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Abstract.
INTRODUCTION: Breast cancer is the most common cancer in women worldwide and is a significant threat to public health.
This study aims to conduct a systematic review of the relationship between hormonal contraceptive use and breast cancer incidence.

METHODS: The search was conducted using Google Scholar, Proquest, Pubmed and one Indonesian database, Garuda, using
English and Indonesian keywords. The inclusion criteria in this study were the publication year of the last five years, namely
2019-2023, English and Indonesian language, case-control observational research, using the Indonesian population, and full-text
access.

RESULTS: A total of 165 studies were obtained from the Google Scholar database, including 104 studies. The overall multivariate
analysis revealed that there was a statistically significant association of hormonal contraception with the incidence of breast cancer
with OR values in the range of 2—-6.

CONCLUSIONS: The findings of this systematic study suggest that the use of hormones can contribute to hormonal imbalances
that further increase breast cell proliferation and disrupt gene expression, resulting in uncontrolled cell development/cancer. In
addition, the findings recommend increasing the number of studies on this topic to obtain more adequate and possibly more
diverse information.
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1. Introduction [1,2]. It is the most commonly diagnosed cancer, with

) ) an estimated 2.26 million cases recorded in 2020 world-
Breast cancer is the most common cancer in women

worldwide and is a significant threat to public health wide, and is the leading cause of cancer deaths among

women at more than 670,000 deaths. Almost two-thirds
of these deaths occur in low- and middle-income coun-
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from genetic, environmental, and lifestyle factors [6—
8]. Many studies have focused on the effect of contra-
ceptive history on breast cancer incidence with mixed
results [9—12]. A number of studies have reported hor-
monal contraceptives to be associated with an increased
risk of breast cancer especially moderate or recent use
within the first 5-10 years of use [1,2,11,13-16]. How-
ever, this increased risk is relatively smaller [13-15]
and may decrease with longer duration of use [1,15] and
after discontinuation of use [9,16]. Nonetheless, recent
studies have also reported that oral use of hormonal
contraceptives for more than four years has been asso-
ciated with an increased risk of breast cancer [1,11].
Meanwhile, some studies have reported no associa-
tion of hormonal contraceptives with breast cancer risk
[10,12] despite a family history of cancer [10].

The variation in the results of the association of
hormonal contraception and breast cancer, along with
a systematic review of the results of relevant studies,
is important to be carried out again by including the
results of studies from the Indonesian population. The
incidence of cancer, including breast cancer, in Indone-
sia is significantly high, with predictions of an increase
from year to year. In addition, there is also an increase
in contraceptive use in Indonesia, especially hormonal
contraceptives [17,18]. A number of studies have also
evaluated the association of contraception with breast
cancer incidence [17-21]. However, there has been
no systematic review of these findings. Therefore, this
study aims to conduct a systematic review of the rela-
tionship between contraceptive use and breast cancer
incidence.

2. Methods
2.1. Search strategy and inclusion criteria

The search was conducted using databases: Google
Scholar, Proquest, Pubmed, and one Indonesian
database, Garuda, using English and Indonesian key-
words. The search used keywords including ‘“hor-
monal contraception”, “hormonal”, “contraception”,
“breast cancer”, and “Indonesian” for English key-
words and “hormonal contraception” and “breast can-
cer” for Indonesian keywords. The inclusion criteria
in this study were the publication year of the last five
years, namely 2019-2023, English and or Indonesian
language, case-control observational research, using
the Indonesian population, and full-text access.

2.2. Population

The population in this study focused on breast cancer
patients in Indonesia with a history of hormonal contra-
ceptive use.

2.3. Study design

This study only included studies with a case-control
analytic observational research design.

2.4. Study selection and data extraction

The article search results using the above keywords
will be deposited directly into Mendeley software. Rel-
evant articles will then be carefully read to ensure they
meet the inclusion criteria. Two independent reviewers
will handle this procedure. Any disagreement will be
resolved through discussion. The entire literature selec-
tion process can be seen in Fig. 1.

Data extraction includes study characteristics such
as title, objective, author, year of publication, study
design, sample, contraception, instrument, outcome,
strengths, and weaknesses. This process was conducted
independently by two authors. A third party will be
involved in case of discrepancies between the two.

3. Results
3.1. Journal search

Based on the identification results from a num-
ber of databases, 104 studies were obtained from the
Google Scholar database, 44 studies from the Proquest
database, 11 studies from the Pubmed database, and
6 studies from the Garuda Indonesia database, with a
total of 165 studies. A total of 31 studies were excluded
due to duplication and other reasons. Furthermore, out
of 134 studies, 113 had to be excluded, leaving 21 stud-
ies. However, 12 studies from the total were decided
not to be taken, leaving 9 studies. Finally, only 5 studies
were successfully included in this study.

3.2. Study inclusion characteristics

3.2.1. Study setting

The entire literature was conducted in several loca-
tions in Indonesia to investigate the risk factors of
contraceptive use history on breast cancer incidence
from 2019-2022 (2019: 2 studies and 2022: 3 studies).
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3.2.2. Population

All cases were women diagnosed with breast cancer,
with controls being women with cancers other than
breast cancer [17,22,23] and women who were not
currently or ever diagnosed with breast cancer [18,24]
with a 1:1 sample ratio. The largest number of samples
was 388 people [17], and the least was 88 people [24].

3.2.3. Variables

All studies focused on the effect of hormonal con-
traceptive variables, including history and duration of
use, on breast cancer incidence. Only one study did not
specify the type of contraception and duration of use
[17]. All information about the independent variables
was obtained through questionnaire instruments. The
incidence of breast cancer was based on the results of
diagnosis and examination.

3.2.4. Outcome

Based on the final multivariate results, all literature
stated that there was a significant association of hor-
monal contraception with breast cancer incidence with
OR values in the range of 2—-6 (Table 1). A total of
three studies reported that the duration of hormonal
contraceptive use affected the incidence of breast can-
cer [18,22,23], while one study stated that there was
no effect [24]. Two studies found that history and type
of contraceptive use were risk factors for breast cancer
incidence [17,24].

4. Discussion

This systematic review was conducted to see the
effect of hormonal contraceptive use on the incidence
of breast cancer. Based on a review of five literatures
[17,18,22-24], it was found that the use of hormonal
contraceptives has a significant effect and is a risk
factor for breast cancer incidence with a considerable
risk. This finding is consistent with previous systematic
reviews supported by meta-analysis [2,11,25,26].

The studies in this study defined contraceptive use as
a history of ever using or using hormonal contraception,
the type of contraception used, and the duration of
use. Two studies reported that history of contraceptive
use and type of contraceptive used were significant in
breast cancer incidence [17,24], while duration of use
was found to have no effect in one out of four studies
[18,22-24]. It is possible that duration did not affect the

reported studies due to the length of contraceptive use,
which only ranged from approximately 2 years [24].
Several studies reported that breast cancer risk showed
a trend towards increased significance in the duration of
hormonal contraceptive use of more than four years and
even the first five years or more of use [1,11,15,27,28].
This is in line with the results of studies that report
contraceptive use =5 years has a greater odds ratio
of experiencing breast cancer [18,22,23], compared to
those who are only about two years or more [24].

The significant association between hormonal con-
traceptive use and breast cancer incidence based on
history and duration of use may be due to the role
of steroids, namely estrogen and progesterone. These
studies emphasize that the use of hormonal contracep-
tives can contribute to hormonal imbalances that fur-
ther increase breast cell proliferation and disrupt gene
expression, resulting in uncontrolled cell development/-
cancer [17,18,22-24]. In a study by Hatima et al. [24],
the type of progesterone combined contraceptive was
found to be more risky in developing breast cancer than
the duration of use. This is in line with previous studies,
which found that exposure to combined hormones can
increase the risk of breast cancer [29,30]. The average
breast cancer patient involved in this study was in the
age range of more than 30 or 50 years, whereas in
two studies, it was reported that age =50 years was a
risk factor for breast cancer in women. The increased
use of combined hormonal contraceptives at this age
may be associated with menopausal hormone therapy,
which is likely to lead to the development of breast
cancer [29]. Furthermore, the finding of hormonal con-
traceptives as a significant risk factor for breast cancer
in the last 5 years of studies may also be related to
the use of contemporary hormonal contraceptives with
diverse formulations (i.e., patterns and compositions)
that are currently prescribed. Thus, the potential risk
is more significant than with conventional hormonal
contraceptives [31].

Although the results of this systematic study found
an effect of hormonal contraceptives on breast cancer
incidence, the small number of studies included in this
study certainly needs to be considered as a limitation.
There are very few studies on hormonal contraception
and breast cancer in Indonesia. From the Indonesian
digital database, only 11 studies were found related
to the search keywords, and within the last 5 years,
there were only 6 studies. In addition, the significant
risk values reported in these studies were due to very
small sample sizes, despite multivariate level analysis
compared to literature with larger samples [15,28]. In
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Fig. 1. Prism diagram.

addition, the multivariate analysis model is also likely
to affect the difference in risk values. Thus, the risk
magnitude reported in these studies still needs further
investigation with adequate samples. However, to the
best of our knowledge, this study can be considered the
first systematic review to focus on hormonal contracep-
tives and breast cancer in the Indonesian population.

5. Conclusion

The findings of this systematic study suggest a sig-
nificant effect of hormonal contraceptive use on the
incidence of breast cancer in the Indonesian population,
especially concerning the history of use, duration, and
type of contraceptive used. Duration of use was more
commonly reported to be associated with breast cancer
incidence. In addition, the findings recommend increas-
ing the number of studies on this topic to obtain more
adequate and possibly more diverse information.
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