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Targeting the postpartum period to promote weight loss: a
systematic review and meta-analysis

Jodie M. Dodd, Andrea R. Deussen, Cecelia M. O'Brien, Danielle A.J.M. Schoenaker, Amanda Poprzeczny,
Adrienne Gordon, and Suzanne Phelan

Context: Many international clinical guidelines recommend that overweight and
obese women lose weight prior to pregnancy to reduce the risk of adverse preg-
nancy outcomes. Women who have recently given birth and plan future pregnan-
cies are an important target population for preconception weight-loss interventions.
Objective: A systematic review to evaluate postpartum dietary and/or physical
activity interventions to promote weight loss and improve health in a subsequent
pregnancy was conducted. Data Sources: Five databases—the Cochrane Central
Register of Controlled Trials, MEDLINE (through PubMed), Embase, the Australian
New Zealand Clinical Trials Registry, and the International Clinical Trials Registry—
were searched using the following terms: preconception, pregnancy, postpartum,
pregnancy outcomes, body mass index, weight gain, weight loss, weight change,
postpartum weight retention, dietary or lifestyle intervention, and randomiz(s)ed con-
trolled trial. The date of last search was November 2017. Data Extraction: Data
were extracted from each identified study using a standard form. The primary out-
comes were weight loss at the completion of the intervention and at follow-up assess-
ments. Secondary endpoints included maternal and infant outcomes in a subsequent
pregnancy. Data Analysis: Mean differences (MDs) were calculated for continuous
data and risk ratios for dichotomous data, both with 95%Cls. Results: A total of 235
abstracts (193 after duplicates were excluded) were identified, from which 37 manu-
scripts were selected for full-text review. In total, 27 trials were identified for inclusion.
Outcome data were available for approximately 75% of participants (n = 3485). A
combined dietary and physical activity intervention provided post partum produced
greater postpartum weight loss (MD, —2.49 kg; 95%Cl, —3.34 to —1.63 kg [random-
effects model]; 12 studies, 1156 women), which was maintained at 12 months post
partum (MD, —2.41 kg; 95%Cl, —3.89 to —0.93 kg [random-effects model]; 4 studies,
405 women), compared with no intervention. No studies reported maternal or infant
health outcomes in a subsequent pregnancy. Conclusions: Providing a postpartum
intervention is associated with weight loss after birth, but effects on maternal and
infant health in a subsequent pregnancy are uncertain.
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INTRODUCTION

Across developed nations, approximately 1 in 2 women
enter pregnancy overweight or obese, their body mass
index (BMI) exceeding 25 kg/m>.! Maternal overweight
and obesity increases the risk of virtually all pregnancy
and birth complications, the magnitude of which
increases with the severity of obesity.” Efforts to im-
prove outcomes have focused largely on dietary and
lifestyle interventions during pregnancy to limit gesta-
tional weight gain, and while such strategies have gener-
ated some improvements in maternal diet and physical
activity,” they have been associated with only modest
changes in gestational weight gain and little clinical im-
pact.® Additionally, prepregnancy overweight and obe-
sity represents a stronger, independent risk for many of
these adverse outcomes,” a risk that is not addressed by
intervention during pregnancy.

Many international clinical guidelines recommend
that overweight and obese women lose weight prior to
pregnancy to reduce the risk of adverse pregnancy out-
comes.>” An important target population for such pre-
conception weight-loss interventions are women who
have recently given birth. Pregnancy represents a signif-
icant turning point for many women in terms of their
cardiovascular and health trajectory, as metabolic
changes, including relative insulin resistance, promote
weight gain during pregnancy and weight retention af-
ter birth'® and therefore increase a woman’s risk of ei-
ther remaining or becoming overweight or obese.''* It
has been estimated that women of reproductive age
gain approximately 700 g of weight per year,'" and in
any given 5-year period, 20% of women will gain suffi-
cient weight to progress into a higher BMI category.'
This, in turn, contributes to an increase in interpreg-
nancy BMI and an increased risk of adverse pregnancy
outcomes and perpetuates longer-term risks of obesity
and its health consequences."*

The effect of a change in interpregnancy BMI on
birth outcomes in a subsequent pregnancy has been
investigated in a number of observational studies.
Increasing BMI is associated with an increased risk of
gestational diabetes, hypertension, cesarean birth,
high birth weight, and perinatal mortality.">'® In con-
trast, even modest weight loss (=3 —5kg) between
consecutive pregnancies in overweight or obese
women has been associated with a reduction in the
risk of an infant being born large for gestational
age.'® However, there has been little systematic syn-
thesis of the literature to evaluate the effect of weight-
loss strategies after birth on a woman’s subsequent
pregnancy outcomes.

The aim of this systematic review of the literature
and meta-analysis was to evaluate the effects of dietary
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and/or lifestyle interventions for women in the postpar-
tum period as a strategy to promote weight loss after
birth and to improve maternal and infant health out-
comes in a subsequent pregnancy.

METHODS

Sources

The Cochrane Central Register of Controlled Trials,
MEDLINE though PubMed, MEDLINE, Embase, the
Australian New Zealand Clinical Trials Registry, and
International Clinical Trials Registry Platform (see
Table S1 in the Supporting Information online) were
searched using the following keywords: preconception,
pregnancy, postpartum, pregnancy outcomes, BMI,
weight gain, weight loss, weight change, postpartum
weight retention, dietary or lifestyle intervention, and
randomiz(s)ed controlled trial (see Table S2 in the
Supporting Information online). The date of the last
search was November 2017. The methodology followed
the Cochrane Handbook for Systematic Reviews of
Interventions'” and the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) guide-
lines (see Appendix S1 in the Supporting Information
online),'® without date or language restrictions.

Study selection

All published and ongoing randomized trials in which
a dietary and/or lifestyle intervention to promote
weight loss in women in the postpartum period
was compared with standard postnatal care or no in-
tervention to promote weight loss were included.
Participants included women who had given birth to a
healthy singleton infant and (1) were overweight or
obese; (2) had a normal BMI upon commencing preg-
nancy but whose gestational weight gain exceeded the
Institute of Medicine guidelineslg; or (3) had retained
weight at the time of trial recruitment as defined by
the trial authors.

Studies were excluded if a quasi-randomized design
was used, if information was available in abstract form
only, if underweight women were recruited, or if the in-
tervention began prior to birth.

Outcomes

The following primary outcomes were assessed: (1)
mean change in weight (in kilograms) between trial en-
try and end of the intervention (or at time of concep-
tion in a subsequent pregnancy, if recorded); (2) mean
change in weight (in kilograms) between trial entry and
final assessment (after completion of the intervention,
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to determine weight maintenance); (3) proportion of
women who returned to their prepregnancy weight at
final assessment; (4) proportion of women whose BMI
was within the normal range (18.5-24.9 kg/m?) follow-
ing completion of the intervention; and (5) proportion
of overweight or obese women who lost 5% or more™
of their prepregnancy body weight following comple-
tion of the intervention.

Secondary maternal outcomes related to pregnancy
and to birth outcomes in a subsequent pregnancy in-
cluded gestational diabetes; preeclampsia; gestational
hypertension; preterm birth before 37 weeks; gestational
weight gain below, within, or above the Institute of
Medicine recommendations; cesarean birth; and post-
partum hemorrhage. Secondary infant outcomes related
to birth outcomes in a subsequent pregnancy included
birth weight in kilograms; birth weight > 4.0kg; birth
weight < 2.5 kg; neonatal intensive care admission; and
breastfeeding. A range of longer-term maternal and
child health outcomes were considered, including ma-
ternal type 2 diabetes; maternal essential hypertension;
and childhood obesity.

JM.D.,, ARD. and CM.O’B. reviewed articles
independently for inclusion and risk of bias.
Discrepancies were resolved by discussion, with no
blinding of authorship. Factors assessed for risk of bias
included random sequence generation, allocation con-
cealment, blinding of participants and personnel, blind-
ing of outcome assessment, incomplete outcome data,
selective reporting, and other potential biases.'” Cluster
trials were additionally assessed for recruitment bias,
baseline characteristic imbalance, and the possibility of
an additional herd effect of the intervention."”

Statistical analyses were conducted using the
Review Manager software.”' Fixed-effect inverse vari-
ance meta-analysis was used to combine data from trials
that examined similar interventions and when the pop-
ulation and methods of the trials were considered simi-
lar. Statistical heterogeneity was evaluated for each
analysis using the 77, I?, and 7 statistics, with heteroge-
neity considered significant if the I” statistic exceeded
30% and either the t” statistic was greater than zero or
the chi-squared statistic revealed P < 0.10."” Where
there was evidence of heterogeneity, reasons were inves-
tigated. Use of a random-effects model was considered
for analysis, and heterogeneity was further explored us-
ing sensitivity analyses.

Mean differences (MDs) were calculated for con-
tinuous data and risk ratios (RRs) for dichotomous
data, both with 95%CIs. Sensitivity analyses were
planned to evaluate the effects of the intensity of the in-
tervention (defined as at least 14 intervention sessions,
consistent with the available literature supporting
weight loss in the general population),”” the nature of
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the intervention (diet alone, physical activity alone,
mixed diet, and physical activity), maternal BMI sub-
groups at the commencement of the index pregnancy
(normal BMI vs overweight vs obese), and trial quality
(adequate process of randomization, allocation conceal-
ment, postrandomization exclusions, and loss to follow-
up) on the primary outcomes.

When using data from cluster randomized trials,
sample sizes (and numbers of events for dichotomous
outcomes) were reduced to an effective sample size (or
event number) by dividing by the design effect to ap-
portion correct weighting, as recommended by the
Cochrane Collaboration."”

RESULTS

Figure 1 shows the literature search strategy. A total of
235 abstracts (193 after removal of duplicates) were
identified, from which 37 full-text manuscripts were
reviewed and 27 were included.”>™** Table 1 shows the
characteristics of the included trials. One completed
trial with a published protocol® and 1 ongoing ran-
domized trial®' were identified (see Table S3 in the
Supporting Information online) and 8 studies were
excluded (see Table S4 in the Supporting Information
online).”>™>°

Study descriptions

Twenty-seven randomized trials were included
(Table 2),27* involving 4610 women to whom an in-
tervention was delivered in the postpartum period.
Outcome data were available for approximately 75%
of participants  (n=3485).
reported weight change at the end of the intervention

: 24-27,29-36,38-43,45,46,48,4 . : 3
period, 973638-43.45.40.48.99 with 6 trials reporting
24,34,35,37,45,46

Twenty-three  trials

weight change at 12 months post partum.
Fourteen trials (n=1511) recruited only women
who were overweight or obese at the time of enroll-
ment 23-28:30:32,34,35,43-45,49

Nineteen trials were conducted in the United
StateS)23,25,26,28—32,35—38,40,42—46,49

conducted in Australia

with 2 studies each

41,47 24,34

and Sweden and single
trials conducted in each of Scotland,”” Taiwan,”” Iran,*
and Japan.*® Twenty trials evaluated a combined dietary
and physical activity intervention,>*?°-2%30-3%36-38:42-4749
Five assessed physical activity only.”*>***"*® Three trials
delivered a comprehensive lifestyle intervention via digital
media, 1 utilizing a smartphone application® and 3 others
using a web-based platform.”>*® A further 2 trials used
text messaging in addition to face-to-face meetings and
phone calls** or text messaging in addition to phone calls
and a closed Facebook support group.”” A third trial in

641


https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuy024#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuy024#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuy024#supplementary-data
https://academic.oup.com/nutritionreviews/article-lookup/doi/10.1093/nutrit/nuy024#supplementary-data

Identification

(PubMed, MEDLINE,

CENTRAL, ANZCTR,

ICTN, hand searches):
N=235 abstracts for

Databases searched

consideration

Screening

removal of duplicates:

Titles and abstracts
screened for
consideration after

N=193

Eligibility

Full-text articles
reviewed for
consideration:
N=37

v

v

27 randomized trials
included

Inclusion

2 randomized trials
ongoing

8 trials excluded

Figure 1 Flow diagram of the literature search process. Abbreviations: ANZCTR, Australian New Zealand Clinical Trials Registry; ICTN,

International Clinical Trials Registry.

Table 1 PICOS criteria for inclusion of studies
Description

Parameter

Population Women in the postpartum period who had
given birth to a healthy singleton infant
Dietary and/or physical activity interventions

to promote weight loss

Intervention

Comparison Standard postpartum care or no intervention
Outcomes Weight loss at the completion of the inter-
vention and 12 months after completion
of the intervention; maternal and infant
outcomes in a subsequent pregnancy
Study design  Randomized controlled trials

rural Australia delivered the intervention by phone, fol-
lowing an initial study appointment.*”

The trial by McCrory et al.** conducted a 3-arm
comparison involving a dietary intervention alone, a
combined dietary and physical activity intervention,
and no intervention, contributing data to the com-
parisons assessing dietary interventions alone and a
combined intervention. Bertz et al.** adopted a 2 x 2
factorial design in which 4 arms were compared:
diet alone, exercise alone, diet and exercise, and a
control group receiving no intervention. The trial by
Huang et al.,”>> which was included in the comparison
assessing combined interventions, compared a com-
bined intervention commencing in the antenatal pe-
riod (which was not included in the analyses), a
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combined intervention provided in the postpartum
period, and a control group provided with standard
postnatal care.

The trials by Phelan et al.** and deRosset et al.”®
were cluster randomized controlled trials.

At least 14 intervention sessions were provided
over the course of the trial in 12 trials,>>*>***2%>>
76.38,4243:45.46 wyith the frequency of study visits consid-
erably less in the remainder.

One completed study with a published protoco
and 1 ongoing study’' were identified.

150

Excluded studies

Four studies were excluded because the delivery of the
intervention commenced during pregnancy,’>*>°%®
and 3 were excluded because they used a nonrandom-
ized design.”**”*” One study was excluded because it
compared a historical control group with 2 intervention
arms that were randomized.”

Methodological quality

Figure 2 shows details of the risk of bias for the 27 included

2248 _ 1. . .
which were considered to be at moderate risk

studies,
of bias and of low to medium quality. Fourteen trials
reported use of a computer-generated random number se-

23,24,26,27,32-35,38-40,42,44,46
quence or random number table,
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Outcomes
vention; scores on psycho-

metric scales to measure

health behaviors, per-
ceived stress, self-efficacy,

body dissatisfaction,
weight distress, and die-

Weight change after inter-
tary intake

Intervention
specific diet and physical activity weight-loss programs
that included weigh-in at the start of each meeting.
Duration of interventions was based on estimates of
retained weight among low-income women and the
corresponding time needed to lose that weight at the
rate of about 1 Ib/wk. Intervention sessions were deliv-
ered by trained registered nurses or health educators.
Control: Received intervention materials by mail over
13 wk, along with weekly phone counseling support

Intervention: Groups met weekly for 2 h in 13-wk ethnic-

Participants
conditions, such as HIV/AIDS, heart

> 25 kg/m?, retained postpartum
weight of at least 5 kg, and parity
of 1-3; whose prenatal care was
livered a full-term healthy single-
ton, was conversant in English,
disease, renal disease, or diabetes,
or use of medication for weight

and had a phone or pager.
loss, hypertension, diabetes, thy-

roid condition, or depression
Abbreviations: BMI, body mass index; HOMA-IR, homeostatic model assessment of insulin resistance; KAN-DO, Kids & Adults Now—Defeat Obesity; NS, not stated; RCT, randomized controlled

Exclusion criteria: Chronic health
trial; WIC, Special Supplemental Nutrition Program for Women, Infants, and Children.

> 18 y who self-identified as
Hispanic, African American, or
Anglo/white; between 6 wk and
12 mo post partum; with BMI of
funded by Medicaid; and who de-

Inclusion criteria: Women aged

Methods
Setting: Texas, USA. Design: RCT. Random
concealment: NS. Completeness of out-
come data: 71 women randomized; 21

postrandomization withdrawals

sequence generation: NS. Allocation
(29.6%)

Table 2 Continued
(2012)*

Reference
Walker et al.

Nutrition Reviews® Vol. 76(8):639-654

and 4 studies used sealed opaque envelopes for alloca-
tion concealment.”®*****> None of the included trials
reported blinding of participants, owing to the nature of
the interventions, although 2 trials reported blinding of
outcome assessors.””*°

Ten trials reported postrandomization withdrawals
and loss to follow-up greater than 20% and were
considered to be at high risk of attrition
biag,23:25:27,31,33,35-37,44,49

No additional risks of biases were identified for the
2 included cluster randomized trials,”**® including re-
cruitment bias or imbalance of baseline characteristics.
It was not possible to assess an additional effect of the
intervention within clusters.

Dietary intervention alone vs standard postnatal care
or no intervention

Two randomized trials involving a total of 75 women in
the postpartum period were included in this compari-
son.”**” Women who were provided with a dietary inter-
vention in the postpartum period were more likely to
have significant weight loss at the completion of the inter-
vention compared with women who received no inter-
vention (MD, —1.82kg; 95%CI, —2.19 to —1.44kg). One
of these trials** reported weight change at 12 months and
found that women who received a dietary intervention
alone maintained significant weight loss compared with
women who received no dietary intervention (MD,
—9.30kg; 95%CI, —13.71 to —4.89; 30 women). No
longer-term health outcomes or maternal or infant health
outcomes in a subsequent pregnancy were reported.

Physical activity intervention alone vs standard
postnatal care or no intervention

Six randomized trials involving 288 women in the post-
partum period were included in this compari-
son.*#?%3>3%4148 Data from 3 trials could be included
in the meta-analysis,”**"*® with the other 3 studies
reporting baseline and postintervention weight out-
comes but not change in weight.”>*>*

Women who were provided with a physical activity
intervention in the postpartum period had greater
weight loss at the completion of the intervention when
compared with women who received no intervention
(MD, —1.45kg; 95%CI, —2.41 to —0.50kg [random-
effects model]; 3 studies, 93 women).

Combined dietary and physical activity intervention
vs standard postnatal care or no intervention

Twenty-two randomized trials involving 3294 women
. . . . 23-28,30-34,36-38,40,42-47,4
were included in this comparison, o
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S 08 -8 ¥E 9 3 & 3§
4 c B g2 L= e 2 € 2 g E
285 S§ES 3¢ %985 =g
EE2 E58 SEE PEE 28
288 388 £3¢ BEL s
5902 =0 803 =343 g3
X ol < o0l ao= 0 oo =
Berry et al (2015)* Low ? High ? High
Bertz et al (2012)** Low Low High ? Low
Chang et al (2017)* ? ? High ? High
Colleran et al (2012)*® ? ? High ? Low
Craigie et al (2011)” Low High ? High
deRosset et al (2013)* Low Low ? ? ?
Dewey et al (1994)*° High ? Low
Gilmore et al (2017)*° High ? Low
Haire-Joshu et al (2015)* High ? High
Herring et al (2014)* Low Low High ? Low
Huang et al (2011)* Low ? High ? High
Huseinovic et al (2016)3* Low Low High ? Low
Keller et al (2014)* Low Low High ? High
Krummel et al (2010)* ? ? High ? High
Leermakers et al (1998)*’ ? ? High ? High
Lovelady et al (2000)*® Low ? High ? Low
Maturi et al (2011)*° Low ? High Low Low
McCrory et al (1999)*° Low ? ? ? Low
Mclntyre et al (2012)* ? ? High ? Low
Nicklas et al (2014)" Low ? High ? Low
Ostbye et al (2009)* ? ? High ? Low
Ostbye et al (2012)* Low Low High ? High
O’Toole et al (2003)* ? ? High ? Low
Phelan et al (2017)* Low ? ? Low ?
Reinhardt et al (2012)* ? High ? Low
Tripette et al (2014)* ? High ? ?
Walker et al (2012)*° ? High High

Figure 2 Risk of bias of included studies. Symbol: ?, unclear risk.

with 12 studies involving 1156 women contributing
data to the primary  weight-related  out-
comes, 24+26:27:30,32-34,36,38,40,43,46

Women provided with a combined dietary and
physical activity intervention had greater weight loss at
the completion of the intervention compared with women
who received no intervention (MD, —2.49kg; 95%ClI,
—3.34 to —1.63kg [random-effects model]; 12 studies,
1156 Women) (Figure 3).24,26,27,30,32—34,36,38,40,43,46 There

was a high degree of heterogeneity for this outcome

650

(P statistic = 86%), which persisted after considering
only those trials with adequate randomization processes
(MD, —3.14kg; 95%CI, —4.40 to —1.88kg [random-
effects model]; 9 studies, 643 women; I? statistic = 88%)
(see Figure S1 in the Supporting Information on-
ling)**2®273273438:4046, 4y those trials with low rates
of postrandomization withdrawals and loss to follow-up
(MD, —2.92kg; 95%CI, —4.00 to —1.83kg [random-
effects model]; 8 studies, 908 women; I* statistic = 90%)

(see Figure S2 in the Supporting Information

Nutrition Reviews® Vol. 76(8):639-654
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Referéince Intervention Control Mean Difference Mean Difference

Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Rand 95% Ci
Bertz et al (2012)* 68 3 16 -08 3 15 68% -B10[B.21,-399]
Colleran et al (2012  -58 35 14 -16 54 13 40% -420[766,-0.74]
Craigie et al (20117 16 2 22 02 22 14 88% -180}3.22-038 =
Gilmore et al (2017)* -01 09 19 18 09 16 111% -1.90[2.50,-1.30] -
Herring et al (2014)2 -29 36 8 0.8 23 9 50% -340[631,-048)
Huang et al (2011)" 406 36 64 508 332 64 95% -1.02[2.22018) b
Huseinovic et al (2016 -61 35 47 -24 35 53 90% -370[-5.07,-233 —
Krummel et al (2010 114 466 24 114 4N 33 62% 0.00[-2.35, 2.35) T
Lovelady et al (2000)* -48 1.7 il 0g 23 19  93% -560[-6.86,-4.34) —_
McCrory et al (1999)" -16 05 22 -02 06 23 115% -1.40[-1.72,-1.08] -
Ostbye et al (2009)* -08 51 214 -036 49 207 102% -0.54[-1.50 042 e 5
Phelan etal (20170 (1) -3.2 61 104 -0.89 &7 115 84% -230[3.87,-0.73 o
Total (95% CI) 575 581 100.0% -2.49[-3.34,-1.63] L 2
Heterogeneity: Tau®=1.62; Chi*= 77.76, df= 11 (P = 0.00001), F= 86% :_10 ‘15 é 10:
Test for overall effect: Z=5.71 (P = 0.00001)

Favors Intervention Favors Control

Footnotes

(1) Sample size has been adjusted to account for cluster randomized trial design.

Figure 3 Combined dietary and physical activity intervention for the outcome of weight loss at completion of the intervention.

Intervention Control Mean Difference Mean Difference
Reference Mean SD Total Mean SD Total Weight IV, Random, 95%Cl IV, Random, 95% C
Bertz et al (2012)% 69 3 16 -08 3 15 127% -6.10[8.21,-3.99) T
Colleran et al (20127¢  -58 35 14 -16 54 13 78% -420[7.66,-0.74]
Craigie et al (2011)% 46 2 22 0222 14 160% -1.80F3.22,-0.38) s TR
Gilmore et al (2017)" 01 08 19 18 08 16 195% -1.90F2.50,-1.30] o
Herring et al (2014) -29 38 8 05 23 9 95% -340[6.31,-049] e
Huseinovic et al (2016 .61 3.5 47 -24 35 53 163% -3.70F5.07,-2.33] o S
Ostbye et al (2009)* -08 51 214 -036 49 207 182% -0.541.50 042 T
Total (95% CI) 340 327 100.0% -2.78 [4.01,-1.56] e
Heterogeneity: Tau®=1.91, Chi*=31.91, df=6 (P = 0.0001), F=81% [10 % ‘j) 10:
Testfor overall effect Z=4 46 (P = 0.00001)

Favors Intervention Favors Control

Figure 4 Combined dietary and physical activity intervention for the outcome of weight loss at completion of the intervention in
women categorized as overweight or obese.

. 124,30,32,34,38,40,43,46
online) ;

and only those trials that

recruited women who were overweight or obese at the
start of their index pregnancy (MD, —2.78kg; 95%CI,
—4.01 to —1.56 kg [random-effects model]; 7 studies, 667
women; I? statistic = 81%) (Figure 4) 2426:27,30,32,34.43

When considering the effects of the intervention at
12 months post partum, a combined dietary and physical
activity intervention was associated with greater weight
loss when compared with no intervention (MD, —2.41 kg;
95%CI, —3.89 to —0.93kg [random-effects model]; 4
studies, 405 women; I? statistic = 31%) (Figure 5).243437:46

The proportion of women returning to their pre-
pregnancy weight was greater after a combined dietary
and physical activity intervention than after no inter-
vention (RR =3.13; 95%CI, 0.99-9.88 [fixed-effects
model]; 1 study, 62 women).

While the included trials reported improvements
in dietary patterns and physical activity, no longer-term
health outcomes or maternal or infant health outcomes
in a subsequent pregnancy were reported.

Heterogeneity

The results showed evidence of statistical
heterogeneity for the reported weight-related outcomes.

Nutrition Reviews® Vol. 76(8):639-654

The random-effects model was used, without any
change in the estimated effect size. Similarly, consider-
ation of only those studies with appropriate methods of
randomization, low risk of bias owing to adequate
follow-up, high (> 14) vs low (< 14) frequency of study
visits, and maternal BMI category did not influence the
magnitude or direction of effect. Because significant
heterogeneity persisted and could not be explained, the
effect size estimated should be considered as an average
effect size, and interpreted with caution.'”

DISCUSSION

The findings of this systematic review and meta-
analysis indicate that a dietary or physical activity inter-
vention, alone or in combination, provided to women
in the postpartum period is associated with greater
weight loss at the completion of the intervention and at
12 months post partum, with more women returning to
their prepregnancy weight after a combined interven-
tion, compared with no intervention. Providing a com-
bined dietary and physical activity intervention was
associated with an average weight loss of 2.49 kg at the
completion of the intervention and an average weight
loss of 2.4kg at 12months post partum. A limited
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Intervention Control Mean Difference Mean Difference
Reference Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bertz et al (2012)* 73 63 16 -9 66 15 93%  1.70[-2.856.25]
Huseinovic et al (2016)* -93 438 45 -58B 73 48 245% -3.70[-6.20,-1.200 —
Leermakers et al (1998)7  -7.8 4.5 36 -49 54 26 238% -2.90[544, -0.36] —
Phelan et al (2017)* (1) -32 61 104 -09 57 115 424% -230[-3.87,-0.73) i
Total (95% CI) 201 204 100.0% -2.41[-3.89,-0.93] ‘
Heterogeneity Tau®= 0.70; ChP=4.32, df=3(P=0.23); F=31% i‘ 2 % 3 é 10:
Test for overall effect: Z=3.20 (P=0.001)

Favors Intervention ~ Favors Control

(1) Sample size has been adjusted to account for cluster randomized trial design.

Figure 5 Combined dietary and physical activity intervention for the outcome of weight loss at 12 months post partum.

number of trials evaluated dietary or physical activity
interventions alone, and while they suggest beneficial
weight loss at the completion of the intervention, their
findings should be interpreted with caution.

This review is not without limitations, reflecting
the methodological quality of the included studies. The
description of trial methodology varied considerably
across studies, with just over half describing the meth-

ods wused to generate the randomization se-
quence®>?+?7:28:33735,387404244 4nq only 7 describing
adequate allocation 2426,28,32,34,35,44
thereby introducing potential for selection bias.

While 27 randomized trials involving over 4600
women were identified for inclusion, fewer trials
(n=15) involving 1165 participants (=~ 259%)>4227:30,
327343638,40.4143,4648 contributed data to the primary
outcome of weight change at the end of the intervention
period. At 12 months post partum, data from only 4 tri-
als involving 420 women were available.”****”*® Both
the high rate of postrandomization loss to follow-up
and the participant withdrawal rate of approximately
25% identified in this review introduce significant po-
tential for attrition bias, as does the lack of reporting of
outcomes beyond completion of the intervention. These
findings also highlight the difficulty in both engaging
and maintaining contact with women in the postpartum
period, reflecting changes in infant care responsibilities
following birth as well as the mobility of this population
of women.

Future studies should develop appropriate but flex-
ible strategies to engage and maintain contact with
women at this time of significant change in life circum-
stances. However, such strategies also need to consider
the indications that at least 14 sessions with a trained
professional over a period of 6 months should to be
provided for an intervention to be of sufficient intensity
to achieve weight-loss goals.””> While 9 of the included
studies provided participants with 10 or more interven-
tion sessions (either face to face [including groups] or
by phone),>*?>>283236:38424546 the remainder of the in-

cluded studies provided considerably fewer sessions.

concealment,
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A limitation of this systematic review is that it does
not permit robust recommendations to be made about
either the content or the delivery of a postpartum inter-
vention that could be incorporated into clinical care,
owing to a lack of reporting of key details about (1) the
specific dietary and physical activity content of the in-
tervention; (2) the assessment tools used; and (3) the
format of delivering the intervention. Similar limita-
tions attributed to the incomplete reporting of the con-
tent of dietary and lifestyle interventions during
pregnancy have been identified previously,*’ highlight-
ing the need for adequate reporting and complete pro-
cess evaluation of complex interventions.®!

Most included studies reported positive effects,
demonstrated by improvements in maternal dietary and
physical activity behaviors. While these health behaviors
and initial weight changes are important, it remains un-
certain whether they are associated with sustained be-
havioral change. Furthermore, it is unclear if such
changes initiated in the postpartum period result in im-
proved maternal and infant health outcomes in a subse-
quent pregnancy, since none of the studies have
reported longer-term follow-up of participants or sub-
sequent pregnancy outcomes.

Weight gain between successive pregnancies is as-
sociated with increased risk of gestational diabetes, hy-
pertension, cesarean birth, high birth weight, and
perinatal mortality.'>'®
were overweight or obese at the time of their first preg-
nancy, weight loss of a single BMI unit (corresponding
to weight loss of ~ 3-5kg) was associated with a reduc-
tion in the risk of giving birth to an infant large for
gestational age (odds ratio [OR] = 0.82; 95%CI, 0.72-
0.95)."° The effect of interpregnancy weight loss on
other pregnancy outcomes, including hypertension
(OR = 0.98; 95%CI, 0.70-1.37) and gestational diabetes
(OR = 0.96; 95%CI, 0.66-1.37), was less clear."®

Further indirect evidence of a beneficial effect of
preconception weight loss on pregnancy and birth out-
comes is available from the bariatric surgery literature,
although the findings are inconsistent across studies.””

However, among women who
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While some reports suggest a reduction in the risk of an
infant born large for gestational age and of maternal
complications such as hypertension, gestational diabetes,
and cesarean birth, others have identified no differences
in the risk of pregnancy and birth complications.®?

CONCLUSION

Providing women with a dietary and/or physical activity
intervention in the postpartum period is associated with
modest weight loss after birth, which, on the basis of
limited available data, appears to be maintained at
12 months post partum and to be of greater magnitude
following a combined dietary and lifestyle intervention.
The longer-term effects on sustained behavioral change
and on subsequent pregnancy and birth outcomes are
still unknown. If improvements in maternal and child
health are to be realized, preconception strategies to
promote weight loss, including weight loss during the
interpregnancy period,” particularly among women
who are overweight or obese, need to be addressed with
urgency. For this to occur, it is essential to recognize
that randomized postpartum interventional trials
should continue to follow women into a subsequent
pregnancy and should be adequately funded and
resourced.
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