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  ABSTRACT 

 
Background: Obesity is a disease with a com-
plex (multi-causal) cause because it involves 
genetic and environmental factors. Some of 
them are heredity, individual socio-economic 
factors, eating patterns (habits), food consump-
tion, physical activity, hormonal, nutritional 
knowledge, and perception. This study aimed to 
analyze the effect of oral contraceptives on 
obesity in women of childbearing age. 
Subjects and Method: This was a meta ana-
lysis and systematic review from several obser-
vational studies. The articles were collected 
from PubMed, Google Scholar, and Springer-
link databases, published from 2000-2020. 
Data collection used eligibility criteria, inclu-
ding population (P): women of reproductive 
age, intervention (I): oral contraceptive, com-
parison (C): non oral contraceptive, and out-
come (O): obesity. Keywords used “pil contra-
ception” OR “Pil Contraceptive” AND “Oral 
Contraceptive” OR “Oral Contraception” AND 
“Obesity” OR “Overweight” AND“ Cross sectio-
nal” AND “Cohort” AND “Adjusted Odds 
Ratio”. Selected articles were full text of obser-
vational study. These articles were selected by 
PRISMA flow diagram. Quantitative synthesis 

was conducted using Review Manager 5.3 
program.  
Results: A total of 3 articles reviewed in a 
meta-analysis with subgroup analysis using an 
observational cohort design showed that oral 
contraceptives increased the risk of obesity in 
women of reproductive age (aOR= 1.14, 95% 
CI= 1.03-1.26, p<0.001). A meta-analysis of 4 
articles that conducted a subgroup analysis 
with a cross sectional observational design also 
showed that oral contraceptives increased the 
risk of obesity in women of childbearing age 
(aOR= 1.52; 95% CI= 0.78-298; p <0.001). This 
meta-analysis combines primary research from 
Korea, India, Canada, Congo, and the United 
States of America. 
Conclusion: Oral contraceptives increase the 
risk of obesity. 
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BACKGROUND 

Overweight and obesity are defined as 

abnormal or excessive fat accumulation 

that presents a risk to health. A Body Mass 

Index (BMI) of more than 25 is considered 

overweight, and more than 30 is obese. 

This problem has grown to epidemic pro-

portions, with more than 4 million people 

dying each year as a result of being over-

weight or obese in 2017 according to the 

global disease burden (WHO, 2017). 

The increasing prevalence of over-

weight and obesity in several countries has 

been described as a global pandemic in 

2010, overweight and obesity are estimated 

to cause 3-4 million deaths, 4% life years 
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lost, and 4% lifetime years adjusted for 

disability across world (Fleming, 2014). 

Globally, the number of adults with a body 

mass index of 25 kg/m2 or greater has 

increased between 1980 and 2013 from 

28.8% to 36.9% in men, and from 29.8% to 

38% in women. 

Overweight and obesity are major risk 

factors for a number of chronic diseases, 

including cardiovascular disease such as 

heart disease and stroke, which are the 

leading causes of death worldwide. Being 

overweight can also lead to diabetes and 

related conditions, including blindness, 

amputation of limbs, and the need for 

dialysis (who, 2017). 

Obesity is a disease with a very com-

plex (multi-causal) cause because it invol-

ves genetic and environmental factors 

(Balaban & Silva 2004). Some of them are 

heredity, individual socio-economic factors, 

eating patterns (habits), food consumption, 

physical activity, hormonal, nutritional 

knowledge, and perception. Although they 

do not directly affect nutritional status, 

these factors can encourage obesity 

(Parengkuan, 2010). 

Contraceptive prevalence in 2019 was 

23.7% of women using contraception, 219 

million women used sterilization. The other 

three methods have more than 100 million 

users worldwide, male condoms (189 

million), IUDs (159 million) and pills (151 

million). Overall, 45.2% of contraceptive 

users rely on permanent or long-term 

methods (female and male sterilization, 

IUD, implants), 46.1% on short-acting 

methods (such as male condoms, pills, 

injections and other modern methods) and 

8.7% on traditional methods (withdrawal, 

rhythm method, and other traditional 

methods) (United Nation, 2019). 

Based on these data, the authors are 

interested in knowing how big is the effect 

of oral contraceptives on obesity in women 

of childbearing age based on previous 

research?. 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a systematic review and meta-ana-

lysis. The articles used in this study were 

obtained from several databases including 

PubMed, Google Scholar and Springerlink. 

The keywords to find articles are as follows: 

"Contraception Pills" OR "Contraceptive 

Pills" AND "Oral Contraceptive" OR "Oral 

Contraception" AND "Obesity" OR "Over-

weight" AND "Cross sectional" AND 

"Cohort" AND "Adjusted Odds Ratio " 

2. Inclusion Criteria 

The articles included in this study are full 

paper articles with an Observational study 

design and in English. The appropriate 

article should mention the population of 

women of childbearing age, interventions 

for the use of oral contraceptives with obe-

sity outcomes. Articles must be published 

in 2000-2020 with multivariate OR. 

3. Exclusion Criteria 

The article published in this study is an 

article with the subject of infertile women 

with obesity. His articles are those con-

ducted with non-observational results. 

4. Operational Definition of Variables 

The article search was carried out by 

considering the eligibility criteria defined 

using the PICO model. The population in 

the study were women of childbearing age 

with intervention in the form of oral contra-

ceptives, comparison of non-oral contra-

ceptives and obesity outcomes. 

Oral contraceptives are substances con-

tained in contraceptives in the form of pill/ 

oral contraceptives. 

Obesity is body weight measured by a 

Body Mass Index that exceeds >30 (kg/ 

m2). 
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5. Data Analysis 

Data processing was carried out by the 

Review Manager (RevMan 5.3) by calcula-

ting the effect size and heterogeneity to 

determine which research models were 

combined and formed the final meta-

analysis result. 

 

RESULTS 
The process of searching for articles by 

searching through a database with journals 

can be seen in Figure 1. Figure 2 shows the 

areas where articles were taken according 

to the inclusion criteria. Articles obtained 

from 2 continents of Africa, 14 articles from 

the continent of Asia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. PRISMA flow diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Map of study areas on the effect of oral contraceptive on obesity 

Identified articles from 
databases (n= 1,340) 

Deleting data duplication (n= 25) 

Filtered articles (n= 1,315) 

Eligible full text (n= 425) 

Selected articles for meta-
analysis and systematic review 

(n= 7) 

Drop the articles (n= 890) 
1. Irrelevant title (n= 670) 
2. Non observational study (n= 65) 
3. Not in English (n= 30) 
4. Non full text (n= 55) 
5. Did not report study design (n= 70) 

Drop full text with any reason (n= 418) 
1. Data analysis was not logistic 

regression (n= 178) 
2. Did not report aOR (n= 123) 
3. Intervention was not oral 

contraception (n= 117) 

4 studies in 
North America 2 studies in Asia 

1 study in Africa 



Ulhaq et al./ Effect of Oral Contraceptives on Obesity 

www.thejmch.com  676 

1. Oral contraception on the risk of obesity in women of childbearing age 

a. Summary Source 

Table 1. Descriptions of primary studies included in the meta-analysis 

Author 
(year) 

Title Country Study 
Design 

Sample P 
Population 

I 
Intervention 

C 
Compa-

rison 

O 
Outcome 

Paul 
Mawaw 
(2017) 

A cross-sectional study on obesity and 
related risk factors among women of 
the central market of Lusonga in 
Lubumbashi, Democratic Republic of 
Congo 

Congo Cross 
sectional 

430 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Agarwal, 
S (2011) 

Does Contraceptive Use Effect 
Overweight/Obesity among Indian 
Women?Findings from a Nationwide 
Cross Sectional Survey 

India Cross 
sectional 

75,554 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Kathryn 
Wilkins 
(2000) 

Oral Contraceptive use. Canada Cross 
sectional 

21,996 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Su-Hsun 
Liu 
(2012) 

Oral contraceptive pill use is associated 
with reduced odds of nonalcoholic fatty 
liver disease in menstruating women: 
results from NHANES III: 

USA Cross 
sectional 

4,338 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Boyoung 
Park 
(2006) 

Oral Contraceptive Use, Micronutrient 
Deficiency, and Obesity among 
Premenopausal Females in Korea: The 
Necessity of Dietary Supplements and 
Food Intake Improvement 

Korea Cohort 111,592 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Elizabeth 
T (2014) 

Pharmacologic Sex Hormones in 
Pregnancy in Relation to Offspring 
Obesity 

USA Cohort 34,419 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

Larissa R 
(2006) 

Body Mass Index and Risk for Oral 
Contraceptive Failure: A Case–Cohort 
Study in South Carolina 

USA Cohort 358 Women of 
childbearing age 

Oral 
Contraception 

Placebo Obesity 

www.thejmch.com 
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a. Forest Plot 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Forest plot of the effect of oral contraceptive on obesity 

 

Interpretation of the results from the 

meta-analysis process can be seen through 

a forest plot. Figure 4.5 shows that the 

results of the subgroup analysis in the 

cohort study, users of oral contraceptives 

had a 1.14 times risk of experiencing obesity 

compared to those who did not use oral 

contraceptives and this was statistically 

significant (p <0.001). The heterogeneity of 

the research data showed I2= 3%. 

b. Funnel Plot 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Funnel plot of the effect of oral contraceptive on obesity 

 

While the results of subgroup analysis 

in a cross-sectional study, users of oral con-

traceptives had a 1.52 times risk of obesity 

compared to those who did not use oral 

contraceptives and this was statistically 

significant (p <0.001). The heterogeneity of 

the research data showed I2 = 91%. So that 

the distribution of data is declared hetero-

geneous (random effect model). 
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Table 3. Critical Appraisal Skills Programme (CASP) for Cohort Study 

Checklist Questions Publication 
(Author and Year) 

Boyoung Park 
(2006) 

Elizabeth T 
(2014) 

Larissa R 
(2006) 

Does this research address clearly focused issues? 1 1 1 
Was the group included in an acceptable way? 1 1 1 
Is exposure measured accurately to minimize bias? 1 1 1 
Are the results measured accurately to minimize bias? 1 1 1 
Have the authors identified all the important confounding factors? 1 1 1 
Was the follow-up to the subject of this study complete? 1 1 1 
What are the results of this study? 1 1 1 
How precise is the result? 1 1 1 
Do you believe in the results? 1 1 1 
Can the results be applied to the local population? 1 1 1 
Are the results of this study consistent with other available evidence? 1 1 1 
What are the implications of this study for practice? 1 1 1 
Total 12 12 12 

Note: Yes = 1, No = 0 
 

Table 4. Critical appraisal checklist for cross-sectional study 

Checklist Questions 

Publlication 
(Author and Year) 

Paul Mawaw 
et al (2017) 

Agarwal 
(2011) 

Kathryn 
(2000) 

Su-Hsun 
(2012) 

Does this objective clearly address the focus / research problem? 1 1 1 1 
Is the cross-sectional research method suitable for answering research questions? 1 1 1 1 
Is the method of selecting research subjects clearly written? 1 1 1 1 
Does the sampling method create bias (selection)? 1 1 1 1 
Does the research sample taken represent the designated population? 1 1 1 1 
Was the sample size based on pre-study considerations? 0 0 0 0 
Was a satisfactory response achieved? 1 1 1 1 
Are the research instruments valid and reliable? 1 1 1 1 

www.thejmch.com  
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Is statistical significance assessed? 1 1 1 1 
Are confidence intervals given for the main outcome? 1 1 1 1 
Are there any confounding factors that have not been taken into account? 0 0 0 0 
Are the results applicable to your research? 1 1 1 1 
Total 10 10 10 10 

Note: Yes = 1, No = 0 
 

 www.thejmch.com 
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DISCUSSION 

This research is a systematic study and 

meta-analysis. The purpose of this study 

was to obtain conclusions from various 

similar studies regarding the effect of oral 

contraception on obesity in women of child-

bearing age. Research that discusses obesity 

data is considered important. The number 

of relevant research published and accessi-

ble is still small and also has data access 

problems (data duplication) (Murti, 2018). 

Most of the statistical results reported are 

in percentage or crude Odd Ratio (cOR), 

where research does not control for con-

founding factors (confounding factors). 

Counding factors affect the relation-

ship or effect of exposure to the occurrence 

of disease estimated by the study is not the 

same as the relationship or effect that 

actually occurs in the target population, aka 

invalid study results (Murti, 2018). This 

systematic study study and meta-analysis 

used research that controlled for coun-

founding factors which could be seen from 

the study inclusion requirements, namely 

multivariate analysis and the statistical 

result reported was the adjusted odds ratio 

(aOR). 

Estimates of combined oral contra-

ceptives with obesity were analyzed using 

the RevMan 5.3 application using the gene-

ric inverse variance method. This method is 

used to analyze data in the form of rate 

(rate), time-to-event (time-to-event), 

hazard ratio, ordinal scale, adjusted esti-

mate, average difference, average (diffe-

rence of mean) or ratio of average (ratio of 

mean). 

The results of the systematic study 

and meta-analysis are presented in the 

form of a forest plot and a funnel plot. The 

forest plot shows an overview of the infor-

mation from each of the studies examined 

in the meta-analysis, and a calm estimate of 

the overall results (Murti, 2018). The forest 

plot shows visually the amount of variation 

(heterogeneity) between study results 

(Akobeng in Murti, 2018). 

A funnel plot is a diagram that is 

included in the meta-analysis used to 

demonstrate possible publication bias. The 

funnel plot shows the relationship between 

the study effect size and the sample size or 

standard error of the effect size from the 

various studies studied (Murti, 2018). 

Funnel plots describe visually the 

amount of variation (heterogeneity) (Ako-

beng, 2005 in Murti, 2018). The funnel plot 

shows the relationship between the effect 

size of the study and the sample size of the 

various studies studied, which can be 

measured in a number of different ways 

(Murti, 2018). 

The effect of oral contraceptives on 

the increased risk of obesity in 

women of childbearing age. 

The results of the forest plot research arti-

cle with observational cohort design using 

subgroup analysis showed that women of 

reproductive age who used oral contracep-

tives had a 1.14 times risk of obesity com-

pared to women who did not use oral con-

traceptives and the results were statistically 

significant (aOR= 1.14; 95% CI= 1.03 to 

1.26; p <0.001). Meanwhile, the research 

article with a cross-sectional observational 

design using subgroup analysis showed that 

pregnant women with unplanned pregnan-

cies had a 1.52 times risk of experiencing 

antenatal depression compared to pregnant 

women with planned pregnancies and the 

results were statistically significant (aOR= 

1.52; 95% CI= 0.78 to 2.98; p <0.001). 

This is supported by Jansen et.al 

(2014) which states that oral contraceptives 

affect obesity at initial use with adjusted 

odds ratios (OR: 0.75, 95% CI: 0.53 to 

1.08), similar results were revealed. from 

the research of Susanna et al., (2016) that 

the use of oral contraceptives is the cause of 
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obesity with the results (aOR: 11.87, 95% 

confidence interval CI: 5.94 to 23.74). 

In line with the research conducted by 

Sugiharti (2005) which states that the use 

of contraceptive hormones causes the risk 

of obesity (OR: 3.17, 95% CI: 1.2 to 8.5). It 

was also reported that combination pill 

users appeared to have the highest risk, 

followed by implant users, while the risk of 

using implants was the same as those using 

non-hormonal contraceptives. In addition, 

the increased risk of obesity in hormonal 

contraceptive users remained significant 

after controlling for age, parity, initial body 

weight, socioeconomic status, energy intake 

and energy output as well as obesity in 

parents. 

A meta-analysis conducted using 3 

articles originating from Korea, North 

Carolina and South California with an 

observational cohort design using subgroup 

analysis showed that women of child-

bearing age using oral contraceptives had a 

1.14 times risk of obesity compared with 

women not using oral contraceptives and 

the results were statistically significant 

(aOR= 1.14; 95% CI= 1.03 to 1.26; p 

<0.001). 

Meta-analysis conducted using 4 arti-

cles originating from Congo, India, Canada 

and USA with a cross-sectional observa-

tional design using subgroup analysis 

showed that pregnant women with un-

planned pregnancies were 1.52 times more 

likely to experience antenatal depression 

than those with planned pregnancies and 

the results were significant. statistically 

(aOR= 1.52; 95% CI= 0.78 to 2.98; p 

<0.001). 
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