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Summary

This systematic review of systematic reviews investigated the effectiveness of lifestyle
weight management interventions for postnatal women. We systematically reviewed Medline
(PubMed), Embase, CINAHL Plus, The Cochrane Library and Scopus from 2000 until
January 2018, to identify systematic reviews of randomised controlled trials that evaluated
the effectiveness of behavioural lifestyle interventions for weight management in postnatal
women. Results were summarised both descriptively and statistically using a mega meta-
analysis of data from randomised controlled trials included in previous systematic reviews.
Nine systematic reviews met our inclusion criteria. Overall the reviews concluded that
lifestyle interventions involving physical activity and/or dietary changes resulted in a
reduction in postnatal weight. Results from the overall mega meta-analysis confirmed this
finding with a mean difference of -1.7kg (95% CI -2.3, -1.1). Findings for subgroup analyses
gave mean differences of -1.9kg (95% CI -2.9, -1.0) for combined diet and physical activity
interventions, -1.6kg (95% CI -2.1, -1.2) for physical activity only interventions, and -9.3kg
(95% CI -16.5, -2.1) for diet only interventions (one study). Heterogeneity varied from 0% to
68%. Interventions involving lifestyle interventions appeared to be effective in reducing
weight in postnatal women, although these findings should be interpreted with some caution

due to statistical heterogeneity.

Introduction

Obesity is a key contributor to many chronic co-morbidities including type 2 diabetes,
cardiovascular disease (1), stroke, as well as a number of types of cancers such as colorectal
and breast cancer (1-3). These conditions can be life threatening, detrimental to quality of life

and expensive to treat.

The obesity epidemic is affecting all populations, including women of reproductive age.

Recent national surveys reported that approximately 66%, 56% and 58% of women in the



26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

United States of America, Australia and England, respectively either have overweight (body
mass index (BMI) between 25-30kg/m?) or obesity (BMI over 30kg/m?) (4-6). This means
that most women already have overweight when they become pregnant. A period of notable
weight gain for many women occurs during and after pregnancy (7, 8). Studies have reported
that among women who have a healthy BMI prior to pregnancy, 30% have overweight one
year after giving birth (9, 10). Of women who have overweight prior to conception, 44% have
obesity 1 year after giving birth, while 97% of women with obesity prior to pregnancy remain
so at 1 year postnatally. On average women gain about 14-15kg during pregnancy and at 1
year after birth 5-9kg is retained (8, 11). Some women are able to return to their pre-
pregnancy weight after childbirth, but the amount of weight women retain postnatally varies
considerably and many women never lose all of the weight gained during pregnancy (11, 12-

15).

The weight gained, and then retained after pregnancy, tends to be centrally located on the
body, which is an independent risk factor for the development of cardio-metabolic diseases
such as diabetes and coronary artery disease (16, 17). Additionally, women are at risk of
gaining more weight during each successive pregnancy, increasing their likelihood of
complications during any future pregnancies, as well as developing obesity in later life (13,
18-19). Evidence also shows an association between postnatal weight and poor mental
health, which may adversely affect the behaviour and the family as a whole (20-22). This
highlights the need for low cost and acceptable interventions to be designed and tested to help
women successfully lose and manage their weight after giving birth. It is not clear which
behavioural intervention approaches might be most successful in helping women lose weight,
although in non-pregnant population strategies such as goal setting, self-monitoring of
weight, calorie counting, attending a commercial weight loss programme, support from a

dietician and physical activity have evidence of effectiveness (23, 24).
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Obijective

Many studies, using a variety of methodological designs, have tested a range of weight-loss
interventions during the postnatal period (9, 25). Many of these studies have since been
included in systematic reviews of interventions for postnatal weight management. The
purpose of this systematic review is to both descriptively and statistically (using a mega
meta-analysis) summarise the findings of systematic reviews of randomised controlled trials
(RCTs) that have examined the effectiveness of behavioural lifestyle interventions for weight
loss in postnatal women.

The aim was to determine whether lifestyle interventions have been successful in helping
women lose weight, and if data allow, to further identify which types of interventions have
been successful. When several systematic reviews have performed a meta-analysis, a mega
meta-analysis is useful because it provides a comprehensive statistical summary of all the
evidence. A mega meta-analysis is also useful when previous systematic reviews have not
been able to perform meta-analysis or subgroup analyses because of a lack of trials. The
results of this systematic review of systematic reviews will help to provide direction and
context for the design of future weight management interventions for postnatal women and
will contribute to the evidence base for the development of clinical guidelines.

Methods

The protocol for this systematic review of systematic reviews was registered in 2017 in the
International Prospective Register of Systematic Reviews (PROSPERO), trial registration
number CRD42017072475.

Information sources, search strategy and eligibility criteria for systematic reviews

A comprehensive systematic search of the literature was conducted using the following
databases: MEDLINE (PubMed), Embase, CINAHL Plus, The Cochrane Library and Scopus.

The search terms used included postnatal, obesity, BMI, diet therapy, physical activity
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therapy, body weight, systematic reviews, meta-analyses and derivatives of these search
terms. A sample search strategy is shown in the Supplementary Information. Databases were
searched from January 2000 to January 2018. We applied this date restriction as it coincided
with the introduction of better reporting standards for research, particularly for RCTs and
systematic reviews. The criteria for the inclusion and exclusion of systematic reviews are
shown in Table 1. In summary, to be eligible for inclusion, systematic reviews had to include
RCTs and/or quasi RCTs that had assessed the effectiveness of behavioural lifestyle weight
management interventions, namely diet and physical activity interventions or a combination
of these, in any format, context and setting, and against any comparator. A wide range of
definitions are typically used when referring to the postnatal period, but for the purpose of
this systematic review of systematic reviews the postnatal period is defined as used by the
authors of the included systematic reviews, which typically starts immediately after childbirth
and lasts until 2-3 years after giving birth.

Screening and data extraction

The titles and abstracts of potentially eligible systematic reviews were screened by two
independent researchers (JAF, HMP or AJD). When insufficient information was available
from the title or abstract, full-text articles were retrieved and considered for inclusion. The
full-text articles of potentially eligible systematic reviews were further screened for eligibility
by two independent reviewers (JAF and either HMP or AJD) with any disagreements
discussed with a third reviewer until consensus reached. Two reviewers independently
extracted data from the eligible systematic reviews (JAF and either HMP or AJD) and any
disagreements were discussed with a third reviewer until consensus reached. Data extracted
for the systematic reviews included author and year of publication, dates of literature search
for studies included in the review, participant inclusion criteria, intervention and comparator
inclusion criteria, description of studies included in the review, results of any meta-analyses

performed, main conclusions of review and any additional comments.
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Quality assessment of systematic reviews

The AMSTAR tool (26) was used to assess the quality of the included systematic reviews.
This was performed independently by two reviewers (JAF, HMP or AJD) and any
disagreements were discussed with a third reviewer until consensus reached. A third reviewer

was consulted on two occasions to discuss the scoring of some points on the AMSTAR tool.

Mega meta-analysis
We aimed to statistically summarise weight change data reported in the original RCTs within

the included systematic reviews.

For inclusion in the mega meta-analysis, RCTs within the included systematic reviews had to
have reported data on body weight in a format that would allow us to perform statistical
synthesis. We excluded RCTs that only reported comparisons between two types of diet
and/or two physical activity interventions. Trials that had recruited women antenatally, but
then offered an intervention postnatally, or which tested interventions that took place both
antenatally and postnatally were eligible for inclusion in the mega meta-analysis as long as a
postnatal weight had been reported at baseline as well as at follow up (baseline weight used
in mega meta-analysis was first reported postnatal weight). Studies that were included in
previous systematic reviews that were not RCTs were excluded from the mega meta-analysis.
In addition, we excluded interventions shorter than three weeks as these are unlikely to have

any longer term impact on weight.

Data were extracted by two independent reviewers (HMP and JAF) with any disagreements
referred to a third reviewer (AJD). Review Manager, version 5.3 (27) was used to statistically
summarise data from RCTs across all included systematic reviews. Data regarding weight
change was summarised using mean difference in weight in kilograms. If this was presented

using other metrics, a conversion calculation into kilograms was performed. When trials
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within reviews only published baseline and follow-up weight data, a weight change calculator

(28) was used to calculate the weight change and the associated standard deviations.

We expected some heterogeneity due to the variability in the type of interventions tested in
RCTs, therefore a random effects model was used in the mega meta-analyses. The I? value
was calculated as a measure of heterogeneity (29, 30). Subgroup analyses were performed to
compare the type of lifestyle intervention (diet only, physical activity only or diet and
physical activity), intervention duration ((3-12 weeks or > 12 weeks) and length of follow up
(< 12 weeks, 13 weeks—6 months and > 6 months)). The threshold of 12 weeks was chosen
for intervention duration as this is the typical timespan used in lifestyle interventions. The
effect of lifestyle interventions in women with or without a history of gestational diabetes

mellitus (GDM) was also assessed.

A funnel plot was conducted to investigate the possibility of publication bias due to sample

size.

Results

The searches identified 1291 potentially eligible articles. After the removal of duplicates and
screening, nine systematic reviews of RCTs were eligible for inclusion in the systematic
review of reviews (see PRISMA flow diagram in Figure 1). Further details of the full papers

excluded and reasons for their exclusion are summarised in Table S1.

Description of included systematic reviews

The characteristics of the nine included systematic reviews are summarised in Table 2 and
described below. The reviews were published between 2008 and 2017 and included RCTs
with publication dates between 1994 and 2016. The majority of trials in the systematic
reviews were conducted in the USA, with the remaining trials conducted in Australia,

Canada, Greece, Iran, Japan, Malaysia, Sweden, Taiwan and Thailand (Table 2 and Table
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S2). All of the included systematic reviews scored as either medium or high quality, except
for the review by Kuhlman et al. (31) which was also the oldest included systematic review

(details of the AMSTAR scoring for each included systematic review are listed in Table S3).

Seven of the nine systematic reviews had performed meta-analyses (32-38), while two
reported only a narrative synthesis (31, 39). No systematic review included exactly the same
RCTs. Each systematic review included between two and 33 RCTs, and there was overlap in
the RCTs included (see Table S2). Twenty-two RCTs were included in more than one
systematic review. Overall, there were 48 unique RCTs in the nine included systematic
reviews. The definition of the postnatal period also varied between systematic reviews. Three
defined this as up to 12 months after childbirth (32, 34, 38), one up to 18 months (36), one up
to 24 months (36). The remaining four systematic reviews stated that they included studies

with postnatal women, but did not define the postnatal period (31, 33, 37, 39).

Two of the systematic reviews placed no restrictions on the type of postnatal women they
included from studies (34, 35). However, three reviews included only women who either
have overweight and/ or have obesity (33, 36, 38), one systematic review only included
women with a history of gestational diabetes (39) and one included only healthy women (32).
Two did not report if they placed any restrictions on the type of postnatal women they would

include (31, 37).

The scope of the included systematic reviews varied. Five of the reviews included studies that
investigated the effectiveness of lifestyle interventions both during pregnancy and the
postnatal period (31-33, 37, 38). However, as the review authors performed analyses for these
populations separately, they were eligible for inclusion in this review of reviews. Two
reviews focused exclusively on e-health technology interventions (37, 38). One review
restricted its inclusion criteria to physical activity only interventions (32) while one focused

on postnatal lifestyle interventions to prevent type 2 diabetes (39). The remaining five
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systematic reviews focused on different diet and physical activity modification interventions

(31, 33-36) (see Table 2).

Mega meta-analysis of weight data

While there were 48 unique RCTs included in the systematic reviews, 13 did not report
weight-related data, therefore only 35 of these were considered potentially eligible for
inclusion in the mega meta-analysis. However, two were published in Chinese (40, 41) and
therefore excluded. This meant 33 unique trials were eligible for inclusion in the meta-
analysis. In addition to the above exclusion, a further 11 RCTs were excluded from the mega
meta-analysis, mostly due to a lack of useable reported weight data (other reasons for

exclusion are given in Table S4).

All the included RCTs reported that they objectively assessed weight, except for the RCT by
Youngwanichsetha et al. (42), which did not clearly state that weight-related data were
objectively collected. Therefore the mega meta-analysis included data from 22 unique RCTs
and 1553 postnatal women and demonstrated that overall women randomised to a lifestyle
intervention had significantly lower body weight at last follow up than comparators (mean

difference of -1.7kg (95% CI -2.3, -1.1) (Figure 2).

Most RCTs included in the reviews did not report data by weight status and those that did
reported it inconsistently or in a format that could not be used in the mega meta-analysis,

therefore a sub-group analysis on the basis of weight status was not possible.

Subgroup analyses

Intervention type (Figure 2)
When analyses were restricted to combined physical activity and diet interventions trials the
mean change in weight was -1.9kg (95% CI -2.9, -1.0, P<0.01, I’=62%, 16 comparisons)

relative to comparators. Analysis of physical activity only interventions resulted in a weight
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change of -1.6kg (95% CI -2.1, -1.2, P<0.01, 9 comparisons) relative to comparators and no
heterogeneity (I1>=0%). There was only one study in the diet only subgroup analysis (43) and
this showed that the dietary intervention significantly reduced postnatal weight (MD = -9.3kg

(95% CI -16.5, -2.1, P=0.01) relative to comparators.

Intervention duration (Figure 3)

The mean weight change for participants who received interventions of between 3-12 weeks
duration was -2.6kg lower than the comparator group (95% CI -3.6, -1.6, P<0.01, I’=68%, 12
comparisons). In the analysis where only trials greater than 12 weeks duration were included,
participants who received an intervention were 1.5kg lighter than comparators at follow up

(95% CI -2.5, -0.6, P=0.002, [>=24%, 12 comparisons).

History of GDM (Figure 4)

When analysis was restricted to trials that had included only women without a history of
GDM the intervention group lost 1.8kg more than comparators at follow up (95% CI -2.5, -
1.1, P<0.01 and I’=54%, 21 comparisons). When the analyses were repeated for women with
a history of GDM participants who received an intervention were 1.6kg lighter than

comparators at follow up (95% CI -2.9, -0.2, P=0.02, I>’=17%, 5 comparisons).

Length of follow up (Figure 5)

The mean weight change for participants at follow up 12 weeks or less was -2.0kg lower than
the comparator group (95% CI -2.8, -1.1, P<0.01, I°=54%, 8 comparisons). At follow up
between 13 weeks and six months, participants who received an intervention were 1.5kg
lighter than comparators at follow up (95% CI -2.6, -0.4, P=0.006, 1>=24%, 10 comparisons),
while at more than six months follow up, participants who received an intervention were
1.9kg lighter than comparators at follow up (95% CI -3.4, -0.5, P=0.01, I>=56%, 8

comparisons).
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The funnel plot (Figure S1) displayed some asymmetry, suggesting the possibility of some

bias, due to a lack of published studies with larger sample sizes.

Discussion

This systematic review of systematic reviews of RCTs has comprehensively and
systematically synthesised both descriptive and statistical evidence of the effects of lifestyle
interventions for postnatal weight management for the first time. Nine systematic reviews
that had included RCTs were eligible for inclusion in this review of reviews. Overall these
reviews concluded that lifestyle interventions were effective in reducing weight in postnatal
women. Based on the current available evidence, pooled results in our mega meta-analysis
also showed that lifestyle interventions significantly reduced weight in postnatal women by -
1.7kg (95% CI -2.3, -1.1) relative to comparators at follow up. Interventions that involved
both diet and physical activity interventions, physical activity alone and dietary interventions
alone were all effective, relative to comparators, although there was only one trial in the diet
only analysis. In women with a history of GDM postnatal weight was -1.6kg (95% CI -2.9, -
0.2) lower than comparators, and lifestyle interventions appeared as effective in women with
and without a history of GDM (1.6kg versus 1.8kg respectively). Interventions of shorter
duration (3-12 weeks) appeared to be more effective in reducing postnatal weight than longer
interventions, although this may be the result of recidivism where it becomes harder to lose
and maintain weight over time in longer interventions and which therefore have longer follow
up assessments. The AMSTAR scores for the systematic reviews increased in line with the
year of publication and coincided with the transition of QUORUM (44) to PRISMA (45) and

requirements from journals for better reporting of trials and systematic reviews (46).

Comparison with the literature
Despite some variation in the inclusion and exclusion criteria adopted by the nine included

systematic reviews, all reviews reported that lifestyle interventions reduced postnatal weight.

10
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This is consistent with the findings of reviews involving other adult populations (47). The
mega meta-analysis showed that lifestyle interventions to date have been moderately
effective in helping women lose about 1.7kg of weight in the postnatal period, but weight loss
does not have be large to be important for health. This reduction in weight is similar to that
reported by several of the meta-analyses reported in the included systematic reviews,
demonstrating consistency of results (32, 33, 36). Clinical guidance from the National
Institute for Health and Care Excellence (NICE) in England suggests that weight loss of
approximately 2kg is clinically important for health (48) and can contribute towards an
effective reduction in the risk of cardiovascular disease and type II diabetes mellitus (49).
Modelling has also shown that even if a small amount of weight is lost, this weight loss
remains cost effective if the weight regained occurs on a lower weight trajectory (50).
Furthermore, as the relationship between obesity and mortality is linear even small amounts

of weight loss may be clinically important (49, 51, 52).

It is important to set the results of this study in context with other types of weight loss
interventions that postnatal women may choose to use. Evidence suggests that commercial
weight loss programmes are an effective intervention for weight loss and people attending
these types of programmes will lose on average about Skg (24), which is substantially higher

than our pooled estimate here (-1.7kg).

Three trials in the mega meta-analysis reported weight loss (relative to comparators) of the
same magnitude or greater than reported for commercial weight loss programmes (43, 53,
54), but these trials all involved very intensive and expensive interventions that would be
difficult for health care services to fund for the large number of women who need to lose
weight after having a baby. The study by O’Toole et al. (53) involved an individually
structured diet and physical activity intervention developed by a dietician and a physiologist.

Participants were asked to record their daily food consumption in a food diary and attended

11
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weekly group sessions for the first 12 weeks, then once every two weeks for two months and
then once a month until one year postnatal. The other two trials with weight loss greater than
4.5kg in the mega meta-analysis (43, 54) also involved intensive and/or lengthy interventions
involving behaviour modification counselling, motivational interviewing or specialised
dietetic support, none of which can be easily implemented at a population or community
health level. Additionally, all three of the trials reporting effects greater than 4.5kg
randomised very small numbers of participants (ranged from 23-57 participants) (43, 53, 54)

and their estimates may therefore be susceptible to bias.

Taken together this raises the question of whether it might be more useful to refer or
encourage postnatal women, who wish to lose weight, to a commercial weight loss
programme since this may be more effective and provision is already in place for women to
attend such programmes, both during and after pregnancy. Some even promote their
programme as being suitable for all, including pregnant and breastfeeding women (55) or
from six weeks after childbirth (56). Furthermore, a very recent trial in the UK (23) found
that referral of adult patients with obesity to commercial weight management programmes by
family doctors during routine consultations can be an effective weight loss intervention.
Nevertheless, postnatal women are a unique subgroup of the population with many
challenges and barriers that may impact their ability to consistently attend commercial weight
loss programmes, for example, availability of childcare, child feeding and sleeping patterns.

Future research should address this question.

Research evidence has been inconsistent on the preference of postnatal women for different
types of weight management interventions with some reporting that women prefer to attend
group-based sessions (57, 58), while others found that home-based interventions are preferred
due to issues such as time constraints, convenience and childcare requirements (59, 60). A

recent systematic review that compared self-help interventions (such as printed materials,

12
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internet, mobile phone apps, etc.) with controls in general populations reported a significant
effect favouring the interventions at six months follow up (-1.9kg (95% CI -2.9, -0.8)) (61).
Self-help interventions are attractive because they are low cost, varied, flexible and can be
tailored to the specific needs of the individual. Given many postnatal women might find it
difficult to attend more formal weight loss programmes and some have expressed a
preference for home-based programmes, self-help interventions for postnatal weight loss are
worthy of consideration. Particularly as the effect estimate (-1.9kg (95% CI -2.9, -0.8)) in
self-help interventions is similar to the result in our mega meta-analysis (-1.7kg (95% CI -2.3,
-1.1), in which the interventions tested, typically, involved professional support and/or more

resource intensive interventions than self-help interventions.

Physical activity and diet only interventions

Our findings showed that both physical activity and diet only interventions can be effective in
reducing weight in postnatal women. Only one trial that recruited a small sample was
eligible for inclusion in the diet only analysis highlighting the need for more studies on this
question in this population of women. The recent scientific report and systematic review by
the American Physical Activity Guidelines Committee concluded that there was insufficient
evidence to determine whether physical activity is associated with weight loss during
postnatal period. Our systematic review provides an up to date summary of the current
evidence by concluding physical activity interventions can play a role in reducing weight
after childbirth (-1.6 kg), relative to comparator groups (62).

Strengths and limitations

This review has a number of strengths and limitations that need to be considered when
interpreting the findings. Our review focused only on systematic reviews that had included
RCTs in order to summarise high quality evidence. Drawing together these findings in one

place has generated a comprehensive evidence-based review of the effectiveness of lifestyle
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interventions for postnatal women. Data from this systematic review of systematic reviews
can be used to guide the development and design of future interventions in this population, as
well as future health policy for postnatal women. By performing a mega meta-analysis of
previous meta-analyses, we have provided a quantitative estimate of the amount of weight
loss that can be obtained from behavioural lifestyle interventions for weight loss in this

population of women.

A limitation of some of the trials included in the individual systematic reviews was the broad
range in the number of months postnatal women could be to meet the systematic review
inclusion criteria. It was therefore not possible to determine the effect of the intervention in
relation to the time it was initiated during the postnatal period. We excluded unpublished
systematic reviews and we did not search grey literature. We were unable to include one
systematic review (63) due to a lack of clarity regarding the inclusion and exclusion criteria

and the authors did not respond to our request for more information.

Most of the trials within the included systematic reviews were conducted in America and
most participants were of white ethnicity, so the findings from the systematic reviews, and by
implication our findings, may not be generalisable to other ethnic groups. We did not contact
study authors of RCTs where there was unusable weight data because most were more than
five years old. As expected there was some overlap of trials between the nine included
systematic reviews. However, this is a particular advantage of performing a mega meta-
analysis since each trial only contributes once to the overall pooled findings. In the overall
pooled estimate there was a moderate level of heterogeneity which is likely to be the result of
the variation in the types/content of interventions (64). This heterogeneity was only partially

resolved by subgroup analyses.

There were limited data (one small trial) on diet only interventions and this remains an

important avenue for future research. The most recent RCT included in any systematic review
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was published in 2015, highlighting the need now for more trials to test the feasibility and
effectiveness of novel lifestyle interventions for weight loss in postnatal women. Bias was
considered with the aid of a funnel plot (Figure S1). The asymmetry of the funnel plot
suggests the possibility of some bias, due to a lack of published studies with larger sample

sizes.

Our review did not find any RCTs that have tested an intervention embedded within routine
health care appointments and this might be a pragmatic way to offer support to all postnatal
women who wish to lose weight after having a baby. Evaluation of these types of
interventions is an important direction for further research. The analysis involving women
with a history of GDM only included five small trials, therefore this result should be

interpreted as preliminary.

Conclusion

This systematic review of systematic reviews and mega meta-analysis of RCTs found that
lifestyle interventions are moderately effective in reducing weight after childbirth. Clinical
guidance for the care of postnatal women should be updated to reflect the findings of this

review and the accompanying mega meta-analysis.
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