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ABSTRACT
Background

Gestational diabetes mellitus (GDM) is associated with a wide range of adverse health consequences for women and their infants in
the short and long term. With an increasing prevalence of GDM worldwide, there is an urgent need to assess strategies for GDM
prevention, such as combined diet and exercise interventions. This is an update of a Cochrane review that was first published in 2015.

Objectives

To assess the effects of diet interventions in combination with exercise interventions for pregnant women for preventing GDM, and
associated adverse health consequences for the mother and her infant/child.

Search methods

We searched the Cochrane Pregnancy and Childbirth Group’s Trials Register (27 November 2016) and reference lists of retrieved
studies.

Selection criteria

We included randomised controlled trials (RCTs) and cluster-RCTs, comparing combined diet and exercise interventions with no
intervention (i.e. standard care), that reported on GDM diagnosis as an outcome. Quasi-RCTs were excluded. Cross-over trials were
not eligible for inclusion. We planned to include RCTs comparing two or more different diet/exercise interventions, however none
were identified.

Data collection and analysis

Two review authors independently assessed study eligibility, extracted data, assessed the risk of bias of the included trials and assessed
quality of evidence for selected maternal and infant/child outcomes using the GRADE approach. We checked data for accuracy.

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 1
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Main results

In this update, we included 23 RCTs (involving 8918 women and 8709 infants) that compared combined diet and exercise interventions
with no intervention (standard care). The studies varied in the diet and exercise programs evaluated and health outcomes reported.
None reported receiving funding from a drug manufacturer or agency with interests in the results. Overall risk of bias was judged to
be unclear due to the lack of methodological detail reported. Most studies were undertaken in high-income countries.

For our primary review outcomes, there was a possible reduced risk of GDM in the diet and exercise intervention group compared
with the standard care group (average risk ratio (RR) 0.85, 95% confidence interval (CI) 0.71 to 1.01; 6633 women; 19 RCTs; Tau?
= 0.05; I2 = 42%; P = 0.07; moderate-quality evidence). There was also a possible reduced risk of caesarean section (RR 0.95, 95% CI
0.88 to 1.02; 6089 women; 14 RCTs; moderate-quality evidence). No clear differences were seen between groups for pre-eclampsia (RR
0.98, 95% CI 0.79 to 1.22; 5366 participants; 8 RCTs; low-quality evidence), pregnancy-induced hypertension and/or hypertension
(average RR 0.78, 95% CI 0.47 to 1.27; 3073 participants; 6 RCTs; Tau? = 0.19; I2 = 62%; very low-quality evidence), perinatal
mortality (RR 0.82, 95% CI 0.42 to 1.63; 3757 participants; 2 RCTs; low-quality evidence) or large-for-gestational age (RR 0.93,
95% CI 0.81 to 1.07; 5353 participants; 11 RCTs; low-quality evidence). No data were reported for infant mortality or morbidity
composite.

Subgroup analyses (based on trial design, maternal body mass index (BMI) and ethnicity) revealed no clear differential treatment effects.
We were unable to assess the impact of maternal age, parity and specific features of the diet and exercise interventions. Findings from
sensitivity analyses (based on RCT quality) generally supported those observed in the main analyses. We were not able to perform
subgroup analyses based on maternal age, parity or nature of the exercise/dietary interventions due to the paucity of information/data
on these characteristics and the inability to meaningfully group intervention characteristics.

For most of the secondary review outcomes assessed using GRADE, there were no clear differences between groups, including for
perineal trauma (RR 1.27, 95% CI 0.78 to 2.05; 2733 participants; 2 RCTs; moderate-quality evidence), neonatal hypoglycaemia
(average RR 1.42, 95% CI 0.67 to 2.98; 3653 participants; 2 RCTs; Tau? = 0.23; 12 = 77%; low quality evidence); and childhood
adiposity (BMI z score) (MD 0.05, 95% CI -0.29 to 0.40; 794 participants; 2 RCTs; Tau? = 0.04; 12 = 59%; low-quality evidence).
However, there was evidence of less gestational weight gain in the diet and exercise intervention group compared with the control
group (mean difference (MD) -0.89 kg, 95% CI -1.39 to -0.40; 5052 women; 16 RCTs; Tau? = 0.37; 12 = 43%;moderate-quality
evidence). No data were reported for maternal postnatal depression or type 2 diabetes; childhood/adulthood type 2 diabetes, or
neurosensory disability.

Authors’ conclusions

Moderate-quality evidence suggests reduced risks of GDM and caesarean section with combined diet and exercise interventions during
pregnancy as well as reductions in gestational weight gain, compared with standard care. There were no clear differences in hypertensive
disorders of pregnancy, perinatal mortality, large-for-gestational age, perineal trauma, neonatal hypoglycaemia, and childhood adiposity
(moderate- tovery low-quality evidence).

Using GRADE methodology, the evidence was assessed as moderate to very low quality. Downgrading decisions were predominantly
due to design limitations (risk of bias), and imprecision (uncertain effect estimates, and at times, small sample sizes and low event
rates), however two outcomes (pregnancy-induced hypertension/hypertension and neonatal hypoglycaemia), were also downgraded for
unexplained inconsistency (statistical heterogeneity).

Due to the variability of the diet and exercise components tested in the included studies, the evidence in this review has limited ability
to inform practice. Future studies could describe the interventions used in more detail, if and how these influenced behaviour change
and ideally be standardised between studies. Studies could also consider using existing core outcome sets to facilitate more standardised
reporting.

PLAIN LANGUAGE SUMMARY
Combined diet and exercise in pregnancy for preventing gestational diabetes mellitus
Review question

What are the effects of combined diet and exercise for preventing gestational diabetes mellitus (GDM), and related health problems
for mothers and their babies? This is an update of a Cochrane review that was first published in 2015.
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Background

GDM is high blood sugar (hyperglycaemia) during pregnancy. Up to a quarter of pregnant women develop GDM, with some at a
higher risk than others (such as overweight or obese women, older women, and those of particular ethnicities). GDM can lead to
significant health problems for women and their babies. In the short term, women with GDM may develop pre-eclampsia (high blood
pressure (hypertension) and protein in the urine), or give birth by caesarean section. Their babies may grow large for their gestational
age, and, as a result, be injured at birth, and/or cause injury to their mothers during birth. Babies of mothers with GDM often have low
blood glucose (hypoglycaemia) and are overweight. Later in life, health problems such as neurosensory disabilities and type 2 diabetes
can develop in these babies. Eating well and exercising is known to prevent type 2 diabetes and may be effective for preventing GDM.

Study characteristics

We searched for evidence in November 2016 and included 23 randomised controlled trials (RCTs) (involving 8918 women and their
8709 babies). Most studies were undertaken in high-income countries. All of the studies compared women receiving diet and exercise
programs with women receiving standard care without diet and exercise programs. The studies varied in the diet and exercise programs
evaluated and health outcomes reported. None reported receiving funding from a drug manufacturer or agency with interests in the
results.

Key results

Findings from 19 studies (6633 women) showed a possible reduction in GDM in women who received diet and exercise programs
compared with women who received standard care. Fourteen studies (6089 women) showed a possible reduction in caesarean birth
(14 studies; 6089 women) and 16 studies (5052 women) showed lower weight gain during pregnancy in women who received exercise
programs. We found no differences between groups in other health problems for: pre-eclampsia (8 studies; 5366 women); high blood
pressure (6 studies; 3073 women); a large for age baby at birth (11 studies; 5353 babies); and perineal trauma (2 studies; 2733 women).
Death of babies around birth (2 studies; 3757 babies), the baby having low blood glucose after birth (2 studies; 3653 babies), and
infants being overweight (2 studies; 794 infants) did not differ in the two groups. Effects on depression or type 2 diabetes for mothers,
a combined outcome of death or ill-health for babies, or type 2 diabetes or neurosensory disability for babies as children were not
reported. Participant views of programs were examined.

The evidence suggests combined diet and exercise programs may be effective for preventing GDM though the optimum components
of these programs are not yet clear. Future studies could describe the interventions used in more detail, if and how these influenced
behaviour change and ideally be standardised between studies. Studies could also consider measuring similar maternal and infant
outcomes and report them in a standardised way.

Quality of the evidence

The overall risk of bias was judged unclear due to lack of information on methods. We assessed evidence quality using GRADE
considerations for selected key outcomes. Our assessments ranged from moderate to very low.

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 3
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SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Explanation]

Combined diet and exercise interventions for preventing GDM

Population: pregnant women, excluding women already diagnosed with GDM, type 1 or type 2 diabetes
Setting: Australia (2 RCTs), Brazil (1 RCT), Canada (2 RCTs), China (2 RCTs), Denmark (1 RCT), Egypt (1 RCT), Finland (3 RCTs), Germany (1 RCT), Italy (2 RCTs), Norway (1
RCT), UK (2 RCTs), USA (5 RCTs)
Intervention: combined diet and exercise interventions
Comparison: standard care

Outcomes Anticipated absolute effects* (95% Cl) Relative effect ne Of participants Quality of the evidence Comments
(95%Cl) (RCTs) (GRADE)
Risk with control Risk with diet and ex-
ercise interventions
GDM Trial population average RR0.85 6633 DDDO
(0.71t0 1.01) (19 RCTs) MODERATE!-3
168 per 1000 143 per 1000
(119 to 170)
Hypertensive disorders Trial population RR0.98 5366 SDOO Eclampsia was not re-
of pregnancy (pre- (0.79t0 1.22) (8 RCTs) LOW=24 ported by any trials
eclampsia) (Sagedal 2017 reports
combined severe pre-
57 per 1000 55 per 1000 eclampsia, HELLP and
(45 to 69) eclampsia)
Hypertensive disorders Trial population average RR0.78 3073 SO00
of pregnancy (preg- (0.47 to 1.27) (6 RCTs) VERY LOW25.6
nancy-induced hyper- 103 per 1000 80 per 1000
tension/hypertension) (48 to 130)
Caesarean section Trial population RR0.95 6089 SDBO
(0.88t0 1.02) (14 RCTs) MODERATE’

299 per 1000

284 per 1000
(263 to 305)
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‘¥ ‘suos B AS|IM uyof Aq paysiignd ‘uoiyeI0qe||0D SuBIY20D Y] £]0T @ IyS1ikdo)

(Ma1A9Yy) snaijjow sa3aqelp [euole)sas Suijudaaid 10) SUOIIUBAIDIUL ISIDIIXD PUE JBIP pPaUIqUIOD)

Perineal trauma Trial population RR1.27 2733 SDB0O
(0.78 to 2.05) (2 RCTs) MODERATE?
21 per 1000 27 per 1000
(17 to 44)
Gestational weight gain Trial population MD - 0.89 (-1.39 to - 0. 5052 SDBO
(kg) 40) (16 RCTs) MODERATES?

The mean gestational weight gain in the inter-
vention group was 0.89 kg less (1.39 kg less to

0.40 kg less)

Postnatal depression Not estimable (0 RCTs) No data reported for
postnatal depression in
any of the included
RCTs

Type 2 diabetes melli- Not estimable (0 RCTs) No data reported for

tus

type 2 diabetes mellitus
in any of the included
RCTs

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95%Cl)

Cl: confidence interval; GDM: gestational diabetes mellitus;HELLP: Haemolysis, Elevated Liver enzymes and Low Platelet count; kg: kilograms; MD: mean difference; RCT:

randomised controlled trial; RR: risk ratio; UK: United Kingdom; USA: United States of America

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

Trial limitations (-1): 19 RCTs, intervention unable to be blinded (not downgraded for this as outcome is objective); some
RCTS with potentially serious design limitations (unclear randomisation, attrition bias)

2Imprecision (-1): confidence interval crossing the line of no effect

3Inconsistency (0): 12 = 42%, possibly largely due to one trial (Dodd 2014), not downgraded))

4Trial limitations (-1): 8 RCTs, intervention unable to be blinded (not downgraded for this as outcome is objective); some RCTS

with potentially serious design limitations (unclear randomisation, attrition bias) )
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5Trial limitations: (-1): 6 RCTs, intervention unable to be blinded (not downgraded for this as outcome is objective); some
RCTs with potentially serious design limitations (unclear randomisation, attrition bias)

®Inconsistency (-1): 12 = 62%

7Trial limitations (-1): 14 RCTs, intervention unable to be blinded (not downgraded for this as outcome is objective); some
RCTs with potentially serious design limitations (unclear randomisation, attrition bias)

8Trial limitations (-1): 16 RCTs, intervention unable to be blinded (not downgraded for this as outcome is objective); some
RCTs with potentially serious design limitations

%Inconsistency (0): 12 = 43% (not downgraded)



BACKGROUND

Description of the condition

Introduction and definition

Gestational diabetes mellitus (GDM) is defined as carbohydrate
intolerance resulting in hyperglycaemia (abnormally high blood
sugar) of variable severity with onset or first recognition during
pregnancy (WHO 1999). GDM defined in this way includes
women with undiagnosed pre-existing diabetes, as well as those
for whom the first onset is during pregnancy (especially during
the third trimester of pregnancy).

Pathophysiology and symptoms

In normal pregnancy, relative maternal insulin resistance develops,
beginning in the second trimester, with a progressive decline in
insulin sensitivity until term. This physiological change facilitates
the transport of glucose across the placenta to stimulate normal
fetal growth and development. For women with GDM, a greater
degree of maternal insulin resistance may lead to maternal hyper-
glycaemia, increased glucose transport across the placenta, fetal hy-
perinsulinaemia and accelerated growth in the fetus (Setji 2005).
Usually, pregnancy-induced maternal insulin resistance resolves
promptly after the baby is born. While many women are asymp-
tomatic, symptoms and signs associated with hyperglycaemia, such
as polyuria (increased urinary frequency), polydipsia (increased
thirst), blurred vision and fatigue, may be seen where GDM is
undetected or poorly controlled (Kjos 1999).

Risk factors for GDM

Observational studies have helped to identify a multitude of po-
tential risk factors for GDM; these include increasing maternal
body mass index (BMI), physical inactivity (Chasan-Taber 2008),
advancing maternal age (Morisset 2010), increasing parity, and
certain ethnicities. Diets low in fibre, with a high glycaemic load
have been shown to increase the risk of GDM (Zhang 20006).
Women who have had a previous macrosomic baby (birthweight
4000 g or more), have had previous GDM (Petry 2010), have a
family history or first-degree relative with diabetes, or have poly-
cystic ovarian syndrome (Reece 2010) are also at an increased risk
of GDM. High weight gain during pregnancy for women who are
overweight or obese has been shown to correlate with GDM risk
(Hedderson 2010; Morisset 2010).

Investigations

The prevalence of GDM is increasing worldwide in parallel with
increasing rates of type 2 diabetes mellitus and maternal obe-
sity (Bottalico 2007; Dabelea 2005). Depending on the popula-
tion sampled, screening procedures and diagnostic criteria used,

reported prevalences range up to 28% (Jiwani 2012). Screening
procedures vary internationally, with inconsistencies between and
within countries, ranging from universal or routine screening, to
testing on a case-by-case basis (i.e. risk factor screening), accord-
ing to clinician or patient decisions (Buckley 2012). Diagnostic
criteria similarly vary worldwide.

The Hyperglycaemia and Adverse Pregnancy Outcome (HAPO)
study was designed to clarify risks of adverse outcomes associ-
ated with degrees of maternal glucose intolerance (Coustan 2010).
Given the lack of consistency internationally in regards to diag-
nostic criteria for GDM, following this study, a task force of the
International Association of Diabetes in Pregnancy Study Group
(IADPSG) recommended new criteria for the diagnosis of GDM
- with revised (lower) cut-off values of thresholds representing an
odds ratio for adverse pregnancy outcomes of 1.75 for women
with GDM, compared with women without GDM (IADPSG
Consensus Panel 2010). These criteria diagnose GDM if any of the
following three 75 g oral glucose tolerance test (OGTT) thresh-
olds are met or exceeded: fasting plasma glucose: 5.1 mmol/L (92
mg/dL), one-hour plasma glucose: 10.0 mmol/L (180 mg/dL) or
two-hour plasma glucose: 8.5 mmol/L (153 mg/dL) (IADPSG
Consensus Panel 2010). While studies have generally revealed
a higher GDM prevalence when using the IADPSG compared
with other criteria, some (Duran 2014; Hung 2015), but not all
(Gerome 2017), have found an improvement in pregnancy out-
comes with their use. Debate and controversy surrounding the
risks, costs and benefits of use of these diagnostic criteria is ongo-
ing (Farrar 2016; Langer 2013).

Health consequences of GDM

GDM is associated with an increased occurrence of a number
of complications during pregnancy including pre-eclampsia, and
the requirement for induction of labour or caesarean section (
Reece 2010). Fetal consequences may include macrosomia, which
in turn may be associated with adverse maternal outcomes such as
uterine rupture, and perineal trauma (Reece 2010). Women who
develop GDM have a significantly increased risk of developing
type 2 diabetes later in life (Bellamy 2009); they are also at an
increased risk of developing GDM in future pregnancies (Bottalico
2007).

For the infant, GDM is associated with a range of complica-
tions. Babies born to mothers with GDM are more likely to be
macrosomic or large-for-gestational age (Reece 2009; Reece 2010).
Large-for-gestational-age infants are at increased risk of birth in-
jury, including shoulder dystocia, bone fractures and nerve palsies
(Henriksen 2008; Reece 2010). These infants are at increased risk
of developing type 2 diabetes, hypertension, obesity and metabolic
syndrome later in life (Reece 2010; Whincup 2008). In addition,
babies born to mothers with GDM are at increased risk of neona-
tal hypoglycaemia, respiratory distress syndrome, polycythaemia
(raised red blood cell count), hyperbilirubinaemia, and being born
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preterm (Reece 2009; Reece 2010). Such health consequences to-
gether contribute to a need for enhanced neonatal care.

In randomised controlled trials, the treatment of women with
GDM (dietary intervention, self-monitoring of blood glucose and
insulin therapy if needed) has been shown to significantly re-
duce the risk of a number of associated complications (Crowther
2005; Landon 2009). The importance of management for women
with GDM is now widely accepted (Alwan 2009; Crowther 2005;
Landon 2009) and is the subject of several Cochrane reviews, as-
sessing different aspects of management, including lifestyle inter-
ventions (Brown 2017a), insulin (Brown 2016a), oral anti-dia-
betic therapies (Brown 2017b), exercise (Ceysens 2016), dietary
supplementation with myo-inositol (Brown 2016b), and different
intensities of glycaemic control (Martis 2016).

Description of the intervention

Dietary interventions

The aim of dietary advice or related interventions in pregnancy
is to optimise health outcomes, which might include control-
ling excessive gestational weight gain or glycaemic control. While
observational evidence indicates a relationship between GDM
and high consumption of processed meats, snacks and fast foods
and low consumption of vegetables before or during pregnancy
(Lamyian 2017; Schoenaker 2015), evidence from intervention
studies about the influence of diet on preventing GDM is sparse.

Exercise interventions

Benefits of exercise during pregnancy are now recognised, and thus
women are generally encouraged to engage in ‘moderate’ exercise
in the absence of any known pregnancy or medical complications
(ACOG 2015; NICE 2017). Women often reduce their levels of
physical activity during pregnancy (Pereira 2007), many due to a
perceived risk to maternal or fetal health (Clarke 2004) and the
impact of early pregnancy symptoms such as nausea and fatigue
(Pereira 2007).

Regular aerobic exercise may lead to lower fasting and postprandial
blood glucose concentrations in previously sedentary individuals.
Exercise may decrease circulating glucose and insulin during, and
for a period of time after, an exercise session (Clapp 1991; Clapp
1998). It has been shown outside of pregnancy that exercise can
reduce the risk and delay the onset of the development of type 2
diabetes mellitus (Jeon 2007). Exercise has been shown to reduce
insulin resistance in men and non-pregnant women, leading to
effective prevention and management of type 2 diabetes (Clapp
2006; Knowler 2002; Redden 2011).

Suggested benefits of exercise during pregnancy include a reduc-
tion in lower back pain, fluid retention and cardiovascular stress
(Schliissel 2008). Exercise is believed to play a role in reducing

the risk of complications such as preterm birth and pre-eclampsia
(Dempsey 2005; Schliissel 2008), and may help prevent excess
pregnancy weight gain and postpartum weight retention (Schliissel
2008). There is increasing evidence from observational studies in-
dicating that pre-pregnancy exercise and exercise in early preg-
nancy is associated with a reduction in insulin resistance (Reece
2009), and consequently a reduced risk of developing GDM (Jeon
2007; Redden 2011).

How the intervention might work

Combined diet and exercise interventions

While diet and exercise interventions alone and separately for the
prevention of type 2 diabetes and GDM have been widely assessed,
more recently there has been a shift towards combining such in-
terventions in what may be regarded as ’lifestyle’ interventions.
Several randomised controlled trials have established that the pro-
gression to type 2 diabetes can be prevented or postponed with
lifestyle interventions in individuals with impaired glucose toler-
ance in the general population Chigh-risk’ individuals) (Knowler
2002; Li 2008; Ratner 2008; Tuomilehto 2001). Such studies have
focused strongly on combining increased physical activity and di-
etary modification, along with weight reduction for overweight
participants. Long-term follow-up studies of such lifestyle inter-
ventions (that lasted for a limited time), have shown sustained ben-
eficial effects on risk factors and diabetes incidence (Tuomilehto
2011). It has been suggested that a key factor in the success of
such interventions is the comprehensive approach, addressing and
working to correct several lifestyle-related risk factors simultane-
ously (Tuomilehto 2011).

As it is accepted that a multitude of risk factors may increase the
risk of type 2 diabetes, these randomised trials focused on a num-
ber of lifestyle-related factors concurrently. In a Finnish Diabetes
Prevention Study, five lifestyle targets were predefined, including:
weight loss greater than 5%, intake of fat lower than 30% energy,
intake of saturated fats lower than 10% energy, intake of dietary fi-
bre greater than 15 g/1000 kcal, and an increase of physical activity
to at least four hours per week (Tuomilehto 2001). These targets
were perceived as relatively modest, and it was believed that such
lifestyle changes would be feasible to maintain in the long term
(Tuomilehto 2011). No ’high-risk’ individual with impaired glu-
cose tolerance developed diabetes during the trial if they achieved
at least four of the five lifestyle targets (Tuomilehto 2001). This
trial was the first of a number to show that type 2 diabetes may be
prevented with lifestyle interventions, and highlighted the impor-
tance of addressing multiple lifestyle-related risk factors for opti-
mal benefit (Knowler 2002; Li 2008; Tuomilehto 2001).

Whilst such trials considered type 2 diabetes and did not focus on
pregnant women, they do offer some support for the use of lifestyle
interventions in pregnant women for the prevention of GDM.
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To date, the Cochrane reviews assessing dietary advice alone and
exercise interventions alone, for GDM prevention, have revealed
inconclusive findings (Han 2012; Tieu 2017). The review ’Dietary
advice in pregnancy for preventing gestational diabetes mellitus (
Tieu 2017) included 11 trials, and concluded that while very low-
quality evidence suggests a possible reduction in GDM risk for
women receiving dietary advice versus standard care, further high-
quality evidence is needed to determine the effects of dietary advice
interventions in pregnancy (Tieu 2017). The review ’Exercise for
pregnant women for preventing gestational diabetes mellitus (Han
2012), included five trials, and concluded that there was no clear
evidence to support a reduction in GDM risk for women receiving
an exercise intervention versus standard care, and highlighted a
need for further high-quality evidence (Han 2012).

As it is widely acknowledged that many factors are associated with
GDM risk, it is considered plausible that lifestyle interventions,
aimed at addressing lifestyle-related risk factors, may be effective
in preventing GDM. Such lifestyle interventions may combine
diet interventions with exercise interventions.

Why it is important to do this review

GDM is associated with a wide range of adverse health conse-
quences for women and their babies in the short and long term.
Effective strategies are thus required to prevent GDM and the as-
sociated complications. This review will complement the existing
reviews titled ’Dietary advice in pregnancy for preventing gestational
diabetes mellitus (Tieu 2017) and ’ Exercise for pregnant women for
preventing gestational diabetes mellitus (Han 2012), and will assess
combined diet and exercise interventions for preventing GDM.
This is an update of the review which was first published in 2015
(Bain 2015).

OBJECTIVES

To assess the effects of diet interventions in combination with exer-
cise interventions for pregnant women for preventing gestational
diabetes mellitus (GDM), and associated adverse health conse-
quences for the mother and her infant/child.

METHODS

Criteria for considering studies for this review

Types of studies

We included all published randomised controlled trials assessing
the effects of combined diet and exercise interventions for pre-
venting gestational diabetes mellitus (GDM). We included clus-
ter-randomised trials, and trials published as abstracts only. We
excluded quasi-randomised controlled trials. Cross-over trials were
not eligible for inclusion.

Types of participants

We included trials of pregnant women regardless of age, gestation,
parity or plurality. We excluded trials involving women with pre-
existing GDM, type 1 or type 2 diabetes.

Types of interventions

We included interventions that incorporated any type of diet in-
tervention with any type of exercise intervention. We included
trials where such interventions were compared with no interven-
tion (i.e. standard care), and planned to include where they were
compared with a different diet and exercise intervention.

Types of outcome measures

For this update, we used the standard outcomes agreed by con-
sensus between review authors of Cochrane Pregnancy and Child-
birth systematic reviews for prevention and treatment of GDM
and pre-existing diabetes.

Primary outcomes

Mother

e GDM (diagnostic criteria as defined in individual trials)

e Hypertensive disorders of pregnancy (e.g. pre-eclampsia,
pregnancy-induced hypertension, eclampsia)

o Caesarean section

Child

e Perinatal mortality (stillbirth or neonatal mortality)

o Large-for-gestational age

e Mortality or morbidity composite (e.g. death, shoulder
dystocia, bone fracture or nerve palsy)

Secondary outcomes

Mother

Perinatal outcomes

e Operative vaginal birth
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Induction of labour

Perineal trauma

Placental abruption
Postpartum haemorrhage
Postpartum infection
Gestational weight gain
Adherence to the intervention

Behaviour changes associated with the intervention

e Relevant biomarker changes associated with the
intervention

e Sense of well-being and quality of life

e Views of intervention

e Breastfeeding (e.g. at discharge, six weeks postpartum)

Long—term maternal outcomes

e Postnatal depression
e DPostnatal weight retention or return to pre-pregnancy
weight
e Body mass index (BMI)
GDM in subsequent pregnancy
Type 1 diabetes mellitus
Type 2 diabetes mellitus
Impaired glucose tolerance

e Cardiovascular health (e.g. blood pressure, hypertension,

cardiovascular disease, metabolic syndrome)

Child

Fetal/neonatal outcomes

Stillbirth

Neonatal mortality

Gestational age at birth

gestation)
e Apgar score less than seven at five minutes
Macrosomia
Small-for-gestational age
Birthweight and z score
Head circumference and z score
Length and z score
Ponderal index
Adiposity (e.g. as measured by BMI, skinfold thickness)
Shoulder dystocia
Nerve palsy
Bone fracture
Respiratory distress syndrome

Preterm birth (before 37 weeks gestation; before 34 weeks

Childhood/adulthood outcomes

Weight and z scores

Height and z scores

Head circumference and z scores

Adiposity (e.g. as measured by BMI, skinfold thickness)
o Cardiovascular health (e.g. blood pressure, hypertension,

cardiovascular disease, metabolic syndrome)
e Employment, education and social status/achievement
Type 1 diabetes mellitus
Type 2 diabetes mellitus
Impaired glucose tolerance

Neurosensory disability

Health services

e Number of hospital or health professional visits (e.g.
midwife, obstetrician, physician, dietitian, diabetic nurse)
o Number of antenatal visits or admissions
Length of antenatal stay
Neonatal intensive care unit admission
Length of postnatal stay (mother)
Length of postnatal stay (baby)
Costs to families associated with the management provided
Costs associated with the intervention
Cost of maternal care

Cost of infant care

To be included, trials had to report on our primary outcome,
GDM. Trials that appeared to meet other criteria for inclusion
in this review that did not report on GDM have been included
as "Awaiting classification’ (pending the availability/reporting of
GDM outcome data), and will be re-considered in future updates
of this review.

Search methods for identification of studies

The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Electronic searches

We searched Cochrane Pregnancy and Childbirth’s Trials Register
by contacting their Information Specialist (27 November 2016).
The Register is a database containing over 22,000 reports of con-
trolled trials in the field of pregnancy and childbirth. For full search
methods used to populate Pregnancy and Childbirth’s Trials Regis-
ter including the detailed search strategies for CENTRAL, MED-
LINE, Embase and CINAHL; the list of handsearched journals
and conference proceedings, and the list of journals reviewed via
the current awareness service, please follow this link to the edi-
torial information about the Cochrane Pregnancy and Childbirth

Hypoglycaemia in the Cochrane Library and select the ‘Specialized Register’ sec-
Hyperbilirubinacmia tion from the options on the left side of the screen.
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Briefly, Cochrane Pregnancy and Childbirth’s Trials Register is
maintained by their Information Specialist and contains trials
identified from:

1. monthly searches of the Cochrane Central Register of
Controlled Trials (CENTRAL);

2. weekly searches of MEDLINE (Ovid);

3. weekly searches of Embase (Ovid);

4. monthly searches of CINAHL (EBSCO);

5. handsearches of 30 journals and the proceedings of major
conferences;

6. weekly current awareness alerts for a further 44 journals
plus monthly BioMed Central email alerts.

7. scoping searches of ClinicalTrials.gov and the WHO
International Clinical Trials Registry Platform (ICTRP).
Search results are screened by two people and the full text of all
relevant trial reports identified through the searching activities de-
scribed above is reviewed. Based on the intervention described,
each trial report is assigned a number that corresponds to a spe-
cific Pregnancy and Childbirth review topic (or topics), and is
then added to the Register. The Information Specialist searches
the Register for each review using this topic number rather than
keywords. This results in a more specific search set which has
been fully accounted for in the relevant review sections (Included
studies; Excluded studies; Studies awaiting classification; Ongoing
studies).

Searching other resources

We searched the reference lists of retrieved trials.
We did not apply any language or date restrictions.

Data collection and analysis

The following methods section of this review is based on a standard
template used by Cochrane Pregnancy and Childbirth.

Selection of studies

Two review authors independently assessed for inclusion all the
potential studies we identified as a result of the search strategy. We
resolved any disagreement through discussion or, if required, we
consulted a third review author.

Data extraction and management

We designed a form to extract data. For eligible trials, two review
authors extracted the data using the agreed form. We resolved dis-
crepancies through discussion or, if required, we consulted a third
review author. We entered data into Review Manager software
(RevMan 2014) and checked for accuracy.

When information regarding any of the above was unclear, we
attempted to contact authors of the original reports to provide
further details.

Assessment of risk of bias in included studies

Two review authors independently assessed risk of bias for each
trial using the criteria outlined in the Cochrane Handbook for Sys-
tematic Reviews of Interventions (Higgins 2011). We resolved any
disagreement by discussion or by involving a third assessor.

(1) Random sequence generation (checking for possible
selection bias)

We described for each included trial the method used to generate
the allocation sequence in sufficient detail to allow an assessment
of whether it should produce comparable groups.
We assessed the method as:

o low risk of bias (any truly random process, e.g. random
number table; computer random number generator);

e high risk of bias (any non-random process, e.g. odd or even
date of birth; hospital or clinic record number);

e unclear risk of bias.

(2) Allocation concealment (checking for possible selection
bias)
‘We described for each included trial the method used to conceal al-
location to interventions prior to assignment and assessed whether
intervention allocation could have been foreseen in advance of, or
during recruitment, or changed after assignment.
We assessed the methods as:

e low risk of bias (e.g. telephone or central randomisation;
consecutively numbered sealed opaque envelopes);

e high risk of bias (open random allocation; unsealed or non-
opaque envelopes, alternation; date of birth);

e unclear risk of bias.

(3.1) Blinding of participants and personnel (checking for
possible performance bias)

We described for each included trial the methods used, if any, to
blind trial participants and personnel from knowledge of which
intervention a participant received. We considered trials to be at
low risk of bias if they were blinded, or if we judged that the lack of
blinding would be unlikely to affect results. We assessed blinding
separately for different outcomes or classes of outcomes.
We assessed the methods as:

e low, high or unclear risk of bias for participants;

e low, high or unclear risk of bias for personnel.

(3.2) Blinding of outcome assessment (checking for possible
detection bias)

We described for each included trial the methods used, if any, to
blind outcome assessors from knowledge of which intervention a
participant received. We assessed blinding separately for different
outcomes or classes of outcomes.

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 1
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We assessed methods used to blind outcome assessment as:
e low, high or unclear risk of bias.

(4) Incomplete outcome data (checking for possible attrition
bias due to the amount, nature and handling of incomplete
outcome data)

We described for each included trial, and for each outcome or
class of outcomes, the completeness of data including attrition
and exclusions from the analysis. We have stated whether attrition
and exclusions were reported and the numbers included in the
analysis at each stage (compared with the total randomised par-
ticipants), reasons for attrition or exclusion where reported, and
whether missing data were balanced across groups or were related
to outcomes.

We assessed methods as:

o low risk of bias (e.g. no missing outcome data; missing
outcome data balanced across groups);

e high risk of bias (e.g. numbers or reasons for missing data
imbalanced across groups; ‘as treated’ analysis done with
substantial departure of intervention received from that assigned
at randomisation);

e unclear risk of bias.

(5) Selective reporting (checking for reporting bias)

We described for each included trial how we investigated the pos-
sibility of selective outcome reporting bias and what we found.
We assessed the methods as:

e low risk of bias (where it was clear that all of the trial’s pre-
specified outcomes and all expected outcomes of interest to the
review were reported);

e high risk of bias (where not all the trial’s pre-specified
outcomes were reported; one or more reported primary
outcomes were not pre-specified; outcomes of interest were
reported incompletely and so could not be used; trial failed to
include results of a key outcome that would have been expected
to have been reported);

e unclear risk of bias.

(6) Other bias (checking for bias due to problems not
covered by (1) to (5) above)

We described for each included trial any important concerns we
had about other possible sources of bias.
We assessed whether each trial was free of other problems that
could put it at risk of bias:

e low risk of other bias;

e high risk of other bias;

o unclear whether there was risk of other bias.

(7) Overall risk of bias

We made explicit judgements about whether trials were at high risk
of bias, according to the criteria given in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). With reference
to (1) to (6) above, we assessed the likely magnitude and direction
of the bias and whether we considered it was likely to impact on
the findings. We explored the impact of the level of bias through

undertaking sensitivity analyses - see Sensitivity analysis.

Assessment of the quality of the evidence using the
GRADE approach

For this update, we evaluated the quality of the evidence for the
below outcomes using the GRADE approach as outlined in the
GRADE handbook. The GRADE approach uses five consider-
ations (trial limitations, consistency of effect, imprecision, indi-
rectness and publication bias) to assess the quality of the body of
evidence for specific outcomes. The evidence can be downgraded
from ’high quality’ by one level for serious (or by two levels for
very serious) limitations, depending on assessments for risk of bias,
indirectness of evidence, inconsistency, imprecision of effect esti-
mates or publication bias.

Mother

Perinatal outcomes

¢ GDM

e Hypertensive disorders of pregnancy (e.g. pre-eclampsia,
pregnancy-induced hypertension, eclampsia)

o Caesarean section

e Perineal trauma

o Gestational weight gain

Long-term maternal outcomes
e Dostnatal depression
e Type 2 diabetes mellitus

Child

Fetal/neonatal outcomes

e Derinatal mortality (stillbirth or neonatal mortality)

e Large-for-gestational age

e Mortality or morbidity composite (e.g. death, shoulder
dystocia, bone fracture or nerve palsy)

e Hypoglycaemia

Childhood/adulthood outcomes
e Adiposity (e.g. as measured by BMI, skinfold thickness)
e Type 2 diabetes mellitus
e Neurosensory disability
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’Summary of findings’ table

We used GRADEpro Guideline Development Tool to import data
from Review Manager 5.3 (RevMan 2014) in order to create’Sum-
mary of findings’ tables for maternal and child outcomes. Sum-
maries of the intervention effect and measures of quality accord-
ing to the GRADE approach are presented in the ’Summary of
findings’ tables.

Measures of treatment effect

Dichotomous data

For dichotomous data, we have presented results as summary risk
ratio with 95% confidence intervals.

Continuous data

For continuous data, we have used the mean difference where out-
comes were measured in the same way between trials. In future up-
dates, we plan to use the standardised mean difference to combine
trials that measure the same outcome, but use different methods.

Unit of analysis issues

Cluster-randomised trials

We included cluster-randomised trials in the analyses along with
individually-randomised trials. We adjusted their sample sizes and
event rates using the methods described in the Cochrane Hand-
book for Systematic Reviews of Interventions (Higgins 2011), using
an estimate of the intracluster correlation co-efficient (ICC) of
0.12 derived from an included trial (Luoto 2011). We considered
it reasonable to combine the results from the cluster-randomised
trials and the individually-randomised trials as there was little het-
erogeneity between the trial designs and the interaction between
the effect of intervention and the choice of randomisation unit
was considered to be unlikely.

We acknowledged heterogeneity in the randomisation unit and
performed a subgroup analysis to investigate the effects of the

randomisation unit.

Cross-over trials

We considered cross-over designs inappropriate for this research
question.

Multi-arm trials

In future updates of this review, if we include multi-arm trials,
we plan to use methods as described in the Cochrane Handbook
Jfor Systematic Reviews of Interventions (Higgins 2011) to overcome
possible unit-of analysis errors, by combining groups to make a

single pair-wise comparison (where appropriate), or by splitting
the shared’ group into two (or more) groups with smaller sample
sizes, and including the two (or more) comparisons.

Dealing with missing data

For included trials, we noted levels of attrition. In future updates,
we plan to explore the impact of including trials with high levels of
missing data in the overall assessment of treatment effect by using
sensitivity analyses.

For all outcomes, we carried out analyses, as far as possible, on
an intention-to-treat basis, i.e. we attempted to include all partic-
ipants randomised to each group in the analyses, and all partici-
pants were analysed in the group to which they were allocated, re-
gardless of whether or not they received the allocated intervention.
The denominator for each outcome in each trial was the number
randomised minus any participants whose outcomes were known
to be missing.

Assessment of heterogeneity

We assessed statistical heterogeneity in each meta-analysis using
the T2, I2 and Chi? statistics. We regarded heterogeneity as sub-
stantial where the I2 was greater than 30% and either the T2 was
greater than zero, or there was a low P value (less than 0.10) in the
Chi? test for heterogeneity.

Assessment of reporting biases

Where there were 10 or more trials in a meta-analysis, we investi-
gated reporting biases (such as publication bias) using funnel plots.
We assessed funnel plot asymmetry visually. In future updates of
this review, if asymmetry is suggested by a visual assessment, we
plan to perform exploratory analyses to investigate it.

Data synthesis

We carried out statistical analysis using Review Manager software
(RevMan 2014). We used fixed-effect meta-analysis for combin-
ing data where it was reasonable to assume that trials were esti-
mating the same underlying treatment effect: i.e. where trials were
examining the same intervention, and the trials’ populations and
methods were judged sufficiently similar. Where there was clinical
heterogeneity sufficient to expect that the underlying treatment
effects differed between trials, or where substantial statistical het-
erogeneity was detected, we used random-effects meta-analysis to
produce an overall summary if an average treatment effect across
trials was considered clinically meaningful. The random-effects
summary was treated as the average of the range of possible treat-
ment effects and we have discussed the clinical implications of
treatment effects differing between trials. If the average treatment
effect was not clinically meaningful, we would not have combined
trials.
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‘Where we have used random-effects analyses, the results have been
presented as the average treatment effect with 95% confidence
intervals, and the estimates of Tau? and 12.

Subgroup analysis and investigation of heterogeneity

Had we identified substantial heterogeneity, we planned to in-
vestigate it using subgroup analyses and sensitivity analyses. We
planned to consider whether an overall summary was meaningful,
and if it was, use random-effects analysis to produce it.

Maternal characteristics, and characteristics of the diet and exercise
interventions assessed were considered likely to affect outcomes.
We planned to carry out the following subgroup analyses.

e Maternal age (35 years of age or more versus less than 35
years of age).

e Maternal BMI (at or before trial entry) (BMI of less than
18.5 kg/m? versus BMI of 18.5 to 24.9 kg/m? versus BMI of 25
t0 29.9 kg/m? versus BMI of 30 kg/m? to 39.9 kg/m? and versus
BMI of 40 kg/m? or more).

e Ethnicity (ethnic groups at high risk for GDM versus
ethnic groups for lower risk of GDM).

e Darity (parity of zero versus one to two and versus three or
more).

e Nature of the exercise intervention (e.g. frequent versus
infrequent advice/sessions; short versus long duration of advice/
sessions; high-intensity verus low-intensity of advice/sessions;
advice only versus interactive sessions).

e Nature of the dietary intervention (e.g. frequent versus
infrequent intervention; short versus long duration of
intervention; advice only versus more intensive support).

We were not able to perform subgroup analyses based on maternal
age, parity or nature of the exercise/dietary interventions due to
the paucity of information/data on these characteristics and the
inability to meaningfully group intervention characteristics.

Formation of subgroups for maternal BMI and ethnicity was re-
stricted by reporting in the included trials. Our analyses based on
maternal BMI thus included the following subgroups: BMI less
than 25 kg/m? versus BMI or 25 kg/m? or more versus BMI of 30
kg/m? or more versus any BMI; our analyses based on ethnicity
included the following subgroups: majority "low risk’ ethnicities
versus majority "high risk’ ethnicities versus mixed ethnicities ver-
sus unclear ethnicities.

We also performed a subgroup analysis on unit of randomisation
- cluster-randomised versus individually-randomised trials.

We used only primary outcomes in subgroup analyses.

We assessed subgroup differences by interaction tests available
within RevMan (RevMan 2014). We reported the results of sub-
group analyses quoting the Chi? statistic and P value, and the in-
teraction test I2 value.

Sensitivity analysis

We carried out sensitivity analyses to explore the effects of trial
quality assessed by sequence generation and allocation conceal-
ment, by omitting trials rated as "high risk of bias’ or "unclear risk
of bias’ for these components. We restricted this to the primary
outcomes.

RESULTS

Description of studies

Results of the search

In the previous version of the review we identified 79 records
relating to 41 studies. We included 13 trials, excluded 11, 16 were
ongoing, and one was awaiting further classification. See Figure 1.
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Figure |I. Study flow diagram for previous version of the review (Bain 2015)
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Updated searches of the Cochrane Pregnancy and Childbirth’s
Trials Register in February 2015 (28 records) and November 2016
(72 records) identified 100 new records; and additional searching
identified 23 records. Therefore we assessed 123 new records.
We included 10 new trials (Bruno 2016; Hawkins 2014;
Herring 2016; Hoirisch-Clapauch 2016; Hui 2014; Jing 2015;
Koivusalo 2016; Poston 2015; Sagedal 2017; Wang 2015), ex-
cluded nine studies (Barakat 2006; Bo 2014; Crowther 2012;
McGowan 2013; Parat 2015; Peacock 2014; Simmons 2015;

Sun 2016; Youngwanichsetha 2014), identified eight ongoing
studies (Chasan-Taber 2015; Clements 2016; Farajzadegan 2013;
Garmendia 2015; Kennelly 2016; Rauh 2014; Spieker 2015;
Vesco 2012), and eight await further classification (Asci 2016;
Kieffer 2014; Kim 2015; Marcinkevage 2013; Mujsindi 2014;
Santos-Rocha 2015; Skouteris 2016; Torres 2016). We also iden-
tified additional records relating to nine of the trials included in
the previous version of this review. See Figure 2.
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Figure 2. Update study flow diagram.
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Where required, we also re-classified some of the studies/records
which were listed as excluded, ongoing or awaiting classification
in the previous version of the review.

Opverall, therefore, we have included 23 trials (Asbee 2009;
Bruno 2016; Dodd 2014; El Beltagy 2013; Harrison 2013;
Hawkins 2014; Herring 2016; Hoirisch-Clapauch 2016; Hui
2012; Hui 2014; Jing 2015; Koivusalo 2016; Korpi-Hyovalti
2011; Luoto 2011; Petrella 2013; Phelan 2011; Polley 2002;
Poston 2013; Poston 2015; Rauh 2013; Sagedal 2017; Vinter
2011; Wang 2015), excluded 15 studies (Barakat 2006; Bo
2014; Clapp 1997; Crowther 2012; Luoto 2010; McGowan
2013; Nascimento 2012; NCT00924599; Parat 2015; Peacock
2014; Quinlivan 2011; Ruchat 2012; Simmons 2015; Sun
2016; Youngwanichsetha 2014), 14 are ongoing (Chasan-Taber
2015; Clements 2016; Farajzadegan 2013; Garmendia 2015;
Jelsma 2013; Kennelly 2016; Nagle 2013; NCT01643356;
NCT01693510; NCT01719406; NCT01782105; Rauh 2014;
Spieker 2015; Vesco 2012), and 10 await further classifica-
tion, pending the availability of data on GDM (Althuizen
2013; Asci 2016; Kieffer 2014; Kim 2015; Marcinkevage 2013;
Mujsindi 2014; Santos-Rocha 2015; Skouteris 2016; Torres 20165
Wilkinson 2012).

Included studies

Following application of eligibility criteria 23 randomised con-
trolled trials were included in this review (Asbee 2009; Bruno
2016; Dodd 2014; El Beltagy 2013; Harrison 2013; Hawkins
2014; Herring 2016; Hoirisch-Clapauch 2016; Hui 2012; Hui
2014; Jing 2015; Koivusalo 2016; Korpi-Hyovalti 2011; Luoto
2011; Petrella 2013; Phelan 2011; Polley 2002; Poston 2013;
Poston 2015; Rauh 2013; Sagedal 2017; Vinter 2011; Wang
2015). Two trials (Luoto 2011; Rauh 2013) were cluster-ran-
domised and the other 21 were individually-randomised.

A total of 8918 women and 8709 infants were involved in the in-
cluded trials. Dodd 2014 was the largest trial, randomising 2212
women, followed by Poston 2015, randomising 1280 women.
Korpi-Hyovalti 2011, Petrella 2013, Herring 2016 and Hawkins
2014 were the smallest trials randomising 60, 63, 66 and 68
women, respectively. For the majority of included trials, fewer
women were included in the analyses than were randomised, with
a maximum of 6633 women and 5763 infants included in review
meta-analyses.

Settings

The majority of the trials were conducted in upper-middle and
high-income countries. Five trials were conducted in the USA
(Asbee 2009; Hawkins 2014; Herring 2016; Phelan 2011; Polley
2002); three in Finland (Koivusalo 2016; Korpi-Hyovalti 2011;
Luoto 2011); two in Australia (Dodd 2014; Harrison 2013);

two in the UK (Poston 2013; Poston 2015); two in Canada
(Hui 2012; Hui 2014); two in Italy (Bruno 2016; Petrella 2013);
two in China (Jing 2015; Wang 2015); and one each in Brazil
(Hoirisch-Clapauch 2016); Denmark (Vinter 2011); Egypt (El
Beltagy 2013); Germany (Rauh 2013); and Norway (Sagedal
2017).

Participants

All participants were pregnant women. Where reported, the mean
(standard deviation (SD)) ages of women ranged from 25.5 (4.8)
years in Polley 2002 to 32.3 (4.9) (diet and exercise intervention)
and 32.6 (4.5) (standard care) years in Koivusalo 2016. In eight of
the trials (Bruno 2016; Harrison 2013; Koivusalo 2016; Petrella
2013; Poston 2013; Poston 2015; Rauh 2013; Wang 2015), the
mean ages of women in both the diet and exercise intervention and
standard care groups were at least 30 years. Maternal age across
the trials is further summarised in Table 1.

In regards to body mass index (BMI), 13 of the trials (Asbee
2009; Hoirisch-Clapauch 2016; Hui 2012; Hui 2014; Jing 2015;
Koivusalo 2016; Korpi-Hyovalti 2011; Luoto 2011; Phelan 2011;
Polley 2002; Rauh 2013; Sagedal 2017; Wang 2015) generally in-
cluded all women regardless of their BMI, though some had re-
strictions: four had a specific lower acceptable BMI (ranging from
18 kg/m? to 19.8 kg/m?) (Phelan 2011; Polley 2002; Rauh 2013;
Sagedal 2017); and three had a specific upper acceptable BMI
(of 25 kg/m?) (Wang 2015), (or 40 kg/m?) (Asbee 2009; Phelan
2011). The remaining 10 trials only included women who were
overweight or obese (six trials: Bruno 2016; Dodd 2014; Harrison
2013; Hawkins 2014; Herring 2016; Petrella 2013); or obese (four
trials: El Beltagy 2013; Poston 2013; Poston 2015; Vinter 2011).
The BMI eligibility criteria are reflected in the mean (SD) or me-
dian (interquartile range (IQR)) BMI of women pre-pregnancy
or at baseline, which was reported in all except for two trials (El
Beltagy 2013; Hoirisch-Clapauch 2016), and is summarised in
Table 2.

Considering ethnicity, three trials included women predominately
of ethnicities regarded to be at high risk for GDM (Asbee 2009:
more than 75% of women were Hispanic or African Ameri-
can; Hawkins 2014: all women were Hispanic; Herring 2016: all
women were African American), while five trials included women
predominately of ethnicities at lower risk of GDM (Bruno 2016:
more than 80% of women were Caucasian; Dodd 2014: more than
90% of women were Caucasian; Petrella 2013: more than 75%
were Caucasian; Phelan 2011: more than 68% of women were
non-Hispanic white; Vinter 2011: all women were Caucasian). In
seven trials ethnicity was considered “mixed’ or there was insuf-
ficient information to confidently determine ethnicity (Harrison
2013 reported only on country of birth (Australia, Southeast Asia,
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Southern/Central Asia, other); Hui 2012 and Hui 2014 reported
only that approximately 20% of women were First Nations (Cana-
dian Aboriginal people with First Nations status); Polley 2002,
Poston 2013 and Poston 2015 only reported on the proportion
of women who were "Black’ or "White’ (or ’Asian’, or *Other’);
and Rauh 2013 only reported that over 80% of women were
born in Germany). In eight trials, no baseline information re-
lated to the ethnicity/race/country of birth of women was reported
(El Beltagy 2013; Hoirisch-Clapauch 2016; Jing 2015; Koivusalo
2016; Korpi-Hyovalti 2011; Luoto 2011; Sagedal 2017; Wang
2015). Information related to ethnicity is further summarised in
Table 3.

Only one trial (Sagedal 2017) reported eligibility criteria relat-
ing to parity - including only nulliparous women. Both nulli-
parous and multiparous women were included in the remain-
ing trials (Asbee 2009; Bruno 2016; Dodd 2014; Harrison 2013;
Hawkins 2014; Herring 2016; Koivusalo 2016; Korpi-Hyovalti
2011; Luoto 2011; Petrella 2013; Phelan 2011; Polley 2002;
Poston 2013; Poston 2015; Rauh 2013; Vinter 2011), though six
trials did not report clearly report baseline information related to
parity (El Beltagy 2013; Hoirisch-Clapauch 2016; Hui 2012; Hui
2014; Jing 2015; Wang 2015). Detailed information relating to
parity is reported in Table 4.

Interventions

Each of the 23 included trials assessed an intervention that in-
cluded both diet and exercise components compared with stan-
dard/routine antenatal care and reported on GDM. However, the
primary focus of many of the included trials was on limiting ges-
tational weight gain. The interventions assessed varied greatly, as
can be seen below.

o Asbee 2009: an intensive-lifestyle intervention consisting of
an initial standardised counselling session delivered one-on-one
in person by a dietitian in which women were provided with
dietary advice, instructed to engage in moderate-intensity
exercise at least three times a week and educated about the
Institute of Medicine (IOM) guidelines for gestational weight
gain, supported by personalised monitoring and feedback at
follow-up at routine visits.

e Bruno 2016: diet and exercise counselling provided in one
one-on-one session by a dietitian at baseline (a hypocaloric, low-
glycaemic, low-saturated fat diet and 30 minutes of moderate-
intensity exercise at least three times a week were recommended)
with monitoring of progress on lifestyle changes and further
individually-tailored lifestyle advice by the dietitian and
gynaecologist at routine antenatal appointments (16th, 20th,
25th and 36th weeks of pregnancy).

e Dodd 2014: a comprehensive individually-tailored lifestyle
intervention that included a combination of diet and exercise
advice and behavioural change strategies, delivered by a research
dietitian and trained research assistants in three one-on-one face-

to-face sessions (at entry, 28 and 36 weeks), and three phone
sessions (at 22, 24 and 32 weceks).

e El Beltagy 2013: a 12-week mild exercise and diet control
program (no further details provided in the conference abstract
of this trial).

e Harrison 2013: a personalised intervention delivered by a
health coach (exercise physiologist) in four one-on-one sessions
scheduled at the same time as routine visits (in which women
were provided with individually-tailored advice about diet and
encouraged to increase exercise frequency) plus strategies to
support behaviour change including self-monitoring
(pedometers provided).

e Hawkins 2014: an intensive, personalised intervention
tailored for Hispanic women consisting of six one-on-one face-
to-face counselling sessions (individually-tailored advice about
diet provided and women advised to undertake at least 30
minutes of moderate-intensity activity most days of the week to
achieve the American College of Obstetricians and Gynecologists
guidelines for gestational weight gain) and strategies to support
adherence and behaviour change (including five telephone
“booster” counselling sessions, pedometers and a exercise log
books).

e Herring 2016: a technology-based intervention delivered
via Facebook, telephone and text messaging and one one-to-one
consultation (at baseline) tailored for African American women
living in low-income settings consisting of diet and exercise
advice (including the recommendation that women increase
activity to walking 5000 steps daily), distribution of digital scales
for weighing food at home, strategies to support adherence
(pedometers and a DVD walking video), and ongoing support
via telephone and other technology platforms.

e Hoirisch-Clapauch 2016: diet and exercise advice (women
were instructed to walk briskly for at least 40 minutes seven days
a week, to avoid high-carbohydrate index meals, e.g. such as
snacks, candies, fibre-free juices or sugar-sweetened beverages,
and to eat two daily servings of meat, poultry, fish or other
protein-rich food, starting when they decided to get pregnant
and continuing until birth).

e Hui 2012 and Hui 2014: an intensive lifestyle intervention
consisting of mild to moderate exercise three to five times a week
(group sessions in community centres or if not feasible, at home
supported by a DVD) plus one-on-one diet counselling sessions
(two, with a registered dietitian, providing individually-tailored
diet advice) and self-monitoring of gestational weight gain goals.

e Jing 2015: a moderate-intensity intervention consisting of
two one-on-one in person counselling sessions (with a trained
graduate student) on a healthy diet and exercise regimen to
follow during pregnancy, education about the benefits of a
healthy lifestyle and harms of GDM (materials written by trial
staff provided) as well as ongoing communication and support
for behaviour change (provided through telephone or Tencent
instant messenger).
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e Koivusalo 2016: an intensive lifestyle-counselling
intervention delivered via an initial two-hour group counselling
session (at enrolment) followed by three one-to-one in person
counselling sessions delivered by trained trial nurses and
dietitians supplemented by various strategies to support
adherence to the diet and exercise recommendations and weight
gain goals including self-monitoring of behaviour (including via
food diaries, activity log books and pedometers) and provision of
free access to swimming pools and exercise classes of local
municipalities.

e Korpi-Hyovalti 2011: an intensive lifestyle-counselling
intervention that included six one-to-one sessions with a nurse in
which women were provided with personalised diet advice to
follow during their pregnancy, as well as six sessions with a
physiotherapist (in which women were encouraged to exercise 30
minutes daily if they had previously exercised less than two and a
half hours per week, and 45 minutes if they had already engaged
in two and a half hours per week).

e Luoto 2011: an intensive lifestyle counselling delivered by
nurses in five face-to-face, one-on-one counselling sessions (in
session one gestational goals were set, women were provided with
a notebook for monitoring and exercise recommendations were
introduced, including participation in a monthly group exercise
class, in the second session the healthy diet was introduced,
sessions three reinforced the messages and focused on
monitoring).

e Detrella 2013: a Therapeutic Lifestyle Changes (TLC)
program including a diet of 1700 kcal/day for overweight women
and 1800 kcal/day for obese women and mild exercise (30 min/
day, three times/week), introduced at randomisation by both a
gynaecologist and a dietitian, and further detailed at a subsequent
one-hour appointment, with pedometers to support adherence.

e Phelan 2011: an intensive individually-tailored intervention
consisting of one face-to-face visit during the first trimester
delivered by a dietitian (focused on appropriate gestational
weight gain, what constitutes a healthy diet during pregnancy.
the benefits of walking 30 minutes walking most days of the
week during pregnancy and the importance of daily self-
monitoring of eating, exercise, and weight gain) followed by
three phone calls from the dietitian to support adherence and
provide further tailored advice (women who were over or under
weight gain guidelines during any one month interval received
additional phone calls that provided structured meal plans, and
specific goals).

e DPolley 2002: a lifestyle intervention consisting of education
about appropriate gestational weight gain (as per the IOM
guidelines), personalised advice about diet and exercise, as well as
weight monitoring, delivered at regularly schedule clinic visits by
masters and doctoral level staff with training in nutrition or
clinical psychology and bi-weekly provision of written education
materials/reminders.

e Poston 2013 and Poston 2015: a comprehensive intensive

lifestyle change intervention that delivered via a one-to-one
appointment with a“Health Trainer” (no specific health
professional qualification, but experience in behaviour
modification and conducting group sessions) and weekly group
sessions for eight consecutive weeks from 19 weeks gestation (for
women unable to attend, the session content was delivered by
phone or email) which included diet advice (focus on
substituting high- with low-GI foods), exercise advice (women
encouraged to undertake frequent walking at moderate intensity)
as well as goal setting for diet and exercise and strategies to
support achieving them (e.g. self-monitoring through use of a
pedometer and log-book and provision of a DVD of a
specifically devised pregnancy exercise regimen).

e Rauh 2013: the Feasibility of a Lifestyle Intervention in
Pregnancy to Optimise maternal weight development (FeLIPO)
intervention consisting of two one-to-one lifestyle-counselling
sessions with trained researchers (in which women were educated
about healthy gestational weight gain as per IOM guidelines,
given diet and exercise advice to follow to achieve weight gain
goals, including the recommendation of engaging in at least 30
minutes moderate-intensity exercise most days of the week, and
were provided with a list of suitable local prenatal exercise
programs to attend) plus strategies to support behaviour change
(including self-monitoring through use of charts).

e Sagedal 2017: the Norwegian Fit for Delivery (NFFD)
intervention consisting of an intensive exercise program that
included participation in group-based exercise classes (moderate-
intensity exercise) twice a week and additional moderate-
intensity exercise three days of the week, diet advice (delivered
via telephone by experienced clinical dietitians or graduate
students), education focused on the IOM guidelines for
gestational weight gain and strategies to support adherence to the
lifestyle recommendations (including written materials
reinforcing the recommendations, an invitation to one cooking
class and one evening meeting).

e Vinter 2011: intensive individually-tailored intervention
(women in the intervention group received a free six-month gym
membership and pedometer, were encouraged to attend exercise
classes with a physiotherapist weekly and four to six group
coaching sessions, plus individually-tailored diet counselling
with trained dietitians on four occasions, at 15, 20, 28, and 35
weeks gestation).

e Wang 2015: a standardised group-based lifestyle
intervention that included three education sessions of 40 to 60
minutes on ‘@ balanced diet” during pregnancy, the benefits of
proper exercise (women were encouraged to walk at least 30
minutes walking after a meal at least once a day) and appropriate
gestational weight gain (defined according to the IOM

recommendations).

For additional details on the diet and exercise interventions (and
controls) and how they varied across the trials see Characteristics
of included studies.
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Outcomes

For the primary outcomes for the mother, data in a format suitable
for meta-analysis were reported for GDM by 19 trials (Bruno
2016; Dodd 2014; Harrison 2013; Herring 2016; Hui 2012; Hui
2014; Jing 2015; Koivusalo 2016; Korpi-Hyovalti 2011; Luoto
2011; Petrella 2013; Phelan 20115 Polley 2002; Poston 2013;
Poston 2015; Rauh 2013; Sagedal 2017; Vinter 2011; Wang
2015), pre-eclampsia by eight trials (Dodd 2014; Koivusalo 2016;
Luoto 2011; Phelan 2011; Polley 2002; Poston 2015; Sagedal
2017; Vinter 2011), hypertension by six trials (Bruno 2016; Dodd
2014; Koivusalo 2016; Petrella 2013; Phelan 2011; Polley 2002),
and caesarean section by 14 trials (Asbee 2009; Bruno 2016;
Dodd 2014; Herring 2016; Hui 2012; Hui 2014; Koivusalo 2016;
Petrella2013; Phelan 2011; Polley 2002; Poston 2015; Rauh 2013;
Sagedal 2017; Vinter 2011). For the primary outcomes for the
child, data were reported in a format suitable for meta-analysis by
two trials for perinatal mortality (Dodd 2014; Poston 2015) and
11 trials for large-for-gestational age (Bruno 2016; Dodd 2014;
Herring 2016; Hui 2012; Hui 2014; Luoto 2011; Poston 2013;
Poston 2015; Rauh 2013; Sagedal 2017; Vinter 2011); no trial
reported on mortality or morbidity composite (e.g. death, shoulder
dystocia, bone fracture or nerve palsy).

Some data were reported for all secondary outcomes for the mother
in the perinatal period, with between one and 17 included trials
reporting data suitable for meta-analyses or other data tables for
these outcomes. However in regards to long-term outcomes for
the mother, data were only available for postnatal weight reten-
tion or return to pre-pregnancy weight, BMI and cardiovascular
health (blood pressure); no data were reported by the included
trials for postnatal depression; GDM in a subsequent pregnancy;
type 1 diabetes mellitus; type 2 diabetes mellitus or impaired glu-
cose tolerance. Similarly, some data were reported for all secondary
outcomes for the child in the fetal/neonatal period, with one, up
to 13 included trials reporting data suitable for meta-analyses for
these outcomes. However in regards to childhood/adulthood out-
comes, data were only available for weight, height, head circum-
ference, adiposity and cardiovascular health; no data were reported
by the included trials for employment, education and social status/
achievement; type 1 diabetes mellitus; type 2 diabetes mellitus;
impaired glucose tolerance; or neurosensory disability. Secondary
outcomes related to health services were generally reported by only
one to four included trials for included in meta-analyses; no trial
reported data for the outcome number of hospital or health pro-
fessional visits.

Funding

Funding sources were reported by 18 included trials (Asbee 2009;
Bruno 2016; Dodd 2014; Harrison 2013; Hawkins 2014; Herring
2016; Hui 2012; Hui 2014; Koivusalo 2016; Korpi-Hyovalti
2011; Luoto 2011; Phelan 2011; Polley 2002; Poston 2013;
Poston 2015; Rauh 2013; Sagedal 2017; Vinter 2011); funding
bodies listed by the trials were all non-commercial organisations
(e.g. government funding bodies, health services, and other not-
for-profit foundations). Five trials did not describe sources of fund-
ing (if any) (El Beltagy 2013; Hoirisch-Clapauch 2016; Jing 2015;
Petrella 2013; Wang 2015).

Declarations of interest

Sixteen of the trials (Asbee 2009; Bruno 2016; Dodd 2014;
Harrison 2013; Hawkins 2014; Hui 2012; Hui 2014; Jing 2015;
Koivusalo 2016; Korpi-Hyovalti 2011; Luoto 2011; Petrella 2013;
Phelan2011; Poston 2013; Rauh 2013; Vinter 2011) reported that
there were no conflicts of interests for any of the authors. Four tri-
als (El Beltagy 2013; Hoirisch-Clapauch 2016; Polley 2002; Wang
2015) did not report any information regarding declarations of
interest. The remaining three trials (Herring 2016; Poston 2015;
Sagedal 2017) reported information related to potential conflicts
of interest for the trial authors, primarily related to income received
from pharmaceutical companies/other commercial organisations.
For further detail of these reported declarations, see Characteristics
of included studies.

Excluded studies

We excluded 15 studies (Barakat 2006; Bo 2014; Clapp 1997;
Crowther 2012; Luoto 2010; McGowan 2013; Nascimento 2012;
NCT00924599; Parat 2015; Peacock 2014; Quinlivan 2011;
Ruchat 2012; Simmons 2015; Sun 2016; Youngwanichsetha
2014). Seven trials assessed the effects of diet (Clapp 1997;
McGowan 2013; Parat 2015; Quinlivan 2011) or exercise (Barakat
2006; Nascimento 2012; Ruchat 2012) interventions (not com-
bined diet and exercise interventions), and one compared a diet
and exercise intervention with a diet alone intervention and an ex-
ercise alone intervention (Simmons 2015). In five trials, the partic-
ipants were women preconception (NCT00924599), or women
with GDM (Bo 2014; Peacock 2014; Youngwanichsetha 2014)
or borderline GDM (Crowther 2012). One trial was non-ran-
domised (Luoto 2011) and one was quasi-randomised (Sun 2016).

Risk of bias in included studies

For a summary of the risk of bias across the included trials, see
Figure 3 and Figure 4. Primarily due to lack of reporting, the
overall risk of bias was judged to be unclear.
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Figure 3. ’Risk of bias’ graph: review authors’ judgements about each risk of bias item presented as
percentages across all included trials.
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Figure 4. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included
trial.
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Allocation

Methods to generate the random sequence were judged to be
adequate in 17 of the 23 included trials (Asbee 2009; Bruno
2016; Dodd 2014; Harrison 2013; Herring 2016; Hui 2012;
Hui 2014; Jing 2015; Korpi-Hyovalti 2011; Luoto 2011; Petrella
2013; Phelan 2011; Poston 2013; Poston 2015; Rauh 2013;
Sagedal 2017; Vinter 2011), all using computer-generated ran-
dom number lists/tables. In the remaining six trials (El Beltagy
2013; Hawkins 2014; Hoirisch-Clapauch 2016; Koivusalo 2016;
Polley 2002; Wang 2015), the risk of selection bias associated with
sequence generation was judged to be unclear, with insufficient
information provided.

Thirteen trials (Asbee 2009; Bruno 2016; Dodd 2014; Harrison
2013; Herring 2016; Hui 2012; Hui 2014; Koivusalo 2016;
Petrella 2013; Phelan 2011; Poston 2013; Poston 2015; Vinter
2011) were judged to have used adequate methods for allo-
cation concealment. Of these, 10 (Asbee 2009; Bruno 2016;
Harrison 2013; Herring 2016; Hui 2012; Hui 2014; Koivusalo
2016; Petrella 2013; Phelan 2011; Vinter 2011;) reported us-
ing sealed envelopes (with varying detail provided regarding these
envelopes being consecutively numbered, opaque etc.) and three
(Dodd 2014; Poston 2013; Poston 2015) used centralised phone
or online randomisation services. For the remaining 10 trials
(El Beltagy 2013; Hawkins 2014; Hoirisch-Clapauch 2016; Jing
2015; Korpi-Hyovalti 2011; Luoto 201 1; Polley 2002; Rauh 2013;
Sagedal 2017; Wang 2015), the risk of selection bias was judged
to be unclear, with no methods detailed, or the reported methods
lacking sufficient detail.

Blinding

In all 23 trials Asbee 2009; Bruno 2016; Dodd 2014; El Beltagy
2013; Harrison 2013; Hawkins 2014; Herring 2016; Hoirisch-
Clapauch 2016; Hui 2012; Hui 2014; Jing 2015; Koivusalo 2016;
Korpi-Hyovalti 2011; Luoto 2011; Petrella 2013; Phelan 2011;
Polley 2002; Poston 2013; Poston 2015; Rauh 2013; Sagedal
2017; Vinter 2011; Wang 2015), the risk of performance bias,
due to inadequate blinding of women and/or trial personnel, was
judged to be high. While for some trials, lack of blinding was
specifically stated, for others, no information was provided. While
some of the trials suggested that women and/or trial personnel were
blinded, in view of the interventions assessed, it was considered
unlikely that this would have been successfully achieved.
Considering blinding of outcome assessors, only eight trials
(Bruno 2016; Dodd 2014; Harrison 2013; Hawkins 2014; Hui
2014; Koivusalo 2016; Phelan 2011; Sagedal 2017) clearly indi-
cated that blinded trial personnel were involved in outcome as-
sessment or data collection, and were judged to be at low risk
of detection bias. For the remaining 15 trials, the risk of detec-

tion bias was judged to be unclear (Asbee 2009; El Beltagy 2013;
Herring 2016; Hoirisch-Clapauch 2016; Hui 2012; Jing 2015;
Korpi-Hyovalti 2011; Luoto 2011; Petrella 2013; Polley 2002;
Poston 2013; Poston 2015; Rauh 2013; Vinter 2011; Wang 2015),
with many of the trials not clearly detailing whether it was possible
to blind outcome assessors.

Incomplete outcome data

Twelve trials (Dodd 2014; Harrison 2013; Hawkins 2014; Hui
2014; Koivusalo 2016; Petrella 2013; Phelan 2011; Polley 2002;
Poston 2013; Rauh 2013; Sagedal 2017; Wang 2015) were judged
to be at a low risk of attrition bias, with minimal losses to follow-
up, and similar numbers/reasons for losses between groups. For
four trials (Asbee 2009; Bruno 2016; Hoirisch-Clapauch 2016;
Luoto 2011), the risk of bias due to incomplete outcome data
was judged to be high. In Asbee 2009, of the 144 women ran-
domised, 100 (69%) were included in the analyses; further, the
number of women excluded from each group was not reported;
in Bruno 2016, of the 191 women randomised, 131 (69%) were
included in the analyses; women lost to follow-up differed from
those included in the analyses on a number of characteristics; in
Hoirisch-Clapauch 2016, of the 480 women randomised, 319
(66%) completed the trial; and in Luoto 2011, of the 634 women
who agreed to participate, 399 (63%) were followed up (and,
for a number of outcomes number missing” is reported in the
manuscript tables, however it was not clear from which groups the
data were missing).

The remaining seven trials (El Beltagy 2013; Herring 2016; Hui
2012;Jing 2015; Korpi-Hyovalti 2011; Poston 2015; Vinter 2011)
were judged to be at an unclear risk of attrition bias. In two of the
trials (Herring 2016; Korpi-Hyovalti 2011), losses/exclusions of
approximately 10% were considered relatively high in small sam-
ples (66 and 60, respectively); in one trial (Vinter 2011), of 360
women randomised, a maximum of 304 (84%) were included in
the analyses; in three trials (Hui 2012; Jing 2015; Poston 2015)
there was some concern regarding differential losses/exclusions be-
tween groups; the final trial (El Beltagy 2013), was reported in ab-
stract form only, with insufficient information to determine losses/
exclusions.

Judgements regarding risk of attrition bias were primarily made
considering the main trial period and the assessment of perinatal
and fetal/neonatal clinical outcomes (not longer-term maternal or

child follow-up, where reported).

Selective reporting

Only three trials (Dodd 2014; Poston 2015; Sagedal 2017) were
judged to be at low risk of reporting bias, providing data for
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pre-specified and/or expected outcomes (including from the pub-
lished protocols). Fifteen trials were judged to be at an unclear
risk of reporting bias (El Beltagy 2013; Harrison 2013; Herring
2016; Hoirisch-Clapauch 2016; Hui 2012; Hui 2014; Jing 2015;
Koivusalo 2016; Luoto 2011; Phelan 2011; Polley 2002; Poston
2013; Rauh 2013; Vinter 2011; Wang 2015). For the majority of
these trials, there was insufficient information to confidently assess
selective reporting (i.e. no access to a published trial protocol).
The remaining five trials (Asbee 2009; Bruno 2016; Hawkins
2014; Korpi-Hyovalti 2011; Petrella 2013) were judged to be at
a high risk of reporting bias. Outcomes in Asbee 2009 were not
clearly pre-specified in the methods; while the results section de-
tailed a number of outcomes, no outcome data were reported: o
statistically significant differences were noted between the groups”. In
Bruno 2016, for a number of outcomes, it was only reported that
there “were very few and did not differ between groups”. Hawkins
2014 reported very limited clinical data and reported GDM in-
completely in the text, providing only the number of cases across
both groups. Korpi-Hyovalti 2011 reported P values for baseline
characteristics, and a number of outcomes only as “NS”, and for
some outcomes, made statements made such as “There was no sta-
tistically significant difference between the randomised groups in terms
of pre-eclampsia, induction of labor, lacerations, Cesarean deliveries
(data not shown)”. Petrella 2013 reported a number of outcomes
incompletely in the text as “similar” or described “no statistically
significant differences” between groups.

Other potential sources of bias

Sixteen trials (Asbee 2009; Bruno 2016; Dodd 2014; Harrison
2013; Hawkins 2014; Herring 2016; Hui 2012; Hui 2014; Jing
2015; Koivusalo 2016; Petrella 2013; Phelan 2011; Polley 2002;
Poston 2013; Poston 2015; Sagedal 2017) were judged to be at
a low risk of potential sources of other bias. In one trial (Rauh
2013), significant baseline imbalance between groups existed in
maternal pre-pregnancy weight, pre-pregnancy BMI and mater-
nal median weight at the first antenatal appointment. In the same
trial (Rauh 2013), the authors also reported that it was easier to
recruit women for the diet and exercise intervention group than
for the standard care group (and accordingly, the group numbers
are imbalanced in a 2:1 ratio); thus, this trial (Rauh 2013) was
judged to be at high risk of other bias. For the remaining six trials

(El Beltagy 2013; Hoirisch-Clapauch 2016; Korpi-Hyovalti 2011;
Luoto 2011; Vinter 2011; Wang 2015), the risk of other bias
was judged to be unclear, due to, for example, possible baseline
imbalances between groups (Korpi-Hyovalti 2011; Luoto 2011;
Vinter 2011), or insufficient methodological information avail-
able to confidently assess other sources of bias (El Beltagy 2013;
Hoirisch-Clapauch 2016; Wang 2015).

Effects of interventions

See: Summary of findings for the main comparison Combined
diet and exercise interventions versus standard care (mother);
Summary of findings 2 Combined dietand exercise interventions
versus standard care (child)

Combined diet and exercise interventions versus
standard care

Primary outcomes

Mother

GDM

There was a possible reduced risk of gestational diabetes mellitus
(GDM) in the diet and exercise intervention group compared with
the standard care group (average risk ratio (RR) 0.85, 95% confi-
dence interval (CI) 0.71 to 1.01; 6633 participants; 19 trials; Tau?
= 0.05; I2 = 42%; P = 0.07; moderate-quality evidence) (Analysis
1.1). The screening/diagnostic tests and criteria used across the 19
trials are reported in Table 5. Three of the trials (Harrison 2013;
Luoto 2011; Vinter 2011) reported data for GDM according to
additional diagnostic criteria (see Table 5). While we have included
the data from the main/pre-specified criteria reported by the trials
in the meta-analysis, when we substituted results for the additional
criteria provided into the meta-analysis for this outcome, the over-
all result remained largely unchanged. No obvious asymmetry was
observed on visual assessment of a funnel plot for this outcome

(Figure 5).
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Figure 5. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: I.I
Gestational diabetes.
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Four trials presented data for GDM that could not be included in
the above meta-analysis: Asbee 2009 reported “No statistically sig-
nificant differences were noted between the groups in... gestational di-
abetes mellitus”; El Beltagy 2013 reported “vbese women enrolled in
mild physical activity program and diet plan (48 women) had a lower
incidence to develop GDM than those participated in neither interven-
tion (48 women) (OR 0.91, 95% CI 0.06-1.02)”; Hawkins 2014
reported “When we repeated the above analyses excluding women with
gestational diabetes (n = 7), the findings were virtually unchanged;”
Hoirisch-Clapauch 2016 reported “Protocol W + D... helped pre-
vent gestational diabetes (OR, 0.1; 95% CI, 0.02-0.57);” and “Wer
D... reduced the risk of gestational diabetes (2% vs. 11%)”.

Hypertensive disorders of pregnancy

There was no evidence of a difference in the risk of pre-eclamp-
sia between the diet and exercise and standard care groups (RR
0.98, 95% CI 0.79 to 1.22; 5366 participants; 8 trials; low-qual-
ity evidence); nor in the risk of severe pre-eclampsia, eclampsia or
HELLP (Haemolysis, Elevated Liver enzymes and Low Platelet
count) syndrome (RR 0.72, 95% CI 0.35 to 1.46; 2088 partic-
ipants; 2 trials) (Analysis 1.2); pregnancy-induced hypertension
and/or hypertension (average RR 0.78, 95% CI 0.47 to 1.27;

3073 participants; 6 trials; Tau? = 0.19; 12 = 62%; very low-qual-
ity evidence); pregnancy-induced hypertension (average RR 0.46,
95% CI 0.16 to 1.29; 810 participants; 4 trials; Tau? = 0.72; 12
= 69%) or hypertension (RR 1.07, 95% CI 0.84 to 1.38; 2532
participants; 3 trials) (Analysis 1.3).

Three trials presented data for pre-eclampsia that could not be in-
cluded in the above meta-analysis: Asbee 2009 reported that “No
statistically significant differences were noted between the groups in...
preeclampsia’; Korpi-Hyovalti 2011 reported “There was no statis-
tically significant difference between the randomised groups in terms
of pre-eclampsia;”and Hoirisch-Clapauch 2016 reported “WeD...
reduced the risk of-.. preeclampsia (5% vs. 13%)”.

Caesarean section

There was a possible reduction in the risk of caesarean birth be-
tween the diet and exercise and standard care groups (RR 0.95,
95% CI 0.88 to 1.02; 6089 participants; 14 trials; moderate-qual-
ity evidence) (Analysis 1.4). No obvious asymmetry was observed
on visual assessment of a funnel plot for this outcome (Figure 6).
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Figure 6. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.4
Caesarean section.
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Korpi-Hyovalti 2011 reported “There was no statistically significant
difference between the randomised groups in terms of-.. Cesarean de-
liveries (data not shown)”.

Child

Perinatal mortality

Only Dodd 2014 and Poston 2015 reported on perinatal mortal-
ity, and there was no evidence of a difference in the risk observed
between the diet and exercise and standard care groups (RR 0.82,
95% CI 0.42 to 1.63; 3757 participants; 2 trials; low-quality evi-
dence) (Analysis 1.5).

Hoirisch-Clapauch 2016 reported “Protocol W + D... increased
the rate of take-home (OR, 6.9; 95% CI, 3.93-12.3)... babies;” and
“WerD increased the rate of take-home (88% vs. 52%)... babies’.

Large-for-gestational age

There was no evidence of a difference in the risk of large-for-
gestational age between the diet and exercise and standard care
groups (RR 0.93, 95% CI 0.81 to 1.07; 5353 participants; 11
trials; low-quality evidence) (Analysis 1.6). No obvious asymmetry
was observed on visual assessment of a funnel plot for this outcome

(Figure 7).
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Figure 7. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.6 Large-
for-gestational age.
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Two trials presented data for large-for-gestational age that could
not be included in the above meta-analysis: Hoirisch-Clapauch
2016 reported “Protocol W + D... increased the rate of-.. appropri-
ate-for gestational-age babies (OR, 7.5, 95% CI, 3.56-15.8);” and
“WerD increased the rate of... appropriate-for-gestational-age babies
(respectively 90% vs. 63% and 92% vs. 61% of all live-born ba-
bies)”; and Petrella 2013 reported “Large for gestational age babies
were similar among groups”.

Mortality or morbidity composite

A mortality or morbidity composite was not reported by any of
the included trials.

Secondary outcomes

Mother

Perinatal outcomes

Operative vaginal birth

There was no evidence of a difference in the risk of operative vagi-
nal birth between the diet and exercise intervention and standard
care groups (RR 1.07, 95% CI 0.86 to 1.34; 2164 participants; 3
trials) (Analysis 1.7).

Asbee 2009 reported “No statistically significant differences were
noted between the groups.... [in] rate of ... operative vaginal delivery’.

Induction of labour

There was no evidence of a difference in the risk of induction of
labour between the diet and exercise intervention and standard care

groups (average RR 0.92, 95% CI 0.79 to 1.06; 3907 participants;

5 trials; Tau2 = 0.01; 12 = 39%) (Analysis 1.8).

Korpi-Hyovalti 2011 reported “There was no statistically significant
difference between the randomised groups in terms of... induction of
labor’.

Perineal trauma

Only Dodd 2014 and Sagedal 2017 reported on perineal trauma,
and there was no evidence of a difference in the risk between the
diet and exercise intervention and standard care groups (RR 1.27,
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95% CI 0.78 to 2.05; 2733 participants; 2 trials; moderate-quality
evidence) (Analysis 1.9).

Three trials presented data for perineal trauma that could be in-
cluded in the above meta-analysis: Asbee 2009 reported “No statisti-
cally significant differences were noted between the groups in...vaginal
lacerations;” Korpi-Hyovalti 2011 reported “There was no statisti-
cally significant difference between the randomised groups in terms
of... lacerations;” and Petrella 2013 reported “No statistically signif-
icant differences were found in maternal morbidity (...perineal tears)
at delivery”.

Placental abruption

Only Poston 2015 reported on placental abruption and observed
no evidence of a difference in the risk between the diet and exercise
intervention and standard care groups (RR 2.96, 95% CI 0.12 to
72.50; 1555 participants; 1 trial) (Analysis 1.10).

Postpartum haemorrhage

There was no evidence of a difference in the risk of postpartum
haemorrhage between the diet and exercise intervention and stan-
dard care groups (RR 1.03, 95% CI 0.89 to 1.18; 4235 partici-
pants; 3 trials) (Analysis 1.11).

Petrella 2013 reported “No statistically significant differences were

Jfound in maternal morbidity (post-partum hemorrhage ...) at deliv-

»

ery’.

Postpartum infection

Dodd 2014 and Poston 2015 were the only trials to report data
on outcomes relating to postpartum infection, and observed no
evidence of a difference in the risk between the diet and exercise
intervention and standard care groups for endometritis (RR 1.19,
95% CI 0.52 to 2.74; 2142 participants; 1 trial), wound infec-
tion (RR 1.06, 95% CI 0.65 to 1.73; 2142 participants; 1 trial),
postpartum antibiotic use (RR 1.00, 95% CI 0.77 to 1.31; 2142
participants; 1 trial), and postpartum sepsis (RR 0.33, 95% CI
0.01 to 8.06; 1555 participants; 1 trial) (Analysis 1.12).

Gestational weight gain

There was evidence of less total gestational weight gain in the
diet and exercise intervention group compared with the standard
care group (mean difference (MD) -0.89 kg, 95% CI -1.39 to -
0.40; 5052 participants; 16 trials; Tau2 = 0.37; 12 = 43%;moderate-
quality evidence) (Analysis 1.13). Some asymmetry was observed
on visual assessment of a funnel plot for this outcome, possibly
indicating a lack of small negative studies (Figure 8).
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Figure 8. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.13
Gestational weight gain (kg).
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Four additional trials that did not report on total gestational weight
gain, reported on weight gain at various time points during preg-
nancy; there was no evidence of a difference in gestational weight
gain during the first (MD -0.03 kg, 95% CI -0.62 to 0.56; 272
participants; 1 trial), second (MD -0.38 kg, 95% CI -0.77 to 0.02;
541 participants; 2 trials) or third trimesters (MD -0.10 kg, 95%
CI -1.17 to 0.97; 269 participants; 1 trial), or specifically at 20
to 24 weeks gestation (MD -0.45 kg, 95% CI -1.48 to 0.58; 221
participants; 1 trial); however, there was evidence of less weight
gain at 26 to 28 weeks (MD -0.90 kg, 95% CI -1.75 to -0.05; 203
participants; 1 trial) (Analysis 1.14).

Three further trials presented data on gestational weight gain that
could not be included in the above meta-analysis: El Beltagy

2013 reported “weight gain per week was significantly lower in the
diet and exercise group than the other group (p<0.001)”; Hoirisch-

Clapauch 2016 reported “Protocol W + D... also helped prevent...
excessive weight gain in term pregnancies (10 = 2 versus 17 + 9 kg);”
and Poston 2013 reported “There was also no significant difference
in gestational weight gain between control and intervention arms
(secondary outcome)”.

There was evidence of less gestational weight gain per week in the
diet and exercise intervention group compared with the standard
care group (MD -0.03 kg, 95% CI -0.06 to -0.00; 2772 partici-
pants; 4 trials; Tau2 = 0.00; 12 = 64%) (Analysis 1.15).

There was also evidence of a reduction in gestational weight gain
above IOM recommendations in the diet and exercise intervention
group compared with the standard care group (average RR 0.87,
95% CI 0.79 to 0.96; 4556 participants; 11 trials; Tau? = 0.01; I2
=50%) (Analysis 1.16). No obvious asymmetry was observed on
visual assessment of a funnel plot for this outcome (Figure 9).
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Figure 9. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: .16
Gestational weight gain (above IOM recommendations).
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Harrison 2013 reported “The proportion of women exceeding In-
stitute of Medicine recommendations for gestational weight gain was
significantly reduced in the intervention group compared ro controls,
with results most marked in overweight women (17% vs 55%)”.
There was, however, no evidence of a difference in gestational
weight gain within (RR 1.02, 95% CI0.93 to 1.11; 3730 partici-
pants; 9 trials) (Analysis 1.17) or below (RR 1.10, 95% CI 0.98 to
1.24; 3499 participants; 7 trials) (Analysis 1.18) IOM recommen-
dations between the diet and exercise intervention and standard
care groups.

Adherence to the intervention

The following trials provided information relating to adherence
to the intervention, which was not considered suitable for meta-
analysis.

e Harrison 2013: “Of the women allocated to the intervention,
95% attended session two, 89% session three and 93% session four”.

e Hawkins 2014: “In the lifestyle intervention group, 100% of
the first and 96.9% of the second counselling sessions were
completed. Rates were 93.5% for the third session and declined ro
76.9% for session 4, 87.5% for session 5 and 85.7% for session 6.
Overall, the women completed a mean + SD of 4 + 1.45 sessions’.

e Herring 2016: “The mean frequency of self-monitoring

response texts per intervention participant was 65.2 + 29.4
(expected texts = 114), with the majority of participants (70%)
responding to > 50% of the self~monitoring text prompts...
Intervention participants also completed an average of 4 + 1.5
coaching calls (expected calls = 7) during the first 12 program weeks
and an average of 1 + 0.5 additional calls until delivery... More
than 90% of calls were attempted. While few participants (11%)
commented or liked" posts on Facebook, average number of weekly
coach posts was 1.7 + 0.9, which waned over time’.

o Hui 2014: “All participants in the intervention group met
with the dietitian at baseline and at 2 months after. These women
attended the group exercise and exercise regularly at home according
to the protocol”.

e Luoto 2011: “The timing of the counseling sessions was as
intended: The mean weeks gestation at the primary session was 9
(range 6 to 13), at the first booster session 17 (range 8-25), at the
second booster session 23 (range 19 to 29), at the third booster session
33 (range 30 to 37) and at the final booster session 37 (range 34 to
40). The mean duration of the primary counseling session on PA was
21 min (range 5 to 55) and the duration of subsequent booster
sessions 10 (range 0 to 30), 11 (range 2 to 32), 10 (range 0 to 56)
and 6 min (range 2 to 20). Two participants missed the second
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booster session at 22-24 weeks gestation and three participants the
last booster at 36-37 weeks gestation. The average attendance at the
monthly thematic meetings with group exercise was 33% ranging
Sfrom 20% to 52% in the municipalities. On average, only 6%
(municipality-specific range 0% to 15%) of the participants
attended all thematic meetings and 33% (municipality- specific
range 10% to 67%) at least 3 of the meetings during their
pregnancy”.

e Poston 2013: “Of the 94 women randomised ro the
intervention, 82 (88%) attended at least one group session, and 60
(64%) attended 4 or more. A total of 42 women (45%) received
material from all eight sessions, 6 by full attendance (6%) and the
remainder when partlylwholly covered by subsequent phone contact.
For all women, 6.1 (SD 2.6) sessions were attended or partlylwholly
covered”.

e Poston 2015: “On average, women who were assigned the
intervention attended seven (SD 3) of eight health trainer-led
sessions, including four in person, and a further three by telephone or
email. For sessions attended in person, 30% of women attended only
one session, and 46% attended fewer than four. For sessions delivered
by any method, 10% of women received only one session and 17%
had fewer than four’.

o Sagedal 2017: “Among women in the intervention arm, 259
(87.5%) received both dietary consultations, 28 (9.5%) received
one, and nine (3%) received none. All received access to physical
fitness classes and 274 (92.6%) attended at least one class. The
number of classes attended varied between 0 and 38, with a median
of 14;” and at 12-month follow-up “Among intervention
participants in the present analysis, 115 (56.7%) were defined as
compliant and 88 (43.3%) non-compliant with the intervention”.

o Vinter 2011: “92% of the women completed all four dietetic
counseling sessions and 98% completed at least three sessions... The
mean attendance for the 20 aerobic classes was 10.4 b, and 56% of
women in the intervention group attended the aerobic classes for ar

least half of the lessons”.

Behaviour changes associated with the intervention

Seventeen of the included trials (Bruno 2016; Dodd 2014;
Harrison 2013; Hawkins 2014; Hui 2012; Hui 2014; Jing 2015;
Koivusalo 2016; Luoto 2011; Petrella 2013; Phelan 2011; Polley
2002; Poston 2013; Poston 2015; Rauh 2013; Sagedal 2017;
Vinter 2011) provided information relating to diet and/or exercise
changes, which (given the substantial variation in reporting) was
not considered suitable for meta-analysis. We have summarised the
findings from the trials in Analysis 1.19. The majority of these tri-
als (Bruno 2016; Dodd 2014; Harrison 2013; Hawkins 2014; Hui
2012; Hui 2014; Jing 2015; Koivusalo 2016; Luoto 2011; Poston
2013; Poston 2015; Rauh 2013; Sagedal 2017; Vinter 2011) ob-
served some evidence of benefit(s) in favour of the diet and exer-
cise interventions; while one trial (Polley 2002) observed no ev-
idence of difference between the diet and exercise interventions

and control, and one trial (Bruno 2016) observed some evidence
of benefit in favour of the control for exercise. Petrella 2013 did
not report group differences.

Relevant biomarker changes associated with the intervention

Six of the included trials (Hawkins 2014; Koivusalo 2016;
Korpi-Hyovalti 2011; Luoto 2011; Poston 2015; Vinter 2011)
provided information related to biomarker changes, which (given
the substantial variation in reporting) was not considered suitable
for meta-analysis. We have summarised the findings from the trials
in Analysis 1.20, Two of the trials (Koivusalo 2016; Vinter 2011)
reported some evidence of benefit(s) in favour of the diet and ex-
ercise interventions for these changes; while the other four trials
(Hawkins 2014; Korpi-Hyovalti 2011; Luoto 2011; Poston 2015)
observed no evidence of difference between the diet and exercise
interventions and control.

Sense of well-being and quality of life

Four of the included trials (Dodd 2014; Luoto 2011; Phelan 2011;
Poston 2013) provided information related to sense of well-being
and/or quality of life, which (given the substantial variation in
reporting) was not considered suitable for meta-analysis. We have
summarised the findings from the trials in Analysis 1.21. One
of the trials (Dodd 2014) observed some evidence of benefit in
favour of the diet and exercise intervention; while two of the trials
(Luoto 2011; Poston 2013) observed no evidence of difference
between the diet and exercise interventions and control, and one
trial (Phelan 2011) observed some evidence of benefit in favour of
the control.

Views of intervention

The following trials provided information relating to views of the
intervention, which was not suitable for meta-analysis.

e Dodd 2014: “Although there were no significant differences in
the proportion of women who indicated that they would participate
in the study again [Lifestyle Advice 433 (74.4%) vs. Standard Care
467 (74.8%); p = 0.7222] or recommend participation to a friend
[Lifestyle Advice 484 (82.7%) vs. Standard Care 492 (78.8%); p =
0.2302], women who received the intervention were more likely to
be satisfied with their group allocation [Lifestyle Advice 506
(87.5%) vs. Standard Care 439 (70.6%); p < 0.0001]”.

o Hawkins 2014: “The majority of the participants were
satisfied with the amount of information received (83.9%) and the
amount of time spent on the study (88.7%), and found the written
materials sometimes or always useful (80.6%). Finally, 91.9% of
the women reported that they would definitely or possibly participate
in a similar study in the future’.

o Herring 2016: “Among intervention participants who
completed the treatment acceptability questionnaire (n= 22; 81%),
96% reported that the skills they learned in the program were
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extremely helpful (at least an 8 on a 10-point scale); 96% found the
text messages and 82% found the coach calls extremely useful; and
87% reported the program was extremely successful in changing
eating habits. Qualitative feedback included: (i) "I believe without
this program my weight gain would have been out of control and
(i2) "I'm [now] watching what I eat and drink as well as monitoring
my kids diets so we can stay healthy and fit throughout our lives®.

e Poston 2013: "Women in both arms of the trial found the
research processes acceptable, and felt supported by the study
midwives. Women in the intervention group were generally willing,
in principle, ro attend the eight health trainer sessions, and most
women who attended valued the group approach, citing
opportunities to raise questions and discuss each other’s experiences.
Some were surprised at the extent of the intervention, having
anticipated a less intensive, more advice-based approach...Some
women _found the information contained in the handbook new,
whilst for others it was too basic. The pedometers and step goals were
generally well received. Setting and reflecting on weekly goals was
motivational for most, but could also invoke feelings of guilt, or a
sense of being observed and judges. Women reported having watched
the DVD, but few used it regularly”.

Breastfeeding

There was no evidence of a difference in exclusive breastfeeding
at three days (RR 1.02, 95% CI 0.91 to 1.15; 695 participants; 1
trial), six weeks (RR 0.93, 95% CI 0.76 to 1.13; 202 participants;
1 trial) or six months (RR 0.91, 95% CI 0.61 to 1.36; 921 par-
ticipants; 2 trials) postpartum (Analysis 1.22); or in partial breast-
feeding at three days (RR 0.51, 95% CI 0.40 to 0.66; 695 par-
ticipants; 1 trial), six weeks (RR 1.44, 95% CI 0.80 to 2.60; 202
participants; 1 trial) or six months postpartum (RR 0.98, 95% CI
0.82 to 1.18; 921 participants; 2 trials) (Analysis 1.23).

Three trials presented data on breastfeeding that could not be
included in the above meta-analysis: Rauh 2013 reported only
group means, with no measures of variance, and found no dif-
ference between groups in exclusive and total breastfeeding dura-
tions (Analysis 1.24); Phelan 2011 reported "The intervention did
not target breastfeeding and had no significant effect on breastfeed-
ing rates, which were low in both the intervention and standard-
care groups (10.4% and 8.3%, respectively, ar 6 mo and 3.4% and
4.6%, respectively, at 12 mo)*; Sagedal 2017 reported “There was
no significant difference in duration of breastfeeding between women
compliant with the intervention and those in the control group (37.3
versus 34.2 weeks, mean difference 3.0 weeks, 95% CI -1.3, 7.5; P
=0.294)".

Long-term maternal outcomes

Postnatal depression

Postnatal depression was not reported by the included trials.

Postnatal weight retention or return to pre-pregnancy weight

There was evidence of less postnatal weight retention at latest time
reported (from six weeks to 12 months postpartum) in the diet
and exercise intervention group compared with the standard care
group (MD -0.94 kg, 95% CI -1.52 to -0.37; 1673 participants;
6 trials) (Analysis 1.25).

There was also evidence of an increased chance of returning to pre-
pregnancy weight at latest time reported (from six to 12 months
postpartum) in the diet and exercise intervention group compared
with the standard care group (RR 1.25, 95% CI 1.08 to 1.45; 960
participants; 3 trials) (Analysis 1.206).

Postnatal BMI

Harrison 2013 and Poston 2015 reported on postnatal BMI (at six
weeks and six months postpartum respectively), and there was no
evidence of a difference between the diet and exercise intervention
and standard care groups (MD -0.15 kg/m2, 95% CI -0.85 to
0.55; 902 participants; 2 trials). Harrison 2013, however, observed
evidence of a smaller change in BMI from baseline to six weeks
postpartum in the diet and exercise group compared with the
standard care group (MD -0.56 kg/m2, 95% CI -1.12 to -0.00;
202 participants; 1 trial) (Analysis 1.27).

GDM in subsequent pregnancy

GDM in subsequent pregnancies was not reported by the included
trials.

Type 1 diabetes mellitus

Type 1 diabetes mellitus was not reported by the included trials.

Type 2 diabetes mellitus

Type 2 diabetes mellitus was not reported by the included trials.

Impaired glucose tolerance

Impaired glucose tolerance was not reported by the included trials.

Cardiovascular health

Vinter 2011 observed no evidence of a difference in median sys-
tolic or diastolic blood pressure between the diet and exercise in-
tervention and standard care groups at six months postpartum
(Analysis 1.28).
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Child

Fetal/neonatal outcomes

Stillbirth

There was no evidence of a difference in risk of stillbirth between
the diet and exercise intervention and standard care groups (RR
0.69, 95% CI 0.35 to 1.36; 4783 participants; 5 trials) (Analysis
1.29).

Vinter 2011 presented data related to stillbirth, however it was
unclear whether one of the three stillbirths occurred in the inter-
vention or standard care group; and it was additionally unclear as
to whether the three stillbirths discussed were the only deaths that
occurred: "One woman had an unexplained stillbirth after induction
of labor in GA 42. Two additional women had a preterm delivery
with stillborn infants in second trimester of pregnancy, one from each
randomization group

Neonatal mortality

Only Dodd 2014 and Poston 2015 reported on neonatal mor-
tality, and there was no evidence of a difference in risk between
the diet and exercise intervention and standard care groups overall
(RR 2.31, 95% CI 0.60 to 8.90; 3756 participants; 2 trials), or
in Dodd 2014 when mortality associated with no lethal anoma-
lies (RR 0.99, 95% CI 0.06 to 15.85; 2202 participants; 1 trial)
and mortality due to lethal anomalies (RR 6.95, 95% CI 0.36
to 134.38; 2202 participants; 1 trial) were considered separately
(Analysis 1.30).

Gestational age at birth

There was no evidence of a difference in gestational age at birth be-
tween the diet and exercise intervention and standard care groups
(MD 0.05 weeks, 95% CI -0.05 to 0.15; 5658 participants; 11
trials) (Analysis 1.31). No obvious asymmetry was observed on
visual assessment of a funnel plot for this outcome (Figure 10).

Figure 10. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.31
Gestational age at birth (weeks).
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Four trials presented data on gestational age at birth that could not
be included in the above meta-analysis: Polley 2002 reported only
the mean values by group, and Vinter 2011 reported median values
and interquartile ranges by group; neither trial observed evidence
of adifference between groups (Analysis 1.32); Hoirisch-Clapauch
2016 reported "Protocol W + D... increased the rate of ... full-term
(OR, 12.2; 95% CI, 5.96-25.2)... babies*; Korpi-Hyovalti 2011
reported "There was no statistically significant difference between the
randomized groups in terms of gestational age... (data not shown)".

Preterm birth

There was evidence of a reduction in preterm birth in the diet
and exercise intervention group compared with the standard care
group (RR 0.80, 95% CI 0.65 t0 0.98; 5398 participants; 11 trials)
(Analysis 1.33). No obvious asymmetry was observed on visual
assessment of a funnel plot for this outcome (Figure 11).

Figure I1. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.33
Preterm birth.
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Apgar score less than seven at five minutes

and standard care groups (RR 0.80, 95% CI 0.48 to 1.32; 2864
participants; 3 trials) (Analysis 1.34).

There was no evidence of a difference in risk of Apgar score less than Petrella 2013 reported “Low 5-min Apgar.. [was] equally distributed

seven at five minutes between the diet and exercise intervention
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among groups”.

Macrosomia

There was evidence of a reduction in macrosomia, defined as birth-
weight less than 4000 g (RR 0.89, 95% CI 0.78 to 1.01; 5368 par-
ticipants; 9 trials; P = 0.06) and evidence of a reduction in macro-
somia, defined as birthweight less than 4500 g (RR 0.63, 95%
CI 0.42 to 0.94; 3061 participants; 4 trials) in the diet and ex-
ercise intervention group compared with the standard care group
(Analysis 1.35). No obvious asymmetry was observed on visual
assessment of a funnel plot for this outcome (Figure 12).

Figure 12. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.35
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Korpi-Hyovalti 2011 reported “7here was no difference in macroso-
mia (p = 0.480, adjusted by the prepregnancy weight of the women)  age between the diet and exercise intervention and standard care
between the groups*. groups (RR 1.20, 95% CI 0.95 to 1.52; 2434 participants; 6 trials)

Small-for-gestational age (Analysis 1.36).

There was a possible increase in the risk of small-for-gestational
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Birthweight and z score

There was no evidence of a difference in birthweight (MD -17.67
g, 95% CI -46.28 to 10.94; 5763 participants; 13 trials) (Analysis
1.37), or birthweight z score (MD -0.05, 95% CI -0.13 to 0.03;
2661 participants; 4 trials) (Analysis 1.39) between the diet and
exercise intervention and standard care groups. No obvious asym-
metry was observed on visual assessment of a funnel plot for this
outcome (Figure 13).

Figure 13. Funnel plot of comparison: | Diet and exercise interventions versus control, outcome: 1.37
Birthweight (g).
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Three trials presented data on birthweight that could not be in-
cluded in the above meta-analysis: Herring 2016 and Polley 2002
reported only the mean values by group; Vinter 2011 reported me-
dian values and interquartile ranges by group. While Herring 2016
and Polley 2002 observed no evidence of a difference in birth-
weight between the two groups, Vinter 2011 reported a higher
birthweight in the diet and exercise intervention group compared
with the standard care group (Analysis 1.38).

Head circumference and z score

There was no evidence of a difference in head circumference (MD

-0.01 cm, 95% CI -0.11 to 0.10; 4229 participants; 4 trials) (
Analysis 1.40), or head circumference z score (reported by Dodd
2014 only) (MD -0.05, 95% CI -0.14 to 0.04; 2142 participants;
1 trial) (Analysis 1.41) between the diet and exercise intervention
and standard care groups.

Length and z score

There was no evidence of a difference in length between the diet
and exercise intervention and standard care groups (MD -0.09
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cm, 95% CI -0.26 to 0.09; 3303 participants; 6 trials) (Analysis
1.42). There was evidence of a lower length z score in the diet
and exercise intervention group compared with the standard care
group (reported by Dodd 2014 and Luoto 2011 only) (MD -0.08,
95% CI-0.15 to -0.02; 2235 participants; 2 trials) (Analysis 1.43).

Ponderal index

There was no evidence of a difference in ponderal index between
the diet and exercise intervention and standard care groups (MD
0.04 kg/m3, 95% CI -0.16 to 0.25; 2826 participants; 3 trials)
(Analysis 1.44).

Adiposity

Dodd 2014; and Poston 2015 reported on adiposity at birth, and
there was no evidence of a difference in sum of skinfold thickness
(MD 0.09 mm, 95% CI -0.33 to 0.50; 1472 participants; 2 trials)
(Analysis 1.45) or abdominal circumference (MD -0.01 cm, 95%
CI -0.23 to 0.22; 1566 participants; 2 trials) (Analysis 1.46) be-
tween the diet and exercise intervention and standard care groups.
Dodd 2014 and Poston 2015 provided additional information
related to adiposity at birth, which (given the substantial variation
in reporting) was not considered suitable for meta-analysis. We
have summarised the findings from the trials in Analysis 1.47.
Neither trial observed evidence of a difference between the diet
and exercise intervention and standard care groups for measures
of adiposity.

Shoulder dystocia

Only Dodd 2014 and Sagedal 2017 reported on shoulder dystocia,
and there was no evidence of a difference in risk between the diet
and exercise intervention and standard care groups (RR 1.20, 95%
CI 0.79 to 1.83; 2733 participants; 2 trials) (Analysis 1.48).

Nerve palsy

Dodd 2014 observed no evidence of a difference in risk of nerve
palsy between the diet and exercise intervention and standard care
groups (RR 1.99, 95% CI 0.36 to 10.82; 2142 participants; 1
trial) (Analysis 1.49).

Bone fracture

Dodd 2014 observed no evidence of a difference in risk of bone
fracture between the diet and exercise intervention and standard
care groups (RR 1.99, 95% CI 0.36 to 10.82; 2142 participants;
1 trial) (Analysis 1.50).

Respiratory distress syndrome

Only Dodd 2014 and Koivusalo 2016 reported on respiratory
distress syndrome, and there was evidence of a reduction in the
risk in the diet and exercise intervention group compared with

the standard care group (RR 0.56, 95% CI 0.33 to 0.97; 2411
participants; 2 trials) (Analysis 1.51).

Korpi-Hyovalti 2011 reported "There was no statistically significant
difference between the randomized groups in terms of-.. respiratory
distress (data not shown)*

Hypoglycaemia

Only Dodd 2014 and Poston 2015 reported on neonatal hypogly-
caemia, and there was no evidence of a difference in risk between
the diet and exercise intervention and standard care groups (av-
erage RR 1.42, 95% CI 0.67 to 2.98; 3653 participants; 2 trials;
Tau? = 0.23; Chi? = 4.39, P = 0.04; 12 = 77%; low-quality evidence)
(Analysis 1.52).

Hoirisch-Clapauch 2016 reported "Protocol W + D... also helped
prevent... neonatal hypoglycemia (2% versus 17%, OR, 0.1; 95%
CI, 0.03-0.46);“ and "We&D... reduced the risk of .. neonatal hypo-
glycaemia (2% vs. 16%)".

Hyperbilirubinaemia

Dodd 2014 observed no evidence of a difference in risk of neonatal
hyperbilirubinaemia between the diet and exercise intervention
and standard care groups (RR 0.82, 95% CI 0.61 to 1.11; 2142
participants; 1 trial) (Analysis 1.53).

Korpi-Hyovalti 2011 reported "There was no statistically significant
difference between the randomized groups in terms of... jaundice re-

quiring phototherapy... (data not shown)"

Childhood/adulthood outcomes

Weight and z scores

Poston 2015, Rauh 2013 and Vinter 2011 reported on childhood
weight (at six months, 10-12 months and 2.8 years respectively),
and there was no evidence of a difference between the diet and
exercise intervention and standard care groups. (MD -0.05 kg,
95% CI -0.33 to 0.22; 882 participants; 3 trials; Tau? = 0.03;
Chi? = 3.20, P = 0.20; I2 = 37%) (Analysis 1.54). Poston 2015
also observed no difference in childhood weight z score at six
months between the diet and exercise intervention and standard
care groups (MD -0.09, 95% CI -0.26 to 0.08; 643 participants;
1 trial) (Analysis 1.55).

Height and z scores

Poston 2015 and Vinter 2011 reported on childhood height (at
six months, and 2.8 years respectively), and there was no evidence
of a difference between the diet and exercise intervention and
standard care groups (MD 0.33 c¢m, 95% CI -0.58 to 1.25; 816
participants; 2 trials) (Analysis 1.56). Poston 2015 also observed
no difference in childhood height z score at six months between
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the diet and exercise intervention and standard care groups (MD
-0.02, 95% CI -0.31 to 0.27; 622 participants; 1 trial) (Analysis
1.57).

Head circumference and z scores

Poston 2015 observed no difference in childhood head circumfer-
ence at six months between the diet and exercise intervention and
standard care groups (MD -0.12 cm, 95% CI -0.70 to 0.46; 670
participants; 1 trial) (Analysis 1.58).

Adiposity

Poston 2015 and Vinter 2011 reported on childhood adiposity
(at six months, and 2.8 years, respectively), and there was no ev-
idence of a difference between the diet and exercise intervention
and standard care groups, as measured by: BMI z score (MD 0.05,
95% CI -0.29 to 0.40; 794 participants; 2 trials; Tau? = 0.04; I2
= 59%; low-quality evidence) (Analysis 1.59), abdominal circum-
ference (MD 0.26 c¢m, 95% CI -0.37 to 0.90; 833 participants; 2
trials) (Analysis 1.60), subscapular skinfold thickness (MD -0.17
mm, 95% CI-0.66 to 0.32; 705 participants; 2 trials; Tau2 = 0.09;
I2 = 70%) (Analysis 1.61), triceps skinfold thickness (MD -0.12
mm, 95% CI -0.48 to 0.23; 784 participants; 2 trials) (Analysis
1.62) and total body fat (MD -0.74 %, 95% CI -1.56 to 0.07;
614 participants; 2 trials) (Analysis 1.63).

Poston 2015 and Vinter 2011 provided additional information re-
lated to childhood adiposity (at six months, and 2.8 years, respec-
tively), which (given the substantial variation in reporting) was
not considered suitable for meta-analysis. We have summarised
the findings from the trials in Analysis 1.64. Neither trial observed
evidence of a difference between the diet and exercise interven-
tion and standard care groups for measures of adiposity, except
for in Poston 2015, who observed evidence of a lower subscapular
skinfold thickness z score at six months for the diet and exercise
intervention group compared with the standard care group.

Cardiovascular health

Vinter 2011 provided information related to various measures of
childhood cardiovascular health at 2.8 years; we have summarised
the findings in Analysis 1.65. Vinter 2011 observed no evidence of
differences between the diet and exercise intervention and standard
care groups for these measures.

Employment, education and social status/achievement

Employment, education and social status/achievement were not
reported by the included trials.

Type 1 diabetes mellitus

Type 1 diabetes mellitus was not reported by the included trials.

Type 2 diabetes mellitus

Type 2 diabetes mellitus was not reported by the included trials.

Impaired glucose tolerance

Impaired glucose tolerance was not reported by the included trials.

Neurosensory disability

Neurosensory disability was not reported by the included trials.

Health services

Number of hospital or health professional visits

Numbers of hospital or health professional visits were not reported
by the included trials.

Number of antenatal visits or admissions

Koivusalo 2016 observed no evidence of a difference in the number
of antenatal clinic visits before the second-trimester oral glucose
tolerance test (OGTT) between the diet and exercise intervention
and standard care groups (MD 0.00 visits, 95% CI -0.36 to 0.36;
269 participants; 1 trial) (Analysis 1.66).

Dodd 2014 observed no evidence of a difference in the risk of
antenatal hospital admission between the diet and exercise inter-
vention and standard care groups (RR 0.86, 95% CI 0.71 to 1.04;
2153 participants; 1 trial) (Analysis 1.67).

Length of antenatal stay

Dodd 2014 observed evidence of a reduction in length of antenatal
stay for the diet and exercise intervention group compared with
the standard care group (MD -0.27 days, 95% CI -0.49 to -0.05;
2153 participants; 1 trial); Poston 2015, however, observed no
evidence of a difference in number of antenatal inpatient nights
(for those women admitted antenatally) (MD 0.00 nights, 95%
CI -1.00 to 1.00; 139 participants; 1 trial) (Analysis 1.68).

Neonatal intensive care unit admission

There was no evidence of a difference in risk of neonatal intensive
care unit admission between the diet and exercise intervention
and standard care groups (RR 1.03, 95% CI 0.93 to 1.14; 4549
participants; 4 trials) (Analysis 1.69).

Three trials presented data on neonatal intensive care unit admis-
sion that could not be included in the above meta-analysis: Bruno
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2016 reported "Newborns... admitted ro the NICU (3) were very
few and did not differ between the groups®; Korpi-Hyovald 2011
reported "There was no statistically significant difference between the
randomized groups in terms of... admissions to neonatal intensive care
unit... (data not shown); “and Petrella 2013 reported ” Neonatal In-
tensive Care Unit admission [was] equally distributed among groups .

Length of postnatal stay (mother)

Dodd 2014 and Poston 2015 reported on length of postnatal
stay (mother) (in Poston 2015 postnatal inpatient nights were
reported), and there was no evidence of a difference between the
diet and exercise intervention and standard care groups (MD 0.01
days, 95% CI -0.14 to 0.17; 3511 participants; 2 trials; Tau? =
0.01; I2 = 47%) (Analysis 1.70).

Length of postnatal stay (baby)

Dodd 2014 and Poston 2015 reported on length of postnatal stay
(baby), and there was no evidence of a difference between the diet
and exercise intervention and standard care groups (MD -0.35
days, 95% CI -0.90 to 0.20; 3618 participants; 2 trials) (Analysis
1.71).

Costs to families associated with the management provided

Luoto 2011 observed no evidence of a difference in costs to fam-
ilies associated with the management provided between the diet
and exercise intervention and standard care groups, as measured
by: delivery costs to the patient (MD 3.00 EURO, 95% CI-10.82
to 16.82; 93 participants; 1 trial) and neonatal care costs to the pa-
tient (MD 3.00 EURO, 95% CI -13.67 to 19.67; 93 participants;
1 trial) (Analysis 1.72). In Luoto 2011, unit costs were entered at
the price level for 2009.

Costs associated with the intervention

Luoto 2011 reported that the supplemental public-health
nurse’s and physiotherapist’s work contributions per person were
EURO118 and EURO23, respectively for the diet and exercise
intervention group. Luoto 2011 observed no evidence of a differ-
ence in costs associated with the intervention between the diet and
exercise intervention and standard care groups, as measured by:
total costs (MD 769.00 EURO, 95% CI -1032.23 to 2570.23;
93 participants; 1 trial) (Analysis 1.73). In Luoto 2011 unit costs
were entered at the price level for 2009.

Luoto 2011 also reported that “7he study indicated that intensive
lifestyle counselling among GDM-risk groups was not significantly
cost-effective as compared ro the usual care for birth weight... quality
of life in a 15-dimension questionnaire... or VAS®.

Cost of maternal care

Luoto 2011 observed no evidence of a difference in costs of ma-
ternal care between the diet and exercise intervention and stan-
dard care groups, as measured by: costs of visits for primary health
care (MD -43.00 EURO, 95% CI -127.61 to 41.61; 93 partici-
pants; 1 trial), costs of visits for specialist health care (MD -47.00
EURO, 95% CI -195.33 to 101.33; 93 participants; 1 trial), costs
of visits to a diabetes nurse (MD 6.00 EURO, 95% CI -7.02 to
19.02; 93 participants; 1 trial), costs of visits to a dietitian (not
estimable), costs of use of insulin/other diabetes medications (MD
-1.00 EURO, 95% CI-7.83 to 5.83; 93 participants; 1 trial), costs
of hospital days before and after delivery (MD 101.00 EURO,
95% CI -206.71 to 408.71; 93 participants; 1 trial), delivery
cost to the municipality (MD 22.00 EURO, 95% CI -234.43 to
278.43; 93 participants; 1 trial), costs of absence from work (MD
128.00 EURO, 95% CI -1295.58 to 1551.58; 93 participants; 1
trial) (Analysis 1.74). In Luoto 2011 unit costs were entered at the
price level for 2009.

Cost of infant care

Luoto 2011 observed no evidence of a difference in costs of infant
care between the diet and exercise intervention and standard care
groups, as measured by: neonatal care cost to municipality (MD
453.00 EURO, 95% CI -298.20 to 1204.20; 93 participants; 1
trial) (Analysis 1.75). In Luoto 2011 unit costs were entered at the
price level for 2009.

Subgroup analyses

Trial design

Analyses based on trial design used (individually-randomised ver-
sus cluster-randomised), revealed no clear subgroup differences for
the primary outcomes, GDM (Chi2 = 0.22; P = 0.64; I2 = 0%)
(Analysis 2.1), pre-eclampsia (Chi2 = 0.07; P = 0.79; 12 = 0%)
(Analysis 2.2), caesarean birth (Chi2 = 0.52; P = 0.47; 12 = 0%)
(Analysis 2.3), and large-for-gestational age (Chi? = 1.09; P = 0.30;
I2 = 8.3%) (Analysis 2.4), suggesting no clear differences in treat-
ment effect for these outcomes according to the randomisation
unit. We did not perform subgroup analyses based on trial design
for perinatal mortality and pregnancy-induced hypertension, as
only individually-randomised trials reported on these outcomes.
Maternal BMI (at or before trial entry)

Analyses were performed based on maternal BMI at or before trial
entry (considering normal weight women (BMI < 25 kg/m?) ver-
sus overweight or obese women (BMI > 25 kg/m?) versus obese
women (BMI > 30 kg/m?) versus any women (a mixed subgroup
which included normal weight, overweight and obese women)).
No clear subgroup differences were revealed for the primary out-
comes, GDM (Chi2 = 1.73, P = 0.63, 12 = 0%) (Analysis 3.1),
pre-eclampsia (Chi2 = 3.45, P = 0.33, I2 = 13.1%) (Analysis 3.2),
pregnancy-induced hypertension or hypertension (Chi? = 2.29,
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P =0.32, 12 = 12.9 %) (Analysis 3.3), caesarean section (Chi2 =
0.95, P = 0.81, 12 = 0%) (Analysis 3.4), perinatal mortality (Chi2
=0.17, P = 0.68, I2 = 0%) (Analysis 3.5) or large-for-gestational
age (Chi2 = 5.46, P = 0.14, I2 = 45.0%) (Analysis 3.6), suggesting
no clear differences in treatment effect for these outcomes based
on maternal BML Due to the difficulty in interpreting the results
associated with the ’any women’ (mixed) subgroup, we also con-
ducted these analyses excluding this subgroup; similarly no clear
subgroup differences were observed. Further, when we conducted
these analyses combining the overweight or obese women’ and
"obese women’ subgroups, no clear subgroup differences were ob-
served.

Ethnicity

Analyses were performed based on ethnicity (considering majority
low-risk’ ethnicities versus majority "high-risk” ethnicities versus
mixed ethnicities versus unclear). No clear subgroup differences
were observed for the primary outcomes, GDM (Chi2 = 0.22, P
=0.97, I2 = 0%) (Analysis 4.1), pre-eclampsia (Chi2 = 0.04, P =
0.98, I2 = 0%) (Analysis 4.2), pregnancy-induced hypertension or
hypertension (Chi2 = 2.71, P = 0.10, 12 = 63.0%) (Analysis 4.3),
caesarean birth (Chiz = 1.75, P = 0.63, 12 = 0%) (Analysis 4.4),
perinatal mortality (Chi2 = 0.17, P = 0.68, I2 = 0%) (Analysis
4.5), or large-for-gestational age (Chi2 = 2.76, P = 0.43, I2 = 0%)
(Analysis 4.6), suggesting no clear differences in treatment effect
for these outcomes based on ethnicity. Due to the difficulty in

interpreting the results associated with the ‘mixed ethnicities’ and
‘unclear’ subgroups, we also conducted these analyses excluding
these two subgroups; similarly no clear subgroup differences were
observed.

Sensitivity analyses

The 12 trials (Asbee 2009; Bruno 2016; Dodd 2014; Harrison
2013; Herring 2016; Hui 2012; Hui 2014; Petrella 2013; Phelan
2011; Poston 2013; Poston 2015; Vinter 2011) considered to be
at low risk of selection bias were included in sensitivity analyses.
There was still a possibly reduced risk of GDM between the diet
and exercise intervention and standard care groups(though with
a widening of the confidence intervals) (average RR 0.86, 95%
CI 0.68 to 1.09; 5019 participants; 11 trials; Tau? = 0.06; Chi2
= 21.30, P = 0.02; I2 = 53%) (Analysis 5.1). pre-eclampsia (RR
0.99, 95% CI 0.78 to 1.26; 4311 participants; 4 trials) (Analysis
5.2), pregnancy-induced hypertension or hypertension (average
RR 0.58, 95% CI 0.27 to 1.25; 2694 participants; 4 trials; Tau2
= 0.36; Chiz = 11.71, P = 0.008; I2 = 74%) (Analysis 5.3), cae-
sarean birth (RR 0.94, 95% CI 0.87 to 1.02; 4968 participants;
10 trials) (Analysis 5.4), perinatal mortality (RR 0.82, 95% CI
0.42 to 1.63; 3757 participants; 2 trials; identical to main analysis)
(Analysis 5.5), or large-for-gestational age (RR 0.95, 95% CI 0.83
to 1.09; 4618 participants; 8 trials) (Analysis 5.6). These findings
supported those observed in the main analysis.
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ADDITIONAL SUMMARY OF FINDINGS [Explanation]

Combined diet and exercise interventions for preventing GDM

Population: pregnant women, excluding women already diagnosed with GDM, type 1 or type 2 diabetes
Setting: Australia (2 RCTs), Brazil (1 RCT), Canada (2 RCTs), China (2 RCTs), Denmark (1 RCT), Egypt (1 RCT), Finland (3 RCTs), Germany (1 RCT), Italy (2 RCTs), Norway (1
RCT), UK (2 RCTs), USA (5 RCTs)
Intervention: combined diet and exercise interventions
Comparison: standard care

Outcomes

Anticipated absolute effects* (95% Cl)

Relative effect

ne Of participants

Quality of the evidence Comments

(95%Cl) (RCTs) (GRADE)
Risk with control Risk with diet and ex-
ercise interventions
Perinatal mortality Trial population RR0.82 3757 BDOO
(0.42 t0 1.63) (2 RCTs) LOwW!
10 per 1000 8 per 1000
(4 to 16)
Large-for-gestational  Trial population RR0.93 5353 SDOO
age (0.81t0 1.07) (11 RCTs) LOW?2.3
135 per 1000 126 per 1000
(109 to 144)
Mortality or morbidity Not estimable (0 RCTs) No data reported for
composite mortality or morbidity
composite in any of the
included RCTs
Neonatal Trial population average RR1.42 3653 SDOO
hypoglycaemia (0.67 t0 2.98) (2 RCTs) LOWs3-4

63 per 1000

90 per 1000
(42 to 189)
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Childhood adi- Trial population MD 0.05 794 DDPOO Additional meta-analy-
posity (latest time re- (-0.29 to 0.40) (2 RCTs) LOWs3:5:6 ses presented in re-
ported) (BMI z score) view for: abdominal cir-
cumference, subscapu-
lar skinfold thickness,
The mean BMI z score in the intervention group triceps skinfold thick-
was 0.05 higher (0.29 lower to 0.40 higher) ness and total body fat
Type 2 diabetes melli- Not estimable (0 RCTs) No data reported for
tus type 2 diabetes mellitus
in any of the included

RCTs
Neurosensory disability Not estimable (0 RCTs) No data reported for

neurosensory disability
in any of the included
RCTs

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its

95%Cl).

Cl: confidence interval; GDM: gestational diabetes mellitus; MD: mean difference; RCT: randomised controlled trial; RR: risk ratio; UK: United Kingdom; USA: United States of

America

GRADE Working Group grades of evidence

High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

"Imprecision (-2): confidence interval crossing the line of no effect and few events

2Trial limitations (-1): 12 RCTs, some with potentially serious or very serious design limitations (> 62% of weight from 1 RCT

at low risk of bias overall)
3Imprecision (-1): confidence interval crossing the line of no effect
4Inconsistency (-1): 12 =77%

5Trial limitations (-1): 2 RCTs with potentially serious or very serious design limitations (particularly in relation to attrition bias

for long-term follow-up)
®Inconsistency (0): 12 = 59% (not downgraded)



DISCUSSION

Summary of main results

in this updated Cochrane review we included 23 randomised con-
trolled trials (involving 8918 women and their 8709 infants) that
compared combined diet and exercise interventions with no in-
tervention (standard care).

For our primary review outcomes, there was a possible reduced
risk of gestational diabetes mellitus (GDM) and caesarean sec-
tion for women receiving diet and exercise interventions compared
with standard care (both moderate-quality evidence). Of the 3353
women receiving diet and exercise interventions, 525 (16%) were
diagnosed with GDM, compared with 551 (17%) of the 3280
women receiving standard care (an absolute risk reduction of ap-
proximately 1%). These data supported rates of GDM of 168 per
1000 for the standard care group, and 143 per 1000 (95% CI 119
to 170) for the diet and exercise intervention group. There were
no clear differences between groups for pre-eclampsia (low-qual-
1ty evidence), pregnancy-induced hypertension/hypertension (very
low-quality evidence), perinatal mortality (low-quality evidence) or
large-for-gestational age low-quality evidence). No data were re-
ported from any of the included trials for infant mortality or mor-
bidity composite.

Subgroup analyses (based on trial design, maternal body mass in-
dex (BMI) and ethnicity) for our primary outcomes revealed no
clear differential treatment effects according to the characteristics
assessed. The impact of maternal age, parity and specific features
of the diet and exercise interventions could not be assessed, due to
the paucity of information/data and the inability to meaningfully
group intervention characteristics. Sensitivity analyses (restricted
to the trials at low risk of selection bias) supported findings ob-
served in the main analyses.

Similarly, for most of the secondary outcomes assessed using
GRADE, there were no clear differences between groups, includ-
ing for perineal trauma (moderate-quality evidence), neonatal hy-
poglycaemia (low-quality evidence), and childhood adiposity (BMI
z score) (low-quality evidence). However, there was evidence of less
gestational weight gain for women receiving diet and exercise inter-
ventions compared with standard care (moderate-quality evidence).
On average, women receiving the diet and exercise interventions
gained 0.89 kg less (95% CI 1.39 kg to 0.40 kg less) than women
receiving standard care. No data were reported by the included
trials for maternal postnatal depression or type 2 diabetes mellitus,
or for childhood/adulthood type 2 diabetes mellitus or neurosen-
sory disability.

For the majority of other secondary outcomes (not assessed using
GRADE), we did not observe clear differences between groups.
However, we did observe additional benefits in relation to ges-
tational weight gain (less gestational weight gain per week; and
a lower chance of having gestational weight gain above Institute
of Medicine (IOM) recommendations) for women receiving diet
and exercise interventions compared with standard care. Further,

postnatally, women receiving diet and exercise interventions had
less weight retention and a higher chance of returning to their pre-
pregnancy weight compared with those receiving standard care.
There were also reductions in preterm birth, macrosomia (de-
fined as birthweight less than 4500 g) and respiratory distress syn-
drome observed among infants born to mothers receiving diet
and exercise interventions, compared with those born to moth-
ers receiving standard care. We did not conduct meta-analyses
for secondary outcomes relating to adherence to the interven-
tion, behaviour changes associated with the intervention, relevant
biomarker changes associated with the intervention, sense of well-
being and quality of life, or views of the intervention, as data were
not considered suitable, often due to substantial variation in re-
porting. Generally, good adherence and positive views were re-
ported among women in the diet and exercise intervention groups.
While findings related to biomarker changes and sense of well-
being and quality of life were mixed, the majority of trials demon-
strated some benefits in regards to diet and/or exercise behaviour
changes for women receiving the diet and exercise interventions
compared with those receiving standard care.

Overall completeness and applicability of
evidence

The evidence for combined diet and exercise interventions during
pregnancy for GDM prevention is incomplete. Though we were
able to include 23 trials involving almost 9000 women, assessing
a wide range of combined diet and exercise interventions, many
of these trials reported on few review outcomes. All included trials
compared the interventions with standard or routine care, and
thus we were not able to consider comparisons of different types
of combined diet and exercise interventions.

In regards to review outcomes selected for quality assessment using
GRADE, while 19, 16 and 14 trials, respectively provided data
for meta-analyses of GDM, gestational weight gain and caesarean
section, less than half of the included trials contributed data for
meta-analyses for large-for-gestational age (11 trials), pre-eclamp-
sia (eight trials), pregnancy-induced hypertension/hypertension
(six trials), perineal trauma (two trials), perinatal mortality (two
trials), neonatal hypoglycaemia (two trials), and childhood adipos-
ity (two trials). For the remaining outcomes selected for quality
assessment using GRADE (maternal depression and type 2 dia-
betes; infant mortality or morbidity composite; childhood/adult-
hood type 2 diabetes and neurosensory disability), no included
trials provided data.

For many of our other secondary review outcomes (including out-
comes in childhood and those related to the use and costs of health-
care services), evidence was limited to data from one or two trials.
Though included trials have now provided some (limited) data on
childhood health and maternal health in the postpartum period,
for the majority of review outcomes relating to long-term health
for the mothers and their infants in childhood and adulthood,
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there were no data. Thus, there remains a paucity of evidence
regarding the effects of these interventions during pregnancy on
longer-term health. Further, there were limited data provided from
included trials in regards to adherence, women’s sense of well-be-
ing, quality of life and their views. Reporting of outcomes such
as relevant biomarkers and behaviour changes associated with the
intervention was not standardised (and varied greatly) in included
trials, restricting our ability to combine data.

The ability to draw firm conclusions was further limited, partic-
ularly, by notable variations in the characteristics of the interven-
tions assessed (considering the features of both the diet and exercise
components) and women included in the trials. While we chose
to combine trials in one comparison, and attempted to explore
variation through subgroup analyses, the ability to do this was
limited by the difficulty in meaningfully grouping trials according
to important characteristics. In regards to applicability, of the 23
included trials, all except one were conducted in upper-middle
or high-income countries. This likely limits the generalisability of
the findings to other countries, particularly low-resource settings.
Further, the included trials used specific and varying screening/
diagnostic tests, diagnostic criteria, and subsequent management
strategies for GDM, which may limit both the interpretation of
data, and also, the applicability of the results for countries/settings
using different approaches, and with varying practicability and
feasibility considerations.

Quality of the evidence

Risk of bias of the 23 included trials was mixed. Dodd 2014,
the largest trial (involving 2212 women and their infants) was
considered to be at low risk of bias overall. Across the included
trials, there was a general lack of methodological detail provided
to assess specific aspects of risk of bias, leading to many ’unclear’
judgements. We were able to include 12 of the 23 trials, judged
to be at low risk of selection bias, in sensitivity analyses, which
largely supported findings from the main analyses (with Dodd
2014 contributing between approximately 20% and 66% of the
weight to the meta-analyses).

For outcomes assessed using GRADE, evidence was determined to
be moderate quality (GDM, caesarean section, gestational weight
gain and perineal trauma), low quality (pre-eclampsia, perina-
tal mortality, large-for-gestational age, neonatal hypoglycaemia
and childhood adiposity), or very low quality (pregnancy-induced
hypertension/hypertension). Evidence was predominantly down-
graded due to design limitations (risk of bias), and imprecision
(uncertain effect estimates, and at times, small sample sizes and
low event rates), however two outcomes (pregnancy-induced hy-
pertension/hypertension and neonatal hypoglycaemia), were also
downgraded for unexplained inconsistency (statistical heterogene-
ity).

Potential biases in the review process

The search for trials in this area was performed using Cochrane
Pregnancy and Childbirth’s Trials Register. It is unlikely that trials
that have been conducted have been missed, however unpublished
trials, or ongoing trials not registered in clinical trial registries
could be missing. Should such trials be identified, we will include
them in future updates of the review.

We explored the potential for publication bias using funnel plots
for outcomes with 10 or more trials included in meta-analyses
(GDM, caesarean section, large-for-gestational age, gestational
weight gain, gestational weight gain above the IOM recommen-
dations, gestational age at birth, preterm birth, macrosomia, and
birthweight), and there was no clear indication of asymmetry ex-
cept in the case of gestational weight gain.

We aimed to reduce bias wherever possible by having at least two
review authors independently working on trial selection, data ex-
traction, risk of bias judgements, and GRADE assessments.

Agreements and disagreements with other
studies or reviews

Two Cochrane reviews have assessed diet interventions (Tieu
2017) and exercise interventions (Han 2012) for GDM preven-
tion. Tieu 2017 included 11 trials involving 2786 women and
their infants, six of which compared diet interventions with stan-
dard care. Similar to our review, a reduction in GDM was observed
for women receiving diet interventions compared with standard
care (very low-quality evidence), however unlike our review, a sub-
group analysis suggested a greater treatment effect for overweight
and obese women (Tieu 2017). Tieu 2017 also found less gesta-
tional weight gain among women who received diet interventions
compared with standard care (low-quality evidence). Han 2012 in-
cluded five trials involving 1115 women and their infants, assess-
ing exercise intervention compared with standard care. Unlike our
review, no clear impact of exercise interventions on GDM was
shown (quality of evidence not assessed) (Han 2012). Both reviews
concluded that additional high-quality evidence is required (Han
2012; Tieu 2017).

A further Cochrane review has assessed diet interventions, exer-
cise interventions, or combined diet and exercise interventions
for preventing excessive gestational weight gain in pregnancy
(Muktabhant 2015). Muktabhant 2015 included 65 trials, of
which 49 involving 11,444 women and their infants contributed
data, most of which compared such interventions with standard
care. As in our review, diet or exercise, or both, interventions were
shown to reduce excessive gestational weight gain (high-quality ev-
idence), and lead to lower gestational weight gain compared with
standard care (moderate-quality evidence) (Muktabhant 2015). Un-
like our review, a reduction in maternal hypertension (low-quality
evidence) was observed, and no clear differences in preterm birth
(moderate-quality evidence) or macrosomia (high-quality evidence)
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were observed, as were seen in our review. In a subgroup analysis by
risk, however, high-risk women who received combined diet and
exercise interventions had a lower risk of macrosomia (moderate-
quality evidence), and their infants had a lower risk of respiratory
distress syndrome (moderate-quality evidence) (Muktabhant 2015),
as we observed. Muktabhant 2015 did not assess the impact of
such interventions on GDM (as it is the focus of our review).
Numerous other systematic and non-systematic reviews have as-
sessed diet and/or exercise interventions for reducing adverse preg-
nancy outcomes, including GDM. The reviews continue to reveal
inconsistent findings in regards to benefit, however much of this
variation is likely attributable to differences in groups of women
and types of interventions (and thus trials) included and assessed.
For example, in regards to variations in types of interventions, re-
cently, Song 2016 conducted a systematic review and meta-analysis
assessing the effects of diet and/or exercise interventions on the risk
of GDM. The review included 29 trials involving 11,487 women
and overall showed a reduction in GDM (Song 2016). Song 2016
thus concluded that lifestyle modification during pregnancy can
reduce the risk of GDM. However, when combined diet and exer-
cise (14 trials), diet alone (five trials), and exercise alone (10 trials)
interventions were considered separately, the observed reductions
in GDM were no longer ’statistically significant’, although the di-
rection of effect for each type of intervention did suggest benefit
(Song 2016). In regards to assessments of interventions in different
groups of women, O’Brien 2016, for example, showed no clear
impact of diet and/or lifestyle interventions on GDM specifically
in women with a normal BMI; while Madhuvrata 2015 showed a
reduction in GDM with diet interventions (but not exercise inter-
ventions or combined diet and exercise interventions) specifically
in women with risk factors for GDM.

A recent individual participant data (IPD) analysis of antenatal
diet and exercise interventions (Rogozin ska 2017) showed some
similarities and some differences with our findings. In the overall
IPD, there were 36 studies with 12,343 women (last searched in
March 2015), covering diet alone, exercise alone and mixed diet
and exercise interventions compared with standard care. The IPD
found no overall difference for GDM or preterm birth, in contrast
to our finding of a reduction in these two outcomes. However, both
our review and the IPD found reductions in gestational weight
gain and caesarean section with lifestyle interventions. The IPD
included 16 mixed diet and exercise studies but noted that 10 other
mixed diet and exercise studies were not included, which may
explain differences in findings (our review included 23 studies).
Although evidence appears to be accumulating in favour of diet
and combined diet and exercise interventions for the prevention
of GDM, uncertainty remains, and further work is required to
disentangle specific effects in different groups of women, and with
different diet and exercise intervention characteristics.

AUTHORS’ CONCLUSIONS

Implications for practice

Moderate-quality evidence suggests reduced risks of GDM and cae-
sarean section with combined diet and exercise interventions dur-
ing pregnancy as well as reductions in gestational weight gain, com-
pared with standard care. There were no clear differences in hyper-
tensive disorders of pregnancy, perinatal mortality, large-for-ges-
tational age, perineal trauma, neonatal hypoglycaemia, and child-
hood adiposity (moderate- tovery low-quality evidence).

Due to the variability of the diet and exercise components tested in
the included studies, the evidence in this review has limited ability
to inform practice. Future studies need to describe the interven-
tions used in more detail, if and how these influenced behaviour
change and ideally be standardised between studies. Studies could
consider use existing core outcome sets to facilitate more standard-
ised reporting.

Implications for research

Additional adequately-powered, well-designed randomised con-
trolled trials, addressing the limitations of previous studies, are
needed to assess the effects of combined diet and exercise inter-
ventions compared with standard care, and further, to assess the
effects of different diet and exercise interventions.

It is important for future trials to consider collecting and report-
ing on important outcomes such as those suggested in this re-
view, including short-term and long-term maternal and infant/
child/adult outcomes, and outcomes relating to the use and costs
of health services. Improved reporting of maternal characteristics
will enable further assessment of variation in intervention effects,
such as based on baseline risk for GDM. Enhanced reporting, and
exploration of the effects of specific characteristics of the diet and
exercise interventions, is required. The data in the current review
are complicated by factors such as differing diagnostic criteria for
GDM, and varied outcome descriptions and definitions; these are
important issues for future trials to consider.

We have identified 14 planned or ongoing studies and 10 are
awaiting classification (pending the availability/reporting of data
on GDM). We will consider these in the next review update.

ACKNOWLEDGEMENTS

We acknowledge the support from the Cochrane Pregnancy and
Childbirth editorial team in Liverpool, UK and the Australian and
New Zealand Satellite of Cochrane Pregnancy and Childbirth in
Adelaide, Australia.

This project was supported by the National Institute for Health
Research (NIHR), via a Cochrane Infrastructure funding and a

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 46
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cochrane Review Incentive Scheme Award: 16/72/02. The views
and opinions expressed therein are those of the authors and do not
necessarily reflect those of NTHR.

We thank Morven Crane for her contribution to the protocol and
initial version of this review.

REFERENCES

References to studies included in this review

Asbee 2009 {published data only}
Asbee SM, Jenkins TR, Butler JR, White J, Elliot M,
Rutledge A. Dietary counseling prevents excessive weight
gain during pregnancy, a randomized controlled trial.
Obstetrics and Gynecology 2008;111(4 Suppl):6S.
* Asbee SM, Jenkins TR, Butler JR, White ], Elliot M,
Rutledge A. Preventing excessive weight gain during
pregnancy through dietary and lifestyle counseling: a
randomized controlled trial. Obstetrics and Gynecology
2009;113(2 Pt 1):305-12.
NCT00792480. Does dietary and lifestyle counseling
prevent excessive weight gain during pregnancy? A
randomized controlled trial (WIP). https://clinicaltrials.gov/
ct2/show/NCT00792480 (first received 14 November
2008).

Bruno 2016 {published data only}
* Bruno R, Petrella E, Bertarini V, Pedrielli G, Neri I,
Facchinetti F. Adherence to a lifestyle programme in
overweight/obese pregnant women and effect on gestational
diabetes mellitus: a randomized controlled trial. Maternal
and Child Nutrition 2016 Sep 19 [Epub ahead of print].
[DOI: 10.1111/mcen.12333
NCTO01783210. Pregnancy complications in women with
BMI > 25kg/m? enrolled in a healthy lifestyle and eating
habits program. clinicaltrials.gov/ct2/show/NCT01783210
(first received 28 January 2013).

Dodd 2014 {published data only}
ACTRN12607000161426. Limiting weight gain in
overweight and obese women during pregnancy to improve
health outcomes: a randomised trial. anzctr.org.au/Trial/
Registration/TrialReview.aspx?id=81642 (first received 12
October 2006).
Cramp CS, Moran L], Deussen AR, Yelland LN, Dodd
JM. Evaluation of printed nutrition education material in
overweight and obese women during pregnancy-findings
from the LIMIT randomised trial. Journal of Paediatrics and
Child Health 2013;49 Suppl 2:118.
Dodd J. Obesity in pregnancy-the LIMIT randomised trial.
Journal of Paediatrics and Child Health 2013;49 Suppl 2:4.
Dodd JM. Dietary and lifestyle advice for pregnant women
who are overweight or obese: the LIMIT randomized trial.
Annals of Nutrition and Metabolism 2014;64(3-4):197-202.
Dodd JM, Cramp C, Sui Z, Yelland LN, Deussen AR,
Grivell RM, et al. The effects of antenatal dietary and
lifestyle advice for women who are overweight or obese on

maternal diet and physical activity: the LIMIT randomised
trial. BMC Medicine 2014;12(1):161.

Dodd JM, Deussen AR, Mohamad I, Rifas-Shiman SL,
Yelland LN, Louise J, et al. The effect of antenatal lifestyle
advice for women who are overweight or obese on secondary
measures of neonatal body composition: the LIMIT
randomised trial. BJOG: an international journal of obstetrics
and gynaecology 2016;123(2):244-53.

Dodd JM, Kannieappan LM, Grivell RM, Deussen AR,
Moran L], Yelland LN, et al. Effects of an antenatal
dietary intervention on maternal anthropometric measures
in pregnant women with obesity. Obesizy 2015;23(8):
1555-62.

Dodd JM, McPhee AJ, Turnbull D, Yelland LN, Deussen
AR, Grivell RM, et al. The effects of antenatal dietary and
lifestyle advice for women who are overweight or obese on
neonatal health outcomes: the LIMIT randomised trial.
BMC Medicine 2014;12(1):163.

Dodd JM, Newman A, Moran L], Deussen AR, Grivell
RM, Yelland LN, et al. The effect of antenatal dietary and
lifestyle advice for women who are overweight or obese

on emotional well-being: the LIMIT randomized trial.
Acta Obstetricia et Gynecologica Scandinavica 2016;95(3):
309-18.

Dodd JM, O’Brien CM, Grivell RM. Modifying diet and
physical activity to support pregnant women who are
overweight or obese. Current Opinion in Clinical Nutrition
and Metabolic Care 2015;18(3):318-23.

* Dodd JM, Turnbull D, McPhee AJ, Deussen AR, Grivell
RM, Yelland LN, et al. Antenatal lifestyle advice for women
who are overweight or obese: LIMIT randomised trial.
BM]J 2014;348:21285.

Dodd JM, Turnbull D, McPhee AJ, Deussen AR, Grivell
RM, Yelland LN, et al. Dietary and physical activity
interventions for women who are overweight or obese
during pregnancy - the findings of the LIMIT randomized
trial. The Power of Programming 2014: International
Conference on Developmental Origins of Adiposity and
Long-Term Health; 2014 March 13-15; Munich, Germany.
2014:22-3.

Dodd JM, Turnbull DA, McPhee AJ, Wittert G, Crowther
CA, Robinson JS. Limiting weight gain in overweight

and obese women during pregnancy to improve health
outcomes: the LIMIT randomised controlled trial. BMC
Pregnancy and Childbirth 2011;11:79.

Eames A]J, Grivell RM, Dodd JM, Deussen A. The effect
of limited gestational weight gain in overweight and obese

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

47



women on maternal and infant outcomes. Journal of
Pacediatrics and Child Health 2013;49 Suppl 2:19.

Grivell R, Yelland L, Earl RA, Stachr CJ, Dodd J. The
effect of antenatal dietary and lifestyle advice on fetal body
composition in women who are overweight or obese:
findings from the LIMIT randomised trial. Ultrasound in
Obstetrics and Gynecology 2013;42(Suppl 1):10.

Grivell R, Yelland L, Stachr CJ, Earl RA, Dodd J. The effect
of antenatal dietary and lifestyle advice on fetal growth

in women who are overweight or obese: findings from

the LIMIT randomised trial. Ultrasound in Obstetrics and
Gynecology 2013;42(Suppl 1):83.

Grivell RM, Yelland L, Stachr C, Earl RA, Dodd JM.

The effect of antenatal dietary and lifestyle advice on

fetal body composition in women who are overweight or
obese: Findings from the LIMIT randomised trial. The
Power of Programming 2014: International Conference
on Developmental Origins of Adiposity and Long-Term
Health; 2014 March 13-15; Munich, Germany. 2014:
56-7.

Grivell RM, Yelland L, Stachr C, Earl RA, Dodd JM. The
effect of antenatal dietary and lifestyle advice on fetal growth
in women who are overweight or obese: Findings from
the LIMIT randomised trial. The Power of Programming
2014: International Conference on Developmental Origins
of Adiposity and Long-Term Health; 2014 March 13-15;
Munich, Germany. 2014:46-7.

Grivell RM, Yelland LN, Deussen A, Crowther CA, Dodd
JM. Antenatal dietary and lifestyle advice for women who
are overweight or obese and the effect on fetal growth

and adiposity: the LIMIT randomised trial. B/OG: an
international journal of obstetrics & gynaecology 2016;123
(2):233-43.

Kannieappan LM, Deussen AR, Moran L], Grivell RM,
Yelland LN, Dodd JM. The effect of antenatal dietary
advice on maternal body composition in women who are
overweight or obese - findings from the LIMIT randomised
trial. Journal of Paediatrics and Child Health 2013;49 Suppl
2:94.

Newman AK, Deussen AR, Moran L], Grivell RM, Yelland
LN, Turnbull D, et al. The effect of antenatal dietary and
lifestyle advice on maternal psychological health in women
who are overweight or obese-findings from the LIMIT
randomised trial. Journal of Paediatrics and Child Health
2013;49 Suppl 2:119.

Sui Z, Yelland LN, Turnbull D, Dodd JM. Walking to
limit gestational weight gain and keep fit during pregnancy
- findings from the walk randomised trial. Journal of
Pacediatrics and Child Health 2013;49 Suppl 2:120.

Szmeja MA, Cramp C, Grivell RM, Deussen AR, Yelland
LN, Dodd JM. Use of a DVD to provide dietary and
lifestyle information to pregnant women who are overweight
or obese: a nested randomised trial. BMC Pregnancy and
Childbirth 2014;14(1):409.

Szmeja MA, Grivell RM, Deussen AR, Dodd JM.
Evaluation of information provision to women who are
overweight or obese during pregnancy. Journal of Pacdiatrics

and Child Health 2011;47 (Suppl 1):78.

El Beltagy 2013 {published data only}

El Beltagy N, El Deen SS, Mohamed R. Does physical
activity and diet control reduce the risk of developing

gestational diabetes mellitus in Egypt? A randomized

controlled trial. Journal of Perinatal Medicine 2013;41
(Suppl 1):1176.

Harrison 2013 {published data only}

ACTRN12608000233325. Healthier lifestyles: preventing
gestational diabetes in high risk pregnancies: a research
and education project. anzctr.org.au/Trial/Registration/
TrialReview.aspx? ACTRN=12608000233325 (first received
5 May 2008).

Harrison CL, Lombard CB, Gibson-Helm M, Deeks

A, Teede HJ. Limiting excess weight gain in high-risk
pregnancies: A randomized controlled trial. Endocrine
Reviews 2011;32(3 Meeting Abstracts):P1-466.

* Harrison CL, Lombard CB, Strauss BJ, Teede HJ.
Optimizing healthy gestational weight gain in women at
high risk of gestational diabetes: a randomized controlled
trial. Obesizy 2013;21(5):904-9.

Harrison CL, Lombard CB, Teede HJ. Limiting postpartum
weight retention through early antenatal intervention: the
HeL.P-her randomised controlled trial. International Journal
of Behavioral Nutrition and Physical Activity 2014;11(1):
134.

Harrison CL, Teede HJ, Lombard CB. How effective is self-
weighing in the setting of a lifestyle intervention to reduce
gestational weight gain and postpartum weight retention?

. Australian and New Zealand Journal of Obstetrics and
Gynaecology 2014;54:382-5.

Lombard C, Harrison C, Teede H. A randomized controlled
trial investigating self-weighing and the prevention of excess
weight gain in early pregnancy. Endocrine Reviews 2011;32
(3 Meeting Abstracts):P2-768.

Teede HJ, Harrison CL, Gibson-Helm M, Lombard CB.
Improving physical activity in high-risk pregnancies: A
randomized controlled trial. Endocrine Reviews 2011;32(3
Meeting Abstracts):P1-467.

Hawkins 2014 {published data only}

* Hawkins M, Hosker M, Marcus BH, Rosal MC, Braun
B, Stanek EJ, et al. A pregnancy lifestyle intervention

to prevent gestational diabetes risk factors in overweight
Hispanic women: a feasibility randomized controlled trial.
Diabetic Medicine 2014;32:108-15.

NCT01141582. A lifestyle intervention to prevent
gestational diabetes. clinicaltrials.gov/archive/
NCT01141582/2010°06°09 (first received 2 August 2008).

Herring 2016 {published data only}

* Herring SJ, Cruice JE Bennett GG, Rose MZ, Davey A,
Foster GD. Preventing excessive gestational weight gain
among African American women: a randomized clinical
trial. Obesity 2016;24(1):30-6.

NCT01530776. Healthy4Baby: Preventing postpartum
weight retention among low-income, black women.
clinicaltrials.gov/ct2/show/NCT01530776 (first received
23 January 2012).

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 48
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Hoirisch-Clapauch 2016 {published and unpublished data}

Hoirisch-Clapauch S, San’ Anna MCW, Moreira ECC,
Frankel PP, Valle MP, D’Ippolito MM. A protocol
combining daily walking and a low glycemic index

diet increases the rate of take-home babies in women
with consecutive first-trimester miscarriages. B/OG: an
international journal of obstetrics and gynaecology 2016;123
(Suppl 2):74-5.

Hui 2012 {published data only}

Hui A, Back L, Ludwig S, Gardiner P, Sevenhuysen G,
Dean H, et al. Exercise and dietary intervention increases
physical activity, promotes healthy diet and reduces excessive
gestational weight gain in pregnant women: A randomized
controlled trial in Urban community. Diabetes 2011;60:
A351.

* Hui A, Back L, Ludwig S, Gardiner B, Sevenhuysen G,
Dean H, et al. Lifestyle intervention on diet and exercise
reduced excessive gestational weight gain in pregnant
women under a randomised controlled trial. BJOG: an
international journal of obstetrics and gynaecology 2012;119
(1):70-7.

Hui AL, Ludwig S, Gardiner P, Sevenhuysen G, Dean H,
Sellers E, et al. Exercise and dietary intervention during
pregnancy results in reduced excessive gestational weight
gain. Diabetes 2010;59(Suppl 1):A509.

Hui AL, Ludwig SM, Gardiner P, Sevenhuysen G, Murray
R, Morris M, et al. Community-based exercise and dietary
intervention during pregnancy: a pilot study. Canadian
Journal of Diabetes 2006;30(2):169-75.

Hui 2014 {published data only}

Hui AL, Back L, Reid A, Sevenhuysen G, Ludwig S, Dean
H, et al. Effects of physical activity and dietary intakes on
weight gain of pregnant women with normal and above
normal prepregnancy weight. Canadian Journal of Diabetes
2012;36(5 Suppl 1):S8.

* Hui AL, Ludwig S, Gardiner P, Sevenhuysen G, Dean H]J,
Sellers E, et al. Effects of lifestyle intervention on dietary
intake, physical activity level, and gestational weight gain in
pregnant women with different pre-pregnancy Body Mass
Index in a randomized control trial. BMC Pregnancy and
Childbirth 2014;14(1):331.

NCT00486629. Impact of diet and exercise activity on
pregnancy outcomes (IDEA). clinicaltrials.gov/ct2/show/
NCT00486629 (first received 12 June 2007).

Jing 2015 /published data only}

ChiCTR-IPR-15005809. The effect of a personalized
intervention on weight gain and physical activity among
pregnant women in China. chictr.org.cn/showprojen.aspx?
proj=10240 (first received 12 January 2015).

* Jing W, Huang Y, Liu X, Luo B, Yang Y, Liao S. The effect
of a personalized intervention on weight gain and physical
activity among pregnant women in China. nternational
Journal of Gynaecology and Obstetrics 2015;129(2):138-41.

Koivusalo 2016 /published data only}

Grotenfelt NE, Wasenius NS, Rono K, Laivuori H,
Stach-Lempinen B, Orho-Melander M, et al. Interaction
between rs10830963 polymorphism in mtnrlb and

lifestyle intervention on occurrence of gestational diabetes.
Diabetologia 2016;59(8):1655-8.

* Koivusalo SB, Rono K, Klemetti MM, Roine RP,
Lindstrom J, Erkkola M, et al. Gestational diabetes
mellitus can be prevented by lifestyle intervention: The
Finnish gestational diabetes prevention study (RADIEL): A
randomized controlled trial. Diabetes Care 2016;39:24-30.
NCT01698385. Prevention of gestational diabetes through
lifestyle modification (RADIEL) - a randomized controlled
multi-centre intervention study. clinicaltrials.gov/ct2/show/
NCT01698385 (first received 11 September 2012).

Rono K, Stach-Lempinen B, Klemetti MM, Kaaja RJ,
Poyhonen-Alho M, Eriksson JG, et al. Prevention of
gestational diabetes through lifestyle intervention: study
design and methods of a Finnish randomized controlled
multicenter trial (RADIEL). BMC Pregnancy and Childbirth
2014;14:70.

Valkama A, Koivusalo S, Lindstrom J, Meinila J, Kautiainen
H, Stach-Lempinen B, et al. The effect of dietary
counselling on diet in pregnant women at risk for gestational
diabetes. Annals of Nutrition and Metabolism 2015;67
(Suppl 1):138.

Valkama A, Koivusalo S, Lindstrom J, Meinila J, Kautiainen
H, Stach-Lempinen B, et al. The effect of dietary
counselling on food intakes in pregnant women at risk for
gestational diabetes: a secondary analysis of a randomised
controlled trial RADIEL. European Journal of Clinical
Nutrition 2016;70(8):912-7.

Korpi-Hyovalti 2011 {published data only}

* Korpi-Hyovalti EA, Laaksonen DE, Schwab US,
Vanhapiha TH, Vihla KR, Heinonen ST, et al. Feasibility
of a lifestyle intervention in early pregnancy to prevent
deterioration of glucose tolerance. BMC Public Health
2011;11:179.

NCTO01130012. Prevention of gestational diabetes.
clinicaltrials.gov/ct2/show/NCT01130012 (first received
11 May 2010).

Luoto 2011 /published data only}

Aittasalo M, Raitanen ], Kinnunen TI, Ojala K, Kolu P,
Luoto R. Is intensive counseling in maternity care feasible
and effective in promoting physical activity among women
at risk for gestational diabetes? Secondary analysis of a
cluster randomized NELLI study in Finland. International
Journal of Behavioral Nutrition and Physical Activity 2012;9:
104.

ISRCTN33885819. Primary prevention of gestational
diabetes among women at risk: a cluster-randomized
controlled trial. isrctn.com/ISRCTN33885819 (first
received 12 September 2007).

Kinnunen TI, Puhkala J, Raitanen J, Ahonen S, Aittasalo
M, Virtanen SM, et al. Effects of dietary counselling on
food habits and dietary intake of Finnish pregnant women
at increased risk for gestational diabetes - a secondary
analysis of a cluster-randomized controlled trial. Maternal
and Child Nutrition 2014;10(2):184-97.

Kolu P, Raitanen ], Luoto R. Physical activity and health-
related quality of life during pregnancy: a secondary analysis

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

49



of a cluster-randomised trial. Maternal and Child Health
Journal 2014;18(9):2098-105.

Kolu P, Raitanen J, Rissanen P, Luoto R. Cost-effectiveness
of lifestyle counselling as primary prevention of gestational
diabetes mellitus: findings from a cluster-randomised trial.
PLOS One 2013;8(2):¢56392.

Kolu P, Raitanen J, Rissanen P, Luoto R. Health care
costs associated with gestational diabetes mellitus among
high-risk women - results from a randomised trial. BMC
Pregnancy and Childbirth 2012;12:71.

Leppanen M, Aittasalo M, Raitanen J, Kinnunen TT,
Kujala UM, Luoto R. Physical activity during pregnancy:
predictors of change, perceived support and barriers among
women at increased risk of gestational diabetes. Maternal
and Child Health Journal 2014;18(9):2158-66.

* Luoto R, Kinnunen T1I, Aittasalo M, Kolu P, Raitanen J,
Ojala K, et al. Primary prevention of gestational diabetes
mellitus and large-for-gestational-age newborns by lifestyle
counseling: a cluster-randomized controlled trial. PLOS
Medicine 2011;8(5):1-11.

Luoto RM, Kinnunen TI, Aittasalo M, Ojala K,
Mansikkamaki K, Poropainen E, et al. Prevention of
gestational diabetes: design of a cluster-randomized
controlled trial and one-year follow-up. BMC Pregnancy
and Childbirth 2010;10:39.

Puhkala J, Luoto R, Ahotupa M, Raitanen J, Vasankari T.
Postpartum weight retention is associated with elevated
ratio of oxidized LDL lipids to HDL-cholesterol. Lipids
2013;48(12):1227-35.

Petrella 2013 {published data only}

Petrella E, Facchinetti F, Bertarini V, Pignatti L, Neri I,
Battistini NC. Occurrence of pregnancy complications in
women with BMI > 25 submitted to a healthy lifestyle and
cating habits program. American Journal of Obstetrics and
Gynecology 2013;208(1 Suppl):533—4.

* Petrella E, Malavolti M, Bertarini V, Pignatti L, Neri I,
Battistini NC, et al. Gestational weight gain in overweight
and obese women enrolled in a healthy lifestyle and eating
habits program. Journal of Maternal-Fetal and Neonaral
Medicine 2014;27(13):1348-52.

Phelan 2011 {published data only}

Hagobian TA, Phelan S, Gorin AA, Phipps MG, Abrams B,
Wing RR. Effects of maternal lifestyle intervention during
pregnancy on untreated partner weight: results from fit for
delivery study. Obesity 2016;24(1):23-5.

NCT01117961. Promoting healthy weight gain during
pregnancy. clinicaltrials.gov/ct2/show/NCT01117961 (first
received 15 April 2010).

Phelan S, Phipps MG, Abrams B, Darroch F, Grantham
K, Schaffner A, et al. Does behavioral intervention in
pregnancy reduce postpartum weight retention? Twelve-
month outcomes of the Fit for Delivery randomized trial.
American Journal of Clinical Nutrition 2014;99(2):302-12.
Phelan S, Phipps MG, Abrams B, Darroch F, Schaffner A,
Wing RR. Factors associated with success in the "fit for
delivery® intervention to reduce excessive gestational weight

gain. Obesity 2011;19(Suppl 1):595.

* Phelan S, Phipps MG, Abrams B, Darroch E, Schaffner
A, Wing RR. Randomized trial of a behavioral intervention
to prevent excessive gestational weight gain: the Fit for
Delivery Study. American Journal of Clinical Nutrition
2011;93(4):772-9.

Phelan S, Phipps MG, Abrams B, Darroch E, Schafner A,
Wing RR. Randomized trial of a behavioral intervention
to prevent excessive gestational weight gain: The fit for
delivery study. Obesity 2010;18(Suppl 2):S68.

Polley 2002 {published data only}

Polley BA, Wing RR, Sims C]J. Randomized controlled
trial to prevent excessive weight gain in pregnant women.
International Journal of Obesity and Related Metabolic
Disorders 2002;26(11):1494-502.

Poston 2013 {published data only}

Hayes L, Bell R, Robson S, Poston L. Association between
physical activity in obese pregnant women and pregnancy
outcomes: The UPBEAT pilot study. Annals of Nutrition
and Metabolism 2014;64(3-4):239-46.

Hayes L, Mcparlin C, Kinnunen TI, Poston L, Robson SC,
Bell R. Change in level of physical activity during pregnancy
in obese women: findings from the UPBEAT pilot trial.
BMC Pregnancy and Childbirth 2015;15:52.

Maitland RA, Barr S, Briley A, Seed P, Poston L. Incidence
of gestational diabetes in an obese population using the
International Association of Diabetes and Pregnancy Study
Groups (IADPSG) criteria in the UK Pregnancies Better
Eating and Activity Trial (UPBEAT) pilot study. Diaberic
Medicine 2012;29(Suppl 1):152.

* Poston L, Briley AL, Barr S, Bell R, Croker H, Coxon
K, et al. Developing a complex intervention for diet and
activity behaviour change in obese pregnant women (the
UPBEAT trial); assessment of behavioural change and
process evaluation in a pilot randomised controlled trial.
BMC Pregnancy and Childbirth 2013;13(1):148.

Poston L, Holmes B, Kinnunen T, Croker H, Bell R,
Sanders T, et al. A complex intervention to improve
outcome in obese pregnancies; the upbeat study. Archives of
Disease in Childhood: Fetal and Neonatal Edition 2011;96
(Suppl 1):Fa97.

Schneeberger C, Flynn A, Barr S, Seed PT, Inskip HM,
Poston L. Maternal diet patterns and glycaemic load in
obese pregnant women taking part in a pilot trial of a
lifestyle intervention (the upbeat trial). Diabetes 2014; Vol.
63:A342.

Poston 2015 {published data only}

Briley A, Seed B, Singh C, Patel N, Poston L. Gestational
weight gain in obese pregnant women, the impact of

a lifestyle intervention and implications for guidelines
(UPBEAT trial). B/OG: an international journal of obstetrics
and gynaecology 20165123 (Suppl 1):55-6.

Briley A, Seed PT, Singh C, Patel N, Poston L. Gestational
weight gain, BMI and pregnancy outcomes in obese
pregnant women in the UPBEAT behavioural intervention
RCT. Reproductive Sciences 2016;23(1 Suppl 1):277A.
Briley AL, Barr S, Badger S, Bell R, Croker H, Godfrey

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

50



KM, et al. A complex intervention to improve pregnancy
outcome in obese women; the UPBEAT randomised
controlled trial. BMC Pregnancy and Childbirth 2014;14
(1):74.

Briley AL, Barr S, Badger S, Bell R, Croker H, Godfrey
KM, et al. Erratum: A complex intervention to improve
pregnancy outcome in obese women; the UPBEAT
randomised controlled trial. BMC Pregnancy and Childbirth
2015;15:111.

Hayes L, Bell R, Robson S, Poston L. UPBEAT study:
Association between physical activity in obese pregnant
women and health of the offspring. The Power of
Programming 2014: International Conference on
Developmental Origins of Adiposity and Long-Term
Health; 2014 March 13-15; Munich, Germany. 2014:48.
ISRCTN89971375. UK Pregnancies Better Eating and
Activity Trial. isrctn.com/ISRCTN89971375 (first received
23 July 2008).

Patel N, Godfrey KM, Pasupathy D, Levin J, Flynn AC,
Hayes L, et al. Infant adiposity following a randomised
controlled trial of a behavioural intervention in obese
pregnancy. International Journal of Obesity 2017 Mar 21
[Epub ahead of print]. [DOI: 10.1038/ijo.2017.44

Patel NR, Pasupathy D, Flynn AC, Hayes L, Levin JG,
Singh C, et al. The UPBEAT behavioural intervention in
obese pregnant women - maternal and infant follow-up 6
months postpartum. Reproductive Sciences 2016;23(Suppl
1):71A.

Poston L. The UPBEAT study: A lifestyle intervention
in obese pregnant women. The Power of Programming
2014: International Conference on Developmental Origins
of Adiposity and Long-Term Health; 2014 March 13-15;
Munich, Germany. 2014:22.

* Poston L, Bell R, Croker H, Flynn AC, Godfrey KM,
Goff L, et al. Effect of a behavioural intervention in obese
pregnant women (the UPBEAT study): a multicentre,
randomised controlled trial. Lancet. Diabetes and
Endocrinology 2015;3(10):767-77.

Seed PT, Briley A, Singh C, Patel N, Poston L. A novel
method for devising optimal gestational weight gain in
obese pregnant women. Reproductive Sciences 2016; Vol.
23, issue 1 Suppl 1:276A.

Vieira MC, Pasupathy D, Patel NR, White SL, Briley A,
Seed PT, et al. Factors associated with uncomplicated
pregnancy in obese women from the UPBEAT trial.
Reproductive Sciences 2016;23(Suppl 1):109A.

White L, Pasupathy D, Vieira MC, Briley AL, Seed P,
Lawlor DA, et al. Prediction of gestational diabetes (GDM)
in obese women. Reproductive Sciences 2016;23(Suppl 1):
124A.

Rauh 2013 {published data only}

DRKS00003801. Feasibility of a lifestyle intervention

in pregnancy to optimize maternal weight development.
drks-neu.uniklinik-freiburg.de/drks web/navigate.do?
navigationId=trial HTML&TRIAL ' ID=DRKS00003801
(first received 24 April 2012).

* Rauh K, Gabriel E, Kerschbaum E, Schuster T, von Kries

R, Amann-Gassner U, et al. Safety and efficacy of a lifestyle
intervention for pregnant women to prevent excessive
maternal weight gain: a cluster-randomized controlled trial.
BMC Pregnancy and Childbirth 2013;13(1):151.

Rauh K, Gunther J, Kunath J, Stecher L, Hauner H.
Lifestyle intervention to prevent excessive maternal

weight gain: mother and infant follow-up at 12 months

postpartum. BMC Pregnancy and Childbirth 2015;15:265.

Sagedal 2017 {published data only}

Hillesund ER, Bere E, Sagedal LR, Vistad I, Overby NC.
Effect of a diet intervention during pregnancy on dietary
behavior in the randomized controlled Norwegian Fit for
Delivery study. Journal of Developmental Origins of Health
and Disease 2016;7(5):538-47.

NCT01001689. Fit for delivery: a study of the effect of
exercise sessions and nutritional counselling on pregnancy
outcome (FFF). clinicaltrials.gov/ct2/show/NCT01001689
(first received 26 October 2009).

Sagedal LR. Who are we missing? Examining non-
participants in “Fit for Delivery®, a randomized, controlled
trial of a lifestyle intervention in pregnancy. Pregnancy
Hypertension 2014;4(3):237.

Sagedal LR, Henriksen T, Overby NC, Lohne-Seiler

H, Torstveit MK, Bere E, et al. The problem of non-
participation: Who declined to participate in "Fit for
Delivery“, a randomized, controlled trial of a lifestyle
intervention in pregnancy?. The Power of Programming
2014: International Conference on Developmental Origins
of Adiposity and Long-Term Health; 2014 March 13-15;
Munich, Germany. 2014:63.

Sagedal LR, Overby N, Lohne-Seiler H, Bere E, Torstveit
M, Henriksen T, et al. Study protocol: Fit for Delivery -
can a lifestyle intervention in pregnancy result in measurable
health benefits for mothers and newborns? A randomized
controlled trial. BMC Public Health 2013;13:132.

* Sagedal LR, Overby NC, Bere E, Torstveit MK, Lohne-
Seiler H, Smastuen M, et al. Lifestyle intervention to limit
gestational weight gain: the Norwegian Fit for Delivery
randomised controlled trial. B/OG: an international journal
of obstetrics and gynaecology 2017;124(1):97-109.

Sagedal LR, Sanda B, Overby NC, Bere E, Torstveit MK,
Lohne-Seiler H, et al. The effect of prenatal lifestyle
intervention on weight retention 12 months postpartum:
results of the Norwegian Fit for Delivery randomised
controlled trial. BJOG: an international journal of obstetrics
and gynaecology 2017;124(1):111-21.

Vinter 2011 {published data only}

NCT00530439. Lifestyle and pregnancy: the clinical effect
of lifestyle intervention during pregnancy in obese women
(LiP). clinicaltrials.gov/ct2/show/NCT00530439 (first
received 13 September 2007).

NCT01918319. Lifestyle in pregnancy and offspring
(LiPO). https://clinicaltrials.gov/ct2/show/NCT01918319
(first received 2 August 2013).

NCT01918423. Lifestyle in pregnancy and offspring

- comparison between children born to obese women

and children born to normal weight women (LiPO).

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

51



clinicaltrials.gov/ct2/show/NCT01918423 (first received 2
August 2013).

Tanvig M. Offspring body size and metabolic profile -
Effects of lifestyle intervention in obese pregnant women.
Danish Medical Journal 2014;61(7):B4893.

Tanvig M, Vinte CA, Jorgensen JS, Wehberg S, Ovesen PG,
Lamont RE et al. Anthropometrics and body composition
by dual energy X-ray in children of obese women: a
follow-up of a randomized controlled trial (the Lifestyle in
Pregnancy and Offspring [LiPO] study). PLOS One 201459
(2):¢89590.

Tanvig M, Vinter CA, Jorgensen JS, Wehberg S, Ovesen
PG, Beck-Nielsen H, et al. Effects of lifestyle intervention
in pregnancy and anthropometrics at birth on offspring
metabolic profile at 2.8 years - results from the Lifestyle in
Pregnancy and Offspring (LiPO) study. Journal of Clinical
Endocrinology and Metabolism 2015;100(1):175-83.
Vinter C, Jensen D, Ovesen P, Beck-Nielsen H, Lamont R,
Jorgensen J. Postpartum weight retention and breastfeeding
among obese women from the LiP (Lifestyle in Pregnancy)
Study. Acta Obstetricia et Gynecologica Scandinavica 2012;
91(Suppl 159):141-2.

* Vinter CA, Jensen DM, Ovesen P, Beck-Nielsen H,
Jorgensen JS. The LiP (Lifestyle in Pregnancy) study: a
randomized controlled trial of lifestyle intervention in
360 obese pregnant women. Diabetes Care 2011;34(12):
2502-7.

Vinter CA, Jensen DM, Ovesen P, Beck-Nielsen H, Tanvig
M, Lamont REF, et al. Postpartum weight retention and
breastfeeding among obese women from the randomized
controlled Lifestyle in Pregnancy (LiP) trial. Acza Obstetricia
er Gynecologica Scandinavica 2014;93:794-801.

Vinter CA, Jensen DM, Ovesen PG, Beck-Nielsen H,
Jorgensen JS. Lifestyle and pregnancy (LIP) study: The
clinical effect of lifestyle intervention during pregnancy in
obese women. Diabetes 2011;60:A348-9.

Vinter CA, Jorgensen JS, Ovesen P, Beck-Nielsen H,
Skytthe A, Jensen DM. Metabolic effects of lifestyle
intervention in obese pregnant women. results from the
randomized controlled trial "lifestyle in pregnancy’ (LiP).
Diabetic Medicine 2014;31(11):1323-30.

Wang 2015 {published data only}

Wang S, Ma JM, Yang HX. Lifestyle intervention for
gestational diabetes mellitus prevention: A cluster-
randomized controlled study. Chronic Diseases and
Translational Medicine 2015;1(3):169-74.

References to studies excluded from this review

Barakat 2006 {published data only}

Barakat Carballo R, Alonso Merino G, Rodriguez Cabrero
MR, Rojo Gonzalez JJ. Physical exercise and pregnancy
outcome [Ejercicio fisico y los resultados del embarazo].
Progresos de Obstetricia y Ginecologia 2006;49(11):630-8.

Bo 2014 {[published data only}

* Bo S, Rosato R, Ciccone G, Canil S, Gambino R,
Botto Poala C, et al. Simple lifestyle recommendations
and the outcomes of gestational diabetes. A 2x2 factorial

randomized trial. Diabetes, Obesity and Metabolism 2014;16
(10):1032-5.

NCT01506310. Efficacy of behavioral therapy and exercise
in gestational diabetes mellitus (GDM). clinicaltrials.gov/
ct2/show/NCT01506310 (first received 26 December
2011).

Clapp 1997 {published data only}

* Clapp JE Diet, exercise, and feto-placental growth.
Archives of Gynecology and Obstetrics 1997;260:101-8.
Clapp JF 3rd. Effect of dietary carbohydrate on the glucose
and insulin response to mixed caloric intake and exercise in
both nonpregnant and pregnant women. Diabetes Care
1998;21 Suppl 2:B107-12.

Clapp JF 3rd, Kim H, Burciu B, Schmidt S, Petry K, Lopez
B. Continuing regular exercise during pregnancy: effect of
exercise volume on fetoplacental growth. American Journal
of Obstetrics and Gynecology 2002;186(1):142-7.

Clapp JF III. Maternal carbohydrate intake and pregnancy
outcome. Proceedings of the Nutrition Society 2002;61(1):
45-50.

Crowther 2012 {published data only}

ACTRN12607000174482. The IDEAL randomised
controlled trial. https://anzctr.org.au/Trial/Registration/
TrialReview.aspx?id=81643 (first received 12 October
2006).

* Crowther CA, Hague WM, Middleton PF, Baghurst PA,
McPhee AJ, Tran TS, et al. The IDEAL study: investigation
of dietary advice and lifestyle for women with borderline
gestational diabetes: a randomised controlled trial - study
protocol. BMC Pregnancy and Childbirth 2012;12(1):106.
Han S, Crowther CA, Middleton PE, Tran T, Zhang Y.
Women with pregnancy hyperglycaemia: How well are
lifestyle information booklets used?. Journal of Paediatrics
and Child Health 2013;49(Suppl 2):93—-4.

Han S, Middleton PE, Crowther CA. 4 month follow-

up study of weight and body composition for women
after receiving lifestyle advice for treatment of borderline
gestational diabetes. Journal of Paediatrics and Child Health
2015;51(Suppl 1):38.

Han S, Middleton PF, Tran T, Crowther CA. A printed
lifestyle intervention tool for women with borderline
gestational diabetes: Assessing use and achievement of
dietary goals set. Journal of Paediatrics and Child Health
2015;51(Suppl 1):106.

Han S, Middleton PE, Tran TS, Crowther CA. Assessing
use of a printed lifestyle intervention tool by women with
borderline gestational diabetes and their achievement of diet
and exercise goals: a descriptive study. BMC Pregnancy and
Childbirth 2016;16(1):44.

Luoto 2010 /published data only}

Aittasalo M, Pasanen M, Fogelholm M, Kinnunen TI, Ojala
K, Luoto R. Physical activity counseling in maternity and
child health care - a controlled trial. BMC Women's Health
2008;8:14.

ISRCTN21512277. Physical activity and dietary counseling
and supervised group exercises for first-time pregnant

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

52



women - a feasibility study of a controlled trial. isrctn.com/
ISRCTN21512277 (first received 23 February 2007).

* Luoto R, Kharazmi E, Saarinen NM, Smeds AI, Makela
S, Fallah M, et al. Effect of dietary intervention on serum
lignan levels in pregnant women - a controlled trial.
Reproductive Health 2010; Vol. 7, issue 1:26.

Mustila T, Raitanen J, Keskinen P, Saari A, Luoto R.
Lifestyle counseling during pregnancy and offspring weight
development until four years of age: follow-up study of a
controlled trial. Journal of Negative Results in Biomedicine
2012;11:11.

McGowan 2013 {published data only}

ISRCTN54392969. A comparison of low glycaemic
index carbohydrate diet versus no dietary intervention in
pregnancy to prevent recurrence of a large baby. http://
www.isrctn.com/ISRCTN54392969 (first received 22 April
2009).

* McGowan CA, Walsh JM, Byrne J, Curran S, McAuliffe
FM. The influence of a low glycemic index dietary
intervention on maternal dietary intake, glycemic index and
gestational weight gain during pregnancy: a randomized
controlled trial. Nutrition Journal 2013;12(1):140.

Nascimento 2012 {published data only}

Nascimento KLK, Surita SLN, Parpinelli FGS, Kasawara
MAP. Type of delivery and neonatal outcome in overweight
and obese pregnant women with excessive weight gain.
Journal of Maternal-Fetal and Neonatal Medicine 2012;25
(82):73—4.

NCT00924599 {published data only}

NCT00924599. Prevention of gestational diabetes pilot
study. clinicaltrials.gov/ct2/show/NCT00924599 (first
received 4 May 2009).

Parat 2015 {published data only}

NCT00804765. Impact of education during pregnancy in
overweight pregnant women (ETOIG). clinicaltrials.gov/
ct2/show/NCT00804765 (first received 8 December 2008).
* Parat S, Negre V, Baptiste A, Tauber M-T, Valensi P,
Bertrand A-M, et al. A randomized trial of the effects of
prenatal education of overweight or obese pregnant women
to prevent childhood overweight: The ETOIG study.
Diabetes 2015;64:A375.

Peacock 2014 {published data only}

Peacock A, Mclntyre, Bogossian F. Walking for exercise and
nutrition to prevent diabetes for you (WENDY) project.
International Confederation of Midwives 30th Triennial
Congress. Midwives: Improving Women’s Health; 2014
June 1-4; Prague, Czech Republic. 2014:C115.

Quinlivan 2011 {published data only}

* ACTRN12605000709640. A randomised trial of a
multidisciplinary teamcare approach involving obstetric,
dietary and clinical psychological input in obese pregnant
women to reduce the incidence of gestational diabetes.
anzctr.org.au/ Trial/Registration/TrialReview.aspx?id=8218&
isReview=true (first received 7 October 2005).

* Quinlivan JA, Lam LT, Fisher J. A randomised trial of a
four-step multidisciplinary approach to the antenatal care

of obese pregnant women. Australian and New Zealand
Journal of Obstetrics and Gynaecology 2011;51(2):141-6.

Ruchat 2012 {published data only}
Ruchat SM, Davenport MH, Giroux I, Hillier M, Batada A,
Sopper MM, et al. Nutrition and exercise reduce excessive
weight gain in normal-weight pregnant women. Medicine

and Science in Sports and Exercise 2012;44(8):1419-26.

Simmons 2015 {published data only}
Jans G, Ameye L, Matthys C, Galjaard S, Jelsma ], Simmons
D, et al. Does lifestyle coaching affect diet and physical
activity stage of change scores in obese pregnant women?
Pilot observations from the European DALI project. Obesity
Facts 2014;7(Suppl 1):132.
Simmons D, Jelmsa ], Galjaard S, Desoye G, Corcoy R,
Devlieger R, et al. Results from a European multicentre,
randomised trial of physical activity and/or healthy eating
to reduce the risk of gestational diabetes mellitus (GDM):
The DALI pilot study. Diabetes 2015;64:A38.
* Simmons D, Jelsma JGM, Galjaard S, Devlieger R, van
Assche A, Jans G, et al. Results from a European multicenter
randomized trial of physical activity and/or healthy eating
to reduce the risk of gestational diabetes mellitus (GDM):
the DALI lifestyle pilot. Diabetes Care 2015;38:1650-6.
Simmons D, Van M, Corcoy R, Devlieger R, Kautzky-
Willer A, Damm P, et al. Dali: vitamin d and lifestyle
intervention to prevent gestational diabetes: early findings
from the DALI pilot study. Diabetic Medicine 2015;32
(Suppl 1):174.

Sun 2016 {published data only}
Sun Y, Zhao H. The effectiveness of lifestyle intervention in
early pregnancy to prevent gestational diabetes mellitus in
Chinese overweight and obese women: a quasi-experimental
study. Applied Nursing Research 2016;30:125-30.

Youngwanichsetha 2014 {published data only}
Youngwanichsetha S, Phumdoung S, Ingkathawornwong T.
The effects of mindfulness eating and yoga exercise on blood
sugar levels of pregnant women with gestational diabetes

mellitus. Applied Nursing Research 2014527 (4):227-30.

References to studies awaiting assessment

Althuizen 2013 {published data only}
Althuizen E, van Poppel MN, Seidell JC, van der Wijden
C, van Mechelen W. Design of the new life(style) study: a
randomised controlled trial to optimise maternal weight
development during pregnancy. BMC Public Health 20006;
6:168.
* Althuizen E, van der Wijden C, van Mechelen W, Seidell
J, van Poppel M. The effect of a counselling intervention on
weight changes during and after pregnancy: a randomised
trial. BJOG: an international journal of obstetrics and
gynaecology 2013;120(1):92-9.
Broekhuizen K, Althuizen E, van Poppel MNM, Donker
M, van Mechelen W. From theory to practice: intervention
fidelity in a randomized controlled trial aiming to optimize

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

53



weight development during pregnancy. Health Promotion
Practice 2012;13(6):816-25.

ISRCTN85313483. An intervention aimed at the
prevention of excessive weight gain during pregnancy.
isrctn.com/ISRCTN85313483 (first received 16 May
2005).

Asci 2016 {published data only}

Asci O, Rathfisch G. Effect of lifestyle interventions of
pregnant women on their dietary habits, lifestyle behaviors,
and weight gain: a randomized controlled trial. Journal of

Health, Population, and Nutrition 2016;35(1):7.

Kieffer 2014 {published data only}

Kieffer EC, Caldwell CH, Welmerink DB, Welch KB,
Sinco BR, Guzman JR. Effect of the healthy MOMs
lifestyle intervention on reducing depressive symptoms
among pregnant Latinas. American Journal of Community
Psychology 2013;51(1-2):76-89.

* Kieffer EC, Welmerink DB, Sinco BR, Welch KB, Rees
Clayton EM, Schumann CY, et al. Dietary outcomes

in a Spanish-language randomized controlled diabetes
prevention trial with pregnant Latinas. American Journal of
Public Health 2014;104(3):526-33.

NCT01584063. Healthy mothers on the move (Healthy
MOMs). clinicaltrials.gov/ct2/show/NCT01584063 (first
received 20 April 2012).

Shah MK, Kieffer EC, Choi H, Schumann C, Heisler
M. Mediators and moderators of the effectiveness of a
community health worker intervention that improved
dietary outcomes in pregnant Latino women. Health
Education and Behavior 2015;42(5):593-603.

Kim 2015 {published data only}

Kim HK, Niederdeppe J, Guillory J, Graham M, Olson
C, Gay G. Determinants of pregnant women’s online self-
regulatory activities for appropriate gestational weight gain.
Health Communication 2015;30(9):922-32.

Marcinkevage 2013 {published data only}

Marcinkevage J, Correa A, Ramakrishnan U, Sharma A,
Venkat KM, Umpierrez G. Reducing sedentary behavior
and increasing physical activity during pregnancy: A
feasibility study. Diabetes 2012;61 Suppl 1:A344.

* Marcinkevage J, Narayan KMV, Correa A, Hennink M,
Ramakrishnan U, Sharma A, et al. Lifestyle intervention
during early pregnancy improves glucose and insulin indices
in women at risk for gestational diabetes. Diabetes 2013;
Vol. 62, issue Suppl:A19-20.

Marcinkevage J, Narayan KMV, Correa A, Hennink M,
Ramakrishnan U, Sharma A, et al. Lifestyle intervention
during early pregnancy improves glucose and insulin indices
in women at risk for gestational diabetes. Diaberes 2013;62
(Suppl):A97.

NCT01084941. Lifestyle intervention to limit excessive
weight gain during pregnancy in minority women.
clinicaltrials.gov/ct2/show/NCT01084941 (first received 9
March 2010).

Mujsindi 2014 {published data only}

Mujsindi W, Habash D, Childs G. Impact of nutrition
education on gestational weight gain in obese pregnant

women. American Journal of Obstetrics and Gynecology 2014;
210(Suppl 1):5188.

Santos-Rocha 2015 {published data only}

Santos-Rocha R, Portela C, Santos T. Active pregnancy:
effects of a physical exercise and nutritional counselling
program on pregnant women's lifestyle and new-born’s
health (pilot study). Journal of Perinatal Medicine 2015;43
(Suppl 1):Abstract no: 0-0149.

Skouteris 2016 {published data only}

ACTRN12611000331932. Health in pregnancy and post
birth: the HIPP study. anzctr.org.au/Trial/Registration/
TrialReview.aspx?id=336286 (first received 28 March 2011).
Skouteris H, McCabe M, Milgrom J, Kent B, Bruce L],
Mihalopoulos C, et al. Protocol for a randomized controlled
trial of a specialized health coaching intervention to prevent
excessive gestational weight gain and postpartum weight
retention in women: the HIPP study. BMC Public Health
2012;12:78.

* Skouteris H, McPhie S, Hill B, McCabe M, Milgrom

J, Kent B, et al. Health coaching to prevent excessive
gestational weight gain: A randomized-controlled trial.

British Journal of Health Psychology 2016;21(1):31-51.

Torres 2016 {published data only}

Clifron R, Cahill A, Franks B, Gallagher D, Phelan S,
Pomeroy J, et al. Design of lifestyle intervention trials to
prevent excessive gestational weight gain in women with
overweight or obesity. Obesizy 2016;24:305-13.
NCTO01771133. Pregnancy and early lifestyle
improvement study (PEARLS). clinicaltrials.gov/ct2/show/
NCTO01771133 (first received 15 January 2013).

* Torres R, Soltero S, Trak MA, Tucker CM, Mendez K,
Campos M, et al. Lifestyle modification intervention

for overweight and obese Hispanic pregnant women:
development, implementation, lessons learned and future
applications. Contemporary Clinical Trials Communications
2016;3:111-6.

Wilkinson 2012 {published data only}

ACTRN12611000867998. The Healthy Start to
Pregnancy study - an evaluation of a new early antenatal
health promotion model of care for improving maternal
health behaviours. anzctr.org.au/Trial/Registration/
TrialReview.aspx?id=343318 (first received 9 August 2011).
* Wilkinson SA, McIntyre HD. Evaluation of the "healthy
start to pregnancy early antenatal health promotion
workshop: a randomized controlled trial. BMC Pregnancy
and Childbirth 2012;12:131.

References to ongoing studies

Chasan-Taber 2015 {(published data only}

* Chasan-Taber L, Marcus BH, Rosal MC, Tucker KL,
Hartman SJ, Pekow P, et al. Proyecto Mama: A lifestyle
intervention in overweight and obese Hispanic women:

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

54



a randomised controlled trial - study protocol. BMC
Pregnancy and Childbirth 2015;15:157.

NCT01868230. Lifestyle intervention in overweight and
obese pregnant Hispanic women. clinicaltrials.gov/ct2/

show/NCT01868230 (first received 29 May 2013).

Clements 2016 {published data only}
ACTRN12615000397516. A cluster randomised trial to
evaluate the effectiveness of a telephone based coaching
program in reducing excessive gestational weight gain
amongst pregnant women. https://www.anzctr.org.au/Trial/
Registration/TrialReview.aspx?id=368304 (first received 2
April 2015).

* Clements V, Leung K, Khanal S, Raymond J, Maxwell
M, Rissel C. Pragmatic cluster randomised trial of a free
telephone-based health coaching program to support
women in managing weight gain during pregnancy: the Get
Healthy in Pregnancy Trial. BMC Health Services Research
2016;16:454.

Clements V, Raymond ], Nicholl M, Leung K, Khanal

S, Maxwell M. Help at the end of the line: Trialling a
telephone-based health-coaching service for achieving
healthy weight gain during pregnancy. Women and Birth
2015;28 Suppl:S26.

Clements V, Raymond ], Nicholl M, Leung K, Khanal

S, Maxwell M. Worth the weight: factors influencing
recruitment to the NSW get healthy in pregnancy service
trial. Journal of Paediatrics and Child Health 2015;51(Suppl
1):106.

Farajzadegan 2013 /published data only}
Farajzadegan Z, Pozveh ZA. The design of maternal
centered life-style modification program for weight gain

management during pregnancy - a study protocol. Journal
of Research in Medical Sciences 2013;18(8):683-7.

Garmendia 2015 {published data only}
* Garmendia ML, Corvalan C, Araya M, Casanello P,
Kusanovic JB, Uauy R. Effectiveness of a normative nutrition
intervention (diet, physical activity and breastfeeding) on
maternal nutrition and offspring growth: the Chilean
maternal and infant nutrition cohort study (CHiMINCs).
BMC Pregnancy and Childbirth 2015;15:175.
NCT01916603. Diet, physical activity and breastfeeding
intervention on maternal nutrition, offspring growth and
development. clinicaltrials.gov/ct2/show/NCT01916603
(first received 4 July 2013).

Jelsma 2013 {published data only}
ISRCTN70595832. DALI: vitamin D and lifestyle
intervention for gestational diabetes mellitus (GDM)
prevention. isrctn.com/ISRCTN70595832 (first received
21 November 2011).
Jelsma JG, van Poppel MN, Galjaard S, Desoye G, Corcoy
R, Devlieger R, et al. DALI: Vitamin D and lifestyle
intervention for gestational diabetes mellitus (GDM)
prevention: an European multicentre, randomised trial -
study protocol. BMC Pregnancy and Childbirth 2013;13:
142.

Kennelly 2016 {published data only}
ISRCTN29316280. Pregnancy, exercise and nutrition
research study with app support. http://www.isrctn.com/
ISRCTN29316280 (first received 11 December 2012).
Kennelly M, Lindsay K, Gibney E, McCarthy M, McAuliffe
E Pregnancy, exercise and nutrition research study with
smartphone app support (Pears): a randomised controlled
trial study protocol. BJ/OG: an international journal of
obstetrics and gynaecology 2015;122(Suppl $2):121.
* Kennelly MA, Ainscough K, Lindsay K, Gibney E,
McCarthy M, McAuliffeFM. Pregnancy, exercise and
nutrition research study with smart phone app support
(Pears): Study protocol of a randomized controlled trial.
Contemporary Clinical Trials 2016;46:92-9.

Nagle 2013 [published data only}
ACTRN12613000125729. Primary prevention of
gestational diabetes for women who are overweight and
obese: a randomised controlled trial. anzctr.org.au/Trial/
Registration/TrialReview.aspx?id=363600 (first received 30
January 2013).
* Nagle C, Skouteris H, Morris H, Nankervis A, Rasmussen
B, Mayall P, et al. Primary prevention of gestational diabetes
for women who are overweight and obese: a randomised
controlled trial. BMC Pregnancy and Childbirth 2013;13
(1):65.

NCT01643356 {published data only}
NCT01643356. Interventions to reduce excess weight gain
in pregnancy in overweight and obese mothers. https://
clinicaltrials.gov/ct2/show/NCT01643356 (first received
16 July 2012).

NCT01693510 {published data only}
NCT01693510. Be healthy in pregnancy (B-HIP): a trial
to study nutrition and exercise approaches for healthy
(B-HIP). clinicaltrials.gov/ct2/show/NCT01693510 (first
received 20 September 2012).

NCTO01719406 {published data only}
NCT01719406. The OHSU pregnancy exercise &
nutrition (PEN) program. https://clinicaltrials.gov/ct2/
show/NCT 01719406 (first received 29 October 2012).

NCTO01782105 {published data only}
NCTO01782105. Intervention to promote changes of
healthy lifestyle (physical activity and nutrition) during
gestation. clinicaltrials.gov/ct2/show/NCT01782105 (first
received 18 June 2012).

Rauh 2014 {published data only}
NCT01958307. Healthy Living in Pregnancy (GeLiS).
clinicaltrials.gov/ct2/show/NCT01958307 (first received 4
October 2013).
* Rauh K, Kunath J, Rosenfeld E, Kick L, Ulm K, Hauner
H. Healthy living in pregnancy: a cluster-randomized
controlled trial to prevent excessive gestational weight gain
- rationale and design of the GeliS study. BMC Pregnancy
and Childbirth 2014;14:119.

Spieker 2015 {published data only}
Spieker EA, Sbrocco T, Theim KR, Maurer D, Johnson
D, Bryant E, et al. Preventing obesity in the military

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 55
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



community (POMC): The development of a clinical trials
research network. International Journal of Environmental
Research and Public Health 2015;12(2):1174-95.

Vesco 2012 {published data only}
NCT00950235. Weight management for improved
pregnancy outcomes (Healthy Moms). clinicaltrials.gov/
ct2/show/NCT 00950235 (first received 29 July 2009).
* Vesco KK, Karanja N, King JC, Gillman MW, Perrin N,
McEvoy C, et al. Healthy Moms, a randomized trial to
promote and evaluate weight maintenance among obese
pregnant women: study design and rationale. Contemporary

Clinical Trials 2012;33(4):777-85.
Additional references

ACOG 2015
American College of Obstetricians and Gynecologists
(ACOG) Committee on Obstetric Practice. ACOG
committee opinion no 650: physical activity and exercise

during pregnancy and the postpartum period. Obsterrics
and Gynecology 2015;126(6):e135-42.

Alwan 2009
Alwan N, Tuffnell D], West J. Treatments for gestational
diabetes. Cochrane Database of Systematic Reviews 2009,
Issue 3. [DOI: 10.1002/14651858.CD003395.pub2

Bellamy 2009
Bellamy L, Casas JB, Hingorani AD, Williams D. Type 2
diabetes mellitus after gestational diabetes: a systematic
review and meta-analysis. Lancer 2009;373(9677):1773-9.

Bottalico 2007
Bottalico JN. Recurrent gestational diabetes: risk factors,

diagnosis, management, and implications. Seminars in

Perinatology 2007;31(3):176-84.

Brown 2016a
Brown ], Grzeskowiak L, Williamson K, Downie MR,
Crowther CA. Insulin for the treatment of women with
gestational diabetes. Cochrane Database of Systematic Reviews
2016, Issue 1. [DOI: 10.1002/14651858.CD012037

Brown 2016b
Brown J, Crawford T7J, Alsweiler ], Crowther CA. Dietary
supplementation with myo-inositol in women during
pregnancy for treating gestational diabetes. Cochrane
Database of Systematic Reviews 2016, Issue 9. [DOI:
10.1002/14651858.CD012048

Brown 2017a
Brown J, Alwan NA, West J, Brown S, McKinlay CJD,
Farrar D, et al. Lifestyle interventions for the treatment
of women with gestational diabetes. Cochrane Database
of Systematic Reviews 2017, Issue 5. [DOI: 10.1002/
14651858.CD011970

Brown 2017b
Brown J, Martis R, Hughes B, Rowan J, Crowther CA. Oral
anti-diabetic pharmacological therapies for the treatment
of women with gestational diabetes. Cochrane Database
of Systematic Reviews 2017, Issue 1. [DOI: 10.1002/
14651858.CD011967

Buckley 2012
Buckley BS, Harreiter J, Damm P, Corcoy R, Chico
A, Simmons D, et al. DALI Core Investigator Group.
Gestational diabetes mellitus in Europe: prevalence, current
screening practice and barriers to screening. A review.

Diabetic Medicine 2012;29(7):844—54.

Ceysens 2016
Brown J, Ceysens G, Boulvain M. Exercise for pregnant
women with gestational diabetes for improving maternal

and fetal outcomes. Cochrane Database of Systematic Reviews
2017, Issue 6. [DOI: 10.1002/14651858.CD012202.pub2

Chasan-Taber 2008
Chasan-Taber L, Schmidt MD, Pekow P, Sternfeld B,
Manson JE, Solomon CG, et al. Physical activity and
gestational diabetes mellitus among Hispanic women.

Journal of Women'’s Health 2008;17(6):999-1008.

Clapp 1991
Clapp JE Capeless EL. The changing glycemic response to
exercise during pregnancy. American Journal of Obstetrics
and Gynecology 1991;165(6 Pt 1):1678-83.

Clapp 1998
Clapp JE Effect of dietary carbohydrate on the glucose and
insulin response to mixed caloric intake and exercise in both
nonpregnant and pregnant women. Diabetes Care 1998;21
(Suppl 2):B107-12.

Clapp 2006
Clapp JF. Effects of diet and exercise on insulin resistance
during pregnancy. Metabolic Syndrome and Related Disorders
20006;4(2):84-90.

Clarke 2004
Clarke PE, Gross H. Women’s behaviour, beliefs and
information sources about physical exercise in pregnancy.

Midwifery 2004;20(2):133—41.

Coustan 2010
Coustan DR, Lowe LP, Metzger BE, Dyer AR,
International Association of Diabetes and Pregnancy Study
Groups. The Hyperglycemia and Adverse Pregnancy
Outcome (HAPO) study: paving the way for new diagnostic
criteria for gestational diabetes mellitus. American Journal of

Obstetrics and Gynecology 2010;202(6):654.¢1-6.

Crowther 2005
Crowther CA, Hiller JE, Moss JR, McPhee A], Jeffries
WS, Robinson JS, et al. Effect of treatment of gestational
diabetes mellitus on pregnancy outcomes. New England

Journal of Medicine 2005;352(24):2477-86.

Dabelea 2005
Dabelea D, Snell-Bergeon JK, Hartsfield CL, Bischoff K],
Hamman RE McDuffie RS, et al. Increasing prevalence of
gestational diabetes mellitus (GDM) over time and by birth
cohort: Kaiser Permanente of Colorado GDM Screening

Program. Diabetes Care 2005;28(3):579-84.

Dempsey 2005
Dempsey JC, Butler CL, Williams MA. No need for a
pregnant pause: physical activity may reduce the occurrence

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

56



of gestational diabetes mellitus and preeclampsia. Exercise
and Sport Sciences Reviews 2005;33(3):141-9.

Duran 2014
Duran A, Saenz S, Torrejon M], Bordiu E, Del Valle L,
Galindo M, et al. Introduction of IADPSG criteria for the
screening and diagnosis of gestational diabetes mellitus
results in improved pregnancy outcomes at a lower cost in a
large cohort of pregnant women: the St. Carlos Gestational
Diabetes Study. Diabetes Care 2014;37(9):2442-50.

Farrar 2016
Farrar D, Simmonds M, Bryant M, Sheldon TA, Tuffnell
D, Golder S, et al. Hyperglycaemia and risk of adverse
perinatal outcomes: systematic review and meta-analysis.

BM]J (Clinical Research Ed.) 2016;354:i4694.

Gerome 2017
Gerome JM, Bucher LKM, Dogbey G. Effects of
implementing International Association of Diabetes and
Pregnancy Study Groups gestational diabetes screening
on pregnancy outcomes at a small community teaching

hospital. Clinical Diabetes 2017;35(2):84-9.

Han 2012
Han S, Crowther CA, Middleton P. Exercise for pregnant
women for preventing gestational diabetes mellitus.
Cochrane Database of Systematic Reviews 2012, Issue 7.
[DOI: 10.1002/14651858.CD009021.pub2

Hedderson 2010
Hedderson MM, Gunderson EP, Ferrara A. Gestational
weight gain and risk of gestational diabetes mellitus.
Obstetrics and Gynecology 2010;115(3):597-604.

Henriksen 2008
Henriksen T. The macrosomic fetus: a challenge in current
obstetrics. Acta Obstetricia er Gynecologica Scandinavica
2008;87(2):134—45.

Higgins 2011
Higgins JPT, Green S, editors. Cochrane Handbook for
Systematic Reviews of Interventions Version 5.1.0 [updated
March 2011]. The Cochrane Collaboration, 2011.
Available from www.cochrane-handbook.org.

Hung 2015
Hung TH, Hsieh TT. The effects of implementing the
International Association of Diabetes and Pregnancy Study
Groups criteria for diagnosing gestational diabetes on
maternal and neonatal outcomes. PloS One 2015;10(3):
e0122261.

IADPSG Consensus Panel 2010
International Association of Diabetes and Pregnancy Study
Groups Consensus Panel. International association of
diabetes and pregnancy study groups recommendations
on the diagnosis and classification of hyperglycemia in

pregnancy. Diabetes Care 2010;33(3):676-82.

Jeon 2007
Jeon C, Lokken P, Hu E, van Dam R. Physical activity of
moderate intensity and risk of type 2 diabetes. Diabetes
Care 2007;30(3):744-52.

Jiwani 2012
Jiwani A, Marseille E, Lohse N, Damm P, Hod M, Kahn
JG. Gestational diabetes mellitus: results from a survey of
country prevalence and practices. Journal of Maternal Fetal
and Neonatal Medicine 2012;25(6):600-10.

Kjos 1999
Kjos S, Buchanan T. Gestational diabetes mellitus. New
England Journal of Medicine 1999;341(23):1749-56.

Knowler 2002
Knowler WC, Barrett-Connor E, Fowler SE, Hamman RE,
Lachin JM, Walker EA, et al. Reduction in the incidence
of type 2 diabetes with lifestyle intervention or metformin.
New England Journal of Medicine 2002;346(6):393-403.

Lamyian 2017
Lamyian M, Hosseinpour-Niazi S, Mirmiran P, Moghaddam
Banaem L, Goshtasebi A, Azizi F. Pre-pregnancy fast food
consumption Is associated with gestational diabetes mellitus
among Tehranian women. Nutrients 2017;9:216. [DOI:
10.3390/nu9030216

Landon 2009
Landon MB, Spong CY, Thom E, Carpenter MW, Ramin
SM, Casey B, et al. A multicenter, randomized trial of
treatment for mild gestational diabetes. New England
Journal of Medicine 2009;361(14):1339-48.

Langer 2013
Langer O, Umans JG, Miodovnik M. The proposed GDM
diagnostic criteria: a difference, to be a difference, must
make a difference. Journal of Maternal-Fetal and Neonatal
Medicine 2013;26(2):111-5.

Li 2008
Li G, Zhang P, Wang J, Gregg EW, Yang W, Gong Q, et
al. The long term effect of lifestyle interventions to prevent
diabetes in the China Da Qing Diabetes Prevention Study:
a 20-year follow-up study. Lancer 2008;371(9626):1783-9.

Madhuvrata 2015
Madhuvrata P, Govinden G, Bustani R, Song S, Farrell T.
Prevention of gestational diabetes in pregnant women with
risk factors for gestational diabetes: a systematic review and
meta-analysis of randomised trials. Obstetric Medicine 2015;
8(2):68-85.

Martis 2016
Martis R, Brown J, Alsweiler J, Crawford TJ, Crowther
CA. Different intensities of glycaemic control for women
with gestational diabetes mellitus. Cochrane Database
of Systematic Reviews 2016, Issue 4. [DOI: 10.1002/
14651858.CD011624

Morisset 2010
Morisset AS, St-Yves A, Veillette J, Weisnagel SJ, Tchernof
A, Robitaille J. Prevention of gestational diabetes mellitus:
a review of studies on weight management. Diabetes/
Metabolism Research and Reviews 2010;26(1):17-25.

Muktabhant 2015
Muktabhant B, Lawrie TA, Lumbiganon P, Laopaiboon M.
Diet or exercise, or both, for preventing excessive weight

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 57
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



gain in pregnancy. Cochrane Database of Systematic Reviews
2015, Issue 6. [DOI: 10.1002/14651858.CD007145.pub3

NICE 2017
National Institute for Health and Clinical Excellence
(NICE). Antenatal care for uncomplicated pregnancies.
London: NICE, 2017.

O’Brien 2016
O’Brien CM, Grivell RM, Dodd JM. Systematic review of
antenatal dietary and lifestyle interventions in women with
a normal body mass index. Acta Obstetricia er Gynecologica
Scandinavica 2016;95(3):259-69.

Pereira 2007
Pereira MA, Rifas-Shiman SL, Kleinman KP, Rich-Edwards
JW, Peterson KE, Gillman MW. Predictors of change in
physical activity during and after pregnancy: Project Viva.
American Journal of Preventive Medicine 2007;32(4):312-9.

Petry 2010
Petry CJ. Gestational diabetes: risk factors and recent
advances in its genetics and treatment. British Journal of
Nutrition 2010;104(6):775-87.

Ratner 2008
Ratner RE, Christophi CA, Metzger BE, Dabelea D,
Bennett PH, Pi-Sunyer X, et al. for The Diabetes Prevention
Program Research Group. Prevention of diabetes in women
with a history of gestational diabetes: effects of metformin
and lifestyle interventions. Journal of Clinical Endocrinology
and Metabolism 2008;93(12):4774-9.

Redden 2011
Redden SL, LaMonte M], Freudenheim JL, Rudra CB.
The association between gestational diabetes mellitus and
recreational physical activity. Maternal and Child Health
Journal 2011;15(4):514-9.

Reece 2009
Reece EA, Leguizamon G, Wiznitzer A. Gestational
diabetes: the need for a common ground. Lancer 2009;373
(9677):1789-97.

Reece 2010
Reece EA. The fetal and maternal consequences of
gestational diabetes mellitus. Journal of Maternal-Fetal and
Neonatal Medicine 2010;23(3):199-203.

RevMan 2014 [Computer program]
The Nordic Cochrane Centre, The Cochrane Collaboration.
Review Manager (RevMan). Version 5.3. Copenhagen:
The Nordic Cochrane Centre, The Cochrane Collaboration,
2014.

Rogozin ska 2017

Rogozin ska E, Marlin N, Jackson L, Rayanagoudar G,
Ruifrok AE, Dodds J, et al. Effects of antenatal diet and
physical activity on maternal and fetal outcomes: individual
patient data meta-analysis and health economic evaluation.
Health Technology Assessment 2017;21:41. [DOI: 10.3310/
hta21410

Schliissel 2008
Schliissel MM, Souza EB, Reichenheim ME, Kac G.
Physical activity during pregnancy and maternal-child

health outcomes: a systematic literature review. Cadernos de
Saude Publica 2008;24(Suppl 4):S531-S544.

Schoenaker 2015
Schoenaker DA, Mishra GD, Callaway LK, Soedamah-
Muthu SS. The role of energy, nutrients, foods and dietary
patterns in the development of gestational diabetes mellitus:
a systematic review of observational studies. Diabetes Care
2015;58(12):2726-35. [DOI: doi:10.2337/DC150540
Setji 2005
Setji TL, Brown AJ, Feinglos MN. Gestational diabetes
mellitus. Clinical Diabetes 2005;23(1):17-24.

Song 2016
Song C, Li ], Leng J, Ma RC, Yang X. Lifestyle intervention
can reduce the risk of gestational diabetes: a meta-analysis
of randomized controlled trials. Obesizty Reviews 2016;17
(10):960-9.

Tieu 2017
Tieu ], Shepherd E, Middleton P, Crowther CA. Dietary
advice interventions in pregnancy for preventing gestational
diabetes mellitus. Cochrane Database of Systematic Reviews
2017, Issue 1. [DOI: 10.1002/14651858.CD006674.pub3

Tuomilehto 2001
Tuomilehto J, Lindstrém J, Eriksson JG, Valle TT,
Himildinen H, Ilanne-Parikka P, et al. Prevention of type
2 diabetes mellitus by changes in lifestyle among subjects
with impaired glucose tolerance. New England Journal of
Medicine 2001;344:1343-50.

Tuomilehto 2011
Tuomilehto J, Schwarz P, Lindstrém J. Long-term benefits
from lifestyle interventions for type 2 diabetes prevention.

Diabetes Care 2011;34(Suppl 2):5210—-4.

Whincup 2008
Whincup PH, Kaye SJ, Owen CG, Huxley R, Cook DG,
Anazawa S, et al. Birth weight and risk of type 2 diabetes:
a systematic review. JAMA 2008; Vol. 300, issue 24:
2886-97.

WHO 1999
World Health Organization. Definition, diagnosis and
classification of diabetes mellitus and its complications. Report
of a WHO consultation. Geneva: WHO, 1999.

Zhang 2006
Zhang C, Soloman CG, Liu S, Hu FB. Dietary fiber intake,
dietary glycemic load, and the risk for gestational diabetes
mellitus. Diabetes Care 2006;29(10):2223-30.

References to other published versions of this review

Bain 2015
Bain E, Crane M, Tieu J, Han S, Crowther CA, Middleton
P. Diet and exercise interventions for preventing gestational

diabetes mellitus. Cochrane Database of Systematic Reviews
2015, Issue 4. [DOI: 10.1002/14651858.CD010443.pub2

Crane 2013
Crane M, Bain E, Tieu J, Han S, Middleton P, Crowther CA.

Diet and exercise interventions for preventing gestational

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



diabetes mellitus. Cochrane Database of Systematic Reviews
2013, Issue 3. [DOI: 10.1002/14651858.CD010443
* Indicates the major publication for the study

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

59



CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Asbee 2009

Methods

Randomised controlled trial.

Participants

144 women were randomised.

Setting: The Resident Obstetric Clinic in Charlotte, North Carolina, USA (recruitment
from October 2005 to April 2007)

Inclusion criteria: women who established antenatal care at 6 to 16 weeks gestation,
were aged between 18 and 49 years, who received all antenatal care at the Resident
Obstetrics Clinic, were English-speaking, Spanish-speaking or both, and had a singleton
pregnancy

Exclusion criteria: women who established antenatal care at > 16 weeks gestation,
were non-English or non-Spanish speaking, had a multiple pregnancy, had a BMI > 40
kg/m?2, had pre-existing diabetes, untreated thyroid disease or hypertension requiring
medication, or other medical conditions that might affect body weight, who delivered
at an institution other than Carolinas Medical Centre-Main, had a pregnancy ending in
preterm birth (< 37 weeks) or who had limited antenatal care (< 4 visits)

Interventions

Intervention group (n = 57)

‘Women underwent a complete history and physical exam with specific attention paid
to pre-pregnancy weight, current weight, height and BMI. At the initial visit women
met with a registered dietitian to receive a standardised counselling session including
information on pregnancy-specific diet and lifestyle choices

Diet: counselling consisted of recommendations for a patient-focused caloric value di-
vided in a 40% carbohydrate, 30% protein, and 30% fat fashion

Exercise: women were instructed to engage in moderate-intensity exercise > 3 times per
week, preferably 5 times. Women also received information on the appropriate GWG
using the IOM guidelines. At each routine appointment, women’s weight was measured
and charted on an IOM GWG Grid in front of them. The healthcare provider informed
the women whether their weight was at the appropriate level. If the GWG was appropriate
the women were praised and encouraged to continue their diet and exercise regimen. If
their GWG was not within the guidelines, their regimen was reviewed, and they were
advised on increasing/decreasing intake and exercise

Control group (n = 43)

Women received routine antenatal care, which included an initial physical examination
and history, routine laboratory tests, and routine visits as per ACOG standards. The
only counselling of diet and exercise during pregnancy was that included in the standard
“What to do When You're Having a Baby’ booklet. At each routine appointment, women’s
weight was measured and recorded

Outcomes

Data in meta-analyses for: GWG; caesarean section.
Additional narrative text for: GDM: hypertensive disorders of pregnancy: pre-eclamp-
sia; operative vaginal birth; perineal trauma (vaginal lacerations)
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Asbee 2009  (Continued)

Notes Funding: "Funded by a grant from the Carolina Healthcare Foundation .
Declarations of interest: “7he authors did not report any potential conflicts of interest".
The trial was terminated early due to time restrictions involved with completing a resident

research project

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "Randomization was performed using computer-
generated random allocation

Allocation concealment (selection bias) Low risk

Quote: “Study randomization was numbered and sealed
in an opaque envelope. Randomization occurred in consec-
utive order at the time of the new obstetrical visit".

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Blinding of women and trial personnel not considered
feasible in view of the intervention and control

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No information provided.

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Of 144 women randomised, 44 (31%) were excluded
after randomisation; therefore 100 (69%) were included
in the analyses. It was unclear which groups the excluded
women had been randomised to. No other losses to fol-
low-up were reported

Selective reporting (reporting bias) High risk

Outcomes were not clearly pre-specified in the methods
(only total GWG and BMI change from pre-pregnancy
to before delivery were discussed in the methods). Whilst
the results section details secondary outcomes including
operative vaginal birth, neonatal weight, pre-eclampsia,
GDM, vaginal/perinatal lacerations and shoulder dysto-
cia, no numeric outcome data were reported; quote: 720
statistically significant differences were noted between the

groups*.

Other bias Low risk

No obvious sources of other bias identified.
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Bruno 2016

Methods

Randomised controlled trial.

Participants

191 women were randomised.

Setting: public antenatal clinic at the Obstetric Unit of the Mother-Infant Department of
Azienda Ospedaliero-Universitaria, Policlinico di Modena, Modena, Italy (recruitment
from February 2013 to June 2014)

Inclusion criteria: pregnant women with a pre-pregnancy BMI > 25 kg/m?, aged > 18
years, with a singleton pregnancy, between their 9th and 12th weeks of pregnancy
Exclusion criteria: chronic diseases including diabetes mellitus (first trimester glycosuria
> 100 mg/dL or fasting plasma glucose >126 mg/dL, or random glycaemia> 200 mg/
dL), hypertension, medical conditions or dietary supplements that might affect body
weight (e.g. thyroid diseases), previous bariatric surgery, contraindications to exercise,
and intent to give birth elsewhere, previous GDM, smoking habits (> 5 cigarettes per
day)

Interventions

Intervention group (n = 96)

A personalised dietary modification intervention was initiated at enrolment through a 1-
hour counselling session with a dietitian. Follow-up visits, scheduled for the 16th, 20th,
25th and 36th weeks of pregnancy, with both the gynaecologist and dietitian, were used
to promote adherence to the intervention. At each of the follow-up visits, the women’s
weight was measured. In addition, women were interviewed by the dietitian about their
diet and exercise habits and counselled about possible changes, when necessary. The
women who did not attend the 36-week examination received a phone call

Diet: the primary focus was decreasing the consumption of foods with a high GI and a
high saturated fat content by substituting them with healthier alternatives based on the
taste and preferences of the women. Personalised dietary advise included prescription
of a low GI, low saturated fat diet with a total intake of 1500 kcal/day (in light of the
additional physical activity intervention, 200 kcal/day for obese and 300 kcal/day for
overweight women were added). The diet plan recommended to women included a wide
range of plant foods, cereals, legumes and fish, with olive old as the main source of
fat, and moderate to no consumption of red wine. The diet had a target macronutrient
composition of 55% carbohydrates, 20% protein and 25% fat with moderately low fat
levels. The recommended intake of carbohydrates was > 225 g/day

Exercise: the focus was on encouraging women to develop a more active lifestyle. Women
were advised to participate in 30 minutes of moderate-intensity activity > 3 times a week.
The ’talk test’ was recommended to monitor exercise intensity

Control group (n = 95)

At enrolment, women in the control group attended a 1-hour counselling session with
a dietitian, who provided general recommendations on diet during pregnancy, and the
same physical activity advice that was given to the women in the intervention group.
In accordance with the Italian Guidelines for a healthy diet and physical activity dur-
ing pregnancy, the women were also provided with a booklet providing nutrition and
lifestyle. The dietitian recommended that women avoid food with a high GI, reduce
the consumption of food with a high saturated fat content and increase consumption
of vegetables and fruit with a low GI. No specific advice about food quantities, caloric
intake, meal composition or meal distribution was given. At the follow-up visits, women
in the control group were simply asked about their adherence to the suggested lifestyle
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Bruno 2016  (Continued)

Outcomes Data in meta-analyses (or other data) for: GDM; caesarean birth; pregnancy-induced

hypertension; large-for-gestational age; induction of labour; GWG; behaviour changes

associated with the intervention; stillbirth; gestational age at birth; preterm birth; Apgar

score < 7 at 5 minutes; macrosomia; small-for-gestational age; birthweight
Additional narrative text for: NICU admission.

Notes Funding: “The study was supported by funding from Policlinico University Hospital of
Modena. The funders had no role in the study design, data collection or analysis, decision to
publish or preparation of the article”.

Delcarations of interest: "The authors declare that they have no conflicts of interest”.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "The randomization list was obtained by computer-
generated random allocation with a 1:1 ratio”.

Allocation concealment (selection bias) Low risk

Quote: “The allocations were sealed in numbered white
envelopes, which were kept in the midwifery facility. After
eligibility was assessed, a midwife opened the next random
envelope®.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

The trial was described as “open quote: “Because of the
study design, the gynaecologist and the dietitian knew the
group allocation of the patient”.

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: "The obstetrician in charge of the enrolled women
was blind to the allocation group. The data regarding the
delivery and the newborns were collected from the clinical
records by two residents who were blind to the allocation
group“. Though not clear whether some outcomes (such
as GDM and GWG) were able to be assessed blind, we

have judged risk of detection bias as low

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

Of 191 women randomised, 131 (69%) women were
included in the analyses. Women lost to follow-up were
significantly younger, had a lower educational level and
were more frequently overweight

Selective reporting (reporting bias) High risk

The protocol, published with ClinicalTrials.gov, was
modified before the preliminary analyses; the primary
outcome was changed, and additional secondary out-
comes were included. The reporting of outcomes is in-
complete for outcomes such as NICU admission (“were

very few and did not differ between the groups®).

Other bias Low risk

No obvious sources of other bias identified.
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Dodd 2014

Methods

Randomised controlled trial.

Participants

2212 women were randomised.

Setting: 3 major metropolitan maternity hospitals in Adelaide, South Australia (recruit-
ment from June 2008 to December 2011)

Inclusion criteria: women with a BMI > 25 kg/m?2, with a singleton pregnancy at 10
to 20 weeks gestation

Exclusion criteria: women with a multiple pregnancy, or type 1 or 2 diabetes diagnosed
prior to pregnancy

Interventions

Intervention group (n = 1108 randomised)

Women participated in a comprehensive diet and lifestyle intervention that included diet,
exercise and behavioural strategies delivered by a research dietitian and trained research
assistants. Women attending a planning session with the dietitian and were provided
with individualised information (meal plans, healthy recipes, simple food substitutions,
options for healthy snacking and eating out and guidelines for healthy food preparation)
. Women were encouraged to set achievable goals for diet and exercise change, supported
to make changes, and asked to self-monitor with a workbook; they were also asked to
identify barriers and assisted to develop strategies to overcome these. The information
was reinforced during a visit with the dietitian at 28 weeks, and during telephone calls
with a research assistant at 22, 24 and 32 weeks, and a face-to-face visit with a research
assistant at 36 weeks

Diet: advice was consistent with the Australian standards (maintain balance of carbohy-
drates, fatand protein; reduce intake of foods high in refined carbohydrates and saturated
fats; increase intake of fibre; aim for 2 servings of fruit, 5 servings of vegetables and 3
servings of dairy daily)

Exercise: advice encouraged women to increase walking and incidental activity
Control group (n = 1104 randomised)

Women received their pregnancy care according to state-wide perinatal practice and local
guidelines, which did not include routine provision of diet or exercise advice, or advice

regarding GWG

Outcomes

Data in meta-analyses (or other data tables for): GDM; pre-eclampsia; hypertension;
caesarean birth; perinatal mortality; large-for-gestational age; induction of labour; per-
ineal trauma; postpartum haemorrhage; postpartum infection; GWG; behaviour changes
associated with the intervention; sense of well-being and quality of life; stillbirth; neona-
tal mortality; gestational age at birth; preterm birth; Apgar score < 7 at 5 minutes; macro-
somia; birthweight; birthweight z score; head circumference; head circumference z score;
length; length z score; ponderal index; adiposity; shoulder dystocia; bone fracture; nerve
palsy; respiratory distress syndrome; neonatal hypoglycaemia; neonatal hyperbilirubi-
naemia; antenatal admissions; NICU admission; length of antenatal stay; length of post-
natal stay (mother); length of postnatal stay (baby)

Additional narrative text for: views of the intervention.

Notes

Funding: "This project was funded by a four year project grant from the National Health and
Medical Research Council (NHMRC), Australia (ID 519240). JMD is supported through a
NHMRC Practitioner Fellowship (ID 627005). The funder had no role in the study design,
data collection, analysis, interpretation, or writing of the report.

Declarations of interest: A/l authors have completed the ICMJE uniform disclosure form
ar www.icmje.org/coi_disclosure.pdf and declare: no support from any organisation for the
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submitted work; no financial relationships with any organisations that might have an interest

in the submitted work in the previous three years; no other relationships or activities that
could appear to have influenced the submitted work.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: “The computer generated randomisation schedule
used balanced variable blocks in the ratio 1:1 and was
prepared by an investigator not involved with recruitment
or clinical care”.

Allocation concealment (selection bias) Low risk

Quote: "A research assistant counselled eligible women and
then randomised them to receive lifestyle advice or standard
care by telephoning the central randomisation service®.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Blinding of women and trial personnel not considered
feasible in view of the intervention and control

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quotes: "Outcome assessors were blinded to the treatment
group allocated. “ "After birth, a research assistant not in-
volved in providing the intervention and blinded to treat-

«

ment allocation obtained information relating to antena-
tal, birth, and infant outcomes from the case notes”.

Incomplete outcome data (attrition bias)  Low risk
All outcomes

2212 women were randomised; 10 withdrew consent
to use data. Of the 1108 women in the intervention
group, there were 25 miscarriages/terminations before
20 weeks, 3 women withdrew consent to use data, there
was 1 maternal death, 4 neonatal deaths (3 due to lethal
anomalies) and 5 stillbirths. Therefore, there were 1080
women (97%) included in the intervention group anal-
yses and 1075 infants (excluding miscarriages, stillbirths
and withdrawn consents). Of the 1104 women in the
control group, there were 25 miscarriages/terminations
before 20 weeks, 7 women withdrew consent to use data,
there was 1 maternal death, 1 neonatal death and 5 still-
births. Therefore, there were 1072 (97%) women in-
cluded in the analyses, and 1067 infants (excluding mis-
carriages, stillbirths and withdrawn consents)

Selective reporting (reporting bias) Low risk Data for pre-specified outcomes (according to published
trial protocol) were reported
Other bias Low risk No obvious sources of other bias identified.
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El Beltagy 2013

Methods Randomised controlled trial.

Participants 100 women were randomised.
Setting: Egypt.
Inclusion criteria: obese women at risk of GDM at their first antenatal visit.
Exclusion criteria: none detailed.

Interventions Intervention group (assumed that n = 50 randomised, n = 48 analysed)
Women participated in a 12-week mild physical activity program and diet control
Control group (assumed that n = 50 randomised, n = 48 analysed)
Not detailed.

Outcomes Data in meta-analyses for: no outcomes.
Additional narrative text for: GDM, GWG, “adverse neonatal outcome

Notes Funding: not reported.
Declarations of interest: not reported.
Information taken from published abstract only.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Not described in abstract.

bias)

Allocation concealment (selection bias) Unclear risk Not described in abstract.

Blinding of participants and personnel High risk Blinding of women and trial personnel not considered

(performance bias)
All outcomes

feasible in view of the intervention and control

Blinding of outcome assessment (detection Unclear risk Not described in abstract.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk Insufficient information to determine. 100 women were

All outcomes

enrolled, however in the abstract, data are reported for

48 women per group

Selective reporting (reporting bias)

Unclear risk Insufficient information to determine.

Other bias

Unclear risk Insufficient information to determine.
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Harrison 2013

Methods

Randomised controlled trial.

Participants

228 women were randomised.

Setting: 3 large metropolitan tertiary teaching hospitals in Victoria, Australia (recruited
from June 2008 to September 2010)

Inclusion criteria: women at 12 to 15 weeks gestation, who were overweight (BMI 25 or
23 kg/m? if high-risk ethnicity) or obese (BMI 30 kg/m?), and were at increased risk for
developing GDM according to a validated risk prediction tool (based on first trimester
data of women attending the hospital). Women had to agree to complete an OGTT at
28 weeks (rather than a standard GCT at GDM screening)

Exclusion criteria: women with multiple pregnancies, diagnosed with type 1 or 2 dia-
betes, BMI > 45 kg/m?2, pre-existing chronic medical condition, non-English speaking

Interventions

Intervention group (n = 121 women randomised)

Women allocated to the intervention received 4 individual sessions of a behavioural
change lifestyle intervention, based on social cognitive theory. Sessions were provided in
the antenatal clinic, scheduled around routine visits (14-16, 20, 24, 28 weeks), by a health
coach (exercise physiologist); however was, designed to be delivered by generic healthcare
providers. The sessions provided pregnancy-specific diet advice, simple healthy eating
and physical activity messages. Simple behavioural change strategies were practiced to
identify short-term goals, increase self-efficacy and self-monitoring. Goals were deter-
mined by women, informed by the lifestyle messages, and included goals such as in-
creasing fruit and vegetable intake, reducing high fat or convenience foot, and increas-
ing physical activity frequency. Self-monitoring strategies included use of pedometers
and GWG charts based on IOM recommendations. Women received the same written
information as controls, in addition to resources promoting optimal health, GWG and
lifestyle. On-going contact and support with mobile phone SMS text messages, person-
alised by name, were provided throughout the trial commencing from the third session,
reinforcing simple health messages for diet, physical activity, behaviour change and re-
lapse prevention; 2 healthy lifestyle postcards were also sent at 30 and 34 weeks gestation
to maintain engagement and remind women of the simple health messages

Control group (n = 107 women randomised)

Women received a brief, single education session based on the widely available generic
Australian Dietary and Physical Activity Guidelines. Written pamphlet versions were
provided. GWG was not discussed and there was no further trial support

Outcomes

Data in meta-analyses (or other data tables) for: GDM; GWG: behaviour changes
associated with the intervention; postnatal weight retention; gestational age at birth;
preterm birth; birthweight; breastfeeding; postnatal BMI

Additional narrative text for: GWG: adherence to the intervention.

Notes

Funding: “This project is supported by a BRIDGES grant from the International Diabetes

Federation. BRIDGES, an International Diabetes Federation project is supported by an

educational grant from Lilly Diabetes (Project Number: LT07-121). The Jack Brockhoff
Foundation also provided funding for this study. Helena Teede is an NHMRC research fellow.

Cheryce Harrison is supported by a Postdoctoral Fellowship (100168) from the National
Heart Foundation®.

Declarations of interest: "The authors declare that they have no competing interests®.
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Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: “Participating women were randomly assigned to
intervention or control through computer-generated ran-
domized sequencing”.

Allocation concealment (selection bias) Low risk

Quote: "Allocation concealment was achieved by using
sealed opaque envelopes®.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Due to the nature of the intervention and control, it was
not possible to blind women, though “pedometers were
sealed to blind participants to their step count . Blinding of
trial personnel is unclear, as although the authors stated:
"Care providers, investigators, and outcome data analyzers
were blinded to group allocation it is unclear how this
would have been successfully achieved for care providers,
given women’s knowledge of their group allocation

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quotes: “Care providers, investigators, and outcome data
analyzers were blinded to group allocation*; "Anthropomet-
ric assessment included weight... and height measured by a
registered nurse unaware of participant allocation”.

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

121 women allocated to intervention, 15 (12%) were
lost to follow-up, and therefore 106 (88%) were anal-
ysed. Reasons for loss to follow-up: miscarriage (1
woman), premature birth <26 weeks (3 women), change
in circumstance (3 women), unavailable at 28 weeks (2
women), lost contact (6 women). 107 women allocated
to control, 10 (9%) were lost to follow-up, and therefore
97 (91%) were analysed. Reasons for loss to follow-up:
miscarriage (2 women), premature birth < 26 weeks (1
woman), change in circumstance (1 woman), unavail-
able at 28 weeks (4 women), lost contact (2 women)
Follow-up: At 6 weeks postpartum 17 (14%) interven-
tion group women were lost to follow-up, therefore 104
(86%) analysed; 9 (8%) control group women were lost
to follow-up, therefore 98 (92%) analysed

Selective reporting (reporting bias) Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting
Other bias Low risk No obvious sources of other bias identified.
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Hawkins 2014

Methods

Randomised controlled trial.

Participants

68 women were randomised.

Setting: Baystate Medical Center and Mercy Medical Center in Western Massachusetts,
USA (recruited from April 2010 to August 2011)

Inclusion criteria: Hispanic women aged 18 to 40 years, with a gestational age of < 18
weeks, who were overweight or obese (pre-pregnancy BMI > 25 kg/m?2) and who self-
reported participating in < 30 minutes of moderate-intensity activity per week
Exclusion criteria: history of type 2 diabetes, hypertension, heart disease or chronic renal
disease; current medications that adversely influence glucose tolerance; not planning to
continue the pregnancy to term; contraindications to participating in moderate-intensity
physical activity or a low-fat/high-fibre diet; self-reported participation in > 30 minutes
of moderate-intensity exercise on > 3 days per week or > 20 minutes of vigorous-
intensity exercise on > 1 day per week; or multiple gestation (e.g. twins)

Interventions

Intervention group (n = 33 randomised)

The intervention consisted of 6 in-person behavioural counselling sessions and 5 tele-
phone booster sessions delivered by bicultural and bilingual health educators, tailored
for Hispanic women’s culture and context. All materials were available in Spanish and
English and were written at a sixth-grade reading level

Diet: women were encourage to decrease their intake of foods high in saturated fat, and to
increase intake of dietary fibre (as recommended by the ADA). Health educators assessed
readiness and preferences for change, consistent with the Stage of Change framework,
and assisted women in developing dietary change goals. Women were provided with a
low-literacy pictured-based food guide by which ethnic and other foods were classified
based on Gl/fibre content and saturated fat using the ‘traffic light’ colours and self-
monitoring logs. Activities in the follow-up in-person and telephone-delivered booster
sessions included review of logs, problem-solving of challenges, introduction of new
tailored materials and goal setting

Exercise: the physical activity during pregnancy guidelines of the ACOG (> 30 minutes
of moderate-intensity activity on most days of the week) were discussed. Women were
encouraged to achieve the standards set in the guideline through increasing their walking
and developing a more active lifestyle. Informed by responses to a ’Stage of Change
Questionnaire’, women were provided with a stage-matched manual which included
motivationally targeted materials combined with tip sheets on building social support
for new behavioural patterns and strategies for overcoming barriers to physical activity.
The health educators assisted the women in developing personalised physical activity
goals. Women were provided with a digital pedometer and a physical activity log to track
their progress

Control group (n = 35 randomised)

Women in the control group received standard care (no further details reported)

Outcomes

Data in meta-analyses (or other data) for: GWG; behaviour changes associated with
the intervention; relevant biomarker changes associated with the intervention; gestational
age at birth; birthweight

Additional narrative text for: GDM; adherence to the intervention; views of the inter-
vention

Notes

Funding: "This work was supported by CDC/ASPH S3948°.

Declarations of interest: "None declared”.
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Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Unclear risk

bias)

Quote: “eligible patients were randomized... by the health
educators to either a lifestyle intervention or a standard care
group. Randomization was stratified by age (< 30 years,
> 30 years) and pre-pregnancy BMI (25-30 kg/m?2, > 30
keg/m2with a block size of four”.

Allocation concealment (selection bias) Unclear risk

As above; no further information provided.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Blinding of women and trial personnel not considered
feasible in view of the intervention and control

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote: "Assessments were conducted by telephone, at base-
line, mid-pregnancy, and ar 6 weeks postpartum by bilin-
gual and bicultural interviewers blinded to the assigned
intervention group . Though not clear whether clinical
outcomes (such as GDM) were able to be assessed blind,
we have judged risk of detection bias as low

Incomplete outcome data (attrition bias)  Low risk
All outcomes

Of the 33 women randomised to the intervention group,
30 (94%), 32 (97%) and 24 (75%) were available for the
mid-pregnancy, clinical outcome and postpartum assess-
ments, respectively. Of the 35 women randomised to the
control group, 29 (85%), 34 (97%) and 29 (85%) were
available for the mid-pregnancy, clinical outcome and
postpartum assessments respectively. The losses at mid-
pregnancy and postpartum were associated with women
being unable to be contacted via telephone; losses for
clinical outcomes were associated with women being de-
livered off-site

Selective reporting (reporting bias) High risk Reporting of GDM is incomplete (only the number of
cases across both groups in text) and a very limited num-
ber of clinical outcomes are reported

Other bias Low risk No obvious sources of other bias identified.
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Methods

Randomised controlled trial.

Participants

66 women were randomised.

Setting: 2 large outpatient obstetric practices at Temple Univeresity, Philadelphia, Penn-
sylvania, USA (recruitment from January 2013 to March 2014)

Inclusion criteria: women aged > 18 years, self-identifying as African American, at a
gestational age < 20 weeks, with a first trimester BMI of 25 to 45 kg/m?2, with Medicaid
recipient status, and cell phone ownership (including unlimited text messaging) and
Facebook membership

Exclusion criteria: women with multiple pregnancies, conditions requiring specialised
nutritional care, and endorsed tobacco use

Interventions

Intervention group (n = 33 randomised)

A technology-based behavioural weight control intervention was delivered, via Facebook,
telephone and text messaging and 1 in-person consultation (at baseline). The intervention
was designed to build women’s motivation, support and self-efficacy for weight-related
behaviour change, while at the same time remain responsive to low-income African
American women’s social context. At their baseline visit from the health coach, women
were oriented to the program, provided with an overview of behavioural change goals,
an explanation of the intervention components, and a review of the schedule. Women
were assigned the same scheduled for the first 12 weeks, after which the health coach
prioritised the order in which goals were to be repeated until birth. The structure of
the intervention implementation was as follows: baseline, in person at Temple; target:
self-weighing, behavioural goal: weigh yourself weekly; week 1: telephone; target: energy
intake, behavioural goal: limit sugar-sweetened beverages to 1 cup per day; weeks 2 and
4: telephone; target: energy intake; behavioural goal: limit junk and high fat food to no
more than 1 per day; weeks 6 and 8: telephone; target: physical activity; behavioural goal:
walk 5000 steps daily; weeks 10 and 12: telephone; target: energy intake; behavioural
goal: stick to 1 plate of food at each meal. Women were also offered a binder with print
versions of the content, if technology access was lost. Women were prompted to weigh
themselves at home, and were supplied with digital scales

Diet: in addition to the specific recommendations described above, general recommen-
dations were provided around energy intake. Women were encouraged to limit their
sugar-sweetened beverages to 1 cup per day, and stick to 1 plate of food at each meal,
with low calorie beverages, and convenient, inexpensive, palatable, nutrient-rich food,
compatible with social norms suggested as alternatives (consistent with IOM recommen-
dations)

Exercise: women were encouraged to walk 5000 steps daily (gradually increasing walking
by 500 steps each week), and were provided pedometers and a walking DVD

Control group (n = 33 randomised)

Women received standard obstetric care which included: an initial visit in the first
trimester, with comprehensive patient history, physical exam, ultrasound and blood work;
follow-up visits monthly until week 24, and every 2 to 3 weeks until week 36, with
assessment of weight, blood pressure, urine protein and fetal heart rate; weekly visits
from week 36 to birth. Women were also provided with information from the ACOG
about optimal GWG

Outcomes

Data in meta-analyses (or other data) for: GDM; caesarean birth; large-for-gestational
age; GWG; preterm birth; small-for-gestational age; birthweight
Additional narrative data for: adherence to intervention; views of intervention.
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Notes Funding: "This study was supported by grants from the National Institutes of Health
(NIH K23 HL106231) and the Health Resources and Services Administration (HRSA
R40MC26818) of the U.S. Department of Health and Human Services (HHS)“.
Declarations of interest: "Az the time of the study, Dr. Herring served on scientific advisory
boards for Novo Nordisk and Johnson and Johnson; Dr. Bennett served on the scientific
advisory boards for Nutrisystem and the board of Scale Down; and Dr. Foster served on
scientific advisory boards of Con Agra Foods, Tate and Lyle, and United Health Group.
Currently, Dr. Foster is a full-time employee of Weight Watchers International. None of these
entities have provided financial support for this study nor did they have any influence on the
weight control methods in this study. All other authors declare no conflicts of interest”.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "Randomization was computer-generated (by study
statistician) with a 1:1 allocation ratio”.

Allocation concealment (selection bias) Low risk

Quote: randomization status was concealed in opaque en-
velopes prepared by the statistician”.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Authors reported that “providers and clinic staff were
blinded to subject randomisation to prevent contamina-
tion“. However, blinding of women and trial personnel
not considered feasible in view of the intervention and
control

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No detail provided.

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Of the 33 women randomised to the intervention, 0
were lost to follow-up, 6 were excluded (miscarriage: 3;
elective termination: 1; preterm birth: 2); therefore 27
(82%) were analysed. Of the 33 women randomised to
usual care, 0 were lost to follow-up, 4 were excluded
(miscarriage: 2; preterm birth: 2); and thus 29 (88%)
were analysed. Relatively high attrition in small sample

Selective reporting (reporting bias) Unclear risk

Some discrepancies between trial registration and pub-
lished report (e.g. trial registration reports primary out-
come to be: change in maternal weight from early preg-
nancy (< 20 weeks gestation) to 6 months and 1 year
postpartum), whereas main report presents primary out-
come as proportion of women with excessive GWG) and
additional outcomes noted in trial registration are not
presented in published report. No measure of variance
reported for birthweight which thus could not be in-
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cluded in the meta-analysis. With no access to a trial
protocol, it was not possible to further assess selective
reporting

Other bias

Low risk No obvious sources of other bias identified.

Hoirisch-Clapauch 2016

Methods Randomised controlled trial.
Participants 480 women were randomised.
Setting: not specified though authors affiliated to the Hospital Federal dos Servidores
do Estado, Rio de Janeiro, Brazil (recruitment from 2011 to 2015)
Inclusion criteria: women aged 18 to 40 years, with > 2 consecutive first trimester
abortions who conceived spontaneously
Exclusion criteria: antiphospholipid antibodies, second or third trimester losses, mul-
tiple pregnancies, physical disabilities such as paraplegia, liver or kidney failure, women
assigned to standard care following recommendations given to the intervention group,
any condition requiring a priori anticoagulation
Interventions Intervention group (n randomised not reported, n = 159 completed the trial)
Women were instructed to walk briskly for > 40 minutes 7 days a week, to avoid high
carbohydrate index meals (such as snacks, candies, fibre-free juices or sugar-sweetened
beverages), and to eat 2 daily servings of meat, poultry, fish or other protein rich food,
starting when they decided to get pregnant and continuing until birch
Control group (n randomised not reported, n = 160 completed the trial)
Women received standard care (no further detail provided).
Outcomes Data in meta-analyses for: no outcomes.
Additional narrative text for: GDM; pre-eclampsia; large-for-gestational age (appro-
priate); perinatal mortality; GWG (excessive); preterm birth (full term births); neonatal
hypoglycaemia
Notes Funding: not reported.
Declarations of interest: not reported.
Information taken from published abstract only. Correspondence with trial authors
provided additional unpublished abstract for manuscript under review
Risk of bias
Bias Authors’ judgement Support for judgement
Random sequence generation (selection Unclear risk Not described in abstract.
bias)
Allocation concealment (selection bias) Unclear risk Not described in abstract.
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Blinding of participants and personnel
(performance bias)
All outcomes

High risk Blinding of women and trial personnel not considered
feasible in view of the intervention and control

Blinding of outcome assessment (detection Unclear risk Not described in abstract.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ High risk Of the 480 women randomised, 319 (66%) completed

All outcomes

the trial (159 women in the intervention group, and 160
in the control group)

Selective reporting (reporting bias)

Unclear risk Insufficient information to determine.

Other bias

Unclear risk Insufficient information to determine.

Hui 2012

Methods

Randomised controlled trial.

Participants

224 women were randomised.

Setting: Winnipeg, Manitoba, Canada (recruitment from July 2004 to February 2010)
Inclusion criteria: non-diabetic pregnant women (at < 26 weeks gestation), attending
antenatal classes or community clinics in Winnipeg

Exclusion criteria: women with medical or obstetric contraindications to exercise during
pregnancy

Interventions

Intervention group (n = 112 randomised, n = 102 analysed)

Diet: diet interviews and counselling were provided 2 times to each woman by a registered
dietitian - at enrolment, and 2 months after enrolment. The interview was assisted with a
‘Food Choice Map’ (a computerised dietary interview tool, which consisted of a map, 91
magnetic stickers with pictures of common foods and bar codes and software modified
for pregnant women). Women recalled their food intakes in a typical week, and women
and dietitians placed stickers on the maps - bar codes and locations of stickers on the map
represented the frequency, types and quantities of food intakes - which were scanned
into the computer at the end of the interview to allow analysis instantly of calories and
nutrients. Dietitians provided personalised counselling based on the interview results,
pregnancy week, GWG and Health Canada Guidelines

Exercise: women were given a community-based exercise program designed for pregnant
women. Recommended exercise included walking, mild-to-moderate aerobic, stretching
and strength exercises. An exercise regimen (3 to 5 times per week; including a weekly
group exercise session and multiple home sessions) of mild-to-moderate exercise for 30
to 45 minutes per session was recommended. It was suggested that the exercise began
between 20 to 26 weeks and ended at 36 weeks. The group sessions were held in air-
conditioned gymnasia in community centres (day time and night time classes were
available). An exercise instruction video was given to women to assist with home exercise.
Activity logbooks were collected weekly by the project coordinator from the women
Control group (n = 112 randomised, n = 88 analysed)
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Women received standard antenatal care recommended by the SOGC, and were provided

with a package of up-to-date information on physical activity and nutrition from Health

Canada. No exercise instruction or dietary intervention were provided

QOutcomes Data in meta-analyses (or other data tables) for: GDM; caesarean birth; large-for-

gestational age; GWG: behaviour changes associated with the intervention; gestational

age at birth; birthweight

Notes Funding: "The study was supported by operating grants from the Lawson Foundation, the
Canadian Institutes of Health Research and the Public Health Agency of Canada‘“.
Declarations of interest: "The authors do not have any conflict of interest regarding the

content of results presented in the text”.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "Randomisation was performed using a computer-
generated randomisation allocation table by a staff member
without involvement in the study design®.

Allocation concealment (selection bias) Low risk

Quote: "After randomisation, participants received a sealed
envelope labelled with the assigned randomisation number,
which contained instructions for participants”.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Authors report: “The nature of the study meant that par-
ticipants and study staff were not blinded to the types of

interventions”.

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No information provided.

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Of 112 women randomised to intervention group, 102
(91%) were included in analyses; of 112 women ran-
domised to control group, 88 (79%) were included in
analyses. 4 women were excluded from analyses due to
miscarriage (1 in the control group, 3 in the intervention
group). 23 women discontinued the trial in the control
group and 7 in the intervention group (due to reloca-
tion, work/study, and loss to follow-up). Suggestion of
differential attrition

Selective reporting (reporting bias) Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting
Other bias Low risk No obvious sources of other bias identified.
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Methods

Randomised controlled trial.

Participants

113 women were randomised.

Setting: Winnipeg, Manitoba, Canada (recruitment from May 2009 to December2011)
Inclusion criteria: women at < 20 weeks of pregnancy, with no existing diabetes, who
signed a consent form

Exclusion criteria: none detailed (3 women were excluded because of the existence of
medical or obstetric contraindications for exercise during pregnancy)

Interventions

Intervention group (n = 57 women randomised)

Women received a community-based lifestyle change intervention

Dietary: women received 1-on-1 dietary counselling at baseline and 2 months later,
using Food Choice Map software; women recalled their food intake in a typical week,
and women and dietitians placed food stickers on a magnetic board (including food
items, portion sizes, frequency of each food) which was scanned into the computer at
the end of the session, with daily calorie intake and macronutrients analysed instantly.
Nutritional recommendations were then based on the dietary intake analysis and Health
Canada guidelines, with consideration of food preferences, beliefs and budgeting. GWG
goals were discussed and emphasised. Women received a copy of the Food Choice Map
with the agreed changes, which served as the diet plan to promote changes. The follow-
up at 2 months reinforced recommendations

Exercise: a group exercise program was delivered, in a group session or via DVD format at
home. The program included mild-to-moderate aerobic exercise, stretching and strength
exercise. Women were encouraged to exercise 3 to 5 times a week for 30 to 45 minutes,
from 20 to 26 weeks to 36 weeks gestation. Women kept a log book as a motivator
(attendance < 3 times at the group class, showing no interest to exercise at home or no
record of exercise in the log book was considered withdrawal from the trial)

Control group (n = 56 women randomised)

Women received standard antenatal care, as recommended by the SOGC, and were
provided with a package of current information on physical activity and healthy eating
during pregnancy from Health Canada

Outcomes

Data in meta-analyses (or other data tables) for: GDM; caesarean birth; large-for-
gestational age; GWG: behaviour changes associated with the intervention; gestational
age at birth; birthweight;

Additional narrative text for: adherence to the intervention.

Notes

Funding: ’grant support from the Canadian Institutes of Health Research, the Lawson
Foundation and the Public Health Agency of Canada’“.
Declarations of interest: “7he authors declare that there are no competing interests .

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: "Randomization was performed using a computer-

bias)

generated randomization allocation table by a staff member
without involvement in the study design®.
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Allocation concealment (selection bias)

Low risk Quote: "After randomisation participants received a sealed
envelope labelled with the assigned randomisation number,
which contained instructions for participants*.

Blinding of participants and personnel High risk Authors reported that “the nature of the study meant that
(performance bias) participants and study staff were not blinded to the types of
All outcomes interventions".

Blinding of outcome assessment (detection Low risk Quote: "Data on delivery route, maternal weight at delivery

bias)

All outcomes

room, birth weight and birth weight-related obstetric proce-
dures (induction, forceps or caesarean section) were collected
Jfrom hospital medical charts by student assistants without
knowledge in study design”. Though not clear whether
some outcomes (such as GDM and GWG) were able to
be assessed blind, we have judged risk of detection bias
as low

Incomplete outcome data (attrition bias)
All outcomes

Low risk Quote: "None of the participants discontinued during the
participation”. No losses or exclusions.

Selective reporting (reporting bias)

Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting

Other bias

Low risk No obvious sources of other bias identified.

Jing 2015

Methods

Randomised controlled trial.

Participants

262 women were randomised.

Setting: West China Second University Hospital, China (recruitment from September
2012 to February 2013)

Inclusion criteria: women with singleton pregnancies, aged > 18 years, who could
understand the written Chinese language, and did not have pre-existing diabetes
Exclusion criteria: pregnancy-related complications or general medical disorders not
associated with pregnancy

Interventions

Intervention group (n = 131 randomised)

Women received a lifestyle education intervention informed by the Health Belief Model.
The key points of education included harms of GWG and GDM, the benefits of en-
couraged behaviours, the difficulties involved in change habits, and importance of be-
lief in the efficacy of the intervention. In addition to receiving the standardised health
education materials provided by the hospital as part of routine care, women received
an education manual on diet and physical activity written by the research team, and
had 1-on-1 counselling for > 30 minutes with a trained graduate student, at 16 to 20
weeks gestation and 20 to 24 weeks gestation. The graduate was also available to answer
questions about diet and physical activity until 20 to 24 weeks, over the phone or via a
group on Tencent instant messenger
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Control group (n = 131 randomised)

Women received only conventional interventions such as standard health education

manuals produced by the hospital

Outcomes Data in meta-analyses (or other data tables) for: GDM: GWG: behaviour changes
associated with the intervention

Notes Funding: not reported.

Declarations of interest “7he authors have no conflicts of interest”.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "The participants were divided according o the se-
quence of time and randomized numbers produced by SAS
version 11.0 (SAS Institute Inc, Raleigh, NC, USA)“.

Allocation concealment (selection bias) Unclear risk

No information provided.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Quote: Participants and data analysts were masked to
group assignment. The investigators were not masked to
the assignment so that they could implement the personal-
ized intervention for women in the intervention group
While authors reported women were blinded, blinding
of women was not considered feasible in view of the in-
tervention and control

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No information provided.

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Quote: "Only women who finished the whole study were
included in the analysis“. In the intervention group, of
the 131 women randomised, 115 (88%) were included
in the analyses (16 did not complete the trial: 1 had
abnormal blood sugar; 2 had spontaneous abortions; 11
relocated; 2 lost to follow-up). In the control group, of
the 131 women randomised, 106 (81%) were included
in the analyses (25 did not complete the trial: 1 had
abnormal blood sugar; 2 had spontaneous abortions; 13
relocated; 9 lost to follow-up). Suggestion of differential

attrition
Selective reporting (reporting bias) Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting
Other bias Low risk No obvious sources of other bias identified.
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Methods

Randomised controlled trial.

Participants

293 women were randomised.

Setting: multi-centre trial, with 2 rural municipalities: Kauhajoki and Lapua in Finland
(from February 2008 to January 2014)

Inclusion criteria: women who had 1 or more risk factors for GDM (BMI > 25 kg/m2,
previous history of GDM, previous child born at > 4.5 kg, aged greater than 40 years,
family history of diabetes), or who had a venous plasma glucose concentration after 12
hours of fasting in the morning of 4.8 mmol/L, to 5.5 mmol/L, and a 2 hour-OGTT
plasma glucose < 7.8 mmol/L

[A 2-hour OGT'T was offered to all women at their first contact with maternal healthcare
units during gestational weeks 8 to 12]

Exclusion criteria: women with GDM (fasting plasma glucose > 5.6 mmol/L or 2-hour
plasma glucose > 7.8 mmol/L), and women who did not want to participate in the trial
for personal or professional reasons

Interventions

Intervention group (n = 155 randomised)

Women received individualised, structured lifestyle counselling from specifically trained
trial nurses (midwives) and dietitians, 3 times during their pregnancy (at medians of 13.
3 weeks, 23.1 weeks, and 35.1 weeks). Women also attended a 2-hour group counselling
session with a dietitian at the time of enrolment. Women also visited the trial nurses at
6 weeks, 6 months and 12 months postpartum

Diet: for women with a pre-pregnancy BMI > 30 kg/m?, the recommendation was
no GWG during the first 2 trimesters. Dietary advice was based on Nordic Nutrition
Recommendations and focused on optimising women’s consumption of vegetables, fruit
and berries, whole-grain products rich in fibre, low-fat dairy products, vegetable fats
high in unsaturated fatty acids, fish, and low-fat meat product, and lowering intakes of
sugar-rich foods. "The plate model’ was used during the counselling (filling half a plate
with raw or cooked vegetables, one-quarter with starchy carbohydrates (e.g. potato, rice
or pasta) and one-quarter with meat, fish, beans, eggs or other sources of protein). The
aim was to achieve a total intake of 1600 to 1800 kcal a day, with 40% to 50% energy
coming from carbohydrates, 30% to 40% energy from fats and 20% to 25% energy
from protein. During the postpartum, breastfeeding and infant nutrition counselling
were provided. Women filled out 3-day food diaries every 3 months throughout the trial
Exercise: women were encourage to achieve a minimum of 150 minutes (30 minutes 5
times a week, or 50 minutes 3 times a week) of moderate-intensity physical activity per
week, and to adopt an overall active lifestyle (moderate-intensity exercise was defined as
exercise during which the women became at least slightly out of breath and perspired
but were still able to talk or a level equalling 11 to 15 on Borg’s visual scale of per-
ceived exertion). Women and trial nurses (midwives) planned, and during the follow-up
updated, an individual physical activity program. Women received pedometers, with a
recommendation of a minimum of 10,000 steps a day. Women had access, free of charge,
to public swimming pools and/or guided exercise groups once a week provided by the
municipalities. Where exercise goals were not met, women were instructed to book in
with the physical activity advisor. Women completed physical activity log books
Control group (n = 138 randomised)

Women received general information leaflets on diet and physical activity like those
provided by local Primary Health Care centres/antenatal clinics at the time of enrolment.
During their pregnancy, women visited the trial nurse 3 times, to make measurements,
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obtain blood samples, and administer questionnaires, as well as antenatal clinics according
to standard practice

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia; hypertension
(pregnancy-induced hypertension, essential hypertension); caesarean section; GWG; be-
haviour changes associated with the intervention; relevant biomarker changes associated
with the intervention; gestational age at birth; macrosomia; birthweight; birthweight z
score; length; respiratory distress syndrome; antenatal visits

Notes

Funding: “This study was funded by the Ahokas Foundation, the Finnish Foundation for
Cardiovascular Disease, Special State Subsidy for Health Science Research of Helsinki Uni-
versity Central Hospital, Samfundet Folkhalsan, The Finnish Diabetes Research Foundation,
the State Provincial Office of Southern Finland, and The Social Insurance Institution of
Finland. The funders have not had any role in designing or conducting the study; in the
collection, management, analysis, or interpretation of the data; in the preparation, review, or
approval of the manuscript; and in the decision to submit the manuscript for publication”.
Declarations of interest: "No potential conflicts of interest relevant to this article were
reported”.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Quote: "In the randomization process, we used randomly
permuted blocks stratified by risk factors (BMI >30 kg/m?,
history of GDM)*. Not stated how randomly permuted
blocks were generated; thus judged to be unclear risk of
selection bias

Allocation concealment (selection bias)

Low risk Quote: "The randomisation was performed by a study nurse
and by dispensing the next sequentially numbered subject
code and opening the corresponding code envelope, which
included the intervention arm to be assigned to the subject .

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Blinding of women and trial personnel not considered
feasible in view of the intervention and control

Blinding of outcome assessment (detection
bias)

All outcomes

Low risk Quote: "Blinded-study physicians reviewed participants
obstetric records and confirmed maternal and neonatal di-
agnosis .

Incomplete outcome data (attrition bias)
All outcomes

Low risk Of 155 women randomised to the intervention group,
11 (7%) were lost; thus 144 (93%) were included in the
analyses; of the 138 women randomised to the control
group, 13 (9%) were lost; thus 125 (91%) were included
in the analyses
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Selective reporting (reporting bias)

Unclear risk The trial has reported on perinatal outcomes; the trial
protocol indicates that 12-month follow-up is also com-
plete (this was not reported on), and that there will be
ongoing follow-up to 10 years for mothers, fathers and
children. The protocol indicates additional outcomes
which have not yet been reported (including maternal
quality of life, cost-effectiveness, prevention of maternal
type 2 diabetes 1 year after birth, small-for-gestational
age and neonatal hypoglycaemia)

Other bias

Low risk No obvious sources of other bias identified.

Korpi-Hyovalti 2011

Methods

Randomised controlled trial.

Participants

60 women were randomised.

Setting: multi-centre trial, with 2 rural municipalities: Kauhajoki and Lapua in Finland
(recruitment from April 2005 to May 2006)

Inclusion criteria: women who had 1 or more risk factors for GDM (BMI > 25 kg/
m?2, previous history of GDM, previous child born at > 4.5 kg, aged > 40 years, family
history of diabetes), or who had a venous plasma glucose concentration after 12 hours
of fasting in the morning of 4.8 mmol/L, to 5.5 mmol/L, and a 2 hour OGTT plasma
glucose of < 7.8 mmol/L

[a 2-hour OGTT was offered to all women at their first contact with maternal healthcare
units during gestational weeks 8 to 12]

Exclusion criteria: women with GDM (fasting plasma glucose > 5.6 mmol/L or 2-hour
plasma glucose > 7.8 mmol/L), and women who did not want to participate in the trial
for personal or professional reasons

Interventions

Intervention group (n = 30 randomised; n = 27 analysed)

Diet: dietary advice tailored to each woman individually on 6 occasions was provided;
the nurse in the healthcare centres had on average 13 appointments with the intervention
women. Women were encouraged to eat a diet rich in vegetables, berries and fruits,
and to use low-fat dairy products, low-fat meat, soft margarines and vegetable oils and
whole grain products (with a goal of carbohydrate 50% to 55% energy, fibre 15 g/1000
keal, fat 30% energy %, saturated fat < 10% energy, and protein 15% to 20% energy).
Recommendation for energy intake was 30 kcal/kg/day for normal weight women and
25 keal/kg/day for overweight women

Exercise: moderate-intensity physical exercise during pregnancy was encouraged; the
women had 6 sessions of exercise counselling with the physiotherapist. During the ses-
sions the physiotherapist motivated the women to continue exercising during pregnancy
or to start exercising, and gave written instructions for exercise and self-care. The goal
of the exercise intervention was 30 minutes of daily physical activity if the woman pre-
viously exercised < 2.5 hours per week, and 45 minutes if the woman already engaged
in 2.5 hours per week. Recommended types of exercise included brisk walking, Nordic
walking, swimming, cycling, and cross-country skiing. (If the BMI of the woman was >
30 kg/m? and the woman had not been active, exercise was started with 15 minutes per
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day 3 times a week)

Control group (n = 30 randomised; n = 27 analysed)

All women were given general information on diet and physical activity to decrease the
risk of GDM during pregnancy as part of routine care. Women were followed up in the
antenatal clinical at I-month intervals according to standard care

For all women, dietary information was collected 3 times during pregnancy, and women
returned a self-reported exercise history twice, and a monthly questionnaire of activity

Outcomes

Data in meta-analyses (or other tables data) for: GDM; GWG; relevant biomarkers
associated with the intervention; birthweight

Additional narrative text for: pre-eclampsia; caesarean birth; induction of labour; per-
ineal trauma (lacerations); gestational age at birth; macrosomia; respiratory distress; hy-
perbilirubinaemia (jaundice requiring phototherapy); NICU admission

Notes

Funding: “This study was funded by Seinijoki Central Hospital and Kuopio University
Hospital, University of Eastern Finland and municipalities of Kaubajoki, Lapua i.e. employers
of the authors mentioned on the title page. The study was supported by EVO funding from
Kuopio University Hospital and South Ostrobothnia Hospital District”.

Declarations of interest: "The authors declare that they have no competing interests®.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: “These high-risk women were randomly assigned to
the lifestyle intervention group... or to the close follow- up
group... by the study physician in the Central Hospital with
the use of a computed randomisation list".

Allocation concealment (selection bias)

Unclear risk As above, and “The health care nurses who scheduled the
study visits did not have access to the randomisation list*.

Blinding of participants and personnel High risk No blinding, trial described as “open .

(performance bias)

All outcomes

Blinding of outcome assessment (detection Unclear risk Trial described as “open . No further information pro-
bias) vided.

All outcomes

Incomplete outcome data (attrition bias) ~ Unclear risk 60 women were randomised; 54 women (90%) were

All outcomes

analysed. 3 women dropped out from each group (4
due to early miscarriage, 1 with a twin pregnancy, and
1 woman moved away). No detail of whether the char-
acteristics of the women lost to follow-up differed from
those analysed
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Selective reporting (reporting bias)

High risk For the baseline characteristics, and a number of other
outcomes, data were reported by groups, with the P
values reported as "NS“ (indicating non-significance).
For a number of outcomes, the data were not presented
("There was no statistically significant difference between
the randomised groups in terms of pre-eclampsia, induction
of labor, lacerations, Cesarean deliveries (data not shown)

<)

Other bias

Unclear risk Pre-pregnancy weight in the intervention group tended
to be higher (P = 0.061) with "2/l women weighing over
100 kg “being in the intervention group. Women in the
control group tended to have a higher educational status

(P =0.080)

Luoto 2011

Methods

Cluster-randomised controlled trial.

Participants

14 municipalities, with 640 women, were randomised.

Setting: maternity clinics of primary healthcare centres of 14 municipalities in Pirkanmaa
region in south-western Finland. All 14 municipalities with > 70 annual deliveries were
recruited to the trial (recruitment from October 2007 to December 2008)

Inclusion criteria: pregnant women with > 1 of the following risk factors: BMI > 25
kg/m? based on measured height and self-reported pre-pregnancy weight, GDM or any
signs of glucose intolerance or newborn macrosomia in any earlier pregnancy, type 1 or
2 diabetes in first or second degree relatives, aged > 40 years

Exclusion criteria: > 1 of 3 baseline OGTT measurements abnormal (fasting blood
glucose > 5.3 mmol/L, > 10.0 mmol/L at 1 hour, and > 8.6 mmol/L at 2 hours),
pre-pregnancy type 1 or 2 diabetes, unable to speak Finnish, < 18 years old, multiple
pregnancy, a physical restriction preventing physical activity, substance abuse, treatment
or clinical history of psychiatric illness

Interventions

Intervention group (n = 7 municipalities)

The intervention continued from the first maternity clinic (8 to 12 weeks) to 37 weeks
gestation. At the first visit, recommendations for GWG were discussed and an appropriate
GWG graph selected to guide the woman in her GWG. The primary physical activity
counselling was implemented at 8 to 12 weeks, and the primary dietary counselling
session at 16 to 18 weeks. Physical activity counselling was enhanced at 4, and diet
counselling at 3, subsequent visits. If the OGTT at 26 to 28 weeks was pathological,
women were referred to other healthcare specialists

Diet: the goal of diet counselling was to help women achieve a healthy diet (< 10% sat-
urated fat, 5% to 10% polyunsaturated fat, 25% to 30% total fat, and < 10% saccharose
of total energy intake, and 25 g/day to 35 g/day fibre). Women were advised to consume
vegetables, fruits and berries > 5 portions a day, to select mostly high-fibre bread and
wholemeal products, to select mostly fat-free or low-fat versions of milk and milk prod-
ucts, to eat fish > twice per week, to use moderate amounts of soft table spreads on bread,
oil-based salad dressings in salad and oil in cooking/baking, to consume seldom (small
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portions) of foods high in fat, and to consume seldom (small portions) snacks with high
levels of sugar and fat. Counselling cards helped nurses to standardise counselling. The
women used follow-up notebooks to set their individualised plans and to keep a record
of adherence

Physical activity counselling: aims were to increase leisure time for those women not
fulfilling recommendations, or to adjust/maintain time for women who were fulfilling
recommendations. The minimum weekly leisure time physical activity dose in the plan
was 800 MET minutes. Women were offered an opportunity to participate in monthly
group exercise sessions

Control group (n = 7 municipalities)

Women received no counselling beyond usual care - which included some dietary coun-
selling and follow-up of GWG, but little on physical activity

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia; large-for-
gestational age; GWG; behaviour changes associated with the intervention; relevant
biomarkers associated with the intervention; sense of well-being and quality of life;
gestational age at birth; macrosomia; small-for-gestational age; birthweight; birthweight
z score; head circumference; length; length z score; ponderal index; costs to families
associated with management provided; costs associated with the intervention; costs of
maternal care; costs of offspring care

Additional narrative text for: adherence to the intervention; costs associated with the
intervention

Notes

Funding: "The main sources of funding in this study are (Finnish) Diabetes research fund,
Competitive research funding from Pirkanmaa hospital district, Academy of Finland, Min-
istry of Education and Ministry of Social Affairs and Health. The funders had no role in study
design, data collection and analysis, decision to publish, or preparation of the manuscript”.
Declarations of interest: “The authors have declared that no competing interests exist.
ICC of 0.12 was used in the analyses.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: In the randomization process, participat-
ing municipalities were first pairwise matched with
regard to annual number of births, size and socio-
economic level of the population, estimated inci-
dence of GDM, and urbanity level. Municipalities
were then randomized by computer”.

Allocation concealment (selection bias)

Unclear risk No information provided.

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Quote: "An inevitable limitation is also that the
women and the nurses in the usual care group could
not be blinded for the purpose of the study, which
may have resulted in changes in their health behav-
ior or counseling practices”.
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Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No information provided.

Incomplete outcome data (attrition bias) ~ High risk
All outcomes

14 clusters were randomised and all included
in the analyses. Of the 343 women in the in-
tervention group and 297 women in the con-
trol group that agreed to participate (after having
been screened for eligibility), 81 (24%) in the
intervention group and 93 (31%) in the control
group were excluded due to abnormal OGTT
results at baseline (and 16 and 8 respectively due
to miscarriage). The final number of women in
the analyses, after further loss to follow-up (27
in the intervention group and 16 in the control
group) was 219 in the intervention group and
180 in the control group. Thus, of the women
considered preliminarily eligible, who consented
to participate, 219 (64%) were followed up in
the intervention group, and 180 (60%) in the
control group; of the women who received the
allocated intervention, 219 (89%) were followed
up in the intervention group and 180 (92%) in
the control group. For some outcomes "z Miss-
ing“is reported in the tables - it is unclear how-
ever from which groups the missing data are from
(for example, GWG "n Missing“ = 31, and it is
unclear if these women are from the intervention
or control groups)

Selective reporting (reporting bias) Unclear risk

The published trial protocol indicates that data
for a number of additional outcomes including
other perinatal outcomes (caesarean section and
need for induction of labour), maternal quality
of life, and direct and indirect costs during preg-
nancy have been (or will be) collected; however
outcome data for these outcomes were not re-
ported in this manuscript. In addition, 1-year
follow-up data are expected; the manuscript does
indicate that these will be published in a later re-
port

Other bias Unclear risk

There were more women in the intervention
group with high education than in the usual
care group. The trial’s statistical methods appear
to take clustering into account, and a number
of individual level characteristics such as educa-
tion (unadjusted and adjusted analyses were per-

formed)
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Methods

Randomised controlled trial.

Participants

63 women were randomised

Setting: Obstetric Unit at the Mother-Infant Department of Policlinico Hospital, Uni-
versity of Modena, Modena, Italy (recruitment from April 2011 to October 2011)
Inclusion criteria: pregnant women with a pre-pregnancy BMI > 25 kg/m?, aged > 18
years, with a single pregnancy during their 12th week

Exclusion criteria: twin pregnancy, chronic diseases (e.g. diabetes, chronic hyperten-
sion, untreated thyroid diseases), GDM in previous pregnancies, smoking during preg-
nancy, previous bariatric surgery, engagement in regular physical activity, use of dietary
supplements or herbal products known to affect body weight, other medical conditions
that might affect body weight, plans to deliver outside the Birth Centre

Interventions

Intervention group (n = 33)

Women received a ” Therapeutic Lifestyle Changes (TLC) Program, with specific follow-
up for adherence at the 16th, 20th, 28th and 36th week

Diet: women were prescribed a diet consisting of 1700 kcal/day for overweight women
and 1800 kcal/day for obese women, with 3 main meals and 3 snacks. The primary focus
of the diet was decreasing high-GI foods and substituting with healthier alternatives; with
a second goal being redistribution of the number of meals throughout the day, with the
last 2 snacks eaten after dinner to avoid hypoglycaemia at night. The target macronutrient
composition was 55% carbohydrate (80% complex with low GI and 20% simple),
20% protein (50% animal and 50% vegetable), 25% fat (12% monounsaturated, 7%
polyunsaturated, 6% saturated); the daily intake of carbohydrates was > 225 g/day.
The diet was introduced after randomisation by a gynaecologist and dietitian, with a 1-
hour counselling session about appropriate GWG at term for preventing unfavourable
outcomes. Women completed Food Frequency Questionnaires at baseline and the 36th
week

Exercise: the exercise component focused on developing a more active lifestyle, with
women advised to participate in 30 minutes of moderate-intensity activity > 3 days a
week. Women were provided with a pedometer to wear during each walking session for
assessment of adherence, and were told to consider using the ‘talk test’ (to be able to
maintain a conversation during activity)

Control group (n = 30)

Women received a simple nutritional booklet about lifestyle (in agreement with Italian
Guidelines for healthy diet during pregnancy) and attended their regularly scheduled
visits with their obstetrician until birth

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pregnancy-induced hyper-
tension; caesarean birth; induction of labour; GWG; preterm birth; behaviour changes
associated with the intervention

Additional narrative text for: large-for-gestational age; perineal trauma; postpartum
haemorrhage; Apgar score < 7 at 5 minutes; NICU admission

Notes

Funding: not reported.
Declarations of interest: "The authors report no conflicts of interest*

Risk of bias
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Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: "Randomization list was obtained by using a com-
puter-generated random allocation in blocks of three”.

Allocation concealment (selection bias) Low risk Quote: “The numbers were sealed in numbered white en-
velopes. After eligibility assessment, the midwife open the
next envelope”.

Blinding of participants and personnel High risk Blinding of women and trial personnel not considered

(performance bias)
All outcomes

feasible in view of the intervention and control

Blinding of outcome assessment (detection Unclear risk No information provided.

bias)

All outcomes

Incomplete outcome data (attrition bias)  Low risk Quote: "Two women randomized to Controls later with-

All outcomes

drew their consent for the study. Therefore, the remnant
participants were 33 in the Therapeutic Lifestyle Changes
group and 28 in the Controls“.

Selective reporting (reporting bias)

High risk A number of outcomes are reported incompletely as
“similar® between groups, or “no statistically significant
differences .

Other bias

Low risk No obvious sources of other bias identified.

Phelan 2011

Methods

Randomised controlled trial.

Participants

401 women were randomised.

Setting: 6 obstetric offices in Providence, Rhode Island, USA (recruitment from 2006
to 2008)

Inclusion criteria: women with a gestational age between 10 to 16 weeks, with a BMI
between 19.8 kg/m? to 40 kg/m2, who were non-smoking adults (> 18 years), were
fluent in English, had access to a telephone, and who had a singleton pregnancy
Exclusion criteria: women with self-reported major health or psychiatric disease, with
weight loss during pregnancy, or with a history of > 3 miscarriages

Interventions

Intervention group (n = 201)

Women in the intervention group received all aspects of standard care plus a behavioural
lifestyle intervention designed to prevent excessive GWG; no intervention was provided
postpartum. The intervention included 1 face-to-face visit with an interventionist at the
onset of treatment who discussed appropriate GWG. There was an emphasis on de-
creasing high-fat foods, increasing physical activity and daily self-monitoring of eating,
exercise, and weight. Women received 3 brief supportive phone calls from the dietitian
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during the intervention. Women who were over or under GWG guidelines during any
1-month interval received additional phone calls (2 calls per month) that provided struc-
tured meal plans, and specific goals

Diet: recommendation: calorie goals (20 kcal/kg).

Exercise: recommendation: 30 minutes walking most days of the week.

Control group (n = 200)

Women attended regular scheduled visits to antenatal care providers, occurring monthly
until 28 weeks gestation, bi-weekly from 28 to 36 weeks gestation, weekly until birth,
and at 6 weeks postpartum. Women received standard nutrition counselling provided
by physicians, nurses, nutritionists, and counsellors. Women were weighed by nurses at
each visit, and attended a brief (15 minute) face-to-face visit at trial entry with the trial
interventionist and received trial newsletters at 2-month intervals during pregnancy and
postpartum, providing information about pregnancy related issues (antenatal vitamins
and maternity clothes), to improve retention in the trial

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia; hypertension;
caesarean birth; GWG; behaviour changes associated with the intervention; sense of well-
being and quality of life; postnatal weight retention; return to pre-pregnancy weight;
gestational age at birth; preterm birth; macrosomia; birthweight

Additional narrative text for: breastfeeding.

Notes

Funding: “Supported by the National Institutes of Health (grant DK071667).”The National
Institutes of Health was not involved in the design and conduct of the study; collection,

management, analysis, and interpretation of data; or the preparation, review, or approval of
the manuscript”.

Declarations of interest: "None of the authors had a conflict of interest”.

Risk of bias

Bias

Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Quote: "Randomization was computer-generated (by the
study statistician) in randomly varying block sizes and strat-
ified by clinic and BMI category”.

Allocation concealment (selection bias)

Low risk uote: “allocation was concealed in opagque envelopes pre-
q
pared by the study statistician’.

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Authors report “Clinic staff and physicians were blinded
to subject randomisation to prevent contamination . How-
ever, blinding of women and trial personnel not consid-
ered feasible in view of the intervention and control

Blinding of outcome assessment (detection
bias)

All outcomes

3

Low risk Quotes: “assessor-blind; "Postpartum weight, changes in
demographics, and breastfeeding status (any breastfeeding
compared with formula only) were obtained by a blinded
research assistant at the 6-mo postpartum visit. Obstetric
records were abstracted after delivery to obtain maternal
and fetal complications®; "Assessments were conducted by

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 88
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Phelan 2011  (Continued)

blind assessors at study entry, 30 wk of gestation, and 6
and 12 mo postpartum®. Though not clear whether some
outcomes (such as GWG) were able to be assessed blind,
we have judged risk of detection bias as low

Incomplete outcome data (attrition bias)  Low risk Of the 201 women randomised to the intervention

All outcomes group, 188 (94%) attended the 30 week assessment visit,
and 159 (79%) attended a 6-month postpartum assess-
ment, though 176 (88%) were included in the 6-month
postpartum analyses. Of the 200 women randomised to
the control group, 187 (94%) attended the 30-week as-
sessment visit, and 161 (80%) attended a 6-month post-
partum assessment, though 182 (91%) were included in
the 6-month postpartum analyses
Follow-up: 128 (64%) women in the intervention group
attended a 12-month postpartum assessment, though
164 (82%) were included in the 12-month postpartum
analyses; 133 (67%) women in the control group at-
tended a 12-month postpartum assessment, though 167
(84%) were included in the 12-month postpartum anal-
yses. [After the exclusion of women with miscarriages,
GDM or subsequent pregnancies 320/358 (89% com-
pleted the 6-month assessment, and 261/331 (79%)
completed the 12-month assessment; “Completers (n =
261) of the 12-mo postpartum assessment were more likely
to be married (71.3% compared with 48.6%; P = 0.0004)
and white (67.8% compared with 54.2%; P = 0.04) and
were marginally older (28.5 compared with 27.3 y; P = 0.
08) than the non completers (n = 70)“

Selective reporting (reporting bias) Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting

Other bias Low risk No obvious sources of other bias identified. Completers
of the 6-month postpartum assessment were older than
non-completers, but no other differences were shown
(and no differences were shown at baseline between

groups)
Polley 2002
Methods Randomised controlled trial.
Participants 120 women were randomised.
Setting: Obstetric clinic for low-income women at a hospital in Pittsburgh, Pennsylvania,
USA
Inclusion criteria: women < 20 weeks gestation, who gave informed consent.
Exclusion criteria: underweight women (BMI < 19.8 kg/m?) based on self-reported
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height and pre-pregnancy weight, aged < 18 years, whose first antenatal visit was < 12
weeks gestation, with high-risk pregnancies (i.e. drug abuse, chronic health problems,
previous complications during pregnancy, or current multiple gestation)

Interventions Intervention group (n = 61 randomised; n = 57 followed to birth)
The intervention was delivered by staff with training in nutrition/clinical psychology
at regular scheduled clinic visits. Women were given written and oral information re-
garding: appropriate GWG; exercise during pregnancy; healthy eating during pregnancy.
Newsletters were mailed bi-weekly. Between clinic visits women were contacted by phone
to discuss progress towards the goals set at the previous visit. After each clinic visit, women
were sent a personalised graph of their weight gain - women whose GWG exceeded the
recommended levels were given additional individualised nutrition/behavioural coun-
selling using 6 steps (review of GWG chart; assessment of current eating and exercise
based on 24-hour recall or review of self-monitoring records)
Diet: the primary focus of the intervention was on decreasing high-fat foods, and sub-
stituting healthier alternatives. If these approaches did not help the woman achieve the
recommended weight, a more structured meal plan and individualised calorie goals were
set
Exercise: the intervention focused on increasing walking and developing a more active
lifestyle
Control group (n = 59 randomised; n = 53 followed to birth)
Women received standard care, including standard nutrition counselling provided by the
physicians, nutritionists and counsellors at Magee-Women’s Hospital. This counselling
emphasised a well-balanced dietary intake and advice to take a multivitamin/iron sup-
plement. No information or counselling was provided by the research staff

Outcomes Data in meta-analyses (or other data) for: GDM; pre-eclampsia; hypertension; cae-
sarean birth; GWG; behaviour changes associated with the intervention; postnatal weight
retention; gestational age at birth; preterm birth; macrosomia; birthweight

Notes Funding: “This work was funded by a grant from Magee-Womens Health Foundation;
Magee-Womens Research Institute awarded to Dr Wing”.
Declarations of interest: not reported.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Quote: "Women were randomly assigned; no further in-
bias) formation provided.

Allocation concealment (selection bias) Unclear risk No information provided.

Blinding of participants and personnel High risk Blinding of women and trial personnel not considered
(performance bias) feasible in view of the intervention and control

All outcomes
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Blinding of outcome assessment (detection Unclear risk No information provided.

bias)

All outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk Minimal losses to follow-up during the pregnancy pe-
riod: of 61 women randomised to the intervention
group, 2 women moved out of the area, 1 had a miscar-
riage, and 1 withdrew; thus 57 (93%) were followed to
delivery; in the control group, of 59 women randomised,
4 women moved out of the area and 2 had miscarriages;
thus 53 (90%) were followed to delivery
Follow-up: an additional 23 intervention group women
were lost to postpartum follow-up, thus 34 (56%) were
followed postpartum; an additional 13 control group
women were lost postpartum, thus 40 (68%) were fol-
lowed postpartum

Selective reporting (reporting bias)

Unclear risk While outcomes were described in the methods, with no
access to a trial protocol, it is not possible to confidently
assess selective reporting

Other bias

Low risk No obvious sources of other bias identified.

Poston 2013

Methods

Randomised controlled trial.

Participants

183 women were randomised.

Setting: 4 hospitals in the UK (Glasgow, Newcastle, London), in urban settings (recruit-
ment from March 2010 to May 2011)

Inclusion criteria: women with a BMI > 30 kg/m?, singleton pregnancy, a gestational
age > 15 weeks and < 17 + 6 weeks

Exclusion criteria: women unable or unwilling to give informed consent, at a gesta-
tion < 15 weeks and > 17 + 6 weeks, with pre-existing diabetes, pre-existing essential
hypertension (treated), pre-existing renal disease, a multiple pregnancy, systemic lupus
erythematosus, antiphospholipid syndrome, sickle cell disease, thalassaemia, coeliac dis-
ease, who were prescribed metformin, had a thyroid disease or current psychosis

Interventions

Intervention group (n = 94 randomised)

Women in the intervention group attended a 1-to-1 appointment with a "Health Trainer
(no specific health professional qualification, but experience in behaviour modification
and conducting group sessions) - and were invited to attend weekly group sessions
for 8 consecutive weeks from 19 weeks gestation. The intervention was informed by
psychological models of health behaviour. SMART (specific, measurable, achievable,
relevant, time specific) diet and activity goals were set, with behaviours recorded in a
log book. Identification of benefits and overcoming barriers to behaviour change, and
increasing self-efficacy were included; social support was facilitated through the group
format. For women unable to attend, the session content was delivered by phone or
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email. At the initial 1-to-1 appointment, women received a handbook, a pedometer, a
log-book (for weekly SMART goals and related behaviours) and a DVD of a specifically
devised pregnancy exercise regimen. Each group session delivered a different element of
the dietary and physical activity intervention; goals from the previous week were reviewed
and goals set for the following week

Diet: the focus on the advice was on increased consumption of foods with a low GI,
including replacing sugar sweetened beverages with low-GI alternatives; reduction in
saturated fats, and replacement with monosaturated and polyunsaturated fat was recom-
mended; exchange of foods was emphasised - high GI food for low GI food - rather than
limiting energy intake

Exercise: women were encouraged to increase daily physical activity incrementally, set-
ting goals of incremental step counts (monitored by pedometers) and maintaining the
achieved physical activity level after the intervention period. Recommendations included
an emphasis on walking at moderate-intensity level

Control group (n = 89 randomised)

Women in the control group received standard antenatal care, and returned for data
collection appointments with the trial midwife at 27 to 28 + 6 weeks and 34 to 36 + 6
weeks (where possible with coinciding antenatal visits)

All women attended routine antenatal care appointments and received advice regarding
diet and physical activity according to local policies, which draw on UK NICE guidelines

QOutcomes Data in meta-analyses (or other data tables) for: GDM; large-for-gestational age;
behaviour changes associated with the intervention; sense of well-being and quality of
life; macrosomia
Additional narrative text for: GWG; adherence to the intervention; views of the inter-
vention

Notes Funding: "This paper presents independent research commissioned by the National Insti-
tute for Health Research (NIHR) (UK) under the Programme Grants for Applied Research
programme RP-0407-10452. The views expressed in this paper are those of the author(s)
and not necessarily those of the National Health Service, the NIHR or the Department of
Health. The study was also supported by Guys and St. Thomas’ Charity; Reg Charity 251983,
UK; Chief Scientist Office, Scottish Government Health Directorates, Edinburgh, UK and
Tommy’s Charity; Reg Charity 1060508, UK.

Declarations of interest: “7he authors declare that they have no competing interests”.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: "The randomised treatment was allocated automat-

bias) ically, balanced by minimisation for maternal age, centre,

ethnicity, parity and BMI*.

Allocation concealment (selection bias) Low risk Quote: "Randomisation was performed online”.

Blinding of participants and personnel High risk Blinding of women and trial personnel not considered

(performance bias)
All outcomes

feasible in view of the intervention and control
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Blinding of outcome assessment (detection Unclear risk No information provided.

bias)

All outcomes

Incomplete outcome data (attrition bias)

All outcomes

Low risk 94 women were allocated to the intervention group;
15 women and 9 neonates were lost to follow-up; 4
women discontinued the intervention and 4 withdrew.
89 women were allocated to the control group: 14
women and 5 neonates were lost to follow-up. There-
fore, for the intervention group, 79 (84%) women and
85 (90%) neonates were included in the analysis, and
75 (84%) women and 84 neonates (94%) in the control

group

Selective reporting (reporting bias)

Unclear risk With no access to a trial protocol, it was not possible
to confidently assess selective reporting. The methods
specify a number of clinical outcomes for which data
were recorded but not reported .

Other bias

Low risk No obvious sources of other bias identified.

Poston 2015

Methods

Randomised controlled trial.

Participants

1555 women were randomised.

Setting: antenatal clinics in 8 inner-city National Health Service Trust Hospitals in the
UK: London (3 centres), Bradford, Glasgow, Manchester, Newcastle, and Sutherland
(from March 31 2009 to June 2 2014)

Inclusion criteria: women > 16 years with a BMI > 30 kg/m?, a singleton pregnancy,
between 15 weeks and 18 weeks plus 6 days gestation

Exclusion criteria: women who were unable or unwilling to give informed consent,
with underlying disorders including pre-pregnancy diagnosis of essential hypertension,
diabetes, renal disease, systemic lupus erythematosus, antiphospholipid syndrome, sickle
cell disease, thalassaemia, celiac disease, thyroid disease, and current psychosis; and using
metformin

Interventions

Intervention group (n = 783 randomised)

The intervention was informed by control theory and elements of social cognitive the-
ory. Within a week of randomisation, women attended an individual interview at their
centre, with a health trainer (a person with skills in assisting behavioural change, but
not necessarily a health professional). Women had 8 further health trainer-led group or
individual sessions of 1 hour, weekly; where women could not attend in person, material
was provided by telephone or email. Sessions addressed approaches to achieving SMART
(specific, measurable, achievable, relevant and time specific) goals. Women received ad-
vice on: self-monitoring, identifying, and problem-solving barriers to behaviour change;
enlisting social support; and providing opportunities for social comparison. Women also
received a handbook with information about the intervention, with recommended foods

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 93
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Poston 2015

(Continued)

and recipes and suggestions for physical activity. In addition, women were provided with
aDVD of an exercise regimen safe pregnancy, a pedometer, and a log book for recording
their weekly goals

Diet: the diet intervention aimed to promote healthy eating, but not necessarily restrict
energy intake; women received tailored recommendations which suggested exchanging
foods with medium-to-high GI for those with a lower GI, and restricting intake of
saturated fat

Exercise: women were encouraged to incrementally increase walking from a pedometer
assessed baseline. The initial goal for walking activity was tailored to each woman’s
pre-existing activities. The emphasis was walking at moderate intensity, with additional
options included, for women who already engaged in some physical activity

Control group (n = 772 randomised)

Women in the control group received standard antenatal care, at their trial centre, in
accordance with local practice. Typically, women attended 9 appointments. The local
practice for women with obesity was informed by the UK NICE guidelines, which stated
that women should be advised at first contact with a health professional, and at no other
time, about a healthy diet and the benefits of physical activity. The women returned for
data collection appointments with the trial midwife at 27 to 28 + 6 weeks and 34 to 36
+ 6 weeks (where possible with coinciding antenatal visits). No further information was
provided to control group women, about benefits of physical activity and diet, beyond
that given, as per UK NICE guideline informed practice, in the initial session

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia; caesarean birth;
perinatal mortality; large-for-gestational age; operative vaginal birth; induction of labour;
placental abruption; postpartum haemorrhage; postpartum infection; GWG; behaviour
changes associated with the intervention; relevant biomarkers associated with the inter-
vention; breastfeeding; postnatal weight retention; postnatal BMI; stillbirth; neonatal
mortality; gestational age at birth; preterm birth; macrosomia; small-for-gestational age;
birthweight; head circumference; adiposity; neonatal hypoglycaemia; childhood weight;
childhood weight z score; childhood height; childhood height z score; childhood head
circumference; childhood adiposity; length of antenatal stay; NICU admission; length
of postnatal stay (mother); length of postnatal stay (baby)

Additional narrative text for: adherence to the intervention.

Notes

Funding: "Our research was funded by the UKs National Institute for Health Research
(NIHR) under its grants for applied research programme (RP-PG-0407-10452). Support
was also received from the NIHR collaboration for leadership in applied health research (to
JS, PTS, and ALB). Contributions to funding were also provided by the Chief Scientist
Office Scottish Government Health Directorates (Edinburgh) (CZB/A/680), Guys and St
Thomas’ Charity, Tommys Charity (to LR ALB, and NP), and the NIHR Biomedical Research
Centre at Guys and St Thomas' NHS Foundation Trust and Kings College London. KMG
is supported by the NIHR through the NIHR Southampton Biomedical Research Centre.
LP and KMG are supported by the European Union’s seventh framework programme (FP7/
2007-2013; project EarlyNutrition, grant agreement 289346). The views expressed in this
Article are those of the authors and not necessarily those of the UK's National Health Service,
the NIHR, or the Department of Health in England .

Declarations of interest: "LP reporis a research grant from Abbott Nutrition, outside the
submitted work. TABS reports personal consultancy fees from the Natural Hydration Council,
Heinz Foods, Archer Daniels Midland, the Global Dairy Platform, and GlaxoSmithKline,
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outside the submitted work; and is a trustee and scientific governor for the British Nutrition
Foundation, outside the submitted work. KMG reports reimbursement of travel and accom-
modation expenses from Nestle Nutrition Institute, outside the submitted work; research grants
[from Abbott Nutrition and Nestec, outside the submitted work; and patents pending for phe-
notype prediction, predictive use of CpG methylation, and maternal nutrition composition,
outside the submitted work. All other authors declare no competing interests®.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: "We used a computer-generated randomisation pro-
cedure via a password-protected website*.

Allocation concealment (selection bias) Low risk

Quotes: "We used a computer-generated randomisation

« »

procedure via a password-protected website; “allocation to
study groups was done by centres UPBEAT trial midwife”.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Authors reported: “in view of the nature of the interven-
tion, participants and staff were aware of allocations”.

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

No information provided.

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Of the 783 women randomised to the intervention
group, primary outcome data were available for 629
(80%) mothers, and 761 (97%) infants; and of the 772
women randomised to the control group primary out-
come data were provided for 651 (84%) mothers and
751 (97%) infants. Authors reported that “#he main rea-
son for missing outcome data was that participants declined
to attend further study visits“. More women in the inter-
vention group (129; 16%) compared with the control
group (92; 12%) failed to complete the OGTT required
for the primary outcome

Follow-up: 1522 women were approached for 6-month
follow-up, 720 (47%) infants, and 707 (47%) women
took part. Authors reported that: “in comparison with
those who did not take part, mothers who attended the 6-
month visit were on average 1.3 years older, more likely to
be Caucasian, nulliparous, to have had gestational diabetes
mellitus in the index pregnancy...and were less likely to be
current smokers“and “infants who attended the 6-month
appointment had a greater gestational age at delivery...were
67g heavier, and more likely to have been breast-fed at birth
than those who did not attend".
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Selective reporting (reporting bias)

Low risk Outcomes appear to have been measured and reported
(though not yet in full) as per published trial protocol

Other bias

Low risk No obvious sources of other bias identified.

Rauh 2013

Methods

Cluster-randomised controlled trial.

Participants

250 women from 8 gynaecological practices.

Setting: gynaecological practices in Munich, Germany (from February 2010 to August
2011)

Inclusion criteria: pregnant women, > 18 years, with a singleton pregnancy, prior to their
18th week of pregnancy, with a BMI > 18 kg/m?, with “ufficient“ German language.
Exclusion criteria: women with any condition preventing physical activity (cervical in-
competence, placenta praevia, persistent bleeding), pre-pregnancy diabetes, uncontrolled
chronic diseases that could affect weight development (thyroid dysfunction, psychiatric
diseases)

Interventions

Intervention group (4 practices: 83 women recruited, 74 analysed)

The FeLIPO (feasibility of a lifestyle intervention in pregnancy to optimise maternal
weight development) intervention had 2 individual counselling sessions, given by trained
researchers during the 20th (lasting up to 60 minutes, and including the main com-
ponents of the intervention) and 30th (lasting 30 minutes, repeating topics from the
first, with a ’problem-oriented’ manner) week of gestation. The counselling focused on
nutrition, physical activity and GWG monitoring, and during both sessions women
received feedback on their nutrition and physical activity habits based on 7-day dietary
records and physical activity questionnaires. The intervention had 3 main parts: general
information on a healthy lifestyle during pregnancy; promoting self-monitoring (diet,
physical activity, GWG); setting behavioural goals

Diet: general topics such as energy balance and health nutrition (according to the Ger-
man Nutrition Society) were explained; women were informed about additional energy
requirements, and macro and micro nutrition requirements in pregnancy. The advice
aimed to decrease the intake of energy-dense foods and high-fat foods and substitute
them for low-fat alternatives, and aimed to increase consumption of fruit, vegetables and
wholegrain products. The advice also focused on improving the quality of fat consumed
(increasing fish consumption; choosing the correct fat/oil for cooking)

Exercise: the advice given was in accordance with current guidelines for physical activity
in pregnancy from the SOGC and the ACOG. The recommendations used the FITT
(frequency, intensity, time, type) criteria: 30 minutes of moderate-intensity activity on
most days, at an appropriate heart-rate zone. Non weight-bearing/low-impact endurance
exercises were suggested (walking, cycling, swimming, aquatic exercises). Women were
additionally provided with a list of adequate local antenatal physical activity programs
and advised to participate in such programs

Each woman received a GWG chart personalised according to her baseline BMI group,
which incorporates the IOM’s GWG recommendations. Women were asked to use their
chart to monitor their weight development, weekly

Control group (4 practices: 167 women recruited, 152 analysed)
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Women in the control group received routine care, which included an information leaflet
with 10 general statements about a healthy lifestyle during pregnancy (but no advice on
diet or gaining weight)

QOutcomes Data in meta-analyses (or other data tables) for: GDM: caesarean birth; large-for-
gestational age; operative vaginal birth; induction of labour; GWG; behaviour changes
associated with the intervention; breastfeeding; postnatal weight retention; preterm birth;
small-for-gestational age; birthweight; length; child weight

Notes Funding: “The study was partially funded by the Else Kriner-Fresenius Foundation, Bad
Homburg. This work was supported by the German Research Foundation (DFG) and the
Technische Universitiit Miinchen within the funding programme Open Access Publishing”.
Declarations of interest: "The authors declare that they have no competing interests®.
ICC of 0.12 was used in analyses.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Low risk Quote: "were randomly assigned to either an ‘in-

bias)

tervention’ or ‘control group’ using a computer-gen-
erated randomization allocation table®.

Allocation concealment (selection bias)

Unclear risk Quote: "Randomization was performed by a re-
search not involved in the study design thereby pre-
venting allocation bias*.

Blinding of participants and personnel
(performance bias)
All outcomes

High risk The trial was “open-label*. Quote: “The nature of
the study meant that participants and study staff
were not blinded to the types of interventions®.

Blinding of outcome assessment (detection Unclear risk No information provided.

bias)

All outcomes

Incomplete outcome data (attrition bias) ~ Low risk 83 women were recruited to the control group;

All outcomes

and 167 to the intervention group. 4 (5%)
women from the control group withdrew (relo-
cation, personal reasons, unable to contact) and 8
(5%) women in the intervention group withdrew
(personal reasons, complications in pregnancy).
A further 3 (7% total) women in the intervention
group were considered ‘drop-outs’ (miscarriages,
and late-term abortion). Women who gave birth
preterm (5 in the control group; 4 in the inter-
vention group) were excluded from the GWG
analysis

Follow-up: 72 (87%) women in the control
group and 152 (91%) in the intervention group
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could be contacted at the 4-month follow-up.
65 (78%) women in the control group and 148
(89%) women in the intervention group were in-
cluded in the 1-year follow=up

Selective reporting (reporting bias)

Unclear risk With no access to a trial protocol, it was not
possible to confidently assess selective reporting

Other bias

High risk Quote: "During recruitment, however it turned out
that it was easier to recruit women for the inter-
vention group than for the control group, yielding a
2:1 ratio“. The authors speculated that this may
have been due to unmotivated gynaecologists/
practice staff recruiting women, or low num-
bers of pregnant women among the control prac-
tices; they acknowledge that as practice staff and
women were not blinded, knowledge of the ’con-
trol group’ status of these practices may have in-
fluence recruitment and participation rates, rais-
ing the possibility of post-randomisation selec-
tion. Pre-pregnancy weight and BMI were "a/-
though slightly“ significantly higher in the con-
trol group, compared to the intervention group
(with more overweight and obese women in the
control group); median weight at the first ante-
natal visit was also higher among women in the
control group. The sample size calculations did
not take into account clustering

Sagedal 2017

Methods

Randomised controlled trial.

Participants

606 women were randomised.

Setting: 8 healthcare clinics in southern Norway, cities of Kristiansand and Mandal, as
well as the more rural surrounding areas (recruitment from September 2009 to February
2013)

Inclusion criteria: women who were nulliparous, with a singleton pregnancy at < 20
weeks gestation, with a pre-pregnancy BMI > 19 kg/m?2, who were literate in Norwegian
or English, who provided informed signed consent

Exclusion criteria: women with pre-existing diabetes, disabilities precluding partici-
pation in a physical fitness program, continued substance abuse or planned relocation
outside of the trial area before birth

Interventions

Intervention group (n = 303 randomised)

Women received the Norwegian Fit for Delivery (NFFD) intervention, a lifestyle inter-
vention that included dietary counselling and an exercise program. The NFFD lifestyle
counselling and recommendations were reinforced with booklets, access to an Internet
site, and with an invitation to 1 cooking class, as well as to an evening meeting (which
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provided information on the trial and the value of healthy eating and exercise in preg-
nancy)

Diet: focused on 10 recommendations designed to increase awareness of food choices,
with specific advice on portion sizes, regular meal patterns, limiting the consumption
of snack foods, and increasing the intake of water, fruits and vegetables. The dietary
counselling was performed by telephone, with an initial consultation and then a follow-up
4 to 6 weeks later, each of approximately 20 minutes. Counsellors were either experienced
clinical dietitians or graduate students in public health, trained and supervised by the
NFFD team. Women were informed of the recommended GWG based on pre-pregnancy
BMI and current IOM guidelines

Exercise: women were advised to attend twice-weekly exercise classes at a local gym
facility, all following the same pattern: 10 minutes of warm-up, 40 minutes of strength
training and cardiovascular exercise at moderate intensity (using aerobics, callisthenics,
and weight training), and 10 minutes of stretching. The intensity of the exercise was self-
monitored using Borg’s scale of perceived exertion, with a target intensity of 12 to 14
on the 6 to 20 scale. Classes were led by physical therapists or students in sports science
who were trained and quality-controlled by the NFFD team. Although practical and
economic considerations limited classes to 2 per week, women were encouraged to be
physically active at moderate intensity on 3 additional days per week, and activity was
assessed using questionnaire responses in late pregnancy

Control group (n = 303 randomised)

Women in the control group received routine antenatal care in accordance with Nor-
wegian standards: 8 antenatal appointments, including 1 second-trimester ultrasound
examination, with additional care as needed. The standard care was provided through
alternating visits with midwives and doctors, as per standard practice. All women, includ-
ing those in the control group, received a booklet with advice on antenatal nutrition and
physical activity, including recommendations for GWG based on the IOM guidelines

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia, caesarean birth;
large-for-gestational age; operative vaginal birth; perineal trauma; postpartum haemor-
rhage; GWG; behaviour changes associated with the intervention; postnatal weight re-
tention; return to pre-pregnancy weight; stillbirth; gestational age at birth; Apgar score
< 7 at 5 minutes; preterm birth; macrosomia; small-for-gestational age; birthweight;
length; head circumference; ponderal index; shoulder dystocia; admission to NICU
Additional narrative text for: breastfeeding; adherence to the intervention.

Notes

Funding: “The NFFD trial was funded by the Norwegian South-Eastern Regional Health
Authority, with additional funding from the municipalities of Aust Agder and Vest Agder.
The funders had no role in study design, data collection and analysis, decision to publish, or
preparation of the article”.

Declarations of interest: “Full disclosure of interests available to view online as support-
ing information;” “Dr. Sagedal reports grants from South-Eastern Norway Regional Health
Authority and grants from the municipalities of southern Norway, during the conduct of the
study;” All other authors “nothing to disclose”.

Risk of bias

Bias

Authors’ judgement Support for judgement
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Random sequence generation (selection Low risk

bias)

Quote: ‘using a computer-generated list with I : 1 alloca-
tion ratio in blocks of 20”.

Allocation concealment (selection bias) Unclear risk

Quote: “A research nurse assigned participants... The re-
search nurse never met the participants, had no role in re-
cruitment or measurements, and had no knowledge of ques-
tionnaire responses’”.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Quote: It was not feasible to blind participants to their
group allocation, but they were instructed to refrain from
revealing this to assessors”.

Blinding of outcome assessment (detection Low risk
bias)

All outcomes

Quote; “All examinations, blood test evaluations, record
reviews, and scoring of questionnaire responses were per-
Jormed by assessors blinded to group allocation”.

Incomplete outcome data (attrition bias) ~ Low risk
All outcomes

Of the 303 women randomised to the intervention
group, 296 (98%) were included in the main analyses;
of the 303 women randomised to the control group, 295
(97%) were included in the main analyses (14 and 15
women respectively withdrew from the participation but
consented to data collection)

Follow-up: of the 591 women included in the analyses,
32 withdrew consent and 1 had a stillborn, leaving 558
eligible for follow-up; after exclusion of those who were
not weighed > once postpartum (6 or 12 months) and
those who were subsequently pregnant at 12 months
postpartum, 201 (66%) of the 303 women in the inter-
vention group and 188 (62%) of the 303 women in the
control group were included in the 12-month analyses.
Authors reported that compared with measured women
at 12 months, missing women at 12 months follow-up
were ‘Somewhat younger...had lower educational levels...
lower income ...and tended to have a higher pre-pregnancy
BMLI... Women with missing postpartum data had a similar
GWG to those measured”.

Selective reporting (reporting bias) Low risk Outcomes reported as per the published trial protocol,
except for the pre-specified outcomes ‘maternal glucose
levels, and "hormones related to glucose metabolism*

Other bias Low risk No obvious sources of other bias identified.
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Methods

Randomised controlled trial.

Participants

360 women were randomised.

Setting: 2 university hospitals in Denmark: Odense and Aarhus University Hospital
(recruitment from October 2007 to October 2010)

Inclusion criteria: women aged 18 to 40 years at 10 to 14 weeks gestation, with a BMI
of 30 to 45 kg/m? as calculated from pre-pregnancy weight or first measured weight in
pregnancy

Exclusion criteria: women with prior serious obstetric complications, chronic diseases
(e.g. hypertension and diabetes); positive OGTT in early pregnancy, alcohol or drug
abuse, who were Non-Danish speaking, with a multiple pregnancy

Interventions

Intervention group (n = 180 randomised, n = 150 analysed)

Dietary counselling was performed by trained dietitians on 4 separate occasions, at 15,
20, 28 and 35 weeks gestation, to limit GWG to 5 kg. The counselling included advice
based on the official Danish recommendations

Diet: energy requirements were individually estimated according to weight and level of
activity

Exercise component: women were encouraged to be moderately physically active 30 to
60 minutes daily and were equipped with a pedometer to motivate and improve daily
activity. They also had free full membership to a fitness centre for 6 months where they
had closed training classes with physiotherapists for 1 hour each week. Training consisted
of aerobic (low-step), training with light weights and elastic bands, and balance exercises.
After training women were grouped 4 to 6 times with a physiotherapist using coaching-
inspired methods for improving integration of activity into daily life

Control group (n = 180 randomised, n = 154 analysed))

Women in the control group received the same initial information about the purpose
and content of the trial, including access to a website with advice about dietary habits
and physical activities in pregnancy, but no additional intervention

Weight was measured at all antenatal visits, all women had the same follow-up program
including repeated monitoring of blood pressure and 2 additional ultrasounds in third

trimester

Outcomes

Data in meta-analyses (or other data tables) for: GDM; pre-eclampsia; caesarean birth;
large-for-gestational age; GWG; behaviour changes associated with the intervention;
relevant biomarkers associated with the intervention; breastfeeding; return to pre-preg-
nancy weight; maternal cardiovascular health; stillbirth; gestational age at birth; preterm
birth; macrosomia; birthweight; birthweight z score; length; childhood weight; child-
hood height; childhood adiposity; childhood cardiovascular health; NICU admission

Additional narrative text for: adherence with the intervention.

Notes

Funding: "The study was supported by Trygfonden, The Health Insurance Foundation
(Helsefonden), the Faculty of Health Sciences, University of Southern Denmark, the Danish
Diabetes Association, Odense University Hospital, the NoVo Foundation, the Danish Med-
ical Association Research Foundation, Aase og Ejnar Danielsens Fond, CMA Medico, and
Ferrosan A/S“. Follow-up: "Funding for this study was obtained from Odense University
Hospital, The Hede Nielsen Family foundation, The A.R Moller Foundation for the Ad-
vancement of Medical Science and Sister lodge No. 3 Freja 1.0.O.E MT is a recipient of
PhD scholarships from The Region of Southern Denmark, The faculty of Health sciences,
University of Southern Denmark and The Danish PhD school of Molecular Metabolism.
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The funders had no role in study design, data collection and analysis, decision to publish, or

preparation of the manuscript”.

Declarations of interest: "The authors have declared that no competing interests exist“.

Risk of bias

Bias Authors’ judgement

Support for judgement

Random sequence generation (selection Low risk

bias)

Quote: ’participants were randomized 1:1 by computer-
generated numbers®.

Allocation concealment (selection bias) Low risk

Quote: iz closed, opaque envelopes®.

Blinding of participants and personnel High risk
(performance bias)
All outcomes

Trial described as “non-blinded*; quotes: "blinding was
not possible for pragmatic reasons*; “there was no blinding
to patients or healthcare professionals”.

Blinding of outcome assessment (detection Unclear risk
bias)

All outcomes

Trial described as “zon-blinded . No further information
provided.

For 2.8-year follow-up: "All children were measured by
a medical doctor (M.T.) and a research bioanalyst, both
blinded to the LiP intervention”.

Incomplete outcome data (attrition bias) ~ Unclear risk
All outcomes

Of the 180 women randomised to each group (360 total)
, 56 (16%) women dropped out. 30 women dropped
out from the intervention group (GDM: 9, withdrew:
18, missed miscarriage: 1, misclassification: 2) and 26
from the control group (GDM: 3, withdrew: 14, twins:
2, missed miscarriage: 4, abortion: 3); thus 150 (83%)
women in the intervention group and 154 (86%) in the
control group were included in analyses

Follow-up: at 6-month postpartum follow-up, 238
(66%) women were included (123 (68%) in the inter-
vention group, 115 (64%) in the control group); the
66 women who did not attend, and were excluded had
“higher mean pre gestational BMI, higher GWG and more
obstetric or neonatal complications, but the differences were
not significant compared with those who did not attend "
For 2.8-year follow-up: 301 children were eligible; 157
(52%) were analysed (82 (55%) of 148 in the interven-
tion group and 75 (49%) 153 in the control group)

Selective reporting (reporting bias) Unclear risk

With no access to a trial protocol, it was not possible
to confidently assess selective reporting. A protocol for
the infant follow-up was supplied as supporting infor-
mation. The trial registration lists "Metabolic Markers*
as secondary outcome measures, however data were not
reported for these outcomes. Some data are reported in-
completely, e.g. breastfeeding at 5 months, "o differ-
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ences between the intervention groups*, and weight devel-
opment from 0-5 months and 0-12 months “zo differ-
ence...between the intervention groups...(data not known)

«

Other bias

Unclear risk The groups did not differ significantly on any maternal
baseline characteristics, although there were more smok-
ers in the control group despite stratified randomisation
(11.7% versus 7.3%). The dropout group was older and
had a higher percentage with a BMI > 40 kg/m?2, and a
higher percentage of smokers, compared with the com-
pleting group (though not statistically significant). For
the follow-up trial: "Az baseline, there were no differences
between those who attended and who were lost to follow-up
except for 20-h OGTT plasma glucose values performed at
28 weeks gestation

Wang 2015

Methods

Randomised controlled trial.

Participants

299 women were randomised.

Setting: Department of Obstetrics and Gynecology, Peking University First Hospital,
China (recruitment from September 2012 to January 2013)

Inclusion criteria: women before the 8th gestational weeks, with > 1 risk factor for
GDM including age

Exclusion criteria: pre-existing diabetes, multiple pregnancy, > 35 years, pre-pregnancy
BMI > 25 kg/m?, family history of diabetes mellitus, history of polycystic ovary syn-
drome, history of GDM or macrosomia from a previous pregnancy

Interventions

Intervention group (n = 151 randomised)

All women in the intervention group received routine antenatal care plus a standardised
lifestyle intervention delivered at 6 to 8 weeks gestation, and enforcement interventions
informed by maternal anthropometrics at 12 to 13 gestational weeks. The standardised
courses were delivered by 1 physician and included 3 courses: "What is a balanced diet?
’; "Proper physical activity is beneficial during pregnancy’; and *Standard weight-gain
during pregnancy’. Each course was group based (< 6 women per group) and lasted 40
to 60 minutes

Diet: key take-home messages relating to diet provided in the courses were: following
a balanced diet, defined according to the dietary pagoda of pregnant women in China;
and achieving standard GWG, defined according to the IOM 2009 recommendations
Exercise: a key take-home message of the physical activity course was ’proper physical
activity is beneficial during pregnancy’. Women were encouraged to walk engage in 30
minutes of walking after a meal > once a day

Control group (n = 150 randomised)

All women in the control group received routine antenatal care, and were followed until
a75 OGTT was administered at 24 to 28 weeks gestation
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Outcomes Data in meta-analyses for: GDM; GWG.

Notes Funding: not reported.
Declarations of interest: not reported.
Reported to be cluster-randomised, however no indication in reported methods that
clusters’ were randomised, and rather, appeared to be individually randomised

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection Unclear risk Authors reported that the trial was cluster randomised.

bias) However, it is not clear how clustering was used. The
sequence generation is simply described as: “exponential
random numbers produced the intervention group and the
control group .

Allocation concealment (selection bias) Unclear risk No information provided.

Blinding of participants and personnel High risk Blinding of women and trial personnel not considered

(performance bias) feasible in view of the intervention and control

All outcomes

Blinding of outcome assessment (detection Unclear risk No information provided.

bias)

All outcomes

Incomplete outcome data (attrition bias)  Low risk Of the 151 women randomised to the intervention
All outcomes group, 134 (91%) were followed up and included in the

analyses (2 refused, 3 had pre-existing diabetes, 4 did not
have singleton pregnancies, 8 had abortions). Of the 150
women randomised to the control group, 138 (92%)
were followed up and included in the analyses (7 refused,
1 did not have a singleton pregnancy, 4 had abortions)

Selective reporting (reporting bias) Unclear risk With no access to a trial protocol, it was not possible to
confidently assess selective reporting

Other bias Unclear risk Limited methodological detail provided; insufficient in-
formation to determine risk of other bias

Abbreviations: ACOG: American College of Obstetricians and Gynecologists; ADA: American Diabetes Association; BMI: body mass
index; FeLIPO: Feasibility of a Lifestyle Intervention in Pregnancy to Optimise maternal weight development; FITT: frequency,
intensity, time, type; GDM: gestational diabetes mellitus; GCT: glucose challenge test; GI: glycaemic index; GWG: gestational weight
gain; [IOM: Institute of Medicine; MET: multiples of resting metabolic equivalents; NFFD: Norwegian Fit for Delivery; NICE:
National Institute for Health and Care Excellence; NICU: neonatal intensive care unit; NIH: National Institutes for Health; NITHR:
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National Insitute for Health Research; OGTT: oral glucose tolerance test; SOGC: Society of Obstetricians and Gynaecologists
Canada; UK: United Kingdom; USA: United States of America.

Characteristics of excluded studies /[ordered by study ID]

Study Reason for exclusion

Barakat 2006 This randomised controlled trial assessed the effects of an exercise intervention
Bo 2014 This randomised controlled trial included women with GDM.

Clapp 1997 This randomised controlled trial assessed the effects of a dietary intervention
Crowther 2012 This randomised controlled trial included women with borderline GDM
Luoto 2010 This was a non-randomised controlled trial.

McGowan 2013 This randomised controlled trial assessed the effects of a dietary intervention

Nascimento 2012

This randomised controlled trial assessed the effects of an exercise intervention

NCT00924599 This ongoing randomised controlled trial is recruiting and randomising women pre-conception
Parat 2015 This randomised controlled trial assessed the effects of a dietary intervention

Peacock 2014 This randomised controlled trial included women with GDM.

Quinlivan 2011 This randomised controlled trial assessed the effects of a dietary intervention

Ruchat 2012 This randomised controlled trial assessed the effects of different exercise interventions

Simmons 2015

This randomised controlled trial assessed the effects of a diet and exercise intervention compared with a

diet alone intervention and an exercise alone intervention

Sun 2016

This was a quasi-randomised controlled trial.

Youngwanichsetha 2014 This randomised controlled trial included women with GDM.

Abbreviations: GDM: gestational diabetes mellitus

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review) 105
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Characteristics of studies awaiting assessment /[ordered by study ID]

Althuizen 2013

Methods

Randomised controlled trial.

Participants

246 women were randomised.

Setting: 8 midwifery practices in the Netherlands, in towns with 23,000 to 735,000 inhabitants (from February
2005 to May 2006)

Inclusion criteria: pregnant with first child; in first 14 weeks of gestation; able to read, write and speak Dutch;
attended 1 of the participating midwifery practices

Exclusion criteria: not reported.

Interventions

Intervention group (n = 123)

The "New Life(style) intervention*, a life-style modification program individually tailored to each participant, focused
on weight development, physical activity and nutrition habits during pregnancy delivered via 4 face-to face individual
counselling modules (of approximately 15 minutes a session except for the first session, which lasted 30 minutes)
during pregnancy and 1 telephone session after birth. In the sessions, counsellors discussed how to control weight
gain during and after pregnancy, and how to maintain or optimise a healthy lifestyle during pregnancy. The content
of the first session was summarised in a brochure that was given to women. The women received counselling from
1 counsellor (a member of the trial team) throughout the intervention. A key focus in the counselling sessions was
on the IOM guidelines for weight gain during pregnancy, how women were progressing towards achieving the IOM
weight gain goals, and how to implement strategies to achieve set goals. A key message relating to exercise was the
relationship between energy intake and expenditure. Exercise levels of women were assessed and feedback and goals
relating to increasing activity were discussed

Diet: the guidelines for pregnant women of the Dutch Nutrition Centre constituted the basis of the nutritional part
of the counselling sessions

Exercise: the information and feedback that counsellors provided on exercise were based on the recommendations
of the American Centers for Disease Control and Prevention, which promote 30 minutes of > moderate-intensity
activity on 5 or all days of the week

Control group (n = 123)

Women in the control group received usual care provided by midwives in the Netherlands, where midwives are
independent paramedical practitioners, qualified to provide full maternity care to all women whose pregnancies and
childbirths are uncomplicated. As per usual practice, women in the control group had their first appointment with
the midwife between the 9th and 12th week of gestation. Subsequently they visited the midwife 11 to 13 times during
their pregnancy (for about 15 minutes each time)

Outcomes

To date, data have been reported for outcomes including: GWG, postpartum weight, birthweight, macrosomia,
preterm birth, caesarean section

Notes

In the previous version of this review, this trial was ’excluded’; we have now re-classified this trial as ’awaiting
classification’, pending the availability/reporting of GDM outcome data

Asci 2016

Methods

Randomised controlled trial.

Participants

102 women were randomised.

Setting: a family health centre providing services for a population of approximately 21,000 people, mostly families
with middle-income level, in Istanbul, Turkey (from June 2011 to July 2012)

Inclusion criteria: pregnant at < 12 weeks gestation; aged > 18 years; gravidity < 2; without health problems;
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Asci 2016 (Continued)

“got pregnant in natural ways for two times at most; were pregnant for < 3 months; did not intend to lose weight in
pregnancy
Exclusion criteria: not reported.

Interventions

Intervention group (n = 51)

Women received an individualised lifestyle intervention focusing on healthy lifestyle, diet, exercise, and weight
monitoring, delivered through 4 sessions, at 12 to 15, 16 to 18, 20 to 24, and 37 weeks gestation. At each session,
a card indicating personal height, weight, an appropriate GWG range for BMI was prepared and provided to the
woman as a reminder. Weights were measured in every meeting and recorded on the card. In addition, objectives
of nutrition and physical activity for optimal GWG were specified for the period until the next meeting. Women
reaching their objectives were praised and encouraged. Nutrition and physical activity levels of women who could
not reach their objectives were discussed, and a more intensive consultancy (repetition and telephone calls) was
provided. Counselling and behavioural skill building interventions were personalised according to the barriers of
women. Physical activity advice, focused on during the 16 to 18 weeks interview, included the recommendations
that women engage in mild-to-moderate safe exercise, (which increased the heart rate to 140 beats/minute while
being easily able to talk, for 30 minutes every other day; e.g. elliptical trainer, swimming, Pilates, yoga and mild level
aerobic exercises) and that they maintain a more active lifestyle (taking walks every day, going to work by walking,
using stairs instead of elevators, participating in sporting activities in their leisure times)

Control group (n = 51)

Women received routine antenatal care. This included follow-up > 4 times during pregnancy. At each follow-up,
weight was measured; however, women were not informed on what the GWG range appropriate for their BMI was,
or their personal weight changes. Consultancies focused on pregnancy complaints, performing tests, provision of
information about the birth and postpartum period, and discussion about circumstances that might pose a danger
to women during their pregnancy

Outcomes

To date, data have been reported for outcomes including: health-promoting lifestyle behaviours; dietary intake; physi-
cal activity; GWG; postpartum weight retention; gestational age; caesarean section; hospitalisation time; birthweight;

birth length

Notes

Trial ’awaiting classification’, pending the availability/reporting of GDM outcome data

Kieffer 2014

Methods

Randomised controlled trial.

Participants

278 women were randomised.

Setting: women recruited via a federally qualified health centre, Supplemental Nutrition Program for Women,
Infants, and Children clinics, located in a predominantly low-income, Mexian-origin Latino community in southwest
Detroit, USA (from 2004 to 20006)

Inclusion criteria: women > 18 years of age; residents of southwest Detroit; pregnant at < 20 weeks gestation
Exclusion criteria: type 1 or 2 diabetes; an incompetent cervix/cerclage; an active thyroid; multiple gestation; cardiac,
vascular or pulmonary disease; drug or alcohol addiction; serious physical or mental illness or condition that would
substantially interfere with participation in or completion of the entire intervention

Interventions

Intervention group (n = 139)

‘Women received the Spanish language Healthy Mothers on the Move (MOMs) intervention, an 11-week, culturally-
tailored community-based lifestyle behaviour change intervention offering home visits (2), group classes (9), related
activities and social support, delivered by community health workers and peers. Women were provided with general
pregnancy education and information, discussion and activities aimed at developing knowledge and skills needed to
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(Continued)

reduce social and environmental barriers to healthy eating, regular exercise, and management of daily life stressors.
Each group meeting concluded with content review and goal setting. While the intervention included an exercise
component, and women were encouraged to engage in regular exercise, the focus was on dietary behaviours. Meeting
1, “healthy mom, healthy baby*, focused on discussing stress and dietary behaviours. In meeting 2, and the home
visits, community health workers encouraged women to develop and review behavioural goals. 4 meetings focused
specifically on providing dietary advice: Meeting 3, “plan to eat healthy*, focused on discussing the role of nutrition,
beliefs about food and eating patterns during pregnancy, and included a home visit. Meetings 5, 6 and 7 were group
meetings titled "Eat More Fiber*, "Eat More Fruits and Vegetables“ and "Eat Less Fat and Sugar® respectively. They
offered education and discussion about these topics, and used the US Department of Agriculture Pregnancy Food
Guide Pyramid, as well as food label reading, food models and taste test activities. Optional weekly group activities
such a healthy cooking demonstrations corresponding to the 3 different dietary topics (meetings 5 to 7), were offered.
A key component of the intervention was informational and emotional social support from the community health
workers and peers. Community health workers encouraged women to problem solve, share strategies, and recognise
each other’s efforts

Control group (n = 139)

The control group, reported as the minimal intervention group, received 3 group pregnancy education meetings,
delivered in Spanish by professional staff from a partner organisation, in a separate community setting. The sessions
used MOM s curriculum materials related to pregnancy, childbirth, fetal, newborn, and postpartum development and
care. The women also received March of Dimes and ACOG materials about eating and exercise during pregnancy.
Similar to women in the intervention group, the control group women received transportation and child care required
for participation in all trial activities, monthly newsletters, attendance reminder cards and phone calls, small mother
and baby care gift incentives after each intervention meeting, and $50 grocery store gift certificates after baseline and
follow-up data collection

Outcomes

To date, data have been reported for outcomes including: depressive symptoms (CES-D scores); dietary intake

Notes

Trial ’awaiting classification’, pending the availability/reporting of GDM outcome data

Kim 2015

Methods

Randomised controlled trial

Participants

1664 women were randomised

Setting: 4 hospitals serving a large and racially diverse population in a metropolitan area within the northeastern
USA (dates not reported)

Inclusion criteria: pregnant women aged 18 to 35 years; planned to deliver in 1 of the 4 participating hospitals;
consented < 20 weeks gestation, available for a 24-month intervention; planned to carry pregnancy to term and keep
the baby; read and understood English; had a valid e-mail address

Exclusion criteria: BMI < 18.5 kg/m?2 or > 35.0 kg/m?; multiple gestation; 3 or more consecutive miscarriages;
presence of pre-pregnancy medical conditions that could influence weight loss or gain

Interventions

Intervention group 1 (n= 554)

Women received an online “healthy weight intervention during pregnancy and postpartum* program. Women were
also provided with access to online goal-setting and self-monitoring tools throughout their pregnancy, designed to
encourage them to achieve several behavioural targets for appropriate GWG. 3 features and related activities in the
web-based program were used to promote the desired change: (1) A weight tracking feature requested women to enter
their weight regularly; (2) A physical activity feature first reviewed information on physical activity during pregnancy
and then encouraged women to reflect and report on this and options for increasing their activity; based on this, the
website offered women feedback, named appropriate goal areas, outlined barriers that could be encountered in the
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pursuit of those goals, and described strategies to overcome those barriers; women were promoted to set personal
goals by specifying types of activities that they hoped to participate in, and timeline for accomplishing these goals;
they were encouraged to come back to the website to monitor progress on (or simply remind themselves of) their
physical activity goals. (3) A feature related to diet provided women with recommendations about healthy eating
behaviours during pregnancy based on their responses to questions assessing common dietary problem areas; women
were encouraged to indicate which issue area they would like to focus on at the time, to set timelines for achieving
goals, and to monitor progress towards achieving the goals. Women also received a postpartum program (not described
in detail)

Intervention group 2 (n = 556)

Women received an online “bealthy weight during pregnancy only“ program. During pregnancy, women received the
same intervention as those in intervention group 1 (see above)

Control group (n = 554)

Women were provided with a standardised basic version of the web-based program. This included access to pregnancy-
related information and a variety of features, including informational and interactive features that women could use
to gather information and advice about pregnancy, maintain calendars for their appointments with antenatal care
providers, and share experiences with other women who had access to the website through a blog feature

Outcomes

To date, data have been reported for outcomes including;: goal-setting and self-monitoring behaviour; beliefs about
weight control; motivation and intention

Notes

Trial ’awaiting classification’, pending the availability/reporting of GDM outcome data

Marcinkevage 2013

Methods

Randomised controlled trial.

Participants

57 women were randomised.

Setting: Grady Memobria Hospital, a large metropolitan hospital in the USA

Inclusion criteria: women (Black or Hispanic) aged 18 to 45 years; overweight or obese (BMI > 25 kg/m?); a
sedentary lifestyle (< 30 minutes/day of moderate physical activity); established antenatal care established at < 20
weeks of gestation; singleton pregnancy

Exclusion criteria: a history of diagnosis of type 2 diabetes, hypertension, cardiovascular disease, chronic renal
disease, active liver disease, or anaemia; receipt of medications which adversely influence glucose tolerance; multiple
pregnancies; not planning to continue pregnancy to term; contraindications to participate in regular physical activity;
mental conditions - unable to understand nature, scope and possible consequences of the trial

Interventions

Intervention group (n = 28)

Women received a lifestyle intervention consisting of monthly visits focused on increasing fruit and vegetable intakes,
reducing intakes of fats and sugars, and increasing levels of moderate physical activity

Control group (n = 29)

Women received regular care. This was comprised of counselling routinely provided to all women as recommended
by the IOM for appropriate nutrition and weight gain, and ACOG guidelines for appropriate physical activity during
pregnancy

Outcomes

To date, data have been reported for outcomes including: glucose and insulin indices; activity (total, sedentary

behaviour); GWG

Notes

Trial awaiting classification’, pending the availability/reporting of GDM outcome data
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Methods

Randomised controlled trial.

Participants

79 women were randomised.

Setting: not reported.

Inclusion criteria: obese women; singleton pregnancies.
Exclusion criteria: not reported.

Interventions

Intervention group

Women received a pregnancy, exercise and nutrition (PEN) program . Women received 5 dietary/nutrition sessions
during pregnancy and at 3 months postpartum (food records, pedometers and logs, pregnancy activity questionnaire
and food frequency questionnaires were used; anthropometric measures were collected throughout pregnancy and
postpartum)

Control group

Women received standard care.

Outcomes

To date, data have been reported for outcomes including: GWG: postpartum weight retention

Notes

Trial awaiting classification’, pending the availability/reporting of GDM outcome data

Santos-Rocha 2015

Methods Randomised controlled trial.

Participants 86 women were randomised.
Setting: Portugal.
Inclusion criteria: pregnant women; further details not reported.
Exclusion criteria: not reported.

Interventions Intervention group (n = 24)
Women received a lifestyle change intervention with a group based physical exercise and nutritional counselling
component
Diet: described in the conference abstract as “z monthly 30-minute lecture; supervised by a certified dietitian .
Exercise: women received a group-based physical exercise program involving moderate-intensity exercise; they were
encouraged to attend 2 sessions per week of 45 minutes, between 14 and 38 weeks’ gestation. Each session included:
warm up, group-based low impact aerobics, general strength training (including pelvic floor muscle, balance and
stabilisation exercises), and cool down (stretching and relaxation). The exercise classes were supervised by graduate
fitness instructors
Control group (n = 62).
Women received standard care.

Outcomes To date, data have been reported for outcomes including: physical activity; GWG; postpartum weight retention;
gestational age at birth; mode of birth; birthweight; birth length; Apgar score

Notes Trial ’awaiting classification’, pending the availability/reporting of GDM outcome data
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Skouteris 2016

Methods

Randomised controlled trial.

Participants

261 women were randomised.

Setting: Birralee Maternity Service, located in the Eastern Heath Region of Melbroune, Australia (from August 2011
to August 2013)

Inclusion criteria: women aged > 18 years; provided informed consent; BMI > 18.5; English speaking; < 18 weeks
gestation

Exclusion criteria: history of disordered eating or diabetes.

Interventions

Intervention group (n = 130)

In addition to usual care offered to pregnant women by their obstetrician, midwife or GP, women assigned to the
"Healthy Coaching Intervention group“, received a tailored intervention (with individual and group components)
designed to prevent excessive GWG, and promote positive psychosocial and motivational outcomes, delivered by a
Health Coach. The individual component included a 1-hour individualised session (either in person or via phone)
with a trained Health Coach (an allied health professional) who (1) promoted adoption of healthy lifestyle behaviours
for the purpose of weight management and (2) addressed mood management and body image issues that commonly
arise during pregnancy. Women had a second session (halfhour) via telephone, at 27 weeks gestation and an additional
follow-up 15-minute phone consultation at 30 weeks gestation. In addition, women were offered a fourth optional 15-
minute follow-up telephone consultation just prior to reaching 32 weeks gestation. The group component consisted
of 2 2-hour sessions, which provided women with additional information related to healthy behaviours and mood,
stress control and coping strategies, and supported and assisted them in initiating, maintaining, and achieving their
goals for healthy behaviour change both before and after the birth of the child. During the group sessions, women
completed activities such as writing a personalised letter to themselves to read 6 weeks post birth

Control group (n = 131).

Women in the “education alone group, received usual care, and 2 2 hour education sessions, that offered factual
information only. A qualified workplace trainer and assessor ran the sessions

Outcomes

To date, data have been reported for outcomes including: GWG: motivation, psychosocial, and GWG knowledge
and expectations; birthweight; mode of birth; preterm birth

Notes

Trial awaiting classification’, pending the availability/reporting of GDM outcome data

Torres 2016

Methods

Randomised controlled trial.

Participants

Setting: women were from predominantly Hispanic low-income underserved communities, with economic, time,
cultural and social barriers for engaging in lifestyle intervention. They were recruited through the Puerto Rico
Hospital, located in Puerto Rico, USA

Inclusion criteria: women aged > 18 years; singleton viable pregnancy; willing to receive care at the University
Hospital in San Juan Puerto Rico; could be randomised between 9 weeks and 15 weeks 6 days; BMI > 25 kg/m?
Exclusion criteria: diagnosis of diabetes prior to pregnancy or HBAlc > 6.5% or another test result suggestive of pre-
pregnancy diabetes; IV drug use; HIV infection; non-Spanish speaking; known fetal anomalies; planned termination
of pregnancy; history of 3 or more consecutive first-trimester miscarriages; past history of anorexia or bulimia by
medical history or self-report; a current eating disorder; actively suicidal; prior or planned bariatric surgery; current
use of metformin; unable to participate in group sessions
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(Continued)

Interventions

Intervention group

Women received the "Pregnancy and EARLy Life (PEARLS) lifestyle improvement program. The intervention used
an empowerment theoretical framework and was delivered through individual and group-based counselling and
communication. Antenatal counselling sessions included: 2 individual and 7 group sessions plus monthly calls. The
focus was on improving/modifying total calorie consumption and improving diet quality (by reducing the intake of
refined carbohydrates and sugar sweetened beverages), reducing sitting time and increasing physical activity (through
promotion of non-structured physical activity). Postpartum counselling sessions included: 2 individual and 2 group
sessions plus monthly calls during which women received education on breastfeeding, physical and cognitive activation
of the infant, infant feeding patterns, sleep, and diet choices for the infant. Women were provided with brown rice,
omega-3 rich vegetable oil and spread, and water monthly. Women set their own goals, which were monitored. To
reinforce intervention messages, women were provided with a culturally-tailored physical activity video. The video
provided ways to support engagement in physical activity at home by including 5 sessions of 5 to 10 minutes each
with low impact, easy to do exercises, such as stretching, aerobics with resistance training, belly dance, Latin dances,
and basic yoga poses and respiration techniques

Control group

Women received routine antenatal care. In addition, they received regular phone calls and mailings, token gifts and
some information related to data gathered during the trial, such as on physical activity, and feedback on behaviour
through the trial. Women received 2 antenatal and 1 postpartum group session which provided general pregnancy
related information not related to the intervention

Outcomes

To date, information reported has related to "Development, implementation, lessons learned and future applications”.

Notes

Trial awaiting classification’, pending the availability/reporting of GDM outcome data

Wilkinson 2012

Methods

Randomised controlled trial.

Participants

360 women were randomised.

Setting: tertiary maternity hospital in South East Queensland, Australia, with approximately 5000 births a year (from
31 August 2010 to 7 March 2011)

Inclusion criteria: women > 18 years (or under 18 years with the consent of a parent or guardian); pregnant;
attending the Mater Mothers Hospital antenatal clinic for pregnancy care; able to provide informed consent
Exclusion criteria: unable to read and speak English at a level to allow completion of pen and paper surveys

Interventions

Intervention group (n = 178)

Women received the “healthy start to pregnancy” program, a low-intensity early antenatal health promotion program
aimed at improving maternal health behaviours. In addition to participating in the 1-hour early (before 20 weeks
gestation if possible) antenatal lifestyle behaviour change workshop, women received written health education material
(abooklet) designed to facilitate behaviour change. The education provided during the workshop covered diet, physical
activity, healthy GWG, smoking cessation, breastfeeding, goal setting and self-monitoring techniques. Women were
provided with contact for ongoing support

Control group (n = 182)

Women received usual care. This included receipt of written health education material designed to facilitate behaviour
change (the same booklet distributed at the workshop to intervention group women). The booklet was informed by
best practice for health education print material and contained evidence-based literature regarding behaviours that
influence maternal and infant health outcomes (fruit and vegetable intake; healthy weight gain; physical activity).
The booklet included self-monitoring and goal setting activities
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Outcomes To date, data have been reported for outcomes including: dietary intake; diet quality index; GWG awareness; physical
activity; cigarette smoking; intention to breast feed

Notes Trial ’awaiting classification’, pending the availability/reporting of GDM outcome data

Abbreviations: ACOG: American College of Obstetricians and Gynecologists; BMI: body mass index; GDM; gestational diabetes
mellitus; GWG: gestational weight gain; HbAlc: glycated haemoglobin; HIV: human immunodeficiency virus; IOM: Institute of
Medicine; IV: intravenous; MOMs: Healthy Mothers on the Move; PEARLs: Pregnancy and EARLy Life lifestyle improvement
program; PEN: pregnancy, exercise and nutrition; USA: United States of America.

Characteristics of ongoing studies /[ordered by study ID]

Chasan-Taber 2015

Trial name or title Proyeto Mam: a lifestyle intervention in overweight and obese Hispanic women: a randomised controlled
trial

Methods Randomised controlled trial.

Participants Setting: ambulatory obstetrical practices of Baystate Medicial Center in Western Massachusetts, USA

Inclusion criteria: pregnant Hispanic women who are overweight or obese (BMI > 25 kg/m?2) and 18 to 45
years of age

Exclusion criteria: pre-pregnancy BMI < 25 kg/m?; history of type 2 diabetes; heart disease or chronic renal
disease; contraindications to participate in moderate physical activity or a low-fat/high-fibre diet (e.g. Crohn’s
disease, ulcerative colitis); inability to read English or Spanish at 6th grade level; < 16 or > 45 years of age; > 16
weeks gestation; current medications which adversely influence glucose tolerance; not planning to continue
to term or deliver at the trial site; non-singleton pregnancy (e.g., twins, triplets, etc.)

Interventions Intervention group
Women will receive the "Poyeto Mama lifestyle intervention consisting of exercise and dietary intervention
materials culturally-adapted for Hispanics, and shown to be efficacious in previous controlled trials in Hispanic
women. The intervention draws from Social Cognitive Theory and the Transtheoretical Model, and includes
strategies for partner and/or family support to address specific social, cultural, and economic challenges
faced by underserved Hispanic women. To support compliance, actigraphs and the Hispanic food frequency
questionnaires will be used. Multimodel contacts (i.e., in person, telephone counselling, and mailed print-
based materials) will be used, starting from 12 weeks gestation and continuing to 6 months postpartum.
Follow-up will continue for 1-year postpartum. The main focus of the intervention is on encouraging women
to meet: (1) IOM guidelines for GWG and postpartum weight loss; (2) ACOG guidelines for physical activity
(through increasing walking and developing a more active lifestyle); and (3) ADA guidelines for following a
balanced diet (reducing calory intake)
Control group
Women will receive the “comparison health and wellness” intervention. This will include receipt of mailed
health materials and telephone booster calls at the same frequency as the intervention group; however the
materials will not focus on exercise and dietary topics, and will include booklets from the ACOG and the
American Academy of Pediatrics in English or Spanish. These booklets represent high-quality, standard, low-
cost, self-help material currently available to the public
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Outcomes

Primary outcomes: insulin resistance.

Other outcomes: mother: GWG, postpartum weight loss; pregnancy and postpartum biomarkers of insulin
resistance (i.e. glucose; insulin; HbAlc; HOMA; leptin; adiponectin); postpartum biomarkers of cardiovas-
cular risk (i.e. blood lipids; blood pressure); child: markers of insulin resistance; anthropometric measures

Starting date

January 2014. Estimated completion date April 2018 (final data collection date for primary outcome measure)

Contact information

Lisa Chasan-Taber, Professor of Epidemiology, University of Masachusetts, Amherst, USA. E-mail:
LCT@schoolph.umass.edu

Notes

Recruitment target: 333 women.

Clements 2016

Trial name or title

The "Get Healthy in Pregnancy® Trial.

Methods

Randomised controlled trial.

Participants

Setting: antenatal clinics at 5 hospitals, including Orange Base, Lismore Base and Dubbo Base (located in
rural community settings) and (metropolitan settings) in New South Wales, Australia

Inclusion criteria: > 18 years, singleton pregnancy, English speaking, gestation of< 18 weeks, agreed to
participate (signed consent forms and verbal consent provided at first coaching call) and attending of the 5
trial hospitals during the recruitment period. Aim is to include 177 and 532 women with a pre-pregnancy
BMI of 18.5-24.9 kg/m? (healthy range) and > 25.0 kg/m? (overweight or obese range) respectively. Further,
to recruit 248 women across the 3 rural hospitals, and 462 from the metropolitan hospitals (to reflect the
larger populations in these areas),

Exclusion criteria: key criteria (i) pre-pregnancy BMI, 18.5 kg/m?; (2) gestation over 18 weeks; (3) non
Engllish speaking; (4) multiple pregnancy; and (5) women with complex medical conditions. In addition,
various pre-existing conditions at screening including: cardiovascular disease; endocrine disease; respiratory
disease; and severe lung disorder

Interventions

Intervention group

Women will receive information and telephone-based health coaching designed to support them to achieve
appropriate GWG. This is a program run by the “Get Healthy Service (GHS) “that has been adapted specifically
for pregnant women. The program comprises up to 10 calls, of between 15 to 40 minutes duration by
university qualified coaches (8 during pregnancy and 2 after birth). The length of calls is determined by
women. Similar to the standard GHS, the calls are aimed at healthy eating, physical activity and achieving
healthy GWG. Calls are based on behaviour change principles designed to help with goal setting, maintaining
motivation, overcoming barriers and making sustainable life changes. The timing of calls is designed to be
flexible based on women’s preferences. Generallly, the schedule for calls pre-delivery is: 3 calls in the first 3
weeks, followed by a call every 2 to 3 weeks; unless requested otherwise. For post-pregnancy: 1 call at 10
weeks, 1 call at 14 weeks; unless requested otherwise. Women in the intervention group will also be provided
with the following information materials: evidence-based pregnancy specific fact sheets, the "Having a Baby
Book* published by New South Wales health, and the "Ger Healthy“ information booklet, which includes
generic advice on healthy eating, physical activity as well as achieving and maintaining a healthy weight.
All materials are based on nationally and internationally endorsed guidelines such as the Australian Dietary
Guidelines and US IOM GWG guidelines

Control group
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Women will receive a one-off information and coaching session from a health coach and will receive the
information materials described directly above (with the exception of the diary). They will also receive usual
care from their maternity clinicians during the trial with the exception of setting their GWG range target and
general advice about GWG at their first antenatal visit with their midwife

Outcomes

Primary outcome: weight of mother (at 36 weeks of pregnancy and 12 months postpartum)
Other outcomes: diet of mother (fruit and vegetable intake, at 36 weeks and 12 months postpartum); views
of the intervention (mothers/clients and service providers);

Starting date

2 September 2014 (anticipated).

Contact information

Primary investigator: Ms Michelle Maxwell. E-mail: michelle. maxwell@sswahs.nsw.gov.au. Scientific queries:
Dr Santosh Khanal. Liverpool Hospital, Don Everett Building, New South Wales, Australia. E-mail: santosh.
khanal@sswahs.nsw.gov.au

Notes

Recruitment target: 640 women.

Farajzadegan 2013

Trial name or title

Not reported.

Methods

Randomised controlled trial.

Participants

Setting: 4 urban public health centres and 4 private obstetric offices located in Isfahan, the capital of Isfahan
Province, Iran

Inclusion criteria: able to read and write and speak Persian; gestational age 6 to 10 weeks; no disease or
condition that requires special medical care or drug counselling

Exclusion criteria: not interested in continuing participation in the trial; taking weight control medication;
having any disease or condition requiring special medical care or hospitalisation; multiple pregnancy

Interventions

Intervention group

A “maternal centred life-style modification program* for pregnant women consisting of: (1) provision of an
educational package of antenatal care for the women (PCPW); (2) alog book for recording goals and progress;
and (3) 10 counselling sessions (appointments at 6 to 10, 11 to 15, 16 to 20, 21 to 25, 26 to 30, 31 to 34, 35 to
37, 38, 39 and 40 weeks gestation. The counselling will be delivered throughout the program by 1 counsellor,
who is a midwife. The PCPW educational package consists of 14 chapters: GWG during pregnancy; GWG
charting; principles of nutrition in pregnancy; nutritional guidance for low and normal and high BMI; food
calories; principles of personal hygiene; mental health; stress management; suitable positions in pregnancy;
stretching exercises; respiratory exercises; relaxation; massage in pregnancy; and physical activity principles
and guidelines. The log book contains 5 sessions including on planning for delivery and timing of counselling
sessions; monitoring GWG (chart); diet and nutrition recording; physical activity goal setting and recording;
and stress management goals/records. Each counselling session will be approximately 20 minutes, excepting
for the first session, which is 30 minutes. In the first session, the midwife will provide general information
about the trial and provide the educational materials and log book. The women’s BMI will be calculated and
the IOM guidelines for GWG during pregnancy will be discussed and personalised goals set. The counsellor
will explain how to monitor/record GWG. At the end of the session the women will be provided with the
package and log book and reminded about the date of the next session. During subsequent sessions, the
woman and counsellor will review achievements against the goals set. If the GWG trend is above normal, the
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counsellor will help the woman to find a solution to overcoming difficulties

Control group

Women in the control group will attend the clinics at the same pregnancy time points as above. During each
visit, the midwife will measure the weight of the women and plot the GWG curve. Aside from this activity
related to the trial data collection, women in the control group will receive standard antenatal care

Outcomes

Primary outcome: GWG.

Starting date

October 2012.

Contact information

Dr Zahra Amini Pozveh, Department of Community Medicine, Isfahan University of Medical Sciences, Hezer
Jerib St., Isfahan, Iran. E-mail: aminizahra2005@yahoo.com

Notes

Recruitment target: 160 women.

Garmendia 2015

Trial name or title

The Chilean maternal and infant nutrition cohort study (CHiMINCs)

Methods

Cluster-randomised controlled trial.

Participants

Setting: 12 primary healthcare centres (> 400 births annually) in 2 counties (La Florida = 5, Puente Alto =
7) in the south east of Santiago, Chile

Inclusion criteria: < 15 weeks gestation; residing within a catchment area of included health centres; ex-
pressing that they are not planning to change residence within the next 2 years

Exclusion criteria: women classified as high risk according to Chilean norms (i.e. age < 16 or > 40 years;
multiple pregnancies; pre-gestational medical conditions; previous pregnancy-related issues) and/or under-

weight (BMI < 18.5 kg/m?)

Interventions

Intervention group

Women will receive the "CHIMINC* intervention, a low-intensity intervention designed to support the
implementation of evidence-based guidelines by enhancing the uptake of existing programs. Women will
receive GWG monitoring, diet and physical activity counselling support, and breastfeeding promotion, from
the first antenatal visit (< 15 weeks) to 12 months postpartum. The intervention has 2 main components:
(1) training for professionals (midwives, dietitians, nurses) including on maternal GWG assessment, use of
charts, referral to dietitian criteria, dietary and physical activity recommendations, and how to communicate
nutrition messages effectively. (2) actions, including advice about diet and physical activity, provided during
antenatal visits

Diet: women will, at the first antenatal visit receive education about optimal GWG, and at each routine
midwife visit, computer-based weight assessment and feedback about how to achieve GWG goals. At each
subsequent midwife visit women will receive advice about > 2 of the following key nutrition during pregnancy
messages (“avoid the consumption of sugar-sweetened beverages®; “restrict the consumption of white bread to two
pieceslday®; “replace fatty meats with lean meat and fish*; "eat a variety of vegetables and fruits each day in place
of foods higher in fat and calories®). Women will be referred to a dietitian if necessary according to pre-defined
criteria

Exercise: women will be invited to physical activity classes. They will be encouraged to attend a program for
pregnant women of moderate-intensity exercise (60 minutes, 3 times a week). The program will be delivered
at each of the participating sites, and supervised by licensed physical activity instructors. Each session will
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consist of 10 minutes of strength exercises and 10 minutes of stretching and elongating exercises
Control group
Women will receive routine care according to national guidelines

Outcomes

Primary outcomes: GWG (36 to 40 weeks gestation); maternal diet; postpartum weight retention (12 months
postpartum); maternal glycaemic control (at 20 to 24 weeks gestation); breastfeeding (birth to 12 months)
; lactation rates (at 12 months postpartum); infant weight, length and BMI (during the first year of life);
psychomotor development (during first year of life)

Secondary outcomes: adherence to the intervention; intervention implementation (including resource use)

Starting date

September 2013 (estimated completion date March 2017).

Contact information

Dr Maria L Garmendia, Institute of Nutrition and Food Technology, University of Chile, Chile. E-mail:
mgarmendia@inta.uchile.cl

Notes

Recruitment target: 2400 women.

Jelsma 2013

Trial name or title

DALLI: Vitamin D and lifestyle intervention for GDM prevention: an European multi-centre, randomised
trial

Methods

Randomised controlled trial.

Participants

Setting: 9 European countries: UK, Ireland, the Netherlands, Belgium, Poland, Italy, Spain, Austria, Denmark
Inclusion criteria: pregnant women with a pre-pregnancy BMI > 29 kg/m?; before 19 + 6 weeks gestation;
with a singleton pregnancy; aged > 18 years

Exclusion criteria: diagnosed with GDM on OGTT before randomisation using IADPSG criteria (fasting
venous plasma glucose > 5.1 mmol/L and/or 1-hour glucose > 10 mmol/L and/or 2-hour glucose > 8.
5 mmol/L); pre-existing diabetes; not able to walk > 100 metres safely; requiring complex diets; chronic
medical conditions (e.g. valvular heart disease); significant psychiatric disease; unable to speak major language
of the country of recruitment fluently or unable to converse with the lifestyle coach in another language for
which translated materials exist

For the vitamin D arm, 2 additional exclusion criteria apply: current or past abnormal calcium metabolism,
e.g. hypo/hyperparathyroidism, nephrolithiasis, hypercalciuria; hypercalciuria (> 0.6 mmol/mmol creatinine
in spot morning urine) or hypercalcaemia (> 10.6 mg/dL, 2.65 mmol/L) detected at baseline measurement

Interventions

This trial will have intervention arms using a 2x(2x2) factorial design:
Healthy eating:

o 7 dietary objectives for each woman to achieve or to maintain: 1) "Replace sugary drinks* To reduce
intake of sugary drinks (e.g. replace with water); 2) "Eat more non-starchy vegetables* To eat more non-
starchy vegetables; 3) “Increase fibre consumption*: To choose high-fibre, over low fibre products (> 5 g fibre/
100 g); 4) "Watch portion size“ To be conscious about the amount of food eaten each meal; 5) "Eat protein
To increase intake of proteins (e.g. meat, fish, beans); 6) "Reduce fat intake*: To reduce fat intake (e.g. snack,
fast food, fried foods); 7) "Eat less carbohydrates* To reduce intake of carbohydrates (e.g. potatoes, pasta,
rice, snacks, candy).

e Women will receive a participant manual including information about: 1) healthy eating; 2) how to
read a food labels, 3) an adapted food pyramid (which is concurrent with the dietary objectives); 4) detailed
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information about the above mentioned 7 dietary topics.

e Women will receive an action plan for improving dietary behaviour: will be made during the first
intervention session and evaluated in subsequent sessions.

e Intervention sessions will be delivered by 5 1-to-1, face-to-face sessions of approximately 30 to 45
minutes duration and 4 optional phone booster sessions of up to 20 minutes that occur between the face-to-
face sessions. All lifestyle intervention sessions will be carried out by specifically trained lifestyle coaches.
Physical activity:

e Each woman will be advised to: 1) "Be active every day* Incorporate light and moderate physical
activity as much as possible into their daily life (e.g. by parking further away from destination or undertake
special activities for pregnant women). 2) "Sit Jess“ Reduce sedentary time. 3) "Build your strength
Incorporate upper and/or lower limb resistance exercise. 4) "Take more steps“: To increase the number of
steps taken per day. 5) "Be more active at weekends® To be more active during the weekends.

e Women will receive a participant manual including information about: 1) upper and/or lower limb
resistance exercises; 2) a list of helpful places where pregnant women can go for physical activity classes; 3)
an adapted FITT model based on ACOG guidelines and information about the above mentioned physical
activity advice.

e Women will receive an action plan for increasing physical activity: will be made during the first
intervention session and evaluated in subsequent sessions.

e Women will receive a pedometer to provide feedback on behaviour and progress.

e Women will receive an additional (training) video on upper and/or lower limb resistance exercises.

e Women will receive flexible elastic dynabands to encourage upper and/or lower limb resistance
exercises at home.

e Intervention sessions will be delivered by 5 1-to-1, face-to-face sessions of approximately 30 to 45
minutes duration and 4 optional phone booster sessions of up to 20 minutes that occur between the face-to-
face sessions. All lifestyle intervention sessions will be carried out by specifically trained lifestyle coaches.
Vitamin D alone: each vitamin D tablet contains 400 IU, and women will be asked to take 4 tablets/day
until birth
Placebo alone: placebo tablets, identical to the vitamin D tablets in appearance, will be packed in identical
bottles with identical labels as the vitamin D bottles. The women will be asked to take 4 tablets daily
Control: no lifestyle intervention or vitamin D/placebo. Women will receive usual care from their midwife
or obstetrician during pregnancy
Healthy eating and physical activity.

Healthy eating and physical activity and vitamin D.
Healthy eating and physical activity and placebo.

Outcomes

Primary outcome: GWG; fasting glucose; insulin sensitivity.
Other outcomes: cost-effectiveness.

Starting date

February 2013.

Contact information

Mireille NM van Poppel, Department of Public and Occupational Health, EMGO+—Institute for Health
and Care Research, VU University Medical Centre, Van der Boechorststraat 7, 1081BT Amsterdam, the
Netherlands. E-mail: mnm.vanpoppel@vumc.nl

Notes

Recruitment target: 880 women.
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Trial name or title

Pregnancy, exercise and nutrition research study with app support: a randomized controlled trial

Methods

Randomised controlled trial.

Participants

Setting: Ireland.

Inclusion criteria: singleton pregnancies with a live fetus; smart phone; between the ages of 18 and 45 at 10
to 15 weeks gestation with an early pregnancy BMI > 25 kg/m?; with adequate understanding of the English
language and an understanding of the trial to enable them to give informed consent to participate
Exclusion criteria: multiple pregnancy; < 18 or > 45 years of age; with pre-GDM or early onset GDM or
past history of GDM; fetal anomaly; previous stillbirth or perinatal death; English inadequate or unable to
understand the trial adequately to participate; medical disorder requiring medication

Interventions

Intervention group

Women will receive a "Healthy lifestyle package® consisting of targeted advice on a low GI eucaloric diet,
individualised exercise goals and a specially designed smart phone application containing daily information
about nutrition, and exercise delivered in a motivational way. Women will have individual and group education
sessions on the healthy lifestyle package at randomisation. The research team will contact women every 2
weeks to support adherence to exercise goals and low GI diet

Control group: women will receive routine antenatal care which does not include specific nutritional advice

nor specific advice on GWG

Outcomes

Primary outcome: GDM.
Other outcomes: GWG; GI; activity levels during the third trimester.

Starting date

January 2013.

Contact information

Prof Fionnuala McAuliffe, National Maternity Hospital, Holles St, Dublin, Ireland. E-mail: fionnuala.
mcauliffe@ucd.ie

Notes

Recruitment target: 500 women.

Nagle 2013

Trial name or title

Primary prevention of GDM for women who are overweight and obese: a randomised controlled trial

Methods Randomised controlled trial.

Participants Setting: Australia.
Inclusion criteria: pregnant women at < 14 weeks gestation; singleton pregnancy; BMI > 25 kg/m?; able to
give informed consent in English
Exclusion criteria: diabetes or a history of GDM.

Interventions Intervention group:
From recruitment in the first trimester until birth, women will receive a telephone-based program informed by
the Theory of Self-efficacy and employing motivational interviewing. Brief phone contact will alternate each
week with a text message/email and this contact will involve goal setting, behaviour change reinforcement
with weekly self-weighing and charting, and the provision of health information
Control group
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Women will receive usual pregnancy care

Outcomes

Primary outcome: GDM.
Other outcomes: large-for-gestational age; self-efficacy related to healthy lifestyle changes in diet and exercise;
anxiety; depression

Starting date

February 2013.

Contact information

Dr Cate Nagle, Deakin University School of Nursing and Midwifery Waterfont Campus 1 Gheringhap St
Geelong Victoria 3220, Australia. E-mail: cate.nagle@deakin.edu.au

Notes

Recruitment target: 370.

NCT01643356

Trial name or title

Interventions to reduce excess weight gain in pregnancy in overweight and obese mothers

Methods

Randomised controlled trial.

Participants

Setting: USA.

Inclusion criteria: aged 15 to 46 years; in first trimester; willing not to join any other weight control program
while in the trial; BMI 25 to 40 kg/m?; willingness and ability to attend support group meetings either in
person or via web; able to read, speak, and understand English

Exclusion criteria: carrying multiple fetuses; GDM at trial entry; type 2 diabetes or blood glucose > 125
mg/dL at screening; self-reported current substance abuse; current smoking; alcohol consumption of > 1
drink per day; pre-existing medical conditions (including bariatric surgery) or use of medications that would
impact trial involvement or outcomes testing; eating disorder in the past 2 years; depression or diagnosis of
bipolar disorder; concurrent participation in any other research trial that would impact participation in this
investigation

Interventions

Intervention group

Women will attend meetings with a nutrition counsellor and/or psychologist where individualised eating
plans will be developed and reviewed, and regular group meetings during which information about healthy
eating for GWG management will be discussed

Control group

Women will attend routine clinical care and receive no additional interventions

Outcomes

Primary outcome: maternal weight change from first trimester to 1-year postpartum; infant weight change
from birth to 1-year old

Other outcomes: infant: body composition changes through the first year; characteristics at birth including
Apgar score and gestational age; dietary intake and food preferences at 1 year; maternal outcomes: caesarean
section; gestational hypertension/pre-eclampsia; preterm birth; birth complications; fasting blood glucose and
insulin throughout pregnancy; body composition and energy requirements at baseline and 24 to 28 weeks of
pregnancy; total energy expenditure at 24 to 28 weeks of pregnancy; rate of breastfeeding and breastfeeding
practices at 1, 3, 6, and 12 months postpartum

Starting date

July 2012.
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Contact information

Dr Susan B Roberts, Tufts University Human Nutrition Research Center on Aging, Boston, Massachusetts,
USA, 02111. E-mail: susan.robers@tufts.edu

Notes

Recruitment target: 75 women.

NCT01693510

Trial name or title

Be healthy in pregnancy (B-HIP): a randomised clinical trial to study nutrition and exercise approaches for
healthy pregnancy

Methods

Randomised controlled trial.

Participants

Setting: Canada.

Inclusion criteria: healthy pregnant women > 18 years of age with singleton pregnancies (either nulliparous
or multiparous); < 20 weeks gestation; pre-pregnancy BMI > 25 and < 40 kg/m?; plan to deliver at a Hamilton
Health Sciences, St Joseph’s Healthcare Hamilton, Joseph Brant Hospital or by home birth but willing to
attend research visits at the McMaster University Medical Centre site; approval of primary care provider; able
to provide signed informed consent

Exclusion criteria: unable to understand some English; currently breastfeeding previous child; pregnancy
from in vitro fertilisation; known contraindications to exercise as recommended by the Canadian clinical
practice guidelines for pregnancy; severe chronic gastrointestinal diseases or conditions; refusal to consume
dairy foods due to intolerance or dislike; any significant heart, kidney, liver or pancreatic diseases; pre-existing
diabetes; a depression score above 10 on the validated Edinburgh Depression scale as that is indicative of
severe depression and should be referred for treatment; smoking

Interventions

Intervention group:

Women will receive a high-protein (25% energy) diet providing low-fat dairy foods, individualised to energy
needs and aerobic exercise (walking)

Control group

Women will receive usual antenatal care.

Outcomes

Primary outcome: GWG within IOM guidelines.
Other outcomes: mother and infant bone outcomes at 6 months postpartum.

Starting date

July 2012.

Contact information

Dr Stephanie A Atkinson, McMaster University Medical Centre,Hamilton, Ontario, Canada, L8S 4K1. E-
mail: satkins@mcmaster.ca

Notes

Recruitment target: 110 women.
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Trial name or title

Randomised control pilot of a behaviour-based exercise and diet intervention to reduce risk factors for GDM
among otherwise healthy pregnant women

Methods

Randomised controlled trial.

Participants

Setting: USA.

Inclusion criteria: healthy first-trimester pregnant women.

Exclusion criteria: hypertension; diabetes; known cardiopulmonary disease; orthopedic problems or other
conditions that would prevent regular physical activity

Interventions

Intervention group

Women will participate in 20 educational sessions designed to promote daily exercise, vegetable and fruit
intake, maintain a diet that is relatively lower in fat and rich in wholegrains

Control group

Women will receive standard medical care.

Outcomes

Primary outcome: achieving 30 minutes of daily exercise, 4 or more times each week
Other outcomes: cating 5 or more servings of vegetables and/or fruits each day; pregnancy weight gain;

HbAlc

Starting date

November 2012.

Contact information

Dr Linn Goldberg, Oregon Health and Science University, Portland, Oregon, USA, 97239. E-mail: gold-
berl@ohsu.edu

Notes

Recruitment target: 30 women.

NCT01782105

Trial name or title

Intervention en Changement Des Habitudes de Vie Par I’ Activité Physique et un Support Nutritionnel Durant
la Grossesse en Estrie

Methods Randomised controlled trial.
Participants Setting: Canada
Inclusion criteria: women aged > 18 years; with a pre-pregnancy BMI > 25 kg/m?; at risk of developing
GDM (a history of GDM or glucose 1 hour post 50 g > 7.1 mmol/L
Exclusion criteria: pre-pregnancy diabetes detected in the first trimester (HbAlc > 6.5%; fasting glucose > 7.
0 mmol/L; random blood glucose > 11.1 mmol/L; glucose > 10.3 mmol/L 1 hour post 50 g); twin pregnancy;
taking medications that can affect blood sugar or weight; practice > 150 minutes of physical activity per
week; against formal indication for physical activity
Interventions Intervention group
Women will receive nutritional counselling every 2 weeks by a nutritionist until week 36 of gestation; a
physical activity group session once a week lead by a kinesiologist until week 36 of gestation; 2 sessions of
physical activity counselling (weeks 12 and 24)
Control group:
In addition to the standard antenatal care for pregnancy, women will receive information about recommended
GWG and an evaluation of their nutritional and physical activity habits
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Outcomes

Primary outcome: GWG.

Other outcomes: maternal and fetal adipokines; maternal and fetal glycaemic control

Starting date

December 2011.

Contact information

Dr Marie-France Hivert, Centre Hospitalier Universitaire de Sherbrooke, Sherbrooke, Quebec, Canada,
JIH5N4

Notes

Recruitment target: 16 women.

Rauh 2014

Trial name or title

The Healthy Living in Pregnancy (GeLiS) study.

Methods

Cluster-randomised controlled trial.

Participants

Setting: 10 regions of Bavaria, a federal state of Germany.

Inclusion criteria: women aged 18 to 43 years; < 12 weeks gestation; a singleton pregnancy; pre-pregnancy
BMI > 18.5 and < 40 kg/m?; sufficient German skills; written informed consent

Exclusion criteria: multiple pregnancy; high-risk pregnancy prohibiting trial participation (contraindications
to exercise e.g. placenta previa, persistent bleeding, cervical incompetence etc.); pre-pregnancy diabetes mel-
litus or early GDM; uncontrolled chronic diseases (e.g. thyroid dysfunction); psychiatric or psychosomatic
diseases; any other diseases which could interfere with compliance according to the trial protocol

Interventions

Intervention group

Women will receive a lifestyle intervention program consisting of 4 structured and partially individualised
counselling sessions emphasising optimal diet, physical activity and weight monitoring, delivered by specif-
ically trained and certified professionals (midwives, gynaecologists or medical staff) during the pregnancy
period (12 to 16, 16 to 20, 30 to 34 weeks of gestation), and the postpartum period (6 to 8 weeks after birth).
The sessions will be delivered alongside routine antenatal visits and will follow a defined curriculum. Women
will receive a pedometer as well as brochures that provide: i) examples of adequate exercise; ii) a list of local
antenatal physical exercise programs; and iii) recommendations for a balanced diet in pregnancy according
to the "Healthy Start - Young Family Network“. In the initial counselling session (30 to 45 minutes), women
will receive detailed information about a healthy diet and physical activity during pregnancy. The principles
of healthy eating and the risks of alcohol, smoking and food borne infections during pregnancy will be dis-
cussed. They will also receive advice relating to GWG goals, weight monitoring and critical nutrients during
pregnancy. The brochure including the list of suitable exercises and group-based physical exercise programs
that are easily accessible will be provided during this session. During visit 2, women will receive specific and
detailed individual counselling targeting dietary habits and physical activity, informed by the first counselling
session. In the third counselling session, the focus will be on repetition and consolidation of the messages
delivered during the earlier sessions. In the final counselling session, women will receive advice about diet
during breastfeeding and as in all the sessions, women will have their weight measured and documented
Control group

Women in the control group will receive standard antenatal care, including a leaflet about a healthy lifestyle
in pregnancy. They will receive no specific advice on diet, physical activity or GWG
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Outcomes

Primary outcome: GWG (proportion of women with excessive GWG as defined by the IOM)

Secondary outcomes: GDM; HbAlc; pre-eclampsia; infant anthropometric measures and health status
(birthweight, height, head circumference, large-for-gestational age, small-for-gestational age, Apgar scores,
pH); mode of birth and obstetric complications; maternal diet and physical activity behaviour; maternal
weight after birth (6 to 8 weeks postpartum), maternal well-being (mental health and postnatal depression)

Starting date

September 2013.

Contact information

Hans Hanuer and Kathrin Rach, Research Centre for Nutrition and Food Sciences, Technische, Universitit
Miinchen, Freising-Weihenstephan, Germany. E-mail: hans.hauner@tum.de or kathrin.rauh@KErn.bayern.
de

Notes

Recruitment target: 2500 women.

Spieker 2015

Trial name or title

Pregnancy and early infancy (POMC-Mother-Baby)

Methods

Randomised controlled trial.

Participants

Setting: the Naval Hospital, Camp Lejeune, North Carolina, USA.

Inclusion criteria: women aged 18 to 35 years with low risk pregnancies; receiving their care within the Mil-
itary Health System; planning to reside in the trial area for > 18 months; not at elevated risk of complications
due to BMI on determination of pregnancy; BMI > 18 and < 30 kg/m2; not actively involved in another
weight management program; able to speak English

Exclusion criteria: current involvement in a structured weight loss program; multiple pregnancies; a medical-
risk pregnancy based on VA/DoD Management of Pregnancy Guidelines (e.g., hypertension, thyroid disease)

Interventions

Intervention group

Women will receive “positive gains counselling*, once each trimester and at 2-week, 2-month, 4-month and
6-month well-child visits (7 sessions in total), focused on the benefits of being physically fit, eating healthy
foods, and regular exercise, and the costs of obesity, a high-fat/high-sugar diet, and sedentary behavior. Specific
counselling (where possible provided by the same counsellor throughout pregnancy and early infancy) will
focus on positive-gain-based cognitive strategies to promote breastfeeding, recognise infant satiety cues, and
promote healthy food choices. Each counselling session will have a different topic related to issues specific to
each stage of pregnancy/infancy (e.g. preparing for birth, initiating and maintaining breastfeeding, introducing
solid foods). By incorporating counselling sessions with pre-existing clinic visits, women will receive additional
social and emotional support during pregnancy and after they give birth

Control group

Women will receive routine antenatal care in accordance with accepted guidelines. Primary care providers will
deliver the anticipatory guidance in their usual fashion with no external cues or counselling by the research

team

Outcomes

Outcomes: GWG; well-being (anxiety and depression, during pregnancy and 2 months postpartum); be-
haviour (physical activity and diet, mid pregnancy and 6 months postpartum); BMI; child anthropometric
measures (during pregnancy and at 2 months, 4 months and 6 months postpartum)

Starting date

Not reported.
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Contact information

Tracy Sbrocco. E-mail: tracy.sbrocco@usuhs.edu

Notes

Recruitment target: 120 women.

Vesco 2012

Trial name or title

Healthy Moms Study.

Methods

Randomised controlled trial.

Participants

Setting: 8 obstetrics and gynaecology clinics belonging to the not for profit health maintenance organisation,
Kaiser Permanente North West (KPN'W), located in Portland, Oregon, USA

Inclusion criteria: obese at the start of pregnancy (BMI >30 kg/m?2); < 20 weeks gestation; singleton
pregnancy; member of KPN'W/; receiving pre-natal care at KPN'W; > 18 < 50 years

Exclusion criteria: current treatment for cancer; bariatric surgery; current renal disease; multiple birth an-
ticipated; hyperemesis requiring hospitalisation; diabetes (type 1 or 2); non-English speaking

Interventions

Intervention group

Women will receive a weekly group-based diet and lifestyle intervention focused on achieving the goal of
containing their weight during pregnancy to within 3% of their weight at randomisation (at between 10 to
20 weeks gestation). The dietary and physical activity interventions will be tailored to each women’s weight
and lifestyle

Diet: women will receive 2 individual counselling sessions on nutrition and once-weekly group sessions and
will be supplied with food diaries. To help women stay within their weight goals, intervention staff will
monitor women’s weight and food records weekly, and adjust calorie targets as needed. Nutrition goals to
be focused on will include: “staying within individual calorie guidelines; “limiting portion sizes: reducing fat
intake to 25% of calories; “reducing sweets and sweetened beverages*; and “consuming more whole grains and
complex carbohydrates . Women will be encouraged to follow the DASH diet (without limiting sodium intake)
combined with, 1) eating 8 to 12 servings of fruit and vegetables per day; and 2) consuming 2 to 3 servings
of low fat dairy products per day

Exercise: women will be encouraged to engage in > 30 minutes of moderate physical activity per day unless
restrictions are advised by their primary obstetric care provider. They will be provided with pedometers to
encourage physical activity. They will be asked to record their daily step totals or minutes of physical activity
and report on their physical activity at each group session. Physical activity recommendations will emphasise
safe activity during pregnancy

Control group

In addition to routine antenatal care, women will receive information only consisting of a single dietary advice
session. Pedometers will not be provided to women in the control group until they have completed the 1-
year follow-up visit

Outcomes

Primary outcomes: maternal weight change (baseline to 2 weeks postpartum).

Secondary outcomes: GWG (baseline to 34 weeks gestation); large-for-gestational age; views of the inter-
vention; feasibility of the intervention; behaviour (diet and physical activity); birthweight; feeding patterns;
infant growth during the first year of life

Starting date

October 2009 (planned completion date March 2013).
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Contact information  Kimberly Vesco. Center for Health Research, 3800 N.Interstate Avenue, Portland, USA. E-mail: kimberly.k.
vesco@kpchr.org

Notes Recruitment target: 118 women.

Abbreviations: ACOG: American College of Obstetricians and Gynecologists; ADA: American Diabetes Association; BMI: body mass
index; CHIMINGs: Chilean maternal and infant nutrition cohort study; DALIL: Vitamin D and lifestyle intervention for GDM
prevention randomised trial; DASH: Dietary Approaches to Stop Hypertension; FITT: frequency, intensity, time, type; g: gram;
GDM; gestational diabetes mellitus; GELIS: Healthy Living in Pregnancy study; GI: glycaemic index; GHW: Get Healthy Service;
GWG: gestational weight gain; HbAlc: glycated haemoglobin; HOMA: Homeostasis Model Assessment; IADPSG: International
Association of the Diabetes and Pregnancy Study Group; IOM: Institute of Medicine; IU: international units; KPN'W: Kaiser
Permanente North West; OGTT: oral glucose tolerance test; PCPW: package of antenatal care for the pregnant women; POMC-
Mother-Baby: Pregnancy and early infancy study; UK: United Kingdom; USA: United States of America.
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DATA AND ANALYSES

Comparison 1. Combined diet and exercise interventions versus standard care

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Gestational diabetes 19 6633 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.71, 1.01]
2 Pre-eclampsia 8 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
2.1 Pre-eclampsia 5366 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.79, 1.22]
2.2 Severe pre-eclampsia/ 2088 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.35, 1.46]
HELLP/eclampsia
3 Pregnancy-induced hypertension 6 Risk Ratio (M-H, Random, 95% CI) Subtotals only
and/or hypertension
3.1 Pregnancy-induced 6 3073 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.47, 1.27]
hypertension and/or
hypertension
3.2 Pregnancy-induced 4 810 Risk Ratio (M-H, Random, 95% CI) 0.46 [0.16, 1.29]
hypertension
3.3 Hypertension 3 2532 Risk Ratio (M-H, Random, 95% CI) 1.07 [0.84, 1.38]
4 Caesarean section 14 6089 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.88, 1.02]
5 Perinatal mortality 2 3757 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.42, 1.63]
6 Large-for-gestational age 11 5353 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.81, 1.07]
7 Operative vaginal birth 3 2164 Risk Ratio (M-H, Fixed, 95% CI) 1.07 [0.86, 1.34]
8 Induction of labour 5 3907 Risk Ratio (M-H, Random, 95% CI) 0.92 [0.79, 1.06]
9 Perineal trauma 2 2733 Risk Ratio (M-H, Fixed, 95% CI) 1.27 [0.78, 2.05]
10 Placental abruption 1 1555 Risk Ratio (M-H, Fixed, 95% CI) 2.96 [0.12, 72.50]
11 Postpartum haemorrhage 3 4235 Risk Ratio (M-H, Fixed, 95% CI) 1.03 [0.89, 1.18]
12 Postpartum infection 2 Risk Ratio (M-H, Fixed, 95% CI) Subtotals only
12.1 Endometritis 1 2142 Risk Ratio (M-H, Fixed, 95% CI) 1.19 [0.52, 2.74]
12.2 Wound infection 1 2142 Risk Ratio (M-H, Fixed, 95% CI) 1.06 [0.65, 1.73]
12.3 Postpartum antibiotics 1 2142 Risk Ratio (M-H, Fixed, 95% CI) 1.00 [0.77, 1.31]
12.4 Postpartum sepsis 1 1555 Risk Ratio (M-H, Fixed, 95% CI) 0.33 [0.01, 8.06]
13 Gestational weight gain (kg) 16 5052 Mean Difference (IV, Random, 95% CI) -0.89 [-1.39, -0.40]
14 Gestational weight gain 4 Mean Difference (IV, Fixed, 95% CI) Subtotals only
(various times reported) (kg)
14.1 First trimester 1 272 Mean Difference (IV, Fixed, 95% CI) -0.03 [-0.62, 0.56]
14.2 Second trimester 2 541 Mean Difference (IV, Fixed, 95% CI) -0.38 [-0.77, 0.02]
14.3 Third trimester 1 269 Mean Difference (IV, Fixed, 95% CI) -0.10 [-1.17, 0.97]
14.4 At 20-24 weeks gestation 1 221 Mean Difference (IV, Fixed, 95% CI) -0.45 [-1.48, 0.58]
14.5 At 26-28 weeks gestation 1 203 Mean Difference (IV, Fixed, 95% CI) -0.90 [-1.75, -0.05]
15 Gestational weight gain 4 2772 Mean Difference (IV, Random, 95% CI) -0.03 [-0.06, -0.00]
(kg/week)
16 Gestational weight gain (above 11 4556 Risk Ratio (M-H, Random, 95% CI) 0.87 [0.79, 0.96]
IOM recommendations)
17 Gestational weight gain (within 9 3730 Risk Ratio (M-H, Fixed, 95% CI) 1.02 [0.93, 1.11]
IOM recommendations)
18 Gestational weight gain (below 7 3499 Risk Ratio (M-H, Fixed, 95% CI) 1.10 [0.98, 1.24]

IOM recommendations)
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19 Behaviour changes associated
with the intervention
20 Relevant biomarker changes
associated with the intervention
21 Sense of well-being and quality
of life
22 Breastfeeding (exclusive)
22.1 3 days postpartum
22.2 6 weeks postpartum
22.3 6 months postpartum
23 Breastfeeding (partial)
23.1 3 days postpartum
23.2 6 weeks postpartum
23.3 6 months postpartum
24 Breastfeeding
25 Postnatal weight retention
(latest time reported) (kg)
26 Return to pre-pregnancy
weight (latest time reported)
27 Postnatal BMI (latest time
reported)
27.1 BMI
27.2 BMI change from
baseline to 6 weeks postpartum
28 Maternal cardiovascular health
(latest time reported)
29 Stillbirth
30 Neonatal mortality
30.1 Total
30.2 No lethal anomalies
30.3 Lethal anomalies
31 Gestational age at birth (weeks)
32 Gestational age at birth (days
or weeks)
33 Preterm birth
34 Apgar score less than seven at
five minutes
35 Macrosomia
35.1 > 4000 g
35.2>4500 g
36 Small-for-gestational age
37 Birthweight (g)

38 Birthweight (g)

39 Birthweight z score

40 Head circumference (cm)
41 Head circumference z score
42 Length (cm)

43 Length z score

44 Ponderal index (kg/m3)

45 Adiposity (sum of skinfold

thickness) (mm)

— = N NN N = = N = =W
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695
202
921

695
202
921

1673

960

902
202

4783

3756
2202
2202
5658

5398
2864

5368
3061
2434
5763

2661
4229
2142
3303
2235
2826
1472

Other data
Other data
Other data

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Other data

Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Other data

Risk Ratio (M-H, Fixed, 95% CI
Risk Ratio (M-H, Fixed, 95% CI

)
)
Risk Ratio (M-H, Fixed, 95% CI)
)
)

~ o~ o~ —~

Risk Ratio (M-H, Fixed, 95% CI
Risk Ratio (M-H, Fixed, 95% CI
Mean Difference (IV, Fixed, 95% CI)
Other data

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Other data

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

No numeric data
No numeric data
No numeric data

Subtotals only

1.02 [0.91, 1.15]
0.93 [0.76, 1.13]
0.91 [0.61, 1.36]
Subtotals only

0.51 [0.40, 0.66]
1.44 [0.80, 2.60]
0.98 [0.82, 1.18]
No numeric data

-0.94 [-1.52, -0.37]
1.25 [1.08, 1.45]

Subtotals only

-0.15 [-0.85, 0.55]
-0.56 [-1.12, -0.00]

No numeric data

0.69 [0.35, 1.30]
Subtotals only
2.31 [0.60, 8.90]
0.99 [0.06, 15.85]
6.95 [0.36, 134.38]
0.05 [-0.05, 0.15]

No numeric data

0.80 [0.65, 0.98]
0.80 [0.48, 1.32]

Subtotals only
0.89 [0.78, 1.01]
0.63 [0.42, 0.94]
1.20 [0.95, 1.52]
-17.67 [-46.28, 10.
94]

No numeric data
-0.05 [-0.13, 0.03
-0.01 [-0.11, 0.10
-0.05 [-0.14, 0.04
-0.09 [-0.26, 0.09
-0.08 [-0.15, -0.02]
0.04 [-0.16, 0.25]
0.09 [-0.33, 0.50]

]
)
]
)
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45.1 Sum of biceps, triceps,
subscapular, suprailiac,
abdominal and thigh skinfold
thickness

45.2 Sum of triceps and
subscapular skinfold thickness
(mm)

46 Adiposity (abdominal
circumference) (cm)

47 Adiposity

48 Shoulder dystocia

49 Nerve palsy

50 Bone fracture

51 Respiratory distress syndrome

52 Hypoglycaemia

53 Hyperbilirubinaemia

54 Childhood weight (latest time
reported) (kg)

54.1 6 months

54.2 10-12 months

54.3 2.8 years

55 Childhood weight z score
(latest time reported)

56 Childhood height (latest time
reported) (cm)

56.1 6 months

56.2 2.8 years

57 Childhood height z score (latest
time reported)

58 Childhood head circumference
(latest time reported) (cm)

59 Childhood adiposity (latest
time reported) (BMI z score)

59.1 6 months

59.2 2.8 years

60 Childhood adiposity (latest
time reported) (abdominal
circumference) (cm)

60.1 6 months

60.2 2.8 years

61 Childhood adiposity (latest
time reported) (subscapular
skinfold thickness) (mm)

61.1 6 months

61.2 2.8 years

62 Childhood adiposity (latest
time reported) (triceps skinfold
thickness) (mm)

62.1 6 months

62.2 2.8 years
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157

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Other data

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Random, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference
Mean Difference
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Mean Difference

IV, Random, 95% CI)
IV, Random, 95% CI)
IV, Random, 95% CI)
IV, Fixed, 95% CI)
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Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Random, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

0.03 [-0.86, 0.92]

0.10 [-0.36, 0.56]

-0.01 [-0.23, 0.22]

No numeric data
1.20 [0.79, 1.83]
1.99 [0.36, 10.82]
1.99 [0.36, 10.82]
0.56 [0.33, 0.97]
1.42 [0.67, 2.98]
0.82 [0.61, 1.11]
-0.05 [-0.33, 0.22]

-0.10 [-0.26, 0.06]
-0.36 [-0.96, 0.24]
0.30 [-0.19, 0.79]
-0.09 [-0.26, 0.08]

0.33 [-0.58, 1.25]

1.04 [-0.58, 2.66]
0.0 [-1.11, 1.11]
-0.02 [-0.31, 0.27]

-0.12 [-0.70, 0.46]
0.05 [-0.29, 0.40]

-0.11 [-0.39, 0.17]
0.24 [-0.10, 0.58]
0.26 [-0.37, 0.90]

0.02 [-0.81, 0.85]
0.60 [-0.38, 1.58]
-0.17 [-0.66, 0.32]

-0.40 [-0.73, -0.07]
0.10 [-0.33, 0.53]
-0.12 [-0.48, 0.23]

-0.18 [-0.61, 0.25]
0.0 [-0.63, 0.63]
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63 Childhood adiposity (latest
time reported) (total body far)
(%)

63.1 6 months
63.2 2.8 years

64 Childhood adiposity (latest
time reported)

65 Childhood cardiovascular
health (latest time reported)

66 Antenatal visits

67 Antenatal admissions

68 Length of antenatal stay (days)

68.1 Antenatal stay (days)
68.2 Antenatal inpatient stay
(nights), if admitted

69 Neonatal intensive care unit
admission

70 Length of postnatal stay
(mother) (days)

71 Length of postnatal stay (baby)
(days)

72 Costs to families associated
with the management provided
(unit cost, EURO)

72.1 Delivery cost to the
patient

72.2 Neonatal care cost to the
patient

73 Costs associated with the
intervention (unit cost, EURO)

73.1 Total costs

74 Cost of maternal care (unit

cost, EURO)

74.1 Visits for primary health
care

74.2 Visits for specialist health
care

74.3 Visits to a diabetes nurse

74.4 Visits to a dietitian

74.5 Use of insulin/other
diabetes medication

74.6 Hospital days before and
after delivery

74.7 Delivery cost to the
municipality

74.8 Absence from work

75 Cost of infant care (unit cost,

EURO)

[ -

614

547
67

269
2153

2153
139

4549

3511

3618

93

93

93

93

93
93
93
93
93
93
93

93

93

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Other data

Other data

Mean Difference (IV, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Mean Difference (IV, Random, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)
Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

Mean Difference (IV, Fixed, 95% CI)

-0.74 [-1.56, 0.07]

-0.80 [-1.64, 0.04]
0.0 [-3.03, 3.03]

No numeric data

No numeric data

0.0 [-0.36, 0.36]
0.86 [0.71, 1.04]
Subtotals only
-0.27 [-0.49, -0.05]
0.0 [-1.00, 1.00]

1.03 [0.93, 1.14]
0.01 [-0.14, 0.17]
-0.35 [-0.90, 0.20]

Subtotals only

3.0 [-10.82, 16.82]
3.00 [-13.67, 19.67]

769.0 [-1032.23,
2570.23]

769.0 [-1032.23,
2570.23]
Subtotals only

43.0 [-127.61, 41.
61]

-47.0 [-195.33, 101.
33

6.00 [7.02, 19.02]
0.0 [0.0, 0.0]

-1.0 [-7.83, 5.83]

101.00 [-2006.71,
408.71]

22.0 [-234.43, 278.
43]

128.0 [-1295.58,
1551.58]

453.0 [-298.20,
1204.20]
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Mean Difference (IV, Fixed, 95% CI) 453.0 [-298.20,

1204.20]

75.1 Neonatal care cost to 1 93
municipality

Comparison 2. Combined diet and exercise interventions versus standard care: subgroups based on study design

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Gestational diabetes 19 6633 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.71, 1.01]
1.1 Individually-randomised 17 6492 Risk Ratio (M-H, Random, 95% CI) 0.84 [0.70, 1.01]
1.2 Cluster-randomised 2 141 Risk Ratio (M-H, Random, 95% CI) 1.05 [0.42, 2.60]
2 Pre-eclampsia 8 5366 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.79, 1.22]
2.1 Individually-randomised 7 5273 Risk Ratio (M-H, Fixed, 95% CI) 0.97 [0.78, 1.21]
2.2 Cluster-randomised 1 93 Risk Ratio (M-H, Fixed, 95% CI) 1.24 [0.22, 7.05]
3 Caesarean section 14 6089 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.88, 1.02]
3.1 Individually-randomised 13 6038 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.88, 1.02]
3.2 Cluster-randomised 1 51 Risk Ratio (M-H, Fixed, 95% CI) 0.71 [0.33, 1.54]
4 Large-for-gestational age 11 5353 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.81, 1.07]
4.1 Individually-randomised 9 5209 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.82, 1.08]
4.2 Cluster-randomised 2 144 Risk Ratio (M-H, Fixed, 95% CI) 0.59 [0.25, 1.40]

Comparison 3. Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

No. of No. of

studies participants Effect size

Outcome or subgroup title Statistical method

1 Gestational diabetes 19 6633 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.72, 1.02]
1.1 Normal weight women 3 300 Risk Ratio (M-H, Random, 95% CI) 0.91 [0.19, 4.24]
(BMI < 25 kg/m?)
1.2 Overweight or obese 8 2901 Risk Ratio (M-H, Random, 95% CI) 0.77 [0.50, 1.20]
women (BMI > 25kg/m?)
1.3 Obese women (BMI > 3 1738 Risk Ratio (M-H, Random, 95% CI) 0.96 [0.81, 1.13]
30kg/m?)
1.4 Any women 8 1694 Risk Ratio (M-H, Random, 95% CI) 0.80 [0.63, 1.03]
2 Pre-eclampsia 8 5366 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.79, 1.21]
2.1 Normal weight women 2 243 Risk Ratio (M-H, Fixed, 95% CI) 0.34 [0.10, 1.22]
(BMI < 25 kg/m?)
2.2 Overweight or obese 3 2369 Risk Ratio (M-H, Fixed, 95% CI) 1.12 [0.82, 1.54]
women (BMI > 25kg/m?)
2.3 Obese women (BMI > 2 1809 Risk Ratio (M-H, Fixed, 95% CI) 0.92 [0.64, 1.32]
30kg/m?2)
2.4 Any women 3 945 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.51, 1.73]
3 Pregnancy-induced hypertension 6 3073 Risk Ratio (M-H, Random, 95% CI) 0.71 [0.41, 1.25]
or hypertension
3.1 Underweight women 1 110 Risk Ratio (M-H, Random, 95% CI) 0.70 [0.26, 1.88]
3.2 Normal weight women 1 182 Risk Ratio (M-H, Random, 95% CI) 0.28 [0.08, 0.97]

(BMI < 25 kg/m?)
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3.3 Overweight or obese
women (BMI > 25kg/m?)
4 Caesarean section
4.1 Normal weight women
(BMI < 25 kg/m?)
4.2 Overweight or obese
women (BMI > 25kg/m?)
4.3 Obese women (BMI >
30kg/m?)
4.4 Any women
5 Perinatal mortality
5.1 Overweight or obese
women (BMI > 25kg/m?)
5.2 Obese women (BMI > 30
kg/m?)
6 Large-for-gestational age
6.1 Normal weight women
(BMI < 25 kg/m?)
6.2 Overweight or obese
women (BMI > 25kg/m?)
6.3 Obese women (BMI >
30kg/m?)
6.4 Any women

14

2781

6089
300

2662
1826
1301
3757

2202

1555

5353
57

2385

1986

925

Risk Ratio (M-H, Random, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)
Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

Risk Ratio (M-H, Fixed, 95% CI)

0.82 [0.43, 1.58]

0.95 [0.88, 1.02]
0.92 [0.58, 1.45]

0.91 [0.83, 1.01]
0.99 [0.87, 1.12]
0.98 [0.75, 1.28]
0.82 [0.42, 1.63]
0.99 [0.32, 3.07]

0.74 [0.31, 1.74]

0.93 [0.81, 1.07]
0.6 [0.11, 3.32]

0.89 [0.76, 1.00]

1.17 [0.89, 1.54]

0.64 [0.40, 1.03]

Comparison 4. Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

No. of No. of
Outcome or subgroup title studies participants Statistical method Effect size
1 Gestational diabetes 19 6633 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.71, 1.01]
1.1 Majority ’low risk’ 5 2998 Risk Ratio (M-H, Random, 95% CI) 0.85 [0.50, 1.43]
ethnicities
1.2 Majority ’high risk’ 1 56 Risk Ratio (M-H, Random, 95% CI) 1.07 [0.07, 16.33]
ethnicities
1.3 Mixed ethnicities 7 2123 Risk Ratio (M-H, Random, 95% CI) 0.89 [0.76, 1.05]
1.4 Unclear 6 1456 Risk Ratio (M-H, Random, 95% CI) 0.83 [0.61, 1.12]
2 Pre-eclampsia 8 5366 Risk Ratio (M-H, Fixed, 95% CI) 0.98 [0.79, 1.22]
2.1 Majority ’low risk’ 3 2806 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.76, 1.29]
ethnicities
2.2 Mixed ethnicities 2 1615 Risk Ratio (M-H, Fixed, 95% CI) 0.96 [0.58, 1.58]
2.3 Unclear 3 945 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.51, 1.73]
3 Pregnancy-induced hypertension 6 3073 Risk Ratio (M-H, Random, 95% CI) 0.78 [0.47, 1.27]
or hypertension
3.1 Majority ’low risk’ 5 2804 Risk Ratio (M-H, Random, 95% CI) 0.64 [0.34, 1.17]
ethnicities
3.2 Unclear 1 269 Risk Ratio (M-H, Random, 95% CI) 1.37 [0.70, 2.72]
4 Caesarean section 14 6089 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.88, 1.02]
4.1 Majority ’low risk 5 2987 Risk Ratio (M-H, Fixed, 95% CI) 0.93 [0.84, 1.03]

ethnicities
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4.2 Majority ’high risk
ethnicities
4.3 Mixed ethnicities
4.4 Unclear
5 Perinatal mortality
5.1 Majority "low risk
ethnicities
5.2 Mixed ethnicities
6 Large-for-gestational age
6.1 Majority ’low risk’
ethnicities
6.2 Majority ’high risk’
ethnicities
6.3 Mixed ethnicities
6.4 Unclear
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0.42, 1.63
0.32, 3.07
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0.74 [0.31, 1.74]
0.93 [0.81, 1.07]
0.91 [0.77, 1.07]

3.21 [0.14, 75.68]

1.05 [0.80, 1.38]
0.63 [0.32, 1.23]

Comparison 5. Combined diet and exercise interventions versus standard care: sensitivity analyses

No. of No. of

Outcome or subgroup title studies participants Statistical method Effect size

1 Gestational diabetes 11 5019 Risk Ratio (M-H, Random, 95% CI) 0.86 [0.68, 1.09]
2 Pre-eclampsia 4 4311 Risk Ratio (M-H, Fixed, 95% CI) 0.99 [0.78, 1.26]
3 Pregnancy-induced hypertension 4 2694 Risk Ratio (M-H, Random, 95% CI) 0.58 [0.27, 1.25]
4 Caesarean section 10 4968 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.87, 1.02]
5 Perinatal mortality 2 3757 Risk Ratio (M-H, Fixed, 95% CI) 0.82 [0.42, 1.63]
6 Large-for-gestational age 8 4618 Risk Ratio (M-H, Fixed, 95% CI) 0.95 [0.83, 1.09]
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Analysis |.1. Comparison | Combined diet and exercise interventions versus standard care, Outcome |

Gestational diabetes.
Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: | Gestational diabetes

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
Bruno 2016 13/69 23/62 _ 6.0 % 0517028 091]
Dodd 2014 148/1080 120/1073 | 135% 123098, 1.54]
Harrison 2013 27/121 35/107 - B 8.6 % 068044, 1.05]
Herring 2016 1127 1129 04 % 1.07 [0.07, 1633 ]
Hui 2012 2/102 3/88 1.0 % 058[0.10,3.36]
Hui 2014 1/57 3/56 0.6 % 033[004,305]
Jing 2015 26/115 37/106 - 8.6 % 0.65[042,099]
Koivusalo 2016 20/144 27/125 R 69 % 0641038, 1.09]
Korpi-Hyovalti 201 | 3/27 1127 0.6 % 3.00[0.33,27.06]
Luoto 2011 8/51 5/42 25% 1.32[047,3.73]
Petrella 2013 7133 16/28 44 % 037[0.18,0.77]
Phelan 201 | 197171 13/178 R 50% 1.52 078,298 ]
Polley 2002 2/57 3/53 1.0 % 062[0.11,357]
Poston 2013 22179 24/75 - 7.6 % 087054, 1.41]
Poston 2015 160/629 172/651 i 145 % 096080, I.16]
Rauh 2013 (1) 2/32 2/16 09 % 0.50[008,3.23]
Sagedal 2017 32/275 25/272 - 74 % 127 [0.77,208]
Vinter 201 | 9/150 8/154 30% .16 [ 046,291 ]
Wang 2015 23/134 33/138 - - 7.7 % 072045, 1.16]
Total (95% CI) 3353 3280 — 100.0 % 0.85[0.71, 1.01 ]
Total events: 525 (Diet and exercise), 551 (Control)
Heterogeneity: Tau? = 0.05; Chi? = 3093, df = 18 (P = 0.03); I> =42%
Test for overall effect: Z = 1.82 (P = 0.069)
Test for subgroup differences: Not applicable
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Analysis 1.2. Comparison | Combined diet and exercise interventions versus standard care, Outcome 2
Pre-eclampsia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 2 Pre-eclampsia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
| Pre-eclampsia
Dodd 2014 56/1080 53/1073 —— 352 % 1.05[073, 1.51]
Koivusalo 2016 7/144 3/125 . 2.1 % 203[054,7.67]
Luoto 201 | 3/51 2/42 1.5 % 124[022,705]
Phelan 2011 20/171 20/178 I — 13.0% 1.04 058, 1.87]
Polley 2002 2/57 3/53 A 2.1 % 0.62[0.11,357]
Poston 2015 271753 271752 " 179 % .00 [ 059, 1.69]
Sagedal 2017 101293 15/290 1 10.0 % 0.66 [ 030, 1.44]
Vinter 2011 (1) 23/150 28/154 — 18.3 % 084051, 140]
Subtotal (95% CI) 2699 2667 - 100.0 % 0.98 [ 0.79, 1.22 ]
Total events: 148 (Diet and exercise), 151 (Control)
Heterogeneity: Chi2 = 2.97, df = 7 (P = 0.89); I> =0.0%
Test for overall effect: Z = 021 (P = 0.84)
2 Severe pre-eclampsia/HELLP/eclampsia
Poston 2015 (2) 6/753 10/752 B 554 % 0.60[022, 1.64]
Sagedal 2017 71293 8/290 S 44.6 % 0.87[032,236]
Subtotal (95% CI) 1046 1042 — 100.0 % 0.72 [ 0.35, 1.46 |
Total events: |3 (Diet and exercise), 18 (Control)
Heterogeneity: Chi2 = 026, df = | (P = 0.61); I> =0.0%
Test for overall effect: Z = 092 (P = 0.36)

(1) Pre-eclampsia/pregnancy-induced hypertension

(2) severe pre-eclampsia
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Analysis 1.3. Comparison | Combined diet and exercise interventions versus standard care, Outcome 3
Pregnancy-induced hypertension and/or hypertension.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 3 Pregnancy-induced hypertension and/or hypertension

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%

n/N n/N Cl Cl

| Pregnancy-induced hypertension and/or hypertension
Bruno 2016 2/69 13/62 . 85 % 0.14[0.03,059]
Dodd 2014 (1) 101/1080 94/1073 o 297 % 1.07[0.82, 140 ]
Koivusalo 2016 19/144 12/125 -™ 200 % 1.37[070,272]
Petrella 2013 1/33 7128 D 50% 0.12[0.02,093]
Phelan 2011 20/171 22/178 - 227 % 0.95[0.54, 1.67]
Polley 2002 (2) 6/57 8/53 T 14.0 % 0.70[ 026, 1.88]
Subtotal (95% CI) 1554 1519 — 100.0 % 0.78 [ 0.47, 1.27 ]

Total events: 149 (Diet and exercise), 156 (Control)
Heterogeneity: Tau? = 0.19; Chi? = 13.11, df = 5 (P = 0.02); 1> =62%
Test for overall effect: Z = 1.01 (P =0.31)

2 Pregnancy-induced hypertension

Bruno 2016 2/69 13/62 -— 2.1 % 0.14[ 003,059 ]
Koivusalo 2016 71144 6/125 — 276 % 101 [035,293]
Petrella 2013 1133 7128 -— 155 % 0.12[002,093]
Phelan 201 | 20/171 22/178 —a— 348 % 095054, 1.67 ]
Subtotal (95% CI) 417 393 T 100.0 % 0.46 [ 0.16, 1.29 ]

Total events: 30 (Diet and exercise), 48 (Control)

Heterogeneity: Tau? = 0.72; Chi? = 9.69, df = 3 (P = 0.02); I*> =69%
Test for overall effect: Z = 1.48 (P = 0.14)

3 Hypertension

Dodd 2014 (3) 101/1080 94/1073 L 3 86.8 % 1.07 [ 0.82, 140 ]
Koivusalo 2016 (4) 12/144 6/125 . 69 % 1.74 [ 0.67, 449 ]
Polley 2002 (5) 6/57 8/53 — 63% 070026, 1.88]
Subtotal (95% CI) 1281 1251 -> 100.0 % 1.07 [ 0.84, 1.38 ]

Total events: |19 (Diet and exercise), 108 (Control)
Heterogeneity: Tau? = 0.0; Chi> = .71, df = 2 (P = 0.42); I> =0.0%
Test for overall effect: Z = 0.56 (P = 0.57)

0l 02 05 | 2 5 10
Favours diet and exercise Favours control
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(1 Hypertension
(2) Maternal hypertension
(3) Hypertension
(4) Essential hypertension

(5) Maternal hypertension

Analysis 1.4. Comparison | Combined diet and exercise interventions versus standard care, Outcome 4
Caesarean section.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 4 Caesarean section

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI

Asbee 2009 8/57 12/43 T 1.5 % 050[023, 1.12]
Bruno 2016 17/69 25/62 DE— 29 % 061 [037,1.02]
Dodd 2014 370/1075 389/1067 - 42.5 % 094 [0.84, 1.06 ]
Herring 2016 1327 10/29 I.1% 140 [0.74,2.64]
Hui 2012 2/102 3/88 04 % 0.58[0.10,336]
Hui 2014 0/57 2/56 03 % 020 [0.01, 4.00]
Koivusalo 2016 31/144 30/125 - 1 35% 090058, 1.39]
Petrella 2013 11733 9128 I.1% 1.04 050, 2.14]
Phelan 2011 57/171 67/178 T 72 % 0.89[067, 1.18]
Polley 2002 4/57 10/53 1 I.1'% 037 [0.12, 1.11]
Poston 2015 2711765 2741757 —&— 30.0 % 098086, 1.12]
Rauh 2013 10/34 77 1.0 % 0.71 033, 1.54]
Sagedal 2017 38/296 36/395 N 34 % 1411092, 2.17]
Vinter 201 | 40/150 39/154 - 1 42 % 1.05[0.72, 1.54]

Total (95% CI) 3037 3052 - 100.0 % 0.95 [ 0.88, 1.02 ]

Total events: 872 (Diet and exercise), 913 (Control)

Heterogeneity: Chi2 = 1543, df = I3 (P = 0.28); I> =16%

Test for overall effect: Z = 1.43 (P = 0.15)

Test for subgroup differences: Not applicable
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Analysis 1.5. Comparison | Combined diet and exercise interventions versus standard care, Outcome 5

Perinatal mortality.
Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 5 Perinatal mortality

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% Cl

Dodd 2014 (1) 6/1105 6/1097 333% 0.99[0.32,307]
Poston 2015 91783 12/772 66.7 % 074031, 1.74]
Total (95% CI) 1888 1869 - 100.0 % 0.82 [ 0.42, 1.63 ]

Total events: |5 (Diet and exercise), 18 (Control)
Heterogeneity: Chi2 = 0.17, df = | (P = 0.68); I> =0.0%
Test for overall effect: Z = 0.56 (P = 0.58)

Test for subgroup differences: Not applicable

0001001 O | 10 100 1000
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(1) Excludes lethal anomalies
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Analysis 1.6. Comparison | Combined diet and exercise interventions versus standard care, Outcome 6
Large-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 6 Large-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
Bruno 2016 1769 7162 20% 0.137002 1.01]
Dodd 2014 203/1075 224/1067 —- 622 % 090076, 1.07 ]
Herring 2016 1127 0129 0.1 % 321 [0.14,75.68 ]
Hui 2012 12/102 15/88 45 % 0691034, 1.39]
Hui 2014 6/57 4/56 1.1 % 147 [ 044, 4.94 ]
Luoto 2011 6/51 8/42 D 24% 0621023, 1.64]
Poston 2013 7186 7184 20% 098036, 2.66 ]
Poston 2015 717761 61/751 . 17.0% 1157083, 1.59]
Rauh 2013 2/34 217 07 % 0.50[008,3.25]
Sagedal 2017 71296 117295 D 30% 0631025 1.61]
Vinter 201 | 23/150 18/154 49 % 1.31'[0.74,233]
Total (95% CI) 2708 2645 - 100.0 % 0.93 [ 0.81, 1.07 ]
Total events: 339 (Diet and exercise), 357 (Control)
Heterogeneity: Chi2 = 10.24, df = 10 (P = 0.42); I> =2%
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Not applicable
0.5 0.7 | 1.5 2
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Analysis 1.7. Comparison | Combined diet and exercise interventions versus standard care, Outcome 7

Operative vaginal birth.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 7 Operative vaginal birth

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Poston 2015 94/765 84/757 - 634 % LI [084, 146]
Rauh 2013 (1) 4/34 217 -1 20% 1.00 [ 0.20, 4.93 ]
Sagedal 2017 471296 46/295 - 34.6 % 102070, 1.48 ]

Total (95% CI) 1095 1069 q 100.0 % 1.07 [ 0.86, 1.34 ]

Total events: 145 (Diet and exercise), 132 (Control)

Heterogeneity: Chi2 = 0.13, df = 2 (P = 0.94); 1> =0.0%

Test for overall effect: Z = 0.64 (P = 0.52)

Test for subgroup differences: Not applicable
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Analysis 1.8. Comparison | Combined diet and exercise interventions versus standard care, Outcome 8

Induction of labour.
Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 8 Induction of labour

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl
Bruno 2016 24/69 34/62 - 1.1 % 0.63[043,094]
Dodd 2014 390/1075 378/1067 L 449 % 102091, 1.15]
Petrella 2013 6/33 5/28 1.8 % 102 [0.35,298]
Poston 2015 251/765 2751757 —a 39.5% 0901079, 1.04]
Rauh 2013 9/34 6/17 28 % 0750032, 1.76]
Total (95% CI) 1976 1931 - 100.0 % 0.92 [ 0.79, 1.06 ]
Total events: 680 (Diet and exercise), 698 (Control)
Heterogeneity: Tau? = 0.01; Chi? = 6.54, df = 4 (P = 0.16); 1> =39%
Test for overall effect: Z = 1.19 (P = 0.24)
Test for subgroup differences: Not applicable
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Analysis 1.9. Comparison | Combined diet and exercise interventions versus standard care, Outcome 9

Perineal trauma.
Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 9 Perineal trauma

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% Cl

Dodd 2014 (1) 28/1075 20/1067 i 69.0 % 1.39[079,245]
Sagedal 2017 (2) 9296 91295 31.0% 1.00 [ 040, 248 ]
Total (95% CI) 1371 1362 hel 100.0 % 1.27 [ 0.78, 2.05 ]

Total events: 37 (Diet and exercise), 29 (Control)
Heterogeneity: Chi2 = 0.37, df = | (P = 0.54); I> =0.0%
Test for overall effect: Z = 097 (P = 0.33)

Test for subgroup differences: Not applicable

00l 0.1 10 100
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(I Third or fourth degree

(2) Grade 3 or 4

Analysis 1.10. Comparison | Combined diet and exercise interventions versus standard care, Outcome 10

Placental abruption.
Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 10 Placental abruption

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% CI

Poston 2015 11783 0772 —— 100.0 % 296 0.12, 7250 ]
Total (95% CI) 783 772 ——— 100.0 % 2.96 [0.12,72.50 ]

Total events: | (Diet and exercise), 0 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.66 (P = 0.51)
Test for subgroup differences: Not applicable
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Analysis 1.11. Comparison | Combined diet and exercise interventions versus standard care, Outcome ||

Postpartum haemorrhage.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: || Postpartum haemorrhage

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio

n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Dodd 2014 (1) 168/1075 17711067 L 545 % 0941078, 1.14]
Poston 2015 (2) 109/755 91/747 = 280 % .19 [091, 1.54]
Sagedal 2017 (3) 60/296 57/295 — 175 % 1.05[0.76, 145 ]

Total (95% CI) 2126 2109 - 100.0 % 1.03[0.89,1.18 ]

Total events: 337 (Diet and exercise), 325 (Control)

Heterogeneity: Chi? = 1.95, df = 2 (P = 0.38); 1> =0.0%

Test for overall effect: Z = 0.40 (P = 0.69)

Test for subgroup differences: Not applicable
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Analysis 1.12. Comparison | Combined diet and exercise interventions versus standard care, Outcome 12
Postpartum infection.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: |2 Postpartum infection

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

| Endometritis L

Dodd 2014 12/1075 10/1067 100.0 % 1.190052,274]
Subtotal (95% CI) 1075 1067 - 100.0 % 1.19 [ 0.52,2.74 ]
Total events: 12 (Diet and exercise), 10 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 041 (P = 0.68)
2 Wound infection

Dodd 2014 32/1075 30/1067 [ | 100.0 % .06 [0.65, 1.73]
Subtotal (95% CI) 1075 1067 * 100.0 % 1.06 [ 0.65, 1.73 |
Total events: 32 (Diet and exercise), 30 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 023 (P = 0.82)
3 Postpartum antibiotics

Dodd 2014 99/1075 98/1067 = 100.0 % 1.00[077, 1.31]
Subtotal (95% CI) 1075 1067 * 100.0 % 1.00 [ 0.77, 1.31 ]
Total events: 99 (Diet and exercise), 98 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.02 (P = 0.98)
4 Postpartum sepsis

Poston 2015 0/783 11772 —— 100.0 % 0.33[001,806]
Subtotal (95% CI) 783 772 T ——— 100.0 % 0.33 [ 0.01, 8.06 ]
Total events: 0 (Diet and exercise), | (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.68 (P = 0.50)
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Analysis 1.13. Comparison | Combined diet and exercise interventions versus standard care, Outcome 13
Gestational weight gain (kg).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: |3 Gestational weight gain (kg)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV,Random,95% ClI
Asbee 2009 57 1302 (5.67) 43 1656 (7.03) 3.1 % -354[-6.11,-097 ]
Bruno 2016 69 10.1 (7.4) 62 94 (6.8) -1 33% 070 [-173,3.13]
Dodd 2014 897 9.39 (5.74) 871 9.44 (5.77) - 142 % -0.05[-0.59, 049 ]
Hawkins 2014 (1) 32 17.73 (4.06) 34 17.87 (239) e 6.0 % -0.14[-1.76,1.48 ]
Herring 2016 27 8.7 (6.6) 29 12364 ~— 1.9 % -3.60[-7.01,-0.19 ]
Hui 2012 102 4.1 (6) 88 152 (59) - 57 % -1.10[-2.80, 0.60 ]
Hui 2014 (2) 30 129 (3.72) 27 1623 (438) 4.1 % -333[-545,-1.21]
Hui 2014 (3) 27 1521 (7.5) 29 1439 (7.05) R 1.5% 0.82[-3.00, 4.64 ]
Korpi-Hyovalti 201 | 27 114 (6) 27 139651y~ 24 % -250 [ -5.47,047 ]
Luoto 201 | 51 138 (5.8) 42 142 (5.1) - 1 39% -040 [-2.62, 1.82]
Petrella 2013 33 8.8 (6.5) 28 104(5) ~ 1 25% -1.60 [ -4.49, 1.29 ]
Phelan 2011 (4) 89 153 (4.4) 91 162 (4.6) T 7.7 % -090 [-221,041]
Phelan 2011 (5) 80 147 (6.9) 83 I5.1 (7.5) - 1 39% -040 [-261,1.81]
Polley 2002 (6) 27 136 (7.2) 22 10.1 (6.2) T 1.6 % 350[-025,725]
Polley 2002 (7) 30 154 (7.1) 31 164 (48 T 23 % -1.00 [ -4.05, 2.05 ]
Poston 2015 526 7.19 (4.6) 567 7.76 (4.6) ™7 14.1 % -0.57 [-1.12,-0.02 ]
Rauh 2013 33 141 (4.1) 16 15658 ~— 1 2.1 % -1.50 [-4.67, 1.67 ]
Sagedal 2017 267 144 (6.2) 266 158 (5.7) - 10.0 % -140 [-241,-0.39 ]
Vinter 201 | 144 74 (4.6) 148 8.6 (44) - 9.8 % -120[-223,-0.17]
Total (95% CI) 2548 2504 - 100.0 % -0.89 [ -1.39,-0.40 ]
Heterogeneity: Tau? = 0.37; Chi? = 31.54, df = 18 (P = 0.02); I> =43%
Test for overall effect: Z = 3.53 (P = 0.00041)
Test for subgroup differences: Not applicable
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(I reported as SD but likely to be SE; therefore recalculated as SD

(2) Normal weight women
(3) Overweight or obese women
(4) Normal weight women
(5) Overweight or obese women
(6) Overweight or obese women

(7) Normal weight women

Analysis 1.14. Comparison | Combined diet and exercise interventions versus standard care, Outcome 14
Gestational weight gain (various times reported) (kg).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

14 Gestational weight gain (various times reported) (kg)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| First trimester L
Wang 2015 134 1.38 (2.34) 138 141 (2.58) 100.0 % -003 [-0.62,0.56]
Subtotal (95% CI) 134 138 - 100.0 % -0.03 [ -0.62, 0.56 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.10 (P = 0.92)
2 Second trimester
Koivusalo 2016 144 25 (243) 125 3.1 (226) L 502 % -0.60 [ -1.16,-0.04 ]
Wang 2015 134 551 (218) 138 5.66 (2.55) - 498 % 0.15[-0.71,041 ]
Subtotal (95% CI) 278 263 - 100.0 % -0.38 [-0.77, 0.02 ]
Heterogeneity: Chi2 = 123, df = | (P =027); > =19%
Test for overall effect: Z = 1.85 (P = 0.064)
3 Third trimester
Koivusalo 2016 144 7.6 (5.46) 125 7.7 (3.39) | 100.0 % -0.10 [-1.17,097 ]
Subtotal (95% CI) 144 125 ——— 100.0 % -0.10[-1.17,0.97 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.18 (P = 0.85)
4 -2 0 2 4
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Favours control
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(... Continued)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed 95% Cl
4 At 20-24 weeks gestation
Jing 2015 115 9.24 (3.99) 106 9.69 (3.85) 100.0 % -045[-1.48,058]
Subtotal (95% CI) 115 106 — 100.0 % -0.45 [ -1.48, 0.58 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.85 (P = 0.39)
5 At 26-28 weeks gestation
Harrison 2013 106 6(28) 97 69 (33) L 100.0 % -090[-1.75,-005 ]
Subtotal (95% CI) 106 97 —— 100.0 % -0.90 [ -1.75, -0.05 ]
Heterogeneity: not applicable
Test for overall effect: Z = 2.09 (P = 0.037)
4 2 0 2 4

Favours diet and exercise

Favours control

Analysis 1.15. Comparison | Combined diet and exercise interventions versus standard care, Outcome |5
Gestational weight gain (kg/week).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

|5 Gestational weight gain (kg/week)

| Combined diet and exercise interventions versus standard care

Mean Mean

Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom,95% ClI

Dodd 2014 897 0.45 (0.28) 871 0.45 (0.28) . 324 % 0.0[-0.03,003]
Harrison 2013 106 043 (0.22) 97 051 (0.22) = 16.0 % -0.08 [-0.14,-0.02 ]
Jing 2015 (1) 115 0.65 (0.2) 106 0.71 (0.22) - 17.7 % -0.06 [ -0.12,0.00 ]
Sagedal 2017 291 0.36 (0.15) 289 0.39 (0.14) B 339 % -0.03 [-0.05,-001 ]
Total (95% CI) 1409 1363 * 100.0 % -0.03 [ -0.06, 0.00 ]

Heterogeneity: Tau? = 0.00; Chi? = 838, df = 3 (P = 0.04); I> =64%
Test for overall effect: Z = 2.14 (P = 0.032)

Test for subgroup differences: Not applicable

Favours diet and exercise

-0.5

-0.25 0 0.25

0.5

Favours control
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(1) From baseline to 20-24 weeks

Analysis 1.16. Comparison | Combined diet and exercise interventions versus standard care, Outcome 16
Gestational weight gain (above IOM recommendations).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 16 Gestational weight gain (above IOM recommendations)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl Cl
Dodd 2014 380/897 368/871 = 182 % 1.00[ 090, I.12]
Herring 2016 10/27 19129 DR 26 % 0.57[0.32,099]
Hui 2012 36/102 48/88 D 64 % 0.65[047,090]
Hui 2014 21/57 30/56 ‘ B 43% 0.69 [ 045, 1.04]
Jing 2015 (1) 102/115 971106 - 19.8 % 097089, 1.06]
Petrella 2013 11/33 17/28 D — 25% 0.55[031,097]
Phelan 2011 95/179 104/184 T 124 % 094078, 1.13]
Polley 2002 26/57 25/53 4.6 % 097 [0.65, 145]
Poston 2015 174/526 212/566 T 142 % 0.88[0.75, 1.04]
Rauh 2013 13/33 10/16 1 25% 0.63[036, I.11]
Sagedal 2017 1117267 133/266 ] 125 % 0.83[0.69, 1.00]
Total (95% CI) 2293 2263 - 100.0 % 0.87 [ 0.79, 0.96 ]
Total events: 979 (Diet and exercise), 1063 (Control)
Heterogeneity: Tau? = 0.01; Chi? = 20.09, df = 10 (P = 0.03); I> =50%
Test for overall effect: Z = 2.89 (P = 0.0038)
Test for subgroup differences: Not applicable

0.5 0.7 | 1.5 2
Favours diet and exercise Favours control
(1) At 20-24 weeks
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Analysis 1.17. Comparison | Combined diet and exercise interventions versus standard care, Outcome 17
Gestational weight gain (within IOM recommendations).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: |7 Gestational weight gain (within IOM recommendations)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Asbee 2009 35/57 21/43 ] 36% 126087, 1.82]
Bruno 2016 49169 49/62 T 78 % 090[0.74, 1.10]
Dodd 2014 293/897 286/871 = 44.1 % 099087, 1.14]
Herring 2016 7127 5/29 0.7 % .50 [054,4.17]
Petrella 2013 22/33 1128 - 1.8 % .70 1.01,285]
Phelan 2011 60/179 55/184 N B 82% 1.12[083, 1.52]
Polley 2002 17157 16/53 25% 099 [ 056, 1.75]
Poston 2015 184/526 209/566 —— 306 % 095[081, I.11]
Rauh 2013 (1) 13/33 3/16 — 0.6 % 2.10[0.70, 6.34 ]

Total (95% CI) 1878 1852 - 100.0 % 1.02[0.93,1.11 ]

Total events: 680 (Diet and exercise), 655 (Control)

Heterogeneity: Chi2 = 9.99, df = 8 (P = 0.27); I> =20%

Test for overall effect: Z = 0.36 (P = 0.72)

Test for subgroup differences: Not applicable

05 07 | 1.5 2

Favours diet and exercise Favours control

(I Calculated based on available data for above and below IOM recommendations
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Analysis 1.18. Comparison | Combined diet and exercise interventions versus standard care, Outcome 18
Gestational weight gain (below IOM recommendations).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care
Outcome: 18 Gestational weight gain (below IOM recommendations)
Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
Dodd 2014 224/897 217/871 - 54.3 % 1.00 [ 0.85, 1.18]
Herring 2016 10727 5/29 N 12 % 2.15[084,548]
Petrella 2013 (1) 0/33 0/28 Not estimable
Phelan 201 | 24/179 24/184 " 58% 103061, 1.74]
Polley 2002 14/57 12/53 3.1 % 1.08 [ 0.55,2.13]
Poston 2015 168/526 146/566 —— 34.7 % 124 1.03,1.49]
Rauh 2013 7133 3/16 1.0 % 1.13[0.34,3.81 ]
Total (95% CI) 1752 1747 - 100.0 % 1.10 [ 0.98, 1.24 ]
Total events: 447 (Diet and exercise), 407 (Control)
Heterogeneity: Chi? = 4.83, df = 5 (P = 0.44); 1> =0.0%
Test for overall effect: Z = 1.66 (P = 0.097)
Test for subgroup differences: Not applicable
0.5 0.7 | 1.5 2

Favours diet and exercise

(I Calculated based on available data for above and within IOM recommendations

Favours control

Analysis 1.19. Comparison | Combined diet and exercise interventions versus standard care, Outcome 19
Behaviour changes associated with the intervention.

Behaviour changes associated with the intervention

Study Diet Exercise Benefit in favour of inter- Benefit in favour of con-
vention trol
Bruno 2016 Higher propor- No clear difference be- Some (diet) Some (exercise)

tion of women in interven-
tion group, compared with
the control group, with
Food Frequency Question-
naire score > 2 at 36th
week (P = 0.028). No clear
difference between groups
in > 2 servings of vegeta-
bles/day (P = 0.400) or <
3 times/week of food rich

tween groups in number
of steps/day or duration of
physical activity in minutes
at the 20th week. Women
in the intervention group,
compared with the control
group, were less active at
the 36th week (fewer steps/
day (P = 0.016) and had a
shorter duration of physi-
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Behaviour changes associated with the intervention  (Continued)

in saturated fat; higher pro-
portion of women in inter-
vention group, compared
with the control group,
having < 30 g sugar/day (P
- 0.026)

cal activity (P = 0.039))

Dodd 2014

Macronu-

trient consumption and
food groups

No clear differences be-
tween groups (from trial
entry, to 28 weeks, 36
weeks, 4 months) for to-
tal energy (kJ) (P = 0.09)
, bread and cereals (serv-
ings/day) (P = 0.27), dairy
(servings/day) (P > 0.09 af-
ter trial entry), meat and
legumes (servings/day) (P
= 0.14), non-core group
foods (servings/day) (P >
0.10), alcohol (g) (P = 0.
20), carbohydrates (g) (P
= 0.06), percentage energy
from carbohydrates (P = 0.
39), protein (g) (P = 0.14)
, percentage energy from
protein (P > 0.11 after
trial entry), total fat (g)
(P = 0.48), percentage en-
ergy from total fat (P =
0.06), saturated fat (g) (P
= 0.71), monounsaturated
fat (g) (P = 0.62), polyun-
saturated fat (g) (P = 0.
23). Women in the inter-
vention group, compared
with women in the con-
trol group, increased their
consumption of fruit (serv-
ings/day) (P = 0.002), veg-
etables (servings/day) af-
ter trial entry (P < 0.003)
, dietary fibre (P = 0.
002) and percentage en-
ergy from saturated fats (P
= 0.04) overall

Micronutrient consump-

Physical activity

Women in the interven-
tion group, compared with
the control group (from
trial entry, to 28 weeks, 36
weeks, 4 months) had an
increase in total activity (P
=0.01); and specifically an
increase in household ac-
tivity (P = 0.01). No clear
differences between groups
for commuting activity (P
= 0.55), leisure activity (P
= 0.06) or work activity (P
=0.52)

Changes in lifestyle and
knowledge of healthy ex-
ercise during pregnancy
“women  receiving lifestyle
advice were more likely
to indicate that the ap-
proach to participate in the
trial prompted changes ro.
. their lifestyle [.p < 0.
0001]. Women who received
the intervention indicated
greater knowledge about...
exercise during pregnancy |[.
.. p < 0.0001] compared
with women who received

Standard Care.

Some (diet and exercise)

No

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

tion

No clear differences be-
tween groups (from trial
entry, to 28 weeks, 36
weeks, 4 months) for caf-
feine (mg) (P = 0.57),
sodium (mg) (P = 0.10)
, iron (mg) (P = 0.08),
zinc (mg) (P = 0.11), mag-
nesium (mg) (P = 0.006),
phosphorus (mg) (P = 0.
16), iodine (ug) (P =0.38)
, retinol (ug) (P = 0.33),
vitamin B1 (mg) (P = 0.
07), niacin (mg) (P =0.09)
or vitamin E (mg) (P = 0.
17). Women in the inter-
vention group had greater
intake of calcium (mg)
(28 week P value = 0.04)
, potassium (mg) (28 week
P value = 0.004; 36 week P
value = 0.01), vitamin B2
(mg) (28 week P value =
0.05) (not maintained at 4
months postpartum); and
increased consumption of
vitamin A active equivalent
(ng) (P =0.003), vitamin
C (mg) (P = 0.02), folate
(ng) (P = 0.03) and folate
food (ug) (P = 0.02) over-
all

Healthy Fating Index
(HEI)

Women in the interven-
tion group, compared with
the control group, had im-
provements in diet quality
(HEI) at 28 and 36 weeks
(both P <0.0001); not sus-
tained at 4 months post-
partum (P = 0.41). Specif-
ically, women in the inter-
vention group, compared
with the control group, in-
creased consumption of to-
tal fruit (28 week P value =

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

0.0001; 36 week P value <
0.0001; 4 month P value =
0.07), whole fruit (28 week
P value = 0.0003; 36 week
P value < 0.0001; 4 month
P value = 0.30), milk (28
week P value = 0.04; 36
week P value = 0.45; 4
month P value = 0.28) and
dark-green and orange veg-
etables and legumes (over-
all P value = 0.0006). No
clear differences between
groups in consumption of
total vegetables (P = 012)
, total grains (P = 0.55),
whole grains (P = 0.14),
meat and beans (P = 0.67)
, oils (P = 0.15), saturated
fat (P = 0.07), sodium (P
= 0.34), or calories from
solid fat, alcohol and added
sugar (P = 0.56)
Glycaemic index and gly-
caemic load

No clear difference be-
tween groups (from trial
entry to 28 weeks, 36
weeks, 4 months) in gly-
caemic load (P = 0.15) or
glycaemic index (P = 0.10)
Changes

in diet and knowledge of
healthy food choices
“women  receiving lifestyle
advice were more likely
to indicate that the ap-
proach to participate in the
trial prompted changes to.
. their diet [.. p < 0.
0001]... Women who re-
ceived the intervention in-
dicated greater knowledge
about healthy food choices [.
.. p < 0.0001]... compared
with women who received

Standard Care.

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

Harrison 2013

Not reported

The intervention group
had higher steps/day at 28
weeks gestation compared
with the control group (P
< 0.05); no clear differ-
ence between groups in
MET minutes-1/day esti-
mated by the The Inter-
national Physical Activity
Questionnaire (P value not
reported)

No clear difference be-
tween groups at 6 weeks
postpartum in physical ac-
tivity (steps/day) (P = 0.6)

Some (exercise)

No

Hawkins 2014

No clear differences be-
tween groups in change
from baseline to mid-preg-
nancy and baseline to post-
partum for total caloric in-
take (P = 0.78; P = 0.44),
calories from fat (%) (P =
0.66; P = 0.14), and fibre
() (P =0.20; P = 0.23)

No clear differences be-
tween groups in change
from baseline to mid-preg-
nancy and baseline to post-
partum for moderate-in-
tensity (P = 0.17; P = 0.
78), moderate and vigor-
ous-intensity (P = 0.80; P
= 0.82), or sports/exercise
(P =0.72; P = 0.63) phys-
ical activity; though signif-
icant increase in vigorous-
intensity physical activity
in the intervention com-
pared with control group
(P - 0.04 P = 0.046)
(MET hours/week)

No (diet)

Some (exercise)

No

Hui 2012

At 2 months after en-
rolment, the intervention
group, compared with the
control group, had lower
daily intakes of total calo-
ries (P = 0.002*), carbohy-
drate (g) (P = 0.04), fat (g)
(P =0.0001*), saturated fat
(g) (P =0.00004%), choles-
terol (mg) (P =P =0.001%*)
and fat ratio (%) (P = 0.
001*); and higher carbo-
hydrate ratio (%) (P = 0.
02) and protein ratio (%)
(P = 0.04); no clear differ-

At 2 months after enrol-
ment, the physical activ-
ity index was higher in the
intervention group com-
pared with the control
group (P = 0.00002)

Some (diet)

Yes (exercise)

No
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Behaviour changes associated with the intervention  (Continued)

ences between groups for
intakes of protein (g) (P =
0.11), and fibre (g) (P = 0.
63). At 2 months after en-
rolment, the intervention
group, compared with the
control group, had lower
daily servings of medium-
fat meat (P = 0.01), 1-2%
fat milk (P = 0.02) and
oil and fats (P = 0.02),
and higher daily servings
of skim milk (P = 0.02)
; no clear differences be-
tween groups for starch (P
= 0.66), very lean meat (P
= 0.66), lean meat (P = 0.
17), high-fat meat (P = 0.
50), vegetables (P = 0.43),
fruits (P = 0.39), or whole
fat milk (P = 0.15)

*P values with statistical
significance after Bonfer-
roni

correction.

Hui 2014

Pre-pregnancy BMI < 25

At 2 months after the
onset of the intervention,
women in the intervention
group compared with the
control group had lower
intakes of total calorie (P =
0.01), carbohydrate (g) (P
= 0.03), total fat (g) (P =
0.008), saturated fat (g) (P
= 0.008), and cholesterol
(mg) (P = 0.02); no clear
difference between groups
for intake of protein (g) (P
=0.36)

Pre-pregnancy BMI > 25
At 2 months after the
onset of the intervention,
women in the intervention
group compared with the
control group had lower
intakes of total calorie (P =

0.05), total fat (g) (P = 0.

Pre-pregnancy BMI < 25
At 2 months after the
onset of the intervention,
women in the interven-
tion group compared with
the control group had
higher physical activity in-
dex (units) (P < 0.01)
Pre-pregnancy BMI > 25
At 2 months after the
onset of the intervention,
no clear difference between
groups for physical activity
index (units) (P value not

reported)

Some (diet and exercise)

No

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

02), saturated fat (g) (P =
0.01), and cholesterol (mg)
(P = 0.03); no clear differ-
ences between groups for
intakes of carbohydrate (g)
(P = 0.44) or protein (g) (P
=0.17)

Jing 2015

No clear differences be-
tween groups at 20-24
weeks gestation for intake
of carbohydrate (g) (P = 0.
058), fat (g) (P = 0.216),
meat (g) (P = 0.235), veg-
etables (g) (P=0.637), eggs
(g (P = 0.962), milk (g)
(P = 0.060), beans (g) (P
= 0.982). Higher intake of
energy (kcal) (P = 0.024)
, protein (g) (P = 0.003),
grain (g) (P = 0.013), fruit
(g) (P =0.048), seafood (P
=0.031), and nuts (P = 0.
036) for women in inter-
vention group compared
with control group

No clear dif-
ference between groups at
20-24 weeks for time spent
(hours/day) doing moder-
ate activity (P = 0.824)
[and no clear difference
between groups for time
spent (hours/day) on in-
tensities A, B, C, E, E
G, H]. Less time spent
resting (P = 0.033) and
more time doing mild ac-
tivity (P = 0.016) among
women in the intervention
group compared with con-
trol group [and more time
spent (hours/day) on in-
tensity D]

Some (diet and exercise)

No

Koivusalo 2016

The dietary index score
improved more among
women in the interven-
tion group, compared with
the control group (P =
0.16 unadjusted, P = 0.
037 adjusted). No clear
differences between groups
in changes in food in-
take from the first to
second trimester for low-
fat milk (times/day) (P
= 0.726), whole-grain ce-
real (times/day) (P = 0.
182), fruits and berries
(times/day) (P = 0.865)
, vegetables and legumes
(times/day) (P = 0.419)
, animal protein (times/
day) (P = 0.658), snacks
(times/week) (P = 0.112),
sugar sweetened beverages

Women in the interven-
tion group increased their
median weekly leisure time
physical activity while the
physical activ-
ities of women in the con-
trol group remained un-
changed (P = 0.17 unad-
justed, P = 0.029 adjusted)
No clear difference be-
tween groups in propor-
tion of women meeting the
physical activity goal (150
minutes/week in the sec-
ond trimester)

Some (diet and exercise)

No
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Behaviour changes associated with the intervention  (Continued)

(times/week) (P = 0.750),
fast food (times/week) (P
=0.731), spread fat (score)
(P = 0.103), cooking fat
(score) (P =0.937). Intakes
of low-fat cheese (P = 0.
040) and fish (P = 0.011)
increased in the interven-
tion group compared with
the control group

Luoto 2011

Dietary changes

Compared with the con-
trol group, from baseline to
26-28 weeks, the interven-
tion group reduced their
intake of saccharose (E%)
(P = 0.04), and saturated
fatty acids (E%) (P = 0.
005); no clear differences
between groups seen for in-
takes of total energy (M]/
day) (P = 0.97), total en-
ergy (kcal/day) (P = 0.97)
, protein (E%) (P = 0.094)
, carbohydrates (E%) (P =
0.76), dietary fibre (g/day)
(P = 0.44), total fat (E%)
(P =0.15), trans fatty acids
(E%) (P = 0.65), mono
saturated fatty acids (E%)
(P = 0.99), or polyunsat-
urated fatty acids (E%) (P
= 0.21). Compared with
the control group, from
baseline to 36-37 weeks,
the intervention group re-
duced their intake of sac-
charose (E%) (P = 0.023)
and saturated fatty acids
(E%) (P = 0.01) and in-
creased their intake of di-
etary fibre (g/day) (P = 0.
019) and polyunsaturated
fatty acids (E%) (P < 0.
001); no clear differences
between groups seen for in-
takes of total energy (M]/
day) (P = 0.90), total en-

Physical activity changes
No clear differences be-
tween baseline to 26-28
weeks or baseline to 36-37
weeks for total MET min-
utes/week (P = 0.36; P =
0.63), MET minutes/week
for at least moderate activ-
ity ° = 0.17; P = 0.82)
, MET minutes/week for
light activity (P = 0.57; P
= 0.17), or > 800 MET
minutes/week (%) (P = 0.
27; P = 0.51). At 26-28
weeks, the decreases in to-
tal leisure-time physical ac-
tivity (LTPA) (days/week)
and moderate-to-vigorous
LTPA (days/week) were
smaller in the intervention
group compared with the
control group (P = 0.040;
P = 0.016); though no
clear differences between
group/days in total LTPA
(minutes/week) (P = 0.
58), moderate-to-vigorous
LTPA (minutes/week) (P =
0.11), light LTPA (days/
week) (P = 0.80), light
LTPA (minutes/week) (P =
0.65), or meeting physical
activity recommendations
for health (%) (P = 0.060)
were observed

No clear differences be-
tween groups from base-

Some (diet and exercise)

No

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

157



ergy (kcal/day) (P = 0.90)
, protein (E%) (P = 0.29),
carbohydrates (E%) (P = 0.
60), total fat (E%) (P = 0.
86), trans fatty acids (E%)
(P = 0.30), or mono satu-
rated fatty acids (E%) (P =
0.51)

Food habits related to
the objectives of dietary
counselling

From baseline to 26-28
weeks, the intervention
group, compared with the
control group, increased
their proportion of high-fi-
bre bread (% of all bread)
(P = 0.001) and vegetable
fats (% of all dietary fat) (P
=0.001), while the control
group decreased their pro-
portion of low-fat cheeses
(% of all cheese) (P = 0.
001), and increased intake
of snacks high in sugar
and/or fat (g/day) (P = 0.
022); no clear differences
between groups in intake
of vegetables, fruits and
berries (g/day) (P = 0.117)
, fat-free or low-fat milk
(% of all milk) (P = 0.
093), frequency of eating
fish (per week) (P = 0.120)
, or high-fat foods (g/day)
(0.664). From baseline to
36-37 weeks, the inter-
vention group, compared
with the control group, in-
creased their intake of veg-
etables, fruits and berries
(g/day) (P = 0.001), pro-
portion of high-fibre bread
(% of all bread) (P = 0.
003) and vegetable fats (%
of all dietary fat) (P =
0.003), while the control
group decreased their pro-

Behaviour changes associated with the intervention  (Continued)

line to 36-37 weeks in to-
tal LTPA (days/week: P =
0.80; minutes/week: P = 0.
60), moderate-to-vigorous
LTPA (days/week: P = 0.
16; minutes/week: P = 0.
96), or light LTPA (days/
week: P = 0.21; minutes/
week: P = 0.75), or meet-
ing physical activity rec-
ommendations for health
(%: P =0.70)

“From 26-28 weeks gesta-
tion to 36-37 weeks’ gesta-
tion the number of weekly
days  with  light-intensity
LTPA decreased significantly
less in INT than in UC (0.
1 vs. 0.6 days, p = 0.05, not
shown in Table 4). “

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

portion of low-fat cheeses
(% of all cheese) (P = 0.
009); no clear differences
between groups in propor-
tion of fat-free or low-fat
milk (% of all milk) (P =
0.630), frequency of eating
fish (per week) (P = 0.068)
, intake of high-fat foods
(g/day) (0.108), or snacks
high in sugar and/or fat (g/
day) (P = 0.551)
Consumption

of the main food groups
and foods

From baseline to 26-28
weeks gestation, the inter-
vention group, compared
with the control group, in-
creased total intake of milk
(P = 0.025), fish (P =
0.041), vegetable oils (P
= 0.002) and oil based
salad dressings (P = 0.002)
; while the control group,
compared with the inter-
vention group, increased
consumption of porridge
and breakfast cereals (P =
0.003) and candies and
chocolates (P = 0.008) (all
g/day); no clear differences
between groups for intake
of fruits and berries (P = 0.
575), cooked potato or in
dishes (P = 0.686), french
fries, chips and other fatty
potato products (P = 0.
995), total bread (P = 0.
459), rice and pasta (P = 0.
118), total cheese (P = 0.
318), red meat and game
(P = 0.851), poultry (P =
0.252), sausages (P = 0.
896), vegetable spreads (P
=0.071), butter and butter
mixtures (P = 0.128), solid
baking margarines (P = 0.

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

194), sweet pastries and
other sugary food items (P
= 0.055), pizza and ham-
burgers (P = 0.703), tea (P
= 0.464), coffee (P = 0.
976), sugary soft drinks (P
= 0.088) or juice (P = 0.
096) (all g/day)

From baseline to 36-37
weeks gestation, the inter-
vention group, compared
with the control group, in-
creased total intake of fish
(P = 0.044), vegetable oils
(P = 0.002) and oil based
salad dressings (P = 0.010)
; while the control group,
compared with the inter-
vention group, decreased
consumption of vegetables
(P =0.005); no clear differ-
ences between groups for
intake of fruits and berries
(P =0.134), cooked potato
or in dishes (P = 0.157)
, french fries, chips and
other fatty potato products
(P = 0.388), total bread
(P = 0.175), porridge and
breakfast cereals (P = 0.
811), rice and pasta (P =
0.187), total milk (P = 0.
878), total cheese (P = 0.
364), red meat and game
(P = 0.806), poultry (P =
0.482), sausages (P = 0.
444), vegetable spreads (P
=0.215), butter and butter
mixtures (P = 0.417), solid
baking margarines (P = 0.
208), candies and choco-
lates (P = 0.133), sweet pas-
tries and other sugary food
items (P = 0.104), pizza
and hamburgers (P = 0.
755), tea (P = 0.235), cof-
fee (P = 0.481), sugary soft
drinks (P = 0.730) or juice
(P = 0.094) (all g/day)

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Behaviour changes associated with the intervention  (Continued)

Petrella 2013

"Significant changes in eat-
ing  habits  occurred
in the Therapeutic Lifestyle
Changes group, increasing
the number of snackslday,
the consumption of vegeta-
bles andfruits. Moreover, in-
tervention also decreased the
consumption of sugar. No
differences in the number of
daily spoons of vil, red meat
and complex carbohydrates
intake were found.

"The step numbers for each
walking session was constant
during pregnancy (3267 +
1683 at 36th week and
3755 + 1816 at 28th week)

«

Not applicable (only re- Not applicable (only re-

ported for intervention ported for intervention

group)

group)

Phelan 2011

"No significant treatment.
interaction ¢ffects over
time were observed... for
dietary factors.“ Repeated-
measures ANOVA of time
(early pregnancy, late preg-
nancy, 6 months postpar-
tum, 12 months postpar-
tum) x treatment group in-
teractions
for dietary changes in calo-
rie intake, percentage of
calories from fat, percent-
age of calories from car-
bohydrate, percentage of
calories from protein, per-
centage of calories from
sweets, daily calories from
soft drinks, daily saturated
fat (g), daily servings of
vegetables, daily servings of
fruit and fruit juices, daily
servings of bread, cereals,
rice, pasta, daily servings of
milk, yogurt, cheese, daily
frequency of fats and oils,
sweets, sodas, weekly fast
food, daily iron from food
(mg), daily calcium from
food (mg), total daily di-
etary fibre (g), daily vita-
min D from food (IU),
daily folate from food (ug)
: P values all "NS.

A trend was observed for
an effect of the intervention
on physical activity... which
suggested a small interven-
tion-related increase in calo-
ries expended in physical
activity during the post-
partum period. “ Repeated-
measures ANOVA of time
(early pregnancy, late preg-
nancy, 6 months postpar-
tum, 12 months postpar-
tum) x treatment group in-
teraction for kcal (F = 2.5,
P = 0.06, hp2 = 0.02)

No (diet)

Yes (exercise)

No
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Behaviour changes associated with the intervention  (Continued)

Polley 2002

Al groups decreased their
Jat consumption from these
Joods from baseline to 30
weeks, except normal-weight
women in the control con-
dition. There was no ef
fect of treatment on changes
in fat intake from these
Jfoods from recruitment to 30
weeks (P>0.2).

"Changes in exercise level No

from  recruitment to 30
weeks (P>0.8) were not re-
lated to treatment condition.

«

No

Poston 2013

At 28 weeks gestation,
the intervention group had
lower intakes of total en-
ergy (M]/day) (P = 0.016)
, dietary glycaemic load
(g/day) (P = < 0.001),
glycaemic load (%E) (P
= 0.013), total fat (%E)
(P = 0.010) and saturated
fatty acids (%E) (P = 0.
015), and higher protein
(%E) (P = 0.034), and
fibre (non-starch polysac-
charides) (g) (P = 0.040)
compared with the control
group; no clear differences
between groups for dietary
glycaemic index (%) (P =
0.054), carbohydrate (%E)
(P = 0.207), protein (g)
(P = 0.204), monounsatu-
rated fatty acids (%E) (P
= 0.088), polyunsaturated
fatty acids (%E) (P = 0.
075), or polyunsaturated
fatty acid, saturated fatty
acid ratio (P = 0.075)

A principal
component analysis (PCA)
of Food Frequency Ques-
tionnaire (FFQ) data from
the UPBEAT pilot study
database was performed to
derive three diet patterns:
two with high coefficients
Jor high-sugar andfor high-
Jat food groups defined as

At 28 weeks gestation, no
clear differences between
groups for physical activ-
ity, as measured by ac-
celerometer (minutes/day
of sedentary, active, light,
moderate to vigorous ac-
tivity) (P values not re-
ported; mean differences
with 95% confidence in-
tervals indicate no clear
differences), and Recent
Physical Activity Ques-
tionnaire (minutes/day of
sedentary, activity, light ac-
tivity); self-reported mod-
erate to vigorous activity
(minutes/day) was higher
in the intervention group
compared with the con-
trol group (P value not
reported; mean difference
with 95% confidence in-
terval indicates difference)
, and women in the in-
tervention group self-re-
ported walking (minutes/
day) for leisure more than
those in the control group

(P =0.003)

Some (diet and exercise)

No
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Behaviour changes associated with the intervention  (Continued)

Western” and ‘Healthy-un-
healthy choices’ and a ‘tra-
ditional’ African or African-
Caribbean diet pattern....
The ‘Western’ and ‘Healthy-
unhealthy choices patterns
scores were reduced in those
who received the interven-
tion.

Poston 2015

At 27-28 weeks and 6
days, women in the inter-
vention group, compared
with the control group,
had lower mean total en-
ergy (M]J/day) (P <0.0001)
, glycaemic index (0-100)
(P < 0.0001), glycaemic
load per day (P < 0.0001)
, and intake carbohydrate
(% energy) (P = 0.0011),
total fat (% energy) (P =
0.0011), saturated fat (g/
day) (P < 0.0001) and sat-
urated fat (% energy) (P <
0.0001); and higher intake
of protein (% energy) (P <
0.0001), and fibre (g/day)
(P =0.013)

At 6 months postpartum,
women in the intervention
group, compared with the
control group, had lower
glycaemic load per day (P
< 0.001), glycaemic index
(0-100) (P < 0.001), in-
takes of total energy (kcal
per day) (P < 0.001), sat-
urated fat (% energy) (P
< 0.001), and total fat (%
energy) (P < 0.001), and
higher intake of protein (%
energy) (P < 0.001); no
clear differences between
groups for intakes of car-
bohydrates (% energy) (P
= 0.835) and fibre (g/day)
(P = 0.873)

At 27-28 weeks and 6 Some (diet and exercise)

days, women in the inter-
vention group, compared
with the control group,
were more physically ac-
tive: MET (minutes/week)
(P = 0.0015); attributed
to more time spent walk-
ing (minutes/week) (P = 0.
0018), with no clear differ-
ence seen between groups
for moderate or vigorous
activity (minutes/week) (P
> 0.99)

At 6 months postpartum,
no clear differences be-
tween groups for measures
of physical activity: MET
(minutes/week) (P = 0.
607), moderate or vigorous
activity (minutes/week) (P
=0.681), or walking (min-
utes/week) (P = 1.00)

No

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

163



Behaviour changes associated with the intervention  (Continued)

Rauh 2013

The intervention group
had a lower change from
baseline to 36-38th week
gestation energy intake
compared with the control
group (kcal/day) (P = 0.
035)

No clear difference be-
tween groups in change
from baseline to 36-38th
week gestation total activ-
ity (MET-min/week) (P =
0.425)

Yes (diet)

No (exercise)

No

Sagedal 2017

At 36 weeks gestation the
intervention group had a
higher (more favourable)
diet score compared with
the control group (P =
0.013); dietary differences
favouring the intervention
group were identified in 7
domains: ‘drinking water
when thirsty’ (P = 0.002),
‘vegetables with dinner’ (P
= 0.027), ‘fruits and veg-
etables for between-meal
snacks’ (P = 0.023), ‘pack-
age size of unhealthy foods’
(P =0.010), ‘added sugar’
(P =0.005), ‘eating beyond
satiety’ (P = 0.009) and
‘food labels’ (P = 0.011)
; no clear differences be-
tween groups for ‘meal reg-
ularity’ (P = 0.176), ’eat-
ing sweets or snacks with-
out appreciation’ (P = 0.
446), ’added salt’ (P = 0.
680)

At 36 weeks gestation the
intervention group com-
pared with the control
group had higher weekly
energy expenditure (MET-
minutes/week) (P = 0.009)
, and according to the
International Physical Ac-
tivity Questionnaire, fewer
had ’low activity’, and
more had ’moderate activ-
ity’ and high activity’ (P =
0.013)

Some (diet)

Yes (exercise)

No

Vinter 2011

"When asked at 35 weeks
gestation whether participa-
tion in the LiP study had re-
sulted in more healthy eat-
ing habits, 85% of women
in the intervention group
responded. affirmatively. In
addition, 21% of women
in the control group thought
that their dietary habits in
pregnancy were positively in-
Sfluenced by their participa-
tion.

At 35 weeks gestation,

"Among women in the inter-
vention group, 77.5% un-
dertook leisure time sporting
activities in addition to the
aerobic classes. In addition,
65% of women in the con-
trol group engaged in some
type of leisure time sporting
activities during pregnancy
(P =0.016).“

At 35 weeks gestation,
women in the intervention
group had improved eat-
ing habits compared with

Some (diet and exercise)

No
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Behaviour changes associated with the intervention  (Continued)

women in the interven-
tion group had higher self-
reported physical activity
levels compared with those
in the control group (phys-
ical activity > 2 hours/
week (P = 0.001); physi-
cal activity making them
sweaty or short of breath >
2 hours/week (P < 0.001)
); no clear differences be-
tween groups at 6 months
postpartum (physical ac-
tivity > 2 hours/week (P
= 0.620); physical activ-
ity making them sweaty or
short of breath > 2 hours/
week (P = 0.961))

those in the control group
(considered themselves as
in the most healthy eat-
ing habit groups (P =
0.003)); no clear differ-
ences between groups at 6
months postpartum (con-
sidered themselves as in the
most healthy eating habit
groups (P = 0.609))

Analysis 1.20. Comparison | Combined diet and exercise interventions versus standard care, Outcome 20
Relevant biomarker changes associated with the intervention.

Relevant biomarker changes associated with the intervention

Study

Results

Benefit in favour of intervention Benefit in favour of control

Hawkins 2014

No clear differences between
groups in change in biomarkers of
insulin resistance from baseline to
mid-pregnancy: glucose (mmol/L)
(P = 0.63); insulin (pmol/L) (P =
0.39); leptin (pmol/L) (P = 0.73)
; adiponectin (nmol/L) (P = 0.51)
; resistin (nmol/L) (P = 0.19); tu-
mour necrosis factor-alpha (pmol/
L) (P = 0.11); c-reactive protein
(nmol/L) (P = 0.19)

No No

Koivusalo 2016

Women in the intervention group
compared with the control group
had a greater change (reduction) in
fasting plasma glucose from base-
line to the third trimester (P =
0.026 unadjusted; P = 0.011 ad-
justed). No clear difference be-
tween groups in change (increase)
in 2-hour glucose from baseline to
second trimester (P = 0.92 unad-
justed, P = 0.42 adjusted)

Some No
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Relevant biomarker changes associated with the intervention

(Continued)

Korpi-Hyovalti 2011

No

clear difference between groups in
fasting glucose (mmol/L), OGTT
1-hour glucose (mmol/L), OGTT
2-hour glucose (mmol/L), or area
under the curve (mmol/L/2 hour)
(all reported to be P = NS) at weeks
26-28

No

No

Luoto 2011

There were no clear differences be-
tween groups in glucose intoler-
ance measurements at 26-28 weeks
(glucose concentrations in 2-hour
OGTT (mg/L): fasting (P = 0.44)
, 1-hour (P = 0.23), 2-hour (P = 0.
99); insulin (P = 0.10), or HOMA-
IR (P = 0.13)); or in the change
from baseline (8-12 weeks) to 26-
28 week values for insulin (P = 0.

23), or HOMA-IR (P = 0.24)

No

No

Poston 2015

At 27-28 weeks and 6 days gesta-
tion, no clear differences between
groups in fasting blood glucose
(mmol/L) (P =0.49), 1-hour blood
glucose (mmol/L) (P = 0.43), 2-
hour blood glucose (mmol/L) (P =
0.81), plasma fasting insulin (mU/
L) (P = 0.57), HOMA-IR (units)
(P = 0.60), plasma triglycerides
(mmol/L) (P = 0.39), plasma LDL
cholesterol (mmol/L) (P = 0.27),
plasma HDL cholesterol (mmol/L)
(0.93), plasma VLDL (mmol/L) (P
=0.39)

No

No

Vinter 2011

Glucose metabolism and insulin sen-
sitivity

No

clear differences between groups in
fasting plasma glucose (mmol/L) at
28-30 weeks (P = 0.060) or 34-36
weeks (P = 0.431). No clear dif-
ferences between groups in 2-hour
oral glucose tolerance test (mmol/
L) at 28-30 weeks (P = 0.459) or
34-36 weeks (P = 0.723). No clear
differences between groups in fast-

ing insulin (mU/L) at 34-36 weeks

Some

No
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Relevant biomarker changes associated with the intervention

(P = 0.065) or change from base-
line to 34-36 weeks fasting insulin
(P = 0.063); women in the inter-
vention group had lower fasting in-
sulin at 28-30 weeks (P = 0.040)
, and lower change from baseline
to 28-30 weeks fasting insulin (P
= 0.015). No clear differences be-
tween groups in HOMA-IR at 34-
36 weeks (P = 0.062) or change
from baseline to 34-36 weeks fast-
ing insulin (P = 0.079); women in
the intervention group had lower
fasting insulin at 28-30 weeks (P
= 0.032), and lower change from
baseline to 28-30 weeks fasting in-
sulin (P = 0.022).
Lipid metabolism
No clear differences
between groups at 28-30 weeks or
34-36 weeks for fasting cholesterol
(mmol/L) (P = 0.332; P = 0.484),
fasting HDL (mmol/L) (P =0.781;
P =0.871), fasting LDL (mmol/L)
(P = 0.148; P = 0.183), or fasting
triglycerides (mmol/L) (P = 0.385;
P =0.399)

(Continued)

Analysis 1.21.

Comparison | Combined diet and exercise interventions versus standard care, Outcome 21

Sense of well-being and quality of life.

Sense of well-being and quality of life

Study

Results

Benefits in favour of intervention

Benefits in favour of control

Dodd 2014

There were no clear differences
between groups (from trial entry,
to 28 weeks, 36 weeks and 4
months postpartum) in mean depres-
sive scores (Edinburgh Postnatal De-
pression Scale (EPDS) mean scores)
(adjusted P = 0.25), risk of depres-
sion (EPDS score > 12, %) (adjusted
P=0.95), symptoms of anxiety (Spiel-
berger State-Trait Anxiety Inventory
(STAI) mean scores) (adjusted P =
0.51), or risk of high level anxiety
(STAI score > 15, %) (adjusted P
= 0.31). There were no clear differ-

Some (reassurance about own health No

and health of baby)
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Sense of well-being and quality of life  (Continued)

ences between groups for any of the

domains assessing health related qual-

ity of life (from trial entry, to 28

weeks, 36 weeks and 4 months post-

partum) (mean scores: physical func-

tioning adjusted P = 0.53; physical

role adjusted P = 0.59; bodily pain

adjusted P = 0.27; general health ad-

justed P = 1.00; vitality adjusted P =

0.48; social functioning adjusted P =

0.52; emotional role adjusted P > 0.

11; mental health adjusted P = 0.07;

physical component adjusted P = 0.

47; mental component adjusted P =

0.36). For emotional role and mental

health domains there were significant

interactions between treatment group

and time point (P = 0.03; P = 0.007);

although there were no significant dif-

ferences between treatment groups at
any individual time point, the pattern
of change over pregnancy differed ac-

cording to treatment group

"All women reported a high degree of
satisfaction with their pregnancy... p =

0.8722... and with birth... p = 0.9235.

.. Most women agreed or strongly agreed
that they felt in control during their
pregnancy... p = 0.9945... and birth...

p = 0.4510... and they liked their care
providers... p = 0.1530... Therewere no
differences with regard to the proportion
of women who felt healthy during preg-
nancy... p = 0.3517... women who re-
ceived the intervention were more likely
to feel reassured about their own health.

.. p = 0.0112... and that of their baby.

.. p = 0.0143... In the postpartum pe-
riod, most women felt healthy... p = 0.

5942... and were not concerned about
their future health... p = 0.9444... or
the future health of their baby or child.

. p=09467¢

Luoto 2011  No clear difference between groups No
from 8-13 weeks to 36-37 weeks in
change in health related quality of life
(15D questionnaire) (P = 0.24), or
perceived health (VAS scale of 0-10
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Sense of well-being and quality of life  (Continued)

cm) (P = 0.061)

Phelan 2011

"The intervention group... had a signif-
icantly greater increase in scores on the
Edinburgh Depression Scale during the
postpartum period than did the stan-
dard-care group (F = 23.2, P = 0.0001,
hp2 = 0.094); however, multiple logistic
regression analyses indicated no signifi-
cant effects of the intervention compared
with standard care on the prevalence
of depression (defined as a score >13)
at 30 wk of gestation (6.4% compared
with 7.2%, respectively), 6 mo (3.4%
compared with 3.6%, respectively), or
12mo (5.2% compared with 6.3%, re-
spectively) postpartum. Both groups re-
ported very low depression scores over-
all... No significant treatment... inter-
action effects over time were observed for
dietary disinbibition, stress or sleep.
Repeated-measures ANOVA of time
(early pregnancy, late pregnancy, 6
months postpartum, 12 months post-
partum) x treatment group interac-
tions for disinhibition, stress, and
sleep score: P values all reported to be
’NS.

No

Some (Edinburgh Depression Scale
scores)

Poston 2013

At 28 weeks gestation, there was no
clear difference between groups in the
numbers of women reporting prob-
lems in each of the EuroQol qual-
ity of life (EQ-5D) questionnaire do-
mains: mobility, self-care, usual ac-
tivities, pain and discomfort, anxiety
and depression; or in the time trade-
off health state rating and visual ana-
logue scale of health related quality of
life (0 to 100) (P values not reported,
however treatment effects indicate no
clear differences). At 28 weeks gesta-
tion there were also no clear differ-
ences between groups in Edinburgh
Postnatal Depression Score total, total
score > 9, and total score > 12 (P val-
ues not reported, however treatment
effects indicate no clear differences)

No

No

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

169



Analysis 1.22. Comparison | Combined diet and exercise interventions versus standard care, Outcome 22

Breastfeeding (exclusive).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 22 Breastfeeding (exclusive)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

| 3 days postpartum L

Poston 2015 213/341 216/354 100.0 % 1.02[091, 1.15]
Subtotal (95% CI) 341 354 ' 100.0 % 1.02 [0.91, 1.15 ]
Total events: 213 (Diet and exercise), 216 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.39 (P = 0.69)
2 6 weeks postpartum

Harrison 2013 66/104 67/98 = 100.0 % 093[0.76, 1.13]
Subtotal (95% CI) 104 98 * 100.0 % 0.93 [ 0.76, 1.13 ]
Total events: 66 (Diet and exercise), 67 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.74 (P = 0.46)
3 6 months postpartum

Poston 2015 9/336 10/347 " 24.1 % 093[0.38,226]

Vinter 201 | 29/123 30/115 759 % 090[058, 141]
Subtotal (95% CI) 459 462 100.0 % 0.91 [ 0.61, 1.36 ]
Total events: 38 (Diet and exercise), 40 (Control)
Heterogeneity: Chi? = 0.00, df = | (P = 0.96); 1> =0.0%
Test for overall effect: Z = 0.46 (P = 0.64)

005 02 | 5 20

Favours diet and exercise Favours control
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Analysis 1.23. Comparison | Combined diet and exercise interventions versus standard care, Outcome 23

Breastfeeding (partial).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 23 Breastfeeding (partial)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl

| 3 days postpartum

Poston 2015 65/341 132/354 = 100.0 % 0.51 [ 040, 0.66 ]
Subtotal (95% CI) 341 354 * 100.0 % 0.51 [ 0.40, 0.66 ]
Total events: 65 (Diet and exercise), 132 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 5.12 (P < 0.00001)
2 6 weeks postpartum

Harrison 2013 23/104 I5/98 ] 100.0 % 44 [ 080, 2.60 ]
Subtotal (95% CI) 104 98 gl 100.0 % 1.44 [ 0.80, 2.60 ]
Total events: 23 (Diet and exercise), 15 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 122 (P = 0.22)
3 6 months postpartum

Poston 2015 112/336 123/347 785 % 094076, 1.16]

Vinter 2011 (1) 39/123 32/115 215 % [.141077,1.69]
Subtotal (95% CI) 459 462 100.0 % 0.98 [ 0.82,1.18 ]
Total events: 151 (Diet and exercise), 155 (Control)
Heterogeneity: Chi2 = 0.72, df = | (P = 0.40); I> =0.0%
Test for overall effect: Z = 0.18 (P = 0.86)

0.0l 0.1 | 10 100

Favours diet and exercise Favours control

(I 'Full breastfeeding’ subtracted from 'Breastfeeding to any extent’

Analysis 1.24. Comparison | Combined diet and exercise interventions versus standard care, Outcome 24

Breastfeeding.
Breastfeeding
Study Diet and exercise Control P value
Rauh 2013 Mean (SD not reported) (N = 148, Mean (SD not reported) (N = 65, P =10.180
unadjusted) unadjusted) P = 0.465
Exclusive  breastfeeding  duration Exclusive breastfeeding  duration

(days): 130.7

(days): 116.3

Total breastfeeding duration (days): Total breastfeeding duration (days):

232.1

219.4
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Analysis 1.25. Comparison | Combined diet and exercise interventions versus standard care, Outcome 25
Postnatal weight retention (latest time reported) (kg).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

25 Postnatal weight retention (latest time reported) (kg)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
Harrison 2013 (1) 104 051 (4.48) 98 1.96 (5.74) = 6.1 % -145[-2.88,-0.02 ]
Phelan 2011 (2) 128 1.4 (63) 133 3(5.7) — 154 % -1.60 [ -3.06, -0.14 ]
Polley 2002 (3) 16 3.6 (5.6) 19 03 (7) R 1.9 % 330[-0.88,748]
Polley 2002 (4) 18 44 (54) 21 62 (45) 33% -1.80 [-4.95,1.35]
Poston 2015 (5) 344 -037 (741) 355 0.36 (6.71) - 297 % -073[-1.78,032]
Rauh 2013 (6) 32 02 (3.6) 14 08 (7)) — ] 3.1 % -0.60 [ -3.84, 2.64 ]
Sagedal 2017 (7) 203 0.66 (5.48) 188 1.42 (4.96) —& 305% -0.76 [ -1.79,027 ]
Total (95% CI) 845 828 - 100.0 % -0.94 [-1.52,-0.37 ]
Heterogeneity: Chi2 = 5.84, df = 6 (P = 0.44); 1> =0.0%
Test for overall effect: Z = 324 (P = 0.0012)
Test for subgroup differences: Not applicable
4 2 0 2 4

(I 6 weeks postpartum

(2) 12 months postpartum

(3) Overweight or obese women: 8 weeks postpartum

(4) Normal weight women: 8 weeks postpartum

(5) 6 months postpartum (from 15-18 weeks)

(6) 12 months postpartum
(7) 12 months postpartum

Favours diet and exercise

Favours control
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Analysis 1.26. Comparison | Combined diet and exercise interventions versus standard care, Outcome 26
Return to pre-pregnancy weight (latest time reported).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

26 Return to pre-pregnancy weight (latest time reported)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% Cl

Phelan 2011 (1) 58/164 471167 N 257 % 126091, 1.73]
Sagedal 2017 (2) 108/203 81/188 —— 464 % 123 1.00, 1.52]
Vinter 2011 (3) 66/123 49/115 T = 279 % 126 [ 096, 1.65]

Total (95% CI) 490 470 - 100.0 % 1.25[1.08, 1.45 ]

Total events: 232 (Diet and exercise), 177 (Control)

Heterogeneity: Chi2 = 0.02, df = 2 (P = 0.99); I> =0.0%

Test for overall effect: Z = 2.94 (P = 0.0033)

Test for subgroup differences: Not applicable

0.5 0.7 | 1.5 2

(1 12 months postpartum
(2) 12 months postpartum
(3) 6 months postpartum
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Analysis 1.27. Comparison | Combined diet and exercise interventions versus standard care, Outcome 27
Postnatal BMI (latest time reported).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 27 Postnatal BMI (latest time reported)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV/Fixed,95% Cl
I BMI
Harrison 2013 (1) 104 30.8 (5.5) 98 30.8 (5.6) * 20.7 % 00[-1.53,1.53]
Poston 2015 (2) 345 3626 (5.14) 355 3645 (5.41) : 793 % -0.19[-097,059 ]
Subtotal (95% CI) 449 453 100.0 % -0.15 [ -0.85, 0.55 ]
Heterogeneity: Chi2 = 0.05, df = | (P = 0.83); I> =0.0%
Test for overall effect: Z = 0.42 (P = 0.67)
2 BMI change from baseline to 6 weeks postpartum
Harrison 2013 104 022 (1.72) 98 0.78 (2.26) —— 100.0 % -0.56[-1.12,000]
Subtotal (95% CI) 104 98 - 100.0 % -0.56 [ -1.12, 0.00 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.97 (P = 0.049)

Favours diet and exercise Favours control

(I 6 weeks postpartum
(2) 6 months postpartum

Analysis 1.28. Comparison | Combined diet and exercise interventions versus standard care, Outcome 28
Maternal cardiovascular health (latest time reported).

Maternal cardiovascular health (latest time reported)

Study Intervention Control P value

Vinter 2011 6 months postpartum (median 6 months postpartum (median 0.770

(IQR)) (N =123) (IQR)) (N =115) 0.733
Systolic blood pressure (mm Hg): 122 Systolic blood pressure (mm Hg): 122
(116-129) (115-128)
Diastolic blood pressure (mm Hg): Diastolic blood pressure (mm Hg): 82
83.5 (78-88) (78-88)
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Analysis 1.29. Comparison | Combined diet and exercise interventions versus standard care, Outcome 29

Stillbirth.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 29 Stillbirth

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-H,Fixed,95% Cl
Bruno 2016 0/69 2/62 T 13.0 % 0.18 [ 001, 3.68]
Dodd 2014 5/1105 5/1097 - 24.8 % 099 [029,342]
Poston 2015 6/783 10/772 - 49.8 % 059022, 1.62]
Sagedal 2017 0296 11295 T 74 % 0.33[001,8.12]
Vinter 201 | 2/150 1/154 ] 49 % 205[0.19,2241 ]
Total (95% CI) 2403 2380 i 100.0 % 0.69 [ 0.35, 1.36 ]
Total events: |3 (Diet and exercise), 19 (Control)
Heterogeneity: Chi? = 2.18, df = 4 (P = 0.70); 1> =0.0%
Test for overall effect: Z = 1.07 (P = 0.28)
Test for subgroup differences: Not applicable
0.001 001 0. | 10 100 1000
Favours diet and exercise Favours control
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Analysis 1.30. Comparison | Combined diet and exercise interventions versus standard care, Outcome 30

Neonatal mortality.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 30 Neonatal mortality

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI
| Total
Dodd 2014 4/1105 1/1097 N 332% 397 [044,3547 ]
Poston 2015 3/783 2/771 —— 66.8 % 1148 025,881 ]
Subtotal (95% CI) 1888 1868 i 100.0 % 2.31 [ 0.60, 8.90 ]
Total events: 7 (Diet and exercise), 3 (Control)
Heterogeneity: Chi2 = 048, df = | (P = 049); I> =0.0%
Test for overall effect: Z = 1.21 (P = 0.23)
2 No lethal anomalies
Dodd 2014 I/1105 1/1097 1 100.0 % 0.99 [ 0.06, 15.85 ]
Subtotal (95% CI) 1105 1097 100.0 % 0.99 [ 0.06, 15.85 ]
Total events: | (Diet and exercise), | (Control)
Heterogeneity: not applicable
Test for overall effect: Z=0.01 (P = 1.0)
3 Lethal anomalies
Dodd 2014 3/1105 0/1097 - 100.0 % 695036, 13438 ]
Subtotal (95% CI) 1105 1097 —— 100.0 % 6.95 [ 0.36, 134.38 ]

Total events: 3 (Diet and exercise), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.28 (P = 0.20)

0001 001 0.l 10 100 1000
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Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

176



Analysis 1.31. Comparison | Combined diet and exercise interventions versus standard care, Outcome 31

Gestational age at birth (weeks).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 3| Gestational age at birth (weeks)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Bruno 2016 69 39.6 (1.2) 62 39.3 (1.5) ] 43 % 030[-0.17,0.77]
Dodd 2014 1075 3929 (1.74) 1067 3923 (2.07) - 36.1 % 006 [-0.10,0.22]
Harrison 2013 104 39.3 (1.68) 98 39.2 (1.84) N — 40 % 0.10[-0.39, 059 ]
Hawkins 2014 32 39.0 (2.1) 34 39.1 (24) 08 % 00 [-1.09, 1.09]
Hui 2012 102 39.6 (1.2) 88 39.4 (1.5) - 62% 020[-0.19,059]
Hui 2014 (1) 30 39.7 (1.) 27 39.6 (0.9) I 35% 0.10[-042, 0.62 ]
Hui 2014 (2) 27 39.7 (1.3) 29 39.8 (1.1) I E— 24% -0.10[-0.73,053]
Koivusalo 2016 144 40 (1.8) 125 40 (1.6) 57 % 00 [-041,041]
Luoto 2011 51 394 (1.9) 42 39.6 (1.3) 22% -020[-0.85,045]
Phelan 2011 (3) 90 39 (1.7) 92 384 (2) - 33% 0601006, 1.14]
Phelan 2011 (4) 8l 384 (27) 86 3870 T 1.7 % -030[-1.04,044]
Poston 2015 761 395 (2) 751 39.5 (24) " 19.1 % 00[-022,022]
Sagedal 2017 296 399 (1.8) 295 40 (1.9) s 10.6 % -0.10[-040,020]
Total (95% CI) 2862 2796 e 100.0 % 0.05 [ -0.05, 0.15 ]
Heterogeneity: Chi? = 8.63, df = 12 (P = 0.73); > =0.0%
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Not applicable

-0.5 0 0.5

Favours diet and exercise Favours control

(I Normal weight women
(2) Overweight or obese women
(3) Normal weight women

(4) Overweight or obese women

Analysis 1.32. Comparison | Combined diet and exercise interventions versus standard care, Outcome 32

Gestational age at birth (days or weeks).

Gestational age at birth (days or weeks)

Study Intervention group Control group

P value

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Gestational age at birth (days or weeks)

(Continued)

Polley 2002  Mean (SD not reported) Mean (SD not reported) Not reported
Normal weight women (N = 30) Normal weight women (N = 31)
39.1 weeks 39.5 weeks
Overweight women (N = 27) Overweight women (N = 22)
39.4 weeks 39.1 weeks
Vinter 2011  Median (IQR) Median (IQR) 0.952

(N = 150)
283 days (273-290)

(n = 154)
283 days (274-289)

Analysis 1.33. Comparison | Combined diet and exercise interventions versus standard care, Outcome 33

Preterm birth.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care
33 Preterm birth

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI
Bruno 2016 0/69 5/62 . 29 % 0.08 [ 0.00, 145 ]
Dodd 2014 62/1075 83/1067 - 423 % 0.74 [ 054, 1.02]
Harrison 2013 3/121 1/107 05 % 265[028,25.12]
Herring 2016 2/33 2/33 1.0 9% .00 [0.15, 6.68 ]
Petrella 2013 0/33 10/28 D 58 % 0.04 [ 0.00, 0.66 ]
Phelan 2011 (1) 16/171 20/178 T 9.9 % 0.83[045, 1.55]
Polley 2002 (2) 7157 5/53 26 % 1.30 [ 044, 385]
Poston 2015 45/761 48/751 - 245 % 093[0.62, 1.37]
Rauh 2013 1/34 117 0.7 % 0.50[003,751]
Sagedal 2017 171296 171295 - 8.6 % 1.00[052, 191]
Vinter 201 | 5/82 2/75 I.1'% 229[046, 1144 ]
Total (95% CI) 2732 2666 * 100.0 % 0.80 [ 0.65, 0.98 ]
Total events: 158 (Diet and exercise), 194 (Control)
Heterogeneity: Chi2 = |1.65, df = 10 (P = 0.31); I> =14%
Test for overall effect: Z = 2.16 (P = 0.031)
Test for subgroup differences: Not applicable
ol 02 05 | 2 5 10
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(I < 36 weeks gestation
(2) < 36 weeks gestation

Analysis 1.34. Comparison | Combined diet and exercise interventions versus standard care, Outcome 34

Apgar score less than seven at five minutes.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 34 Apgar score less than seven at five minutes

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Bruno 2016 4169 5/62 — . 158 % 0.72[020,256]
Dodd 2014 22/1075 22/1067 L 3 662 % 099055, 1.78]
Sagedal 2017 11296 6/295 — 18.0 % 0.17 002, 1.37]
Total (95% CI) 1440 1424 - 100.0 % 0.80 [ 0.48, 1.32 ]

Total events: 27 (Diet and exercise), 33 (Control)
Heterogeneity: Chi2 = 2.68, df = 2 (P = 0.26); I> =25%
Test for overall effect: Z = 0.87 (P = 0.38)

Test for subgroup differences: Not applicable

00l 0.1 | 10 100
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Analysis 1.35. Comparison | Combined diet and exercise interventions versus standard care, Outcome 35

Macrosomia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 35 Macrosomia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
| >4000 g
Bruno 2016 2/69 7162 T 1.7 % 026 [0.06, 1.19]
Dodd 2014 164/1075 20171067 L 46.4 % 081 [0.67,098]
Luoto 201 | 9/51 8/42 20 % 093[0.39,2.19]
Phelan 2011 20/171 17/178 ] 38% 122 [0.66,226]
Polley 2002 1/57 0/53 0.1 % 279[0.12,67.10]
Poston 2013 13/86 16/84 I 37 % 0.79 [ 041, 1.55]
Poston 2015 105/761 105/751 = 243 % 099077, 127]
Sagedal 2017 (1) 33/279 39/278 T 9.0 % 0.84 055, 1.30]
Vinter 201 | 40/150 39/154 - 89 % 1.05[072, 1.54]
Subtotal (95% CI) 2699 2669 * 100.0 % 0.89 [ 0.78, 1.01 ]
Total events: 387 (Diet and exercise), 432 (Control)
Heterogeneity: Chi? = 6.63, df = 8 (P = 0.58); I> =0.0%
Test for overall effect: Z = 1.85 (P = 0.064)
2>4500 g
Dodd 2014 23/1075 39/1067 L 672 % 0.59[0.35,097]
Koivusalo 2016 6/144 5/125 e 92% 1.04[033,333]
Luoto 201 | 7/51 8/42 — T I5.1 % 0.72[028, 1.82]
Sagedal 2017 (2) 21279 51278 - 8.6 % 040[0.08,204]
Subtotal (95% CI) 1549 1512 —— 100.0 % 0.63 [ 0.42, 0.94 ]
Total events: 38 (Diet and exercise), 57 (Control)
Heterogeneity: Chi2 = 1.18, df = 3 (P = 0.76); 1> =0.0%
Test for overall effect: Z = 2.24 (P = 0.025)
0.2 0.5 | 2 5
Favours diet and exercise Favours control

(I Term infants
(2) Term infants
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Analysis 1.36. Comparison | Combined diet and exercise interventions versus standard care, Outcome 36
Small-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 36 Small-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Bruno 2016 6/69 5/62 47 % 1.08 [0.35,336]
Herring 2016 2127 2/29 1.7 % 1.07[0.16,7.10]
Luoto 201 | 2/51 1142 1.0 9% 1.65[0.15,17.54]
Poston 2015 95/761 76/751 - 67.6% 123093, 164]
Rauh 2013 1/34 117 1.2% 0.50[003,751]
Sagedal 2017 317296 27/295 - 239 % 1.140.70, 1.87]

Total (95% CI) 1238 1196 - 100.0 % 1.20 [ 0.95,1.52 ]

Total events: |37 (Diet and exercise), |12 (Control)

Heterogeneity: Chi2 = 0.59, df = 5 (P = 0.99); I> =0.0%

Test for overall effect: Z = 1.50 (P = 0.13)

Test for subgroup differences: Not applicable
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Analysis 1.37. Comparison | Combined diet and exercise interventions versus standard care, Outcome 37
Birthweight (g).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 37 Birthweight (g)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV/Fixed,95% Cl
Bruno 2016 69 3433 (334) 62 3512 (447) T 44 % -79.00 [ -21535,57.35]
Dodd 2014 1075 3481 (554) 1067 3492 (613) —— 334 % -11.00 [ -60.49, 3849 ]
Harrison 2013 104 3400 (600) 98 3300 (500) - 35% 100.00 [ -51.98,251.98 ]
Hawkins 2014 32 3339 (641) 34 3430 (533) 1.0 % -91.00 [ -376.35, 194.35 ]
Hui 2012 102 3490 (509) 88 3516(530) — T 37 % -26.00 [-174.39, 122.39 ]
Hui 2014 (1) 27 3665 (506) 29 3650 (481) 12% 15.00 [ -243.99, 27399 ]
Hui 2014 (2) 30 3356 (474) 27 3633 (555) T I.1% -277.00 [ -546.43, -7.57 ]
Koivusalo 2016 144 3636 (562) 125 3680 (549) — [ 46 % -44.00 [ -177.00, 89.00 ]
Korpi-Hyovalti 201 | 27 3871 (567) 27 3491 (573) - 09 % 380.00 [ 75.94, 684.06 ]
Luoto 2011 51 3532(514) 42 3659 (455) T — | 2.1% -127.00 [ -324.07, 70.07 ]
Phelan 2011 (3) 90 3367 (459) 92 3271 (467) -1 45 % 96.00 [ -38.53,230.53 ]
Phelan 2011 (4) 81 3430 (650) 86 3442 (629) 22% -12.00 [ -206.19, 182.19 ]
Poston 2015 761 3420 (580) 751 3450 (580) — 239 % -30.00 [ -88.47, 2847 ]
Rauh 2013 34 3406 (402) |7 3414 (445) 1.3% -8.00 [ -259.01, 24301 ]
Sagedal 2017 296 3411 (485) 295 3450 (538) e 120 % -39.00 [ -121.59,43.59 ]
Total (95% CI) 2923 2840 - 100.0 % -17.67 [ -46.28, 10.94 |
Heterogeneity: Chi? = 18.12, df = 14 (P = 0.20); I> =23%
Test for overall effect: Z = 1.21 (P =0.23)
Test for subgroup differences: Not applicable
-200  -100 0 100 200

(I Born to overweight or obese women
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(3) Born to normal weight women

(4) Born to overweight or obese women
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Analysis 1.38. Comparison | Combined diet and exercise interventions versus standard care, Outcome 38
Birthweight (g).

Birthweight (g)

Study Intervention group

Control group

P value

Herring 2016  Mean (SD not reported) (N = 27)

Mean (SD not reported) (N = 29)

Mean difference: -213 (95% CI: -431

3147 3361 to 3.7)
Polley 2002 Mean (SD not reported) Mean (SD not reported) Not reported

Born to normal weight women (N Born to normal weight women (N

=30) =31)

3133.0 3226.4

Born to overweight women (N = Born to overweight women (N =

27) 22)

3282.8 3349.0
Vinter 2011 Median (IQR) (N = 150) Median (IQR) (N = 154) 0.039

3742 (3464-4070)

3593 (3335-3930)

Analysis 1.39. Comparison | Combined diet and exercise interventions versus standard care, Outcome 39
Birthweight z score.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 39 Birthweight z score

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV/Fixed,95% Cl IV,Fixed,95% CI
Dodd 2014 1075 0.37 (1.03) 1067 043 (1.09) | 79.5% -0.06 [ -0.15,003 ]
Koivusalo 2016 (1) 144 0.15 (1.02) 125 026 (1.05) “~—*—— T 104 % -0.11'[-036,0.14]
Luoto 2011 (2) 51 0.18 (0.94) 42 0.32 (0.98) 42 % -0.14[-0.53,0.25]
Vinter 201 | 82 0.33 (1.05) 75 0.11 (1.04) 6.0 % 022[-0.11,055]
Total (95% CI) 1352 1309 —— 100.0 % -0.05[-0.13, 0.03 ]
Heterogeneity: Chi? = 3.09, df = 3 (P = 0.38); I> =3%
Test for overall effect: Z = 127 (P = 0.21)
Test for subgroup differences: Not applicable
02 0l 0 ol 02
Favours diet and exercise Favours control
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(1 SD score
(2) SD score

Analysis 1.40. Comparison | Combined diet and exercise interventions versus standard care, Outcome 40
Head circumference (cm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 40 Head circumference (cm)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed95% Cl IV,Fixed 95% Cl
Dodd 2014 1075 34.77 (1.6) 1067 3477 (1.9) = 503 % 00[-0.150.15]
Luoto 201 | 51 353 (14) 42 355 (1.8) 25 % -020[-0.87,047]
Poston 2015 708 347 (1.8) 695 34.7 (1.8) = 314 % 00[-0.19,0.19]
Sagedal 2017 296 349 (1.6) 295 349 (1.7) — 157 % 00[-027,027]
Total (95% CI) 2130 2099 * 100.0 % -0.01[-0.11,0.10]
Heterogeneity: Chi? = 0.34, df = 3 (P = 0.95); 1> =0.0%
Test for overall effect: Z = 0.09 (P = 0.93)
Test for subgroup differences: Not applicable
-1 -05 0 0.5 |
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Favours control
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Analysis 1.41. Comparison | Combined diet and exercise interventions versus standard care, Outcome 41

Head circumference z score.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 4| Head circumference z score

Mean Mean

Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed95% Cl IV,Fixed 95% Cl

Dodd 2014 1075 021 (1.03) 1067 0.26 (1.09) 100.0 % -0.05[-0.14,004 ]
Total (95% CI) 1075 1067 100.0 % -0.05 [ -0.14, 0.04 ]

Heterogeneity: not applicable
Test for overall effect: Z = 1.09 (P = 0.28)
Test for subgroup differences: Not applicable

-1 -0.5 0 0.5 |

Favours diet and exercise Favours control

Analysis 1.42. Comparison | Combined diet and exercise interventions versus standard care, Outcome 42

Length (cm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 42 Length (cm)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed 95% Cl IV,Fixed 95% Cl
Dodd 2014 1075 49.84 (242) 1067 4992 (2.84) i 61.6% -0.08 [-0.30,0.14 ]
Koivusalo 2016 144 503 (26) 125 507 (24) ™7 86 % -040 [ -1.00, 0.20 ]
Luoto 201 | 51 504 (2.1) 42 507 (2) T 44 % -030 [-1.14,0.54 ]
Rauh 2013 34 514 (24) 17 51.7 24) 7 1.6 % -0.30[-1.70, 1.10]
Sagedal 2017 296 50 (2.1) 295 499 (2.7) - 202 % 0.10[-0.29, 049 ]
Vinter 2011 (1) 82 522 (36) 75 524 (22) T 36% -020[-1.12,072]
Total (95% CI) 1682 1621 ¢ 100.0 % -0.09 [ -0.26, 0.09 ]
Heterogeneity: Chi2 = 2.34, df = 5 (P = 0.80); I> =0.0%
Test for overall effect: Z = 099 (P = 0.32)
Test for subgroup differences: Not applicable
4 2 0 2 4
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(1 Infants seen for follow-up

Analysis 1.43. Comparison | Combined diet and exercise interventions versus standard care, Outcome 43

Length z score.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 43 Length z score

Mean Mean
Study or subgroup  Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
Dodd 2014 1075 -0.26 (0.76) 1067 -0.18 (0.8) —— 97.2% -0.08 [-0.15,-001 ]
Luoto 201 | 51 0.27 (0.92) 42 0.36 (0.98) 28 % -0.09 [-0.48,0.30]
Total (95% CI) 1126 1109 —— 100.0 % -0.08 [ -0.15, -0.02 ]
Heterogeneity: Chi? = 0,00, df = | (P = 096); I> =0.0%
Test for overall effect: Z =241 (P = 0.016)
Test for subgroup differences: Not applicable
-0.2 -0.1 0 0.1 0.2
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Analysis 1.44. Comparison | Combined diet and exercise interventions versus standard care, Outcome 44
Ponderal index (kg/im3).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 44 Ponderal index (kg/m3)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IVFixed,95% Cl
Dodd 2014 1075 2795 (2.85) 1067 27.82 (291) B 684 % 0.13[-0.11,037]
Luoto 201 | 51 27.6 (2.5) 42 28022 T 4.5 % -040 [ -1.36,0.56 ]
Sagedal 2017 296 274 (2.3) 295 275 (2.5) — 27.1 % -0.10 [ -0.49,0.29 ]
Total (95% CI) 1422 1404 - 100.0 % 0.04 [ -0.16, 0.25 ]
Heterogeneity: Chi? = 1.84, df = 2 (P = 0.40); I> =0.0%
Test for overall effect: Z = 043 (P = 0.67)
Test for subgroup differences: Not applicable
-1 -05 0 0.5 |
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Analysis 1.45. Comparison | Combined diet and exercise interventions versus standard care, Outcome 45
Adiposity (sum of skinfold thickness) (mm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 45 Adiposity (sum of skinfold thickness) (mm)

Mean Mean

Study or subgroup Diet and exercise Control Difference Weight Difference

N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
I Sum of biceps, triceps, subscapular, suprailiac, abdominal and thigh skinfold thickness

Dodd 2014 488 31.38 (69) 482 31.35(722) 2149% 0.03[-086,092]
Subtotal (95% CI) 488 482 21.4% 0.03 [ -0.86,0.92 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.07 (P = 0.95)

2 Sum of triceps and subscapular skinfold thickness (mm)

Poston 2015 244 I'1(26) 258 109 (2.7) 78.6 % 0.10[-0.36, 0.56 ]
Subtotal (95% CI) 244 258 78.6 % 0.10 [ -0.36, 0.56 ]
Heterogeneity: not applicable
Test for overall effect: Z = 042 (P = 0.67)

Total (95% CI) 732 740 100.0 % 0.09 [ -0.33, 0.50 ]

Heterogeneity: Chi2 = 002, df = | (P = 0.89); I> =0.0%
Test for overall effect: Z = 041 (P = 0.69)
Test for subgroup differences: Chi? = 0.02, df = | (P = 0.89), I> =0.0%

Favours diet and exercise Favours control

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

188



Analysis 1.46. Comparison | Combined diet and exercise interventions versus standard care, Outcome 46
Adiposity (abdominal circumference) (cm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

46 Adiposity (abdominal circumference) (cm)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
Dodd 2014 488 3275 (2.06) 482 3276 (231) 64.6 % -001 [-0.29,027]
Poston 2015 285 326 (25) 311 326 (2.1) 354 % 00[-037,037]
Total (95% CI) 773 793 100.0 % -0.01 [-0.23, 0.22 ]
Heterogeneity: Chi? = 0.00, df = | (P = 0.97); 1> =0.0%
Test for overall effect: Z = 0.06 (P = 0.95)
Test for subgroup differences: Not applicable
2 | 0 | 2

Favours diet and exercise

Favours control

Analysis 1.47. Comparison | Combined diet and exercise interventions versus standard care, Outcome 47

Adiposity.
Adiposity
Study Intervention Control P value
Dodd 2014  Neonatal anthropometric measures Neonatal anthropometric measures “Average body circumferences, SFTM

Mean (SD) (N = 488)

Chest circumference

(cm): 34.24 (1.92)

Arm circumference

(cm): 11.23 (1.01)

Biceps SFTM (mm): 4.37 (1.12)
Triceps SFTM (mm): 5.45 (1.30)
Subscapular SFTM (mm): 5.15 (1.
30)

Suprailiac SFTM (mm): 5.76 (1.83)
Abdominal SFTM (mm): 3.85 (1.02)
Thigh SFTM (mm): 6.99 (1.85)
Abdominal circumference to length
ratio: 0.65 (0.04)

Fat mass (g): 522.72 (180.70)
Fat-free mass (g): 3026.64 (339.96)
Percentage body fat: 14.41 (3.39)
Percentage fat-free mass: 85.59 (3.39)
(N =215)

Mean (SD) (N = 482)

Chest circumference

(cm): 34.27 (2.08)

Arm circumference

(cm): 11.18 (1.12)

Biceps SFTM (mm): 4.31 (1.13)
Triceps SFTM (mm): 5.41 (1.44)
Subscapular SFTM (mm): 5.11 (1.
21)

Suprailiac SFTM (mm): 5.75 (1.92)
Abdominal SFTM (mm): 3.82 (1.06)
Thigh SFTM (mm): 7.02 (1.90)
Abdominal circumference to length
ratio: 0.65 (0.04)

Fat mass (g): 523.48 (189.05)
Fat-free mass (g): 3030.07 (362.54)
Percentage body fat: 14.37 (3.44)
Percentage fat-free mass: 85.63 (3.44)
(N =179)

and calculated body fat measures were
similar between the treatment groups,
with no statistically significant differ-
ences identified... There were also no sta-
tistically significant differences identi-
fied between the two groups, with re-
gard to fat-free mass (R0) and percent-
age fat-free mass (RO) obtained using
bio-impedance analysis“

(P value: 0.94; 0.60; 0.45; 0.85; 0.90;
0.97; 0.85; 0.74; 0.90; 0.94; 0.97; 0.
91; 0.91; 0.56; 0.79)
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Adiposity

(Continued)

Fat-free mass RO (g): 3096.62 (320.

97)
Percentage fat-free mass RO: 88.98 (2.

98)

Fat-free mass RO (g): 3133.15 (348.
92)
Percentage fat-free mass R0: 89.10 (3.
40)

Poston 2015

Mean (SD) (N = 249)

Triceps SFTM (mm): 5.3 (1.4)

(N = 244)

Subscapular SFTM (mm): 5.7 (1.4)

Mean (SD) (N = 268)

Triceps SFTM (mm): 5.3 (1.6)

(N = 258)

Subscapular SFTM (mm): 5.6 (1.4)

"Neonatal anthropometric measures
were evaluated in a subgroup of infants
and did not differ between groups*

(P values: 0.72; 0.66)

Analysis 1.48. Comparison | Combined diet and exercise interventions versus standard care, Outcome 48

Shoulder dystocia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

48 Shoulder dystocia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
Dodd 2014 44/1075 35/1067 - 92.1% 1257081, 1.93]
Sagedal 2017 2/296 3/295 T 79 % 066[0.11,395]
Total (95% CI) 1371 1362 g 100.0 % 1.20 [ 0.79, 1.83 ]
Total events: 46 (Diet and exercise), 38 (Control)
Heterogeneity: Chi2 = 045, df = | (P = 0.50); I> =0.0%
Test for overall effect: Z = 0.85 (P = 0.39)
Test for subgroup differences: Not applicable
0.0l 0.1 | 10 100

Favours diet and exercise Favours control
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Analysis 1.49. Comparison | Combined diet and exercise interventions versus standard care, Outcome 49

Nerve palsy.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 49 Nerve palsy

| Combined diet and exercise interventions versus standard care

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Dodd 2014 4/1075 2/1067 —l— 100.0 % 199036, 10.82]
Total (95% CI) 1075 1067 —— 100.0 % 1.99 [ 0.36, 10.82 ]
Total events: 4 (Diet and exercise), 2 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.79 (P = 043)
Test for subgroup differences: Not applicable

001 0.1 | 10 100

Favours diet and exercise

Favours control

Analysis 1.50. Comparison | Combined diet and exercise interventions versus standard care, Outcome 50

Bone fracture.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 50 Bone fracture

| Combined diet and exercise interventions versus standard care

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Dodd 2014 4/1075 2/1067 —il— 100.0 % 199 [0.36, 1082 ]
Total (95% CI) 1075 1067 ——— 100.0 % 1.99 [ 0.36, 10.82 ]
Total events: 4 (Diet and exercise), 2 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.79 (P = 043)
Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours diet and exercise Favours control
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Analysis 1.51. Comparison | Combined diet and exercise interventions versus standard care, Outcome 51

Respiratory distress syndrome.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 51 Respiratory distress syndrome

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% ClI

Dodd 2014 13/1075 27/1067 —— 783 % 0481[025,092 ]
Koivusalo 2016 (1) 7/144 7/125 — 217 % 0.87[031,241]
Total (95% CI) 1219 1192 - 100.0 % 0.56 [ 0.33, 0.97 ]

Total events: 20 (Diet and exercise), 34 (Control)
Heterogeneity: Chi? = 093, df = | (P = 0.33); 1> =0.0%
Test for overall effect: Z = 2.06 (P = 0.039)

Test for subgroup differences: Not applicable

0l 02 05 I 2 5 10

Favours diet and exercise Favours control

(I Respiratory distress or transient tachypnea of newbormn

Analysis 1.52. Comparison | Combined diet and exercise interventions versus standard care, Outcome 52

Hypoglycaemia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 52 Hypoglycaemia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N Cl
Dodd 2014 107/1075 103/1067 i 585% 1.030.80, 1.33]
Poston 2015 271760 12/751 - 415% 2220 1.13,436]
Total (95% CI) 1835 1818 gl 100.0 % 1.42[0.67,2.98 ]

Total events: 134 (Diet and exercise), |15 (Control)

Heterogeneity: Tau? = 0.23; Chi? = 4.39, df = | (P = 0.04); I> =77%
Test for overall effect: Z = 092 (P = 0.36)

Test for subgroup differences: Not applicable

0.0l 0.1 | 10 100

Favours diet and exercise Favours control
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Analysis 1.53. Comparison | Combined diet and exercise interventions versus standard care, Outcome 53
Hyperbilirubinaemia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 53 Hyperbilirubinaemia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-H Fixed,95% ClI
Dodd 2014 73/1075 88/1067 ' 100.0 % 082 [ 061, I.11]
Total (95% CI) 1075 1067 - 100.0 % 0.82[0.61, 1.11]
Total events: 73 (Diet and exercise), 88 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.28 (P = 0.20)
Test for subgroup differences: Not applicable
0l 02 05 | 2 5 10
Favours diet and exercise Favours control

Analysis 1.54. Comparison | Combined diet and exercise interventions versus standard care, Outcome 54
Childhood weight (latest time reported) (kg).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 54 Childhood weight (latest time reported) (kg)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl
|6 months
Poston 2015 332 793 (1.07) 345 8.03 (1.08) - 61.1% -0.10 [ -0.26, 0.06 ]
Subtotal (95% CI) 332 345 - 61.1 % -0.10 [ -0.26, 0.06 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.21 (P =0.23)
2 10-12 months
Rauh 2013 33 9.38 (0.93) 15 9.74 (1) = 16.6 % -0.36 [-0.96,0.24 ]
Subtotal (95% CI) 33 15 T— 16.6 % -0.36 [ -0.96, 0.24 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.18 (P = 0.24)

-1 -0.5 0 05 |

Favours diet and exercise Favours control

(Continued . . .)
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(... Continued)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Random,95% ClI IV;Random,95% Cl
328 years
Vinter 201 | 82 147 (1.82) 75 144 (1.3) B 223 % 0.30[-0.19,079]
Subtotal (95% CI) 82 75 T 223% 0.30 [-0.19, 0.79 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.20 (P = 0.23)
Total (95% CI) 447 435 —— 100.0 % -0.05 [ -0.33, 0.22 ]

Heterogeneity: Tau? = 0.03; Chi? = 320, df = 2 (P = 0.20); I> =37%
Test for overall effect: Z = 0.39 (P = 0.70)
Test for subgroup differences: Chi? = 3.20, df = 2 (P = 0.20), I> =37%

-1 -0.5 0 05 |

Favours diet and exercise Favours control

Analysis 1.55. Comparison | Combined diet and exercise interventions versus standard care, Outcome 55
Childhood weight z score (latest time reported).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 55 Childhood weight z score (latest time reported)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed95% Cl
Poston 2015 (1) 321 0.2 (1.08) 322 0.29 (1.12) 100.0 % -0.09 [-0.26,0.08 ]
Total (95% CI) 321 322 100.0 % -0.09 [ -0.26, 0.08 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Not applicable
-2 -1 0 | 2
Favours diet and exercise Favours control

(I 6 months
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Analysis 1.56. Comparison | Combined diet and exercise interventions versus standard care, Outcome 56

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 56 Childhood height (latest time reported) (cm)

Childhood height (latest time reported) (cm).

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| 6 months
Poston 2015 321 6741 (858) 338 6637 (12.37) ™= 321 % 1.04 [-0.58, 2.66 ]
Subtotal (95% CI) 321 338 natl 32.1 % 1.04[-0.58,2.66 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.26 (P = 0.21)
2 2.8 years
Vinter 201 | 82 94.6 (3.64) 75 94.6 (3.48) 679 % 00 [-1.11, 1LIT]
Subtotal (95% CI) 82 75 679% 0.0[-1.11,1.11]
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
Total (95% CI) 403 413 100.0 % 0.33 [ -0.58, 1.25 ]
Heterogeneity: Chi? = 1.08, df = | (P = 0.30); > =7%
Test for overall effect: Z = 0.71 (P = 0.48)
Test for subgroup differences: Chi? = 1.08, df = | (P = 0.30), I> =7%
-10 5 0 5 10

Favours diet and exercise

Favours control
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Analysis 1.57. Comparison | Combined diet and exercise interventions versus standard care, Outcome 57

Childhood height z score (latest time reported).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

57 Childhood height z score (latest time reported)

Mean Mean

Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVFixed,95% Cl IV,Fixed,95% Cl

Poston 2015 (1) 309 0.53 (1.79) 313 0.55 (1.89) 100.0 % -002 [-0.31,027]
Total (95% CI) 309 313 100.0 % -0.02 [ -0.31, 0.27 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.14 (P = 0.89)
Test for subgroup differences: Not applicable

(1) 6 months

Favours diet and exercise

-1 -0.5 0 0.5 |

Favours control

Analysis 1.58. Comparison | Combined diet and exercise interventions versus standard care, Outcome 58
Childhood head circumference (latest time reported) (cm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

58 Childhood head circumference (latest time reported) (cm)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed95% Cl IV,Fixed95% Cl
Poston 2015 (1) 327 4369 (348) 343 4381 (421) 100.0 % -0.12 [-0.70, 046 ]
Total (95% CI) 327 343 100.0 % -0.12[-0.70, 0.46 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.40 (P = 0.69)
Test for subgroup differences: Not applicable
4 2 0 2 4

(I 6 months

Favours diet and exercise

Favours control
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Analysis 1.59. Comparison | Combined diet and exercise interventions versus standard care, Outcome 59
Childhood adiposity (latest time reported) (BMI z score).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 59 Childhood adiposity (latest time reported) (BMI z score)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) [V.Random,95% Cl IVRandom,95% Cl
| 6 months
Poston 2015 317 -0.07 (1.86) 320 0.04 (1.78) —— 535% -0.11[-039,0.17]
Subtotal (95% CI) 317 320 —— 53.5 % -0.11 [-0.39,0.17 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.76 (P = 0.45)
2 2.8 years
Vinter 201 | 82 006 (1.05) 75 -0.18 (1.09) i 465% 024[-0.10,058 ]
Subtotal (95% CI) 82 75 T 46.5% 0.24[-0.10,0.58 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.40 (P = 0.16)
Total (95% CI) 399 395 ———— 100.0 %  0.05 [ -0.29, 0.40 ]
Heterogeneity: Tau? = 0.04; Chi? = 245, df = | (P = 0.12); I*> =59%
Test for overall effect: Z = 0.30 (P = 0.76)
Test for subgroup differences: Chi? = 2.45, df = | (P = 0.12), I> =59%
-1 -05 0 05 |
Favours diet and exercise Favours control
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Analysis 1.60. Comparison | Combined diet and exercise interventions versus standard care, Outcome 60
Childhood adiposity (latest time reported) (abdominal circumference) (cm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

60 Childhood adiposity (latest time reported) (abdominal circumference) (cm)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| 6 months L
Poston 2015 329 4374 (473) 347 4372 (627) 582 % 002[-081,085]
Subtotal (95% CI) 329 347 - 58.2 % 0.02[-0.81,0.85]
Heterogeneity: not applicable
Test for overall effect: Z = 0.05 (P = 0.96)
2 2.8 years
Vinter 201 | 82 485 (2.73) 75 479 (3.48) T 41.8 % 0.60[-0.38, 1.58]
Subtotal (95% CI) 82 75 T— 41.8% 0.60 [-0.38, 1.58 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.19 (P = 0.23)
Total (95% CI) 411 422 - 100.0 % 0.26 [ -0.37, 0.90 ]
Heterogeneity: Chi2 = 0.78, df = | (P = 0.38); I> =0.0%
Test for overall effect: Z = 0.81 (P = 042)
Test for subgroup differences: Chi> = 0.78, df = | (P = 0.38), I> =0.0%
4 2 0 2 4

Favours diet and exercise Favours control
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Analysis 1.61.

Comparison | Combined diet and exercise interventions versus standard care, Outcome 61

Childhood adiposity (latest time reported) (subscapular skinfold thickness) (mm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

61 Childhood adiposity (latest time reported) (subscapular skinfold thickness) (mm)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom,95% ClI
| 6 months
Poston 2015 267 755 (1.86) 281 7.95 (2.03) 542 % -040 [ -0.73,-0.07 ]
Subtotal (95% CI) 267 281 - 54.2 % -0.40 [-0.73,-0.07 ]
Heterogeneity: not applicable
Test for overall effect: Z =241 (P = 0.016)
2 2.8 years
Vinter 201 | 82 6.1 (1.46) 75 6(1.3) 45.8 % 0.10[-0.33,053]
Subtotal (95% CI) 82 75 45.8%  0.10 [-0.33,0.53 ]
Heterogeneity: not applicable
Test for overall effect: Z = 045 (P = 0.65)
Total (95% CI) 349 356 100.0 % -0.17 [ -0.66, 0.32 ]
Heterogeneity: Tau? = 0.09; Chi? = 328, df = | (P = 0.07); I> =70%
Test for overall effect: Z = 0.69 (P = 0.49)
Test for subgroup differences: Chi? = 3.28, df = | (P = 0.07), I> =70%
4 2 0 2 4

Favours diet and exercise Favours control
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Analysis 1.62. Comparison | Combined diet and exercise interventions versus standard care, Outcome 62
Childhood adiposity (latest time reported) (triceps skinfold thickness) (mm).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

62 Childhood adiposity (latest time reported) (triceps skinfold thickness) (mm)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| 6 months
Poston 2015 307 9.69 (2.76) 320 9.87 (2.69) 68.5 % -0.18[-061,025]
Subtotal (95% CI) 307 320 68.5 % -0.18 [ -0.61, 0.25 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.83 (P = 041)
2 2.8 years
Vinter 201 | 82 83 (1.82) 75 83 (2.17) 31.5% 00 [-0.63,063]
Subtotal (95% CI) 82 75 31.5 % 0.0 [ -0.63, 0.63 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
Total (95% CI) 389 395 100.0 % -0.12 [ -0.48, 0.23 ]

Heterogeneity: Chi2 = 022, df = | (P = 0.64); I> =0.0%

Test for overall effect: Z = 0.68 (P = 0.49)

Test for subgroup differences: Chi? = 0.22, df = | (P = 0.64), I> =0.0%

Favours diet and exercise Favours control
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Analysis 1.63. Comparison | Combined diet and exercise interventions versus standard care, Outcome 63
Childhood adiposity (latest time reported) (total body fat) (%).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

63 Childhood adiposity (latest time reported) (total body fat) (%)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| 6 months
Poston 2015 267 194 (5) 280 202 (5.07) —H 92.8 % -0.80 [ -1.64,0.04 ]
Subtotal (95% CI) 267 280 - 92.8 % -0.80 [ -1.64, 0.04 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.86 (P = 0.063)
2 2.8 years
Vinter 201 | 37 21.6 (7.5) 30 21.6 (5.09) 72 % 00[-303,303]
Subtotal (95% CI) 37 30 T—— 7.2 % 0.0 [ -3.03, 3.03 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
Total (95% CI) 304 310 - 100.0 % -0.74 [ -1.56, 0.07 ]
Heterogeneity: Chi? = 0.25, df = | (P = 0.62); I> =0.0%
Test for overall effect: Z = 1.79 (P = 0.074)
Test for subgroup differences: Chi? = 0.25, df = | (P = 0.62), I> =0.0%
4 -2 0 2 4

Favours diet and exercise

Favours control

Analysis 1.64. Comparison | Combined diet and exercise interventions versus standard care, Outcome 64
Childhood adiposity (latest time reported).

Childhood adiposity (latest time reported)

Study Intervention Control P value

Poston 2015 Anthropometric measures at 6 Anthropometric measures at 6 “There was no statistical difference in
months months triceps skinfold thickness... but sub-
Mean (SD) Mean (SD) scapular skinfold thickness z-score was.
(N =267) (N = 280) .. lower in the intervention arm... The
Subscapular SFTM z score: 0.08 (1. Subscapular SFTM z score: 0.36 (1. infant sum of skinfold thickness... did
37) 37) not reach statistical significance... There
(N = 296) (N = 298) were no differences... in other anthropo-
Triceps SFTM z score: 0.10 (1.56) Triceps SFTM z score: 0.24 (1.43) metric measures between the two arms*
(N =267) (N =280) (P values: 0.021; 0.246; 0.058; 0.423;
Sum of SFTM (mm): 17.08 (3.93) Sum of SFTM (mm): 17.71 (3.97) 0.928; 0.184; 0.511)
(N = 267) (N = 280)
Subscapular triceps ratio: 0.83 (0.22) Subscapular triceps ratio: 0.85 (0.23)
(N =315) (N = 328)

Combined diet and exercise interventions for preventing gestational diabetes mellitus (Review)
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Childhood adiposity (latest time reported)

Waist length ratio: 0.64 (0.08)

(N =314)

Weight for length z score: -0.08 (1.
79)

(N = 329)

Mid upper arm circumference (cm):

15.30 (1.49)

(Continued)

Waist length ratio: 0.64 (0.10)

(N = 324)

Weight for length z score: 0.08 (1.63)
(N = 347)

Mid upper arm circumference (cm):

15.39 (2.08)

Vinter 2011  Anthropometric measures at 2.8

years

Mean (95% CI) or N (%) (N = 82)
Overweight or obese: 9 (10.9%)
BMI (kg/m?): 16.4 (16.1; 16.7)

Hip (cm): 50.8 (50.1; 51.5)
Abdominal circumference/hip ratio:
0.97 (0.95; 0.97)

Dual Energy X-ray scan results at 2.
8 years

Mean (95% CI) (N = 37)

Total fat (g): 2463 (2147; 2779)
Lean body mass (g): 11,336 (10,942;
11,730)

Anthropometric measures at 2.8
years

Mean (95% CI) or N (%) (N = 75)
Overweight or obese: 5 (6.7%)

BMI (kg/m?): 16.1 (15.8; 16.4)

Hip (cm): 50.2 (49.4; 51.0)
Abdominal circumference/hip ratio:
0.96 (0.95; 0.97)

Dual Energy X-ray scan results at 2.
8 years

Mean (95% CI) (N = 30)

Total fat (g): 2442 (2189; 2696)
Lean body mass (g): 11,236 (10,797;
11,675)

"At a significance level of 0.05 (two-
sided), there were no statistically signifi-
cant differences in any variables between
the LiP intervention and control groups.

«

(Individual P values not reported)

Analysis 1.65. Comparison | Combined diet and exercise interventions versus standard care, Outcome 65
Childhood cardiovascular health (latest time reported).

Childhood cardiovascular health (latest time reported)

Study Intervention

Control

P value

Vinter 2011  Metabolic risk factors at 2.8 years
Mean (95% CI) or N (%)

(N =63)

Systolic blood pressure (mm Hg): 98.
3 (93.7-105.3)

Systolic blood pressure > 90th per-
centile: 16 (25.4)

Diastolic blood pressure (mm Hg):
64.3 (61.0-67.3)

Diastolic blood pressure > 90th per-
centile: 16 (25.4)

(N =59)

Fasting plasma glucose (mmol/L): 5.
2 (4.6 -5.6)

Fasting plasma glucose > 5.6 mmol/
L: 16 (20.8)

(N =39)

Fasting insulin (pmol/L): 16 (8-33)

Metabolic risk factors at 2.8 years
Mean (95% CI) or N (%)

(N = 54)

Systolic blood pressure (mm Hg): 97.
3 (94.3-101.3)

Systolic blood pressure > 90th per-
centile: 12 (22.0)

Diastolic blood pressure (mm Hg):
62.0 (60.3- 65.3)

Diastolic blood pressure > 90th per-
centile: 12 (22.0)

(N =59)

Fasting plasma glucose (mmol/L): 5.
1 (4.7-5.5)

Fasting plasma glucose > 5.6 mmol/
L: 13 (18.1)

(N =51)

Fasting insulin (pmol/L): 12 (8-18)

At a significance level of .05 (two-

sided), there were no statistically

significant differences in any variables
between the LiPi and LiPc groups.
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Childhood cardiovascular health (latest time reported)

Fasting insulin > 55 pmol/L: 3 (7.7)
Fasting HDL (mmol/L): 1.2 (1.1-1.4)
Fasting HDL > 1.03 mmol/L: 6 (17.
1)

Fasting triglycerides (mmol/L): 0.7 (0.
6-1.1)

Fasting triglycerides > 1.7 mmol/L: 1
(2.9

Metabolic syndrome (a high abdom-
inal circumference plus 2 or more of
the following: low HDL, high triglyc-
erides, high fasting glucose, and high
systolic and/or diastolic blood pres-
sure): 0 (0)

(Continued)

Fasting insulin > 55 pmol/L: 3 (5.9)
Fasting HDL (mmol/L): 1.3 (1.1-1.5)
Fasting HDL > 1.03 mmol/L: 6 (12.
2)

Fasting triglycerides (mmol/L): 0.9 (0.
6-1.0)

Fasting triglycerides > 1.7 mmol/L: 3
(6.1)

Metabolic syndrome (a high abdom-
inal circumference plus 2 or more of
the following: low HDL, high triglyc-
erides, high fasting glucose, and high
systolic and/or diastolic blood pres-
sure): 0 (0)

Analysis 1.66. Comparison | Combined diet and exercise interventions versus standard care, Outcome 66

Antenatal visits.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

66 Antenatal visits

Mean Mean

Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl

Koivusalo 2016 (1) 144 42 (1.2) 125 42 (1.69) 100.0 % 00[-036,036]
Total (95% CI) 144 125 100.0 % 0.0 [ -0.36, 0.36 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.0 (P = 1.0)
Test for subgroup differences: Not applicable

4 2 0 2 4

Favours diet and exercise Favours control

(I Visits to antenatal clinics before the second-trimester OGTT
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Analysis 1.67. Comparison | Combined diet and exercise interventions versus standard care, Outcome 67
Antenatal admissions.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 67 Antenatal admissions

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% CI M-H Fixed,95% ClI

Dodd 2014 166/1080 19171073 . 100.0 % 086 [0.71, 1.04]
Total (95% CI) 1080 1073 - 100.0 % 0.86 [ 0.71, 1.04 ]

Total events: 166 (Diet and exercise), 191 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 1.51 (P =0.13)

Test for subgroup differences: Not applicable

0.2 0.5 | 2 5

Favours diet and exercise Favours control

Analysis 1.68. Comparison | Combined diet and exercise interventions versus standard care, Outcome 68
Length of antenatal stay (days).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 68 Length of antenatal stay (days)

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% CI IV,Fixed,95% Cl

| Antenatal stay (days)
Dodd 2014 1080 058 (2.11) 1073 0.85 (3.05) - 100.0 % -027[-0.49,-0.05 ]
-

Subtotal (95% CI) 1080 1073 100.0 % -0.27 [ -0.49, -0.05 ]

Heterogeneity: not applicable

Test for overall effect: Z =239 (P = 0.017)

2 Antenatal inpatient stay (nights), if admitted
Poston 2015 74 29 (35) 65 29 (2.5) : 100.0 % 00[-1.00, 1.00]

Subtotal (95% CI) 74 65 100.0% 0.0 [-1.00, 1.00 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)

-1 -0.5 0 0.5 |

Favours diet and exercise Favours control
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Analysis 1.69. Comparison | Combined diet and exercise interventions versus standard care, Outcome 69

Neonatal intensive care unit admission.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 69 Neonatal intensive care unit admission

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Dodd 2014 (1) 394/1075 385/1067 I 767 % 102091, 1.14]
Poston 2015 65/761 57/751 I 114 % 1.130.80, 1.58]
Sagedal 2017 38/296 38/295 - 76 % 1.00 [ 0.65, 1.52]
Vinter 201 | 21/150 22/154 - 43 % 0981056, 1.71]
Total (95% CI) 2282 2267 - 100.0 % 1.03 [ 0.93, 1.14 ]

Total events: 518 (Diet and exercise), 502 (Control)
Heterogeneity: Chi? = 0.36, df = 3 (P = 0.95); 1> =0.0%
Test for overall effect: Z = 0.48 (P = 0.63)

Test for subgroup differences: Not applicable

05 07 | 1.5 2

Favours diet and exercise Favours control

(1 Intensive or special care admission
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Analysis 1.70. Comparison | Combined diet and exercise interventions versus standard care, Outcome 70
Length of postnatal stay (mother) (days).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 70 Length of postnatal stay (mother) (days)

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IVRandom,95% Cl IVRandom,95% Cl
Dodd 2014 (1) 1075 285 (1.79) 1067 291 (1.71) —— 544 % -0.06 [-0.21,0.09 ]
Poston 2015 (2) 684 23 (1.6) 685 22(1.7) i 45.6 % 0.10[-0.07,027]
Total (95% CI) 1759 1752 ——— 100.0 % 0.01[-0.14,0.17 ]
Heterogeneity: Tau? = 0.01; Chi? = 1.87, df = | (P = 0.17); 1> =47%
Test for overall effect: Z = 0.16 (P = 0.87)
Test for subgroup differences: Not applicable
05  -025 0 025 0.5

(I Postnatal stay (days)
(2) Postnatal inpatient stay (nights)

Analysis 1.71.

Favours diet and exercise

Favours control

Length of postnatal stay (baby) (days).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome: 71 Length of postnatal stay (baby) (days)

| Combined diet and exercise interventions versus standard care

Comparison | Combined diet and exercise interventions versus standard care, Outcome 71

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
Dodd 2014 1075 394 (7.26) 1067 441 (9.87) —— 565 % -047 [-1.20,026]
Poston 2015 743 28(7.3) 733 3(9) — & 435 % -020[-1.04,0.64 ]
Total (95% CI) 1818 1800 —— 100.0 % -0.35 [-0.90, 0.20 ]
Heterogeneity: Chi2 = 023, df = | (P = 0.63); I> =0.0%
Test for overall effect: Z = 1.25 (P = 0.21)
Test for subgroup differences: Not applicable
-2 -1 0 | 2

Favours diet and exercise

Favours control
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Analysis 1.72. Comparison | Combined diet and exercise interventions versus standard care, Outcome 72
Costs to families associated with the management provided (unit cost, EURO).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

| Combined diet and exercise interventions versus standard care

72 Costs to families associated with the management provided (unit cost, € )

Mean Mean
Study or subgroup Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| Delivery cost to the patient
Luoto 201 | 51 101 (31) 42 98 (36) 100.0 % 3.00[-10.82, 16.82]
Subtotal (95% CI) 51 42 100.0 % 3.00 [ -10.82, 16.82 ]
Heterogeneity: not applicable
Test for overall effect: Z = 043 (P = 0.67)
2 Neonatal care cost to the patient
Luoto 201 | 51 107 (38) 42 104 (43) 100.0 % 300 [-13.67,19.67]
Subtotal (95% CI) 51 42 100.0 % 3.00 [ -13.67,19.67 ]

Heterogeneity: not applicable
Test for overall effect: Z = 035 (P = 0.72)

-100  -50 0 50 100

Favours diet and exercise Favours control
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Analysis 1.73. Comparison | Combined diet and exercise interventions versus standard care, Outcome 73

Costs associated with the intervention (unit cost, EURO).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 73 Costs associated with the intervention (unit cost, € )

Mean Mean
Study or subgroup  Diet and exercise Control Difference Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl

| Total costs
Luoto 201 | 51 7763 (4511) 42 6994 (4326) — 769.00 [ -1032.23, 2570.23 ]
Total (95% CI) 51 42 T———— 100.0 % 769.00 [ -1032.23, 2570.23 ]

Heterogeneity: not applicable
Test for overall effect: Z = 0.84 (P = 0.40)
Test for subgroup differences: Not applicable

-1000  -500

Favours diet and exercise

0

500 1000

Favours control
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Analysis 1.74. Comparison | Combined diet and exercise interventions versus standard care, Outcome 74

Cost of maternal care (unit cost, EURO).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison:

Outcome:

74 Cost of maternal care (unit cost, € )

| Combined diet and exercise interventions versus standard care

Mean Mean
Study or subgroup  Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IVFixed,95% Cl
| Visits for primary health care J
Luoto 201 51 1044 (220) 421087 (196) 100.0 % -43.00 [-127.61,41.61 ]
Subtotal (95% CI) 51 42 - 100.0 % -43.00 [ -127.61, 41.61 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.00 (P = 0.32)
2 Visits for specialist health care
Luoto 201 | 51 326 (332) 42 373 (387) L 3 100.0 % -47.00 [ -195.33, 101.33 ]
Subtotal (95% CI) 51 42 - 100.0 %  -47.00 [ -195.33, 101.33 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.62 (P = 0.53)
3 Visits to a diabetes nurse
Luoto 201 | 51 10 (42) 42 4 (20) | 100.0 % 6.00[-7.02, 19.02 ]
Subtotal (95% CI) 51 42 100.0 % 6.00 [ -7.02, 19.02 |
Heterogeneity: not applicable
Test for overall effect: Z = 0.90 (P = 0.37)
4 Visits to a dietitian
Luoto 201 | 51 3(27) 42 0(0) Not estimable
Subtotal (95% CI) 51 42 Not estimable
Heterogeneity: not applicable
Test for overall effect: not applicable
5 Use of insulin/other diabetes medication
Luoto 201 | 51 3 (15) 42 4(18) [ | 100.0 % -1.00 [-7.83,5.83]
Subtotal (95% CI) 51 42 100.0 % -1.00 [ -7.83,5.83 ]
Heterogeneity: not applicable
Test for overall effect: Z =029 (P = 0.77)
6 Hospital days before and after delivery
Luoto 201 | 51 453 (889) 42 352 (620) —— 100.0 % 101.00 [ -206.71, 40871 ]
Subtotal (95% CI) 51 42 —— 100.0 % 101.00 [ -206.71, 408.71 ]
Heterogeneity: not applicable
Test for overall effect: Z = 0.64 (P = 0.52)
7 Delivery cost to the municipality
Luoto 201 | 51 2098 (635) 42 2076 (622) f 100.0 % 22.00 [ -23443, 27843 ]
-1000  -500 0 500 1000

Favours diet and exercise

Favours control

(Continued . . .)
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(... Continued)

Mean Mean
Study or subgroup  Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV Fixed,95% ClI
Subtotal (95% CI) 51 42 —— 100.0 % 22.00 [ -234.43, 278.43 |
Heterogeneity: not applicable
Test for overall effect: Z = 0.17 (P = 0.87)
8 Absence from work
Luoto 201 | 51 1853 (3466) 42 1725 (3502) 100.0 % 128.00 [ -1295.58, 1551.58 ]

Subtotal (95% CI) 51 42

Heterogeneity: not applicable
Test for overall effect: Z = 0.18 (P = 0.86)

il

100.0 % 128.00 [ -1295.58, 1551.58 |

-1000

Favours diet and exercise

-500

0 500 1000

Favours control

Analysis 1.75. Comparison | Combined diet and exercise interventions versus standard care, Outcome 75
Cost of infant care (unit cost, EURO).

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: | Combined diet and exercise interventions versus standard care

Outcome: 75 Cost of infant care (unit cost, € )

Mean Mean
Study or subgroup  Diet and exercise Control Difference Weight Difference
N Mean(SD) N Mean(SD) IV,Fixed,95% Cl IV,Fixed,95% Cl
| Neonatal care cost to municipality
Luoto 201 | 51 1574 (2044) 42 1121 (1652) —— 100.0 % 453.00 [ -298.20, 1204.20 ]
Total (95% CI) 51 42 —T— 100.0 % 453.00 [ -298.20, 1204.20 ]
Heterogeneity: not applicable
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Not applicable
-1000  -500 0 500 1000

Favours diet and exercise

Favours control
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Analysis 2.1. Comparison 2 Combined diet and exercise interventions versus standard care: subgroups
based on study design, Outcome | Gestational diabetes.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 2 Combined diet and exercise interventions versus standard care: subgroups based on study design

Outcome: | Gestational diabetes
Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
I Individually-randomised
Bruno 2016 13/69 23/62 — 6.0 % 051[028,091]
Dodd 2014 148/1080 120/1073 — 135 % 123098, 154]
Harrison 2013 27121 35/107 - 8.6 % 0.68[ 044, 1.05]
Herring 2016 1127 1129 04 % 1.07 [ 007, 1633]
Hui 2012 2/102 3/88 1.0 % 0.58[0.10,336]
Hui 2014 1/57 3/56 0.6 % 0.33[0.04,305]
Jing 2015 26/115 37/106 - 8.6 % 0.65[042,099]
Koivusalo 2016 20/144 27/125 - 69 % 0.64[0.38, 1.09]
Korpi-Hyovalti 201 | 3/27 1127 0.6 % 3.00[0.33,27.06 ]
Petrella 2013 7/33 16/28 DE— 44 % 0.37[0.18,077]
Phelan 2011 19/171 13/178 50% 1.52[0.78,298]
Polley 2002 2/57 3/53 1.0 9% 0.62[0.11,357]
Poston 2013 22/79 24/75 e B 7.6 % 0.87[054, 141]
Poston 2015 160/629 172/651 M 14.5 % 096080, I.16]
Sagedal 2017 32/275 25/272 - 74 % 127 077,208 ]
Vinter 201 | 9/150 8/154 30% .16 046,291 ]
Wang 2015 23/134 33/138 — 77 % 0.72[045, 1.16]
Subtotal (95% CI) 3270 3222 —— 96.6 % 0.84 [ 0.70, 1.01 ]
Total events: 515 (Diet and exercise), 544 (Control)
Heterogeneity: Tau? = 0.05; Chi? = 30.06, df = 16 (P = 0.02); I> =47%
Test for overall effect: Z = 1.84 (P = 0.066)
2 Cluster-randomised
Luoto 201 | 8/51 5/42 25 % 1.32[047,373]
Rauh 2013 (1) 2/32 2/16 09 % 0.50[008,323]
Subtotal (95% CI) 83 58 T —— 3.4 % 1.05 [ 0.42, 2.60 ]
Total events: 10 (Diet and exercise), 7 (Control)
0.5 0.7 1.5 2

Favours diet and exercise

Favours control

(Continued . . .)
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
H,Random,:?S% H,Randor::l,%%
n/N n/N Cl
Heterogeneity: Tau? = 0.0; Chi> = 0.79, df = | (P = 0.37); I> =0.0%
Test for overall effect: Z = 0.10 (P = 0.92)
Total (95% CI) 3353 3280 —— 100.0 % 0.85[0.71, 1.01 ]
Total events: 525 (Diet and exercise), 551 (Control)
Heterogeneity: Tau? = 0.05; Chi? = 3093, df = 18 (P = 0.03); I> =42%
Test for overall effect: Z = 1.82 (P = 0.069)
Test for subgroup differences: Chi? = 0.22, df = | (P = 0.64), I> =0.0%
05 07 | 1.5 2
Favours diet and exercise Favours control

() GDM or impaired glucose tolerance

Analysis 2.2. Comparison 2 Combined diet and exercise interventions versus standard care: subgroups
based on study design, Outcome 2 Pre-eclampsia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 2 Combined diet and exercise interventions versus standard care: subgroups based on study design

Outcome: 2 Pre-eclampsia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
I Individually-randomised L
Dodd 2014 56/1080 53/1073 352% 105073, 1.51]
Koivusalo 2016 71144 3/125 ] 2.1 % 203[054,7.67]
Phelan 2011 20/171 20/178 - 13.0% 104058, 1.87]
Polley 2002 2/57 3/53 R [ 2.1 % 0.62[0.11,357]
Poston 2015 271753 271752 — 17.9 % 1.00 [ 059, 1.69 ]
Sagedal 2017 101293 15/290 - 10.0 % 0.66[0.30, 1.44]
Vinter 2011 (1) 23/150 28/154 . 18.3 % 0.84[051, 140]
Subtotal (95% CI) 2648 2625 < 98.5 % 0.97 [ 0.78, 1.21]
Total events: 145 (Diet and exercise), 149 (Control)
Heterogeneity: Chi? = 2.90, df = 6 (P = 0.82); 1> =0.0%
Test for overall effect: Z = 024 (P = 0.81)
005 02 | 5 20
Favours diet and exercise Favours control
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl

2 Cluster-randomised

Luoto 201 | 3/51 2/42 - 1 1.5 % 124[022,705]
Subtotal (95% CI) 51 42 —— 1.5 % 1.24[0.22,7.05]
Total events: 3 (Diet and exercise), 2 (Control)
Heterogeneity: not applicable
Test for overall effect: Z =024 (P = 0.81)
Total (95% CI) 2699 2667 * 100.0 % 0.98 [ 0.79, 1.22 ]
Total events: 148 (Diet and exercise), 151 (Control)
Heterogeneity: Chi? = 2.97, df = 7 (P = 0.89); 1> =0.0%
Test for overall effect: Z =021 (P = 0.84)
Test for subgroup differences: Chi> = 0.07, df = | (P = 0.79), I> =0.0%

005 02 | 5 20
Favours diet and exercise Favours control

(1) Pre-eclampsia/pregnancy-induced hypertension

Analysis 2.3. Comparison 2 Combined diet and exercise interventions versus standard care: subgroups
based on study design, Outcome 3 Caesarean section.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 2 Combined diet and exercise interventions versus standard care: subgroups based on study design

Outcome: 3 Caesarean section

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio

n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI

I Individually-randomised
Asbee 2009 8/57 12/43 T 1.5 % 050023, 1.12]
Bruno 2016 17/69 25/62 — 29 % 061 [037,1.02]
Dodd 2014 370/1075 389/1067 —- 425 % 094 [0.84, 1.06 ]
Herring 2016 13127 10/29 I.1% 1140 [ 0.74, 2.64 ]
Hui 2012 2/102 3/88 0.4 % 0.58[0.10,3.36]
Hui 2014 0/57 2/56 0.3 % 020 [0.01, 4.00]
Koivusalo 2016 31/144 30/125 35% 090[058, 139]
05 0.7 | 15 2
Favours diet and exercise Favours control
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Petrella 2013 11733 928 I.1'% .04 050, 2.14]
Phelan 2011 57/171 67/178 e 72 % 0.89[067, 1.18]
Polley 2002 4/57 10/53 D— I.1'% 037[0.12, 1.11]
Poston 2015 2717765 2741757 —a— 300 % 098086, 1.12]
Sagedal 2017 38/296 36/395 - 34 % 141 1092,2.17]
Vinter 201 | 40/150 39/154 - 1 42 % 105072, 1.54]
Subtotal (95% CI) 3003 3035 - 99.0 % 0.95 [ 0.88, 1.02 ]

Total events: 862 (Diet and exercise), 906 (Control)
Heterogeneity: Chi? = 14.90, df = 12 (P = 0.25); I> =19%
Test for overall effect: Z = 1.36 (P = 0.17)
2 Clusterrandomised

Rauh 2013 10/34 717 B 1.0 % 0711033, 1.54]

Subtotal (95% CI) 34 17 e —— 1.0 % 0.71[0.33, 1.54 ]
Total events: 10 (Diet and exercise), 7 (Control)
Heterogeneity: not applicable

Test for overall effect: Z = 0.86 (P = 0.39)
Total (95% CI) 3037 3052 - 100.0 % 0.95 [ 0.88, 1.02 ]
Total events: 872 (Diet and exercise), 913 (Control)

Heterogeneity: Chi? = 1543, df = 13 (P = 0.28); I> =16%

Test for overall effect: Z = 1.43 (P = 0.15)

Test for subgroup differences: Chi? = 0.52, df = | (P = 0.47), I> =0.0%

05 07 | 1.5 2
Favours diet and exercise Favours control
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Analysis 2.4. Comparison 2 Combined diet and exercise interventions versus standard care: subgroups
based on study design, Outcome 4 Large-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 2 Combined diet and exercise interventions versus standard care: subgroups based on study design

Outcome: 4 Large-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
I Individually-randomised
Bruno 2016 1/69 7162 A 20 % 0.13[0.02, 1.01]
Dodd 2014 203/1075 224/1067 - 622 % 090[0.76, 1.07 ]
Herring 2016 1127 029 0.1 % 321 [0.14,7568]
Hui 2012 12/102 15/88 R E— 45 % 069034, 1.39]
Hui 2014 6/57 4/56 I.1'% 147 [ 044, 494 ]
Poston 2013 7/86 7/84 20 % 0.98[0.36, 2.66 ]
Poston 2015 711761 61/751 - " 17.0 % [.15[083, 1.59]
Sagedal 2017 71296 117295 A 30% 0.63[025, 1.61]
Vinter 201 | 23/150 18/154 N . 49 % .31 [074,233]
Subtotal (95% CI) 2623 2586 - 96.8 % 0.94 [ 0.82, 1.08 ]
Total events: 331 (Diet and exercise), 347 (Control)
Heterogeneity: Chi2 = 9.10, df = 8 (P = 0.33); I> =12%
Test for overall effect: Z = 0.86 (P = 0.39)
2 Cluster-randomised
Luoto 201 | 6/51 8/42 A 24 % 0.62[023, 1.64]
Rauh 2013 2/34 2/17 0.7 % 0.50[008,325]
Subtotal (95% CI) 85 59 I —— 3.2 % 0.59 [ 0.25, 1.40 ]
Total events: 8 (Diet and exercise), 10 (Control)
Heterogeneity: Chi2 = 0.04, df = | (P = 0.84); I> =0.0%
Test for overall effect: Z = 1.19 (P = 0.23)
Total (95% CI) 2708 2645 - 100.0 % 0.93 [ 0.81, 1.07 ]
Total events: 339 (Diet and exercise), 357 (Control)
Heterogeneity: Chi2 = 10.24, df = 10 (P = 0.42); I> =2%
Test for overall effect: Z = 1.04 (P = 0.30)
Test for subgroup differences: Chi? = 1.09, df = | (P = 0.30), I> =8%
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Analysis 3.1. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome | Gestational diabetes.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: | Gestational diabetes
Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl Cl
I Normal weight women (BMI < 25 kg/m?)
Hui 2014 0/30 0/27 Not estimable
Phelan 2011 8/90 6/92 25% 1.36 [049,377]
Polley 2002 0/30 2/31 03 % 021 [001,4.13]
Subtotal (95% CI) 150 150 — 2.8 % 0.91 [ 0.19, 4.24 ]
Total events: 8 (Diet and exercise), 8 (Control)
Heterogeneity: Tau? = 0.52; Chi? = 1.40, df = | (P = 0.24); I> =29%
Test for overall effect: Z = 0.13 (P = 0.90)
2 Overweight or obese women (BMI > 25kg/m?)
Bruno 2016 13/69 23/62 - 59 % 051028 091]
Dodd 2014 148/1080 120/1073 " 137 % 123098, 154]
Harrison 2013 277121 35/107 D E— 85% 0.68 [ 044, 1.05]
Herring 2016 1127 1129 04 % 1.07 [ 007, 1633 ]
Hui 2014 1127 3/29 0.6 % 0.36[0.04,324]
Petrella 2013 7/33 16/28 43% 0.37[0.18,077]
Phelan 2011 11/81 7/86 I 3.1 % 1.67 [ 0.68,4.09 ]
Polley 2002 2/27 1122 05 % 1.63[0.16, 1681 ]
Subtotal (95% CI) 1465 1436 T—— 37.0 % 0.77 [ 0.50, 1.20 ]
Total events: 210 (Diet and exercise), 206 (Control)
Heterogeneity: Tau? = 0.19; Chi? = 2043, df = 7 (P = 0.005); I> =66%
Test for overall effect: Z = 1.14 (P = 0.25)
3 Obese women (BMI > 30kg/m?)
Poston 2013 22/79 24/75 e B 75 % 0.87[054, 141]
Poston 2015 160/629 172/651 " 14.8 % 096080, I.16]
Vinter 201 | 9/150 8/154 29 % .16 046,291 ]
Subtotal (95% CI) 858 880 — 25.2 % 0.96 [ 0.81,1.13 ]
Total events: 191 (Diet and exercise), 204 (Control)
Heterogeneity: Tau? = 0.0; Chi> = 0.31, df = 2 (P = 0.86); I> =0.0%
Test for overall effect: Z =051 (P = 0.61)
4 Any women
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom,95% HRandom 95%
n/N n/N Cl
Hui 2012 2/102 3/88 09 % 0.58[0.10,336]
Jing 2015 26/115 37/106 - 8.6 % 0.65[042,099]
Koivusalo 2016 20/144 27/125 A — 68 % 0.64 038, 1.09 ]
Korpi-Hyovalti 201 | 3/27 1127 0.6 % 3.00[0.33,27.06 ]
Luoto 201 | 8/51 5/42 24 % 1.32[047,373]
Rauh 2013 (1) 2/32 2/16 0.8 % 0.50[008,323]
Sagedal 2017 32/275 25/272 - 73 % 1.27[0.77,208]
Wang 2015 23/134 33/138 — 7.6 % 0.72[045, 1.16]
Subtotal (95% CI) 880 814 —— 35.0 % 0.80 [ 0.63, 1.03 |
Total events: | 16 (Diet and exercise), 133 (Control)
Heterogeneity: Tau? = 0.01; Chi? = 7.79, df = 7 (P = 0.35); I> =10%
Test for overall effect: Z = 1.72 (P = 0.086)
Total (95% CI) 3353 3280 — 100.0 % 0.86 [ 0.72, 1.02 ]

Total events: 525 (Diet and exercise), 551 (Control)

Heterogeneity: Tau? = 0.04; Chi? = 31.92, df = 20 (P = 0.04); I> =37%
Test for overall effect: Z = 1.76 (P = 0.078)

Test for subgroup differences: Chi? = 1.73, df = 3 (P = 0.63), I> =0.0%
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Analysis 3.2. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome 2 Pre-eclampsia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: 2 Pre-eclampsia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-H Fixed,95% ClI
| Normal weight women (BMI < 25 kg/m?)
Phelan 2011 3/90 9192 T 59 % 0.34[0.10, 1.22]
Polley 2002 0/30 0/31 Not estimable
Subtotal (95% CI) 120 123 — 5.9 % 0.34 [ 0.10, 1.22 ]
Total events: 3 (Diet and exercise), 9 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 1.66 (P = 0.098)
2 Overweight or obese women (BMI > 25kg/m?)
Dodd 2014 56/1080 53/1073 - 352% 105073, 1.51]
Phelan 2011 17/81 11/86 ™ 7.1% 1.64[0.82,329]
Polley 2002 2/27 3/22 - 1 22% 0.54[0.10,297]
Subtotal (95% CI) 1188 1181 * 44.4 % 1.12 [ 0.82,1.54 ]
Total events: 75 (Diet and exercise), 67 (Control)
Heterogeneity: Chi? = 1.98, df = 2 (P = 0.37); 1> =0.0%
Test for overall effect: Z = 0.70 (P = 0.49)
3 Obese women (BMI > 30kg/m?)
Poston 2015 271753 271752 = 179 % .00 [ 059, 1.69]
Vinter 2011 (1) 23/150 28/154 .- 18.3 % 0.84[051, 140]
Subtotal (95% CI) 903 906 - 36.1 % 0.92 [ 0.64, 1.32 ]
Total events: 50 (Diet and exercise), 55 (Control)
Heterogeneity: Chi? = 021, df = | (P = 0.65); 1> =0.0%
Test for overall effect: Z = 0.45 (P = 0.65)
4 Any women
Koivusalo 2016 7/144 3/125 ] 2.1 % 203[054,7.67]
Luoto 201 | 3/51 2/42 1.5 % 124[022,705]
Sagedal 2017 101293 15/290 T 10.0 % 0.66 [0.30, 1.44]
Subtotal (95% CI) 488 457 - 13.5 % 0.94 [ 0.51, 1.73 ]
Total events: 20 (Diet and exercise), 20 (Control)
Heterogeneity: Chi2 = 2.15, df = 2 (P = 0.34); I> =7%
Test for overall effect: Z = 021 (P = 0.83)
Total (95% CI) 2699 2667 * 100.0 % 0.98 [ 0.79, 1.21 ]
Total events: 148 (Diet and exercise), 151 (Control)
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Diet and exercise
n/N

Study or subgroup

Control Risk Ratio
n/N M-H,Fixed,95% Cl

Weight

(... Continued)
Risk Ratio

M-HFixed,95% Cl

Heterogeneity: Chi2 = 7.89, df = 8 (P = 0.44); I> =0.0%

Test for overall effect: Z = 022 (P = 0.83)

Test for subgroup differences: Chi? = 3.45, df = 3 (P = 0.33), I> =13%

(1) Pre-eclampsia/pregnancy-induced hypertension

005 02 | 5 20

Favours diet and exercise

Favours control

Analysis 3.3. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome 3 Pregnancy-induced hypertension or hypertension.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: 3 Pregnancy-induced hypertension or hypertension

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N cl @]
I Underweight women

Polley 2002 6/57 8/53 . 14.0 % 0.70[ 026, 1.88]
Subtotal (95% CI) 57 53 — 14.0 % 0.70 [ 0.26, 1.88 ]
Total events: 6 (Diet and exercise), 8 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.71 (P = 0.48)
2 Normal weight women (BMI < 25 kg/m?)

Phelan 2011 3/90 11792 - 11.29% 0.28[0.08,097]
Subtotal (95% CI) 90 92 — 11.2 % 0.28 [ 0.08, 0.97 ]
Total events: 3 (Diet and exercise), || (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 2.01 (P = 0.044)
3 Overweight or obese women (BMI > 25kg/m?)

Bruno 2016 2/69 13/62 . 93 % 0.14[0.03,059]

Dodd 2014 101/1080 94/1073 + 236 % 107082, 140]

Koivusalo 2016 19/144 12/125 - 182 % 1.37[0.70,272]

Petrella 2013 1/33 7128 D 58% 0.12[0.02, 093]
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
H,RandonT,:?S% H,Randor::l,%%
n/N n/N Cl
Phelan 201 | 17/81 1'1/86 T 18.0% 1.64[0.82,329 ]
Subtotal (95% CI) 1407 1374 —— 74.9 % 0.82 [ 0.43, 1.58 ]
Total events: 140 (Diet and exercise), 137 (Control)
Heterogeneity: Tau? = 0.33; Chi? = 14.35, df = 4 (P = 001); 1> =72%
Test for overall effect: Z = 0.59 (P = 0.55)
Total (95% CI) 1554 1519 —— 100.0 % 0.71 [ 0.41, 1.25]
Total events: 149 (Diet and exercise), 156 (Control)
Heterogeneity: Tau? = 0.33; Chi? = 19.26, df = 6 (P = 0.004); I> =69%
Test for overall effect: Z = 1.18 (P = 0.24)
Test for subgroup differences: Chi> = 2.29, df = 2 (P = 0.32), > =13%
0l 02 05 | 2 5 10
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Analysis 3.4. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome 4 Caesarean section.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: 4 Caesarean section

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H,Fixed,95% Cl
I Normal weight women (BMI < 25 kg/m?)
Hui 2014 0/30 0727 Not estimable
Phelan 2011 24/90 25/92 27 % 098061, 158]
Polley 2002 2/30 4/31 04 % 0.52[0.10,261]
Subtotal (95% CI) 150 150 T 3.1 % 0.92 [ 0.58, 1.45 ]
Total events: 26 (Diet and exercise), 29 (Control)
Heterogeneity: Chi? = 0.56, df = | (P = 0.46); 1> =0.0%
Test for overall effect: Z =037 (P =0.71)
2 Overweight or obese women (BMI > 25kg/m?)
Bruno 2016 17/69 25/62 — 29 % 061 [037,1.02]
Dodd 2014 370/1075 389/1067 —- 425 % 094 [0.84, 1.06 ]
05 07 | 1.5 2
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Herring 2016 1327 10129 I.1'% 140 [ 0.74,2.64]
Hui 2014 0/27 2/29 03 % 021 [001,427]
Petrella 2013 11/33 9/28 I.1'% 1.04 [ 050, 2.14]
Phelan 2011 33/81 42/86 - 1 44 % 0.83[059, 1.17]
Polley 2002 2127 6/22 7 0.7 % 027006, 1.21]

Subtotal (95% CI) 1339 1323 - 53.0 % 0.91 [ 0.83, 1.01 ]

Total events: 446 (Diet and exercise), 483 (Control)

Heterogeneity: Chi2 = 820, df = 6 (P = 0.22); 1> =27%

Test for overall effect: Z = 1.69 (P = 0.091)

3 Obese women (BMI > 30kg/m?)
Poston 2015 2717765 2741757 —&— 300 % 098086, 1.12]
Vinter 201 | 40/150 39/154 -1 42 % 1.05[0.72, 1.54]

Subtotal (95% CI) 915 911 - 34.2 % 0.99 [0.87,1.12 ]

Total events: 311 (Diet and exercise), 313 (Control)

Heterogeneity: Chi2 = 0.13, df = | (P = 0.72); I> =0.0%

Test for overall effect: Z = 0.19 (P = 0.85)

4 Any women
Asbee 2009 8/57 12/43 — 1.5% 050[023, 1.12]
Hui 2012 2/102 3/88 04 % 0.58[0.10,336]
Koivusalo 2016 31/144 30/125 35% 090[058, 139]
Rauh 2013 10/34 avs 1.0 9% 0.71 033, 1.54]
Sagedal 2017 38/296 36/395 T 34 % 141 1092,217]

Subtotal (95% CI) 633 668 — 9.7 % 0.98 [ 0.75, 1.28 ]

Total events: 89 (Diet and exercise), 88 (Control)

Heterogeneity: Chi2 = 6.54, df = 4 (P = 0.16); I> =39%

Test for overall effect: Z = 0.13 (P = 0.90)

Total (95% CI) 3037 3052 - 100.0 % 0.95 [ 0.88, 1.02 ]

Total events: 872 (Diet and exercise), 913 (Control)

Heterogeneity: Chi2 = 1609, df = 15 (P = 0.38); I> =7%

Test for overall effect: Z = 1.42 (P = 0.15)

Test for subgroup differences: Chi? = 0.95, df = 3 (P = 0.81), I> =0.0%
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Analysis 3.5. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome 5 Perinatal mortality.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: 5 Perinatal mortality

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
| Overweight or obese women (BMI > 25kg/m?)

Dodd 2014 (1) 6/1105 6/1097 - 333% 0991032,307]
Subtotal (95% CI) 1105 1097 - 33.3 % 0.99 [ 0.32, 3.07 ]
Total events: 6 (Diet and exercise), 6 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.01 (P = 0.99)
2 Obese women (BMI > 30 kg/m?)

Poston 2015 91783 12/772 L] 66.7 % 0741031, 1.74]
Subtotal (95% CI) 783 772 - 66.7 % 0.74 [ 0.31, 1.74 ]
Total events: 9 (Diet and exercise), 12 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.69 (P = 0.49)
Total (95% CI) 1888 1869 i 100.0 % 0.82 [ 0.42, 1.63 ]
Total events: |5 (Diet and exercise), 18 (Control)
Heterogeneity: Chi2 = 0.17, df = | (P = 0.68); 1> =0.0%
Test for overall effect: Z = 0.56 (P = 0.58)
Test for subgroup differences: Chi? = 0.17, df = | (P = 0.68), I> =0.0%
0.001 001 0.1 | 10100 1000
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Analysis 3.6. Comparison 3 Combined diet and exercise interventions versus standard care: subgroups
based on maternal BMI, Outcome 6 Large-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 3 Combined diet and exercise interventions versus standard care: subgroups based on maternal BMI

Outcome: 6 Large-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
| Normal weight women (BMI < 25 kg/m?)

Hui 2014 2/30 3/27 09 % 060[0.11,332]
Subtotal (95% CI) 30 27 — 0.9 % 0.60 [ 0.11, 3.32 ]
Total events: 2 (Diet and exercise), 3 (Control)

Heterogeneity: not applicable
Test for overall effect: Z = 0.58 (P = 0.56)
2 Overweight or obese women (BMI > 25kg/m?)

Bruno 2016 1/69 7162 A 20 % 0.13[0.02, 1.01]

Dodd 2014 203/1075 224/1067 - 622 % 090[0.76, 1.07]

Herring 2016 1127 029 0.1 % 321 [0.14,7568]

Hui 2014 427 1129 03 % 430[051,36.07]
Subtotal (95% CI) 1198 1187 —— 64.6 % 0.89 [ 0.76, 1.06 ]
Total events: 209 (Diet and exercise), 232 (Control)

Heterogeneity: ChiZ2 = 6.1, df =3 (P =0.11); > =51%
Test for overall effect: Z = 1.31 (P =0.19)
3 Obese women (BMI > 30kg/m?)

Poston 2013 7/86 7/84 20 % 0.98[0.36, 2.66 ]

Poston 2015 711761 61/751 - " 17.0 % [.15[083, 1.59]

Vinter 201 | 23/150 18/154 N . 49 % .31 [074,233]
Subtotal (95% CI) 997 989 ——— 23.9 % 1.17 [ 0.89, 1.54 ]
Total events: 101 (Diet and exercise), 86 (Control)

Heterogeneity: Chi2 = 0.29, df = 2 (P = 0.87); I> =0.0%
Test for overall effect: Z = 1.11 (P =0.27)
4 Any women

Hui 2012 12/102 15/88 4.5 % 069034, 1.39]

Luoto 201 | 6/51 8/42 A 24 % 0.62[023, 1.64]

Rauh 2013 2/34 2/17 0.7 % 0.50[0.08,325]

Sagedal 2017 71296 117295 30% 0.63[025, 1.61]
Subtotal (95% CI) 483 442 ] 10.7 % 0.64 [ 0.40, 1.03 ]
Total events: 27 (Diet and exercise), 36 (Control)

Heterogeneity: Chi2 = 0.12, df = 3 (P = 0.99); I> =0.0%
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI

Test for overall effect: Z = 1.82 (P = 0.068)
Total (95% CI) 2708 2645 - 100.0 % 0.93 [ 0.81, 1.07 ]

Total events: 339 (Diet and exercise), 357 (Control)

Heterogeneity: Chi2 = 11.93,df = 11 (P =0.37); > =8%

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Chi? = 546, df = 3 (P = 0.14), I> =45%
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Analysis 4.1. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups
based on ethnicity, Outcome | Gestational diabetes.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: | Gestational diabetes

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
HRandom95% HRandom95%

n/N n/N Cl

| Majority 'low risk’ ethnicities
Bruno 2016 13/69 23/62 _ 60 % 0517028 091]
Dodd 2014 148/1080 120/1073 — 135% 123098, 1.54]
Petrella 2013 7133 16/28 D 44 % 037[0.18,0.77]
Phelan 201 | 19/171 13/178 -1 50 % 1.52 078,298 ]
Vinter 201 | 9/150 8/154 30% 116 [ 046,291 ]
Subtotal (95% CI) 1503 1495 T——— 31.9 % 0.85 [ 0.50, 1.43 |

Total events: 196 (Diet and exercise), 180 (Control)

Heterogeneity: Tau? = 0.25; Chi? = 16.68, df = 4 (P = 0.002); I> =76%

Test for overall effect: Z = 0.62 (P = 0.54)
2 Majority 'high risk’ ethnicities

Herring 2016 1127 1129 04 % 1.07 [0.07, 16.33]
Subtotal (95% CI) 27 29 e — 0.4 % 1.07 [ 0.07, 16.33 ]
Total events: | (Diet and exercise), | (Control)
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
HRandom 95% HRandom 95%
n/N n/N Cl
Heterogeneity: not applicable
Test for overall effect: Z = 0.05 (P = 0.96)
3 Mixed ethnicities
Harrison 2013 271121 35/107 ‘ - 8.6 % 0.68 044, 1.05]
Hui 2012 2/102 3/88 1.0 % 0.58[0.10,336]
Hui 2014 1/57 3/56 0.6 % 0.33[0.04,3.05]
Polley 2002 2/57 3/53 1.0 % 0.62[0.11,357]
Poston 2013 22/79 24775 - 7.6 % 0.87[054, 141]
Poston 2015 160/629 172/651 ™ 14.5 % 096080, I.16]
Rauh 2013 (1) 2/32 2/16 09 % 0.50[008,323]
Subtotal (95% CI) 1077 1046 - 34.1 % 0.89 [ 0.76, 1.05 ]
Total events: 216 (Diet and exercise), 242 (Control)
Heterogeneity: Tau? = 0.0; Chi> = 3.71, df = 6 (P = 0.72); I> =0.0%
Test for overall effect: Z = 1.40 (P = 0.16)
4 Unclear
Jing 2015 26/115 37/106 D 8.6 % 0.65[042,099]
Koivusalo 2016 20/144 27/125 . 69 % 0.64 038, 1.09 ]
Korpi-Hyovalti 201 | 327 1127 0.6 % 3.00[0.33,27.06 ]
Luoto 201 | 8/51 5/42 25% 1.32[047,373]
Sagedal 2017 32/275 25/272 e 74 % 127 077,208 ]
Wang 2015 23/134 33/138 —- 77 % 0721045, 1.16]
Subtotal (95% CI) 746 710 —— 33.7 % 0.83 [0.61,1.12]
Total events: |12 (Diet and exercise), 128 (Control)
Heterogeneity: Tau? = 0.04; Chi? = 741, df =5 (P = 0.19); I> =33%
Test for overall effect: Z = 122 (P = 0.22)
Total (95% CI) 3353 3280 - 100.0 % 0.85[0.71, 1.01 ]
Total events: 525 (Diet and exercise), 551 (Control)
Heterogeneity: Tau? = 0.05; Chi? = 3093, df = 18 (P = 0.03); I> =42%
Test for overall effect: Z = 1.82 (P = 0.069)
Test for subgroup differences: Chi? = 0.22, df = 3 (P = 0.97), I> =0.0%
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Analysis 4.2. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups

based on ethnicity, Outcome 2 Pre-eclampsia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: 2 Pre-eclampsia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl
| Majority 'low risk” ethnicities
Dodd 2014 56/1080 53/1073 - 352 % 1057073, 1.51]
Phelan 201 | 20/171 20/178 - 13.0% 1.04 058, 1.87]
Vinter 2011 (1) 23/150 28/154 . 183 % 084051, 1.40]
Subtotal (95% CI) 1401 1405 * 66.5 % 0.99 [ 0.76, 1.29 ]
Total events: 99 (Diet and exercise), 101 (Control)
Heterogeneity: Chi? = 0.52, df = 2 (P = 0.77); 1> =0.0%
Test for overall effect: Z = 0.07 (P = 0.95)
2 Mixed ethnicities
Polley 2002 2/57 3/53 2.1% 062[0.11,357]
Poston 2015 271753 271752 . 179 % 1.00 [ 0.59, 1.69 ]
Subtotal (95% CI) 810 805 - 20.0 % 0.96 [ 0.58, 1.58 |
Total events: 29 (Diet and exercise), 30 (Control)
Heterogeneity: Chi? = 026, df = | (P = 0.61); 1> =0.0%
Test for overall effect: Z = 0.16 (P = 0.87)
3 Unclear
Koivusalo 2016 71144 3/125 [ 2.1% 203[054,767]
Luoto 2011 3/51 2142 1.5 % 124 [0.22,7.05]
Sagedal 2017 10/293 15/290 T 10.0 % 066030, 1.44]
Subtotal (95% CI) 488 457 - 13.6 % 0.94 [ 0.51, 1.73 ]
Total events: 20 (Diet and exercise), 20 (Control)
Heterogeneity: Chi? = 2.15, df = 2 (P = 0.34); 1> =7%
Test for overall effect: Z =021 (P = 0.83)
Total (95% CI) 2699 2667 * 100.0 % 0.98 [ 0.79, 1.22 ]
Total events: 148 (Diet and exercise), 151 (Control)
Heterogeneity: Chi2 = 297, df = 7 (P = 0.89); I> =0.0%
Test for overall effect: Z = 021 (P = 0.84)
Test for subgroup differences: Chi? = 0.04, df = 2 (P = 0.98), I> =0.0%

(1) Pre-eclampsia/pregnancy-induced hypertension
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Analysis 4.3. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups
based on ethnicity, Outcome 3 Pregnancy-induced hypertension or hypertension.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: 3 Pregnancy-induced hypertension or hypertension

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-

H,Random,95% H,Random,95%
n/N n/N Cl Cl

| Majority 'low risk” ethnicities

Bruno 2016 2/69 13/62 -— 85% 0.14[ 003,059 ]
Dodd 2014 101/1080 94/1073 - 297 % 1.07 [ 0.82, 140 ]
Petrella 2013 1/33 728 —_— 50% 0.12[002, 093]
Phelan 2011 20/171 22/178 —a— 27% 095 [0.54, 1.67 ]
Polley 2002 6/57 8/53 — 140 % 070026, 1.88 ]

Subtotal (95% CI) 1410 1394 —— 80.0 % 0.64 [ 0.34, 1.17 ]

Total events: 130 (Diet and exercise), 144 (Control)
Heterogeneity: Tau? = 0.27; Chi? = 12,07, df = 4 (P = 0.02); I> =67%
Test for overall effect: Z = 1.44 (P = 0.15)

2 Unclear
Koivusalo 2016 19/144 12/125 T 200 % 1.37[0.70,272]
Subtotal (95% CI) 144 125 —-_— 20.0 % 1.37 [ 0.70, 2.72 ]

Total events: 19 (Diet and exercise), 12 (Control)
Heterogeneity: not applicable

Test for overall effect: Z =091 (P = 0.36)
Total (95% CI) 1554 1519 - 100.0 % 0.78 [ 0.47, 1.27 ]
Total events: 149 (Diet and exercise), 156 (Control)

Heterogeneity: Tau? = 0.19; Chi? = I3.11, df = 5 (P = 0.02); 1> =62%
Test for overall effect: Z = 1.01 (P =0.31)

Test for subgroup differences: Chi? = 2.71, df = | (P = 0.10), I> =63%
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Analysis 4.4. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups

based on ethnicity, Outcome 4 Caesarean section.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: 4 Caesarean section

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
| Majority 'low risk” ethnicities
Bruno 2016 17/69 25/62 29 % 0.61[037,1.02]
Dodd 2014 370/1075 389/1067 —- 425 % 094084, 1.06 ]
Petrella 2013 11733 928 I.1'% .04 050, 2.14]
Phelan 2011 57/171 67/178 I 72% 0.89[067, 1.18]
Vinter 201 | 40/150 39/154 -1 42 % 1.05[0.72, 1.54]
Subtotal (95% CI) 1498 1489 - 57.8 % 0.93 [ 0.84, 1.03 ]
Total events: 495 (Diet and exercise), 529 (Control)
Heterogeneity: Chi2 = 327, df = 4 (P = 0.51); 1> =0.0%
Test for overall effect: Z = 1.44 (P = 0.15)
2 Majority 'high risk’ ethnicities
Asbee 2009 8/57 12/43 — 1.5% 0501023, 1.12]
Herring 2016 1327 10129 N I.1'% 140 [ 0.74, 2.64 ]
Subtotal (95% CI) 84 72 ——— 2.5 % 0.87 [ 0.54, 1.42 ]
Total events: 21 (Diet and exercise), 22 (Control)
Heterogeneity: Chi2 = 391, df = | (P = 0.05); 1> =74%
Test for overall effect: Z = 0.55 (P = 0.58)
3 Mixed ethnicities
Hui 2012 2/102 3/88 04 % 0.58[0.10,336]
Hui 2014 0/57 2/56 03 % 0.20[0.01,4.00]
Polley 2002 4/57 10/53 — I.1'% 037[0.12, 1.11]
Poston 2015 2717765 2741757 i 300 % 098086, 1.12]
Rauh 2013 10/34 77 A 1.0 % 0.71 033, 1.54]
Subtotal (95% CI) 1015 971 - 32.8 % 0.94 [ 0.82, 1.07 ]
Total events: 287 (Diet and exercise), 296 (Control)
Heterogeneity: Chi? = 491, df = 4 (P = 0.30); 1> =19%
Test for overall effect: Z = 095 (P = 0.34)
4 Unclear
Koivusalo 2016 31/144 30/125 35% 090[058, 139]
Sagedal 2017 38/296 36/395 T . 34 % 141 1092,2.17]
05 0.7 | 1.5 2
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% ClI
Subtotal (95% CI) 440 520 — 6.9 % 1.15[0.84, 1.56 ]
Total events: 69 (Diet and exercise), 66 (Control)
Heterogeneity: Chi2 = 2.07, df = | (P = 0.15); 1> =52%
Test for overall effect: Z = 0.88 (P = 0.38)
Total (95% CI) 3037 3052 - 100.0 % 0.95 [ 0.88, 1.02 ]
Total events: 872 (Diet and exercise), 913 (Control)
Heterogeneity: Chi? = 1543, df = 13 (P = 0.28); I> =16%
Test for overall effect: Z = 1.43 (P = 0.15)
Test for subgroup differences: Chi? = 1.75, df = 3 (P = 0.63), I> =0.0%
05 07 | 1.5 2
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Analysis 4.5. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups
based on ethnicity, Outcome 5 Perinatal mortality.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: 5 Perinatal mortality

Study or subgroup Diet and exercise Control
n/N n/N

Risk Ratio Weight
M-H,Fixed,95% Cl

Risk Ratio
M-H,Fixed,95% ClI

| Majority 'low risk” ethnicities
Dodd 2014 (1) 6/1105 6/1097

Subtotal (95% CI) 1105 1097
Total events: 6 (Diet and exercise), 6 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.01 (P = 0.99)
2 Mixed ethnicities
Poston 2015 91783 12/772

Subtotal (95% CI) 783 772
Total events: 9 (Diet and exercise), 12 (Control)

Heterogeneity: not applicable

Test for overall effect: Z = 0.69 (P = 0.49)

Total (95% CI) 1888 1869

Total events: |5 (Diet and exercise), 18 (Control)

333%

33.3 %

66.7 %

66.7 %

100.0 %

099[032,307]
0.99 [ 0.32, 3.07 ]

074031, 174]

0.74 [ 0.31, 1.74 ]

0.82 [ 0.42, 1.63 ]
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% Cl M-HFixed,95% Cl
Heterogeneity: Chi2 = 0.17, df = | (P = 0.68); I> =0.0%
Test for overall effect: Z = 0.56 (P = 0.58)
Test for subgroup differences: Chi? = 0.17, df = | (P = 0.68), I> =0.0%
0.001 001 0.1 | 10 100 1000

(I Excludes lethal anomalies
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Analysis 4.6. Comparison 4 Combined diet and exercise interventions versus standard care: subgroups
based on ethnicity, Outcome 6 Large-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 4 Combined diet and exercise interventions versus standard care: subgroups based on ethnicity

Outcome: 6 Large-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% ClI M-HFixed,95% Cl
| Majority 'low risk’ ethnicities
Bruno 2016 1169 7162 20% 0.13[0.02, 101]
Dodd 2014 203/1075 224/1067 —- 622 % 090076, 1.07 ]
Vinter 201 | 23/150 18/154 I | — 49 % .31 [074,233]
Subtotal (95% CI) 1294 1283 —— 69.1 % 0.91 [ 0.77, 1.07 ]
Total events: 227 (Diet and exercise), 249 (Control)
Heterogeneity: Chi2 = 5.04, df = 2 (P = 0.08); 1> =60%
Test for overall effect: Z = 1.20 (P = 0.23)
2 Majority 'high risk’ ethnicities
Herring 2016 1127 0/29 0.1 % 321 [0.14,7568]
Subtotal (95% CI) 27 29 0.1 % 3.21[0.14, 75.68 ]
Total events: | (Diet and exercise), 0 (Control)
Heterogeneity: not applicable
Test for overall effect: Z = 0.72 (P = 0.47)
3 Mixed ethnicities
Hui 2012 12/102 15/88 4.5 % 069034, 1.39]
Hui 2014 6/57 4/56 I.1% 147 [ 044,494 ]
0.5 0.7 | 1.5 2
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(... Continued)

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-HFixed,95% Cl M-HFixed,95% Cl

Poston 2013 7/86 7/84 20% 0.98[0.36, 2.66 ]
Poston 2015 711761 61/751 - " 17.0 % [.15[083, 1.59]
Rauh 2013 2/34 2/17 0.7 % 0.50[008,325]
Subtotal (95% CI) 1040 996 — 25.3 % 1.05 [ 0.80, 1.38 ]

Total events: 98 (Diet and exercise), 89 (Control)
Heterogeneity: Chi? = 2.58, df = 4 (P = 0.63); 1> =0.0%
Test for overall effect: Z = 035 (P = 0.73)

4 Unclear
Luoto 201 | 6/51 8/42 A E— 24 % 0.62 023, 1.64]
Sagedal 2017 71296 117295 R 30% 0.63[0.25, 1.61]
Subtotal (95% CI) 347 337 — 5.5 % 0.63 [ 0.32,1.23 ]

Total events: |3 (Diet and exercise), 19 (Control)
Heterogeneity: Chi? = 0.00, df = | (P = 0.97); 1> =0.0%
Test for overall effect: Z = 1.35 (P = 0.18)

Total (95% CI) 2708 2645 - 100.0 % 0.93 [ 0.81, 1.07 ]
Total events: 339 (Diet and exercise), 357 (Control)

Heterogeneity: Chi2 = 10.24, df = 10 (P = 042); I> =2%

Test for overall effect: Z = 1.04 (P = 0.30)

Test for subgroup differences: Chi? = 2.76, df = 3 (P = 0.43), I> =0.0%
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Analysis 5.1. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity
analyses, Outcome | Gestational diabetes.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: | Gestational diabetes
Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Bruno 2016 13/69 23/62 - 9.7 % 051028, 091]
Dodd 2014 148/1080 120/1073 ™ 19.7 % 123098, 154]
Harrison 2013 277121 35/107 D — 134 % 0.68 [ 044, 1.05]
Herring 2016 1127 129 0.7 % 1.07 [ 007, 1633 ]
Hui 2012 2/102 3/88 1.7 % 0.58[0.10,336]
Hui 2014 1/57 3/56 I.1% 0.33[0.04,305]
Petrella 2013 7/33 16/28 D— 73% 0.37[0.18,077]
Phelan 2011 19/171 13/178 I 82% 1.52[0.78,298]
Poston 2013 22/79 24775 - 12.0 % 0.87[054, 141]
Poston 2015 160/629 172/651 _— 209 % 096080, I.16]
Vinter 201 | 9/150 8/154 52% .16 046,291 ]
Total (95% CI) 2518 2501 —— 100.0 % 0.86 [ 0.68, 1.09 ]
Total events: 409 (Diet and exercise), 418 (Control)
Heterogeneity: Tau? = 0.06; Chi? = 21.30, df = 10 (P = 0.02); I> =53%
Test for overall effect: Z = 127 (P = 0.21)
Test for subgroup differences: Not applicable
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Analysis 5.2. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity

analyses, Outcome 2 Pre-eclampsia.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: 2 Pre-eclampsia

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H,Fixed,95% ClI M-HFixed,95% Cl

Dodd 2014 56/1080 53/1073 CH 417 % 1.05[073, 1.51]
Phelan 2011 20/171 20/178 — 154 % 1.04 058, 1.87]
Poston 2015 271753 27752 — 212 % .00 [ 059, 1.69]
Vinter 2011 (1) 23/150 28/154 — 217 % 0.84[051, 140]
Total (95% CI) 2154 2157 - 100.0 % 0.99 [ 0.78, 1.26 ]

Total events: 126 (Diet and exercise), 128 (Control)
Heterogeneity: Chi? = 0.52, df = 3 (P = 091); 1> =0.0%
Test for overall effect: Z = 0.06 (P = 0.95)

Test for subgroup differences: Not applicable
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Analysis 5.3. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity
analyses, Outcome 3 Pregnancy-induced hypertension.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: 3 Pregnancy-induced hypertension

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
M- M-
H,Random,95% H,Random,95%
n/N n/N Cl Cl
Bruno 2016 2/69 13/62 = 16.5 % 0.14[0.03,059]
Dodd 2014 101/1080 94/1073 - 394 % 1.07 082, 140]
Petrella 2013 1/33 7128 - 104 % 0.12[0.02,093]
Phelan 2011 20/171 22/178 b 336% 095[054, 1.67]
Total (95% CI) 1353 1341 - 100.0 % 0.58 [ 0.27, 1.25 ]
Total events: 124 (Diet and exercise), 136 (Control)
Heterogeneity: Tau? = 0.36; Chi> = | 1.71, df = 3 (P = 001); 1> =74%
Test for overall effect: Z = 1.39 (P = 0.16)
Test for subgroup differences: Not applicable
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Analysis 5.4. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity

analyses, Outcome 4 Caesarean section.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: 4 Caesarean section

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% CI M-H Fixed,95% CI
Asbee 2009 8/57 12/43 . 1.6 % 0500023, 1.12]
Bruno 2016 17169 25/62 [ 32% 0611037, 1.02]
Dodd 2014 370/1075 389/1067 - 46.8 % 0941084, 1.06]
Herring 2016 13/27 10729 S 12% 140 [ 0.74, 2.64 ]
Hui 2012 2/102 3/88 04 % 058[0.10,336]
Hui 2014 0/57 2/56 03% 020[001,4.00]
Petrella 2013 11/33 9/28 12% 1.04 [0.50, 2.14 ]
Phelan 201 | 57/171 67/178 I 79 % 0891067 1.18]
Poston 2015 2711765 2741757 = 330% 0981086, 1.12]
Vinter 201 | 40/150 39/154 46 % 105072, 1.54]
Total (95% CI) 2506 2462 * 100.0 % 0.94 [ 0.87, 1.02 ]
Total events: 789 (Diet and exercise), 830 (Control)
Heterogeneity: Chi? = 8.80, df = 9 (P = 0.46); 1> =0.0%
Test for overall effect: Z = 1.52 (P = 0.13)
Test for subgroup differences: Not applicable
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Analysis 5.5. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity

analyses, Outcome 5 Perinatal mortality.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus
Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: 5 Perinatal mortality

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Dodd 2014 (1) 6/1105 6/1097 333% 0991032 3.07]
Poston 2015 91783 121772 66.7 % 0741031, 1.74]
Total (95% CI) 1888 1869 -« 100.0 % 0.82 [ 0.42, 1.63 ]

Total events: |5 (Diet and exercise), 18 (Control)
Heterogeneity: Chi2 = 0.17, df = | (P = 0.68); I> =0.0%
Test for overall effect: Z = 0.56 (P = 0.58)

Test for subgroup differences: Not applicable
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Analysis 5.6. Comparison 5 Combined diet and exercise interventions versus standard care: sensitivity
analyses, Outcome 6 Large-for-gestational age.

Review: Combined diet and exercise interventions for preventing gestational diabetes mellitus

Comparison: 5 Combined diet and exercise interventions versus standard care: sensitivity analyses

Outcome: 6 Large-for-gestational age

Study or subgroup Diet and exercise Control Risk Ratio Weight Risk Ratio
n/N n/N M-H Fixed,95% Cl M-H Fixed,95% Cl

Bruno 2016 1169 7162 22% 0.13[002 101]
Dodd 2014 203/1075 22411067 - 66.3 % 0901076, 1.07]
Herring 2016 1127 0129 0.1 % 321 [0.14,75.68]
Hui 2012 12/102 15/88 D 47 % 0691034, 1.39]
Hui 2014 6/57 4/56 12% 147 [ 044, 494 ]
Poston 2013 7186 7184 2.1% 098036, 2.66 ]
Poston 2015 7171761 61/751 - 18.1 % 1157083, 1.59]
Vinter 201 | 23/150 18/154 I 52% 1.31'[0.74,233]

Total (95% CI) 2327 2291 - 100.0 % 0.95 [ 0.83, 1.09 ]

Total events: 324 (Diet and exercise), 336 (Control)

Heterogeneity: Chi? = 838, df = 7 (P = 0.30); I> =16%

Test for overall effect: Z = 0.70 (P = 0.48)

Test for subgroup differences: Not applicable

0.5 0.7 | 1.5 2

ADDITIONAL TABLES
Table 1. Maternal age (years)

Favours diet and exercise

Favours control

Study ID Diet and exercise intervention Control

Asbee 2009 Mean (SD): 26.7 (6.0) Mean (SD): 26.4 (5.0)
Bruno 2016 Mean (SD): 31.5 (5) Mean (SD): 30.8 (5.5)
Dodd 2014 Mean (SD): 29.3 (5.4) Mean (SD): 29.6 (5.6)
El Beltagy 2013 Not reported Not reported
Harrison 2013 Mean (SD): 32.4 (4.6) Mean (SD): 31.7 (4.5)
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Table 1. Maternal age (years) (Continued)

Hawkins 2014

N (%)

< 20 years: 6 (18.2)
21-24 years: 14 (42.4)
25-28 years: 5 (15.2)
> 29 years: 8 (24.2)

N (%)

< 20 years: 3 (8.6)
21-24 years: 14 (40.0)
25-28 years: 8 (22.9)
> 29 years: 10 (28.6)

Herring 2016

Mean (SD): 25.9 (4.9)

Mean (SD): 25.0 (5.7)

Hoirisch-Clapauch 2016

Not reported

Not reported

Hui 2012 Mean (SD): 30.1 (5.2) Mean (SD): 28.7 (5.9)
Hui 2014 Mean (SD) Mean (SD)
BMI < 24.9 kg/m?: 31 (3) BMI < 24.9 kg/m?: 29 (6)
BMI > 25 kg/m?: 31 (4) BMI > 25 kg/m?: 32 (5)
Jing 2015 Mean (SD): 29.57 (4.13) Mean (SD): 29.89 (3.86)

Koivusalo 2016

Mean (SD): 32.3 (4.9)

Mean (SD): 32.6 (4.5)

Korpi-Hyovalti 2011

Mean (SD): 29.1 (5.4)

Mean (SD): 29.8 (5.4)

Luoto 2011 Mean (SD): 29.5 (4.8) Mean (SD): 30.0 (4.7)
Petrella 2013 Mean (SD): 31.5 (4.2) Mean (SD): 32.4 (5.9)
Phelan 2011 Mean (SD): 28.6 (5.2) Mean (SD): 28.8 (5.2)
Polley 2002 Mean (SD): 25.5 (4.8)

Poston 2013

Mean (SD): 30.4 (5.7)

Mean (SD): 30.7 (4.9)

Poston 2015

Mean (SD): 30.5 (5.5)

Mean (SD): 30.4 (5.6)

Rauh 2013 Mean (SD): 32.2 (4.4) Mean (SD): 30.8 (4.9)
Sagedal 2017 Mean (SD): 27.9 (4.2) Mean (SD): 28.1 (4.5)
Wiateer 2001 Median (IQR): 29 (27 - 32) Median (IQR): 29 (26 - 31)
Wang 2015 Mean (SD): 31.0 (3.8) Mean (SD): 30.27 (3.64)

Abbreviations: BMI: body mass index; IQR: interquartile range; N: number; SD: standard deviation
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Table 2. Maternal BMI (kg/m?)

Study ID Diet and exercise intervention Control

Asbee 2009 Mean (SD): 25.5 (6.0) [pre-pregnancy] Mean (SD): 25.6 (5.1) [pre-pregnancy]

Bruno 2016 Mean (SD): 33.3 (6) [pre-pregnancy] Mean (SD): 33.4 (5.5) [pre-pregnancy]
Mean (SD): 34.5 (6.8) [baseline] Mean (SD): 33.9 (5.7) [baseline]

Dodd 2014 Median (IQR): 31.0 (28.1-35.9) [baseline] Median (IQR): 31.1 (27.7-35.6) [baseline]

El Beltagy 2013 Not reported (all women were obese) Not reported (all women were obese)

Harrison 2013

Mean (SD): 30.4 (5.6) [baseline]

Mean (SD): 30.3 (5.9) [baseline]

Hawkins 2014

N (%) [pre-pregnancy]
25-30 kg/m2: 15 (45.5)
> 30 kg/m?2: 18 (54.5)

N (%) [pre-pregnancy]
25-30 kg/m2: 18 (51.4)
> 30 kg/m?2: 17 (48.6)

Herring 2016

Mean (SD): 33.5 (5.8) [early pregnancy]

Mean (SD): 32.2 (5.4) [early pregnancy]

Hoirisch-Clapauch 2016

Not reported

Not reported

Hui 2012 Mean (SD): 25.7 (5.1) [pre-pregnancy] Mean (SD): 24.9 (5.4) [pre-pregnancy]
Hui 2014 Mean (SD) [pre-pregnancy] Mean (SD) [pre-pregnancy]
BMI < 24.9 kg/mzz 21.6 (2.2) BMI < 24.9 kg/mzz 22.6 (1.9)
BMI > 25 kg/m2: 29.5 (5.1) BMI > 25 kg/m2: 29.7 (1.3)
Jing 2015 Mean (SD): 20.44 (2.54) [pre-pregnancy] Mean (SD): 20.44 (2.54); 20.74 (2.43) [pre-preg-
nancy]
Koivusalo 2016 Mean (SD): 31.5 (6.0) [pre-pregnancy] Mean (SD): 32.0 (5.5) [pre-pregnancy]

Mean (SD): 32.2 (5.9) [baseline]

Mean (SD): 32.3 (5.4) [baseline]

Korpi-Hyovalti 2011

Mean (SD): 27.3 (6.0) [baseline]

Mean (SD): 25.5 (3.4) [baseline]

Luoto 2011 Mean (SD): 26.3 (4.9) [pre-pregnancy] Mean (SD): 26.4 (4.3) [pre-pregnancy]
Petrella 2013 Mean (SD): 32.1 (5) [baseline] Mean (SD): 32.9 (6.2) [baseline]
Phelan 2011 Mean (SD): 26.32 (5.6) [baseline] Mean (SD): 26.48 (5.9) [baseline]
Polley 2002 Mean (SD) [pre-pregnancy] Mean (SD) [pre-pregnancy]
Normal weight: 22.8 (1.9) Normal weight: 22.5 (2.0)
Overweight: 31.4 (6.0) Overweight: 34.1 (7.2)
Poston 2013 Mean (SD): 36.5 (4.7) [baseline] Mean (SD): 36.1 (4.8) [baseline]
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Table 2. Maternal BMI (kg/m?) (Continued)

Poston 2015 Mean (SD): 36.3 (5.0) [baseline] Mean (SD): 36.3 (4.6) [baseline]

Rauh 2013 Median (IQR): 21.7 (19.9 - 23.7) [pre-pregnancy] Median (IQR): 22.8 (20.6 - 26.6) [pre-pregnancy]
Median (IQR): 22.2 (20.7 - 24.3) [booking] Median (IQR): 23.3 (21.2 - 26.8) [booking]

Sagedal 2017 Mean (SD): 23.8 (4.1) [pre-pregnancy] Mean (SD): 23.5 (3.7) [pre-pregnancy]

Vinter 2011 Median (IQR): 33.4 (31.7 - 36.5) Median (IQR): 33.3 (31.7 - 36.9)

Wang 2015 Mean (SD): 22.95 (3.65) [pre-pregnancy] Mean (SD): 23.06 (3.63) [pre-pregnancy]

Abbreviations: BMI: body mass index; IQR: interquartile range; N: number; SD: standard deviation

Table 3. Maternal ethnicity

Study ID Diet and exercise intervention Control
Asbee 2009 N (%) N (%)
African American: 15 (26.3) African American: 9 (21.4)
Asian: 3 (5.3) Asian: 1 (2.4)
White: 5 (8.8) White: 8 (19.0)
Hispanic: 33 (57.9) Hispanic: 23 (54.8)
Other: 1 (1.8) Other: 1 (2.4)
Bruno 2016 N (%) N (%)
Caucasian: 79 (82.3) Caucasian: 78 (82.1)
African: 12 (12.6) African: 13 (13.7)
Others: 5 (5.2) Others: 4 (4.3)
Dodd 2014 N (%) N (%)
White: 995 (90.0) White: 998 (91.0)
Asian: 26 (2.4) Asian: 34 (3.1)
Indian: 40 (3.6) Indian: 35 (3.2)
Other: 44 (4.0) Other: 30 (2.7)
El Beltagy 2013 Not reported (conducted in Egypt) Not reported (conducted in Egypt)

Harrison 2013

Country of birth, N (%)
Australia: 36 (44)

Southeast Asia: 14 (16)
Southern/Central Asia: 36 (43)
Other: 14 (18)

Country of birth, N (%)
Australia: 38 (41)

Southeast Asia: 12 (13)
Southern/Central Asia: 36 (38)
Other: 14 (15)

Hawkins 2014

N (%)
Hispanic: 33 (100)

N (%)
Hispanic: 35 (100)
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Table 3. Maternal ethnicity (Continued)

Herring 2016

N (%)
African American: 33 (100)

N (%)
African American: 33 (100)

Hoirisch-Clapauch 2016 Not reported Not reported

Hui 2012 N (%) N (%)
First Nations (Canadian Aboriginals with First First Nations (Canadian Aboriginals with First
Nations status): 19 (17.4) Nations status): 22 (25.0)

Hui 2014 First Nations (Canadian Aboriginals with First Na-  First Nations (Canadian Aboriginals with First Na-
tions status), N (%) tions status), N (%)
BMI < 24.9 kg/m?: 2 (6.7) BMI < 24.9 kg/m?: 1 (3.7)
BMI > 25 kg/m2: 3 (11.1) BMI > 25 kg/m?2: 4 (13.8)

Jing 2015 Not reported (conducted in China) Not reported (conducted in China)

Koivusalo 2016 Not reported (conducted in Finland) Not reported (conducted in Finland)

Korpi-Hyovalti 2011

Not reported (conducted in Norway)

Not reported (conducted in Norway)

Luoto 2011 Not reported (conducted in Finland) Not reported (conducted in Finland)
Petrella 2013 N (%) Caucasian: 20 (66.7)
Caucasian: 28 (84.9) Maghreb: 6 (20)
Maghreb: 4 (12.1) Other: 4 (13.3)
Other: 1 (3.0)
Phelan 2011 N (%) N (%)
Non-Hispanic White: 138 (68.7) Non-Hispanic White: 135 (67.5)
Latina and Hispanic: 39 (19.6) Latina and Hispanic: 39 (19.6)
Non-Hispanic African American: 14 (7.1) Non-Hispanic African American: 19 (9.6)
Other: 9 (4.6) Other: 7 (3.3)
Polley 2002 N (%)
Black: 47 (39)
White 73 (61)
Poston 2013 N (%) N (%)
White: 52 (55) White: 51 (57)
Black: 38 (40) Black: 32 (26)
Asian: 2 (2) Asian: 1 (1)
Other: 2 (2) Other: 5 (6)
Poston 2015 N (%) N (%)

White: 490 (63)
Black: 202 (26)
Asian: 47 (6)
Other: 44 (6)

White: 483 (63)
Black: 200 (26)
Asian: 48 (6)
Other: 41 (5)
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Table 3. Maternal ethnicity (Continued)

Rauh 2013 Country of birth, N (%) Country of birth, N (%)
Germany: 140 (83.8) Germany: 68 (81.9)
Others: 27 (16.2) Others: 15 (18.1)
Sagedal 2017 Not reported (conducted in Norway) Not reported (conducted in Norway)
Vinter 2011 N (%) N (%)
Caucasian: 150 (100) Caucasian: 154 (100)
Wang 2015 Not reported (conducted in China) Not reported (conducted in China)

Abbreviations: N: number

Table 4. Maternal parity

Study ID Diet and exercise intervention Control
Asbee 2009 N (%) N (%)

0: 26 (45.6) 0: 19 (44.2)

1 or more: 31 (54.4) 1 or more: 24 (55.8)
Bruno 2016 N (%) N (%)

0: 53 (55.2) 0: 59 (62.1)
Dodd 2014 N (%) N (%)

0: 441 (40.2) 0: 441 (40.2)
El Beltagy 2013 Not reported Not reported
Harrison 2013 N (%) N (%)

First pregnancy: 42 (51)
Second pregnancy: 36 (43)
Third pregnancy or higher: 22 (27)

First pregnancy: 43 (46) 42
Second pregnancy: 37 (40)
Third pregnancy or higher: 20 (21)

Hawkins 2014 N (%) N (%)

0: 6 (19.4) 0: 11 (31.4)

1: 10 (32.3) 1: 10 (28.6)

2:7(22.6) 2:3(8.6)

> 3:8(25.8) >3:11 (31.4)
Herring 2016 N (%): N (%):

0: 9 (27) 0: 10 (30)
Hoirisch-Clapauch 2016 Not reported Not reported
Hui 2012 Not reported Not reported
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Table 4. Maternal parity (Continued)
Hui 2014 Not reported Not reported
Jing 2015 Not reported Not reported
Koivusalo 2016 Previous deliveries, N (%) Previous deliveries, N (%)

0: 61 (42) 0: 52 (42)

1: 42 (29) 1: 38 (30)

2:29 (20) 2:24 (19)

>3:12(8) >3:11(9)
Korpi-Hyovalti 2011 N (%) N (%)

0: 13 (50) 0: 17 (63)
Luoto 2011 N (%) N (%)

0: 103 (47.0) 0: 73 (40.6)
Petrella 2013 N (%) N (%)

0: 13 (39.4) 0: 13 (43.3)
Phelan 2011 N (%) N (%)

0: 153 (76.3) 0: 153 (76.6)

> 1: 48 (23.7) > 1: 47 (23.4)
Polley 2002 N (%)

First pregnancy: 56 (47)

Second pregnancy: 36 (30)

Third pregnancy: 20 (17)

> third pregnancy: 7 (6)
Poston 2013 N (%) N (%)

0: 42 (45) 0: 38 (43)

1: 29 (31) 1: 36 (40)

> 2:23 (24) >2:15(17)
Poston 2015 N (%) N (%)

0: 336 (43) 0: 338 (44)

> 1: 447 (57) > 1: 434 (56)
Rauh 2013 N (%) N (%)

0: 110 (65.9) 0: 53 (63.9)

1: 50 (29.9) 1: 23 (27.7)

>2:7(4.2) > 2:7(8.4)
Sagedal 2017 N (%) N (%)

0: 303 (100) 0: 303 (100)
Vinter 2011 N (%) N (%)

0: 79 (52.7) 0: 84 (54.6)
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Table 4. Maternal parity (Continued)
Wang 2015 Not reported Not reported
Abbreviations: N: number
Table 5. GDM diagnosis
Study ID Timing Screening/di- Reference(s) Notes
agnosis test(s) and glu-
cose threshold(s) used
for diagnosis
Asbee 2009 Not reported Not reported Not provided Data not provided in for-
mat suitable for meta-
analysis
Bruno 2016 16th to 18th weeks; re- 75 g 2-hour OGTT "IADPSG criteria“ (no
peated in 24th to 28th Thresholds: fasting > 5. reference provided)
weeks for women nega- 1 mmol/Land/or 1-hour
tive at first test > 10.0 mmol/L and/or
2-hour > 8.5 mmol/L
Dodd 2014 Not reported "all women were encour- South Australian Peri-
aged to undergo screening” natal Practice  Guide-
75 g 2-hour OGTT lines 2013 (South Aus-
Thresholds: fasting > 5. tralian Perinatal Prac-
5 mmol/L or 2-hour > tice Guidelines: diabetes
7.8 mmol/L mellitus and abnormal
glucose tolerance Gov-
ernment of Australia,
SA Health, 2013. www.
health.sa.gov.au/ppg/
Default.
aspx?PageContentID=
2118&¢tabid=100.)
El Beltagy 2013 24 to 28 weeks "All women underwent Not provided Data not provided in for-
routine GDM screening“ mat suitable for meta-
analysis
Harrison 2013 28 weeks 2-hour OGTT ADIPS 1998 (Hoff- Data in meta-analysis

Thresholds: fasting > 5.
5 mmol/L and/or 2-hour
> 8.0 mmol/L

OR

Thresholds: fasting > 5.
1 mmol/L and/or 1-hour
> 10.0 mmol/L and/or

mann L, Nolan C, Wil-
son JD, Oats JJN, Sim-
mons D. Gestational di-
abetes mellitus: manage-
ment guidelines. MJA
1998;169:93-7.)

OR

according to IADPSG
2010 criteria [groups Ns
not reported for ADIPS
1998 criteria]
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Table 5. GDM diagnosis

(Continued)

2-hour > 8.5 mmol/L

IADPSG 2010 (Metzger
BE, Gabbe SG, Persson
B, et al. International as-
sociation of diabetes and
pregnancy study groups
recommendations on the
diagnosis and classifica-
tion of hyperglycaemia
in pregnancy. Diabetes

Care 2010;33:676-82.)

Hawkins 2014

24 to 28 weeks gestation

50 g 1-hour OGTT
Thresholds: 1-hour > 7.

493 mmol/L

100 g 3-hour OGTT
Thresholds: not reported

American Diabetes As-
socia-

tion 2012 (American Di-
abetes Association. Stan-
dards of medical care in
diabetes-2012. Diabetes
Care 2012; 35(Suppl. 1)
: S11-63.)

Data not provided in for-
mat suitable for meta-
analysis

Herring 2016

Not reported

Not reported

Not provided

Hoirisch-Clapauch
2016

Not reported

Not reported

Not provided

Data not provided in for-
mat suitable for meta-
analysis

Hui 2012

Not reported

Not reported

Canadian Diabetes As-
sociation 2008 (Cana-
dian Diabetes Associa-
tion. 2008 Clinical prac-
tice guidelines for the
prevention and man-
agement of diabetes in
Canada. Can ] Diabetes
2008;32:S168-80.)

Hui 2014

Not reported

Not reported

Canadian Diabetes As-
sociation 2008 (Cana-
dian Diabetes Associa-
tion, Clinical Practice
Guidelines Committee,
Canadian Diabetes As-
sociation: 2008 Clinical
Practice Guidelines for
the Prevention and Man-
agement of Diabetes in
Canada. Can ] Diabetes
Care 2008, 32:S1:171.)
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Table 5. GDM diagnosis (Continued)
Jing 2015 Not reported Not reported Not provided
Koivusalo 2016 24 to 28 weeks 75 g 2-hour OGTT American Diabetes As-

Thresholds: fasting > 5.
3 mmol/L and/or 1-hour
> 10.0 mmol/L and/or
2-hour > 8.6 mmol/L

sociation 2008 (Hol-
comb SS; American Di-
abetes Association. Up-
date: standards of med-
ical care in diabetes.
Nurse Pract 2008;33:12-
5.)

Korpi-Hyovalti 2011

26 to 28 weeks

75 g 2-hour OGTT
Thresholds: fasting > 5.
6 mmol/L or 2-hour >
7.8 mmol/L

Modified from the
World Health Organiza-
tion 1998 (Alberti KG,
Zimmet PZ: Definition,
diagnosis and classifica-
tion of diabetes mellitus
and its complications.
Part 1: diagnosis and
classification of diabetes
mellitus: provisional re-
port of WHO consulta-
tion. Diabet Med 1998,
15:539-53.)

All women also under-
went75 g2 hour OGTT
at 8 to 12 weeks; those
diagnosed with GDM
were excluded from the
trial

Luoto 2011

26 to 28 weeks

2-hour OGTT
Thresholds: fasting > 5.
3 mmol/L and/or 1-hour
>10.0 mmol/L and/or 2-
hour > 8.6 mmol/L

OR

1) Any of the above
thresholds or newborn
birthweight > 4500 g or
use of insulin or other di-
abetic medication

2) Any of the above
thresholds or newborn
birthweight > 4000 g or
use of insulin or other di-
abetic medication

3) Any of the above
thresholds or use of in-
sulin or other diabetic
medication

American Diabetes As-
sociation 2010 ((2010)
Diagnosis and classifica-
tion of diabetes mellitus.
Diabetes Care 33: S62-9.
)

Data in meta-analysis ac-
cording to American Di-
abetes Association 2010
criteria [use of data ac-
cording to other criteria
did not change results]

Petrella 2013

16th to 18th week or
24th to 28th week ’as
recommend

75 g 2-hour OGTT
Thresholds: not reported

American Diabetes As-
socia-
tion 2011 (American Di-
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Table 5. GDM diagnosis

(Continued)

abetes Association. Stan-
dards of medical care in
diabetes-2011. Diabetes
Care 2011;34:S11-61.)

Phelan 2011

Not reported

Not reported

Not provided

Polley 2002

Not reported

Not reported

Not provided

Poston 2013

27 + 0 to 28 + 6 weeks

75 g 2-hour OGTT
Thresholds: fasting > 5.
1 mmol/L and/or 1-hour
> 10.0 mmol/L and/or
2-hour > 8.5 mmol/L

IADPSG 2010 (Metzger
B, Gabbe SG, Persson
B, Buchanan TA, Cata-
lano PA, Damm P, Dyer
AR, Leiva A, Hod M,
Kitzmiler JL, Lowe LP,
Mclntyre HD, Oats ]JJ,
Omori Y, Schmidt MI:
International association
of diabetes and preg-
nancy study groups rec-
ommendations on the
diagnosis and classifica-
tion of hyperglycaemia
in pregnancy. Diabetes

Care 2010, 33:676-82.)

Poston 2015

27 + 0 to 28 + 6 weeks

75 g 2-hour OGTT
Thresholds: fasting > 5.
1 mmol/L and/or 1-hour
> 10.0 mmol/L and/or
2-hour > 8.5 mmol/L

IADPSG 2010 (Metzger
BE, Gabbe SG, Pers-
son B, et al. Interna-
tional Association of Di-
abetes and Pregnancy
Study Groups recom-
mendations on the di-
agnosis and classifica-
tion of hyperglycaemia
in pregnancy. Diabetes
Care 2010; 33: 676-82.)

Rauh 2013

24th to 28th week

2-hour OGTT
Thresholds: not reported

Ger-

man Society of Gynecol-
ogy and Obstetrics 2010
(Deutsche Gesellschaft
fiir Gynikologie
und Geburtshilfe e.V.:
Diagnostik und Ther-
apie des Gestationsdia-
betes. [http://www.dggg.
de/leitlinien/].)
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Table 5. GDM diagnosis

(Continued)

Sagedal 2017

30 weeks

75 g 2-hour OGTT
Thresholds: 2-hour > 7.
8 mmol/L

Norway national crite-
ria 2008 (Tore HH,
Torun C. Veileder i
Fodselshjelp 2008 In)
NGFNSfGaO, editor.
Veileder i Fodselshjelp
2008; 2008. p. 112.)
; World Health Orga-
nization 2006 (World
Health
tion. Definition and Di-

Organiza-

agnosis of Diabetes Mel-
litus and Intermediate
Hyperglycaemia: Report
of a WHO/IDF Consul-
tation. Geneva, Switzer-
land: World Health Or-
ganization, 2006.)

Vinter 2011

28 to 30 weeks and 34 to
36 weeks

75 g 2-hour OGTT
Thresholds: 2-hour > 9
mmol/L

OR

Thresholds: 2-hour > 8.
5 mmol/L

"Danish national recom-
mendations“ (no refer-
ence provided)

OR

IADPSG 2010 (Metzger
BE, Gabbe SG, Persson
B, Buchanan TA, Cata-
lano PA, Damm P et
al. International Associa-
tion

of Diabetes and Preg-
nancy Study Group’s rec-
ommendations on the
diagnosis and classifica-
tion of hyperglycaemia
in pregnancy. Diabetes

Care 2010; 33: 676-82.)

All women also under-
went an OGTT at base-
line (12 to 15 weeks)
; those diagnosed with
GDM were excluded
from the trial

Data in meta-analysis ac-
cording to Danish na-
tional recommendations
[use of data according
to JADPSG 2010 criteria
did not change results]

Wang 2015

24 to 28 weeks

75 g OGTT

"The International Asso-
ciation of Diabetes and
Pregnancy Study Groups
(IADPSG) criterion was
used” (no reference pro-

vided)

Abbreviations: ADIPS: Australasian Diabetes in Pregnancy Society; g: gram; GDM: gestational diabetes mellitus; IADPSG: Interna-
tional Association of the Diabetes and Pregnancy Study Group; OGTT: oral glucose tolerance test;
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WHAT’S NEW
Last assessed as up-to-date: 27 November 2016.

Date Event Description

27 November 2016  New citation required and conclusions have changed Ten new trials have been included (Bruno 2016;
Hawkins 2014; Herring 2016; Hoirisch-Clapauch
2016; Hui 2014; Jing 2015; Koivusalo 2016; Poston
2015; Sagedal 2017; Wang 2015), and additional data
included for some previously included trials
In regards to our primary and secondary review out-
comes, new/altered findings include: a possible re-
duction in gestational diabetes mellitus and in cae-
sarean section, and reductions in gestational weight
gain, postnatal weight retention, macrosomia and res-
piratory distress syndrome with diet and exercise in-
terventions compared with standard care

27 November 2016  New search has been performed Search and methods updated. One new author (Judith
Gomersall) joined the review team for this update

HISTORY
Protocol first published: Issue 3, 2013
Review first published: Issue 4, 2015

Date Event Description

11 June 2015 Amended Added Acknowledgements statement.

CONTRIBUTIONS OF AUTHORS

For this update of the review, Emily Shepherd and Judith Gomersall assessed the citations and studies found for inclusion, extracted
data, assessed risk of bias and quality of evidence using the GRADE approach, conducted analyses and wrote the first draft of the
review. All review authors (Joanna Tieu, Shanshan Han, Caroline Crowther and Philippa Middleton) assisted with data interpretation
and edited and commented on the review.

For the first version of the review, Emily Shepherd (nee Bain) and Morven Crane assessed the citations and studies found for inclusion,
extracted data, assessed risk of bias and conducted data analyses. Emily Shepherd, Morven Crane and Shanshan Han wrote the first
draft of the review, and all review authors (Joanna Tieu, Caroline Crowther, Philippa Middleton) assisted with data interpretation and
edited and commented on the review.

Morven Crane wrote the rst draft of the protocol, with all review authors (Emily Shepherd, Joanna Tieu, Shanshan Han, Philippa
Middleton, Caroline Crowther) making comments and contributing to subsequent drafts.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

For this update, we have updated the methods to be in line with those in the standard template used by Cochrane Pregnancy and
Childbirth, specifically we included use of the GRADE approach to assess the quality of the body of evidence and the use of ’Summary
of findings’ tables. Judith Gomersall has joined the review team for this update.

We have revised the review outcomes, using the standardised outcome set agreed by consensus between review authors of Cochrane
Pregnancy and Childbirth systematic reviews for prevention and treatment of GDM and pre-existing diabetes.

We have clarified that in order to be eligible, trials had to report on our primary outcome, GDM. Trials that appeared to meet other
eligibility criteria, that did not report on GDM have been included as ’Awaiting classification” (pending the availability/reporting of
data on GDM), and will be re-considered in future updates of this review. We have also clarified that in order to be eligible, trials had
to compare a combined diet and exercise intervention with no intervention (i.e. standard care) or with a different diet and exercise
intervention. Our review title has been edited accordingly. Trials comparing a diet and exercise intervention with a diet only intervention,
or an exercise only intervention, were not eligible, as such trials assess the effects of the addition of an exercise or diet intervention, and
thus are of relevance to the Han 2012 and Tieu 2017 reviews, respectively.
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