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ABSTRACT 
 
Background: Postpartum weight retention is the increase in postnatal weight compared to pre-
pregnancy weight. This weight gain may persist and increase the long-term prevalence of obesity in 
women. The application of lifestyle interventions consisting of diet, physical activity, and behavior 
change interventions is believed to be able to reduce postpartum weight retention. This study aims 
to determine the effectiveness of lifestyle interventions carried out during pregnancy for reducing 
postpartum weight retention based on various types of interventions derived from studies that have 
been conducted. 
Subjects and Method: The writing of this meta-analysis was based on the PRISMA 2020 flow 
diagram with population: pregnant women, intervention: lifestyle intervention, comparison: without 
lifestyle intervention, and outcome: postpartum weight retention. The selected articles are full 
articles, randomized controlled trials (RCT) issued in 2013 – 2022, and are in English. Selected 
studies were assessed based on the JBI Critical Appraisal Checklist for RCT and then analyzed using 
RevMan 5.3. 
Results: 778 articles were identified from December 2022 to January 2023 and 14 RCT articles 
were obtained for meta-analysis. The diet subgroup accompanied by a behavior change intervention 
had the largest effect size (SMD = -0.60, 95% CI -0.86 to -0.33, p<0.001), followed by the diet 
subgroup accompanied by physical activity and behavior change intervention (SMD = -0.10, CI 95 % 
-0.14 to -0.06, p < 0.001). Physical activity was found to reduce postpartum weight retention, but 
not statistically significant. The results of the type of intervention subgroup difference test showed a 
statistically significant effect (p = 0.001). 
Conclusion: Diets coupled with behavioral interventions show superior results. Variations in the 
types of lifestyle interventions carried out during pregnancy can influence the success of 
interventions for postpartum weight loss. 
 
Keywords: Postpartum weight retention, lifestyle intervention, diet, physical activity, meta-
analysis. 
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BACKGROUND 

Globally, the average prevalence of obesity in 

adult women is greater than that of men and 

is expected to increase in the next 20 years 

(World Obesity Federation, 2022). The high 

rate of obesity in women is specifically due to 

pregnancy. 1 in 6 women who have normal 

weight before pregnancy can experience 

overweight and obesity within one year after 

giving birth or commonly known as post-

partum weight retention (PPWR) or post-

partum obesity (Endres et al., 2015). 

In particular, the handling of obesity 

caused by postnatal weight retention can be 

carried out through interventions related to a 

healthy lifestyle or lifestyle interventions 

such as diet and increased physical activity 

(Dodd et al., 2018) or weight management 

accompanied by one of the modification 

interventions. behavior, such as: counseling 

and self-management (Jensen et al., 2014). 

Lifestyle interventions carried out duri-

ng pregnancy were found to be able to pro-

perly control gestational weight gain (GWG) 

or weight gain during pregnancy (Peaceman 

et al., 2018). GWG is known to be a strong 

indicator in determining the incidence of 

postpartum weight retention (Mannan et al., 

2013). 

This study was made to find out 

whether differences in the length of time for 

evaluating interventions and variations in the 

types of lifestyle interventions carried out 

during pregnancy can affect the success of 

reducing postnatal weight retention. 

 

SUBJECTS AND METHOD 

1. Design Study 

This study was meta-analysis research con-

ducted based on the Preferred Reporting 

Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines 2020 (Page et 

al., 2021). Article search was carried out by 

considering the eligibility criteria defined 

using the PICO model.  

Article searches were conducted from 

December 2022 to January 2023 through 

several bibliographical databases, namely: 

PubMed, Cochrane, Proquest, and Google 

Scholar using search keywords: "pregnant 

women" AND "lifestyle intervention" OR 

"lifestyle behavior" OR "diet" OR “physical 

activity” AND “postpartum weight retention” 

OR “postpartum obesity”. 

2. Steps of Meta-Analysis 

The meta-analysis was carried out through 5 

steps as follows:  

1) Formulating research questions using the 

PICO model (PICO as follows Population: 

pregnant women. Intervention: lifestyle 

intervention. Comparison: not a lifestyle 

intervention. Outcome: postnatal weight 

retention. 

2) Searching primary study research articles 

from electronic databases and libraries, 

such as PubMed, Springer Link, Science 

Direct, and Google Scholar. 

3) Conducting screening and quality assess-

ment of primary research articles. 

4) Extracting and analyzing data into the 

RevMan 5.3 application. 

5) Interpreting the results and draw con-

clusions.  

3. Inclusion Criteria 

Inclusion criteria for articles used in this stu-

dy were full articles with Randomized Con-

trol Trial (RCT) study design, output 2013 – 

2022 and using English, research subjects 

were pregnant women, research interventi-

ons were lifestyle interventions in the form of 

diet, physical activity, or both were accompa-

nied by behavior modification interventions, 

and the outcome of the study was postpartum 

weight retention which was calculated from 

the difference in pre and post pregnancy 

weight. 

4. Exclusion Criteria  

Excluded articles were articles whose resear-

ch subjects experienced mental disorders, re-

search subjects under the age of 18, research 
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outcomes were not in kilograms, did not 

include the Mean SD in the outcome. 

5. Operational Definition of Variables 

Postpartum weight retention was the di-

fference in weight gain before and after deli-

very. 

Lifestyle interventions were healthy 

lifestyle interventions that consist of diet, 

physical activity, or both accompanied by 

behavior modification interventions. 

6. Instrument  

Assessment of the quality of the studies to be 

analyzed in this study was carried out using 

The Joanna Briggs Institute (JBI) Critical 

Appraisal Checklist for Randomized Contr-

olled Trials (Tufanaru et al., 2020). 

7. Data Analysis  

Data analysis was performed using Review 

Manager (Revman) 5.3 by calculating effect 

size and heterogeneity. In this study, the 

effect size used is the standardized mean di-

fference (SMD) together with the 95% con-

fidence interval (CI). Positive values in SMD 

indicate a positive effect of the intervention, 

while negative values indicate the opposite. 

SMD values of 0.2, 0.5, and 0.8 represent 

small, medium, and large effect size values. 

Meanwhile, heterogeneity is known from the 

I2 value which describes the proportion of 

the variance size around the sumary effect on 

a scale of 0 to 100 percent (Retnawati et al., 

2018). 

 

RESULTS 

The process of searching for articles in 

research was carried out using bibliographic 

databases, namely: PubMed, Cochrane, Pro-

Quest, and Google Scholar. The systematic 

search for articles based on the 2020 PRIS-

MA (Preferred Reporting Items for Systema-

tic Reviews and Meta-analyses) guidelines is 

shown in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. PRISMA 2020 flow diagram of the effectiveness of lifestyle 

interventions for reducing postpartum weight retention 

 

The initial search process yielded 778 ar-

ticles. A total of 651 articles were deleted be-

cause the title was irrelevant and not in 

English, resulting in 127 articles being filter-

ed, of which 55 articles met the requirements 

for a full article review. Full articles were 

Articles were excluded (n= 72), because: 
Not full-text (n = 2) 
Not accessible (n = 3) 
Non RCTs (n = 9) 
Study Protocols (n = 11) 
Duplicated articles (n = 47) 

 

Filtered articles (n= 127) 
 

Research that included 

systematic reviews and meta-

analyses (n= 14) 

Full-text articles were excluded (n= 41), because: 
Population does not match (n = 4) 

Inappropriate intervention (n = 1) 
Inappropriate comparison (n = 3) 
Outcomes do not match (n = 24) 
Does not include SMD (n = 9) 

 

Articles were deleted before 
filtering (n = 651), because: 
Title does not match (n = 631) 
Not using English (n = 20) 
 

Eligible articlces 

(n= 55) 

 

Articles identified via database 

(n = 778 
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excluded because the population was not 

pregnant (n = 4), the intervention provided 

was social support from the family and the 

surrounding environment (n= 1), compari-

son was a comparison between normal 

population weight retention, overweight and 

obesity (n= 3) , outcomes in the form of 

weight retention based on baseline or weight 

at the beginning of the intervention, postpar-

tum body mass index, post-partum weight 

loss, postpartum weight loss calculated from 

before delivery, or has units of pounds (lbs.) 

(n= 24), and did not include the Standardized 

Mean Difference (SMD) (n= 9). Based on this 

process, the results of articles that met the 

requirements for qualitative and quantitative 

synthesis were found in 14 RCT articles. 

Figure 2 shows the regional distribu-

tion of the 14 selected RCT articles, namely: 

North America, Asia, Australia, and Europe. 

There are 5 articles from North America (one 

article each from Rhode Island, California, 

Kansas, Philadelphia, and Iowa), 2 articles 

from Asia (one article each from Turkey and 

Iran), 2 studies from Australia, and 5 articles 

from Europe (2 articles from Germany and 

Norway, and 1 article from Sweden). 

Data extraction from the 14 selected 

RCT articles is summarized in Table 2. Se-

veral articles were found to have multiple 

data with different samples based on the 

length of evaluation time. Assessment of the 

quality of the study was carried out using 13 

questions based on the JBI critical appraisal 

checklist for RCT listed in Table 1. with the 

conditions 1 = yes, 2 = no, 3 = unclear, 4 = not 

applicable. The results of meta-analysis and 

subgroup analysis can be found in Figure 3. 

Through forest plots based on various types 

of lifestyle interventions. While the risk of 

occurrence can be illustrated through a 

funnel plot based on subgroups of various 

types of intervention (Figure 4). 

 

Figure 2. Map of research areas on the effectiveness of lifestyle 

interventions for reducing postpartum weight retention 

 

 

5 studies in 

Europe 

5 studies in    
North America 

2 studies in 
Asia 

2 studies in 

Australia 
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Tabel 1. Description of the RCT studies included in the meta-analysis 

Author 
(Year) 

Country 

Length 
of eva-
luation 

time 
(weeks) 

Sample 

Population 
(P) 

Intervention 
(I) 

Comparison 
(C) 

Outcome 
(O) 

Lifestyle 
intervention 

Non-lifestyle 
intervention 

Rauh et al. 
(2013) 

Germany 16 152 72 Pregnant women > 18 years, 
BMI before pregnancy ≥ 18.5 
Kg/m2 

Diet, physical 
activity, beha-
vior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Kong et al. 
(2014) 

The USA 4 8 10 Pregnant women 18 – 45 
years, BMI before pregnancy ≥ 
25 Kg/m2 

Physical activity 
and behavior 
change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

24 8 10 

Kong et al. 
(2014) 

4 7 9 Pregnant women 18 – 45 
years, BMI before pregnancy ≥ 
30 Kg/m2 24 7 9 

Phelan et al. 
(2014) 

The USA 48 164 167 Pregnant women > 18 years, 
BMI before pregnancy 19.8 – 
40 Kg/m2 

 

Diet, physical 
activity, 
behavior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Martin et al. 
(2015) 

Australia 12 9 11 Pregnant women > 18 years, 
BMI before pregnancy 25 – 35 
Kg/m2 

Diet and 
behavior change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

24 9 9 

Wilkinson et 
al. (2015) 

Australia 24 18 10 Pregnant women > 18 years, 
BMI before pregnancy > 25 
Kg/m2 

Diet, physical 
activity, 
behavior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Asci and 
Rathfisch 
(2016) 

Turkey 6 45 45 Pregnant women aged > 20 
years, BMI before pregnancy 
all categories 

Diet, physical 
activity, 
behavior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Ferrara et al. 
(2016)  

The USA 6 352 377 Pregnant women aged ≥ 18 
years, diagnosed with 
gestational diabetes mellitus, 
BMI before < 25 Kg/m2 

Diet, physical 
activity, 
behavior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

24 266 299 
48 230 259 

Ferrara et al. 6 648 752 Pregnant women aged ≥ 18 

www.thejmch.com  
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Author 
(Year) 

Country 

Length 
of eva-
luation 

time 
(weeks) 

Sample 

Population 
(P) 

Intervention 
(I) 

Comparison 
(C) 

Outcome 
(O) 

Lifestyle 
intervention 

Non-lifestyle 
intervention 

(2016)  24 498 576 years, diagnosed with 
gestational diabetes mellitus, 
BMI before ≥ 25 kg/m2 48 446 485 

Ronnberg et 
al. (2016) 

Swedia 
< 16 137 130 Pregnant women aged ≥ 18 

years, BMI before pregnancy > 
19 Kg/m2 

Diet, physical 
activity, beha-
vior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 48 87 81 

Chao et al. 
(2017) 

The USA 6 16 16 
Pregnant women aged 18-40 
years, BMI before pregnancy 
25-50 kg/m2 

Diet and 
behavior change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Sagedal et al. 
(2017) 

Norway 48 203 188 

Pregnant women aged ≥ 18 
years, BMI before pregnancy 
≥19 Kg/m2 

Diet, physical 
activity, 
behavior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Hoffman et al. 
(2019) 

Germany 6 – 8 970 929 

Pregnant women aged ≥ 18 
years, BMI before pregnancy 
≥18.5 and ≤ 40 Kg/m2 

Diet, physical 
activity, beha-
vior change 
intervention 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Hull et al. 
(2020) 

The USA 48 6 10 
Pregnant women aged 18-45 
years, BMI before pregnancy ≥ 
22 – 40 Kg/m2 

Diet and 
behavior change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Haakstad et al. 
(2021) 

Norway 288 40 40 

Pregnant women aged ≥ 18 
years, BMI before pregnancy 
all categories 

Physical activity 
and behavior 
change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

Mahmoodabad 
et al. (2021) 

Iran 
8 77 81 Pregnant women aged ≥ 18 

years, BMI before pregnancy < 
40 Kg/m2 

Diet and 
behavior change 
interventions 

Antenatal care 
standard 

Postpartum 
weight 
retention 

26 77 81 
52 78 85 

www.thejmch.com  
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Table 2. JBI critical appraisal checklist for randomized controlled trials 
Primary Study Items of Question  

1 2 3 4 5 6 7 8 9 10 11 12 13 Total 
Rauh et al. (2013) 1 1 1 2 2 2 1 1 1 1 2 1 1 17 
Kong et al. (2014) 1 1 1 2 2 2 1 1 1 1 1 1 1 16 
Phelan et al. (2014) 1 1 1 2 1 1 1 1 1 1 1 1 1 14 
Martin et al. (2015) 1 1 1 2 1 2 1 1 1 1 1 1 1 15 
Wilkinson et al. (2015) 1 1 1 2 1 2 1 1 1 1 1 1 1 15 
Asci and Rathfisch. (2016) 1 1 1 1 2 2 1 1 1 1 1 1 1 15 
Ferrara et al. (2016) 1 1 1 1 1 1 1 1 1 1 1 1 1 13 
Ronnberg et al. (2016) 1 1 1 2 2 2 1 1 1 1 3 1 1 18 
Chao et al. (2017) 3 1 1 2 3 3 1 1 1 1 1 1 1 20 
Sagedal et al. (2017) 1 1 1 2 1 1 1 1 1 1 1 1 1 14 
Hoffman et al. (2019) 1 1 1 2 1 2 1 1 1 1 3 1 1 17 
Hull et al. (2020) 1 1 1 2 2 3 1 1 1 1 1 1 1 17 
Haakstad et al. (2021) 1 1 1 2 1 1 1 1 1 1 1 1 1 14 
Mahmoodabad et al. (2021) 1 1 1 2 1 1 1 1 1 1 3 1 1 16 

 

Question Item Description: 

1 = Was randomization used in the selection 

of control and treatment group participants? 

2 = Is the allocation of participants between 

groups hidden? 

3 = Are the characteristics of the 

participants the same between the control 

and treatment groups? 

4 = Did the participant not know the type of 

intervention he was receiving? 

5 = Did the intervention provider not know 

which group was given the intervention? 

6 = Did the outcome assessor not know the 

allocation of participants and intervention 

allocation? 

7 = Is the treatment group treated the same 

other than the desired intervention? 

8 = Has the follow-up research been 

completed? If not, were differences in 

follow-up between groups adequately 

described and analyzed? 

9 = Were participants analyzed in 

randomized groups? 

10 = Was the outcome measured in the same 

way for the treatment group? 

11 = Were outcomes measured in a 

consistent manner? 

12 = Was the statistical analysis used 

correct? 

13 = Is the research design appropriate? And 

were deviations from standardized RCT 

research designs (eg individual randomi-

zation, parallel groups) taken into account in 

the conduct and analysis of the study? 

Rating Description: 1 = yes, 2 = no, 3 = 

unclear, 4 = cannot be applied 

 

Table 3. Mean and SD of lifestyle intervention and non-lifestyle intervention 

Author (Year) 
Length of 

evaluation 
time (weeks) 

Lifestyle 
5Intervention 

Non Lifestyle 
Intervention 

Mean SD Total Mean SD Total 

Rauh et al. (2013) 16 2.1 4.3 152 3.3 5.1 72 
Kong et al. (2014) 
overweight population 

4 5.34 6.05 8 1.62 5.58 10 
24 1.64 2.09 8 -0.96 5.6 10 

Kong et al. (2014)  
obese population 

4 1.43 5.36 7 3.05 8.24 9 
24 -0.1 8.11 7 6.35 7.47 9 

Phelan et al. (2014) 48 1.4 6.3 164 3.0 5.7 167 
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Author (Year) 
Length of 

evaluation 
time (weeks) 

Lifestyle 
5Intervention 

Non Lifestyle 
Intervention 

Mean SD Total Mean SD Total 

Martin et al. (2015) 
12 0.9 7.03 9 7.7 6.8 11 
24 0.8 7.2 9 5.9 4.9 9 

Wilkinson et al. (2015) 24 1.0 8.7 18 2.3 9.0 10 
Asci and Rathfisch (2016) 6 5.19 4.71 45 5.95 4.79 45 

Ferrara et al. (2016) 
no obese population 

6 3.03 4.46 352 3.37 4.06 377 
24 1.28 5.01 266 1.67 4.03 299 
48 0.55 4.49 230 0.96 4.28 259 

Ferrara et al. (2016)  
obese population 

6 -0.66 5.68 648 -0.58 5.6 752 
24 -0.08 5.77 498 0.56 6.05 576 
48 0.02 6.43 446 0.25 5.95 485 

Ronnberg et al. (2016) 
< 16 1.81 4.52 137 3.19 4.77 130 

48 0.3 5.52 87 1.0 5.46 81 

Chao et al. (2017) 6 4.8 4.6 16 3.0 5.5 16 
Sagedal et al. (2017) 48 0.66 5.48 203 1.42 4.96 188 
Hoffman et al. (2019) 
Hull et al. (2020) 

6 – 8 4.0 4.8 970 4.3 4.8 929 
48 -0.2 4.8 841 0.6 5.2 828 

Haakstad et al. (2021) 48 0.35 1.8 6 4.4 2.6 10 
Mahmoodabad et al. (2021) 288 1.3 4.3 40 1.5 6.9 40 

Mahmoodabad et al. (2021) 
8 3.35 5.07 77 6.68 5.66 81 

26 2.17 5.21 77 5.89 5.69 81 
52 -0.01 5.07 78 2.95 5.08 85 

 

The forest plot in Figure 3 shows that lifestyle 

interventions carried out during pregnancy 

can reduce the incidence of postpartum 

weight retention with statistically significant 

results (SMD = -0.17, 95% CI -0.25 to -0.10, 

p < 0.001). The heterogeneity of the research 

data as a whole showed I2 = 57% with a p-

value <0.001, so that the distribution of the 

data was considered heterogeneous and was 

processed using a random effect model. 

Subgroup analysis showed that diet was 

accompanied by a behavior change interven-

tion (SMD = -0.60, 95% CI -0.86 to -0.33, p 

< 0.001) and the diet subgroup was accom-

panied by physical activity and behavior 

change intervention (SMD = -0.10, 95% CI -

0.14 up to -0.06, p <0.001) was able to reduce 

postpartum weight retention with statistica-

lly significant results. Success in losing post-

partum weight was also found in the physical 

activity subgroup with behavioral interven-

tions, but the results were not statistically 

significant (SMD= -0.03, 95% CI -0.39 to 

0.44, p= 0.890). 

Tests for subgroup differences in the 

type of lifestyle intervention showed that the 

subgroup effect was statistically significant (p 

= 0.001). This can be interpreted that the 

selection of various types of lifestyles inter-

ventions carried out during pregnancy can 

affect the success of postpartum weight loss. 

The risk of bias is illustrated through 

the funnel plot in Figure 4. which shows that 

the right and left sides of the funnel plot are 

found to be asymmetrical, so it can be inter-

preted that bias occurs due to missing results 

or commonly referred to as publication bias. 

The form of asymmetry can also be seen from 

the sparse plots at the bottom of the diagram. 

This is due to the existence of research with 

small sample sizes that have low methodo-

logical quality, causing the results of the 

analysis to be overestimated. 
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Figure 3. Forest plot of the effectiveness of lifestyle interventions on reducing 

postpartum weight retention based on various types of interventions 

 

DISCUSSION 

Significant subgroup effects indicate that the 

choice of a variety of lifestyle interventions 

can affect differences in decreased postpart-

um weight retention (Richardson et al., 

2019). In this study, diet accompanied by be-

havior change interventions was found to ha-

ve the largest effect size. This is because diet 

is a means of regulating energy intake. Cha-

nges in postpartum weight are more likely to 

be caused by fluctuations in energy intake 

than energy expenditure during pregnancy to 

the postpartum period (Most et al., 2020). 

The high level of leptin at the end of the 

second trimester and the beginning of the 

third trimester according to Lacroix et al. 

(2016) has a relationship with gestational 

weight gain which can have a large potential 

for postpartum weight retention. Decreasing 

leptin levels after delivery will stimulate 

hunger and appetite so that it will have an 

impact on increasing food intake consumed 

(Andersson-Hall et al., 2018). 

Physical activity accompanied by life-

style change interventions did not have a 

significant effect on reducing body weight 

retention (p= 0.89). This is in line with the 

research of Craemer et al. (2019) which 

showed that the results of a meta-analysis of 

the effects of exercise with and without 
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supervision on ideal GWG controls were 

found to be insignificant. Even though GWG 

is known as an indicator in determining the 

incidence of postnatal weight retention in the 

short and long term (Mannan et al., 2013). 

 

 
Figure 4. Funnel plot of the effectiveness of lifestyle interventions on reducing 

postpartum weight retention based on various types of interventions 

 

DISCUSSION 

Meanwhile, in another study it was 

stated that moderate intensity exercise is able 

to control weight during pregnancy better if 

done 3 times per week with a duration of 35 

to 45 minutes (Wang et al., 2019). 

Physical activity which did not contri-

bute to postpartum weight loss in this study 

could be caused by several factors, namely 

the lack of the number of studies examined in 

subgroups. In the physical activity subgroup, 

only 5 research results were found to be 

analyzed. There was also a non-uniformity in 

the length of time for evaluation in the results 

of this study, namely 4 weeks postpartum 

(Kong et al., 2014) and 288 weeks post-

partum (Haakstad et al., 2021). 

The results of the subgroup analysis of 

diet accompanied by physical activity and 

behavior change interventions given to preg-

nant women showed effectiveness with a 

small effect size in reducing postpartum 

weight retention. The success of lifestyle 

interventions was also found by Dodd et al. 

(2018) who found that a combination of diet 

and physical activity in postpartum women 

can reduce postpartum weight better with 

results that are maintained for up to 1 year 

postpartum. 

Diet and physical activity have their 

respective roles in weight loss. Diets that are 

carried out separately without physical acti-

vity can be detrimental. This is because diet 

not only reduces fat mass in the body, but diet 

can also reduce fat-free body mass or lean 

mass which consists of muscle and bone (De 

Souza et al., 2012). Meanwhile, diet accom-

panied by physical activity can reduce weight 

without reducing fat-free body mass (Joseph 

et al., 2020). 

In addition to helping maintain fat-free 
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mass, physical activity can also help mito-

chondrial metabolism in diet-resistant obese 

women. Obesity is related to low mitochon-

dria in the body caused by mitochondrial 

dysfunction of skeletal muscles and can lead 

to disturbances in bioenergetic function. 

Physical activity and sports performed on 

obese individuals can stimulate skeletal 

muscle mitochondrial biogenesis better than 

caloric restriction (Pileggi et al., 2022). 

The bias in this study was caused by 

publication bias and weak methodological 

quality in studies with small samples due to 

the minimal bibliographic database used and 

the limitation of only English-language arti-

cles included in the inclusion criteria, so that 

there could be the possibility of an overesti-

mation of the meta-analysis results. 

This study aims to determine the 

effectiveness of various lifestyle interventions 

carried out during pregnancy and their effect 

on the incidence of weight retention after 

delivery. Various conditions after childbirth 

such as breastfeeding, physical activity status 

after childbirth, and psychosocial conditions 

may affect the results of interventions and 

require further analysis in future studies. 
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