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Summary
Post-partum weight loss is critical to preventing and managing obesity in women,
but the results from lifestyle interventions are variable and the components
associated with successful outcomes are not yet clearly identified. This study
aimed to identify lifestyle intervention strategies associated with weight loss in
post-partum women. MEDLINE, EMBASE, PubMed, CINAHL and four other
databases were searched for lifestyle intervention studies (diet or exercise or both)
in post-partum women (within 12 months of delivery) published up to July 2014.
The primary outcome was weight loss. Subgroup analyses were conducted for
self-monitoring, individual or group setting, intervention duration, intervention
types, the use of technology as a support, and home- or centre-based interven-
tions. From 12,673 studies, 46 studies were included in systematic review and 32
randomized controlled trials were eligible for meta-analysis (1,892 women, age
24–36 years). Studies with self-monitoring had significantly greater weight lost
than those without (−4.61 kg [−7.08, −2.15] vs. −1.34 kg [−1.66, −1.02], P = 0.01
for subgroup differences). Diet and physical activity when combined were signifi-
cantly more effective on weight loss compared with physical activity alone
(−3.24 kg [−4.59, −1.90] vs. −1.63 kg [−2.16, −1.10], P < 0.001 for subgroup
differences). Lifestyle interventions that use self-monitoring and take a combined
diet-and-exercise approach have significantly greater weight loss in post-partum
women.
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Introduction

A woman’s main child-bearing years (25–34 years) hold the
highest risk of weight gain compared with men or women
of other age groups (1). Gestational weight gain and post-
partum weight retention contribute significantly to female
overweight and obesity (2) – two-thirds of women weigh
more than their pre-pregnancy weight at 6 months post-
partum (3). Among low-income post-partum mothers, up
to 75% of women are heavier at 1 year post-partum com-
pared with their pre-pregnancy weight (4). The average
pregnancy weight retention ranges from 0.5 kg (5) to 4 kg

(6,7). However, 14–25% of women who gain significant
amounts of weight during pregnancy will retain more than
4.5 kg post-natally (2,7).

The short- and long-term outcomes of holding onto
excess weight after pregnancy for mothers and their off-
spring are not without consequence. Retaining 3 or more
body mass index (BMI) units during a 2-year period
between consecutive births has a greater risk of adverse
pregnancy outcomes in the subsequent pregnancy including
stillbirth and large-for-gestational-age birth, independent
of pre-pregnancy weight (8). In the longer term, inability to
return to pre-pregnancy weight in the post-partum period
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greatly increases the future risk of developing obesity. In
the 10-year period after pregnancy, women who do not
return to their pre-pregnancy weight by 6 months post-
partum gained 8.4 kg compared with 2.4 kg gain in those
who did (3). Longer term studies with 15 years follow-up
after delivery supported this finding with only 35% of
overweight women returning to within 1.5 kg of their pre-
pregnancy weight compared with over 60% of normal
weight women (9). This weight gain trajectory has impor-
tant health implications such as increasing the risk of car-
diovascular and metabolic diseases (10).

Post-partum women are ready and motivated to lose
weight (11–13) with half of normal weight and around
80% of overweight and obese women planning to seek
weight loss information at 4 months after delivery (14).
However, challenges and barriers such as the lack of time
and energy due to the demands of a newborn, the
prioritization of a child’s care over a mother’s and the lack
of social support can reduce a mother’s ability to engage in
lifestyle modification (11,13,15). Lifestyle interventions
involving diet, exercise or both are moderately effective in
producing 1.7 –2.5 kg weight loss in women up to 24
months post-partum (16–19). Nonetheless, the range of
average weight loss achieved is wide, spanning from −13 kg
(20) to +0.75 kg (21) and this may be due to different
strategies being used to achieve lifestyle change.

Best-practice guidelines exist to support the delivery of
behaviour change for the general population (22). They
cover areas such as suitable theoretical approaches and
practical delivery components and typically underpin
weight loss interventions. In the general population, self-
monitoring is an important construct built into long-term
weight management (23) but its effect on post-partum
weight loss has been inconsistent (20,24). Similarly, no
clear consensus exists on whether individual or group inter-
ventions are more effective for these women (20,21,25,26).
Providing support via phone or Internet may address a
known barrier in this population (childcare availability)
but its effectiveness compared with conventional methods
is unclear (27–30). The lack of clarity around delivery of
programmes in post-partum women means that there may
be specific aspects that are critical to success in this popu-
lation that are not present in the general population.

Little has been done to deconstruct lifestyle modification
interventions and to identify the core components associ-
ated with greater weight loss success in post-partum
women. Highly effective interventions exist and suggest
that post-partum women can achieve clinically significant
weight loss with the appropriate support. It is therefore
important that the elements contributing to these successes
are understood for wider implementation and design of
effective interventions.

Accordingly, this study’s objective was to determine the
effect of various lifestyle intervention components (inter-

vention type and duration, use of self-monitoring, delivery
format, and delivery medium) on weight loss in post-
partum women using a systematic review and meta-
analysis approach.

Methods

The systematic review adhered to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement for reporting systematic reviews and
meta-analyses (31).

Data sources and searches

A comprehensive search of the literature was conducted
using Embase, Ovid MEDLINE, CINAHL, PsycINFO,
PubMed, Cochrane Central Register of Controlled Trials
and Cochrane Pregnancy and Childbirth Group Trials Reg-
ister. Searches were carried out in July 2014 and were not
limited by year. MeSH and free key words included post-
partum period, post-partum, post-natal, lactating, diet,
exercise, weight loss. An example of search strategy for
MEDLINE is provided in Supporting Information
Table S1. Studies were not limited to English and transla-
tions were sought, where possible. Studies were limited to
peer-reviewed journals and human studies published up
until 18 July 2014 across all databases.

Study selection

Intervention studies involving modification of diet or physi-
cal activity or both for women in their first year post-
partum were included. Allergen avoidance studies, acute
studies (e.g. post-exercise breast milk composition) and
supplement trials (e.g. high protein supplements, fish oil,
margarine, zinc) were excluded. Reviews, conference
abstracts, letters, commentaries and case study reports
were also excluded. Interventions commencing during
pregnancy were excluded except for that included a post-
partum group who could be independently assessed, which
is consistent with our study aims. There were no limitations
placed on length of intervention, maternal age, BMI or
parity. Two reviewers (S.L. and H.B., S.L. and S.O’R.)
independently screened and selected the articles that met
the selection criteria of this review. Discrepancies were
resolved by consensus.

Data extraction and quality assessment

The characteristics of the study (author, year of publica-
tion, study location, study design, sample size), participants
(sampling frame, age, medical history, diet history, physical
activity status, breastfeeding status), intervention (type,
duration, use of self-monitoring, individual or group

obesity reviews Weight loss strategies in post-partum women S. Lim et al. 973

© 2015 World Obesity 16, 972–987, November 2015



setting, use of phone or Internet, location), attrition rate
and outcomes (body weight, BMI, energy intake, fat intake,
physical activity) were extracted from included studies. At
least two attempts were made to contact the authors
seeking clarification on methodology or obtaining addi-
tional outcome data in studies which otherwise fulfilled
selection criteria. Two reviewers (S.L. and H.B., S.L. and
S.O’R.) independently extracted the data and differences
were resolved by consensus.

Studies were assessed for quality according to the
Cochrane Collaboration Tool for Assessing Risk of Bias.
Studies were assessed on their sequence generation, alloca-
tion concealment, blinding of participants, outcome assess-
ments, completeness of outcome data, selective outcome
reporting and other potential sources of bias. An overall
risk of bias was given to the studies with the following
definition: ‘low risk’ (four low ratings and no high ratings),
‘medium risk’ (less than four low ratings and one high
rating) and ‘high risk’ (two or more high ratings). Two
authors (S.L. and H.B., S.L. and S.O’R.) independently
assessed the quality of the studies, and any discrepancies
were resolved by consensus.

Data synthesis and analysis

The primary outcome of this review was change in body
weight. Randomized controlled trial (RCT) results were
combined for the meta-analysis using the inverse variance
random-effects model (DerSimionian and Laird method)
due to clinical and/or statistical heterogeneity (32). Out-
comes were expressed as mean difference or standardized
mean difference with 95% confidence interval (CI). Hetero-
geneity between the studies was examined by chi-square
tests for significance (P < 0.1 was considered statistically
significant). Inconsistency between the studies was quanti-
fied using I2 tests (I2 < 25% was considered low heteroge-
neity, I2 > 50% was considered substantial heterogeneity). A
sensitivity analysis was performed to exclude studies in
which the control group received an exercise or dietary
intervention (33–36). Subgroup analyses were conducted on
the primary outcome (change in body weight) to assess
heterogeneity due to intervention characteristics (type, dura-
tion, use of self-monitoring individual or group setting, use
of phone or Internet, home-based intervention). A funnel
plot was conducted to assess publication bias in analyses
with studies of 10 or more. Data analyses were performed
using RevMan 5.3 (2013) (The Nordic Cochrane Centre,
The Cochrane Collaboration, Copenhagen, Denmark).

Results

Identification of studies

A total of 12,673 articles were identified, as shown in
Fig. 1. After initial exclusion, based on titles and abstracts,

118 full texts were considered. Of these, 61 papers met the
inclusion criteria for this review. Due to duplicate report-
ing, these papers represented 46 studies and all studies were
included. Of these, 33 were RCTs and included in the
meta-analysis.

Study characteristics

The characteristics of the included studies are summarized
in Table 1, six were single-arm interventions (37–42), seven
were non-RCTs (35,43–50) and 33 were RCTs (20,21,24–
30,33–36,51–83). Most studies were conducted in devel-
oped countries: Australia (n = 6); USA (n = 24); Taiwan
(n = 4); Canada (n = 3); and Austria, Finland, Greece,
Netherlands, Sweden, Japan and UK (n = 1 for each
country) (Table 1). China and Thailand were the locations
for the two studies conducted in developing countries.
Attrition rates were reported in 37 studies, they ranged
from 0% (51) to 42% (20) and the median was 17%.

Participants

Participants were recruited from clinics, hospitals, general
practices, community centres or via public advertisements.

Figure 1 Flow diagram of included studies.
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The mean age of the participants ranged from 24 (81) to 36
years (30) (Table 1). The recruitment window for women
following delivery varied: within the first 3 months
(n = 28); within the first 6 months (n = 5); and within
the first 12 months (n = 13) (Table 1). A minority of
studies used selected post-natal populations – exclusive
breastfeeding (n = 7), a history of gestational diabetes
(n = 4) (21,28,29,78) and type 2 diabetes (n = 1) (30).

Interventions

The description of the interventions is as shown in Table 1.
The majority of studies were combined diet and exercise
(n = 21) or exercise-only (n = 22) interventions, while a
single study was a diet-only intervention (Table 1). All
interventions required in-person participation except for
two telephone-delivered studies (41,70). A range of health
professionals – nurses, dietitians, exercise physiologists,
diabetes educators, research assistants, trained counsellors,
health educators and fitness instructors – delivered the
interventions and the intervention duration ranged from 11
days (74) to 36 months (78).

Of the RCTs, five were group interventions
(20,26,69,77,81–83), six used more than three support
media (e.g. in-person, phone, internet, printed materials)
(26,28,54,69,77,80,82) and four were home-based inter-
ventions (26,28,29,80,82). Nine studies included tele-
phone or mobile phone contact, text messages, website
or e-mails in addition to in-person support (21,25–
29,52,54,69,77,80,82).

Controls

Over half of the RCTs (n = 18) provided their control
group with usual care, no intervention or explicit instruc-
tions to maintain their usual diet or activity patterns. In
four studies, the control group had a single contact at
baseline such as a lifestyle consultation or some printed
resources (20,21,28,65). Seven studies maintained contact
with the control group beyond baseline via emails, phone
calls or mailed materials (26,54,67,68,70,76,82). Four
studies compared the effects of two different interventions,
in which the control group received either an exercise or
dietary intervention, or both (33,34,36,46).

Quality assessment

The risk of bias assessment for all included studies is as
shown in Table 2. Overall, 21 studies (47%) had high risk,
21 studies (47%) had medium risk and 3 studies (7%) had
low risk of bias. Half of the controlled studies had adequate
methods of generating random sequences (e.g. computer
generator or random number table) and eight were inad-
equate (e.g. by participants’ choice, alternation or non-

randomized controls). Adequate allocation concealment
from both investigators and participants was seen in 14
studies (e.g. sealed envelope, independent statistician), but
blinding for participants and treatment provider was
unlikely in all of these studies due to the nature of the
interventions, which could be a source of bias in favour of
the treatment group. Blinding of assessors was rarely
reported but the risk of outcome bias that affected the
review results was unlikely as only objective outcome end-
points were used. About half of the studies were at low risk
of bias from missing outcome data and six of those con-
ducted intention-to-treat analysis (26,28,29,65,78,80).
Seven studies were at high risk of attrition bias due to
unequal attrition across the intervention and control
groups which could be related to the true outcome
(34,40,52,61,70,71,81). All outcomes were reported as
pre-specified in seven studies (21,28,35,36,43,52,82), sug-
gesting low risk of bias from selective reporting. In nine
studies, the outcomes were reported in a way that could not
be included in the analyses (e.g. omission of sample size,
standard error or standard deviation) (20,38,49–
51,56,78,81) and expected outcomes on diet or
physical activity were not reported in eight studies
(39,47,48,67,69,75,83). No other potential sources of bias
were identified in the included studies. The funnel plots
reporting body weight were largely symmetrical, suggesting
low risk of publication bias.

The effect of lifestyle intervention on
post-partum women

The outcomes of the included papers are summarized in
Supporting Information Table S2. Nine of the 22 studies
reporting body weight had a significant decrease
(20,28,46,52,54,69,71,74,80) and 7/16 reported a signifi-
cant decrease in BMI (28,29,46,52,54,71,80) compared
with the control group. Two of the 12 studies reported a
significant decrease in total energy intake (28,54) and
2/6 found a significant decrease in fat intake in the inter-
vention group compared with the control group (54,72).
Nine of the 24 studies reported significant increases in
physical activity compared with the control group
(20,24,29,33,51,65,66,71,74).

The meta-analyses of RCTs showed that lifestyle inter-
ventions in post-partum women resulted in a significantly
reduced body weight (mean difference −2.30 kg [95% CI:
−3.22, −1.39], P < 0.001). There was a significant hetero-
geneity in this analysis with χ2 value of 109.31 (P < 0.001)
and I2 of 84%. A sensitivity analysis was performed to
exclude studies in which the control group received an
exercise or dietary intervention (33–36) and this analysis
resulted in greater effect size (body weight: −2.59 kg, 95%
CI: −3.51, −1.64, P < 0.001). The identified studies were
excluded from the subsequent subgroup analyses.
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Intervention characteristics and weight loss in
post-partum women

Combined diet and exercise interventions, interventions
that include self-monitoring, and interventions lasting 6
months or less resulted in significantly greater weight loss
than their comparative groups (Figs. 2 and 3; Table 3).
Individual or group setting, home-based or centre-based
intervention, the number of technology-based media used
to provide support, and delivery medium had no significant
effect on weight loss in post-partum women (Table 3). Sig-
nificant statistical heterogeneity was seen in studies with
diet and exercise interventions, interventions with self-
monitoring, intervention duration of 6 months or less,
individual-based interventions, group-based interventions,
home-based interventions, interventions with only
in-person support, interventions that include telephone
support, interventions that included less than three support
media, and interventions that used three or more support
media (Table 3). No statistical heterogeneity was seen
among studies with exercise-only interventions, interven-
tions without self-monitoring, interventions with duration
longer than 6 month, centre-based interventions and inter-
ventions that include telephone and web support (Table 3).

Discussion

Our systematic review and meta-analysis of post-partum
women clearly demonstrates interventions that utilize a

diet-and-exercise approach; use self-monitoring; and have a
shorter duration (6 months or less) result in significantly
greater weight loss. We found the pooled weight loss to be
modest at 2.3 kg (follow-up duration ranged from 11 days
to 36 months from baseline), which is consistent with the
previous reports of an average weight loss of 1.93–2.5 kg
(16–18) in post-partum women. A mean weight loss of
2.1 kg at 12 months follow-up in a recent meta-analysis
showed improvements in diabetes and cardiovascular risk
factors (84); thus, the weight loss seen in our analysis is
likely to produce clinically significant benefits.

We found that the combination of diet and exercise
resulted in twice as much weight loss as that achieved
through exercise alone, which is consistent with other
recent meta-analyses in post-partum women (16,18). Exer-
cise, either as a stand-alone intervention or as an addition
to a diet intervention, has not consistently been reported to
produce clinically significant weight loss in the general
population (85,86). Significant weight loss is seen at very
high levels of physical activity, which is difficult to achieve
and maintain for most individuals (87). This may explain
the consistent reports of greater weight loss when dietary
modification is part of the intervention (17,18).

Self-monitoring is known for its central role in weight
management (23), but its effect has never been quantified in
a meta-analysis. We report lifestyle interventions that
include self-monitoring resulted in weight loss three times
greater than those without, which supports the findings

Figure 2 Forest plot of subgroup analysis of the effect of intervention type on body weight in post-partum women.
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from a meta-regression of healthy eating and physical activ-
ity interventions where self-monitoring accounted for the
greatest heterogeneity between studies included (88). The
self-monitoring we reported in this review was facilitated
by the use of exercise logs, diaries, heart rate monitors (to
determine exercise intensity) or pedometers. Newer tech-
nology such as phone apps can increase self-monitoring

(89) and should be further explored in post-partum women
in the future.

Extending intervention length has been proposed to
improve long-term weight loss in the general population
(90,91), but our findings suggest that this was not the case
for post-partum women. We found that a shorter interven-
tion duration of 6 months or less (follow-up duration

Figure 3 Forest plot of subgroup analysis of the effect of self-monitoring on body weight in post-partum women.

Table 3 Subgroup analyses of lifestyle interventions in post-partum women on body weight*

Analysis Studies Participants Mean difference, kg (95% CI),
P-value

χ2 (P-value) I2 (%) P-value for subgroup
differences

Intervention duration 0.01
6 months or less 14 1,356 −3.11 (−3.54, −1.64), P < 0.001 88.59 (P < 0.001) 85
More than 6 months 3 602 −1.01 (−2.10, 0.08), P = 0.01 3.57 (P = 0.17) 44

Intervention setting 0.33
Individual 11 489 −2.06 (−2.83, −1.29), P < 0.001 27.29 (P = 0.002) 63
Group 5 803 −3.86 (−7.37, −0.35), P < 0.001 69.37 (P < 0.001) 94

Intervention location 0.08
Home-based 4 398 −3.04 (−4.48, −1.60), P < 0.001 93.26 (P < 0.001) 87
Centre-based 13 958 −1.59 (−2.32, −0.87), P < 0.001 3.66 (P = 0.30) 18

Use of technology as support 0.19
In-person only 8 392 −3.66 (−5.97, −1.36), P = 0.002 78.82 (P < 0.001) 91
Phone support 6 828 −1.31 (−2.62, −0.00), P = 0.05 10.22 (P = 0.07) 51
Phone and web support 3 136 −2.36 (−3.78, −0.94), P = 0.001 3.16 (P = 0.21) 37

Different medium for support 0.09
Less than 3 medium 11 131 −3.44 (−5.43, −1.45), P < 0.001 85.65 (P < 0.001) 88
3 or more medium 6 1,225 −1.57 (−2.41, −0.73), P < 0.001 10.81 (P = 0.06) 54

*Random effects model used.CI, confidence interval.
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ranged from 12 days to 1 year) had significantly greater
weight loss compared with an intervention duration
beyond 6 months (follow-up duration ranged from 10
months to 1 year). However, this appears to be largely due
to the result of one study (completers’ analysis of 23 par-
ticipants out of 40 at baseline) (20), which reported a mean
difference of −12.8 kg between groups. When this study
was removed, the difference between shorter and longer
intervention duration was no longer significant in the
analysis. Further research is required to confirm if shorter
intervention is indeed more effective than longer interven-
tion in post-partum women. In any case, our findings do
not support the notion that longer intervention duration is
more effective in long-term weight loss in post-partum
women. Weight loss barriers are known to increase over
time and this is seen across all barrier types (self-
monitoring, social cues, holidays, physical activity and
internal cues) (92). In post-partum women, the needs of
their infant change significantly during the first year and
this can mean barriers shift and new strategies are needed
over time. Interventions in post-partum women – regard-
less of duration – need be dynamic and flexible to address
the barriers that arise during this challenging life stage.

In this review, individual or group format did not differ
significantly in its weight loss effects. The removal of a
significant outlier (20) altered this picture to make individ-
ual interventions significantly more effective than group
ones for weight loss. The literature does not provide a
clear-cut picture either. On the one hand, previous system-
atic review (n = 336 with a predominantly female partici-
pant pool) found that group sessions resulted in greater
weight loss than individual sessions (93). On the other
hand, meta-regression (n = 44,747) found that delivery
format had no differential effects on behavioural outcomes
(88). Gender might exert an effect here with a study report-
ing women lost more weight with individual sessions while
men did better with group ones (94). We know individual
interventions provide individualized feedback and the
format allows for home-based delivery, while group inter-
ventions facilitate social support. It is unclear which factors
were more important in supporting weight loss in post-
partum women and whether combining both interventions
in a mixed delivery format will yield greater benefit.
Further research is needed to determine the best delivery
format for lifestyle interventions in post-partum women.

Two major barriers to participating in post-partum life-
style interventions are lack of time and childcare demands
(28,95). Home-based interventions have been proposed as
a solution as they enable participation at any time without
needing to leave the home. Our findings suggest that home-
based interventions are as effective as conventional ones.
Using newer technology (Internet, telephone or both) either
as the main or adjunct support mechanism did not result in
greater weight loss, which suggests that the technology is

not inherently superior or inferior to in-person interven-
tions. Other intervention characteristic such as the inclu-
sion of self-monitoring may have greater influence on
weight outcome. However, technology-based interventions
may improve other outcomes such as recruitment and
retention. This merits further investigation because recruit-
ment and retention are major challenges in this population
and any method that can address these will go a long way
to improving clinical outcomes (95).

The demands of a newborn impact greatly on a woman’s
ability to participate and adhere to a lifestyle intervention
(95). Attrition rates reported in post-partum lifestyle inter-
ventions vary from 0% to 42% (20,51) and those with
lower rates (5% or less) integrated their interventions into
routine newborn visits or provided incentives to partici-
pants (43,49,67). Once recruited, adherence is the most
important determinant of effectiveness in lifestyle interven-
tions (96). Post-partum women have low engagement rates
in weight loss interventions (97) and this could result in a
non-significant outcome despite the number of sessions
offered (77). Unfortunately, retention and engagement
strategies are rarely reported and this needs to be addressed
through standardized reporting on any participant benefits
received (e.g. vouchers, financial reimbursements, gym
memberships). These strategies are especially important for
post-partum women with whom time and energy are par-
ticularly in demand and may exert a stronger influence on
outcomes.

The unique strength of our study is the inclusion of
subgroup analyses on intervention characteristics, which
enabled effective strategies to be identified for inclusion in
future interventions. There are several limitations in this
study. Firstly, the presence of significant heterogeneity in
over half of the analyses should be noted as this may reflect
the diversity of interventions and varying levels of partici-
pant adherence. Secondly, insufficient information existed
from the reports to systematically consider the effect of
staff qualifications and treatment intensity on weight loss.
Thirdly, there was also a lack of process outcome reporting
(such as recruitment rate, acceptability and adherence
levels) which may play a role in determining the effective-
ness of intervention in real-life settings and we recommend
systematic reporting of these characteristics in future
studies.

Lifestyle interventions in the first year post-partum can
result in clinically significant weight loss but their effective-
ness depends on the intervention content, which needs to be
reported in greater detail so others could determine the
active ingredients for future iterations or scale-up.

Conclusion

This systematic review and meta-analysis found that
the most effective lifestyle intervention strategies are
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self-monitoring and the combined approach of diet and
exercise, both of which increase weight loss in post-partum
women. Future research should focus on determining the
optimum intervention duration, delivery format and the
role of technology in lifestyle intervention for this group.
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