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  ABSTRACT 
 

Background: Oral contraceptives and injec-
tions are the main risk factors for breast cancer. 
The content of the hormones estrogen and 
progesterone in oral contraceptives and proges-
tin in injection contraceptives can affect 
uncontrolled growth of breast tissue, leading to 
breast cancer. This study aims to analyze the 
magnitude of the effect of oral contraceptives 
and injection on the incidence of breast cancer 
by means of a meta-analysis study. 
Subjects and Method: This was a systematic 
review and meta-analysis conducted with 
PRISMA flow diagrams. Search for articles 
through journal databases includes: PubMed, 
Science Direct, and Google Scholar by selecting 
articles published in 2010-2020. The keywords 
used were "Women Aged 15-80 Years" AND 
"Contraceptive Pills" OR "Birth control injecti-
ons" AND "Breast Cancer". The inclusion crite-
ria were full text articles with observational 
study design, articles in English, and multi-
variate analysis used with adjusted odds ratios. 
Articles that meet the requirements are ana-
lyzed using the Revman 5.3 application.  

Results: A meta-analysis of 15 observational 
studies showed that oral contraceptives had a 
1.30 times risk of developing breast cancer 
compared with women using non-hormonal 
contraceptives (aOR= 1.30; 95% CI= 1.13 to 
1.50; p= 0.0002). A meta-analysis of 6 obser-
vational studies showed injectable contracep-
tives had a 1.37 times risk of developing breast 
cancer compared to using non-hormonal 
contraceptives (aOR= 1.37; 95% CI= 1.09 to 
1.71; p= 0.006). 
Conclusion: Oral hormonal contraceptives 
and injections have a weak effect on the inci-
dence of breast cancer. 
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BACKGROUND 

Cancer is a type of non-communicable 

disease and has an increasing number of 

cases every year (Ayu et al., 2015). Natio-

nally and globally, breast cancer is a case 

that is the biggest contributor to death in 

women. Global data shows that there are 

58,256 cases or 16.7% of the total 348,809 

cases. In addition, the 2018 Globocan data 

reports that there are as many as 2.1 million 

new cases and is expected to continue to 

increase every year. Breast cancer is the 

most common cancer suffered by women in 

the world with a cumulative risk of 4.61 and 

a death rate of 22,692 people (Globocan, 

2020). 

Breast cancer is a disease that is a risk 

for every woman in the world. One of these 

non-communicable diseases, should not be 

ignored by individuals, communities and 
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stakeholders in the health sector. Breast 

cancer is becoming increasingly difficult 

and has a long-lasting treatment stage. 

According to the American Cancer Society, 

breast cancer is affected by the presence of 

the hormones estrogen and progesterone in 

women. High exposure to the hormone 

estrogen is one of the factors that can 

increase the incidence of breast cancer risk 

in women. Based on the results of previous 

studies, the risk factors for breast cancer 

are multifactorial and interrelated with one 

another. Several factors are thought to have 

a big influence on the occurrence of breast 

cancer. Elsharkawy said that the risk fac-

tors for breast cancer include family histo-

ry, use of hormonal contraceptives, age of 

menarche, physical activity, age and obesity 

(Yulianti, 2016). In another study, it was 

stated that one of the causes of breast 

cancer is the use of hormonal contra-

ceptives for a long time. 

Several studies have been conducted 

to determine and estimate the effect of the 

use of oral hormonal contraceptives and 

injection on the incidence of breast cancer, 

including by Morch et al. (2017) which 

shows that women who use oral hormonal 

contraceptives have 1.2 times the risk of 

developing breast cancer than those who 

have never used hormonal contraceptives. 

Busund et al. (2018) also stated that there 

was a significant relationship with the use 

of oral hormonal contraceptives, where the 

risk of experiencing breast cancer was 1.07 

times. Alsolami et al. (2019) stated that the 

use of oral hormonal contraceptives has a 

6.78 times risk of experiencing breast 

cancer when compared to women using 

non-hormonal contraceptives. According to 

Li et al. (2012), women who use injection 

contraception have a 2.2 times risk of 

developing breast cancer. Shapiro et al. 

(2021), women aged 20-54 years who use 

injectable hormonal contraceptives have a 

0.9 risk of developing breast cancer 

compared to women who do not use 

hormonal contraceptives. Ayu et al. (2015) 

stated that using injection contraceptives 

had a 3.3 times risk of developing breast 

cancer compared to women who used non-

hormonal contraceptives. 

Based on the high incidence of breast 

cancer in women, this is due to the hor-

monal content in the body and requires 

proper prevention and treatment. In addi-

tion, a more comprehensive study is needed 

from the various results of previous prima-

ry studies on the effect of the use of oral 

and injection hormonal contraceptives on 

the incidence of breast cancer. The data 

obtained by the researcher will be analyzed 

using a meta-analysis study design, which 

is an epidemiological study that provides 

the strongest evidence of causality by com-

bining and statistically aggregating the 

results of a number of independent primary 

studies that could be combined. In the 

meta-analysis research the researcher also 

tested the same hypothesis, in the same 

way so that a quantitative summary was 

obtained (Murti, 2018), which will finally 

be analyzed with the help of the RevMan 

5.3 software which has previously been 

carried out by a synthesis of study results to 

reduce bias. 

 

SUBJECTS AND METHOD 
1. Study Design 

The study design used in this study is a 

systematic review and meta-analysis, using 

the PRISMA flow diagram guidelines. 

Search for articles was carried out using 

journal databases which include: PubMed, 

Google Scholar and Science Direct. The 

keywords used were "women aged 15-80 

years" OR "women of menopause" OR 

"women of premenopause" OR "women of 

postmenopause" OR "hormonal birth 

control acceptors" AND "hormonal contra-
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ception" OR "birth control injections "OR" 

contraceptive pills "AND" breast cancer”. 

2. Inclusion Criteria  

In this study, the inclusion criteria were full 

text articles using an observational study 

design, namely cohort and case control, 

articles in English, the analysis used was 

multivariate with adjusted odds ratio, the 

research subjects were women aged 15-80 

years, the intervention was oral hormonal 

contraception. and the injection and 

outcome was breast cancer. 

3. Exclusion Criteria  

The exclusion criteria in this study included 

articles published before 2010 and 

languages other than English. 

4. Operational Definition of Variables  

In formulating the research problem here, 

the researcher uses PICO. The population is 

women aged 15-80 years. Intervention is 

oral and injection hormonal contraceptives, 

with comparison of non-hormonal contra-

ceptives and the outcome is breast cancer. 

Oral hormonal contraceptives are 

contraceptives that are being used or a 

history of use of hormonal contraceptives 

by women aged 15-80 years in the form of 

oral contraceptives. 

Injectable hormonal contraceptives 

are contraceptives currently in use or a 

history of use of hormonal contraceptives 

by women aged 15-80 years in the form of 

injection contraceptives. 

Breast cancer is a cell that grows abnor-

mally in breast tissue and is diagnosed by 

radiological examination. 

5. Instruments 

An assessment of the quality of research 

articles was carried out using the Critical 

Appraisal Skills Program (CASP) for Cohort 

Study, Critical Appraisal Checklist for case 

control (CEBMa, 2014). 

6. Data Analysis  

The Review Manager application (RevMen 

5.3) was used in analyzing the data in this 

study. The results of data analysis are in the 

form of the effect size and heterogeneity of 

the study, which later will interpret the 

results of the analyzed data in the form of a 

forest plot and funnel plot. 

 

RESULTS 
Research from primary studies related to 

the effect of the use of oral and injection 

hormonal contraceptives on the incidence 

of breast cancer consisted of 21 studies 

from 6 studies from the Asian continent, 5 

studies from the continent of Europe, 5 

studies from the continent of Africa and 5 

studies from the continent of North Ame-

rica. Figure 1 shows the areas the articles 

were drawn in that match the inclusion 

criteria. Furthermore, the researchers 

conducted an assessment of the quality of 

the articles (Tables 1 and 2). Meanwhile, 

table 3 shows that there are 5 articles of 

cohort studies and 16 articles of case 

control studies. The results showed that 

oral and injection hormonal contraceptives 

had an effect on the incidence of breast 

cancer. 

The search for articles was carried out 

using a database based on PRISMA. The 

flow diagram can be seen in Figure 2. 

 

 

 

 

 

 

 



Dilma’aarij et al./ The Effect of Oral and Injection Contraceptives on Breast Cancer 

www.thejmch.com  241 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. PRISMA flow diagram 

 

Assessment of the quality of the study 

was carried out using the Critical Appraisal 

Checklist for Cohort Study and the Critical 

Appraisal Checklist for ase control (CEBMa, 

2014). After assessing the quality of the 

study, 21 articles included in the quantita-

tive synthesis meta-analysis were analyzed 

using RevMan 5.3. This is a table of results 

assessing the quality of studies with oral 

and injection hormonal contraceptive 

interventions and breast cancer outcomes. 

Forest plot 

Interpretation of the results from the meta-

analysis process can be seen through a 

forest plot. Figure 3 shows that the results 

of the subgroup analysis in the cohort study 

showed that oral hormonal contraceptives 

had a 1.16 times risk of developing breast 

cancer compared with the use or history of 

non-hormonal contraceptives and were 

statistically significant (p= 0.001). The 

heterogeneity of the research data showed 

I2= 0%. Meanwhile, the results of the sub-

group analysis in a case control study 

showed that oral hormonal contraceptives 

had a 1.48 times risk of developing breast 

cancer compared to the use or history of 

non-hormonal contraceptives and were 

statistically significant (p = 0.002). The 

heterogeneity of the research data showed 

I2 = 81%. So that the distribution of data is 

expressed as heterogeneous (random effect 

model). 

Funnel Plot 

A funnel plot is a plot that depicts the 

estimated effect size of each study on the 

estimate of its accuracy which is usually the 

standard error. 

Based on Figure 4, the cohort study 

does not show publicity as indicated by the 

Articles identified through a 
database search 

(n= 716 ) 

Removes duplicate data (n= 16 ) 

Filtered articles 
(n= 700) 

Published articles (n = 451) 
Irrelevant title = 346 
Article not full text = 52 
Not an observational study = 49 
Article not in English = 4 

Complete articles deemed 
eligible (n= 249 ) 

 

Articles included in the 
systematic review and meta-

analysis (n= 21) 

Full article issued with reasons (n = 228) 
Article not multivariate analysis = 193 
Hormonal contraceptive intervention = 15 
Outcome not breast cancer = 17 
The relationship size is not RR or OR = 3 

This article is included in a 
systematic review and meta-

analysis of the outcome of 
preterm delivery (n= 21) 
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symmetrical distribution of the right and 

left plots where 1 plot is on the right, 1 plot 

is in the middle and 3 plots are on the left. 

The case control study also showed no 

publication bias which was indicated by the 

symmetrical distribution of the right and 

left plots where there were 4 plots on the 

left, 4 plots on the right and 2 plots in the 

middle. The plot on the left of the graph 

appears to have a standard error between 0 

and 3 and the plot on the right has a 

standard error between 0 and 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3. Forest plot of the effect of hormonal contraception 

oral against breast cancer 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Funnel plot of the effect of hormonal contraception 
oral against breast cancer 



Dilma’aarij et al./ The Effect of Oral and Injection Contraceptives on Breast Cancer 

www.thejmch.com  243 

Forest plot 

Interpretation of the results from the meta-

analysis process can be seen through a 

forest plot. Figure 4.6 shows that the results 

of the analysis in a case control study 

showed that injectable hormonal contra-

ception had a 1.31 times risk of developing 

breast cancer compared to the use or 

history of non-hormonal contraception and 

was statistically significant (p = 0.006). The 

heterogeneity of the research data showed 

I2= 66%. So that the distribution of data is 

expressed as heterogeneous (random effect 

model). 

 
 
 
 
 
 
 
 
 
 
 

Figure 5. Forest plot of the effect of injectable hormonal 
contraception on breast cancer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Funnel plot of the effect of injection hormonal 
contraception on breast cancer 

 

Funnel Plot 

A funnel plot is a plot that depicts the esti-

mated effect size of each study on the 

estimate of its accuracy which is usually a 

standard error. Based on Figure 7, the case 

control study shows a publication bias as 

indicated by the symmetrical distribution of 

the right and left plots where 3 plots are on 

the right and 3 plots are on the left. The 

plot on the left of the graph appears to have 

a standard error between 0 and 0.2 and the 

plot on the right has a standard error 

between 0.2 and 1 

 

DISCUSSION 
This systematic review study and meta-

analysis discusses the effect of oral and 

injection hormonal contraceptives on 

breast cancer incidence. Independent vari-

ables were analyzed for women aged 15-80 
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years who used or had a history of use of 

oral hormonal contraceptives and inject-

ions. The dependent variable in this study is 

breast cancer. The results of the primary 

study conducted show that the epidemio-

logical study design with a larger number of 

samples, besides that there are demo-

graphic characteristics that vary in different 

countries, this will be the basis for con-

cluding that women who use or have a 

history of use of oral hormonal contracep-

tives statistics on breast cancer. 

Breast cancer is a disease that is a risk 

for every woman in the world. One of these 

non-communicable diseases, should not be 

ignored by individuals, communities and 

stakeholders in the health sector. Breast 

cancer is becoming increasingly difficult 

and has a long treatment stage (Ministry of 

Health, 2019). 

According to the American Cancer 

Society, breast cancer is influenced by the 

presence of the hormones estrogen and 

progesterone in women. High exposure to 

the hormone estrogen is one of the factors 

that can increase the incidence of breast 

cancer risk in women. Based on the results 

of previous studies, the risk factors for 

breast cancer are multifactorial and inter-

related with one another. Several factors 

are thought to have a big influence on the 

occurrence of breast cancer. Elsharkawy 

said that the risk factors for breast cancer 

include family history, use of hormonal 

contraceptives, age of menarche, physical 

activity, age and obesity (Yulianti, 2016). 

This study used a previous primary 

study that controlled for confounding 

factors, this can be seen based on the study 

inclusion requirements, namely using 

multivariate analysis and adjusted odds 

ratio (aOR) statistical results. According to 

Murti (2018), confounding factors are a 

mixture of estimates of the relationship 

between exposure and the disease under 

study, by other factors that are related, both 

to disease and exposure. This confounding 

factor can affect the relationship or effect of 

exposure on the occurrence of disease that 

is estimated or predicted by the study is not 

the same as the relationship or effect that 

actually occurs in the target population, or 

the study results are invalid (incorrect). 

Estimates of the combined association 

of oral hormonal contraceptives and inject-

ion to breast cancer were processed using 

the RevMan 5.3 application with the gene-

ric inverse variance method. This method is 

used to analyze data in the form of: rate, 

time-to-event, hazard ratio, ordinal scale, 

adjusted estimate, difference difference of 

mean or ratio of mean (Anulus et al. 2019). 

The results of the systematic review and 

meta-analysis of this study are presented in 

the form of forest plots and funnel plots. 

The forest plot is a diagram that 

shows visually the amount of variation 

(heterogeneity), CI, the average between 

the results of the studies examined in the 

meta-analysis. A funnel plot is a diagram in 

meta-analysis used to demonstrate possible 

publication bias. 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). 

Effect of Oral Hormonal Contracep-

tives on Breast Cancer 

There are 15 research articles consisting of 

5 cohort studies and 10 case control studies 

that serve as a source of meta-analysis of 

the effect of using oral hormonal contra-

ceptives on the incidence of breast cancer. 

The results of the forest plot research 

article with a cohort observational design 

using subgroup analysis showed that the 

use of oral hormonal contraceptives had a 

1.16 times risk of developing breast cancer 

compared to non-hormonal contraceptives 

and the results were statistically significant 
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(aOR= 1.16; 95% CI= 1.06 to 1.26; p= 

0.001). Meanwhile, a research article with a 

case control study using subgroup analysis 

showed that the use of oral hormonal 

contraceptives had a 1.48 times risk of 

developing breast cancer compared to non-

hormonal contraceptives and the results 

were statistically significant (aOR= 1.48; 

95% CI= 1.16 to 1.90; p= 0.002). 

Systematic review and meta-analysis 

in this study were carried out with the aim 

of increasing the generalizability of the 

findings and obtaining convincing conclu-

sions from various similar studies regard-

ing the effect of oral hormonal contracep-

tives on breast cancer. Besides systematic 

review and meta-analysis in this study, the 

primary study used controls the confound-

ing factor which can be seen from the 

research inclusion criteria, namely using an 

observational design and the statistical 

results reported are Adjusted Odds Ratio 

(aOR). However, there are confounding 

factors from several primary studies that 

are able to influence the actual effect 

relationship. 

Confounding factor is a mixture of 

estimated associations between exposure 

and disease that is investigated by other 

factors that are associated with both disease 

and exposure. To be called a confounder a 

covariate must be a risk factor for disease in 

the unexposed base population not exposed 

to exposure. In other words: a confounder 

must be a risk factor for disease. Confound-

ing factors affecting the relationship or 

effect of exposure to the occurrence of 

disease estimated by the study are not the 

same as the relationship or effect that 

actually occurs in the target population or 

the results of the study are invalid (Murti, 

2018). 

Hunter et al. (2010), in their research, 

stated that the current use of oral contra-

ceptives has a greater risk of developing 

breast cancer. The levonorgestel used in 

triphasic preparations was responsible for 

the bulk of this increase in risk (aOR= 1.12; 

95% CI= 0.95-1.33; p= 0.17). Based on 

users of oral contraceptives, compared to 

users who have never before been used to 

contraception, current users of oral contra-

ceptives are more likely to be nulliparous, 

and have no history or little duration of 

breastfeeding. The formulation contained 

in oral contraceptives significantly asso-

ciated with an increased risk of ethinyl 

estradiol triphasic in combination with 

levonorgestrel was associated with an 

increased risk of breast cancer. 

Bardaweel et al. (2019) found that 

regular use of oral contraceptives was asso-

ciated with a statistically significant 

increase in breast cancer risk (aOR= 2.25; 

95% CI= 1.34 to 2.79; p= 0.002). However, 

in terms of duration of use of oral contra-

ceptives, this study was not associated with 

an increased risk of breast cancer (p> 

0.05). Apart from this, other factors that 

also show a relationship in increasing 

breast cancer are puberty age, menopausal 

age, previous pregnancy, menopausal status 

and a family history of breast cancer. 

Alsolami et al. (2019) stated that oral 

hormonal contraceptives were a significant 

factor in the occurrence of breast cancer 

(aOR= 6.78; 95% CI= 3.42 to 13.44; p 

<0.001). The female body during reproduc-

tive age can increase the risk of breast 

cancer, not least is the effect of synthetic 

hormones contained in hormonal contra-

ceptives. The combined estrogen hormone 

in hormonal contraception has been 

identified in previous studies as the leading 

cause of breast cancer in women. This is in 

line with the research of Morch et al. (2018) 

who stated that the use of hormonal 

contraceptives had a 1.38 risk of developing 

breast cancer and was significantly proven 

with use of more than 10 years (p = 0.002). 
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After stopping the use of hormonal contra-

ceptives, the risk of breast cancer is still 

higher in women who have used hormonal 

contraceptives for 5 years or more than in 

women who do not use hormonal 

contraceptives. 

Effect of Injection Hormonal Contra-

ceptives on Breast Cancer 

There are 6 research articles consisting of 

case control studies which serve as a source 

of meta-analysis of the effect of using 

injection hormonal contraceptives on the 

incidence of breast cancer. The results of 

the forest plot research article with obser-

vational case control design showed that 

the use of injectable hormonal contracep-

tives had a 1.37 times risk of developing 

breast cancer compared to non-hormonal 

contraceptives and the results were 

statistically significant (aOR= 1.37; 95% 

CI= 1.09 to 1.71; p= 0.006). 

Systematic review and meta-analysis 

in this study were carried out with the aim 

of increasing the generalizability of the 

findings and obtaining convincing conclu-

sions from various similar studies regard-

ing the effect of injectable hormonal contra-

ceptives on breast cancer. Besides syste-

matic review and meta-analysis in this 

study, the primary study used controls the 

confounding factor which can be seen from 

the research inclusion criteria, namely 

using an observational design and the sta-

tistical results reported are Adjusted Odds 

Ratio (aOR). However, there are confound-

ing factors from several primary studies 

that are able to influence the actual effect 

relationship. 

Confounding factor is a mixture of 

estimated associations between exposure 

and disease that is investigated by other 

factors that are associated with both disease 

and exposure. To be called a confounder a 

covariate must be a risk factor for disease in 

the unexposed base population not exposed 

to exposure. In other words: a confounder 

must be a risk factor for disease. 

Confounding factors affecting the 

relationship or effect of exposure to the 

occurrence of disease estimated by the 

study are not the same as the relationship 

or effect that actually occurs in the target 

population or invalid study results (Murti, 

2018). 

The results of this study are supported 

by research by Moradinazar et al. (2019) 

which aims to determine the effect of 

factors related to fertility and hormone use 

on the risk of breast cancer in women under 

50 years of age in Iran. In this study it was 

found that there was an association 

between the incidence of breast cancer and 

the use of hormones including the use of 

hormones for contraception and this 

association was stronger in women who 

used contraception for more than 10 years 

(aOR = 2.02; 95% CI = 1.2-3.3; p = 0.008). 

Another study by Puri et al (2009) in Patel 

et al. (2015) also stated that 77.8% of 

women had used injectable hormonal 

contraceptives for more than one year (> 1 

year) and consequently had a high risk of 

developing breast cancer. High doses of 

estrogen are associated with an increased 

risk of breast cancer, because of this the 

Western Kenyan government ensures that 

hormonal contraceptives are prescribed to 

women in Kenya at low doses. 

In one of the primary studies with a 

case control study design, namely by 

Amadou et al. (2013) stated that the use of 

injectable hormonal contraceptives had a 

1.22 times risk of developing breast cancer 

compared to those who did not use inject-

able hormonal contraceptives. Hormonal 

contraceptives usually contain the sex 

hormones estrogen and progesterone. 

These hormones have been reported to 

exert different effects on different tissues, 

but the exact mechanism associated with 
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breast cancer is not completely clear. The 

hormone estrogen can increase the rate of 

cell division in the epithelium of the breast 

duct, and increase the possibility of muta-

tions or promotion of existing mutations. 

And in addition, the progesterone and 

progestins contained in injectable hormon-

al contraceptives can increase this effect.  

This is in line with Urban et al. (2012) 

who stated that the risk of breast cancer 

increased significantly among women who 

had used injectable contraceptives com-

pared to those who never used hormonal 

contraceptives (aOR= 1.31; 95% CI= 1.03-

1.65; p= 0.028). In this study, it was also 

stated that women who had both contra-

ceptives, namely oral hormonal contracep-

tives and injection with a long duration of 

use had an effect on the incidence of breast 

cancer but it was not significantly related 

(p= 0.40). 

Li et al. (2012) showed that injectable 

contraceptives containing the same proges-

tin as menopausal hormone therapy were 

found to increase the risk of breast cancer 

among post-menopausal women by 2.2 

times compared with women who did not 

use injectable contraception (aOR= 2.2; 

95% CI= 1.2- 4.2; p= 0.010). This is in line 

with research conducted by Heikkinen et al. 

(2016) that there is a positive relationship 

between current use of hormonal contra-

ceptives and the risk of breast cancer, more 

specifically in cases diagnosed in recent 

years. 

In one of the primary studies with a 

case control study design, namely by 

Rispah et al (2015), it can be seen that the 

CI range is very wide (0.7 to 28.9). This can 

be caused by missing data during the 

follow-up process. This missing or missing 

data is likely to be data in the group 

exposed to positive risk factors, so this 

could lead to a weak association measure of 

0.11 aOR and a wide CI range. Meanwhile, 

another cause may be due to the number of 

samples that are too small. 

In the case control study, there was 

also a publication bias of the results of the 

study of the 6 primary study articles. This is 

indicated by the asymmetry of the distri-

bution between the left and right plots. On 

the left there are 3 plots while on the right 

plot there are also 3 plots but the distribu-

tion is not evenly distributed. The publica-

tion bias in case control studies as shown 

by the primary study articles is due to the 

relatively small number of samples (n= 

142). It also makes the CI range wide. 

The results of the study on both 

variables showed a weak influence on the 

use or history of use of oral and injection 

hormonal contraceptives on the incidence 

of breast cancer and were statistically 

significant. However, a larger relationship 

size was indicated by the results of the 

variable oral hormonal contraception with a 

case-control observational study design 

(aOR= 1.48; 95% CI= 1.16-1.90; p= 0.002). 

This could be due to the larger number of 

primary studies combined and the absence 

of underestimates due to loss to follow-up 

in the primary case control study. 

In contrast to the results of the forest 

plot article with a cohort observational 

design which showed that oral hormonal 

contraceptives had a 1.16 times risk of 

developing breast cancer compared to those 

who did not use or did not have a history of 

oral hormonal contraceptives and the 

results were statistically significant (aOR = 

1.16; 95% CI = 1.06 - 1.26; p = 0.001). These 

results show that the aOR value is smaller 

when compared to the aOR value in case 

control studies on the variable oral 

hormonal contraception and the aOR value 

in case control studies on the variable 

injection hormonal contraception. This 

happens because the combined aOR value 

is not large enough. In addition, it could 
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also be because the cohort primary study 

article had a large enough loss to follow-up 

in the exposed group which could have an 

effect on the results of the study so that the 

results were underestimates. In the results 

of the meta-analysis of this study, there are 

several confounding factors that are 

important to control by researchers such as 

the age of the respondent, the age of 

menarche and also a family history of 

breast cancer. 
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