic Brankston, Gabrielle N; Mitchell, B F; Ryan, Edmond A; Okun, Nanette B; Resistance exercise decreases the need for insulin

Reference in overweight women with gestational diabetes mellitus.; American journal of obstetrics and gynecology; 2004; vol. 190 (no.

1); 188-93

Study details
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Country/ies where
study was carried out

Study type
Study dates

Inclusion criteria

Exclusion criteria

Patient
characteristics

Canada

Randomised controlled trial (RCT)
Not reported

Women with gestational diabetes that are otherwise healthy.
Aged 20-40 years.

Gestational age of 26-32 weeks.

BMI <40 kg/m?.

Did not smoke.

Were not in a regular exercise program.
Not reported

Mean age in years (SD)

Intervention: 31.3 (5.0)

Comparator: 30.5 (4.4)

Parity (n, %)

NR

Mean gestational age in weeks [at screening] (SD)
Intervention: 29.6 (2.1)

Comparator: 29.0 (2.0)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

106



FINAL

Healthy lifestyle interventions for those with gestational diabetes

Intervention(s)/control

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with

Mean gestational age in weeks [at intervention] (SD)
NR

Mean pre-pregnancy BMI in kg/m? (SD)
Intervention: 28.0 (5.7)

Comparator: 25.9 (3.4)

BMI class (n, %)

NR

Ethnicity (n, %)

NR

Education level (n, %)

NR

Income status (n, %)

NR

Setting: Outpatient clinics at two hospitals.

Physical activity:

Progressive physical conditioning program. Three introductory sessions with supervision from an experienced instructor
with weekly contact to ensure safety and adherence. Women were instructed to perform resistance training circuit-type
exercises 3 times per week. The level of physical activity to reach was advised to be “somewhat hard”. Women were
educated on heart rate self-monitoring in order to avoid exceeding 140 beats/min during exercise and recorded each
physical activity session in a log book. The intervention was in addition to standard diabetic diet*.

Comparator:

gestational diabetes (January 2025)
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Standard diabetic diet* and were asked not to start a structured physical activity program during pregnancy.

*Standard diabetic diet: 40% carbohydrate, 20% protein, 40% fat, calculated at 24 to 30 kcal/kg per day on the basis of
the woman’s ideal pre-pregnant body weight.

Both groups performed daily fasting and 1 or 2 h postprandial measurements home glucose monitoring with portable
glucometers that had memory capabilities.

Duration of follow-up Not reported
Sources of funding Not reported

Sample size Total N = 32
Physical activity n = 16
Standard care n = 16
Other information Sourced from Brown 2017 Cochrane systematic review.
3 women were advised against exercising due to gestational hypertension and were excluded.
Gestational diabetes diagnostic criteria: Canadian Diabetes Association guidelines.
Timing: Not reported.

Screening: 50 g oral glucose, 1 h plasma glucose. If 210.3 mmol/L (185 mg/ dL) qualified diagnosis of gestational
diabetes.

Diagnosis: 75 g OGTT, 2 of 3 values met or exceeded: fasting, 25.3 mmol/L (95 mg/dL); 1 h, 210.6 mmol/L (191 mg/dL);
2 h, 28.9 mmol/L (160 mg/dL).

Treatment target: Insulin therapy was initiated if values were continuously higher than any of 3 of the following at any
time during diet therapy: mean fasting, 25.3 mmol/L (95 mg/dL); mean 1 h post-prandial, 27.8 mmol/L (140 mg/dL); or 2
h postprandial, 26.7 mmol/L (120 mg/dL). Regimens were individualised and short-acting insulin was prescribed before
meals and intermediate-acting insulin was prescribed at bedtime.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

ITT numbers were not able to be used for analysis as not all allocation numbers were available.

BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kcal/kg: Kilocalories per kilogram; kg: kilograms; m: metres;, mmol/L: millimole per litre; min: minutes; mg/ dL:
milligrams per decilitre; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Physical activity (n = 16)
Standard care (n = 16)

Outcomes

Outcome

Glycaemic control: fasting blood glucose concentration (mmol/L) at the end of the
intervention
n = 12 for both arms

Mean (SD)

Gestational weight change (kg)
Total pregnancy weight gain; Follow-up unclear

No of events

Need for pharmacological intervention
Insulin; Follow-up not reported

No of events
kg: kilograms; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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This study was included in the Cochrane review (Brown 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Brown 2017). See the Brown 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Brown, 2017
Bibliographic Brown, J.; Ceysens, G.; Boulvain, M.; Exercise for pregnant women with gestational diabetes for improving maternal and
Reference foetal outcomes; Cochrane Database of Systematic Reviews; 2017; vol. 2017 (no. 6); cd012202

Study details

Country/ies where 5 RCTs were included from this review (Avery 1997, Bo 2014, Brankston 2004, Halse 2014 (Halse 2015), Jovanovic-
study was carried out Peterson 1989)

Included countries from these 5 RCTs: Australia, Canada, Italy, USA
Study type Systematic review of randomised controlled trials

Study dates Systematic review inclusion dates:

No date restrictions. All databases searched 27 August 2016.

Inclusion criteria Systematic review inclusion criteria:
Types of studies

Published or unpublished randomised controlled trials in full-text or abstract format. Cluster-randomised trials were
eligible. Conference abstracts were handled in the same way as full-text publications.

Types of participants
Pregnant women diagnosed with gestational diabetes mellitus (GDM) (as defined by trialist).

Types of interventions

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Exclusion criteria

Patient
characteristics

Intervention(s)/control

Duration of follow-up

Sources of funding

Sample size

Any type of exercise programme (+/- standard care) targeted at women with GDM at any stage of pregnancy compared
with 1) standard care or 2) another intervention.

Types of outcome measures:

Extensive, included all of the maternal and neonatal/infant outcomes relevant for this review.

Women with known pre-gestational diabetes (type 1 or type 2 diabetes) were excluded.

Quasi-randomised and cross-over trials were not eligible for inclusion.

See Appendix D evidence tables for individual study characteristics.

See Appendix D evidence tables for individual intervention/control details.

For included studies in this review:

Avery 1997: Not reported; Bo 2014: At gestational age of 38 weeks or before delivery (if pre-term); Brankston 2004: Not
reported, Halse 2014: to mean (SD) 34.6 (0.3) gestational weeks, Jovanovic-Peterson 1989: Not reported

Not industry funded

N = 5 RCTs included in this systematic review ranging from total sample size N = 19 (Jovanovic-Peterson 1989) to N =
194 (Bo 2014)

(Cochrane review total RCTs = 11)

RCT: randomised control trial; USA: United States of America.

Outcomes

See Appendix D evidence tables for individual study outcomes.
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Critical appraisal — Risk of Bias in Systematic Reviews (ROBIS) checklist

Section

Study eligibility
criteria

Identification and
selection of
studies

Data collection
and study
appraisal

Synthesis and
findings

Overall study
ratings

Overall study
ratings
BMI: body mass index.

Carolan-Olah, 2019

Bibliographic
Reference

Question

Concerns regarding
specification of study
eligibility criteria

Concerns regarding
methods used to identify
and/or select studies

Concerns regarding
methods used to collect
data and appraise studies

Concerns regarding the
synthesis and findings

Overall risk of bias

Applicability as a source of
data

Answer

Low
(Review adhered to objectives and eligibility criteria were appropriate.)

Low
(Search databases and methods were appropriate with no restrictions to date or language
applied. Two reviewers independently assessed study inclusion.)

High

(Data extraction and risk of bias was performed by two reviewers. Certain baseline
characteristics (such as BMI, maternal age, parity, education level, ethnicity) were not reported;
follow-up times were not reported; gestational diabetes diagnostic criteria or indication for
treatment were also not always reported which would have aided the interpretation of the
evidence. All other important study characteristics were reported. All relevant results collected
for synthesis.)

Low
(All analyses were appropriate and pre-defined with heterogeneity and biases addressed.)

High

Fully applicable

Carolan-Olah, Mary; Sayakhot, Padaphet; A randomized controlled trial of a web-based education intervention for women
with gestational diabetes mellitus.; Midwifery; 2019; vol. 68; 39-47
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Study details

Country/ies where Australia
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2014-2015
Inclusion criteria Pregnant women aged 18-45 with a recent diagnosis of gestational diabetes.

Attending the Hospital Maternity Diabetes Clinic.

Exclusion criteria Pre-existing type 1 or 2 diabetes.

Not able to write or understand English.

Patient Mean age in years (SD)

characteristics NR, total mean (range) 31.7 (19-43) years
Parity (n, %)
NR
Mean gestational age in weeks [at screening] (SD)
NR
Mean gestational age in weeks [at intervention] (SD)
NR
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
NR

BMI class (n, %)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Intervention:

Underweight (<18.5 kg/m?): 0 (0)

Healthy weight (18.5-24.9 kg/m?): 21 (40.4)
Overweight (25-29.9 kg/m?): 11 (21.2)

Obese (230 kg/m?): 20 (38.5)

Comparator:

Underweight (<18.5 kg/m?): 0 (0)

Healthy weight (18.5-24.9 kg/m?): 17 (29.3)
Overweight (25-29.9 kg/m?): 15 (25.9)

Obese (230 kg/m?): 26 (44.8)

Ethnicity (%)

NR

Education level (n, %)

Intervention:

Year 12 or below: 12 (23.1)

Certificate, advanced diploma or diploma:13 (25)
Bachelor degree: 17 (32.7)

Postgraduate degree (for example, Graduate diploma, Masters or PhD): 10 (19.2)
Comparator:

Year 12 or below: 17 (29.3)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Certificate, advanced diploma or diploma:16 (27.6)
Bachelor degree: 13 (22.4)

Postgraduate degree (for example, Graduate diploma, Masters or PhD): 12 (20.7)
Work status (n %)

Intervention

Full time: 16 (39.8)

Part time: 11 (21.2)

Other (for example, no paid work or unemployed): 25 (48.1)
Comparator

Full time: 20 (34.5)

Part time: 8 (13.8)

Other (for example, No paid work or unemployed): 30 (51.7)

The study setting: Maternity diabetes clinic within a large metropolitan hospital.

Intervention(s)/control Mixed intervention:

Web-based educational intervention with four modules relating to gestational diabetes and four information resources.
The four modules covered healthy food choices, healthy habits/ lifestyle, emotions, family and food, and testing blood
glucose levels and the four information resources were based on nutrition recommendations and provided information on
what is gestational diabetes, healthy diet and exercise, what to do if still hungry and healthy purchases. After each
section, a quiz was displayed.

Standard care:
Single clinic-based educational class as part of usual care which was held for 1.5 h by a hospital dietician and diabetes
educators at the beginning of a gestational diabetes diagnosis. 5-8 women would usually attend a class covering blood

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Duration of follow-up
Sources of funding

Sample size

Other information

glucose monitoring instructions, healthy diet information, which foods to avoid/limit as well as physical activity and
healthy lifestyle.

12 weeks postpartum.
Not industry funded.

N total = 116
Mixed intervention n = 56

Standard care n = 60

Gestational diabetes diagnostic criteria: NR but likely Australasian Diabetes in Pregnancy (ADIPS) criteria:
Timing: not reported.

Screening: not reported.

Diagnosis: fasting plasma glucose 5.1-6.9 mmol/L, or 1 h glucose 210 mmol/L, or 2 h glucose 8.5—-11 mmol/L.
Treatment target: not reported.

Women were recruited at about 28—32 gestational weeks.

The hospital where the study was based served a low socio-economic area with high migrant populations (76.9% and
62.1% in the study intervention and comparator were born overseas, respectively) with lower access to pregnancy
healthcare as well as lower health literacy.

ITT numbers used for analysis.
The study did not report information on disability, LGBTQ+ or previous bariatric surgery status.

The study reported all other potentially relevant outcomes at postpartum.

BMI: body mass index; h: hout/s; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L: millimole per litre; n: number of
participants;, NR: not reported; PhD: Doctor of Philosophy, SD: standard deviation.

Study arms
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Mixed intervention (n = 56)
Standard care (n = 60)

Outcomes

Outcome

Large for gestational age > 90 centile

Mixed intervention, n Standard care, n
=56 =60

n=2;%=3.8 n=1,%=17

>4000g (macrosomia) with follow-up at birth (information obtained from medical records at 12w

postpartum); intervention n = 52, comparator n = 58

No of events
g: grams; n: number of participants; w: weeks.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question

Domain 1: Bias arising from the Risk of bias judgement for
randomisation process the randomisation process

Domain 2a: Risk of bias due to  Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing  Risk-of-bias judgement for
outcome data missing outcome data

Answer

Low

(Allocation was by a computer generated list of random numbers. No information
was provided on blinding of allocation sequence. No major significant differences
between baseline differences to suggest problem with randomisation process.)

Some concerns

(Participants and those that delivered the intervention were not blinded to
allocation, however unlikely to have impacted the intervention. In addition, those
allocated to standard care were not given the password to the web intervention.
The analysis was not ITT and did not include 6 women that withdrew from the
study after birth which was unlikely to impact the result.)

Low
(There were more participants with missing outcome data than number of events
for outcome, however, it is unlikely that missingness in the outcome depended on
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Section Question

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of  Risk-of-bias judgement for

Answer

it's true value as withdrawal of the participants occurred after outcome
occurrence.)

Low
(Measurement of outcome was appropriate and unlikely to differ between arms.)

Low

the reported result selection of the reported (The trial was registered prospectively with the protocol approved by the hospital
result human research committee and while a statistical analysis plan is not published,
it was likely prospective. Numerical result unlikely to have been selected on
basis of multiple outcome measurements or analyses.)
Overall bias and Directness Risk of bias judgement Some concerns
(The study is judged to raise some concerns in at least one domain for this result,
but not to be at high risk of bias for any result.)
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across N/A
outcomes
ITT: intention to treat; NA: not applicable; RCTs: randomised controlled trials.
Christie, 2022
Bibliographic Christie, Hannah E; Chang, Courtney R; Jardine, Isabelle R; Francois, Monique E; Three short postmeal walks as an alternate
Reference therapy to continuous walking for women with gestational diabetes.; Applied physiology, nutrition, and metabolism =

Physiologie appliquee, nutrition et metabolisme; 2022; vol. 47 (no. 10); 1031-1037

Study details

Country/ies where Australia
study was carried out
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Study type Randomised controlled trial (RCT)
Study dates 2018-2020
Inclusion criteria Women diagnosed with gestational diabetes based on International Association of Diabetes in Pregnancy Study Group

(IADPSG) criteria (see other information).
Aged >18 years.

<30 weeks gestational weeks.

Exclusion criteria Unable to perform physical activity.
Multiple gestation.
High-risk pregnancy.
Taking pre-existing hypertension medications.
Cardiac disease, renal disease, thyroid disease, or psychosis.

Treatment with metformin or corticosteroids.

Patient Mean age in years (SD)
characteristics )
Intervention: 35 (4)
Comparator: 34 (4)
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)

Not reported

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean BMI in kg/m? [at baseline] (SD)
Not reported

BMI class (n, %)

Not reported

Ethnicity (%)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Local health district.

Intervention(s)/control Physical activity:
Three 10-minute rounds of continuous walking, within 60 minutes of breakfast, lunch, and dinner.
Standard care:

30 minutes of moderate intensity daily continuous physical activity, undertaken at any time as per physical activity
guidelines provided in standard care.

All women:

Walking encouraged as main form of exercise with examples provided of how to integrate into daily routine.
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Underwent 3 days of baseline standard care, followed by 3 days of their allocation.

Baseline standard care involved a group education session at local health district diabetes service. This involved
guideline based nutrition education (NHMRC 2013) focusing on carbohydrates and with low Gl index carbohydrates
(around two exchanges 15g each) for all meals and snacks; self-monitoring blood glucose and physical activity as
described above for standard care.

Wore a continuous glucose monitor and inclinometer for 6 days under free-living conditions between 28-30 gestational
weeks.

Recorded their meal times.
Duration of follow-up At time of finishing 3 day intervention.
Sources of funding Not industry funded.

Sample size N total = 32
Physical activity n = 17

Standard care n = 15

Other information Gestational diabetes diagnostic criteria IADPSG criteria (Duran et al. 2014).
Timing: Not reported.
Screening: Not reported.
Diagnosis: Not reported.
Treatment target: Not reported.

ITT numbers per allocation could not be used for analysis as they were not reported, instead reported numbers provided
were used (those that completed the intervention).

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.
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BMI: body mass index; Gl: glycaemic index; IADPSG: International Association of Diabetes in Pregnancy Study Group; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay,
bisexual, transgender and queer; m: metres; n: number of participants; SD: standard deviation.

Study arms
Physical activity (n = 17)
Standard care (n = 15)

Outcomes

Outcome Physical activity, n = 17 Standard care, n = 15
Glycaemic control: during intervention fasting blood glucose (mmol/L) 5(0.4) 4.9 (0.4)

Mean over 3 days of intervention

Mean (SD)

mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Some concerns

randomisation process randomisation process (Randomisation was performed by a third party computer random number
generator, however, no information was provided on allocation concealment.
There were significant differences between groups for BMI at baseline
(Intervention mean (SD) 30.4 (6.65); control 25.1 (4.66)) and is unclear if this
was compatible with chance as there were no other significant baseline

differences.)
Domain 2a: Risk of bias due to  Risk of bias for deviations Some concerns
deviations from the intended from the intended (No information on whether participants and those that delivered the
interventions (effect of interventions (effect of intervention were blinded to allocation, however unlikely to have impacted the
assignment to intervention) assignment to intervention) intervention. The analysis was not intention to treat and did not include 6

women that withdrew from the study (of the total participants (N=41)n=5
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Section Question

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Overall bias and Directness Risk of bias variation across
outcomes

Answer

due to skin irritations from the continuous glucose monitor and n = 2 for
personal reasons, no information on which allocation), however, unlikely to
have a substantial impact on the result.)

High

(Intention to treat analysis was not used. The primary reason for withdrawal
from the study due to skin irritations from the continuous glucose monitor was
directly related to missing outcome data (12% of total included women (n =
5/41); numbers by allocation not reported).)

Low

(Method of outcome measurement was appropriate and was unlikely to have
differed between groups. Outcomes were objective. No information whether
outcome assessors were aware of allocation but was unlikely to affect
assessment of outcome.)

Some concerns

(No information provided on whether the trial was analysed in accordance with
a pre-specified analysis plan. Numerical result unlikely to have been selected
on basis of multiple outcome measurements or analyses.)

High

(The study is judged to be at high risk of bias in at least one domain for this
result.)

Directly applicable

N/A

BMI: body mass index; n: number of participants;, N/A: not applicable; RCTs: randomised controlled trials; SD: standard deviation.

Cypryk, 2007
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Bibliographic Cypryk, Katarzyna; Kaminska, Patrycja; Kosinski, Marcin; Pertynska-Marczewska, Magdalena; Lewinski, Andrzej; A
Reference comparison of the effectiveness, tolerability and safety of high and low carbohydrate diets in women with gestational
diabetes.; Endokrynologia Polska; 2007; vol. 58 (no. 4); 314-9

Study details

Country/ies where Poland
study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported.

Inclusion criteria Caucasian women with newly diagnosed gestational diabetes.
Exclusion criteria Not reported.

Patient Mean age in years (SD)

characteristics
Not reported, overall 28.7 (3.7)

Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean BMI in kg/m? [at baseline] (SD)
Not reported
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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BMI class (n, %)

Not reported

Ethnicity (n, %)

Caucasian:

Low-carbohydrate diet: 15 (100)
High-carbohydrate diet: 15 (100)
Education level (n, %)

Not reported

Income status (n, %)

Not reported

Study setting: Outpatient diabetes and metabolic diseases hospital clinic.

Intervention(s)/control Low-carbohydrate diet:

Daily total energy divided as carbohydrate: 45%, protein: 25%, fat: 30% (based on daily total energy of 1800 kcal) and
advised by a qualified dietician. Women were encouraged to follow the diet until birth.

High-carbohydrate diet:

Daily total energy divided as carbohydrate: 60%, protein: 25%, fat: 15% (based on daily total energy of 1800 kcal).
Women were encouraged to follow the diet until birth.

All women:

3-4 days prior to the intervention, blood glucose was recorded from the women's diaries to obtain average 24 h
glycaemia under normal diet conditions.

All were educated by a qualified dietician.
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For the first 14 days of the intervention, women were instructed to self-monitor their blood glucose at home 4 times a day
(fasting and 2 h after breakfast, lunch and dinner) and to be recorded in the home blood glucose monitoring diary.

On day 15, nutritional recommendation compliance was checked and diaries were reviewed.

Urine ketones were checked daily.
Duration of follow-up Not reported.
Sources of funding Not reported.

Sample size Total N = 30
Low-carbohydrate diet: n = 15

High-carbohydrate diet: n = 15

Other information Sourced from Han 2017 Cochrane systematic review.
Gestational diabetes diagnostic criteria: WHO criteria.
Timing: 24-26 gestational weeks.
Screening: Not reported.
Diagnosis: 1 or more value met or exceeded: Fasting = 7.0 mmol/L; 75 g glucose load 2 h =2 7.8 mmol/L.
Treatment target: Not reported, blood glucose values aimed at: fasting <90 mg/dl and 2 h after each meal <120 mg/dL.
Gestational age in weeks at delivery (mean, SD): Low-carbohydrate diet: 38.9 (1.4); High-carbohydrate diet: 38.8 (1.2).
The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

ITT numbers used for analysis.

BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kcal: kilocalories; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mg/ dL:
milligrams per decilitre; n: number of participants; mmol/L: millimole per litre; SD: standard deviation; WHO: World Health Organization.
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Study arms

Low-carbohydrate diet (n = 15)
High-carbohydrate diet (n = 15)
Outcomes

Outcome

Glycaemic control: fasting blood glucose at the end of the intervention
(mmol/L)
Converted from mg/dL to mmol/L

Mean (SD)

Mode of birth: Vaginal birth
Follow-up at birth; Per protocol n not reported

No of events

Mode of birth: Caesarean
Follow-up at birth; Per protocol n not reported

No of events

Need for pharmacological therapy
Follow-up not reported; Per protocol n not reported

No of events

Large for gestational age > 90 centile
Reported as >4000g; Follow-up at birth; Per protocol n not reported

No of events

mmol/L: millimole per litre; mg/ dL: milligrams per decilitre; n: number of participants; NR: not reported; SD: standard deviation.

Low-carbohydrate diet, n =

15

4.5 (0.4)
n=7;%=NR
n=7;%=NR
n=2;%=NR
nN=0;%=0
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Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias of this study was not assessed separately. The risk of bias for this
study was used from the Cochrane review (Han 2017). See the details of Appendix D risk of bias assessment of Han 2017 Cochrane review in
Appendix D

Downs, 2017
Bibliographic Downs, Danielle Symons; Dinallo, Jennifer M; Birch, Leann L; Paul, lan M; Ulbrecht, Jan S; Randomized Face-to-Face vs.
Reference Home Exercise Interventions in Pregnant Women with Gestational Diabetes.; Psychology of sport and exercise; 2017; vol.

30; 73-81
Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported.
Inclusion criteria Pregnant women diagnosed with gestational diabetes.

Age 218 years.
Able to speak and comprehend English.
Living in areas in and around Central Pennsylvania.

Provided written consent to study and written clearance from healthcare provider.

Exclusion criteria Contraindications to exercise (ACOG, 2002).
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Patient Mean age in years (SD)
characteristics Not reported
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Not reported
BMI class (n, %)
Not reported
Ethnicity (n, %)
Not reported
Education level (n, %)
Not reported
Income status (n, %)

Not reported

The study setting: University clinic research centre.

Intervention(s)/control Physical activity (face to face):
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Initial in person consultation to explain intervention and receive study materials including education binder, schedules
and parking/childcare instructions.

Face to face exercise education, motivational support/self-efficacy enhancement.

Moderate intensity exercise (for example, treadmill walking/jogging, cycle ergometer, low-impact aerobics) on 2
days/week delivered in a 70-min session (for example, 10 min warm-up, 30-40 min exercise, 10-min cooldown, 10-15
min stretching; ACOG, 2002; Padayachee & Coombes, 2015) and led by a certified fitness instructor.

Educational curriculum (mailed a week prior to call) was based on the Diabetes Prevention Program and included
content on exercise as a way of life, committing to lifestyle change, eating for exercise, managing stress, and staying
motivated, The TPB content was developed by the first author (for example, benefits/positive attitude characteristics of
exercise; sources of and strategies to improve normative/social support, perceived control, and self-regulation;
overcoming barriers to exercise such as goal-setting, exercise self-monitoring, and overcoming negative self-talk;
motivational tools including positive affirmations/encouraging quotes; and interactive discussions with the instructor on
these topics). A registered nurse was present during sessions to monitor negative symptoms and evaluate blood glucose
values (that is, women self-checked blood glucose before/after exercise sessions; ADA, 2011).

Above in addition to standard care.
Physical activity (home based):

Initial in person consultation to explain intervention and receive study materials including education binder, schedules
and parking/childcare instructions.

Same education/motivational support/self-efficacy enhancement as the face to face group but it was delivered every 2
weeks in a 45min phone session led by a certified fitness instructor.

Participants were encouraged to exercise on their own to meet guidelines.

Standard care: Standard prenatal care from their healthcare provider which involved diet advice for gestational diabetes
and encouragement to exercise based on USDHHS 2008 guidelines.

All women:
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At baseline assessment undertook a treadmill walking protocol to estimate fitness levels and negative symptoms.
Women were also provided an activity monitor with written instructions for wearing it over the following 7 days for free-
living assessment of activity.

Duration of follow-up Until birth.
Sources of funding Not industry funded

Sample size N total = 65
Physical activity (face to face): n = 22
Physical activity (home based): n = 22

Standard care: n = 21

Other information The study only reported study characteristics for women that completed the study.
Gestational diabetes diagnostic criteria not reported.
Timing: 16 gestational weeks.
Screening: 50 g 2 hr glucose tolerance test if > 130 mmol/L.
Diagnosis: 100 g OGTT fasting blood sugar 92 mmol/L, 1 h 180 mmol/L, 2 h 153 mmol/L with one abnormal value
Treatment target: Not reported.

ITT numbers used for analysis. Both physical activity arms were combined in order to compare to the control in the same
analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

ACOG: American College of Obstetricians and Gynecologists; ADA: American diabetes association; BMI: body mass index; g: gram; hr: hour/s; ITT: intention to treat; kg:
kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; min: minutes; mmol/L: millimole per litre; n: number of participants; OGTT: oral glucose tolerance
test; SD: standard deviation; TPB: Theory of planned behaviour; USA: United States of America; USDHHS: United States Department of Health and Human Services.

Study arms
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Physical activity (face to face) (n = 22)
Physical activity (home based) (n = 22)
Standard care (n = 21)

Outcomes

Outcome Physical activity (face to
face), n = 22

Glycaemic control: during intervention: fasting blood glucose Mean (SD) = 82 (NR)
levels (mmol/L)
At 24 gestational weeks

Custom value

Glycaemic control: fasting blood glucose levels at the end of Mean (SD) = 78 (NR)
the intervention (mmol/L)
At 36 gestational weeks

Custom value

Need for pharmacological intervention n=28; % =36.4
Follow-up until birth; ITT numbers used as n per arm for this
outcome is unclear

No of events

ITT: intention to treat; mmol/L: millimole per litre; n: number of participants; NR: not reported; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs
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Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement  Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Answer

Low
(Allocation was random although method of concealment was not described.
No significant baseline differences between groups.)

Some concerns

(No information provided on whether participants and those that delivered the
intervention were blinded to allocation, however unlikely to have impacted the
intervention. The analysis was not intention-to-treat and in addition to not
including women with missing data, did not include in analysis those who
dropped out due to no time (F2F n = 3/22, Home n = 3/22, Control n = 3/21),
complications (Home n = 1/22), and moved (Home n = 1/22). Impact on the
results of number of participants excluded from the analysis is unclear but
does not appear to strongly be related to prognostic factors.)

High

(Women with >5% missing outcome data were excluded from analysis (F2F:
27% n = 6/22; home 18% n = 4/22; control 14% n = 3/21) and it was not clear
whether missingness in the outcome depended on true value.)

Low
(The method of measurement was appropriate. Although outcome assessors
were likely aware of the intervention received, this is unlikely to affect results.)

Some concerns
(No protocol available. Numerical result unlikely to have been selected on
basis of multiple outcome measurements or analyses.)

Some concerns
(The study is judged to raise some concerns in at least one domain for this
result, but not to be at high risk of bias for any domain.)
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Section Question Answer
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  N/A

outcomes

F2F: face to face; n: number of participants; N/A: number of participanst; RCTs: randomised controlled trials.
Durnwald, 2016
Bibliographic Durnwald, Celeste P; Kallan, Michael J; Allison, Kelly C; Sammel, Mary D; Wisch, Susan; Elovitz, Michal; Parry, Samuel; A

Reference Randomized Clinical Trial of an Intensive Behavior Education Program in Gestational Diabetes Mellitus Women Designed to
Improve Glucose Levels on the 2-Hour Oral Glucose Tolerance Test.; American journal of perinatology; 2016; vol. 33 (no. 12);

1145-51
Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)

Study dates 2013-2015

Inclusion criteria Women with gestational diabetes attending the study's tertiary care hospital.
Exclusion criteria 233 gestational weeks.

Women with possible overt type 2 diabetes (gestational diabetes diagnosis <20 gestational weeks).
Multiple gestations.

Chronic steroid therapy.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

134



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Patient Mean age in years (SD)
characteristics Intervention: 31.4 (6.3)
Comparator: 32.5 (4.8)
Parity (n, %)
Not reported, median (IQR) was reported as mixed intervention: 0 (0, 2) and standard care:1 (0, 1)
Mean gestational age in weeks [at screening] (SD)
Mixed intervention: 30.8 (2.1)
Standard care: 30.6 (2.4)
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean BMI in kg/m? [at baseline] (SD)
Not reported
BMI class (n, %)
Not reported
Ethnicity (n, %)
Black:
Mixed intervention: 25 (51.0)
Standard care: 21 (40.4)
Caucasian

Mixed intervention: 16 (32.7)
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Standard care: 23 (44.2)

Asian

Mixed intervention: 7 (14.3)

Standard care: 6 (11.5)

Other

Mixed intervention: 1 (2.0)

Standard care: 2 (3.8)

Hispanic ethnicity (separately reported):
Mixed intervention: 1 (2.0)

Standard care: 3 (2.0)

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Tertiary care hospital.

Intervention(s)/control Mixed intervention:
Intensive behaviour education program with at least 2 nutrition counselling sessions:
The first session involved standard care nutrition counselling with added motivational messaging.

The second session provided personalized feedback after review of 1 week food diary. Healthy food choices and optimal
weight gain were reinforced with focus on healthy attitudes and behaviours in pregnancy.
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Women were also provided with a manual (8 pregnancy, 4 postpartum chapters) "The Healthy Gestational Diabetes
Pregnancy Program" adapted from a diabetes prevention program which focused on food and inactivity behavioural
modification techniques, tips for new healthy attitudes and behaviours and physical activity recommendations focused on
increased walking. The manual targeted healthy lifestyle choices, motivational messaging and further exercise and
nutritional facts. Women reviewed chapters weekly with a research nurse in a 20-30 minute call. Personalised goals
were formed for the following week and discussed at the start of the next call.

Received a pedometer.
Standard care:

One off nutrition counselling session with a nutritionist/certified diabetic educator with diet advice based on dietary
guidelines consistent with the American Diabetes Association diabetic diet and healthy weight gain advice based on
Institute of Medicine guidelines.

All women:
Underwent specialised prenatal care for diabetes within a pregnancy program led by maternal fetal medicine specialists.

Used a portable glucometer for daily self blood glucose monitoring involving fasting and 1 h postprandial
measurements.

Weekly or biweekly office visit (based on gestational age) for review of blood glucose data by study personnel and
insulin or glyburide was initiated if criteria met (see other information).

Duration of follow-up Until 6-12 weeks postpartum
Sources of funding Not industry funded

Sample size N total = 100
Mixed intervention n = 49

Standard care n = 51

Other information 7 (14.3%) women in mixed intervention and 5 (9.6%) in standard care had a history of gestational diabetes.
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Mean (SD) pre-pregnancy BMI (kg/m?) reported as 30.7 (6.8) for mixed intervention and 32.2 (9.4) for standard care.
Gestational diabetes diagnostic criteria: Method not stated or Carpenter and Coustan.

Timing: Not reported.

Screening: 1 h glucose challenge test of 27.5 mmol/L.

Diagnosis: Either 1 h glucose challenge test 211.1 mmol/L or following above screening test 100g 3 h OGTT if 2 or more
values are abnormal from fasting = 5.3 mmol/L, 1 h = 10.0 mmol/L, 2 h value = 8.7 mmol/L, 3 h = 7.8 mmol/L.

Treatment target: Initiation of insulin or glyburide if >30% of blood glucose levels were above the designated target
values of fasting <95 mg/dL and 1 h postprandial <140 mg/dL. Once treatment began, doses were altered if >20% of
values were above targets.

ITT numbers used for analysis.
The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

Glycaemic outcomes could not be reported as these were postpartum values only.

BMI: body mass index; g: grams; h: hour/s; ITT: intention fto treat; IQR: interquartile range; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mg/
dL: milligrams per decilitre; mmol/L: millimole per litre; n: number of participants;, OGTT: oral glucose tolerance test; SD: standard deviation; USA: United States of America.

Study arms

Mixed intervention (n = 49)

Intensive behaviour education program
Standard care (n = 52)

Outcomes
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Outcome Mixed intervention, Standard care,
n =49 n =52
Gestational weight change (kg) 2.4 (4.6) 2.5 (5)

Total gestational weight change; Follow-up from (mean (SD) gestational age at randomisation for mixed
intervention = 30.8 (2.1); standard care = 30.6 (2.4) to birth

Mean (SD)

Mode of birth: Induction of labour n=26; % = 53.1 n=27;%=51.9
Follow-up at birth

No of events

Mode of birth: Caesarean n=18; % =36.7 n=21;%=40.4
Follow-up at birth

No of events

Elective repeat caesarean n=23;%=6.1 n=10; % =19.2
Follow-up at birth

No of events

Hypertensive disorders (pre-eclampsia or gestational hypertension) n=11;%=22.4 n=28;%=154
Gestational age at diagnosis not reported, diagnosed before birth

No of events

Need for pharmacological intervention n=23; % =46.9 n=19; % =36.5
Insulin or glyburide (no further details); Follow-up not reported

No of events
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Outcome

Large for gestational age > 90 centile
Reported as birthweight >4000g; Follow-up at birth

No of events

Neonatal hypoglycaemia
Follow-up not reported

No of events
g: grams; n: number of participants; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question

Domain 1: Bias arising from the Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to  Risk of bias for deviations
deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Mixed intervention, Standard care,

n =49 n =52
n=5;%=10.2 n=6;%=115
n=5;%=10.2 n=4,%=77

Answer

Some concerns

(Participants were randomized 1:1 using a computer-generated random number
table of random-sized permuted blocks. No information about allocation
sequence concealment. No significant baseline differences between groups to
suggest a problem with the randomisation process.)

Low

(No information on whether participants were aware of their allocation. Likely
that the nutritionist/certified diabetic educator delivering the intervention were
aware of the allocation but unlikely that this impacted the intervention.
Appropriate intention-to treat analysis was performed. No deviations were
reported, however there was a low adherence to the intervention, however, this
deviation would be consistent with what would occur outside of the trial context.)
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Section Question

Domain 3. Bias due to missing  Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of Risk-of-bias judgement for

the reported result selection of the reported
result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Overall bias and Directness Risk of bias variation across
outcomes

N/A: not applicable; RCTs: randomised controlled trials.
Ferrara, 2011

Answer

High
(The study does not report information on missing outcomes for outcomes of
interest)

Low

(Method of outcome measurement was appropriate and was unlikely to have
differed between groups. Outcomes were objective. No information whether
outcome assessors were aware of allocation but was unlikely to affect
assessment of outcome)

Some concerns

(No information provided on whether the trial was analysed in accordance with
a pre-specified analysis plan. Numerical result unlikely to have been selected
on basis of multiple outcome measurements or analyses.)

High
(The study is judged to be at high risk of bias in at least one domain for this
result)

Directly applicable

N/A

Bibliographic Ferrara, Assiamira; Hedderson, Monique M; Albright, Cheryl L; Ehrlich, Samantha F; Quesenberry, Charles P Jr; Peng,
Reference Tiffany; Feng, Juanran; Ching, Jenny; Crites, Yvonne; A pregnancy and postpartum lifestyle intervention in women with
gestational diabetes mellitus reduces diabetes risk factors: a feasibility randomized control trial.; Diabetes care; 2011; vol. 34

(no. 7); 1519-25
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Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)

Study dates 2005-2008

Inclusion criteria Women diagnosed with gestational diabetes mellitus (GDM) based on American Diabetes Association (ADA) criteria.
20 to 45 years of age.

Exclusion criteria <18 years of age.

Multiple gestation.

Diabetic retinopathy diagnosis.

High-risk pregnancy due to drug and alcohol misuse, chronic health conditions or complications due to pregnancy.
Thyroid diseases diagnosed within 30 days prior.

Does not speak English.

Patient Age in years (n, %)
characteristics ]
Intervention:
21-24: 3 (3.1)

25-29: 18 (18.8)
30+: 75 (78.1)
Comparator:

21-24: 4 (4.0)
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25-29: 21 (20.8)

30+: 76 (75.3)

Parity (n, %)

Intervention:

Nulliparous: 38 (39.6)

Primiparous: 40 (41.7)

Multiparous: 18 (18.7)

Comparator:

Nulliparous: 42 (41.6)

Primiparous: 41 (40.6)

Multiparous: 18 (17.9)

Mean gestational age in weeks [at baseline] (SD)
Intervention: 31.8 (5.6)

Comparator: 31.0 (6.1)

Mean gestational age in weeks [at intervention] (SD)
Not reported (soon after GDM diagnosis)

Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Intervention: NR

Comparator: NR

BMI class (n, %)
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Intervention:

20-24.9 kg/m?: 15 (15.6%)
25.0-29.9 kg/m?: 26 (27.1%)
230.0 kg/m?: 55 (57.3%)
Comparator:

20-24.9 kg/m?: 15 (14.9%)
25.0-29.9 kg/m?: 33 (32.7%)
>30.0 kg/m?: 53 (52.5%)
Ethnicity (n, %)

Intervention:

Non-Hispanic white: 19 (19.8)
Black/African American: 5 (5.2)
Asian or Pacific Islander: 47 (49.0)
Hispanic origin: 18 (18.8)

Other: 4 (4.2)

Missing: 3 (3.1)

Comparator:

Non-Hispanic white: 19 (18.8)
Black/African American: 4 (4.0)
Asian or Pacific Islander: 55 (54.5)
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Hispanic origin: 19 (18.8)
Other: 2 (2.0)

Missing: 2 (2.0)

Education level (n, %)
Intervention:

High school or less: 16 (6.7)
Some college: 23 (24.0)
College graduate: 30 (31.3)
Postgraduate: 23 (24.0)
Missing: 4 (4.2)
Comparator:

High school or less: 7 (6.9)
Some college: 24 (23.8)
College graduate: 31 (30.7)
Postgraduate: 37 (36.6)
Missing: 2 (2.0)

Study setting: Kaiser Permanente Medical Care Program of Northern California (KPNC).

Intervention(s)/control Mixed intervention:

Diet and exercise and breastfeeding intervention (DEBI) provided by two dieticians based on Social Cognitive Theory
and Transtheoretical Model. The intervention consisted of three phases - prenatal, postpartum and maintenance (6
months).
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The prenatal phase involved an individual face to face session (approximately 1 h) and two individual telephone
counselling sessions (each lasting mean (SD) 31.2 (17.7) min). Sessions involved:

Education on increased risk of type 2 diabetes and advised to meet the IOM guidelines. Obese women were told not to
exceed a gestational weight gain of 11.4 kg as advised for overweight women in the IOM guidelines at the time.

Advice to follow the ADA diet and moderate intensity physical activity for 150 minutes per week.

Discussion of written intervention materials about portion size, low Gl or fat foods and food label literacy (during
telephone counselling sessions)

Lactation consultant also provided advice towards the end of pregnancy until 6 weeks postpartum.
Usual care:

Printed educational information on gestational diabetes during prenatal period and newsletters on infant safety and
general health in postnatal period.

Duration of follow-up Up to 12 months postpartum
Sources of funding Not industry funded

Sample size N total=197
Mixed intervention n=96

Standard care n=101

Other information Trial name: Diet and exercise and breastfeeding intervention (DEBI).
Gestational diabetes diagnostic criteria: American Diabetes Association (ADA) 2000 criteria:
Timing: Not reported
Screening: 50 g 1 h glucose challenge
Diagnosis: 100 g OGTT; 3 h
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Treatment target: not reported

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

Other potentially relevant outcomes could not be reported as these were postpartum values only.

ADA: American Diabetes Association; BMI: body mass index; g: gra,s; Gl: glycaemic index; h: hour/s; IOM: Institute of Medicine; IOM: Institute of Medicine; ITT: intention to treat;
kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; min: minutes; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test;

USA: United States of America; SD: standard deviation.
Study arms
Mixed intervention (n = 96)

Standard care (n = 101)

Outcomes

Outcome Mixed
intervention, n =
96

Need for pharmacological intervention n=32; % =33.3

During pregnancy after gestational diabetes diagnosis. Outcome extracted from medical records. Glyburide

(n, %) intervention: 5 (5.2); control: 4 (4.0); Insulin (n, %) intervention: 27 (28.1); control: 36 (35.6)

No of events

Large for gestational age > 90 centile n=15; % =16.1

Follow-up at birth; Outcome extracted from medical records. Reported as infant birth weight >4000g

No of events
g: grams; n: number of participants.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs
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Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer

Low

(The allocation sequence was random by use of computer randomisation
program and probably adequately concealed. No significant differences
between groups at baseline.)

Low

(Participants and those delivering the intervention were aware of their assigned
intervention during the trial but it is unlikely to have an impact on the
intervention. Participants analysed according to assignment of intervention with
all data reported.)

Low
(All data were reported for all participants for outcomes of interest.)

Low

(Method of outcome measurement was appropriate and was unlikely to have
differed between groups. Researchers collecting baseline and follow-up data
were blinded to allocation.)

Low

(The study protocol was approved by the Kaiser Permanente Medical Care
Program of Northern California review board with a likely pre-specified analysis
plan although is not accessible online. The trial is registered on
clinicaltrials.gov website which was posted after the commencement of the
trial. Numerical result unlikely to have been selected on basis of multiple
outcome measurements or analyses.)

Low
(The study is judged to be at low risk of bias for all domains for this resuilt.)

Directly applicable
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Section Question Answer
Overall bias and Directness Risk of bias variation across N/A
outcomes

N/A: not applicable; RCTs: randomised controlled trials.
Garner, 1997

Bibliographic Garner, P; Okun, N; Keely, E; Wells, G; Perkins, S; Sylvain, J; Belcher, J; A randomized controlled trial of strict glycemic
Reference control and tertiary level obstetric care versus routine obstetric care in the management of gestational diabetes: a pilot study.;
American journal of obstetrics and gynecology; 1997; vol. 177 (no. 1); 190-5

Study details

Country/ies where Canada
study was carried out

Study type Randomised controlled trial (RCT)

Study dates 1991-1994

Inclusion criteria Women who were pregnant with gestational diabetes diagnosis in otherwise low-risk pregnancies.
Exclusion criteria Multiple gestation.

Maternal-fetal blood group incompatibility.
Known congenital anomaly.
Previous evidence of placenta praevia or abruptio placentae.

significant maternal disease including chronic hypertension, connective tissue disease, endocrine disorders, and chronic
hepatic disease.

Long-term medical therapy affecting glucose metabolism such as steroids and 3-mimetic tocolytic agents.
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Imminent delivery.

Patient Mean age in years (SD)
characteristics ) )
Energy-restricted diet: 30.7 (4.8)
No energy-restricted diet: 30.7 (4.6)
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)

Not reported
Mean gestational age in weeks [at intervention] (SD)

Not reported

Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Not reported

BMI class (n, %)

Not reported

Ethnicity (%)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported
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Setting: Two teaching hospital teaching units

Intervention(s)/control Diet (Energy-restricted diet):

Duration of follow-up
Sources of funding

Sample size

Dietary counselling and calorie-restricted diet of 35 kcal/kg ideal body weight per day, with emphasis on spacing of
meals and snacks to limit glucose spikes.

Education on home glucose monitoring with semi-quantitative whole blood glucose reagent strips.

Those who required insulin supplementation (see other information for details) had individualised dosing and were
carefully monitored.

Women were seen every two weeks for ultrasound, amniotic fluid volume, and cardiac size assessment.
Standard care (No energy-restricted diet):
Women were asked to maintain unrestricted healthy diet for pregnancy based on the Canada Food Guide standards.

For comparison with intervention arm, women performed 2 glucose concentrations per week at home with semi-
quantitative whole blood glucose reagent strips. After this, women went back to their primary obstetric care provider and
did not return to the gestational diabetes teaching unit.

The study defined women in this arm who may have had previously undetected type 1 or 2 diabetes as 'failed control'
whereby if women had persistent fasting capillary blood glucose > 7.8 mmol/L or 1-hour postprandial concentration >
11.1 mmol/L they were transferred to the treatment arm and placed on diet, insulin, and fetal monitoring.

Up to 38 gestational weeks
Not reported

N total = 300
Diet (Energy-restricted diet): n = 150

Standard care (No energy-restricted diet): n = 150
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Other information Sourced from Han 2017 Cochrane systematic review
Gestational diabetes diagnostic criteria: Hatem et al. criteria (1988):
Timing: 24-32 gestational weeks
Screening: 75 g glucose screening test 1 h cut off 8.0 mmol/L
Diagnosis: 75 g OGTT 2 h: > 7.5 mmol/L for the second trimester; 2 h: > 9.6 mmol/L for the third trimester.

Treatment target: If fasting or postprandial plasma glucose concentrations went above targeted values of fasting glucose
concentrations < 4.4 mmol/L and 1 h postprandial glucose concentrations < 7.8 mmol/L) on 2 or more occasions

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

ITT numbers used for analysis - data from 'failed control' group (n = 16 (10.6% of control arm)) was analysed with the
standard care (no energy-restricted diet group) data.

BMI: body mass index; cal: calories; g: grams; h: hour/s; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Diet (Energy-restricted diet) (n = 150)
Standard care (No energy-restricted diet) (n = 150)

Outcomes

Outcome Diet (Energy- Standard care (No
restricted diet), n = energy-restricted diet),
150 n =150

Glycaemic control: fasting glucose at the end of the intervention (mmol/L) 4.47 (0.82) 4.7 (1.04)

energy-restricted diet n = 150, no energy-restricted diet n = 149

Mean (SD)
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Outcome

Gestational weight change (kg)
Final weight, followed up at delivery; energy-restricted diet n=150, no energy-restricted diet n =
149; Follow-up not reported

Mean (SD)

Mode of birth: Vaginal birth
Follow-up at birth; energy-restricted diet n = 150, no energy-restricted diet n = 149

No of events

Mode of birth: Caesarean
Follow-up at birth; energy-restricted diet n = 150, no energy-restricted diet n = 149

No of events

Need for pharmacological intervention

Follow-up not reported; energy-restricted diet n = 150, no energy-restricted diet n = 149; 16
events in no energy-restricted diet arm correspond to the "failed controls" originally in this arm
but put on the intervention diet and given insulin.

No of events

Large for gestational age > 90 centile

Reported as >4500q; Follow-up at birth; energy-restricted diet n = 150, no energy-restricted diet

n =149

No of events

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

Diet (Energy-
restricted diet), n =
150

81.45 (16.18)

n=118; % =78.7

n=230; % =20
n=3;%=24
nN=6;%=4

153

Standard care (No
energy-restricted diet),
n =150

84.6 (20.11)

n=121;% =812

n=28;%=18.8
n=16; % =10.7
nN=6;%=4



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Outcome Diet (Energy- Standard care (No
restricted diet), n = energy-restricted diet),
150 n =150

Neonatal hypoglycaemia n=21;%=14 n=13;%=8.7

Follow-up not reported; energy-restricted diet n = 150, no energy-restricted diet n = 149

No of events

Neonatal mortality n=0;%=0 n=0;%=0
Follow-up not reported; energy-restricted diet n = 150, no energy-restricted diet n = 150

No of events
g: grams; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Grant, 2011

Bibliographic Grant, Shannan M; Wolever, Thomas M S; O'Connor, Deborah L; Nisenbaum, Rosane; Josse, Robert G; Effect of a low
Reference glycaemic index diet on blood glucose in women with gestational hyperglycaemia.; Diabetes research and clinical practice;
2011; vol. 91 (no. 1); 15-22

Study details

Country/ies where Canada
study was carried out

Study type Randomised controlled trial (RCT)
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Study dates 2006-2007
Inclusion criteria Pregnant women diagnosed with gestational diabetes and referred to the Diabetes in Pregnancy, St. Michael's Hospital,
Canada.

Aged 18-45 years.

Exclusion criteria Multiple pregnancy.
Acute or chronic illness affecting carbohydrate metabolism.
History of type 1 or 2 diabetes.
Use of insulin treatment before study consent.
Gestational age >34 weeks.

Not able to communicate in English with no translator available.

Patient Mean age in years (SD)

characteristics NR
Parity (n, %)
NR
Mean gestational age in weeks [at screening] (SD)
NR
Mean gestational age in weeks [at intervention] (SD)
NR
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
NR
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BMI class (n, %)

NR

Ethnicity (n, %)

NR

Education level (n, %)
NR

Income status (n, %)
NR

Study setting: Hospital.

Intervention(s)/control Low-moderate Gl diet:
Women selected their choice of starch from a low-Gl key food exchange list.
Moderate-high Gl diet:

Women selected their choice of starch from an intermediate- and high-Gl food exchange list, which comprised the
standard gestational diabetes diet for clinic patients.

All women:

Standard medical nutrition therapy: Education on Diabetes Food Guide and Canadian dietary recommendations;
dietician recommendation of starch choices/servings intake based on individual gestational energy requirements and
Acceptable Macronutrient Distribution Ranges.

Received about $20 per week worth of non-perishable study foods and all blood testing strips.

Performed blood glucose self-monitoring 4 times a day from baseline to week 8 (fasting, 2 h after breakfast, lunch and
dinner)
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Duration of follow-up
Sources of funding

Sample size

Other information

If lifestyle modification was not made within 2-3 weeks, insulin therapy was initiated (See other information for further
details).

Until birth
Not industry funded

Total N=29
Low-moderate Gl dietn =13

Moderate-high Gl diet n = 16

Sourced from Han 2017 Cochrane systematic review

Study reports data for women with impaired glucose tolerance and gestational diabetes; 1 dropped out due to pre-
eclampsia (arm not reported). Extraction and analysis based on data for women diagnosed with gestational diabetes.

Gestational diabetes diagnostic criteria: Canadian Diabetes Association (2008)
Timing: Not reported
Screening: Not reported

Diagnosis: 76 g OGTT with 2 values reaching or above the following: Fasting: 5.3 mmol/L; 1 h: 10.6 mmol/L; 2 h: 8.9
mmol/L.

Treatment target: Insulin initiated if not meeting target range of fasting 3.8-5.2 mmol/L; 2 h postprandial 5.0-6.6 mmol/L
within 2-3 weeks of lifestyle modification. Decision to initiate insulin and adjust dosage were made by the blinded clinic
physician.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.
ITT numbers used for analysis.

Data for the gestational diabetes population is taken from Han 2017 as this was based on author correspondence.
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BMI: body mass index; g: grams; h: hour/s; Gl: glycaemic index; ITT: intention to treat; kg: kilograms; LGBTQ+: leshian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Low-moderate Gl diet (n = 13)

Moderate-high Gl diet (n = 16)

Outcomes
Outcome Low-moderate Gl diet, n =13 Moderate-high Gl diet, n = 16
Need for pharmacological intervention n=1;%=10 n=4;%=25

Insulin; Follow-up to birth n low-moderate GI=10, n moderate high GI=16

No of events

Large for gestational age > 90 centile n=1,%=7.7 n=4;%=25
Follow-up at birth; n low-moderate GI=13, n moderate high GI=16

No of events
GlI: glycaemic index; n: number of participants.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Halse, 2014 (Halse, 2015)

Bibliographic Halse, Rhiannon E; Wallman, Karen E; Newnham, John P; Guelfi, Kym J; Home-based exercise training improves capillary
Reference glucose profile in women with gestational diabetes.; Medicine and science in sports and exercise; 2014; vol. 46 (no. 9); 1702-
9
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Halse, Rhiannon E, Wallman, Karen E, Dimmock, James A et al. (2015) Home-Based Exercise Improves Fitness and
Exercise Attitude and Intention in Women with GDM. Medicine and science in sports and exercise 47(8): 1698-704

Study details

Country/ies where Australia
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Pregnant women within 1 week of diagnosis of gestational diabetes.

Singleton pregnancy.

Gestational age 26-30 weeks.

No complications at 18 week anatomy scan.
BMI < 45 kg/m?.

Not undergoing structured physical activity.

Medically cleared to undergo physical activity.

Exclusion criteria <18 years of age.
Not able to understand what participation would involve.
Taking any medications at the time of recruitment.
Low-lying placenta.
pre-existing diabetes (type 1 or 2).
Cardiac disease.
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Patient
characteristics

Mean age in years (SD)

Intervention: 34 (5)

Comparator: 32 (3)

Parity (mean, SD)

Intervention: 1 (1)

Comparator: 1 (1)

Mean gestational age in weeks [at screening] (SD)
Intervention: 28.8 (0.8)

Comparator: 28.8 (1.0)

Mean gestational age in weeks [at intervention] (SD)
Intervention: 28.8 (0.8)

Comparator: 28.8 (1.0)

Mean BMI in kg/m? [at baseline] (SD)

Intervention: 32.2 (5.9)

Comparator: 30.0 (5.1)

BMI class [at study entry] (n, %)

Intervention:

Overweight (BMI 25-29.9 kg/m?): 7 (35)

Obese (BMI 230 kg/m?): 6 (30)

Comparator:
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Intervention(s)/control

Overweight (BMI 25-29.9 kg/m?): 9 (45)
Obese (BMI 230 kg/m?): 5 (25)
Ethnicity (n, %)

NR

Education level (n, %)

NR

Income status (n, %)

NR

Setting: Hospital diabetes service.

Physical activity:

Home-based exercise program with 5 sessions per week until week 34 of gestation. Three sessions were supervised by
an exercise physiologist and was on an upright stationary cycle ergometer (provided to participants) and on alternate
days 2 sessions were not supervised with instruction to perform moderate-intensity aerobic activity of their choosing and
record exercise via diary and ratings of perceived exertion scale. Sessions were 25-30 minutes in week 1, increasing to
40-45 minutes by week 4. The supervised sessions involved steady state and interval cycling with conditioning ranging
from low to moderate intensity cycling and resistance added if needed. There were also brief bouts of vigorous intensity
exercise. Intervention was in addition to conventional management* of gestational diabetes.

Standard care:

conventional management of gestational diabetes* and maintained usual physical activity for the period of the
intervention.

*Conventional management involved an assessment of glycaemic control and counselling by a diabetes educator and
dietician.
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For all participants glucose levels were self-monitored at home via personal glucometers with daily fasting and 120
minutes postprandial glucose levels after breakfast, lunch and dinner which were recorded. Food and drink diaries were
provided to participants for the first and last 7 days of the intervention.

Duration of follow-up Intervention period was mean (SD): 6 (1) weeks.

All were followed-up until mean (SD) 34.6 (0.3) gestational weeks.
Sources of funding Not industry funded

Sample size N total = 40
Physical activity n = 20

Standard care n = 20

Other information Sourced from Brown 2017 Cochrane systematic review.
Gestational diabetes diagnostic criteria: Australasian Diabetes in Pregnancy Society (ADIPS, 1998).
Timing: 28 weeks.
Screening: Not reported.
Diagnosis: 75 g OGTT plasma glucose level at fasting of = 5.5 mmol/L and/or at 2 h of = 8.0 mmol/L.
Treatment target: not reported.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status. However,
participants were reported to be a low-income population.

ITT numbers used for analysis.

Halse 2015 is a secondary paper to Halse 2014 and includes gestational weight change and mode of birth outcomes.

BMI: body mass index; g: grams; h: hours; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L: millimole per litre; n:
number of participants; NR: not reported; OGTT: oral glucose tolerance test; SD: standard deviation.
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Study arms
Physical activity (n = 20)
Standard care (n = 20)

Outcomes

Outcome Physical activity, n
=20

Glycaemic control: HbA1c at the end of the intervention (%) 5.3 (0.4)

Mean (SD)

Gestational weight change (kg) 0.8 (1.3)

Over the intervention period; Mean 38.8 gestational weeks at baseline to follow-up at mean (SD) 34.6

(0.3) gestational weeks

Mean (SD)

Mode of birth: Vaginal birth n=11; % =55

Follow-up at birth; Extracted from medical records after delivery; per protocol n not reported

No of events

Mode of birth: Induction of labour n=4;%=20

Follow-up at birth; Extracted from medical records after delivery; per protocol n not reported

No of events

Mode of birth: Caesarean n=5;%=25

Follow-up at birth; Extracted from medical records after delivery; per protocol n not reported

No of events
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Outcome Physical activity, n Standard care, n =
=20 20
Need for pharmacological intervention n=2;%=10 n=2;%=10

Insulin; Follow-up at 34 gestational weeks; per protocol n not reported

No of events
HbA1c: haemoglobin A1C; kg: kilograms; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Brown 2017). The risk of bias of this study was not assessed separately. The risk of bias for this
study was used from the Cochrane review (Brown 2017). See the details of Appendix D risk of bias assessment of Brown 2017 Cochrane review in

Appendix D

Han, 2017
Bibliographic Han, Shanshan; Middleton, Philippa; Shepherd, Emily; Van Ryswyk, Emer; Crowther, Caroline A, Different types of dietary
Reference advice for women with gestational diabetes mellitus.; The Cochrane database of systematic reviews; 2017; vol. 2; cd009275

Study details

Country/ies where 11 RCTs across 12 studies were included from this review (Bo 2014, Garner 1997, Grant 2011, Lauszus 2001, Louie
study was carried out 2011, Magee 1990, Moreno-Castilla 2013, Moses 2009, Rae 2000, Reece 1995, Valentini 2012).

Included countries from these 11 RCTs: Australia, Canada, Denmark, Italy, Poland, Spain, USA.

Study type Systematic review of randomised controlled trials.
Study dates Systematic review inclusion dates:
Inclusion criteria Systematic review inclusion criteria:
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Types of studies

All published randomised controlled trials and cluster-randomised trials comparing the effects of different types of dietary
advice for gestational diabetes (GDM) management. Published abstracts if relevant outcome data available.

Types of participants

Pregnant women with GDM. No age, gestation, parity or plurality restrictions. Diagnostic criteria for GDM based on oral
glucose tolerance test OGTT) results defined by studies. Trials recruiting pregnant women with normal glycaemia, GDM
or pre-existing diabetes mellitus could be included if subgroup data for women with GDM could be extracted separately.

Types of interventions

Interventions assessing any type of dietary advice for women with GDM with trials comparing two or more different types
of dietary advice interventions. Studies with two or more forms of the same type of dietary advice were eligible, that is,
standard dietary advice compared with individualised dietary advice, individual dietary education sessions compared with
group dietary education sessions. Studies with different intensities of dietary intervention were eligible, that is, single
dietary counselling session compared with multiple dietary counselling sessions.

Types of outcome measures: Extensive, included all of the maternal and neonatal/infant outcomes relevant for this

review.
Exclusion criteria Quasi-randomised trials and cross-over trials.
Patient See Appendix D evidence tables for individual study characteristics.

characteristics
Intervention(s)/control See Appendix D evidence tables for individual intervention/control details.

Duration of follow-up For studies included in this review:

Bo 2014: At gestational age of 38 weeks or before delivery (if pre-term), Garner 1997: Up to 38 gestational weeks; Grant
2011: until birth; Lauszus 2001: until birth, Louie 2011: until birth (mean 39 gestational weeks); Magee 1990: At end of 2
week hospital stay; Moreno-Castilla 2013: until birth (mean 38-39 gestational weeks), Moses 2009: until 35-37
gestational weeks, Rae 2000: until 5 days after birth; Reece 1995: not reported; Valentini 2012: until birth.
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Sources of funding Not industry funded.

Sample size N = 11 RCTs included in this systematic review ranging from total sample size N = 12 (Magee 1990) to N = 300 (Garner
1997)

(Cochrane review total RCTs = 19)
GDM: gestational diabetes mellitus; OGTT: oral glucose tolerance test; RCT: randomised controlled trial; USA: United States of America.

Outcomes

See Appendix D evidence tables for individual study outcomes.

Critical appraisal — Risk of Bias in Systematic Reviews (ROBIS) checklist

Section Question Answer
Study eligibility Concerns regarding Low
criteria specification of study (Review adhered to objectives and eligibility criteria were appropriate.)

eligibility criteria

Identification and  Concerns regarding Low

selection of methods used to identify (Search databases and methods were appropriate with no restrictions to date or language
studies and/or select studies applied. Two reviewers independently assessed study inclusion.)

Data collection Concerns regarding High

and study methods used to collect (Data extraction and risk of bias was performed by two reviewers. Certain baseline

appraisal data and appraise studies  characteristics (such as BMI, maternal age, parity, education level, ethnicity) were not reported;

follow-up times were also not reported which would have aided the interpretation of the
evidence. All relevant results collected for synthesis.)
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Section Question Answer

Synthesis and Concerns regarding the Low

findings synthesis and findings (All analyses were appropriate and pre-defined with heterogeneity and biases addressed.)
Overall study Overall risk of bias High

ratings (The review is judged to be at high risk of bias in at least one domain for this result.)
Overall study Applicability as a source of Fully applicable

ratings data

BMI: body mass index.
Hedderson, 2018

Bibliographic Hedderson, Monique M; Brown, Susan D; Ehrlich, Samantha F; Tsai, Ai-Lin; Zhu, Yeyi; Quesenberry, Charles P; Crites,

Reference Yvonne; Ferrara, Assiamira; A Tailored Letter Based on Electronic Health Record Data Improves Gestational Weight Gain
Among Women With Gestational Diabetes Mellitus: The Gestational Diabetes' Effects on Moms (GEM) Cluster-Randomized
Controlled Trial.; Diabetes care; 2018; vol. 41 (no. 7); 1370-1377

Study details

Country/ies where USA
study was carried out

Study type Cluster randomised controlled trial
Study dates 2011-2012
Inclusion criteria Pregnant women diagnosed with gestational diabetes according to Carpenter and Coustan criteria between 2011-2012.

Age 218 years.

Women at Kaiser Permanente Northern California medical facilities.
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Exclusion criteria Pregnant with multiples.
Diagnosed with gestational diabetes >34 gestational weeks.

Missing essential data such as pre-pregnancy BMI.

Patient Mean age in years (SD)
characteristics Not reported
Parity (n, %)
Mixed intervention:
Primiparous: 406 (42.0)
Multiparous: 548 (56.7)
Standard care:
Primiparous: 427 (40.8)
Multiparous: 600 (57.3)
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean pre-pregnancy BMI in kg/m?[at baseline] (SD)
Not reported
BMI class (n, %)
Not reported
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Ethnicity (n, %)

Asian

Mixed intervention: 420 (43.4)
Standard care: 423 (40.4)
Non-Hispanic white

Mixed intervention: 231 (23.9)
Standard care: 269 (25.7)
Hispanic

Mixed intervention: 215 (22.2)
Standard care: 235 (22.5)
African American

Mixed intervention: 38 (3.9)
Standard care: 50 (4.8)
Multiracial

Mixed intervention: 32 (3.3)
Standard care: 33 (3.2)

Other

Mixed intervention: 18 (1.9)
Standard care: 13 (1.2)

Pacific Islander
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Mixed intervention: 11 (1.1)
Standard care: 22 (2.1)
Missing

Mixed intervention: 2 (0.2)
Standard care: 2 (0.2)
Education level (n, %)
Not reported

Income status (n, %)

Not reported

The study setting: Kaiser Permanente Northern California medical facilities.

Intervention(s)/control Mixed intervention: Tailored letter

Women received a letter with six tailored messages: 1) weight history information (pre-pregnancy weight/BMI and weight
at diagnosis); 2) recommendation for total gestational weight change specific to pre-pregnancy BMI (corresponding to
the lower limit of the Institute of Medicine range except for those underweight, then not above the midpoint); 3) a
corresponding end-of-pregnancy weight goal tailored to pre-pregnancy BMI (4) recommendation for weight management
based on gestational weight trajectory; 5) lifestyle advice to meet end-of-pregnancy weight goals; and 6) information on
impact of GWC on pregnancy and postpartum health.

Message components 3) to 6) were tailored to the woman's gestational weight trajectory based on end of pregnancy
weight goal and divided into categories: gaining too slowly, on track, gaining too quickly and exceeded.

All letters included lifestyle advice (for example, choose produce, lean protein, low- or non fat dairy, replace sugar-
sweetened beverages with water, 30 min daily brisk walks unless advised otherwise) as well as a risk statement
(excessive weight gain during a gestational diabetes pregnancy increases risks for poor glucose control during
pregnancy and postpartum weight retention).
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Duration of follow-up

Sources of funding

Sample size

Letters were at eighth grade reading level and sent in English or Spanish whichever preferred.

In addition to standard care.

Standard care:

In addition to care from their GP, all women with gestational diabetes at the Kaiser Permanente Northern

California corresponded with a nurse via telephone from the Regional Perinatal Service Center to facilitate glycaemic
control. Women received via mail health education materials from the Perinatal Center just after diagnosis and then 1-2
calls each week to review self-monitored glucose data and receive advice on nutrition and physical activity. Nurses were
contactable by phone 7 days a week and dieticians 5 days a week. Health education materials and calls did not cover

gestational weight gain content.

Until birth

(mean (SD) gestational age not reported)
Not industry funded

Total cluster N = 44

Total (adjusted) N = 1178

Mixed intervention n = 22 clusters; n (adjusted) = 564
Standard care n = 22 clusters; n (adjusted) = 614
ICC = 0.02 (conservative)

Average cluster size: (1187+1293)/(22+22) = 56.36
Design effect: 1 + (56.36-1) x 0.02 = 2.1064

Effective sample size:

Intervention n = 564
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Comparator n = 614

Other information Gestational diabetes diagnostic criteria Carpenter and Coustan.
Timing: Not reported.
Screening: Not reported.
Diagnosis: Not reported.
Treatment target: Not reported.
ITT numbers used for analysis.

This study did not report glycaemic outcomes.

BMI: body mass index; GP: general practitioner; ICC: intracluster correlation coefficient; ITT: intention to treat; min:
USA: United States of America.

Study arms

Mixed intervention (N = 22)

22 clusters; N (adjusted) = 564
Standard care (n = 22)

22 clusters; n (adjusted) = 614

Outcomes

Outcome

Gestational weight change - Met/achieved IOM guidelines (%)
Total; Follow-up until birth

Custom value

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Outcome Mixed intervention, n =22 Standard care,
n =22

Pre-pregnancy BMI 13.9-24.9 kg/m? Relative risk (95%CI) = 1.07 N/A

Follow-up until birth (1.00-1.15)

Custom value

Pre-pregnancy BMI 25.0-59.7 kg/m? Relative risk (95%CI) = 1.08 N/A
Follow-up until birth (0.98-1.18)

Custom value

Mode of birth: Caesarean n=292; % =251.8 n=2347; % =
Follow-up at birth; Adjusted numbers used Intervention n = 564, Comparator n = 614 56.5

No of events

Large for gestational age > 90 centile n=92;%=16.3 n=129; % = 21

Follow-up at birth; in text as "large for gestational age" with no further details provided; Adjusted
numbers used Intervention n = 564, Comparator n = 614

No of events
BMI: body mass index; Cl: confidence interval; IOM: Institute of Medicine; kg: kilograms; m: metres; n: number of participants; N/A: not applicable.

Critical appraisal — Cochrane Risk of Bias tool (RoB 2.0) Cluster randomised trials

Section Question Answer

1b. Bias arising from the timing of Risk of bias judgement for the Low

identification and recruitment of timing of identification and (All individuals were identified before randomisation of clusters. No
individual participants in relation to recruitment of individual significant differences between groups at baseline)

timing of randomisation participants in relation to timing of

randomisation

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

173



FINAL

Healthy lifestyle interventions for those with gestational diabetes

Section

2. Bias due to deviations from
intended interventions (If your aim is
to assess the effect of assignment to

intervention, answer the following
questions).

3. Bias due to missing outcome data

4. Bias in measurement of the
outcome

5. Bias in selection of the reported
result

Overall bias and Directness

Overall bias and Directness

Jovanovic-Peterson, 1989

Question

Risk of bias judgement for
deviations from intended
interventions

Risk of bias judgement for missing
outcome data

Risk of bias judgement for
measurement of the outcome

Risk of bias for selection of the
reported result

Risk of bias judgement

Overall Directness

Answer

Low

(No information whether participants were aware they were in a trial or

allocation. All investigators, data collectors, and health care providers
were blinded to condition assignment. No information provided for
deviations from intended intervention, however, unlikely that

deviations from intended intervention occurred at the cluster level.)

Low
(Data for this outcome were available for nearly all, participants
randomized)

Low

(All study investigators, biostatistician, data collectors (study
interviewers and medical assistants who measure weight and blood
pressure at the medical facilities), health care providers, and staff
were blinded as to group allocation. Treatment group allocation was
only known by the programmer of the study database.)

Low
(Numerical result unlikely to have been selected on basis of multiple
outcome measurements or analyses)

Low
(The study is judged to be at low risk of bias for all domains for this
result)

Directly applicable
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Bibliographic Jovanovic-Peterson, L; Durak, E P; Peterson, C M; Randomized trial of diet versus diet plus cardiovascular conditioning on
Reference glucose levels in gestational diabetes.; American journal of obstetrics and gynecology; 1989; vol. 161 (no. 2); 415-9

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported.

Inclusion criteria Women who were pregnant with gestational diabetes diagnosed based on standard protocol.
Exclusion criteria Maternal morbidity (for example, placenta praevia).

Patient Mean age in years (SD)

characteristics ]
Intervention: 29.5 (2.5)

Comparator: 31.1 (2.8)

Parity (n, %)

Not reported

Mean gestational age in weeks [at screening] (SD)
Not reported

Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
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Not reported

BMI class (n, %)

Not reported

Ethnicity (%)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Not reported

Intervention(s)/control Physical activity:

Supervised aerobic physical activity using an arm ergometer for 20 minutes, 3 times a week for 6 weeks. Intervention
was in addition to standard care gestational diabetes diet*. For physical activity, the target heart rate was (220-age in
years) x 70% unless > 140 bpm after which the target was 140 bpm. The physical exercise session never went over 50%
maximal oxygen consumption.

Comparator:
Standard care diet* divided into 3 meals and 3 snacks without any structured exercise program for 6 weeks.
*Standard gestational diabetes diet: 24-30 kcal/kg/24 hours; 20% protein, 40% carbohydrate, 40% fat.

All women performed glucose self-monitoring 4 times per day (before breakfast and 1 h postprandial).

Duration of follow-up Not reported
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Sources of funding Not reported

Sample size N total = 19
Physical activity n = 10

Standard care n = 9

Other information Sourced from Brown 2017 Cochrane systematic review.
6 women exercised between 4-5 pm and 4 between 10-11 am.
Diagnostic criteria: No details.
Setting: Not reported.
Screening: 50 g 1 h glucose challenge.
Diagnosis: Fasting and 1 h tolerance test but no other details provided.

Treatment target: Insulin started if the fasting plasma glucose level was >105 mg/dL and/or the 1 h postprandial plasma
glucose level was >140 mg/dL.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status. However,
participants were reported to be a low-income population.

ITT numbers used for analysis.
Am: ante meridiem; BMI: body mass index; bpm: beats per minute; g: grams; h: hour/s;ITT: intention to treat; kcal/kg: kilocalories per kilogram; kg: kilograms; LGBTQ+: lesbian,

gay, bisexual, transgender and queer; m: metres; mg/dL: milligrams per decilitre; n: number of participants; pm: post meridiem; SD: standard deviation; USA: United States of
America.

Study arms

Physical activity (n = 10)

Standard care (n = 9)

Outcomes
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Outcome

Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L)
1 h; Converted from mg/dL to mmol/L

Mean (SD)

Pre-eclampsia
Gestational age at diagnosis not reported, diagnosed before birth

No of events

Need for pharmacological therapy
Insulin; Follow-up not reported

No of events

Large for gestational age > 90 centile
>4500g, follow-up at birth

No of events

Neonatal morbidity
All infants reported to be healthy with no sign of morbidity, follow-up not reported

No of events

Neonatal mortality and morbidity composite
All infants reported to be healthy with no sign of morbidity, follow-up not reported

No of events

Physical activity, n =10

3.9 (0.4)

n=0;%=0
n=0;%=0
n=0;%=0
n=0;%=0
n=0;%=0

g: grams; h: hour; mg/dL: milligrams per decilitre; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.
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Critical appraisal

This study was included in the Cochrane review (Brown 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Brown 2017). See the Brown 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Lauszus, 2001

Bibliographic Lauszus, F F; Rasmussen, O W; Henriksen, J E; Klebe, J G; Jensen, L; Lauszus, K S; Hermansen, K; Effect of a high
Reference monounsaturated fatty acid diet on blood pressure and glucose metabolism in women with gestational diabetes mellitus.;
European journal of clinical nutrition; 2001; vol. 55 (no. 6); 436-43

Study details

Country/ies where Denmark
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported.
Inclusion criteria Women diagnosed with gestational diabetes mellitus (GDM) from positive 3 h 75 g OGTT (see other information) before

the gestational age of 34 weeks.
Exclusion criteria Taking hypoglycaemic, anti-lipidaemic or antihypertensive medication.

Patient Mean age in years (SD)
characteristics ] )
High unsaturated fat diet: 31 (1.0)
Low unsaturated fat diet: 29 (1.0)
Parity (n, %)
Not reported

Mean gestational age in weeks [at screening] (SD)
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Not reported

Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean BMI in kg/m? [at baseline] (SD)
High unsaturated fat diet: 35.3 (2.4)
Low unsaturated fat diet: 32.2 (1.5)
BMI class (n, %)

Not reported

Ethnicity (n, %)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Details unclear

Intervention(s)/control High unsaturated fat diet:
High-monounsaturated fat diet from 34 gestational weeks.

Primary source of monounsaturated fatty acid was a hybrid sunflower oil with a high content of oleic acid (80%) and
provided to the women.

Snacks were given as almonds and hazelnuts.
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Duration of follow-up

Sources of funding

Sample size

Other information

Low unsaturated fat diet:
High-carbohydrate diet from 34 gestational weeks. Bread, potato and rice enriched the diet.
All women:

All women were asked to consume a high-carbohydrate diet from gestational diabetes diagnosis until the 34th
gestational week.

Apart from diet, women continued their normal eating pattern and activities of daily living.

Women visited the dietitian weekly and weighed with diet reviewed and energy intake adjustments if body weight differed
by >500 g from the planned weight.

Intravenous glucose tolerance test undertaken at baseline, 33rd, 36th and 38th gestational weeks with blood samples for
measurements of plasma glucose and insulin concentrations taken at time 0, 2, 3, 4, 5, 6, 8, 10, 14, 19, 30, 40, 60, 90,
120 and 180 min.

Until birth

Partially industry funded.

Grants for the study were from the Mimi and Victor Larsens Foundation, Nordisk Insulin Foundation, Novo Nordisk
Foundation, and the Institute of Experimental Clinical Research, Aarhus University, Denmark.

N total = 27
High unsaturated fat diet n = 13

Low unsaturated fat diet n = 14

Sourced from Han 2017 Cochrane systematic review.
Gestational diabetes diagnostic criteria: Not reported.

Timing: Not reported.

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

181



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Screening: Two independent fasting capillary plasma glucose values >4.6 mmol/L.

Diagnosis: 75 g OGTT,; 3 h; bloods taken every 30 minutes; gestational diabetes was defined as 2 or more plasma
glucose concentrations above 3 standard deviations of the mean.

Treatment target: not reported.
Numbers included were used in analysis as numbers per arm for those allocated prior to exclusion was unclear.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; g: grams; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; min: minutes; mmol/L: millimole per litre; n: number of
participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
High unsaturated fat diet (n = 13)

Low unsaturated fat diet (n = 14)

Outcomes

Outcome High unsaturated fat diet, n = Low unsaturated fat diet, n =
13 14

Glycaemic control: during intervention (38 week) fasting blood glucose 4.7 (0.3) 4.2 (0.2)

(mmol/L)

Mean (SD)

Gestational weight change (kg) 100.5 (6.5) 88.6 (5.1)

Final weight; Follow-up at 38 gestational weeks

Mean (SD)

Mode of birth: Caesarean n=1;%=NR n=1;%=NR

Follow-up at birth;
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Outcome High unsaturated fat diet, n = Low unsaturated fat diet, n =
13 14

No of events
Pre-eclampsia n=0;%=0 n=0;%=0
Gestational age at diagnosis not reported, diagnosed before birth

No of events

Hypertensive disorders (gestational hypertension) n=1;%=NR n=2;%=NR
Gestational age at diagnosis not reported; diagnosed before birth

No of events

Need for pharmacological intervention n=0;%=0 n=0;%=0
Likely insulin; Follow-up unclear

No of events

Large for gestational age > 90 centile n=4;%=NR n=38; % =NR
>4500g based on methods; Follow-up at birth

No of events
g: grams; kg: kilograms; mmol/L: millimole per litre; n: number of participants; NR: not reported; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Louie, 2011
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Bibliographic Louie, Jimmy Chun Yu; Markovic, Tania P; Perera, Nimalie; Foote, Deborah; Petocz, Peter; Ross, Glynis P; Brand-Miller,
Reference Jennie C; A randomized controlled trial investigating the effects of a low-glycemic index diet on pregnancy outcomes in
gestational diabetes mellitus.; Diabetes care; 2011; vol. 34 (no. 11); 2341-6

Study details

Country/ies where Australia
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported.
Inclusion criteria Diagnosed with gestational diabetes.

Aged 18-45 years.
20-32 gestational weeks.

Otherwise healthy singleton pregnancy.

Exclusion criteria Special dietary requirements (including vegetarianism/veganism).
Pre-existing diabetes.
Pregnancy by assisted reproduction.

Smoking or alcohol consumption during pregnancy.

Patient Mean age in years (SD)
characteristics ]
Intervention: 34.0 (4.1)
Comparator: 32.4 (4.5)
Parity (n, %)
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Nulliparous

Intervention: 29 (61.7)

Comparator: 29 (64.4)

Mean gestational age in weeks [at screening] (SD)
Not reported

Mean gestational age in weeks [at intervention] (SD)
Intervention: 29.0 (4.0)

Comparator: 29.7 (3.5)

Mean BMI in kg/m? [at baseline] (SD)

Not reported

BMI class (n, %)

Not reported

Ethnicity (n, %)

Asian:

Intervention: (59.6)

Comparator: (55.6)

Caucasian:

Intervention: (31.9)

Comparator: (40.0)

Others:
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Intervention(s)/control

Intervention: (8.5)
Comparator: (4.4)
Education level (n, %)
Not reported

Income status (n, %)
Not reported

The study setting: Hospital diabetes antenatal clinic.

Low-Gl diet:

Diet glycaemic index target of < 50 with all other nutrients identical to the comparator group.

High-fibre moderate-Gl diet:

Diet glycaemic index target of about 60 which was similar to the Australian population average glycaemic index.
All women:

Had similar healthy diets consisting of protein (15%-25% total daily energy intake), fat (25%-30% total daily energy
intake), and carbohydrate (40%-5% total daily energy intake).

Recorded food 3-day food intake for 2 weekdays and 1 weekend day at baseline and 36-37 gestational weeks.
Were provided 2 booklets on food models to help with estimation of portion sizes.

At least 3 face to face visits with the study dietician, coinciding with antenatal appointments.

Food sample baskets provided with primary foods for the allocated diet.

Received routine gestational diabetes care including instructions to self-monitor blood glucose before breakfast and 1 h
after meals. The treating endocrinologist reviewed women every 2-4 weeks prior to 36 weeks and then every week until
birth.
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Blood samples taken at baseline and around 36 gestational weeks.

Duration of follow-up Until birth

(Gestational weeks mean (SD): intervention 39.1 (0.1); comparator 39.2 (0.1)).
Sources of funding Not industry funded.

Sample size Total N = 99
Low-Gl diet n = 50
High fibre diet moderate Gl-diet n = 49

Other information Sourced from Han 2017 Cochrane systematic review.
Gestational diabetes diagnostic criteria: modified version of Australasian Diabetes in Pregnancy Society (ADIPS):
Timing: 20-32 gestational weeks, earlier if high risk.
Screening: Not reported.

Diagnosis: 75 g OGTT with 1 or more values at or above: Fasting: =2 5.5 mmol/L; 1 h blood glucose = 10.0 mmol/L; 2 h
blood glucose: = 8.0 mmol/L.

Treatment target: Insulin treatment started when the mean fasting blood glucose or 1 h postprandial blood glucose in the
previous week was above 5.2 and 7.5 mmol/L, respectively.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; g: grams; Gl: glycaemic index; h: hour/s; ITT: intention to treat; kg: kilograms; LGBTQ+: leshian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Low-Gl diet (n = 50)
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High fibre moderate-Gl diet (n = 49)

Outcomes

Outcome Low-Gl diet, High fibre moderate-Gl
n =50 diet, n =49

Glycaemic control: blood glucose at the end of the intervention (mmol/L) 4.3 (0.6) 4.4 (0.6)

Low-Gl diet n = 42, High fibre moderate-Gl diet n = 32

Mean (SD)

Gestational weight change (kg) 11.9 (0.7) 13.1 (0.9)

Follow-up to last weight recorded before birth as recorded in medical records; Low-GI diet n = 44, High

fibre moderate-Gl diet n = 43

Mean (SD)

Gestational weight change - Met/achieved IOM guidelines (%) N=19;%= n=14;%=32.6

Follow-up to last weight recorded before birth as recorded in medical records; 2009 Institute of Medicine 43.2
(IOM) guidelines; Low-Gl diet n = 44, High fibre moderate-Gl diet n = 43

No of events

Mode of birth: Caesarean (emergency) nN=9;,%= n=5%=11.6
Emergency caesarean only reported; Follow-up at birth (mean 39 gestational weeks); Low-Gl diet n = 44, 20.5
High fibre moderate-Gl diet n = 44

No of events

Need for pharmacological therapy Nn=25 %= n=29;%=651
Insulin; Follow-up at 36-37 gestational weeks; Low-GI diet n = 47, High fibre moderate-GlI diet n = 45 53.2

No of events
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Outcome Low-Gl diet, High fibre moderate-Gl
n=50 diet, n =49
Large for gestational age > 90 centile n=6; %= n=2;%=4.4

Follow-up at birth (mean 39 gestational weeks); Low-Gl diet n = 47, High fibre moderate-Gl diet n = 45 12.8

No of events
GI: glycaemic index; IOM: Institute of Medicine; kg: kilograms; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Magee, 1990
Bibliographic Magee, M S; Knopp, R H; Benedetti, T J; Metabolic effects of 1200-kcal diet in obese pregnant women with gestational
Reference diabetes.; Diabetes; 1990; vol. 39 (no. 2); 234-40

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported.
Inclusion criteria Women with gestational diabetes who were obese (defined as: pre-pregnancy weight > 120% of ideal body weight

based on the corrected 1959 Metropolitan Life Insurance tables).

Exclusion criteria Not reported.
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Patient Mean age in years (SD)
characteristics Intervention: 30 (4)
Comparator: 36 (5)
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)
Intervention: 31 (7)
Comparator: 30 (3)
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Not reported
BMI class (n, %)
Obese:
Intervention: 5 (100)
Control: 7 (100)
Ethnicity (n, %)
Not reported
Education level (n, %)

Not reported
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Income status (n, %)
Not reported

The study setting: University hospital metabolic ward.

Intervention(s)/control Women were hospitalised for 2 weeks, all receiving the same standard care diet during the first week and started their
allocated diet during the second week:

Diet (energy-restricted diet):

Energy-restricted diet of 1200 kcal/day with serving size reduction of the first week diet without changes to any other
aspects of the diet.

Standard care: (no energy-restricted diet):
Remained on the standard diet that was started in the first week which was about 2400 kcal/day.
During the first week:

25% total energy for breakfast, lunch and dinner; 12.5% total energy for afternoon tea and supper consisting of 50%
carbohydrate, 30% fat, 20% protein, with 11g of total dietary fibre per 500 kcal.

Duration of follow-up At end of 2 week hospital stay.
Sources of funding Not industry funded.

Sample size Total N =12
Diet (energy restricted) n =7

Standard care (no energy-restricted diet) n =5

Other information Sourced from Han 2017 Cochrane systematic review.

Gestational diabetes diagnostic criteria: Carpenter and Coustan.
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Timing: 28 gestational weeks.
Screening: 50 g 1 h; plasma glucose =27.8mmol/L.

Diagnosis: 100 g 3 h OGTT with three or more values: Fasting: 5.3 mmol/L; 1 h: 10 mmol/L; 2 h 8.6 mmol/L; 3 h: 7.8
mmol/L.

Treatment target: not reported
ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kcal: kilocalories; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation; USA: United States of America.

Study arms
Diet (energy restricted) (n = 7)

Standard care (no energy-restricted diet) (n = 5)

Outcomes

Outcome Diet (energy restricted), n Standard care (no energy-restricted
=7 diet), n=5

Glycaemic control: fasting blood glucose at the end of the 4.9 (0.7) 5.2 (0.9)

intervention (mmol/L)

Standardised Mean (SD)

mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.
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Mendelson, 2008

Bibliographic Mendelson, Sherri Garber; McNeese-Smith, Donna; Koniak-Griffin, Deborah; Nyamathi, Adeline; Lu, Michael C; A community-
Reference based parish nurse intervention program for Mexican American women with gestational diabetes.; Journal of obstetric,
gynecologic, and neonatal nursing : JOGNN; 2008; vol. 37 (no. 4); 415-25

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)

Study dates Not reported

Inclusion criteria Diagnosed with gestational diabetes mellitus and referred for treatment
18 to 40 years of age

Mexican ancestry (self-reported)
12-32 gestational weeks
Singleton pregnancy

Ability to speak, read and write in English or Spanish
Exclusion criteria Not reported

Patient Mean age in years (SD)
characteristics )
Intervention: 30.6 (5.6)
Comparator: 31.5 (5.2)
Parity (n, %)
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Intervention:

Primiparous: 8 (16)

Multiparous: 12 (23)

Comparator:

Primiparous: 41 (84)

Multiparous: 39 (76)

Mean gestational age in weeks [at screening] (SD)
28.7 (7.6) for total sample, not reported by arm

Mean gestational age in weeks [at intervention] (SD)
NR

Mean pre-pregnancy BMI in kg/m?[at baseline] (SD)
NR

BMI class (n, %)

NR

Ethnicity (n, %)

All participants were Mexican

Education level (n, %)

NR

Income status (n, %)

NR
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The study setting: Outpatient clinic for gestational diabetes

Intervention(s)/control Mixed intervention group:

A Parish nurse intervention program with enhanced education and support delivered by nurses fluent in Spanish. A
supplemental 1 h discussion led by Parish nurses on:

Medical recommendations to control gestational diabetes and addressing participant concerns or misunderstanding
Spiritual principles such as encouragement of prayer and spiritual connection within the participant's belief system.

Education addressing diabetes mechanisms, types and risk factors; how to control diabetes with diet, exercise and
medical treatment as well as nutrition therapy (food groups and measurements).

Standard care:

Standard education program on diet, exercise, blood glucose testing as well as insulin administration if needed in one on
one 1 h sessions delivered through handouts, demonstration and discussion.

Duration of follow-up Not reported
Sources of funding Not industry funded

Sample size N total = 100
Mixed intervention n = 49

Standard care n = 51

Other information Gestational diabetes diagnostic criteria: Not reported.
Timing: Not reported.
Screening: Not reported.

Diagnosis: Not reported.
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Treatment target: Not reported.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status. However,
participants were reported to be a low-income population.

ITT numbers used for analysis.

BMI: body mass index; h: hout/s; ITT: intention to treat; LGBTQ+: lesbian, gay, bisexual, transgender and queer; n: number of participants; NR: not reported; SD: standard
deviation; USA: United States of America.

Study arms
Mixed intervention (n = 49)

Standard care (n = 51)

Outcomes

Outcome Mixed intervention, n=49  Standard care, n = 51
Glycaemic control: fasting glucose at the end of the intervention (mmol/L) 5.6 (0.5) 52 (1)

Mean (SD)

Large for gestational age > 90 centile n=19; % = 38.8 n=22; % =43.1

Defined in text as macrosomia; Follow-up at birth

No of events
n: number of participants; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question Answer

Domain 1: Bias arising from  Risk of bias judgement for Some concerns
the randomisation process the randomisation process (Random number tables used although allocation concealment was unclear. No
significant differences between groups at baseline.)
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Section Question Answer

Domain 2a: Risk of bias due Risk of bias for deviations Some concerns

to deviations from the from the intended (Women were not blinded but nurses delivering the intervention were blind to

intended interventions (effect interventions (effect of allocation (based on correspondence with authors noted in Brown J, Alwan NA, West

of assignment to intervention) assignment to intervention) J, Brown S, McKinlay CJD, Farrar D, Crowther CA. Lifestyle interventions for the
treatment of women with gestational diabetes. Cochrane Database of Systematic
Reviews 2017, Issue 5. Art. No.: CD011970. DOI:
10.1002/14651858.CD011970.pub2.). Intention to treat analysis nor deviations were

reported.)
Domain 3. Bias due to Risk-of-bias judgement for Low
missing outcome data missing outcome data (Not all data was available for the outcome of HbA1c which was reported to be due to

inconsistent testing at baseline and at delivery and unlikely that missingness in the
outcome depended on it's true value.)

Domain 4. Bias in Risk-of-bias judgement for Low
measurement of the outcome measurement of the (Method of outcome measurement was appropriate and was unlikely to have differed
outcome between groups. No information whether outcome assessors were aware of allocation

but was unlikely to affect assessment of outcome.)

Domain 5. Bias in selection of Risk-of-bias judgement for Some concerns
the reported result selection of the reported (No information on protocol or pre-specified analysis plan although the study gained
result Institutional Review Board approval. Numerical result unlikely to have been selected
on basis of multiple outcome measurements or analyses.)

Overall bias and Directness  Risk of bias judgement Some concerns
Overall bias and Directness  Overall Directness Directly applicable
Overall bias and Directness  Risk of bias variation N/A

across outcomes
DOI: Digital Object Identifier; HbA1c: haemoglobin A1C; N/A: not applicable; RCTs: randomised controlled trials.
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Mijatovic, 2020

Bibliographic Mijatovic, Jovana; Louie, Jimmy Chun Yu; Buso, Marion E C; Atkinson, Fiona S; Ross, Glynis P; Markovic, Tania P; Brand-

Reference Miller, Jennie C; Effects of a modestly lower carbohydrate diet in gestational diabetes: a randomized controlled trial.; The
American journal of clinical nutrition; 2020; vol. 112 (no. 2); 284-292

Study details

Country/ies where Australia
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2016-2018
Inclusion criteria Women with a gestational diabetes diagnosis.

Age 18-45 years.
Singleton pregnancy.

24-32 gestational weeks.

Exclusion criteria Intake of alcohol or smoked cigarettes.
Diet was gluten-free, vegetarian, or vegan.
Had assisted reproduction.
Unable to understand English.
Had maijor surgery (for example, gastric bypass) in past 5 years.

Comorbidities other than obesity, hypertension, or dyslipidemia.

Patient Mean age in years (SD)
characteristics
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Low-carbohydrate diet: 32.5 (0.9)

High-carbohydrate diet: 34.2 (0.9)

Parity (n, %)

Nulliparous:

Low-carbohydrate diet: 14 (58.3)

High-carbohydrate diet: 10 (45.5)

Mean gestational age in weeks [at screening] (SD)
Low-carbohydrate diet: 28.4 (0.5)

High-carbohydrate diet: 28.6 (0.6)

Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean BMI in kg/m? [at baseline] (SD)

Not reported

BMI class (n, %)

Not reported

Ethnicity (n, %)

Asian

Low-carbohydrate diet: 13 (54.2)

High-carbohydrate diet: 16 (72.7)

East Asian
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Low-carbohydrate diet: 1 (7.7)
High-carbohydrate diet: 5 (31.3)
South Asian

Low-carbohydrate diet: 9 (69.2)
High-carbohydrate diet: 4 (25.0)
Southeast Asian
Low-carbohydrate diet: 3 (23.1)
High-carbohydrate diet: 7 (43.7)
Caucasian

Low-carbohydrate diet: 11 (45.8)
High-carbohydrate diet: 7 (31.8)
Education level (n, %)
Secondary:

Low-carbohydrate diet: 4 (16.7)
High-carbohydrate diet: 3 (13.6)
Tertiary:

Low-carbohydrate diet: 10 (83.3)
High-carbohydrate diet: 19 (86.4)
Income status (n, %)

Not reported
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The study setting: Antenatal clinics of two hospitals.

Intervention(s)/control Low-carbohydrate diet:

Absolute carbohydrate target of 135 g/d without energy restriction, based on the estimated average requirement for
carbohydrate intake during pregnancy.

High-carbohydrate diet:

Absolute carbohydrate target of 180-200 g/d.

All women:

Were provided a pictorial booklet displaying carbohydrate content, target portion number, and glycaemic index .

Women who had lower carbohydrate consumption at baseline were encouraged to at more high-fibre, low-Gl foods, and
this particularly applied to those allocated to the high carbohydrate diet.

Blood glucose monitoring was part of standard care with 4 finger prick tests per day, the first in the morning following an
overnight fast, and remainder at 1or 2 h after each of the 3 main meals

Study visits every 2 weeks at same time as antenatal appointment

At baseline and end of 6 week intervention, women recorded three 24 h food diary entries (including 2 weekdays and 1
weekend day) and a 2 day blood ketone diary.

Duration of follow-up Until birth

(Mean (SD) gestational age: Low-carbohydrate diet: 38.7 + 0.2; High-carbohydrate diet: 38.6 + 0.2)
Sources of funding Not industry funded

Sample size Total N = 46
Low-carbohydrate diet n = 24
High-carbohydrate diet n = 22
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Other information

Trial name: MAMI 1 (Macronutrient Adjustments in Mothers with gestational diabetes study 1).
Mean (SD) pre-pregnancy BMI kg/m?: Low-carbohydrate diet: 25.8 (1.0); High-carbohydrate diet 27.8 (1.5).

Gestational diabetes diagnostic criteria: The Australasian Diabetes in Pregnancy Society (ADIPS; 1998) or The
International Association of the Diabetes and Pregnancy Study Groups (IADPSG) depending on hospital.

Timing: 26-28 gestational weeks.
Screening: Not reported

Diagnosis: 75 g OGTT using one of ADIPS: fasting blood glucose concentration (BGC) 25.5 mmol/L or 2 h =28.0
mmol/L; IADPSG: fasting BGC =5.1 mmol/L, 1 h 210.0 mmol/L, or 2 h 28.5 mmol/L.

Treatment target: Based on hospital, either BGC target of 5.3 mmol/L and 2-h postmeal <6.8 mmol/L or a fasting BGC
<5.2 mmol/L and 1 h postmeal <7.5 mmol/L.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status. However,
participants were reported to be a low-income population.

ITT numbers used for analysis.

BMI: body mass index; g/d: grams per day; Gl: glycaemic index; h: hour/s; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres;
mmol/L: millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms

Low-carbohydrate diet (n = 24)

High-carbohydrate diet (n = 22)

Outcomes
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Outcome

Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L)
Low-carbohydrate diet n = 13; high-carbohydrate diet n = 16

Mean (SD)

Gestational weight change (kg)
Total gestational weight change from pre-pregnancy to last weight taken before birth; Low-
carbohydrate diet n = 24; high-carbohydrate diet n = 21

Mean (SD)

Gestational weight change - Met/achieved IOM guidelines (%)
Last weight taken before birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 21

No of events

Mode of birth: Vaginal birth
Follow-up at birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 21

No of events

Mode of birth: Induction of labour
Follow-up at birth; Low-carbohydrate diet n= 24; high-carbohydrate diet n = 21

No of events

Mode of birth: Caesarean
Follow-up at birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 21

No of events
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Outcome Low-carbohydrate High-carbohydrate
diet, n =24 diet, n = 22

Emergency caesarean n=4;%=16.7 n=2;%=9.5
Follow-up at birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 21

No of events

Elective caesarean n=3;%=12.5 n=38; % =38.1
Follow-up at birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 21

No of events

Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L)

Low-carbohydrate diet n=13; high-carbohydrate diet n=16

Mean (SD)

Need for pharmacological therapy n=38;%=33.3 n=>5;%=22.7
Insulin; Those initiated after baseline; Follow-up until birth

No of events

Large for gestational age > 90 centile n=0;%=0 n=1;%=4.5
Follow-up at birth; Low-carbohydrate diet n = 24; high-carbohydrate diet n = 20

No of events
IOM: Institute of Medicine; kg: kilograms; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.
Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Low

randomisation process randomisation process (Allocation was random and concealed in opaque envelopes and revealed to
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Section Question

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Answer

the dietitian on the first visit. Some differences were present between groups
for pre-pregnancy BMI class (for example, low carbohydrate compared to high
carbohydrate: n = 12/24 (50%) compared to n = 8/22 (36.4%) healthy pre-
pregnancy BMI; n = 2/24 (8.3%) compared to n = 4/22 (18.2%) obese | BMI)
but likely due to chance than randomisation process.)

Some concerns

(Participants and all personnel other than the research dietitian were blinded to
allocation and no deviations were reported. Intention-to-treat analysis was
performed, however, this excluded one woman in the low-carbohydrate arm
considered an outlier due to persistent nausea resulting in very low energy
intake.)

High

(Loss to follow-up occurred for 18% (n=4/22) of participants in the low-
carbohydrate (LC) and 33% (n=8/24) of participants in the high- carbohydrate
(HC) arms due to delivery before final data collection (n=3 in HC arm; n = 7 in
LC arm), lost interest (n = 1 in LC arm) or medical reasons (n = 1 in HC arm).
No analysis performed to determine if result biased by missing outcome and it
is unclear whether that missingness in the outcome for the woman who
withdrew due to medical reasons depended on its true value)

Low

(Methods of outcome measurement are appropriate and unlikely to have
differed between arms. All personnel other than the research dietitian were
blinded to allocation.)

Low

(The trial was prospectively registered on ANZCTR with likely finalised
analysis plan before unblinded outcome data were available for analysis.
Numerical result unlikely to have been selected on basis of multiple outcome
measurements or analyses.)
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Section Question Answer
Overall bias and Directness Risk of bias judgement High
(The study is judged to be at high risk of bias in at least one domain for this
result.)
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  N/A
outcomes

ANZCTR: Australian New Zealand Clinical Trials Registry; BMI: body mass index; HC: high carbohydrate; LC: low carbohydrate; n: number of participants; N/A: not applicable;
RCTs: randomised controlled trials.

Moreno-Castilla, 2013

Bibliographic Moreno-Castilla, Cristina; Hernandez, Marta; Bergua, Merce; Alvarez, Maria C; Arce, Maria A; Rodriguez, Karen; Martinez-

Reference Alonso, Montserrat; Iglesias, Montserrat; Mateu, Magdalena; Santos, Maria D; Pacheco, Linda R; Blasco, Yolanda; Martin,
Eva; Balsells, Nuria; Aranda, Nuria; Mauricio, Didac; Low-carbohydrate diet for the treatment of gestational diabetes mellitus:
a randomized controlled trial.; Diabetes care; 2013; vol. 36 (no. 8); 2233-8

Study details

Country/ies where Spain
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2008-2011
Inclusion criteria Diagnosis of gestational diabetes.

Aged 18-45 years.
Singleton pregnancy.
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< 35 gestational weeks.

Exclusion criteria Those choosing not to follow a prescribed diet.
Not able to understand Spanish.

Pregnancy co-morbidities other than obesity, hypertension, and/or dyslipidaemia.

Patient Mean age in years (SD)
characteristics Intervention: 33.5 (3.7)
Comparator: 32.1 (4.4)
Parity (n, %)
Nulliparous:
Intervention: 40 (53.3)
Comparator: 37 (49.3)
Mean gestational age in weeks [at screening] (SD)
Intervention: 30.4 (3.0)
Comparator: 30.1 (3.5)
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)
Not reported
BMI class (n, %)
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Not reported

Ethnicity (n, %)
Non-Caucasian:
Intervention: 1 (1.3)
Comparator: 6 (8.0)
Education level (n, %)
Not reported

Income status (n, %)
Not reported

The study setting: Diabetes and pregnancy outpatient hospital clinic.

Intervention(s)/control Low-carbohydrate diet: Diet consisting of carbohydrate with 40% of total daily calorie amount; fat with 40% of total
daily calorie amount and mainly by higher olive oil consumption; protein with 20% of total daily calorie amount.

High-carbohydrate diet: Diet consisting of carbohydrate with 55% of total daily calorie amount; fat with 25% of total
daily calorie amount; protein with 20% of total daily calorie amount.

All women: Calculation of the energy content for each woman's diet was based on pre-gestational weight with a
minimum of 1800 kcal/day.

Duration of follow-up Until birth

(Gestational age mean (SD): low-carbohydrate diet 39.0 (2.1); high-carbohydrate diet 38.9 (1.8)).
Sources of funding No information.
Sample size N total = 150
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Other information

Low-carbohydrate diet n = 75
High-carbohydrate diet n = 75

Sourced from Han 2017 Cochrane systematic review.

Gestational diabetes diagnostic criteria: 2006 National Diabetes and Pregnancy clinical guidelines (screening and
diagnosis)

Timing: 24-28 gestational weeks
Screening: 50 g OGTT; = 7.8 mmol/L

Diagnosis: 100 g 3 h OGTT; National Diabetes Data Group criteria: 2 or more values at or above: Fasting: 5.8 mmol/L;1h
10.6 mmol/L; 2 h 9.2 mmol/L; 3 h 8.1 mmol/L.

Treatment target: Insulin treatment initiated if at least two self-monitoring blood glucose values at the same time point of
the day in a 1-week time interval above glycaemic targets: fasting and preprandial glycemia <5.3 mmol/L and 1 h
postprandial glycemia <7.8 mmol/L.

ITT numbers used for analysis.
The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

This study did not report glycaemic outcomes.

BMI: body mass index; ITT: intention to treat; g: grams; h: hour/s; kcal/day: kilocalories per day; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres;
mmol/L: millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms

Low-carbohydrate diet (n = 75)

High-carbohydrate diet (n = 75)

Outcomes

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

209



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Outcome

Gestational weight change (kg)
Converted from Ib to kg; follow-up to last recorded predelivery weight within 4 weeks preceding
delivery from medical records; low-carbohydrate diet n = 73; high carbohydrate diet n = 72

Mean (SD)

Mode of birth: Caesarean
Follow-up at birth; low-carbohydrate diet n = 74; high carbohydrate diet n = 75

No of events

Gestational hypertension
Gestational age at diagnosis not reported; diagnosed before birth; low-carbohydrate diet n = 75;
high carbohydrate diet n = 75

No of events

Need for pharmacological intervention
Insulin; Follow-up unclear; Follow-up unclear; low-carbohydrate diet n = 75; high carbohydrate
dietn=75

No of events

Large for gestational age > 90 centile
Follow-up at birth; low-carbohydrate diet n = 74; high carbohydrate diet n = 75

No of events

Neonatal hypoglycaemia
Follow-up at birth; low-carbohydrate diet n = 74; high carbohydrate diet n = 75

No of events
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1.4 (2)

n=25; % =33.8
n=4;%=5.3
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Outcome Low-carbohydrate High-carbohydrate
diet, n=75 diet, n =75
Neonatal mortality n=0;%=0 n=0;%=0

Follow-up at birth; low-carbohydrate diet n = 74; high carbohydrate diet n = 75

No of events
kg: kilograms; Ib: pounds; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Moses, 2009

Bibliographic Moses, Robert G; Barker, Megan; Winter, Meagan; Petocz, Peter; Brand-Miller, Jennie C; Can a low-glycemic index diet

Reference reduce the need for insulin in gestational diabetes mellitus? A randomized trial.; Diabetes care; 2009; vol. 32 (no. 6); 996-
1000

Study details

Country/ies where Australia

study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2007-2008
Inclusion criteria Diagnosis of gestational diabetes.

Aged 18-40 years.
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Singleton pregnancy.

No history of gestational diabetes.

Did not smoke.

Seen for the first dietary visit between 28-32 gestational weeks.

Could follow the protocol requirements.

Exclusion criteria Conditions or medications that might alter glucose concentrations.

Not consenting to following prescribed diet.

Patient Mean age in years (SEM)
characteristics Intervention: 30.8 (0.7)
Comparator: 31.3 (0.8)
Parity (n, %)
NR
Mean gestational age in weeks [at screening] (SEM)
Intervention: 30.3 (0.2)
Comparator: 29.9 (0.2)
Mean gestational age in weeks [at intervention] (SD)
NR
Mean BMI in kg/m? [at baseline] (SD)
Intervention: 32.0 (1.2)
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Comparator: 32.8 (1.4)
BMI class (n, %)

NR

Ethnicity (n, %)

NR

Education level (n, %)
NR

Income status (n, %)
NR

The study setting: Diabetes centre.

Intervention(s)/control Low-moderate Gl diet:

Diet based on previously verified low-Gl food, including pasta, grain breads, and unprocessed breakfast cereals with a
high-fibre content. Women were told to avoid white bread, processed commercial breakfast cereals, potatoes, and some
rice types.

Moderate-high Gl diet:

Diet with a high-fibre and low-sugar content and no specific advice around Gl index. Advised to eat potatoes, whole
wheat bread, and specific high-fibre, moderate-to-high Gl breakfast cereals.

All women:

Given a home glucose meter and instructed to measure after fasting and 1 hour after beginning each of their 3 major
meals at least every second day;

Had a minimum of 4 diabetes centre visits with a dietitian providing dietary assessment; if insulin was required, visited as
necessary for adjustments.
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Given a booklet explaining carbohydrate choices and the amount of carbohydrate food in 1 serving (based on 15 g
portions);

Were advised to have 3 small meals and 2-3 snacks with a specified number of carbohydrate servings.
Duration of follow-up Until 35-37 gestational weeks
Sources of funding Not industry funded

Sample size N total = 63
Low-moderate Gl diet: n = 31

Moderate-high Gl diet: n = 32

Other information Sourced from Han 2017 Cochrane systematic review.
Gestational diabetes diagnostic criteria: Australasian Diabetes in Pregnancy (ADIPS) criteria:
Timing: not reported
Screening: not reported
Diagnosis: 75 g OGTT with 1 or more values at or above fasting plasma glucose = 5.5 mmol/L, 2 h glucose = 8.0 mmol/L

Treatment target: Insulin initiated if >1 per week fasting glucose was 25.5 mmol/L and/or 1 h postprandial glucose was
28.0 mmol/L. Women allocated to the low-glycaemic index diet who met this criteria initiated insulin immediately. Women
on the higher—glycaemic index diet meeting this criteria was switched to the low-glycaemic index diet, with responses
reviewed over 1 week.

9/19 women in the high-glycaemic index group who met the treatment target criteria and then started the low Gl diet no
longer met the criteria for insulin initiation.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.
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This study only reported glycaemic index outcomes.

BMI: body mass index; g: grams; Gl: glycaemic index; h: hour; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test; SEM: standard error measurement; SD: standard deviation.

Study arms
Low-moderate Gl diet (n = 31)
Moderate-high Gl diet (n = 32)

Outcomes

Outcome

Mode of birth: Caesarean
Follow-up at birth

No of events

Mode of birth: Vaginal birth
Total; Follow-up at birth

No of events

Mode of birth: Vaginal birth - non operative

No of events

Mode of birth: Vaginal birth - operative

No of events

Mode of birth: Induction of labour
Follow-up at birth

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
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Low-moderate Moderate-high
Gl diet, n =31 Gl diet, n =32

N=7;%=226 n=11;% =344

N=24;:%=774n=21; % =65.6

n=21;,%=67.7 n=16; % =50

N=3;%=96 n=5;%=15.6

N=6;%=194 n=7,%=219
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Outcome Low-moderate Moderate-high
Gl diet, n =31 Gl diet, n =32

No of events

Need for pharmacological intervention n=9; %=29 n=10; % =31.3
Insulin; Follow-up until birth; an additional n = 9 in the moderate-high Gl group initially met criteria to start

insulin but once starting low-moderate Gl diet no longer met these thresholds; insulin initiated at mean (SD)

32.1 (0.4) gestational weeks for low—moderate Gl group and at 32.3 (0.5) gestational weeks for moderate-high

Gl group

No of events

Large for gestational age > 90 centile N=3;%=97 n=3;%=94
Follow-up at birth

No of events
GlI: glycaemic index; n: number of participants; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Rae, 2000
Bibliographic Rae, A; Bond, D; Evans, S; North, F; Roberman, B; Walters, B; A randomised controlled trial of dietary energy restriction in
Reference the management of obese women with gestational diabetes.; The Australian & New Zealand journal of obstetrics &

gynaecology; 2000; vol. 40 (no. 4); 416-22
Study details
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Country/ies where Australia
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 1992-1995
Inclusion criteria Women diagnosed with gestational diabetes.

< 35 gestational weeks and 6 days gestation.

>110% of ideal body weight for height (adjusted for expected pregnancy weight gain and using a BMI of 25 as equal to
100% ideal body weight).

Exclusion criteria Not reported

Patient Mean age in years (SD)
characteristics Intervention: 30.2 (NR)
Comparator: 30.6 (NR)
Parity (n, %)
Nulliparous:
Intervention: 18 (NR)
Comparator: 17 (NR)
Mean gestational age in weeks [at screening] (SD)
Not reported

Mean gestational age in weeks [at intervention] (SD)

Not reported
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Mean BMI in kg/m? [at baseline] (SD)

Not reported, at diagnosis reported for intervention: 37.9 (0.7); comparator: 38.0 (0.7)
BMI class (n, %)

Not reported

Ethnicity (n, %)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Hospital diabetes service.

Intervention(s)/control Energy-restricted diet:

Diabetic diet of 6800-7600 kJ energy per day and represented 70% of the Recommended Dietary Intake for pregnant
women (30% energy restriction).

No energy-restricted diet:

Diabetic diet without energy restriction of 8600-9500 kJ energy per day.
All women:

Research dietitian gave diabetes education at each antenatal visit

Hyperglycaemia control, blood glucose capillary self-monitoring: pre- and 2 hours post every meal 6 times daily, for a
minimum of 2 days per week.

Medical staff judged insulin initiation (see criteria in other information).
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Metabolic monitoring for HbA1c, serum beta-hydroxybutyrate, urinary ketone.

3-day food intake diaries to assess diet adherence.
Duration of follow-up Until 5 days after birth
Sources of funding Not industry funded

Sample size N total = 125
Diet (energy-restricted diet) n = 67

Standard care (no energy-restricted diet) n = 58

Other information Sourced from Han 2017 Cochrane systematic review.

7 sets of twins were included in the study, 3 sets in the energy-restricted diet group and 4 sets in the no energy-restricted
diet group.

Gestational diabetes diagnostic criteria: Australasian Diabetes in Pregnancy Society (ADIPS).
Timing: Not reported.

Screening: Not reported.

Diagnosis: 75 g 2 h OGTT: fasting blood glucose >5.4 mmol/L and/or 2 h blood glucose >7.9 mmol/L.

Treatment target: Insulin initiated if fasting blood glucose > 5.5 mmol/L or 2 h: > 7.0 mmol/L on 2 or more occasions in
any 72 h period at the same pre- or postprandial epoch.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; ITT: intention to treat; g: grams; h: hour; HbA1c: haemoglobin A1C; kg: kilograms; kJ: kilojoules; LGBTQ+: lesbian, gay, bisexual, transgender and queer;
m: metres; mmol/L: millimole per litre; n: number of participants; NR: not reported; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
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Diet (energy-restricted diet) (n = 67)

Standard care (no energy-restricted diet) (n = 58)

Outcomes

Outcome Diet (energy-restricted Standard care (no energy-
diet), n = 67 restricted diet), n = 58

Glycaemic control: fasting glucose during/at the end of the intervention 4.9 (0.79) 4.8 (0.73)

(mmol/L)

Diet n = 66; standard care n = 58

Mean (SD)

Gestational weight change (kg) 11.56 (10.48) 9.68 (10.66)

Total gestational weight change from pre-pregnancy to birth; Diet n = 66; standard

care n = 58

Mean (SD)

Mode of birth: Vaginal birth n=39; % = 59.1 n=37;%=67.8

Total; Follow-up at birth; Diet n = 66; standard care n = 58

No of events

Vaginal birth - not operative n=31;%=47.7 n=30; % =53.6

Follow-up at birth; Diet n = 66; standard care n = 58

No of events
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Outcome

Mode of birth: induction of labour
Follow-up at birth; Diet n = 66; standard care n = 58

No of events

Mode of birth: Caesarean
Follow-up at birth; Diet n = 66; standard care n = 58

No of events

Pre-eclampsia
Gestational age at diagnosis not reported, diagnosed before birth; Diet n = 66;
standard care n = 58

No of events

Need for pharmacological intervention

Insulin; Follow-up not reported; Diet n = 66; standard care n = 58
No of events

Large for gestational age > 90 centile
Follow-up unclear, reports anthropomorphic features collected 5 days after birth
without reference to weight; Diet n = 66; standard care n = 58

Diet (energy-restricted

diet), n = 67
n=29; %=43.9
n=26; % =39.4

n=14; % =21.2

n=11; % =16.7

n=19; % =28.8
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Outcome Diet (energy-restricted Standard care (no energy-
diet), n = 67 restricted diet), n = 58

No of events

Neonatal hypoglycaemia n=22;% =333 n=25; % =43.1
Follow-up unclear; Diet n = 66; standard care n = 58

No of events

Neonatal mortality n=0;%=0 n=0;%=0
Follow-up not reported; Diet n = 66; standard care n = 58

No of events
kg: kilograms; n: number of participants; mmol/L: millimole per litre; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Reece, 1995
Bibliographic Reece, E.A.; Hagay, Z.; Gay, L.J.; O'Connor, T.; DeGennaro, N.; Homko, C.J.; Wiznitzer, A.; A randomized clinical trial of a

Reference fiber-enriched diabetic diet vs. the standard American Diabetes Association-recommended diet in the management of diabetes
mellitus in pregnancy; Journal of Maternal-Fetal Investigation; 1995; vol. 5 (no. 1); 8-12

Study details
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Country/ies where
study was carried out

Study type
Study dates

Inclusion criteria

Exclusion criteria

Patient
characteristics

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with

USA

Randomised controlled trial (RCT)
Not reported

Women diagnosed with gestational diabetes.

24-29 gestational weeks.

Gestational diabetes diagnosed >29 gestational weeks.

Mean age in years (SD)

Not reported

Parity (n, %)

Not reported

Mean gestational age in weeks [at screening] (SD)

Not reported

Mean gestational age in weeks [at intervention] (SD)

Not reported

Mean pre-pregnancy BMI in kg/m? [at baseline] (SD)

Not reported
BMI class (n, %)
Not reported

gestational diabetes (January 2025)
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Ethnicity (n, %)

Not reported

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Not reported.

Intervention(s)/control Diet (high-fibre diet):

Diet of 80 g fibre per day with fat comprising 20% daily energy intake, and carbohydrate comprising 60% of daily energy
intake.

Standard care (standard-fibre diet):

American Diabetes Association (ADA) diet comprising 20 g fibre per day; with fat comprising 30% daily energy intake
and carbohydrate comprising 50% of daily energy intake.

All women: Self-monitoring of capillary blood glucose 6 times a day (before and after each meal), two times a week with
women asked to record these as much as possible.

Duration of follow-up Not reported
Sources of funding Not reported

Sample size Total N = 22
Diet (high-fibre diet) n = 11

Standard care (standard-fibre diet) n = 11
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Other information Sourced from Han 2017 Cochrane systematic review.

The study included a mixed diabetes population and only data for women with gestational diabetes was considered and
extracted.

Gestational diabetes diagnostic criteria: Not reported.
Timing: Not reported.

Screening: Not reported.

Diagnosis: Not reported.

Treatment target: Not reported.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; g: grams; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; n: number of participants; SD: standard
deviation; USA: United States of America.

Study arms
Diet (high-fibre diet) (n = 11)
Standard care (standard-fibre diet) (n = 11)

Outcomes

Outcome Diet (high-fibre diet), n = Standard care (standard-fibre diet), n
11 =11

Glycaemic control during/at end of intervention: mean blood glucose 4.9 (0.6) 4.9 (0.5)

(mmol/L)

Mean (SD)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
225



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Outcome Diet (high-fibre diet), n = Standard care (standard-fibre diet), n
11 =11

Gestational weight change (kg) 14.3 (6.8) 11.9 (3.8)

Reported as "mean net [or maternal] weight gain"; Follow-up unclear

Mean (SD)

Need for pharmacological intervention n=0;%=0 n=0;%=0

Insulin; Follow-up unclear

No of events

kg: kilograms; n: number of participants; mmol/L: millimole per litre; SD: standard deviation.

Critical appraisal

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.
Sklempe Kokic, 2018

Bibliographic Sklempe Kokic, Iva; Ivanisevic, Marina; Biolo, Gianni; Simunic, Bostjan; Kokic, Tomislav; Pisot, Rado; Combination of a

Reference structured aerobic and resistance exercise improves glycaemic control in pregnant women diagnosed with gestational

diabetes mellitus. A randomised controlled trial.; Women and birth : journal of the Australian College of Midwives; 2018; vol.
31 (no. 4); e232-e238

Study details

Country/ies where Croatia
study was carried out

Study type Randomised controlled trial (RCT)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)

226



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Study dates 2014-2015
Inclusion criteria Women diagnosed with gestational diabetes (International Association of the Diabetes and Pregnancy Study Groups
criteria).

Age 20-40 years.

Maximum 30 gestational weeks at inclusion.

Exclusion criteria Medical history of diabetes and miscarriages.
Pharmacological treatment before enrolment.

Existing comorbidities, and contraindications for exercise (following American College of Obstetricians and
Gynecologists criteria).

Patient Mean age in years (SD)
characteristics Intervention: 32.78 (3.83)
Comparator: 31.95 (4.91)
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)
Not reported
Mean BMI in kg/m? [at baseline] (SD)

Not reported
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BMI class (n, %)

Not reported

Ethnicity (n, %)

Not reported
Education level (n, %)
Secondary level
Intervention: 7 (38.9)
Comparator: 7 (35.0)
Tertiary level:
Intervention: 11 (61.1)
Comparator: 13 (65.0)
Income status (n, %)
Not reported

The study setting: University hospitals

Intervention(s)/control Physical activity:

Supervised moderate aerobic and resistance physical activity program held two times a week for 50-55 minutes. The
program was which was structured and personalised. The aerobic component was performed on a treadmill with heart
rate monitoring (target heart rate within aerobic zone of 65-75% of maximum heart rate). The program continued
throughout pregnancy with minimum duration of 6 weeks.

Also asked to undertake 30 minutes of brisk walking per day and record this activity in a diary.

In addition to standard care
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Standard care:
Standard prenatal care for gestational diabetes and allowed to carry out their own exercise.
All women:

Consumed recommended diet for gestational diabetes: 1800 kcal per day with 20% proteins (90 g), 30% fat (60 g) and
50% carbohydrates (225 g) over three main meals and three snacks

Duration of follow-up Until birth

(Mean (SD) gestational age not reported)
Sources of funding Not industry funded

Sample size N total = 42
Physical activity n = 20

Standard care n = 22

Other information Pre-pregnancy BMI in (kg/m?; mean SD): Intervention: 24.39 (4.89); Comparator 25.29 (4.65)

Gestational diabetes diagnostic criteria: International Association of the Diabetes and Pregnancy Study Groups
(IADPSG)

Timing: Not reported

Screening: Not reported

Diagnosis: 75 g OGTT, further details not reported

Treatment target: Not reported

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.
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BMI: body mass index; g: grams; ITT: intention to treat; kcal: kilocalories; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; n: number of
participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Physical activity (n = 20)
Standard care (n = 22)

Outcomes

Outcome Physical activity, n =20 Standard care, n = 22
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) 4.32 (0.26) 4.44 (0.46)

Physical activity n = 18; Standard care n = 20

Mean (SD)

Mode of birth: induction of labour n=3;%=16.7 n=7;%=35

Follow-up at birth; Physical activity n = 18; Standard care n = 20

No of events

Mode of birth: Caesarean n=>5;%=28 n=>5;%=25
Follow-up at birth; Physical activity n = 18; Standard care n = 20

No of events

Need for pharmacological therapy n=0;%=0 n=0;%=0
Not defined; Follow-up unclear

No of events

Neonatal hypoglycaemia n=0;%=0 n=0;%=0
Follow-up after birth; Physical activity n = 18; Standard care n = 20

No of events
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n: number of participants; mmol/L: millimole per litre; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for

Answer

Low

(The allocation sequence was random by use of computer randomisation
program and probably adequately concealed with staff involved in exercise
sessions having no influence on the randomisation procedure. No significant
differences between groups at baseline.)

Some concerns

(Participants were aware of their allocation and those delivering the
intervention were likely aware of allocation, although physicians to the women
were blinded to allocation. There is no reason to believe that deviations from
the intended intervention arose due to trial context. The study did not perform
intention-to-treat analysis and a complete analysis was not available for 10% (n
= 18/20) of women in the intervention (n = 2 dropped out without reason) and
11% (n = 20/22) of women in the comparator arm (n = 1 dropped out with no
reason and n = 1 moved). Impact on the results of number of participants
excluded from the analysis is unclear and whether these are related to
prognostic factors.)

High
(>5% participants lost to follow up from both arms. Unclear if missingness in
the outcome depends on its true value as reason for drop out not provided.)

Low

(Method of measuring outcome was appropriate and it is unlikely that
measurements of the outcome differed between arms. Outcomes were
objective. Physicians and lab technicians were blinded to allocation.)

Low

reported result selection of the reported result (Likely pre-specified analysis plan finalised before blinded outcome data were
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Section Question Answer

available for analysis as trial was registered on clinicaltrials.gov at the
beginning of the study period and there was a protocol. Numerical result
unlikely to have been selected on basis of multiple outcome measurements or

analyses.)
Overall bias and Directness Risk of bias judgement High
(The study is judged to be at high risk of bias in at least one domain for this
result.)
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  N/A
outcomes
N: number of participants; N/A: not applicable; RCTs: randomised controlled trials.

Trout, 2016

Bibliographic Trout, Kimberly K; Homko, Carol J; Wetzel-Effinger, Lisa; Mulla, Wadia; Mora, Ricardo; McGrath, Joanna; Basel-Brown, Lisa;

Reference Arcamone, Angelina; Sami, Parichehr; Makambi, Kepher H; Macronutrient Composition or Social Determinants? Impact on
Infant Outcomes With Gestational Diabetes Mellitus.; Diabetes spectrum : a publication of the American Diabetes Association;
2016; vol. 29 (no. 2); 71-8

Study details

Country/ies where USA
study was carried out

Study type Randomised controlled trial (RCT)
Study dates Not reported
Inclusion criteria Women diagnosed with gestational diabetes by Carpenter-Coustan criteria.
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Gestational age <35 weeks.
Age 18-45 years.

Gestational diabetes controlled by diet alone or diet and oral medication (for example, glyburide).

Exclusion criteria Multifetal pregnancy.
Pregestational diabetes.
Required insulin for their diabetes at the time of enrolment.

Any other significant medical or psychiatric comorbidities (for example, cardiovascular disease or preexisting
hypertension).

Smokers, consuming alcohol or taking illicit drugs.

Patient Mean age in years (SD)
characteristics Baseline values not reported; at birth reported:
Low-carbohydrate diet: 30.09 (6.15)
High-carbohydrate diet: 29.63 (5.19)
Parity (n, %)
Not reported
Mean gestational age in weeks [at screening] (SD)
Not reported
Mean gestational age in weeks [at intervention] (SD)

"At study entry"
Low-carbohydrate diet: 29.17 (2.78)
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High-carbohydrate diet: 30.50 (2.85)
Mean BMI in kg/m? [at baseline] (SD)
Timepoint of measurement undefined:
Low-carbohydrate diet: 33.84 (8.84)
High-carbohydrate diet: 31.80 (8.68)
BMI class (n, %)

Not reported

Ethnicity (n, %)

Not reported per allocation
Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: Urban teaching hospital or suburban community hospital.

Intervention(s)/control Low-carbohydrate diet:
Women were placed on a lower-carbohydrate diet of 35-40% of total calories.
High-carbohydrate diet:
Women followed the usual pregnancy diet of 50-55% carbohydrates.
All women:
Received standard care by their obstetric provider.
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Duration of follow-up

Sources of funding

Sample size

Other information

Diabetes education self-management training by a certified diabetes educator (CDE) and training on carbohydrate gram
counting by CDE or research team. Women practiced weighing/measuring foods and carbohydrate content calculations
via pocket sized book provided.

After CDE consultation, total maximum daily carbohydrate gram count in relation to total daily caloric intake was tailored.
Were provided instructional sheet with written examples of healthy foods and sample food menu plans.
Encouraged to distribute the total carbohydrate allocation over 3 meals and snacks per day.

Taught how to use a portable self-monitoring blood glucometer and asked to perform self-monitoring of blood glucose 4
times a day (fasting and 2 h after meals).

Self-monitored urine ketones every morning, checked by staff at prenatal visits.

Were asked to bring their blood glucose and food logs or meter records to their prenatal care appointments to discuss
with their CDE, perinatal nurses, or providers

Were clinically evaluated every 2 weeks until 36 weeks’ gestation, and then weekly.

Until birth
(Mean (SD) Gestational weeks at delivery: Low-carbohydrate diet 37.78 (1.66); High-carbohydrate diet: 37.76 (1.74))

Not reported

N total = 68
Low-carbohydrate diet n = 37
High-carbohydrate diet n = 31

Women were recruited from two sites (site A urban teaching hospital n = 54 and site B suburban community hospital n =
14). Those from site A had a significantly lower median household income, greater number living below the poverty line
(42.9% v 4.3%, respectively) as well as significantly lower access to Medicaid-funded health insurance (96% v 28.6%,
respectively).
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Gestational diabetes diagnostic criteria: Carpenter-Coustan.
Timing: 24-28 gestational weeks.

Screening: 50 g oral glucose tolerance test regardless of time of day or interval since last meal; 1 h plasma glucose
27.5mmol/L.

Diagnosis: 100 g OGTT,; details not reported.

Treatment target: Initiation of pharmacological therapy such as insulin was at the discretion of participants’ providers and
not the research team.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

BMI: body mass index; CDE: certified diabetes educator; g: grams; h: hour; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m:
metres; mmol/L: millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation; USA: United States of America.

Study arms
Low-carbohydrate diet (n = 37)
High-carbohydrate diet (n = 31)

Outcomes

Outcome Low- High-
carbohydrate carbohydrate
diet, n = 37 diet, n = 31

Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) 5(0.5) 5.1 (0.7)

Converted from mg/dL to mmol/L

Mean (SD)
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Outcome

Gestational weight change (kg)
Study entry to birth corresponding to mean (SD) gestational age low-carbohydrate diet: (29.17 (2.78) to
37.78 (1.66) weeks); high-carbohydrate diet: 30.50 (2.85) to 37.76 (1.74) weeks); converted from Ib to kg

Mean (SD)

Mode of birth: Induction of labour
Follow-up at birth; ITT numbers used

No of events

Mode of birth: Caesarean
Follow-up at birth; primary caesarean section; ITT numbers used

No of events

Need for pharmacological intervention
Follow-up not reported; ITT humbers used

No of events

Large for gestational age > 90 centile
Follow-up at birth; Defined as 24000g; ITT numbers used

No of events

Neonatal hypoglycaemia
Follow-up not reported; ITT humbers used

No of events
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carbohydrate
diet, n = 37

2.2 (2.8)

n=13; % =353
n=11; % =29.4
n=3;%=28.8
n=4;%=11.8
n=4;%=9.7

High-
carbohydrate
diet, n = 31

2 (2.8)

n=11;% =34.4

n=13; % =40.6
n=2;%=6.3

n=4;%=12.5
n=38;%=26.9
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Outcome

Neonatal mortality and morbidity

Low- High-
carbohydrate carbohydrate
diet, n = 37 diet, n = 31

n=12;% =324 n=10;% =311

Follow-up not reported; Composite neonatal complications includes macrosomia, shoulder dystocia,
respiratory distress syndrome, hypoglycaemia, and admission to neonatal intensive care unit, bone
fractures, nerve palsies, neonatal deaths; There were no instances of the last three outcomes listed in

the composite; ITT numbers used

No of events

g: grams; ITT: intention to treat; kg: kilograms; Ib: pounds; mg/dL: milligrams per decilitre; mmol/L: millimole per litre; n: number of participants; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question

Domain 1: Bias arising from the  Risk of bias judgement for the
randomisation process randomisation process

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Answer

Some concerns

(No information provided on randomisation and sequence allocation methods.
No significant differences between groups at baseline apart from gestational
age at study entry which was probably comparable with chance.)

Low

(No information whether participants were aware of allocation while it is likely
that the certified diabetes educator was aware of allocation. A low number of
women completed nutrition logs (n = 26/68; arm based information not
reported) which is suggested by the study to be potentially due to non-
adherence to the diet, however, this deviation would be consistent with what
would occur outside of the trial context.)

High
(The study provides no information about whether there was any missing
outcome data.)
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Section Question

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Answer

Low

(Method of outcome measurement was appropriate and was unlikely to have
differed between groups. Outcomes were objective. No information whether
outcome assessors were aware of allocation but was unlikely to affect
assessment of outcome.)

Some concerns

(No information provided on whether the trial was analysed in accordance with
a pre-specified analysis plan. Numerical result unlikely to have been selected
on basis of multiple outcome measurements or analyses.)

Overall bias and Directness Risk of bias judgement High
(The study is judged to be at high risk of bias in at least one domain for this
result.)
Overall bias and Directness Overall Directness Directly applicable
Overall bias and Directness Risk of bias variation across  N/A
outcomes
N: number of participants; NA: not applicable; RCTs: randomised controlled trials.
Valentini, 2012
Bibliographic Valentini, Romina; Dalfra, Maria Grazia; Masin, Michela; Barison, Antonella; Marialisa, Marcon; Pegoraro, Eva; Lapolla,
Reference Annunziata; A pilot study on dietary approaches in multiethnicity: two methods compared; International journal of

endocrinology; 2012; vol. 2012
Study details

Country/ies where Italy
study was carried out
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Study type Randomised controlled trial (RCT)

Study dates January 2008-June 2008

Inclusion criteria Pregnant immigrant women with gestational diabetes
Exclusion criteria Not reported

Patient Mean age in years (SD)

characteristics ]
Intervention: 28.9 (3.3)

Comparator: 30.2 (4.7)

Parity (n, %)

Not reported

Mean gestational age in weeks [at screening] (SD)
Not reported

Mean gestational age in weeks [at intervention] (SD)
Not reported

Mean BMI in kg/m? [at baseline] (SD)

Not reported

BMI class (n, %)

Not reported

Ethnicity (n, %)

Not reported
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Intervention(s)/control

Education level (n, %)

Not reported

Income status (n, %)

Not reported

The study setting: University Metabolic Disease and Diabetology Unit.

Diet (ethnic-specific diet):
Photographic atlas was used to prescribe a diet including common foods from the women's home countries.

Dishes broken down into the ingredient components, displayed as raw and cooked with measures such as cups, or
spoonfuls handfuls or pinches preferred over kitchen scales.

Food pyramids of the home country were employed.

Standard care (standard healthy diet):

Meal plan based on the American diabetes associations (ADA) guidelines for gestational diabetes.
All women:

Both diets had the same nutrient components: ethnic-specific diet comprising carbohydrate: 55%, fat: 28%, protein: 17%,
fibre: 21 g and standard care diet comprising carbohydrate: 53%, fat: 28%, protein: 18%, fibre: 26 g; and energy intake
was from 1800 to 2200 Kcal, depending on pre-pregnancy BMI.

Prior to meal plan creation, women underwent a dietary assessment to assess essential nutrient intake adequacy,
excessive eating, identify avoided foods and allergies/intolerances.

Taught about target serving sizes via food models, using measures in cups, glasses, and bowls

Nurses taught women how to self-monitor blood glucose levels with targets of fasting plasma glucose < 5.3 mmol/L and
1 h postprandial plasma glucose < 7.2 mmol/L. Those on diet without initiated insulin therapy undertook 2 measurements
per day (fasting and 1 h postprandial glucose on alternate meals over the course of a week) and those on diet with
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Duration of follow-up
Sources of funding

Sample size

Other information

insulin therapy initiated undertook 4 measurements per day (fasting and 1 h after breakfast, lunch, and dinner). See
other information for criteria information.

Women saw a specialist every 2 weeks.
Until birth
Not reported

N total = 20
Diet (ethnic-specific diet) n = 10
Standard care (standard healthy diet) n = 10

Sourced from Han 2017 Cochrane systematic review.
Mean (SD) gestational age at diagnosis: Intervention: 21.3 (6.8); Comparator: 27.1 (5.9).

Gestational diabetes diagnostic criteria was 4th International Workshop Conference on gestational diabetes (Metzger et
al 1998):

Timing: 24-28 gestational weeks.
Screening: Glucose challenge test, no further details reported

Diagnosis: 100 g OGTT, = 2 values were at or above: Fasting: 5.3mmol/L; 1 h 10.0 mmol/L; 2 h 8.6 mmol/L; 3 h 7.8
mmol/L.

Treatment target: Insulin initiated when fasting plasma glucose and/or 1 h postprandial plasma glucose was over the
following values in more than one measurement: fasting plasma glucose <5.3 mmol/L and 1 h postprandial plasma
glucose <7.2 mmol/L.

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.
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This study did not report glycaemic outcomes.

BMI: body mass index; g: grams; h: hour/s; ITT: intention to treat; kcal: kilocalories; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender and queer; m: metres; mmol/L:
millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Diet (ethnic-specific diet) (n = 10)
Standard care (standard healthy diet) (n = 10)

Outcomes

Outcome Diet (ethnic-specific Standard care (standard
diet), n =10 healthy diet), n =10

Gestational weight change (kg) 12.1 (4.3) 14.3 (6.9)

Total gestational weight change; follow-up until birth

Mean (SD)

Mode of birth: Caesarean n=6; % =60 n=>5; % =50

Follow-up at birth

No of events

Gestational hypertension n=0;%=0 n=1;%=10

Gestational age at diagnosis not reported; diagnosed before birth

No of events

Need for pharmacological intervention n=2;%=20 n=1;%=10

Insulin; Follow-up until birth

No of events
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Outcome Diet (ethnic-specific Standard care (standard

diet), n =10

Large for gestational age > 90 centile n=0;%=0
Follow-up at birth

No of events
Neonatal hypoglycaemia n=0;%=0
Follow-up at birth

No of events

Neonatal morbidity n=0;%=0

Composite outcome including hypoglycaemia, neonatal asphyxia, respiratory distress
syndrome, and hyperbilirubinemia, hypocalcaemia; Follow-up at birth

No of events
kg: kilograms; n: number of participants; SD: standard deviation.

Critical appraisal

healthy diet), n =10

n=3;%=30
n=0;%=0
n=0;%=0

This study was included in the Cochrane review (Han 2017). The risk of bias for this study was not assessed separately and was used from the
Cochrane review (Han 2017). See the Han 2017 evidence table in Appendix D for the risk of bias assessment of the Cochrane review.

Yew, 2021

Bibliographic Yew, Tong Wei; Chi, Claudia; Chan, Shiao-Yng; van Dam, Rob M; Whitton, Clare; Lim, Chang Siang; Foong, Pin Sym;

Reference Fransisca, Winni; Teoh, Chieu Leng; Chen, Jeannie; Ho-Lim, Su Tin; Lim, Su Lin; Ong, Kai Wen; Ong, Peck-Hoon; Tai, Bee
Choo; Tai, E Shyong; A Randomized Controlled Trial to Evaluate the Effects of a Smartphone Application-Based Lifestyle
Coaching Program on Gestational Weight Gain, Glycemic Control, and Maternal and Neonatal Outcomes in Women With
Gestational Diabetes Mellitus: The SMART-GDM Study.; Diabetes care; 2021; vol. 44 (no. 2); 456-463

Study details
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Country/ies where Singapore
study was carried out

Study type Randomised controlled trial (RCT)
Study dates 2017-2018
Inclusion criteria Women with diagnosis of gestational diabetes from universal screening at the national university hospital

Diagnosed between 12-30 gestational weeks

Had finished face-to-face gestational sessions as part of usual care.
Exclusion criteria Not reported

Patient Mean age in years (SD)
characteristics Intervention: 31.7 (4.0)
Comparator: 32.2 (4.4)
Parity (n, %)
Nulliparous:
Intervention: 82 (48.2)
Comparator: 83 (48.8)
Mean gestational age in weeks [at screening] (SD)
Intervention: 27.0 (3.2)
Comparator: 26.7 (3.7)

Mean gestational age in weeks [at intervention] (SD)
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Not reported

Mean BMI in kg/m? [at baseline] (SD)
Not reported

BMI class (n, %)

Not reported

Ethnicity (n, %)

Chinese:

Intervention: 75 (44.1)

Comparator: 74 (43.5)

Non-Chinese (included Malays, Indians, and other minority ethnic groups such as Burmese, Filipino, Pakistani, Sikh, Sri
Lankan, Thai, and Viethamese)

Intervention: 95 (55.9)
Comparator: 96 (56.5)
Education level (n, %)
Not reported

Income status (n, %)
Not reported

The study setting: National university hospital.

Intervention(s)/control Mixed intervention: Web/Smartphone-Based Lifestyle coaching program:

Habits-GDM app developed by endocrinologists, obstetricians, diabetes educators, and dietitians.
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Women provided Bluetooth weighing scale linked to the app with weight by time graph displayed on app and app based
prompts for weighing which increased to daily if exceeded optimal gestational weight change range.

App based on the Health Belief Model and focused on behaviour change for target weight and glycemia with education,
monitoring, immediate feedback, and cues.

12 interactive self-paced lessons on: diet, self monitoring of blood glucose, physical activity and weight tracking tools in
addition to ability to message healthcare professionals.

Lesson content was similar to standard care education with the addition of gestational weight gain and greater detail in
diet and physical activity advice.

App includes database of common foods in Singapore with total calories and carbohydrates displayed.

Self-monitored blood glucose readings automatically uploaded to the app from portable glucometer with prompts to
perform 7-point capillary glucose profile on any 2 days of the week (increased to daily if on insulin) and weekly reports
generated and reviewed by their health care teams as in standard care.

Automated messages prompting recording of diet in preceding 2-4 h when 2 h postmeal glucose readings were >6.6
mmol/L.

Standard care:

1-2 weeks after diagnoses, women attended a 1-1.5 h face to face group education session (4-6 women) run by a
diabetes nurse educator and dietitian. Women with a 2 hOGTT plasma glucose of 211.1 mmol/L had a 1 h long
individual session.

Sessions covered gestational diabetes pathophysiology and complications, healthy diet, carbohydrate exchange, and
future diabetes risk but not gestational weight change.

Blood glucose self monitoring by glucometer 7 times a day for 2-3 weeks (if insulin began, increased to 7 times daily).
Glucose readings were recorded in a paper diary.

Remaining care was provided by obstetricians.
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2-4 clinic visits weekly until 32 gestational weeks, then 2 weekly until 36 gestational weeks and weekly until birth.
Frequency could be increased based on individual circumstances.

All women:
Received usual care at the National University Hospital.
If 2 h plasma glucose on OGTT 211.1 mmol/L or insulin >20 units/day were referred to endocrinology services

Additional advice on diet and lifestyle modification and initiation of insulin and/or metformin was individualized based on
self monitoring blood glucose values.

Duration of follow-up Until birth

(Mean (SD) gestational age in weeks: Intervention: 38.5 (1.9); Comparator: 38.7 (1.1))
Sources of funding Not industry funded

Sample size N total = 340
Mixed intervention n = 170

Standard care n =170

Other information Trial name: Web/Smartphone-Based Lifestyle Coaching Program in Pregnant Women With Gestational Diabetes
(SMART-GDM)

Mean (SD) pre-pregnancy BMI (kg/m?): Intervention: 25.5 (5.5); Comparator: 25.6 (5.7).

Women with history of gestational diabetes (n, %): intervention: 19 (11.3); Comparator: 21 (12.7). Note seven women
had an unknown history of GDM.

Gestational diabetes diagnostic criteria: World Health Organisation 2013.
Timing: 12-30 gestational weeks.
Screening: Not reported.
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Diagnosis: 75 g OGTT; Abnormal plasma glucose values on one or more of the following: fasting: 25.1, 1 h: 210.0, and 2
h: 28.5 mmol/L

Treatment target: Generally, insulin initiated when 22 readings within a 7-point capillary glucose profile on any 2 days of
a week were >5.5 mmol/L (premeal) or >6.6 mmol/L (2 h postmeal).

ITT numbers used for analysis.

The study did not report information on deprivation, disability, LGBTQ+ or previous bariatric surgery status.

App: application; BMI: body mass index; g: grams; GDM: gestational diabetes mellitus; h: hour/s; ITT: intention to treat; kg: kilograms; LGBTQ+: lesbian, gay, bisexual, transgender
and queer; m: metres; mmol/L: millimole per litre; n: number of participants; OGTT: oral glucose tolerance test; SD: standard deviation.

Study arms
Mixed intervention (n = 170)
Lifestyle coaching program (Behaviour and monitoring based)

Standard care (n = 170)

Outcomes

Outcome Mixed intervention, n Standard
=170 care, n =170

Glycaemic control: mean blood glucose levels at the end of the intervention (mmol/L) 5.4 (0.53) 5.54 (0.53)

Mean (SD)

Gestational weight change (kg) Adj mean difference N/A

Adjusted for insulin treatment for gestational diabetes mellitus and baseline excessive gestational weight (95%CI) = 0.47 (-0.35-
gain; Follow-up at birth: Mean (SD) gestational age in weeks: Intervention: 38.5 (1.9); Comparator: 38.7 1.28)

(1.1))

Custom value
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Outcome Mixed intervention, n Standard
=170 care, n =170

Mode of birth: Vaginal birth n=111; % =66.1 n=106; % =

Follow-up at birth; Intervention n = 168; Comparator n = 165 64.2

No of events

Non assisted vaginal birth n=104; % =61.9 n=97;%=
Follow-up at birth; Intervention n = 168; Comparator n = 165 58.8

No of events

Assisted vaginal birth N=7;%=4.2 n=9; %=
Follow-up at birth; Intervention n = 168; Comparator n = 165 55

No of events

Mode of birth: Caesarean n=257; % =33.9 n=>59; %=
Follow-up at birth; Intervention n = 168; Comparator n = 165 35.6

No of events

Elective caesarean n=30%=17.9 n=26; %=
Follow-up at birth; Intervention n = 168; Comparator n = 165 15.8

No of events

Emergency caesarean n=27;%=16.1 n=33; %=
Follow-up at birth; Intervention n = 168; Comparator n = 165 20

No of events

Need for pharmacological intervention n=17;% =10 n=27;%=
Insulin; Follow-up until birth; Missing data for 7 women (2 in intervention, 1 in comparator) 15.9
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Outcome Mixed intervention, n Standard
=170 care, n =170

No of events

Large for gestational age > 90 centile n=0;%=0 n=2;%=
Follow-up at birth; Reported as >4000g; Intervention n = 168; Comparator n = 165 1.2

No of events

Neonatal hypoglycaemia n=24;%=14.3 n=37;%=
Defined as capillary blood glucose <2.6 mmol/ L within 24 h of birth; Follow-up within 24 h of birth; 22.4
Intervention n = 168; Comparator n = 165

No of events

Neonatal mortality and morbidity n=64; % = 38.1 n=288; %=
Composite comprising: birth trauma (shoulder dystocia and soft tissue, bone, nerve, and intra-abdominal 53.3
injuries), neonatal hypoglycaemia, hyperbilirubinemia (according to diagnosis by attending paediatricians),

respiratory distress, neonatal intensive care unit admission within 24 h of birth, and perinatal death.

Follow-up at birth; Intervention n = 168; Comparator n = 165

No of events

ClI: confidence interval; g: grams; h: hour/s; kg: kilograms, mmol/L: millimole per litre; n: number of participants; NA: not applicable; SD: standard deviation.

Critical appraisal — Cochrane Risk of Bias tool v2.0 for RCTs

Section Question Answer

Domain 1: Bias arising from the  Risk of bias judgement for the Low

randomisation process randomisation process (Allocation was random and performed by a statistical software and concealed
with assignment of intervention made through a call centre. No information
was provided on blinding of allocation sequence. No major significant
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Section Question

Domain 2a: Risk of bias due to Risk of bias for deviations

deviations from the intended from the intended
interventions (effect of interventions (effect of
assignment to intervention) assignment to intervention)

Domain 3. Bias due to missing Risk-of-bias judgement for
outcome data missing outcome data

Domain 4. Bias in measurement Risk-of-bias judgement for
of the outcome measurement of the outcome

Domain 5. Bias in selection of the Risk-of-bias judgement for
reported result selection of the reported result

Overall bias and Directness Risk of bias judgement

Overall bias and Directness Overall Directness

Answer

differences between baseline differences to suggest problem with
randomisation process.)

Low

(No information on participant blinding and clinicians delivering the intervention
were not blinded to allocation, however unlikely to have impacted the
intervention. In addition, the intervention app was password protected.
Deviations due to allocation error occurred for n = 1 in intervention and n = 1 in
control arm who were subsequently swapped to appropriate allocation,
otherwise no deviations reported due to experimental context Participants
were analysed according to intention-to-treat.)

Low

(All or nearly all data were available for all outcomes of interest for both arms
(Delivery outcomes: Intervention n = 168/170; comparator n = 165/170; Blood
glucose outcomes: Intervention n = 170/170 and comparator n = 169/170))

Low

(Method of outcome measurement was appropriate and was unlikely to have
differed between groups. Clinical staff weighing the women were not aware
that they were patrticipating in the study or allocation, no information provided
otherwise to blinding of assessors.)

Low

(Prespecified analysis plan stated, and the trial was prospectively registered.
Numerical result unlikely to have been selected on basis of multiple outcome
measurements or analyses.)

Low
(The study is judged to be at low risk of bias for all domains for this resuilt.)

Directly applicable
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Section Question Answer
Overall bias and Directness Risk of bias variation across  N/A
outcomes

n: number of participants; N/A: not applicable; RCTs: randomised controlled trials.
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Appendix E Forest plots

Forest plots for review question: What are the most effective and cost-effective healthy lifestyle interventions for women
with gestational diabetes?

This section includes forest plots only for outcomes that are meta-analysed. Outcomes from single studies are not presented here; the quality
assessment for such outcomes is provided in the GRADE profiles in appendix F.

Comparison 1. Diet vs standard care for healthy lifestyle interventions for women with gestational diabetes in single pregnancy

Figure 2: Glycaemic control: fasting blood glucose at the end of the intervention
(mmol/L) (better indicated by lower values)

Diet Standard care Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Garner 1997 447 082 140 47 1.04 180 852% -0.23[0.44,-0.02]
Magee 19380 49 07 ¥ 52 049 a  4.8%  -0.30[1.24, 0.64]
Total (95% CI) 157 155 100.0% -0.23 [-0.44, -0.03] |

ity Chif= = = Bz I } 1 } |
?et?;ageneltyl.l CQI ;2922 czif]—; EPD—Dg.EQ), F=0% T 10 b 10 a0

estfor overall effect Z=2.21 (P = 0.03) Favours digt Favours standard care

ClI: confidence interval; df: degrees of freedom; IV: inverse variance; mmol/L: millimoles per litre; SD: standard
deviation
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Figure 3: Gestational weight change (kg) (Follow-up to birth or unclear; better

indicated by lower values)
Diet Standard care

Study or Subgroup  Mean SD Total Mean

SD Total Weight

Mean Difference
IV, Fixed, 95% Cl

Mean Difference
IV, Fixed, 95% Cl

1.1.1 Gestational weight change (ka) (Follow-up to birth or unclear)

Rae 2000 11.56 10.48 67 963 1066 b
Reece 1995 143 6.8 11 114 38 I
Yalentini 2012 121 43 10 143 6.9 10
Subtotal (95% CI) 88 79

Heterogeneity: Chi*= 212, df= 2 (P =0.38); F= 6%
Testforoverall effect Z=0.80 (P =042

1.1.2 Final weight (kg) (Follow-up NR)

Garner 1997 81.45 1618 1450 846 2011 140
Subtotal (95% CI) 150 150

Heterogeneity: Mot applicable
Testforaverall effect £=1.49 P =013

Total {95% CI) 238 229
Heterogeneity: Chi*=4.98, df= 3{P =017}, P=40%
Testfor overall effect =009 (P=083

33.3%
21.7%
18.1%
73.1%

26.9%
26.9%

100.0%

Test for subaroup differences: Chi®= 2.86, dfi=1(P=0.09). F=651%
ClI: confidence interval; df: degrees of freedom; IV: inverse variance; kg: kilograms; NR: not reported; SD:

standard deviation

1.88 11.84, 5.60]
2.40 F2.20, 7.00]
-2.20 [7.24, 2.34]
1.02 [-1.49, 3.53]

-3.15 [7.28,0.99]
-3.15[-7.28, 0.98]

0.10 [-2.25, 2.04]

— !
_ e
_

.

Figure 4: Mode of birth: Vaginal birth (Follow-up at birth)

}
-5 0 g 10
Favours diet Favours standard care

Favours standard care  Standard care Risk Ratio Risk Ratio
Study or Subgroup Events Total Events  Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Garner 1997 (1) 1148 150 121 180 T3.3% 0.98 [0.87,1.08]
Rae 2000 39 67 ar 58 24.7% 0.81 [0.69,1.21] —
Total (95% CI) 217 208 100.0%  0.96 [0.86, 1.07] L 3
Total events 157 158
Heterogeneity, Chi*= 0,20, df=1 {P = 0.66); F= 0% '0.1 sz D:S i :'5 10'

Test for overall effect Z=0.73 (P = 0.48)

Eootnotes

Favours standard care Favours diet

(1) "Vaginal delivery was successful” (did not specify whether normalloperative)

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation
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Figure 5: Mode of birth: Caesarean (Follow-up at birth)

Standard care
Events

Risk Ratio

Total Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Diet
Study or Subgroup  Events Total
Garner 1997 30 1ao
Rae 2000 26 67
Yalentini 2012 4 10
Total (95% CI) 227
Total events g2

28 140
19 58
l 10
218

52

Heterogeneity, Chi*=0.11, df= 2 {F = 0.95); F=0%
Test for overall effect, Z=0.75 (F=0.45)

525%
38.3%
9.4%

100.0%

1.07 [0.67,1.70]
118 [0.74,1.91]
1.20 [0.54, 2.67]

1.13[0.83, 1.54]

B —

-

0.2 05 2 BRI
Favours diet Favours standard care

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Figure 6: Need for pharmacological intervention (Follow-up until birth or NR)

Diet Standard care Risk Difference Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Garner 1997 36 1480 16 150 G64.3% 013 [0.05,0.22] . =
Rae 2000 11 67 g 58 267% 001 [012014]
Reece 19495 0 11 0 11 47% 000[-0.16, 0.16] T
Yalentini 2012 2 10 1 10 43%  010[0.21,0.41] —
Total (95% CI) 238 229 100.0%  0.09 [0.03, 0.16] &
Total events 49 25
Heterogeneity, Chi®= 3.81, df= 3 (P =028}, F=21% —EII.S b EITS 1-

Test for overall effect, 2= 2.74 (P = 0.00&)

Favours diet Favours standard care

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with

gestational diabetes (January 2025)

256



FINAL
Healthy lifestyle interventions for those with gestational diabetes

Figure 7: Large for gestational age > 90 centile (Follow-up at birth or unclear)

Diet Standard care Peto Odds Ratio Peto Odds Ratio
Study or Subgroup  Events Total Events Total Weight Peto, Fixed, 95% Cl Peto, Fixed, 95% CI
Garner 1947 6 180 ] 150 29.59% 1.00[0.32,317] T
Rae 2000 19 67 14 58 631% 1.24 [0.56, 2.74]
Walentini 2012 ] 10 3 10 7.0% 011 [0.01,1.17] #
Total (95% CI) 227 218 100.0% 0.98 [0.52, 1.84] e
Total events 25 23
Heterogeneaity: Chi®= 363, df=2 (P =016); 7= 45% T oh 0 00

Test for overall effect 2= 0.06 (P = 0.95)

Favours diet Favours standard care

ClI: confidence interval; df: degrees of freedom; NR: not reported; SD: standard deviation

Figure 8: Neonatal hypoglycaemia (Follow-up at birth or unclear)

Diet Standard care Risk Difference Risk Difference
Study or Subgroup  Events Total Events  Total Weight WM-H, Fixed, 95% CI M-H, Fixed, 95% CI
Garner 1997 21 140 13 180 6B7.5%  0.058[-0.02 012
Rae 2000 22 67 25 a8 28.0% -010[F0.27, 0.07] — =
Yalentini 2012 ] 10 ] 10 45% 000017 017] — 1
Total (95% CI) 227 218 100.0%  0.01 [-0.08, 0.08] <>
Total events 43 38
Heterogeneity: Chi®=3.21, df= 2 (P = 0.20); F= 38% -_1 —D'.S b D!S 1-

Test for overall effect Z=0.21(F=0.83)

Favours diet Favours standard care

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Figure 9: Neonatal mortality (Follow-up NR)
Diet Standard care Risk Difference
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Risk Difference
M-H, Fixed, 95% CI

Garner 1997 0 150 ] 150 707%  0.00[-0.01,0.01]
Rae 2000 ] 67 ] 58 29.3% 0.00[0.03, 0.03]
Total (95% CI) 217 208 100.0% 0.00[-0.01, 0.01]
Total ewants a a

Heterageneity: Chi*= 0.00, df=1 {F =1.00); F= 0% =_1

Test far overall effect: Z=0.00 {F = 1.00)

-0 i 05 1
Favours diet Favours standard care

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation
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Comparison 2. Low or low-moderate-Gl diet vs moderate-Gl +/- high fibre diet for healthy lifestyle interventions for women with
gestational diabetes in single pregnancy

Figure 10: Mode of birth: Caesarean (Follow-up at birth)

Favours low or low-moderate-Gl diet  Moderate-Gl +/- high fibre diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Lowie 2011 18 a0 8 49 51.0% 1.96[0.92, 4.18] I S E—
Moses 2009 7 a1 11 32 450% 066 [0.23, 1.47] —
Total (95% Cl) 81 81 100.0% 1.15[0.39, 3.35]
Total events 23 149
?etf;ﬂgenelrﬂ:"r?fu I:ZD:l-é;;:ﬁhwp:_at.lfast,I df=1(F=00%9); F=T74% ] 0 G 7 3 t T
estioroverall effect 2= = ) Favours low or low-moderate-Gl diet Favours moderate-Gl +/- high fibre diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Figure 11: Need for pharmacological intervention (Follow-up to 37 GW or until birth)

Low or low-moderate-Gl dist ~ Moderate-Gl +/- high fibre diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Grant 2011 a 13 10 16 18.6% 1.11 [0.66, 1.87] T
Louie 2011 28 a0 29 48 B09% 0.84[0.53 1.21] ——
Moses 2009 El kil 10 32 205% 0.93 [0.44,1.97] e
Total (95% CI) 94 97 100.0% 0.91[0.69, 1.21]
Total events 43 49
2z - - Rz I + 4 + , |
_Ilz{et?;ugenewh].‘ C;\ ;gjﬂu EZ—PQEF‘D-Sﬂz 70 F=0% -0.1 U!Q ufs 1\ ﬁ é TDI
estfor overall effect Z= 0.64 (F = 0.52) Favours low or low-moderate-Gl diet Favours moderate-Gl +/- high fibre diet
ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; M-H: Mantel-Haenszel; SD: standard

deviation

Figure 12: Large for gestational age > 90 centile (Follow-up at birth)

Low or low-moderate-Gl dist ~ Moderate-Gl +/- high fibre diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Grant 2011 1 13 4 16 41.9% 0.31[0.04, 2.43] L
Louie 2011 [ a0 2 48 23E% 204 [0.62 132.87]
Moses 2009 3 kil 3 32 345% 1.03[0.23,4.73]
Total (95% CI) 94 97 100.0%  1.18[0.49, 2.84]
Total events 10 9
Heterogeneity: Chi*= 2,98, df= 2 (P = 0.22); F= 33% I t t T 1 ) |
Test forgover;\ effact Z= UI.ET (Pi 07 g o1 0.2 0& ! 2 5 "
Favours low or low-moderate-Gl diet Fawvours moderate-Gl +- high fibre diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation
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Comparison 3. Low-carbohydrate diet vs high-carbohydrate diet for healthy lifestyle interventions for women with gestational diabetes
in single pregnancy

Figure 13: Glycaemic control: fasting blood glucose at the end of the intervention
(mmol/L) (Better indicated by lower values)

Low-carbohydrate diet High-carbohydrate diet Mean Difference Mean Difference

Study or Subgroup Mean SD  Total Mean SD  Total Weight IV, Random, 95% Cl IV, Random, 95% CI

Cynryk 2007 45 0.4 15 47 04 15 235% 0.30 [0.01, 0.59]

ijatovic 2020 45 0.1 24 449 0.1 22 538% 0.00 [-0.08, 0.08]

Trout 2016 g 0.8 ar 4.1 o7 3 227%  -010[0.39,0.19]

Total {95% CI) 76 68 100.0%  0.05[-0.13,0.23]

Heterogeneity: Tau®= 0.02; Chi*= 4.59, df= 2 (P = 0.10); F= 56% ey T ) o T

Testfor overall effect 7= 0.52 (P = 0.61) Favours low-carbohydrate diet Favours high-carbohydrate diet
ClI: confidence interval; df: degrees of freedom; IV: inverse variance; mmol/L: millimoles per litre; SD: standard
deviation

Figure 14: Gestational weight change (kg) (Follow-up between 4w of birth to 237 GW;
better indicated by lower values)

Low-carbohydrate diet High-carbohydrate diet Mean Difference Mean Difference

Study or Subgroup Mean sD Total Mean sD Total Weight IV, Random, 95% Cl IV, Random, 95% CI

Mijatovic 2020 108 0.4 24 8.2 1.8 22 34.0% 2.70[1.98,3.43] ——

Moreno-Castilla 2013 1.4 2 Ta 23 23 A 344%  -0.90[1.59,-0.21] —a—

Trout 2016 22 28 ar 2 28 31 3e% 020 F1.14,1.54] —

Total (95% CI) 136 128 100.0% 0.68 [-1.82, 3.17] ’—

Heterogeneity: Tau® = 4.61; Chi*= 50.58, df=2 (P = 0.00001); F= 96% 7150 55 b P 1=U

Test for overall effect 2= 0.53 (P = 0.60) Favours low-carbohydrate diet Favours high-carbohydrate diet
ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; IV: inverse variance; kg: kilograms SD:
standard deviation
Figure 15: Mode of birth: Vaginal birth (Follow-up at birth)

Low-carbohydrate diet  High-carbohydrate diet Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Cypryk 2007 7 14 ] 16 43.9% 0.78[0.39,1.54] ——

ijatovic 2020 17 24 1 22 861% 1.42[0.87,2.31] 1

Total (95% CI) 39 37 100.0%  1.14[0.77,1.69] ~—

Total events 24 20

Heterogeneity: Chi®=1.97, df=1 (P = 0.16); F= 49% 501 052 DIS t i ml

Testfor overall effect = 0.63 (P = 0.53) Favours high-carbohydrate diet Favours low-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation
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Figure 16: Mode of birth: Induction of labour (Follow-up at birth)

Low-carbohydrate diet  High-carbohydrate diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mijatovic 2020 16 24 [ 22 48.0% 24411.17,8132) —
Trout 2016 13 ar 11 3 52.0% 0.99[0.52,1.89]
Total (95% CI) 61 53 100.0% 1.53 [0.63, 3.70] e —
Total events 24 17
?et?;ngenemrl'l T?ru t:ZD?SD ;hlpiggzgﬁé df=1 (P=0.07);, F= 63% 0 0= o' % 3 o
estior overall effect. 2= P= ) Favours low-carbohydrate diet Favours high-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Figure 17: Mode of birth: Caesarean (Follow-up at birth)

Low-carbohydrate diet  High-carbohydrate diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cypryk 2007 7 15 5 15 104%  1.40([0.57,3.43]
Mijatavic 2020 7 24 10 22 M.0% 0.64 [0.30, 1.35] e e
Mareno-Castilla 2013 a5 7h 20 75 40.3% 1.25[0.76, 2.05] — T
Traut 2016 1 37 13 31 285% 0.71 [0.37,1.35] —_—
Total (95% CI) 151 143 100.0% 0.98 [0.71, 1.36]
Total events il 43
Heterogeneity: Chi*= 3.66, df= 3 (P = 0.30%; F=18% L + y T t t |
0.1 0.2 0.8 1 2 g 10
Testfor averall effect 2= 0.11 (P=0.92) Favours low-carbohydrate diet Favours high-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Figure 18: Need for pharmacological intervention (Follow-up NR or to 237 GW)

Low-carbohydrate diet  High-carbohydrate diet Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Cynryk 2007 2 15 1 15 20% 2.00[0.20,19.79] i
ijatovic 2020 g 24 5 22 106% 1.47 [0.56, 3.81]
Moreno-Castilla 2013 41 75 41 74 83.0% 1.00[0.75, 1.34] +
Trout 2016 3 ar 2 i 4.4% 1.26[0.22, 7.08]
Total (95% CI) 151 143 100.0%  1.08[0.82, 1.43]
Total events 54 49

i o _ - == I } } | | )
?Ei?;ﬂgEnElTinC;I IE?TD EZ-PBEPD-SDQSU,\ =0% IEI.1 Elf2 EITS ‘i i é 1EII

estior overall eliect. £ = P= ! Favours low-carbohydrate diet Favours high-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; M-H: Mantel-Haenszel; NR: not reported;
SD: standard deviation
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Figure 19: Large for gestational age > 90 centile (Follow-up at birth)

Low-carbohydrate diet  High-carbohydrate diet Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Cynryk 2007 i 15 0 16 103% 0.00[0.12, 012 —
Mijatovic 2020 1} 24 1 22 157% -0.05[0.16, 0.07] —
Mareno-Castilla 2013 3 74 B 76 61.0% -0.04[0.12 0.04] —-
Trout 2016 4 ar 4 3 231%  -0.02[018 0173 I
Total (95% CI) 150 143 100.0% -0.03 [-0.09, 0.03]
Total events 7 1"
Heterageneity: Chi*= 0.38, df= 2 (P = 0.94); F= 0% 5_1 _015 5 015 15
Testfor overall effect 2= 1.09 (P =0.27) Favours low-carbohydrate diet Favours high-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Figure 20: Neonatal hypoglycaemia (Follow-up at birth or NR)

Low-carbohydrate diet  High-carbohydrate diet Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mareno-Castilla 2013 q 75 10 76 6£35%  0.90([0.39, 2.09] —
Trout 2016 4 ar 2 31 46.5% 0.42[0.14,1.26] L
Total (95% CI) 112 106 100.0%  0.68 [0.35, 1.30] —e——
Total events 13 12
$et$;ogene|1\;|:| CQI T;IT{ ?;:QEPnzzi 28, F=14% T 0z 05 % 3 I
estfor overall effect 2=1.17 (P =0.24) Favours low-carbohydrate diet Favours high-carbohydrate diet

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Comparison 4. Physical activity vs standard care/control for healthy lifestyle interventions for women with gestational diabetes in single
pregnancy

Figure 21: Glycaemic control: fasting blood glucose at the end of the intervention
(mmol/L) (better indicated by lower values)

Physical activity Standard care/control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean S0 Total Mean SO Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bo 201413 4 0.6 a1 4.1 0.6 a0 31% -0.17 F0.56, 0.23] —
Erankston 2004 47 039 16 a1 0.65 16 258% -0.73 F1.45,-0.01]
Jovanovic-Peterson 1989 39 0.4 10 4.9 0.3 9 160% <268 [3.99,-1.37] 4
Sklempe Kokic 2018 432 026 20 4.44 0.46 22 T 5% -0.31 F0.92, 0.30] e
Total (95% CI) 97 97 100.0%  0.75[1.47, 0.03] e —
Heterogeneity Tau®= 0.38; Ch* = 13.82, df= 3 (P = 0.003); F= 78% 1 -u=5 015 1
Testfor overall effect 7= 2.04 (P =0.04) Favours physical activity Favours standard care/control

Footnotes
(1) Exercise v diet
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ClI: confidence interval; df: degrees of freedom; IV: inverse variance; mmol/L: millimoles per litre; SD: standard

deviation

Figure 22: Gestational weight change (kg) (Follow-up until mean 36.4-38 GW or NR;
better indicated by lower values)

Physical activity

Standard care/control

Mean Difference

Mean Difference

Study or Subgroup  Mean SD Total Mean SD  Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

5.1.1 Gestational weight change (kg) (Follow-up at mean 34.6 GW or NR)

Brankstan 2004 1.3 4.4 16 11.2 57 16 B.8% 010[3.43 363

Halse 2014 0e 13 20 1 1.8 0 898% -020[F1.17 077

Subtotal {95% CI) 36 36 96.6% -0.18[1.12, 0.76]

Heterogeneity: Chi®=0.03, df=1 (P=087), F=0%

Testfor overall effect Z=0.37 (P=0.71)

5.1.2 Final weight (kg) (Follow-up at 38 GW)

Avery 1997 832 145 15 T9.6 155 14 0.7% 3.60[7.69, 14.89] *
Bo 2014 (1) 732 11 24 741 13 a0 27% -090[6.52 4.72)

Subtotal (95% CI) 40 64  3.4% -0.01[-5.04,5.02] e —
Heterogeneity: Chi*=0.49 df=1 (P=048); F=0%

Test for overall effect: Z=0.00 (P = 1.00)

Total (95% CI) 76 100 100.0% -0.17 [-1.10, 0.75]

Heterogeneity: Chi®=0.52, df=3 (P=091), F=0%
Testfor overall effect Z=0.37 (P=0.71)

Test for subgroup diferences: Chi*= 0.00, df=1 (P = 0.95), F= 0%

Footnotes
(1) Exercise v diet

. -« .

\
-5 0 5 10
Favours physmal SCTIVITY Favours standard care/control

ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; IV: inverse variance; kg: kilograms; NR:

not reported; SD: standard deviation

Figure 23: Mode of birth: Induction of labour (Follow-up at birth)

Physical activity  Standard care/control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Halse 2014 1 20 a8 200 61.0% 1.38[0.71, 2.68] —
Sklempe Kaokic 2018 3 20 7 22 39.0% 0.47 [0.14,1.58] L
Total (95% CI) 40 42 100.0% 0.91 [0.32, 2.59] —— N —
Total events 14 15
Heterogeneity, Tau®= 0.36; Chi*=2.43 df=1 {P=012); F=59% -0.1 052 DTS ﬁ é 10‘

Testfor overall effect: Z=0.19 (P = 0.85)

Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation
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Figure 24: Mode of birth: Caesarean (Follow-up at birth)

Physical activity  Standard care/control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Awery 1997 3 14 3 14 11.9% 0.93[0.22, 3.88]
Bo 2014 (1) 5 51 13 50 S05%  0.38[015 093] —
Halse 2014 ] 20 ] 20 19.2% 1.00[0.34, 2.93] e
Sklempe Kaokic 2018 ] 20 ] 22 18.3% 1.10[0.37, 3.24] I o —
Total (95% Cl) 106 106 100.0%  0.70[0.41,1.19] —l—
Total events 18 26
$Et?;0gen9|w|:| CQ T;?: ng:PBEPng.M);I =0% dos 03 : 70
estfor overall effect: 2=1.32 (P = 0.19) Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Figure 25: Need for pharmacological intervention (Follow-up 34-38 GW or NR)

Physical activity ~ Standard care/control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Avery 1997 (1) 4 15 2 14 85% 012[017,041] I
Bo 2014 (2) 2 51 5 50 29.7% -0.06 [0.16, 0.04] —a
Brankston 2004 T 16 g 16 94% -0.13[-0.47,0.22] —_— 1
Daowns 2017 bl 44 g M 167%  010[-0.16,0.35] B —
Halse 2014 2 20 2 20 11.8% 0.00[0.19,019] D
Jovanovic-Petersan 1989 {3) 1] 20 0 19 11.5%  0.00[-0.09,0.09] s
Sklempe Kokic 2018 o 20 0 22 123%  0.00[-0.08,0.049] s
Total {95% CI) 186 162 100.0% -0.00 [-0.07, 0.07]
Total events 36 28
Heterogeneity, Chf= 3.13, df=6 (P =079}, F= 0% 1_1 -D=.5 7 015 1=
Testforoverall effect Z=0.08 (F = 0.93) Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; M-H: Mantel-Haenszel; NR: not reported;
SD: standard deviation

Figure 26: Large for gestational age > 90 centile (Follow-up at birth)

Physical activity  Standard care/control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl
Ayery 1997 3 14 3 14 19.8% -0.01 [0.31, 0.28] — =
Bo 2014 (1) 3 a1 7 50 BY.8% -0.08[0.20,0.03] —
Jovanovic-Peterson 1988 i} 10 0 9 127% 000[-018 018] —
Total {95% CI) 76 73 100.0% -0.06 [-0.16, 0.04]
Total events b 10
Heterogeneity, ChF= 062, di= 2 (P=073); F=0% =_1 -D=.5 1 0?5 1=
Test for averall effect: 2=1.13 (F = 0.26) Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation
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Figure 27: Neonatal hypoglycaemia (Follow-up after birth)

Physical activity = Standard care/control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Awery 1997 a 14 a 14 4089% 0.00[012,012)
Sklempe Kaokic 2018 a 20 a 22 591%  0.00[-0.09,0.09]
Total (95% Cl) 35 36 100.0% 0.00 [-0.08, 0.08]
Total events 1] 1]
Heterogeneity: Chi®= 0.00, df=1 (P =1.00); F= 0% 5_1 -DI.S ; 0?5 15
Testfor overall effect: 2= 0.00 (F = 1.00) Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Figure 28: Neonatal morbidity (Follow-up unclear or after birth)

Physical activity  Standard care/control Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Bo 2014 {1) 1 a1 5 50 84.2% -0.08[0.17, 0.01] -
Jovanovic-Peterson 1989 0 10 0 9 158% 0.00[-0.18 018] I S
Total (95% CI) 61 59 100.0% -0.07 [-0.15,0.02] -
Total events 1 5
Heterogeneity, ChF = 0.60, df=1 (P = 0.44); F= 0% =_1 _Dls 5 Dls p
Testfor overall effect: 2=1.58 (P = 0.11) Favours physical activity Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Comparison 5. Mixed vs standard care/control for healthy lifestyle interventions for women with gestational diabetes in single
pregnancy

Figure 29: Glycaemic control: fasting blood glucose at the end of the intervention
(mmol/L) (better indicated by lower values)

Mixed Standard care/control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bo 2014 41 06 49 41 0.6 50 53.2% 0.00 [0.24, 0.24]
Mendelson 2008 56 048 44 a2 1 81 46.8% 0.40[0.09, 0.71]
Total (95% CI) 98 101 100.0% 0.19 [-0.20, 0.58]
?et?;ogenemfl:lT?ru :ZDP(;;gcdmpzjn.Dass, df=1{F =004}, F=75% '-20 _1.0 ﬁ 1'0 20.
Bstfor overall effect Z=10.94 (P = 0.35) Favours mixed Favours standard care/control
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ClI: confidence interval; df: degrees of freedom; mmol/L: millimoles per litre; IV: inverse variance; SD: standard
deviation

Figure 30: Gestational weight change (kg) (Follow-up from last weight before birth or
within 2 weeks of birth to birth; better indicated by lower values)

Mean Difference Mean Difference
Study or Subgroup  Mean Difference SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
9.1.1 Gestational weight change (kg) (Follow-up from last weight before birth to birth)
Durrwwald 2016 -01 08533 157% -010[1.97 1.77]
Yew 2021 047 04184 818% 047 [0.351.29)
Subtotal {95% CI) 97.6% 0.38[-0.37,1.13]
Heterageneity: Chi*= 030, df=1 (P =048}, F=0%
Testfor overall effect 2= 0.99 (F = 0.32)
9.1.2 Final weight (kg) (Follow-up at 38 GW)
Bo 2014 -01 24561 24% -010[-4.91,471]
Subtotal {95% CI) 2.4% -0.10[4.91,471] — e
Heterogeneity, Mot applicable
Testfor overall effect Z=0.04 (F=0.97)
Total (95% CI) 100.0% 0.37 [-0.38,1.11] ?
Heterogeneity Chif= 034, df= 2 (F=0.88); F= 0% f ! T t {
Testf Il effect 2= 0.97 (P = 0.33 v e v 5 1a
estior overall effect 2= 0.87 (P = 0.33) Favours mixed Favours standard care/control

Testfor subdgroup differences: Chi*=0.04, df=1 (P =0.85), F=0%
ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; IV: inverse variance; kg: kilograms; SD:

standard deviation

Figure 31: Mode of birth: Vaginal birth (Follow-up at birth)

Mixed Standard carel/control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Borgen 2019 90 114 86 123 439% 1.12 [0.96,1.30]
Yew 2021 111 170 106 170 56.1% 1.05[0.89,1.23]
Total {95% CI) 285 293 100.0%  1.08 [0.97,1.21]
Total events 201 192

o = — — -2 = ! Il Il 1 1 ]
?eh:;ogenemil.l C;| ;2361 gz-;EPD-1 08.55),I = 0% oy ) s 1 ;) : o

estforoverall effect Z=1.34 (P =0.18) Favours standard care/control  Favours mixed

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation
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Figure 32: Mode of birth: Induction of labour (Follow-up at birth)

Mixed Standard care/control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CIl M-H, Fixed, 95% CI
Borgen 2019 54 114 i3] 123 70.9% 0.88 [0.68,1.13]
Durmwald 2016 26 49 27 52 18.1% 1.02[0.71,1.48]
Total {95% CI) 164 175 100.0%  0.92 [0.74,1.13]
Total events an 93
ity: Chi#= = = F= I } } 1 t } |

?etﬂogenemf“ C? ;2:160 gfﬂ-;EPD—4g.SD),I =0% 0 0z 05 i 3 : 0

estfor overall effect Z=0.80 (P =10.42) Favours mixed Favours standard carefcontrol

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; NR: not reported; SD: standard deviation

Figure 33: Mode of birth: Caesarean (Follow-up at birth)

Mixed Standard care/control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bo2014 10 49 13 00 1.7% 0.781[0.28,1.62] E——
Borgen 2019 32 1145 35 123 53% 0.9 [0.65,1.47] T
Durnwwald 2016 18 49 21 52 36% 0.91 [0.56,1.49] S —
Hedderson 2018 292 464 347 613 787% 0.911[0.82,1.02 |
Mendelson 2008 ] 49 ] 51 0.6% 1.041[0.322,3.37]
Yew 2021 87 170 a9 170 101% 0.87[0.72,1.30] —
Total (95% CI) 996 1059 100.0% 0.92 [0.84, 1.01] L
Total events 414 430
Heterogeneity: Tau‘f 0.00; Chit=043, df=5(P =094 F=0% 'D.'I sz DTS é :'5 10'
Testfor overall effect Z=1.72 (F = 0.09) Favours mixed Favours standard care/control

ClI: confidence interval; df: degrees of freedom; M-H: Mantel-Haenszel; SD: standard deviation

Figure 34: Need for pharmacological intervention (Follow-up to 38 GW, birth or

unclear)
Mixed Standard care/control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
T
Bo 2014 3 49 ] 50 3.8% 0.61[0.15, 2.42]
Borgen 2019 39 114 43 123 #MN.7% 0.97 [0.68, 1.38] —J—
Durmweald 2016 23 14 14 a2 141% 1.281[0.81, 2.05] T
Ferrara 2011 32 96 40 101 29.8% 0.84 [0.58,1.22] —
Yew 2021 17 170 27 170 20.6% 0.63[0.36,1.11] e —
Total {95% CI) 479 496 100.0%  0.89 [0.73,1.10] 4
Tatal events 114 134
Heterogeneity: ChiF= 4.40, df= 4 (P = 0.35); F= 9% t t t t t |
L - 0.1 0.z [IR:] 2 ] 10
Testior overall effect Z=1.08 (F = 0.28) Favours mixed Favours standard carefcontrol
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ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; M-H: Mantel-Haenszel; SD: standard

deviation

Figure 35: Large for gestational age > 90 centile (Follow-up at birth)

Mixed Standard care/control Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Bo 2014 ] 49 7 50 3.9% 0.70[0.21, 2.34]
Borgen 2019 12 114 14 123 BT7% 0.84 [0.38,1.87] —
Carolan-Olah 2019 2 56 1 B0 1%  212[0.22 20.79]
Durnwald 2016 ] 49 G 52 36% 0.87 [0.25, 3.04]
Ferrara 2011 {1} 14 96 11 101 8.2% 1.51 [0.66, 3.44] —
Hedderson 2018 92 564 129 613 B5.0% 0.73[0.55, 0.98] —l—
Mendelson 2008 (2) 19 49 22 51 8.9% 0.84 [0.38,1.89]
Ve 2021 o 170 2 170 0.7% 0.13[0.01,2.16] +
Total (95% CI) 1148 1220 100.0% 0.80 [0.63, 1.01] -
Total events 140 183

Heterogeneity: Chi*= 499 df=7 (P = 0.6E); F=0%
Test for overall effect Z=1.86 (P = 0.06)

ClI: confidence interval; df: degrees of freedom; GW: gestational weeks; NR: not reported; SD: standard deviation

Figure 36: Neonatal hypoglycaemia (Follow-up within 24 hours of birth or NR)

05
Favours mixed Favours standard care/control

Mixed Standard care/control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Durmwald 2016 i 449 4 A2 9.5% 1.33[0.38, 4.66]
Yew 2021 24170 ar 170 90.5%  0.85([0.41,1.04] —l—
Total {95% CI) 2139 222 100.0%  0.71[0.46,1.10] -
Tatal events 29 41
Heterageneity: Chi*=1.10, df=1 (P = 0.30); F= 9% 0?5

Testfor overall effect Z=1.52 (F=0.13)

ClI: confidence interval; df: degrees of freedom; NR: not reported; M-H: Mantel-Haenszel; SD: standard deviation
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Appendix F GRADE tables

GRADE tables for review question: What are the most effective and cost-effective healthy lifestyle interventions for women
with gestational diabetes?

Table 6: Evidence profile for comparison 1: Diet vs standard care for women with gestational diabetes in single pregnancy

Quality assessment No of patients Effect
Quality  |Importance|
. Standard care q
No of . Risk of . . - Other . R Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Diet (Single (95% Cl) Absolute
pregnancy)
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
212 randomised |serious® |no serious no serious no serious none 157 155 - MD 0.23 lower (0.44| MODERATE | CRITICAL
trials inconsistency indirectness imprecision to 0.03 lower)
NO IMP. DIFF
Glycaemic control: fasting blood glucose during/at the end of the intervention (mmol/L) (Better indicated by lower values)
1'(Rae 2000) [randomised [serious® |no serious no serious serious* none 67 58 - MD 0.1 higher (0.17 LOwW CRITICAL
trials inconsistency indirectness lower to 0.37 higher)
NO EV OF IMP
DIFF.
Glycaemic control: mean blood glucose during/at end of intervention (mmol/L) (Better indicated by lower values)
1'(Reece randomised |[serious® |no serious no serious serious® none 11 11 - MD 0 higher (0.46 LOwW CRITICAL
1995) trials inconsistency indirectness lower to 0.46 higher)
NO EV OF IMP
DIFF.
Gestational weight change (kg) (Follow-up at birth or unclear; better indicated by lower values)
412 randomised |very no serious no serious no serious none 238 229 - MD 0.1 lower (2.25 LOW CRITICAL
trials serious® |inconsistency indirectness imprecision lower to 2.04 higher)
NO IMP. DIFF
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Quality assessment No of patients Effect
Quality  |Importance|
; Standard care .
No of . Risk of . . - Other . A Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Diet (Single (95% Cl) Absolute
pregnancy)
Mode of birth: Vaginal birth (Follow-up at birth)
212 randomised |very no serious no serious no serious none 157/217| 158/208 RR 0.96 30 fewer per 1000 LOW CRITICAL
trials serious® |inconsistency indirectness imprecision (72.4%) (0.86 to 1.07)|(from 106 fewer to 53
(76%) more) NO IMP DIFF.
Mode of birth: Induction of labour (Follow-up at birth
1" (Rae 2000) [randomised [serious® |no serious no serious very serious’ |none 29/67 23/58 RR 1.09 36 more per 1000 | VERY LOW | CRITICAL
trials inconsistency indirectness (43.3%) (0.72 to 1.66)| (from 111 fewer to
(39.7%) 262 more) NO EV OF IMP
DIFF.
Mode of birth: Caesarean (Follow-up at birth)
32 randomised |very no serious no serious very serious’ |none 62/227 52/218 RR 1.13 31 more per 1000 | VERY LOW | CRITICAL
trials serious® [inconsistency indirectness (27.3%) (0.83 to 1.54)|(from 41 fewer to 129
(23.9%) more) NO EV OF IMP
DIFF.
Pre-eclampsia (Gestational age at diagnosis not reported, diagnosed before birth)
1'(Rae 2000) [randomised [serious® |no serious no serious very serious’  [none 14/67 12/58 RR 1.01 2 more per 1000 VERY LOW | CRITICAL
trials inconsistency indirectness (20.9%) (0.51 to 2.01)| (from 100 fewer to
(20.7%) 331 more) NO EV OF IMP
DIFF.
Gestational hypertension (Gestational age at diagnosis not reported, diagnosed before birth)
1'(Valentini  [randomised [serious® |no serious no serious very serious’ |none 0/10 1/10 pOR 0.14 (O 85 fewer per 1000 | VERY LOW [ CRITICAL
2012) trials inconsistency indirectness (0%) (10%) to 6.82)8 (from 340 fewer to
140 more) NO EV OF IMP
DIFF.

Need for pharmacological intervention (Follow-up until birth or NR)
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Quality assessment No of patients Effect
Quality  |Importance|
; Standard care .
No of . Risk of . . - Other . A Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Diet (Single (95% Cl) Absolute
pregnancy)
412 randomised |very no serious serious® very serious’ |none 49/238 26/229 RD 0.09 92 fewer per 1000 | VERY LOW | CRITICAL
trials serious® |inconsistency (20.6%) (11.4%)1° (0.03to |(from 30 more to 160
0.16)" more) IMP. DIFF
Large for gestational age > 90 centile (Follow-up at birth or unclear?
32 randomised |very no serious serious'® very serious’  [none 25/227 23/218 pOR 0.98 2 fewer per 1000 | VERY LOW | CRITICAL
trials serious® |inconsistency (11%) (10.6%) (0.52to | (from 48 fewer to 73
1.84) more) NO EV OF IMP
DIFF.
Neonatal hypoglycaemia (Follow-up at birth or unclear)
32 randomised |very no serious no serious very serious’  [none 43/227 38/218 RD 0.01 7 more per 1000 VERY LOW | CRITICAL
trials serious® [inconsistency indirectness (18.9%) (17.4%) (-0.06 to | (from 59 fewer to 80
0.08)" more) NO EV OF IMP
DIFF.
Neonatal morbidity (Follow-up to birth)
1114 (Valentini[randomised [serious® |no serious no serious very serious’  [none 0/10 0/10 RD 0.00 0 more per 1000 VERY LOW | CRITICAL
2012) trials inconsistency indirectness (0%) (0%) (-0.17 to (from 170 fewer to
0.17)" 170 more) NO EV OF IMP
DIFF.
Neonatal mortality (Follow-up NR)
212 randomised |very no serious no serious very serious’  [none 0/217 0/208 RD 0.00 0 more per 1000 VERY LOW | CRITICAL
trials serious® [inconsistency indirectness (0%) (0%) (-0.01to [ (from 10 fewer to 10
0.01)" more) NO EV OF IMP
DIFF.

ClI: confidence interval; Diff: difference; GW: gestational weeks;, MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; pOR: peto odds
ratio; RD: risk difference; RR: risk ratio.
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1 Details of diets in this comparison: Energy-restricted diet vs no energy-restricted diet (Garner 1997, Magee 1990, Rae 2000); High-fibre diet vs standard-fibre diet (Reece 1995);
Ethnic-specific diet vs standard healthy diet (Valentini 2012).

2 See corresponding forest plot in appendix E for studies contributing to this outcome.

3 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and RoB2 from individual studies from our search.

4 95%CI crosses 1 MID (0.5x control SD at follow-up was used for: during/at end of intervention fasting blood glucose = 0.37).

5 95% ClI crosses 1 MID (0.5x control SD at follow-up was used for: during/at end of intervention mean blood glucose = 0.25).

6 Very serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies.

7 Total event rate <150 for RR or <200 for POR or RD.

8 Peto odds ratio used as <1% events in one arm.

9 Surrogate outcome for glycaemic control.

10 For Garner 1997 Intention to treat numbers used. 16 events in standard care arm correspond to the "failed controls" originally in this arm but put on the intervention diet and
given insulin.

11 Risk difference used as one or more studies with zero events in both arms.

12 Rae 2000 states that anthropomorphic measurements were performed at about 5 days of age with mention of midarm circumference and skinfold thickness measures but does
not specifically mention birthweight.

13 1/3 studies report macrosomia (Garner 1997; birthweight >4500g).

14 Composite outcome: hypoglycaemia, neonatal asphyxia, respiratory distress syndrome, and hyperbilirubinemia, hypocalcaemia.

Table 7: Evidence profile for comparison 2: High unsaturated fat diet vs low unsaturated fat diet with matching calories for women with
gestational diabetes in single pregnancy

Quality assessment No of patients Effect
Quality Importance|
High Low unsaturated fat
o el Design el Inconsistency | Indirectness | Imprecision S unsatgrated el etz ke Absolute
studies 9 bias y P considerations fat diet calories (Single (95% ClI)
pregnancy)

Glycaemic control: during intervention (38 week) fasting blood glucose (mmol/L) (Better indicated by lower values)
1 randomised [serious' [no serious no serious no serious none 13 14 - MD 0.5 higher | MODERATE | CRITICAL
(Lauszus |trials inconsistency  |indirectness  [imprecision (0.31 t0 0.69
2001) higher)

for low

unsaturated fat|
diet

Gestational weight change (kg) (Follow-up at 38 GW; Better indicated by lower values)
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Quality assessment No of patients Effect
Quality Importance|
Hiah Low unsaturated fat
No of . Risk of . . . Other 9 diet with matching Relative
X Design A Inconsistency | Indirectness | Imprecision % . unsaturated 8 . 3 Absolute
studies bias considerations fat diet calories (Single (95% Cl)
pregnancy)
1 randomised [serious' [no serious no serious no serious none 13 14 - MD 11.9 higher | MODERATE | CRITICAL
(Lauszus |trials inconsistency  |indirectness  |imprecision (7.47 t0 16.33
2001) higher)
For low
unsaturated fat|
diet
Mode of birth: Caesarean (Follow-up at birth)
1 randomised [serious' [no serious no serious very serious? [none 1/13 114 RR 1.08 66 fewer per VERY LOW | CRITICAL
(Lauszus |trials inconsistency  |indirectness (7.7%) (7.1%) (0.07 to | 1000 (from 134
2001) 15.5) fewer to 609 [NO EV OF IMP
more) DIFF.
Pre-eclampsia (Gestational age at diagnosis not reported, diagnosed before birth)
1 randomised [serious' [no serious no serious very serious? [none 0/13 0/14 RD 0.00 |0 more per 1000| VERY LOW | CRITICAL
(Lauszus |trials inconsistency  |indirectness (0%) (0%) (-0.13 to | (from 130 fewer
2001) 0.13)3 to 130 more) |NO EV OF IMP
DIFF.
Gestational hypertension (Gestational age at diagnosis not reported, diagnosed before birth)
1 randomised [serious' [no serious no serious serious? none 1/13 2/14 RR 0.54 66 fewer per LOW CRITICAL
(Lauszus |trials inconsistency  |indirectness (7.7%) (14.3%) (0.06 to | 1000 (from 134
2001) 5.26) fewer to 609 [NO EV OF IMP
more) DIFF.
Need for pharmacological intervention (Follow-up at 38 GW)
1 randomised [serious' [no serious serious* very serious? [none 0/13 0/14 RD 0.00 |0 fewer per 1000| VERY LOW | CRITICAL
(Lauszus |trials inconsistency (0%) (0%) (-0.13 to | (from 130 fewer
2001) 0.13)3 to 130 more) |NO EV OF IMP
DIFF.
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Quality assessment No of patients Effect
Quality Importance|
Hiah Low unsaturated fat
No of . Risk of . . . Other 9 diet with matching Relative
X Design A Inconsistency | Indirectness | Imprecision % . unsaturated 8 . 3 Absolute
studies bias considerations fat diet calories (Single (95% Cl)
pregnancy)
Large for gestational age > 90 centile (Follow-up at birth)
1 randomised [serious' [no serious serious® very serious? [none 4/13 8/14 RR 0.54 | 263 fewer per VERY LOW | CRITICAL
(Lauszus |trials inconsistency (30.8%) (57.1%) (0.21 to | 1000 (from 451
2001) 1.37) fewerto 211 |NO EV OF IMP
more) DIFF.

difference; RR: risk ratio.
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies.

2 Total event rate <150 for RR or <200 for POR or RD.
3 Risk difference used as single study with 0 events in both arms.
4 Surrogate outcome for glycaemic control.

5 Reported as macrosomia (birthweight >4500g).

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; RD: risk

Table 8: Evidence profile for comparison 3: Low or low-moderate-Gl diet vs moderate-Gl +/- high fibre diet for women with gestational
diabetes in single pregnancy

Quality assessment No of patients Effect
Quality (Importance|
g Low or low- | Moderate-Gl +/- high .
he .°f Design R's.k i Inconsistency | Indirectness |Imprecision (_)ther_ moderate-Gl fibre diet (Single Reloatlve Absolute
studies bias considerations . (95% ClI)
diet pregnancy)
Glycaemic control: blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
1 (Louie |randomised |[serious’ [no serious no serious serious? none 50 49 - MD 0.1 lower (0.34 LOW CRITICAL
2011) trials inconsistency indirectness lower to 0.14 higher)
NO EV OF
IMP DIFF.
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Quality assessment No of patients Effect
Quality (Importance
g Low or low- | Moderate-Gl +/- high .
he Pf Design R's.k i Inconsistency | Indirectness |Imprecision (_)ther_ moderate-Gl fibre diet (Single Reloatlve Absolute
studies bias considerations . (95% ClI)
diet pregnancy)
Gestational weight change (kg) (Follow-up at last weight recorded before birth) (Better indicated by lower values)
1 (Louie |randomised |very no serious no serious serious* none 50 49 - MD 1.2 lower (3.29 | VERY CRITICAL
2011) trials serious® |inconsistency indirectness lower to 0.89 higher)] LOW
NO EV OF
IMP DIFF.
Gestational weight change - Met/achieved IOM guidelines (%) (Follow-up at last weight recorded before birth)
1 (Louie |randomised |very no serious no serious very none 22/50 16/49 RR 1.35 | 114 more per 1000 VERY CRITICAL
2011) trials serious® |inconsistency indirectness serious® (44%) (32.7%) (0.81 to (from 62 fewer to LOW
2.24) 405 more)
NO EV OF
IMP DIFF.
Mode of birth: Caesarean (Follow-up at birth)
26 randomised |very serious’ no serious very none 23/81 19/81 RR 1.15 35 more per 1000 VERY CRITICAL
trials serious® indirectness serious® (28.4%) (23.5%) (0.39to | (from 143 fewer to LOW
3.35) 551 more)
NO EV OF
IMP DIFF.
Mode of birth: Vaginal birth (Follow-up at birth)
1 (Moses |randomised |very no serious no serious very none 24/31 21/32 RR 1.18 | 118 more per 1000 VERY CRITICAL
2009) trials serious® |inconsistency indirectness serious® (77.4%) (65.6%) (0.86 to (from 92 fewer to LOW
1.62) 407 more)
NO EV OF
IMP DIFF.

Mode of birth: Induction of labour (Follow-up at birth)
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Quality assessment No of patients Effect
Quality (Importance
g Low or low- | Moderate-Gl +/- high .
he .°f Design R's.k 2l Inconsistency | Indirectness |Imprecision (_)ther_ moderate-GlI fibre diet (Single Reloatlve Absolute
studies bias considerations . (95% ClI)
diet pregnancy)
1 (Moses |randomised |very no serious no serious very none 6/31 7132 RR 0.88 | 26 fewer per 1000 VERY CRITICAL
2009) trials serious® |inconsistency indirectness serious® (19.4%) (21.9%) (0.33to | (from 147 fewer to LOW
2.34) 293 more)
NO EV OF
IMP DIFF.
Need for pharmacological intervention (Follow-up at 37 GW or until birth)
36 randomised |very no serious serious® very none 43/94 49/97 RR 0.91 45 fewer per 1000 VERY CRITICAL
trials serious® |inconsistency serious® (45.7%) (50.5%) (0.69 to (from 157 fewer to LOW
1.21) 106 more)
NO EV OF
IMP DIFF.
Large for gestational age > 90 centile (Follow-up at birth)
36 randomised |very no serious no serious very none 10/94 9/97 RR 1.18 17 more per 1000 VERY [ CRITICAL
trials serious® |inconsistency indirectness serious® (10.6%) (9.3%) (0.49to (from 47 fewer to LOW
2.84) 171 more)
NO EV OF
IMP DIFF.

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; RD: risk
difference; RR: risk ratio
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and RoB2 from individual studies from our search.
2 95% ClI crosses 1 MID (0.5x control SD at follow-up was used for: end of intervention blood glucose = 0.28).
3 Very serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review.

4 95%CI crosses 1 MID (x0.5 control group SD at follow-up, for outcome GWC = 2.95).
5 Total event rate <150.
6 See corresponding forest plot in appendix E for studies contributing to this outcome.
7 Serious heterogeneity (12=74%). No sufficient number of studies to conduct for subgroup analysis. Random effects analysis used.
8 Surrogate outcome for glycaemic control.

Table 9: Evidence profile for comparison 4: Low-carbohydrate diet vs high-carbohydrate diet for women with gestational diabetes in
single pregnancy
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Quality assessment No of patients Effect
Quality |Importance
. Low- High-carbohydrate .
e Pf Design R's.k oL Inconsistency | Indirectness [Imprecision 9ther. carbohydrate diet (Single Reloatlve Absolute
studies bias considerations A (95% ClI)
diet pregnancy)
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
3! randomised |very serious® no serious serious* none 76 68 - MD 0.05 higher VERY | CRITICAL
trials serious? indirectness (0.13 lower to 0.23 | LOW
higher)
NO EVID
IMP. DIFF
Gestational weight change (kg) Follow-up between 4w of birth to 237 GW (Better indicated by lower values)
3! randomised |very very serious® no serious very none 136 128 - MD 0.68 higher VERY | CRITICAL
trials serious? indirectness serious® (1.82 lowerto 3.17 | LOW
higher)
NO EVID
IMP. DIFF
Gestational weight change - Met/achieved IOM guidelines (%) (Follow-up at 237 GW)
1 (Mijatovic [randomised [serious’ [no serious no serious very none 10/24 3/22 RR 3.06 (281 more per 1000| VERY | CRITICAL
2020) trials inconsistency indirectness serious® (41.7%) (13.6%) (0.96 to (from 5 fewer to LOW
9.68) 1000 more)
NO EVID
IMP. DIFF
Mode of birth: Vaginal birth (Follow-up at birth)
21 randomised |very no serious no serious very none 24/39 20/37 RR 1.14 | 76 more per 1000 | VERY | CRITICAL
trials serious? [inconsistency indirectness serious® (61.5%) (54.1%) (0.77 to | (from 124 fewer to LOW
1.69) 373 more)
NO EVID
IMP. DIFF

Mode of birth: Induction of labour (Follow-up at birth)
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Quality assessment No of patients Effect
Quality |Importance
. Low- High-carbohydrate .
e .°f Design R's.k oL Inconsistency | Indirectness [Imprecision 9ther. carbohydrate diet (Single Reloatlve Absolute
studies bias considerations A (95% ClI)
diet pregnancy)
21 randomised |very serious® no serious very none 29/61 17/53 RR 1.53 [170 more per 1000| VERY | CRITICAL
trials serious? indirectness serious® (47.5%) (32.1%) (0.63 to 3.7)| (from 119 fewer to LOW
866 more)
NO EVID
IMP. DIFF
Mode of birth: Caesarean (Follow-up at birth)
41 randomised |very no serious no serious very none 50/151 48/143 RR 0.98 7 fewer per 1000 VERY | CRITICAL
trials serious? [inconsistency indirectness serious® (33.1%) (33.6%) (0.71 to (from 97 fewer to LOW
1.36) 121 more)
NO EVID
IMP. DIFF
Gestational hypertension (Gestational age at diagnosis not reported, diagnosed before birth)
1 (Moreno- |randomised [serious’ [no serious no serious very none 4/75 10/75 RR 0.4 | 80 fewer per 1000 | VERY | CRITICAL
Castilla trials inconsistency indirectness serious® (5.3%) (13.3%) (0.13to | (from 116 fewer to LOW
2013) 1.22) 29 more)
NO EVID
IMP. DIFF
Need for pharmacological intervention (Follow-up NR or at 237 GW
41 randomised |very no serious serious” very none 54/151 49/143 RR 1.08 | 27 more per 1000 | VERY | CRITICAL
trials serious? [inconsistency serious® (35.8%) (34.3%) (0.82to (from 62 fewer to LOW
1.43) 147 more)
NO EVID
IMP. DIFF
Large for gestational age > 90 centile (Follow-up at birth)
41 randomised |very no serious serious’" very none 7/150 11/143 RD 32 fewer per 1000 | VERY | CRITICAL
trials serious? [inconsistency serious® (4.7%) (7.7%) -0.03 (from 90 fewer to LOW
(-0.09 to 30 more) NO EVID
0.03)" IMP. DIFF
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Quality assessment No of patients Effect
Quality |Importance
. Low- High-carbohydrate .
e .°f Design R's.k oL Inconsistency | Indirectness [Imprecision 9ther. carbohydrate diet (Single Reloatlve Absolute
studies bias considerations A (95% ClI)
diet pregnancy)
Neonatal hypoglycaemia (Follow-up at birth or NR)
21 randomised |very no serious no serious very none 13/112 18/106 RR 0.68 | 54 fewer per 1000 | VERY | CRITICAL
trials serious? [inconsistency indirectness serious® (11.6%) (17%) (0.35 to 1.3)| (from 110 fewer to LOW
51 more)
NO EVID
IMP. DIFF
Neonatal mortality and morbidity (Follow-up NR)
1'3(Trout randomised [serious’ |no serious no serious very none 12/37 10/31 RR 1.01 3 more per 1000 VERY | CRITICAL
2016) trials inconsistency indirectness serious® (32.4%) (32.3%) (0.5 to 2.01)| (from 161 fewer to LOW
326 more)
NO EVID
IMP. DIFF
Neonatal mortality (Follow-up at birth)
1 (Moreno- [randomised |[serious’ [no serious no serious very none 0/75 0/75 RD 0.00 0 more per 1000 VERY | CRITICAL
Castilla trials inconsistency indirectness serious® (0%) (0%) (-0.03to | (from 30 fewer to LOW
2013) 0.03)™" 30 more)
NO EVID
IMP. DIFF

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; RD: risk

difference; RR: risk ratio

1 See corresponding forest plot in appendix E for studies contributing to this outcome.

2 Very serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and/or RoB2 from individual studies from our search.
3 Serious heterogeneity (12=56%). No sufficient number of studies to conduct subgroup analysis. Random effects analysis used.

4 95% ClI crosses 1 MID (0.5x control SD at follow-up was used for: end of intervention: fasting blood glucose = 0.2).
5 Very serious heterogeneity (12=96%). No sufficient number of studies to conduct subgroup analysis. Random effects analysis used.
6 95%CI crosses 2 MIDs (x0.5 control group SD at follow-up, for outcome GWC 1.5).
7 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and/or RoB2 from individual studies from our search.
8 Total event rate <150 for RR or <200 for POR or RD.
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9 Serious heterogeneity (12=69%). No sufficient number of studies to conduct subgroup analysis. Random effects analysis used.

10 Surrogate outcome for glycaemic control.

11 2/4 studies report macrosomia (Cypryk 2007, Trout 2016; birthweight >4000g).

12 Risk difference used as multiple studies with 0 events in one or both arms.

13 Composite outcome includes perinatal outcome. Composite includes: macrosomia, shoulder dystocia, respiratory distress syndrome, hypoglycaemia, and admission to neonatal
intensive care unit, bone fractures, nerve palsies, neonatal deaths.

14 Risk difference used as one study with 0 events in both arms.

Table 10: Evidence profile for comparison 5: Physical activity vs standard care/control for women with gestational diabetes in single
reghancy

Quality assessment No of patients Effect
Quality [Importance|
i A Standard .
No of studies | Design R's.k i Inconsistency | Indirectness | Imprecision (_)ther_ Phy§ Ic =l care/control Reloatlve Absolute
bias considerations | activity . (95% ClI)
(Single pregnancy)

Glycaemic control: during intervention fasting blood glucose (mmol/L) (Better indicated by lower values)
1 (Christie randomised |serious’ |no serious no serious very serious? |none 17 15 - MD 0.10 higher | VERY LOW | CRITICAL
2022) trials inconsistency indirectness (0.18 lower to 0.38

higher) NO EVID IMP.

DIFF
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
43 randomised |very serious® no serious serious® none 97 97 - SMD 0.75 lower | VERY LOW | CRITICAL
trials serious* indirectness (1.47 t0 0.03

lower)
Glycaemic control: HbA1c at the end of the intervention (%) (Better indicated by lower values)
1 (Halse 2014) |randomised |serious’ |no serious no serious serious® none 20 20 - MD 0.10 lower LOW CRITICAL

trials inconsistency indirectness (0.32 lower to 0.12
higher) NO EVID IMP.
DIFF

Gestational weight change (kg) (Follow-up at mean 36.4 GW-38 GW or NR; Better indicated by lower values)
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Quality assessment No of patients Effect
Quality |Importance|
i . Standard .
No of studies [ Design R's.k i Inconsistency | Indirectness | Imprecision (_)ther_ Phy§ Ic =l care/control Reloatlve Absolute
bias considerations | activity . (95% ClI)
(Single pregnancy)
43 randomised |serious’ |no serious no serious no serious none 76 100 - MD 0.17 lower (1 | MODERATE | CRITICAL
trials inconsistency indirectness imprecision lower to 0.75
higher) NO IMP. DIFF
Mode of birth: Vaginal birth (Follow-up at birth)
1 (Halse 2014) |randomised |serious’ |no serious no serious very serious’ |none 13/20 11/20 RR 1.18 | 99 more per 1000 | VERY LOW | CRITICAL
trials inconsistency indirectness (65%) (55%) (0.71to | (from 160 fewer to
1.97) 534 more) NO EVID IMP.
DIFF
Mode of birth: Induction of labour (Follow-up at birth)
23 randomised |serious’ |serious® no serious very serious’ [none 14/40 15/42 RR 0.91 |32 fewer per 1000 | VERY LOW | CRITICAL
trials indirectness (35%) (35.7%) (0.32to | (from 243 fewer to
2.59) 568 more) NO EVID IMP.
DIFF
Mode of birth: Caesarean (Follow-up at birth)
43 randomised [very no serious no serious very serious’ |none 22/106 26/106 RR 0.70 |74 fewer per 1000 [ VERY LOW | CRITICAL
trials serious* |inconsistency indirectness (20.8%) (24.5%) (0.41to | (from 145 fewer to
1.19) 47 more) NO EVID IMP.
DIFF
Pre-eclampsia (Gestational age at diagnosis not reported, diagnosed before birth)
1 (Jovanovic- |randomised |serious’ |no serious no serious very serious’ [none 0/10 0/9 RD 0.00 | 0 more per 1000 | VERY LOW | CRITICAL
Peterson 1989) |trials inconsistency indirectness (0%) (0%) (-0.18 to [ (from 180 fewer to
0.18)° 180 more) NO EVID IMP.
DIFF

Gestational hypertension (Gestational age at diagnosis not reported; diagnosed before birth)
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Quality assessment No of patients Effect
Quality |Importance|
i . Standard .
No of studies [ Design R's.k i Inconsistency | Indirectness | Imprecision (_)ther_ Phy§ Ic =l care/control Reloatlve Absolute
bias considerations | activity . (95% ClI)
(Single pregnancy)
1 (Avery 1997) |randomised |serious’ |no serious no serious very serious’ |none 0/15 114 pOR 0.13 |62 fewer per 1000 | VERY LOW | CRITICAL
trials inconsistency indirectness (0%) (7.1%) (0 to 6.37)'°| (from 71 fewer to
257 more) NO EVID IMP.
DIFF
Need for pharmacological intervention (Follow-up at 34-38 GW or NR)
7° randomised |very no serious serious’" very serious’ [none 36/186 26/162 RD 0.00 | 8fewer per 1000 | VERY LOW | CRITICAL
trials serious* [inconsistency (19.9%) (18.5%) (-0.07 to | (from 80 fewer to
0.07)° 60 more) NO EVID IMP.
DIFF
Large for gestational age > 90 centile (Follow-up at birth)
38 randomised |very no serious serious'? very serious* [none 6/76 10/73 RD -0.06 |58 fewer per 1000 | VERY LOW | CRITICAL
trials serious* |inconsistency (10.5%) (20.5%) (-0.16 to | (from 160 fewer to
0.04)° 40 more) NO EVID IMP.
DIFF
Neonatal hypoglycaemia (Follow-up after birth)
23 randomised |very no serious no serious very serious* [none 0/35 0/36 RD 0.00 | 0 more per 1000 | VERY LOW | CRITICAL
trials serious* [inconsistency indirectness (0%) (0%) (-0.08 to | (from 80 fewer to
0.08)° 80 more) NO EVID IMP.
DIFF
Neonatal morbidity (Follow-up unclear or after birth)
2313 randomised |serious’ |no serious serious'™ very serious* [none 1/61 5/59 RD -0.07 (- [ 69 fewer per 1000 | VERY LOW | CRITICAL
trials inconsistency (1.6%) (8.5%) 0.15to [ (from 150 fewer to
0.02)° 20 more) NO EVID IMP.
DIFF
ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; pOR: peto odds

ratio; RD: risk difference; RR: risk ratio
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and/or RoB 2 from individual studies from our search.
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2 95%CI crosses 2 MIDs (x0.5 control group SD at follow-up, for outcome during intervention fasting blood glucose = 0.2).

3 See corresponding forest plot in appendix E for studies contributing to this outcome.

4 Very serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and/or RoB 2 from individual studies from our search.

5 Serious heterogeneity (12=78%). No sufficient number of studies to conduct subgroup analysis. Random effects analysis used. 6 95%CI crosses 1 MID (x0.5 control group SD at
follow-up, for outcome end of intervention fasting blood glucose = 0.27; for outcome end of intervention HbA1c (%) = 0.15).

7 Total event rate <150 for RR or <200 for POR or RD.

8 Serious heterogeneity (12=59%). No sufficient number of studies to conduct subgroup analysis. Random effects analysis used.

9 Risk difference used as zero events in both arms one or multiple studies.

10 Peto odds ratio used as 0 events in one arm.

11 Surrogate outcome for glycaemic control.

12 2/3 studies reported macrosomia (Avery 1997; Jovanovic-Peterson 1989; birthweight >4000 g; >4500g, respectively).

13 Bo 2014 composite outcome: large for gestational age (LGA; birthweight > 90th percentile), pre-term birth (gestational age at delivery <37 weeks) and any neonatal conditions
requiring a specific treatment or a prolonged in-hospital stay; Jovanovic-Peterson 1989 reported “all infants reported to be healthy with no sign of morbidity”.

14 Bo 2014: Composite outcome includes perinatal outcome.

Table 11: Evidence profile for comparison 6: Physical activity + mixed vs standard care/control for women with gestational diabetes —
single pregnancy

Quality assessment No of patients Effect
Quality |Importance
. . Standard .
No of . Risk of . . . . Other Physical Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations | activity+mixed i care/control (95% CI) Absolute
(Single pregnancy)

Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
1 (Bo randomised |[serious’ [no serious no serious serious? none 50 50 - MD 0.1 lower (0.34 LOW CRITICAL
2014) trials inconsistency indirectness lower to 0.14

higher) NO EVID IMP.

DIFF

Gestational weight change (kg) (Follow-up at 38 GW) (Better indicated by lower values)
1 (Bo randomised |[serious’ [no serious no serious no serious none 50 50 - MD 0.9 lower (5.69| MODERATE | CRITICAL
2014)  |[trials inconsistency indirectness imprecision lower to 3.89

higher) NO IMP. DIFF

Mode of birth: Caesarean (Follow-up at birth)

Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)
282




FINAL

Healthy lifestyle interventions for those with gestational diabetes

Quality assessment No of patients Effect
Quality |Importance|
No of . Risk of . . . Other Physical Standard Relative
X Design A Inconsistency | Indirectness | Imprecision X . AT 5 care/control 5 Absolute
studies bias considerations | activity+mixed . (95% ClI)
(Single pregnancy)
1 (Bo randomised |[serious’ [no serious no serious very serious® |none 8/50 13/50 RR 0.62 |99 fewer per 1000 | VERY LOW | CRITICAL
2014) |[trials inconsistency indirectness (16%) (26%) (0.28 to [ (from 187 fewer to
1.35) 91 more) NO EVID IMP.
DIFF
Need for pharmacological intervention (Follow-up at 38 GW)
1(Bo randomised [serious’ [no serious serious* very serious® [none 3/50 5/50 RR 0.6 |40 fewer per 1000 | VERY LOW | CRITICAL
2014) trials inconsistency (6%) (10%) (0.15to0 | (from 85 fewer to
2.38) 138 more) NO EVID IMP.
DIFF
Large for gestational age > 90 centile (Follow-up at birth)
1 (Bo randomised |[serious’ [no serious no serious very serious® [none 5/50 7/50 RR 0.71 |41 fewer per 1000 | VERY LOW | CRITICAL
2014)  |[trials inconsistency indirectness (10%) (14%) (0.24 to [ (from 106 fewer to
2.1) 154 more) NO EVID IMP.
DIFF
Neonatal morbidity (Follow-up unclear)
1(Bo randomised [serious’ [no serious serious® very serious® [none 1/50 5/50 RR 0.2 |80 fewer per 1000 | VERY LOW | CRITICAL
2014) trials inconsistency (2%) (10%) (0.02to | (from 98 fewer to
1.65) 65 more) NO EVID IMP.
DIFF

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported RR: risk ratio
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review study.

2 95% ClI crosses 1 MID (0.5x control SD at follow-up was used for: end of intervention: fasting blood glucose = 0.3).
3 Total event rate <150.
4 Surrogate outcome for glycaemic control.
5 Composite outcome includes perinatal outcome. Composite defined in-text as newborn complications which included: large for gestational age, pre-term birth (delivery <37
gestational weeks) and any neonatal conditions requiring a specific treatment or a prolonged in-hospital stay.

Table 12: Evidence profile for comparison 7: Physical activity vs mixed for women with gestational diabetes - single pregnancy
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Quality assessment No of patients Effect
Quality  (Importance|
No of . Risk of . . . . Other Physical | Mixed (Single Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations | activity pregnancy) (95% Cl) Absolute
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
1 (Bo randomised |[serious’ |no serious no serious serious? none 51 49 - MD 0.1 lower (0.34 LOW CRITICAL
2014) trials inconsistency indirectness lower to 0.14 higher)
NO EVID IMP.
DIFF
Gestational weight change (kg) (Follow-up at 38 weeks; Better indicated by lower values)
1 (Bo randomised [serious’ |no serious no serious no serious none 51 49 - MD 0.8 lower (5.19 | MODERATE | CRITICAL
2014) trials inconsistency indirectness imprecision lower to 3.59 higher)
NO IMP. DIFF
Mode of birth: Caesarean (Follow-up at birth)
1 (Bo randomised [serious’ |no serious no serious very serious®  [none 4/51 10/49 RR 0.38 127 fewer per 1000 | VERY LOW | CRITICAL
2014) trials inconsistency indirectness (7.8%) (20.4%) (0.13to [ (from 178 fewer to 29
1.14) more) NO EVID IMP.
DIFF
Need for pharmacological intervention (Follow-up at 38 GW)
1 (Bo randomised [serious’ |no serious serious* very serious®  [none 1/51 3/49 RR 0.32 42 fewer per 1000 VERY LOW | CRITICAL
2014) trials inconsistency (2%) (6.1%) (0.03to | (from 59 fewer to 121
2.98) more) NO EVID IMP.
DIFF
Large for gestational age > 90 centile (Follow-up at birth)
1(Bo randomised [serious' |no serious no serious very serious®  [none 2/51 5/49 RR 0.38 63 fewer per 1000 VERY LOW | CRITICAL
2014) trials inconsistency indirectness (3.9%) (10.2%) (0.08 to (from 94 fewer to 91
1.89) more) NO EVID IMP.
DIFF
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Quality assessment No of patients Effect
Quality  (Importance|
e Design Ay Inconsistency | Indirectness | Imprecision CAiE e ) e el FEEUTE Absolute
studies bias considerations | activity pregnancy) (95% CI)
Neonatal morbidity (Follow-up unclear)
1 (Bo randomised |[serious’ |no serious serious® very serious®  [none 1/51 2/49 RR 0.48 21 fewer per 1000 VERY LOW | CRITICAL
2014) trials inconsistency (2%) (4.1%) (0.04to [ (from 39 fewer to 169
5.13) more) NO EVID IMP.
DIFF

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; RR: risk ratio
1 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review study.

2 95% ClI crosses 1 MID (0.5x control SD at follow-up was used for: end of intervention: fasting blood glucose = 0.3).
3 Total event rate <150.

4 Surrogate outcome for glycaemic control.
5 Composite outcome includes perinatal outcome. Composite defined in-text as newborn complications which included: large for gestational age, pre-term birth (delivery <37

gestational weeks) and any neonatal conditions requiring a specific treatment or a prolonged in-hospital stay.

Table 13: Evidence profile for comparison 8: Face to face physical activity vs home based physical activity for women with gestational
diabetes in single pregnancy

Quality assessment No of patients Effect
Quality (Importance
e e Design Al Inconsistency |Indirectness|imprecision iz Fapc:ytsc:cfglce Hor:sti?l?tsye?S?nhgyks;cal kb Absolute
studies bias considerations .. (95% ClI)
activity pregnancy)
Need for pharmacological intervention (Follow-up at birth)
1 (Downs [randomised [serious' [no serious serious? very none 8/22 13/22 RR 0.62 | 225 fewer per 1000 VERY | CRITICAL
2017) trials inconsistency serious® (36.4%) (59.1%) (0.32 to (from 402 fewer to LOW
1.18) 106 more)
NO EVID
IMP. DIFF

ClI: confidence interval; Diff: difference; GW: gestational weeks;, MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; pOR: peto odds
ratio; RD: risk difference; RR: risk ratio
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1 Serious risk of bias in the evidence contributing to the outcomes as per RoB 2.
2 Surrogate outcome for glycaemic control.

3 Total event rate <150.

Table 14: Evidence profile for comparison 9: Mixed vs standard care/control for women with gestational diabetes in single pregnancy

Quality assessment No of patients Effect
Quality |Importance
. Standard .
No of . Risk of . . . Other . . Relative
studies Design bias Inconsistency | Indirectness | Imprecision considerations Mixed |care/control (Single (95% CI) Absolute
pregnancy)
Glycaemic control: fasting blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
2! randomised |very serious® no serious serious* none 98 101 - MD 0.19 higher | VERY LOW | CRITICAL
trials serious? indirectness (0.2 lower to 0.58
higher) NO EVID IMP.
DIFF
Glycaemic control: mean blood glucose at the end of the intervention (mmol/L) (Better indicated by lower values)
1 (Yew 2021) [randomised [no serious [no serious no serious no serious none 170 170 - MD 0.14 lower HIGH CRITICAL
trials risk of bias [inconsistency indirectness imprecision (0.25 lower to 0.03
lower) NO IMP. DIFF
Gestational weight change (kg) (Follow-up from last weight before birth or within 2 weeks of birth to birth; Better indicated by lower values)
3! randomised [serious®  |no serious serious® no serious none 268 272 - MD 0.37 higher LOW CRITICAL
trials inconsistency imprecision (0.38 lower to 1.11
higher)’ NO IMP. DIFF
Gestational weight change - Met/achieved IOM guidelines (%) (Follow-up within 2 weeks of birth)
1 (Hedderson [randomised [no serious |no serious no serious no serious none 228 228 RR 1.08 | 80 more per 1000 HIGH CRITICAL
2018) trials risk of bias [inconsistency indirectness imprecision (0.99 to (from 10 fewer to
1.18) 160 more) NO EVID IMP.
DIFF

Mode of birth: Vaginal birth (Follow-up at birth)
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Quality assessment No of patients Effect
Quality |Importance
i Standard .
B Pf Design R's.k i Inconsistency | Indirectness | Imprecision (_)ther_ Mixed |care/control (Single Reloatlve Absolute
studies bias considerations (95% ClI)
pregnancy)
21 randomised |no serious |no serious no serious serious® none 201/285 192/293 RR 1.08 | 52 more per 1000 | MODERATE | CRITICAL
trials risk of bias [inconsistency indirectness (70.5%) (65.5%) (0.97 to (from 20 fewer to
1.21) 138 more) NO EVID IMP.
DIFF
Mode of birth: Induction of labour (Follow-up at birth)
2! randomised [serious®  |no serious serious® serious® none 80/164 93/175 RR 0.92 | 43 fewer per 1000 | VERY LOW | CRITICAL
trials inconsistency (48.8%) (63.1%) (0.74to | (from 138 fewer to
1.13) 69 more) NO EVID IMP.
DIFF
Mode of birth: Caesarean (Follow-up at birth)
6 randomised [serious®  [no serious no serious no serious none 414/996 480/1059 RR 0.92 | 36 fewer per 1000 | MODERATE | CRITICAL
trials inconsistency  |indirectness  |imprecision (41.6%)1° (45.3%)"° (0.84to |(from 73 fewer to 5
1.01) more) NO IMP. DIFF
Hypertensive disorders (pre-eclampsia or gestational hypertension) (Gestational age at diagnosis not reported, diagnosed before birth)
1 (Durnwald |randomised |very no serious serious® very serious'! [none 11/49 8/52 RR 1.46 | 71 more per 1000 | VERY LOW | CRITICAL
2016) trials serious?  |inconsistency (22.4%) (15.4%) (0.64 to (from 55 fewer to
3.32) 357 more) NO EVID IMP.
DIFF
Need for pharmacological intervention (Follow-up at 38 GW, birth or unclear)
5 randomised |serious®  |no serious serious'? serious® none 114/479 134/496 RR 0.89 | 30 fewer per 1000 [ VERY LOW | CRITICAL
trials inconsistency (23.8%) (27%) (0.73 to 1.1)| (from 73 fewer to
27 more) NO EVID IMP.
DIFF

Large for gestational age > 90 centile (Follow-up at birth)
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Quality assessment No of patients Effect
Quality |Importance
i Standard .
B ?f Design R's.k i Inconsistency | Indirectness | Imprecision (_)ther_ Mixed |care/control (Single Reloatlve Absolute
studies bias considerations (95% ClI)
pregnancy)
8" randomised [serious®  [no serious serious™® no serious none 150/1148 193/1220 pOR 0.8 | 28 fewer per 1000 LOW CRITICAL
trials inconsistency imprecision (13.1%)™ (15.8%)" (0.63to | (from 52 fewer to 1
1.01)"® more) NO IMP. DIFF
Neonatal hypoglycaemia (Follow-up within 24 hours of birth or NR)
21 randomised [serious®  [no serious no serious very serious'! [none 29/219 41/222 RR 0.71 | 54 fewer per 1000 | VERY LOW | CRITICAL
trials inconsistency indirectness (13.2%) (18.5%) (0.46 to 1.1)| (from 100 fewer to
18 more) NO EVID IMP.
DIFF
Neonatal mortality and morbidity (Follow-up at birth)
1 (Yew 2021) [randomised [no serious [no serious serious® serious® none 64/170 88/170 RR 0.73 |140 fewer per 1000 LOW CRITICAL
trials risk of bias [inconsistency (37.6%) (51.8%) (0.57 to (from 36 fewer to
0.93) 223 fewer)
Neonatal morbidity (Follow-up unclear)
1 (Bo 2014) |randomised |serious®  |no serious serious’’ very serious'! [none 2/49 5/50 RR 0.41 | 59 fewer per 1000 | VERY LOW | CRITICAL
trials inconsistency (4.1%) (10%) (0.08 to (from 92 fewer to
2.01) 101 more) NO EVID IMP.
DIFF

ClI: confidence interval; Diff: difference; GW: gestational weeks; MD: mean difference; Imp: important; kg: kilograms; mmol/L: millimoles per litre; NR: not reported; pOR: peto odds
ratio; RD: risk difference; RR: risk ratio
1 See corresponding forest plot in appendix E for studies contributing to this outcome.
2 Very serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and RoB2 from individual studies from our search.
3 Serious heterogeneity (12=75%). No number of studies to conduct subgroup analysis. Random effects analysis used.
4 95%CI crosses 1 MID (0.5x control SD for: end of intervention fasting blood glucose = 0.4)
5 Serious risk of bias in the evidence contributing to the outcomes as per RoB1 from Cochrane review studies and/or RoB2 from individual studies from our search.
6 Intervention for Durnwald 2016 partially indirect as one component was aimed at breastfeeding.
7 Adjusted estimate used for Yew 2021: adjusted for insulin treatment for gestational diabetes mellitus and baseline excessive gestational weight change.
8 Unit of randomization numbers provided as cluster RCT. Individual intention to treat N were 1187 for intervention and 1293 for comparator. Number of events per cluster were

unavailable.
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9 Total events between 150-300

10 Adjusted sample size used for Hedderson 2018: ICC=0.02; Average cluster size=56.36, Design effect: 2.1064, n mixed (adjusted) = 564; n standard care (adjusted) = 614

11 Total events <150 for RR or <200 for POR.

12 Surrogate outcome for glycaemic control.

13 6/8 studies report macrosomia (Borgen 2019, Durnwald 2016, Carolan-Olah 2019, Ferrara 2011, Yew 2021 birthweight >4000g; Mendelson 2008 reported in-text as
macrosomia)

14 Adjusted sample size used for Hedderson 2018: ICC=0.02; Average cluster size=56.36, Design effect: 2.1064, N mixed (adjusted)=564; N standard care (adjusted)=614

15 Peto odds ratio used as 0 events in one arm of one study

16 Composite outcome includes perinatal outcome. Composite includes: birth trauma (shoulder dystocia and soft tissue, bone, nerve, and intra-abdominal injuries), neonatal
hypoglycaemia, hyperbilirubinemia (according to diagnosis by attending pediatricians), respiratory distress, neonatal intensive care unit admission within 24 h of birth, and perinatal
death.

17 Composite includes perinatal outcome. Composite includes large for gestational age (birthweight > 90th percentile), pre-term birth (gestational age at delivery <37 weeks) and
any neonatal conditions requiring a specific treatment or a prolonged in-hospital stay.
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Appendix G Economic evidence study selection

Study selection for: What are the most effective and cost-effective healthy
lifestyle interventions for women with gestational diabetes?

Figure 37: Economic evidence study selection flow chart

Titles and abstracts
identified, N= 1884

| <

Full copies retrieved Excluded, N=1879
and assessed for (not relevant population,

eligibility, N=5 design, intervention,
comparison, outcomes,
unable to retrieve)
Publications included Publications excluded
in review, N=1 from review, N= 4
(refer to excluded
studies list)
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Appendix H Economic evidence tables

Economic evidence tables for review question: What are the most effective and cost-effective healthy lifestyle interventions
for women with gestational diabetes?

Laurie 2023 Digital model for GDM
Australia management
(systematic

Cost analysis
(the study was

described as :
videos, use of a

cost- - .
minimisation national service smart
analysis, but phone app/portal and
effectiveness reduced schedule of
data, including face to face visits)
proof of

equivalence, Treatment as usual
were not (TAU)

provided)

development and
delivery of education

Women with GDM
following diagnosis at 28
weeks

Cohort study with
retrospective control &
further modelling
assumptions

Data sources:

Resource use: expert
opinion for healthcare,
short survey of study
population for patient
costs

Unit costs: local and
national sources

Healthcare costs included:
staff, self-monitoring blood
glucose meter provision,
medications, education
videos, insulin; smartphone
app was free

Patient costs included: lost
wages, childcare and travel
expenses

Cost-saving per person:
Healthcare: -$15
Patient: -$567

Outcome: N/A

GDM: gestational diabetes mellitus; N/A: non-applicable; TAU: treatment as usual
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Table 15: Economic evidence table for healthy lifestyle interventions for women with gestational diabetes

Patient cost-
savings
sensitive to unit
cost of wages

291

Perspective: healthcare system
+ patient

Currency: AUD ($)

Cost year: 2021

Time horizon: during
pregnancy, from 28 weeks of
GDM diagnosis - costs were
estimated over 1 year of centre
operation pre- and post-
intervention

Discounting: N/A

Applicability: Partial

Quality: potentially serious
methodological limitations
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Appendix | Economic model
Economic model for review question: What are the most effective and cost-
effective healthy lifestyle interventions for women with gestational diabetes?

No economic analysis was conducted for this review question.

292
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)



FINAL

Healthy lifestyle interventions for those with gestational diabetes

Appendix J Excluded studies

Excluded studies for review question: What are the most effective and cost-
effective healthy lifestyle interventions for women with gestational diabetes?

Excluded effectiveness evidence studies

Table 16: Excluded studies and reasons for their exclusion

(2017) Effect of systematic diet guidance on
compliance and Maternal-Infant outcomes
in patients with gestational diabetes
mellitus. World chinese journal of
digestology 25(14): 1311-1315

(2013) Different types of dietary advice for
women with gestational NEW diabetes
mellitus. Essentially MIDIRS 4(5): 14-14

Abboud, Myriam, Rizk, Rana, AlAnouti,
Fatme et al. (2020) The Health Effects of
Vitamin D and Probiotic Co-
Supplementation: A Systematic Review of
Randomized Controlled Trials. Nutrients
13(1)

Adesina, Nurudeen, Dogan, Huseyin,
Green, Sue et al. (2021) Effectiveness and
Usability of Digital Tools to Support Dietary
Self-Management of Gestational Diabetes
Mellitus: A Systematic Review. Nutrients
14(1)

Afaghi, Ahmad; Ghanei, Laleh; Ziaee, Amir
(2013) Effect of low glycemic load diet with
and without wheat bran on glucose control
in gestational diabetes mellitus: A
randomized trial. Indian journal of
endocrinology and metabolism 17(4): 689-
92

- Study setting does not meet protocol

Study not conducted in a high income
country (China)

- Full text paper not available

Unable to locate full text article

- Systematic review includes studies that
does not meet protocol

Systematic review includes studies with
population not specific to gestational
diabetes. One included study reported on
gestational diabetes and was conducted in
a country that was not high income (Iran)

- Systematic review used as source of
primary studies

Systematic review includes studies that do
not meet the protocol (not randomised
controlled trials, not conducted in high
income countries, inappropriate population
of women without gestational diabetes).
Additional studies were checked

- Study setting does not meet protocol

Study not conducted in a high income
country (Iran)
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Appendix K Research recommendations — full details

Research recommendations for review question: What are the most effective
and cost-effective healthy lifestyle interventions for women with gestational
diabetes?

Research recommendation

What are the most clinical and cost-effective dietary interventions to improve glycaemic
control, maternal and baby outcomes for people with gestational diabetes?

Why this is important

The prevalence of gestational diabetes (GDM) has increased in the United Kingdom (UK),
and globally. Gestational diabetes which affects between 10 and 20% of all pregnancies in
the UK heightens the risk of delivering a large for gestational age baby, gestational
hypertension, pre-eclampsia, stillbirth, delivery by Caesarean section and hypoglycaemia in
the newborn. Gestational diabetes also increases the risk of type 2 diabetes in the mother.
First line treatment for gestational diabetes is dietary advice, but there is no evidence based
‘standard care’ protocol for dietary advice in gestational diabetes.

Rationale for research recommendation

Table 17: Research recommendation rationale

Improved dietary management of gestational diabetes would
reduce the risk of complications in pregnancy and the peripartum
period, and potentially lower the risk of post-partum Type 2
diabetes in the mother.

NICE guidance NG3 (updated 2020) advises that women with
gestational diabetes should eat a healthy diet and to switch from
high to low glycaemic index foods, and to exercise regularly. No
further advice is provided.

A standard protocol for evidence based dietary management of
gestational diabetes could limit the number of women
transitioning to pharmacological management of gestational
diabetes, and improve pregnancy outcomes, thus reducing NHS
costs.

High

Five studies compared dietary interventions vs standard care to
improve glucose control in women with a diagnosis of gestational
diabetes, and with a single pregnancy. One study compared high
unsaturated fat diet vs low unsaturated fat diet with matching
calories against standard care. Four studies compared low-
carbohydrate diet vs high-carbohydrate diet against standard
care. The committee discussed the evidence of all diet-based
comparisons and acknowledged that there was no strong
evidence for the benefit of one diet compared to another. Also
that there is no accepted definition of standard care, as evidenced
by the variation of standard care dietary interventions for GDM
across included studies where diet as well as education or
counselling components could be included. As a result, it was
reasoned that this may be a contributing factor towards the lack of
difference in outcomes between arms when compared to

347
Maternal and child nutrition: evidence reviews for healthy lifestyle interventions for those with
gestational diabetes (January 2025)



FINAL

Healthy lifestyle interventions for those with gestational diabetes

standard care comparisons. Hence the committee decided to
make a research recommendation to address this gap in the
evidence for an evidence based standard care dietary
intervention for women with a diagnosis of gestational diabetes.

Ethnicity and socio-economic factors including ethnic and
culturally appropriate dietary choices

NHS: National Health Service; NICE: National Institute for Health and Care Excellence.

Modified PICO table

Table 18: Research recommendation modified PICO table

Inclusion:

e pregnant women with gestational diabetes with a single
pregnancy

Exclusion:
e women with pre-existing diabetes
e women prescribed metformin or insulin for gestational diabetes

Diet based interventions should include one or more of the
following:

¢ low glycaemic index diet
¢ low carbohydrate diet

e energy restricted diet

¢ low unsaturated fat diet
¢ high fibre diet

All should have a physical activity component and include/exclude
personalised coaching or individual monitoring

A different combination of the above
Primary outcomes

Maternal outcomes:

¢ glycaemic (glucose) control

¢ gestational weight change

e mode of delivery: vaginal birth/induction of labour/Caesarean
birth

Secondary outcomes:

Fetal/neonatal outcomes:

e large for gestational age (LGA) >90th centile
¢ neonatal hypoglycaemia

¢ neonatal mortality and morbidity (include it as a composite
outcome if reported)

o cost-effectiveness (including resource use measurements and
QALY estimations using a validated preference-based measure
such as the EQ-5D or SF-6D).

RCT

From diagnosis of gestational diabetes until 6 weeks post-partum
Sub-group analysis:

1. single vs multiple pregnancy

2. socioeconomic status and deprivation (measured using IMD)
3. ethnicity:
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e White/ White British

e Asian/Asian British

¢ Black/African/Caribbean/Black British
¢ mixed/multiple ethnic groups

o other ethnic group

QALY: quality adjusted life years; EQ-5D: European Quality of Life Five Dimension; PICO: Population, Intervention, Comparison
and Outcome; RCT: randomised controlled trial; SF-6D: six-dimensional health state short form
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