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ABSTRACT

Background: Breast cancer is the most common cancer and the leading cause of cancer death in
women worldwide. The implementation of the program in reducing the incidence of breast cancer is
focused on prevention based on evidence of risk factors. This study aims to estimate factors that
influence the incidence of breast cancer in women of productive age.

Subjects and Method: This study used systematic review and meta-analysis using PICO.
Population: Women of productive age. Interventions: menstruation at 213 years, parity (multipara)
and using hormonal contraceptives. Comparison: menstruation at <13 years, parity (nullipara) and
not using hormonal contraceptives. Result: breast cancer. The articles used in this study came from
2 databases, namely Google Scholar and BMC. The keywords of the article were "menarche" AND
"parity" AND "risk factor" AND "breast cancer". The articles included in this study were full paper
articles, used case control study designs, publication year ranged from 2014-2023, and measure of
association was in Adjusted Odds Ratio. Articles were analyzed using the Review Manager 5.4
application.

Results: Thirteen case-control studies indicated that women who menstruated at >13 years old
lowered the likelihood of breast cancer by 0.69 times (aOR=0.69; 95% CI= 0.57 to 0.84; p= 0.001).
Eleven case-control studies indicated that multiparous parity lowered the likelihood of breast cancer
by 0.49 times (aOR=0.49; 95% CI= 0.34 to 0.72; p= 0.001). Eleven case-control studies indicated
that using contraception increased the likelihood of breast cancer by 1.47 times (aOR=1.47; 95% CI=
1.12 to 1.93; p= 0.006).

Conclusion: Menstruation age <13 years old, parity (nullipara) and use of hormonal contraceptives
are predictors in breast cancer cases in women of productive age.
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BACKGROUND women worldwide, surpassing lung cancer

Breast cancer is the most common cancer by accounting for 2.3 million new cases and
and the leading cause of cancer death in 684,679 deaths (Sung et al., 2021).
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Every 3 minutes one woman is diag-
nosed with breast cancer, with a total of one
million cases per year (Babita, 2014). The
burden of breast cancer is geographically
varied with an increased incidence in high-
income countries. Despite its low burden,
the disease ranks second only to cervical
cancer in many sub-Saharan African
countries (Bray et al., 2018). Based on a
study, several factors may lead to breast
cancer including eating habits, lack of phy-
sical activity, smoking, family history, alco-
hol consumption, obesity (Balekouzou et al.,
2017).

Another study states that nulliparity,
delayed first parity, and lack of breast-
feeding are risk factors for breast cancer
(Hassen et al., 2022). The implementation
of the program in reducing the incidence of
breast cancer is focused on prevention
based on evidence of risk factors. Based on
the description above, researchers are inte-
rested in summarizing the research evi-
dence of primary studies that are the risk of
breast cancer in women of productive age.

SUBJECTS AND METHOD

1. Study Design

This study used articles published during

the period of 2014 to 2023. Articles selec-

tion was conducted using PRISMA Flow-

chart. The keywords used in article searches

were "menarche" AND "parity" AND "risk

factor" AND "breast cancer".

2, Steps of Meta-Analysis

1) Formulating PICO includes P = women of
productive age, I = menstruation at >13
years old, parity (multipara) and using
hormonal contraceptives, C = menstrua-
tion at <13 years old, parity (nullipara)
and not using hormonal contraceptives,
O = breast cancer.

2) Searching primary study articles from a
variety of electronic and non-electronic
journals.
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3) Conducting screening and critical app-
raisal of primary study articles
4) Performing extraction and synthesis of
output forecast data into RevMan 5.4.
5) Presenting results and drawing con-
clusions.
3. Inclusion Criteria
The inclusion criteria used in this study were
namely a full text article with a cross-
sectional study design, an article published
in English during the period of 2014 to 2023,
analysis of menstrual age, parity and hormo-
nal contraceptive use through the end of the
study was reported using adjusted odds
ratios (aOR).
4. Exclusion Criteria
The exclusion criteria used in this study
were namely an article that previously un-
derwent meta-analysis, non-cross-sectional
design, the final result of the study was not
reported in adjusted odds ratio (aOR) and
the sample was <100 participants.
5. Operational Definition of Variable
Article search is conducted by taking into
account the eligibility criteria determined
using the PICO model.
Menstruation: A natural cycle in the
female body in which the inner lining of the
uterus is periodically released. This process
involves the release of blood and tissue from
the uterus through the reproductive tract
and out of the body through the vagina.
Menstruation generally occurs in women
who have reached reproductive age, usually
starting in adolescence and lasting until
menopause.
Parity: Number of pregnancies and num-
ber of live or dead births a woman has
experienced.
Hormonal contraceptives: A method of
birth control that uses hormones to prevent
pregnancy. This method involves administe-
ring hormones such as estrogen and proges-
tin in the form of pill, injection, or implant.
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Breast Cancer: A condition in which ab-
normal cells grow uncontrollably in breast
tissue.

6. Instrument

The instrument used in this study was
PRISMA Flow Chart with primary study
quality assessment for case control design of
Meta-analysis study.

7. Data Analysis

Data processing was carried out upon the
collected articles using the Review Manager
application. Data processing was presented
in the form of forest plot and funnel plot.

RESULTS
The searching process for articles to be

synthesized, also the process of reviewing
and selecting articles using the PRISMA
Flow Diagram were presented in Figure 1.
The initial search process resulted in 30,786
articles, after removing duplicate articles,
17,300 articles were generated, then after
the process of removing article duplicates,
the next step was to check the relevance of
the title and design of the study to generate
1,396 articles. After that, an articles veri-
fying process was conducted according to
inclusion criteria and exclusion criteria and
obtained a total of 2,759 articles. The
screened articles subsequently underwent a
critical appraisal and generated 16 articles.

g Article detected database .| Articles after duplication are removed

-g search (n= (30,786) (n=13,486)

=

% A Excluded articles (n=17,213)

< Filtered articles (n=17,300) » Irrelevant titles (12,430)
Non-English Articles (786)
Non-full-text Articles (3,997)

%ﬂ v

§ Full text is considered Non- aOR articles (54)

8 appropriate (n=87) » Articles with samples (12)

« Non-breast cancer outcome articles (21)

E Articles were subjected to

.20 qualitative analysis (n=16)

- !

o Articles included in the

= quantitative synthesis meta-

'g analysis (n=16)

Figure 1. PRISMA Flow Diagram Results

Based on Figure 2 show that a total of 16
articles that met the critical appraisal were
included in the quantitative synthesis using
meta-analysis. Based on Figure 2, a total of
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16 study articles were observed. 4 articles
were from Africa, 2 articles were from
America, and 10 articles were from Asia.
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4 studies
in Africa

Figure 2. Map of the Research Area study of the effect of menstrual age, parity

and hormonal contraceptives on breast cancer in women of productive age

Table 1. Critical appraisal of the effect of menstrual age, parity and hormonal
contraception on breast cancer in women of productive age

Appraisal Criteria
Author (Year) 1a 1b 1c 1d 2a 2b 3a 3b 4 5 6a 6b 7 Total
Nguyen et al. (2016) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Sepandi et al. (2014) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Tan et al. (2018) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Khalis et al. (2018) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Balekouzou et al. (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Alipour et al. (2019) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Paul et al. (2020) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Bensaber et al. (2021) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Monteiro et al. (2019) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Bui et al. (2022) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Ma et al. (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Dung et al. (2016) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Hassen et al. (2022) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Trieu et al. (2017) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Baset et al. (2021) 2 2 2 2 2 2 2 2 2 2 2 2 2 26
Nag et al. (2023) 2 2 2 2 2 2 2 2 2 2 2 2 2 26

Description of question criteria:

1.

Formulation of research questions
in the acronym PICO

Is the population in the primary study
the same as the population in the PICO
meta-analysis?

. Is the operational definition of the inter-

vention, i.e. exposed status in the primary
study the same as the definition intended
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in the meta-analysis?

. Is the comparison, i.e. unexposed status

used by the primary study the same as
the definition intended in the meta-
analysis?

d. Are the outcome variables studied in the

primary study the same as the definitions
intended in the meta-analysis?
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2. Methods for selecting a study
subject

a. In cross-sectional analytical study, did
researcher randomly select samples from
the population (random sampling)?

b. Alternatively, if in a cross-sectional ana-
lytic study, the sample was not randomly
selected, did the researcher select the
sample based on the status of the out-
come or based on intervention status?

3. Methods for measuring exposure
(intervention) and outcome
variables

a. Were both exposure and outcome varia-
bles measured with the same instru-
ments in all primary studies?

b. If variables were measured on a catego-
rical scale, were the cut-offs or categories
used the same across primary studies?

4. Design-related bias

If the sample was not randomly selected,

have researchers made efforts to prevent

bias in choosing study subjects? For exam-
ple, selecting subjects based on outcome
status was not affected by exposure status

(intervention), or in selecting subjects based

on exposure status (intervention) was not

affected by outcome status

5. Methods to control confusion
(confounding)

Whether primary study researchers have

made efforts to control the effect of confusi-

on (e.g., performing a multivariate analysis

to control for the effect of several confoun-
ding factors)?

6. Statistical analysis methods

a. Did the researchers analyze the data in
this primary study with multivariate ana-
lysis models (e.g., multiple linear regre-
ssion analysis, multiple logistic regre-
ssion analysis)?

b. Did the primary study report measure of
effect or association of the results of the
multivariate analysis (adjusted OR)?

~. Conflict of interest

Was there no possibility of conflict of
interest with the research sponsor, which
caused bias in concluding study results?

Assessment Instructions:

1. Total number of questions = 13 ques-
tions. A score of "2" is given for each
"Yes" answer to each question. A score of
"1" is for each "Undecided" answer. A
score of "0" is for each "No" answer.

2. Maximum total score= 13 questions x 2=
26.

3. Minimum total score= 13 questions x 0=
0. So, the total score ranges for a primary
study between 0 and 26.

If the total score of a primary study >= 22,

then the study can be included in the meta-

analysis. If the total score of a primary
study.

Table 2. Description of the primary studies of the effect of menstruation at 213
years old on breast cancer in women of productive age (n = 32,253)

Author Country  Sample I C (0)
(Year) Population  Intervention Comparison Outcome
Moradinazar Iran 620 Healthy women Menstruation Menstruation Breast
et al. (2019) and women >13 years <13 years cancer
with breast
cancer
Baset et al. Afghanistan 402 Women with Menstruation = Menstruation Breast
(2021) breast cancer  >13 years <13years cancer
aged >30 years
Tan et al. Malaysia 7,663 Women aged  Menstruation = Menstruation Breast
(2018) 40-74 years >13 years <13years cancer
Nag et al India 1,146 Women aged Menstruation ~ Menstruation  Breast
(2023) 18-70 years >13 years <13years cancer
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Author Country  Sample P I C (0)
(Year) Population Intervention Comparison Outcome
Khalis et al.  Morrocco 474 Patients Menstruation  Menstruation Breast
(2018) diagnosed with >13years <13years cancer
breast cancer
and healthy
women
Trieu et al. Vietnam 788 Women Menstruation Menstruation Breast
(2017) diagnosed with >13 years <13years cancer
cancer
Hassen et al. Ethiopia 460 Women with Menstruation  Menstruation Breast
(2022) breast cancer >13 years <13years cancer
aged >18 years
and healthy
women
Sepandi et al. Iran 12,047 Women Menstruation ~ Menstruation Breast
(2014) diagnosed with >13 years <13years cancer
breast cancer
and healthy
women
Nguyen etal Vietnam 1,798 Women with Menstruation  Menstruation Breast
(2016) invasive breast >13 years <13years cancer
cancer aged 25-
75 years
Bui et al. Vietnam 958 Women aged Menstruation — menstruation Breast
(2022) 21-79 from >13 years <13years cancer
inpatient and
outpatient
Balekouzouet China 522 Women aged Menstruation menstruation Breast
al. (2017) >15 years who >13 years <13years cancer
showed breast
cancer
Ma et al. USA 5,106 Women aged Menstruation  menstruation  Breast
(2017) 20-64 years >13 years <13years cancer
Dung et al. Vietnam 269 Women with Menstruation menstruation Breast cancer
(2016) breast cancer >13years <13years
and healthy
women

Table 3. Adjusted Odd Ratio data of the effect of menstruation at 213 years on
breast cancer in women of productive age (n = 32,253)

95% CI
Author (year) aOR Upper Limit Lower Limit
Moradinazar et al. (2019) 0.62 0.29 1.25
Baset et al. (2021) 0.83 0.72 0.92
Tan et al. (2018) 1.04 0.94 1.16
Nag et al. (2023) 1.31 0.91 1.88
Khalis et al. (2018) 0.62 0.42 0.92
Trieu et al. (2017) 0.43 0.21 0.83
Balekouzou et al. (2017) 0.18 0.07 0.44
Hassen et al. (2022) 0.31 0.17 0.56
Bui et al. (2022) 0.37 0.13 0.92
Ma et al. (2017) 0.75 0.53 1.08
Sepandi et al. (2014) 0.40 0.16 0.95
Nguyen et al. (2016) 1.05 0.95 1.16
Dung et al. (2016) 0.47 0.31 0.71
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Odds Ratio Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
Sepandi 2014 -0.9163 0.4675 34% 0.40([0.16,1.000 2014 e —
Mguyen 2016 0.0488 0.0511 133% 1.05[0.95,1.16] 2016 r
Dung 2016 -0.755 0.2123 B.4% 0.47 [0.31,0.71] 2016 B
Trieu 2017 -0.844 0.3657 4 8% 0.43[0.21,0.88) 2017 I
Ma 2017 -0.2877 0ATT 96% 0.75[0.583,1.06] 2017 ]
Balekouzou 2017 -1. 7148 0.4819 32% 018 [0.07, 0.46] 2017
Tan 2018 00392 00516 13.3% 1.04[0.94,1.15] 2018 i
Khalis 2018 -0.478 01987 8.9% 0.62[0.42, 0.92] 2018 -
Moradinazar 2019 -0.478 0.3877 4.4% 0.62[0.29,1.33] 20149 ——
Baset 2021 -0.1863 0.0725 128% 0.83[0.72, 0.86] 2021 -
Hassen 2022 -1.1712 0.3065 5.9% 0.31 [0.17,0.87] 2022 —
BEwi 2022 -0.9943 0.5337 27% 0.37[0.13,1.08] 2022
Mag 2023 0.27 01859 93% 1.31 [0.91,1.89] 2023 T
Total {95% CI) 100.0% 0.69 [0.57, 0.84] L 2
Heterogeneity: Tau®= 0.07; Chi*= 6831, df=12 (P = 0.00001}; *= 82% ID T 051 1IE| 100
Testfor overall effect: Z= 369 (F=0.0002) ’ ’ = 13 year

Figure 3. Forest plot of the effect of menstruation
age =13 years on breast cancer in productive age

Forest plot in Figure 3 shows that women
who menstruated at >13 years could reduce
the risk of breast cancer by 0.94 times
compared to women with menstrual age <13
years, and this result was statistically signi-
ficant (aOR=0.69; 95% CI= 0.57t0 0.84; p=

0.002). The forest plot also shows high
heterogeneity of effect estimates across pri-
mary studies I2 = 82%; p<0.001. The calcu-
lation of the average effect estimates was
carried out with a random effect model
approach.
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Figure 4. Funnel plot of the effect of menstruation at age
>13 years on breast cancer in productive age

The funnel plot results in Figure 4 show that
the distribution of effect estimates is un-
even. The distribution of effect estimates
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shows that the distribution of effect esti-
mates tends to lie more to the left of the
average vertical line of effect estimates than
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to the left. Thus, funnel plot figure shows
publication bias. Because the distribution of
effect estimates is located to the left of the

(underestimate).

average vertical line in the same direction as

the diamonds in the forest plot, publication
bias tends to reduce the actual effect

Table 4. Description of the primary studies of the effect of parity on breast cancer
cases in productive age (n = 31,114)

P I C (o)
Author Count Sample Int C
(Year) ry p Population nter- ompa- oy tcome
vention rison
Nguyen et al . Vietnam 1,798 Women with invasive = Multipara Nullipara Breast
(2016) breast cancer aged 25-75 cancer
years
Sepandi et al. Iran 12,047 Women diagnosed with Multipara Nullipara Breast
(2014) breast cancer and cancer
healthy women
Tanetal. Malaysia 7,663 Women aged 40-74 Multipara Nullipara Breast
(2018) years cancer
Khalisetal. Morrocco 474  Patients diagnosed with Multipara Nullipara Breast
(2018) breast cancer and cancer
healthy women
Alipour et al. Iran 499  Women aged 40-75 Multipara Nullipara Breast
(2019) recruited from the cancer
residents of north-
eastern Iran
Bensaber et geria 484 Women undergoing Multipara Nullipara Breast
al. (2021) treatment at the hospital cancer
and hospital visitors
Monteiro et Brazil 63 Women aged between Multipara Nullipara Breast
al. (2019) 25-43. cancer
Bui et al. Vietnam 958 Women aged 21to79  Multipara Nullipara Breast
(2022) cancer
Ma et al. USA 5,106  Women aged 20-64 Multipara Nullipara Breast
(2017) cancer

Table 5. Adjusted Odd Ratio data of effect of parity on breast cancer in women of

productive age (n = 31,114)

95% CI
Author (Years) aOR Upper Limit Lower Limit
Nguyen et al. (2016) 0.17 0.05 0.63
Sepandi et al. (2014) 0.27 0.12 0.59
Tan et al. (2018) 1.20 0.85 1.69
Khalis et al. (2018) 0.26 0.13 0.50
Balekouzou et al. (2017) 0.50 0.28 0.89
Alipour et al. (2019) 0.87 0.80 0.95
Paul et al. (2020) 0.35 0.18 0.66
Bensaber et al. (2021) 0.14 0.05 0.39
Monteiro et al. (2019) 2.25 0.26 19.09
Bui et al. (2022) 0.60 0.23 1.47
Ma et al. (2017) 0.76 0.43 1.36
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Forest plot in Figure 5 show that nulli-
parous women could increase breast cancer
cases by 0.49 times compared to women
with multiparous parity, and this result was
statistically significant (aOR= 0.49; 95%
CI= 0.34 to 0.72; p= 0.001). The forest plot
showed high heterogeneity in the effect
estimates across primary studies 12 = 81%;
Pp<0.003. Thus, the calculation of the ave-
rage effect estimates was carried out with a
random effect model approach.

The result of the funnel plot in Figure

Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl Year

6 shows that the distribution of effect esti-
mates is uneven. It shows that the distri-
bution of effect estimates tends to lie more
to the left of the average vertical line of effect
estimates than to the left. Thus, this funnel
plot image shows the presence of publi-
cation bias. Because the distribution of
effect estimates is located to the left of the
average vertical line in the same direction as
the diamonds in the forest plot, publication
bias tends to reduce the actual effect
(underestimate).

Odds Ratio
IV, Random, 95% CI

Sepandi 2014 -1.3093 04137 8.7% 027012 061] 2014

Maguyen 2016 -1.772 06244 5.8% 017 [0.05 058 2016

Ma 2017 -0.2744 02906 10.9% 076 [0.43,1.34] 2017 T
Balekouzou 2017 -0.6931 0.2953  10.8% 0.50[0.28 0.89]) 2017 —
Khalis 2018 -1.3471 03437 §97% 026013, 052 2018 B

Tan 2018 01823 01759 129% 1.20[0.85,1.69] 2018 T
Monteiro 2019 08108 14M 2.5% 226[0.26,19.47) 2014

Alipour 20149 -01393 00428 14.3% 0.87[0.80,0.95] 20149 -
Paul 2020 -1.0498 03393 100% 0.35[0.18,0.68] 2020 —_—
Bensaber 2021 -1.9661 05253 7.0% 014 [0.05 0.39] 2021 —_—

Bui 2022 -0.5108 0.4882 7.5% 0.60[0.23,1.57] 2022 1
Total {95% CI) 100.0% 0.49 [0.34, 0.72] <&
Heterogeneity: Tau®= 026, Chi*=452 41, df=10 (P = 0.00001); F=81% IIZI.D1 DH 1'D 1DDI

Test for overall effect; £= 3.66 (P = 0.0003)

Mulipara Multipara

Figure 5. Forest plot of effect of parity on productive age breast cancer
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Figure 6. Funnel plot of the effect of parity
on breast cancer in women of productive age
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Table 6. Description of primary studies effect of hormonal contraceptives on
breast cancer in women of productive age (n = 27,405)

Author P . L & 0
(Year) Country Sample Population Int(?r- Cqmpa- Out-
vention rison come
Nguyen et al. Vietnam 1,798  Women with invasive Using oral Not using Breast
(2016) breast cancer aged contraceptives contracep-  cancer
25-75 years (pills) tives
Moradinazar Iran 620  Women with breast  Using Not using Breast
et al. (2019) cancer and healthy =~ hormonal contracep-  cancer
women contraceptives tives
Sepandi et al. Iran 12,047 Women diagnosed Using oral Not using Breast
(2014) with breast cancer contraceptives contracep-  cancer
and healthy women  (pills) tives
Tan et al. Malaysia 7,663 Women aged 40-74  Using oral Not using Breast
(2018) years contraceptives contracep-  cancer
(pills) tives
Khalis etal. Morrocco 474 Patients diagnosed Using oral Not using Breast
(2018) with breast cancer contraceptives contracep-  cancer
and healthy women  (pills) tives
Trieuetal. Vietnam 788  Women diagnosed Using Not using Breast
(2017) with cancer hormonal contracep-  cancer
contraceptives tives
Balekouzou China 522  Women aged >15 Using Not using  Breast
et al. (2017) years who indicated  hormonal contracep- cancer
breast cancer contraceptives tives
Fararoueiet Iran 1,010 Women aged 40-50  Using Not using Breast
al. (2018) hormonal contracep-  cancer
contraceptives tives
Alipour et al. Iran 499 Women aged 40-75  Using oral Not using  Breast
(2019) recruited from contraceptives contracep- cancer
residents of (pills) tives
northeastern Iran
Paul et al. Cameroon 1,500 Women aged 18 years Using Notusing  Breast
(2020) and over with a hormonal contracep- cancer
diagnosis of breast contraceptives tives
cancer
Bensaber et  Algeria 484  Women undergoing  Using Not using  Breast
al. (2021) treatment at the hormonal contracep- cancer
hospital and hospital contraceptives tives
visitors

Table 7. Data on Adjusted Odd Ratio of the effect of hormonal contraceptives on
breast cancer (n = 27,405)

95% CI
Author (Years) aOR Upper Limit Lower Limit
Nguyen et al (2016) 2.03 0.94 4.42
Moradinazar et al (2019) 2.02 1.20 3.30
Sepandi et al (2014) 1.09 0.75 1.58
Tan et al (2018) 0.99 0.88 1.11
Khalis et al (2018) 1.11 0.74 1.66
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% CI
Author (Years) aOR 95 ——
Upper Limit Lower Limit
Trieu et al (2017) 2.3 1.30 3.90
Balekouzou et al (2017) 0.62 0.41 0.93
Fararouei et al (2018) 1.77 1.32 2.38
Alipour et al (2019) 3.17 1.27 7.95
Paul et al (2020) 1.56 0.68 3.19
Bensaber et al (2021) 2.55 1.45 4.50
Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight IV, Random, 95% Cl Year IV, Random, 95% CI
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Figure 7. Forest plot of the effect of hormonal contraceptives
on breast cancer in women of productive age

Forest plot in Figure 7 show that individuals
contraceptives
increase the incidence of breast cancer by
1.47 times compared to individuals not
using hormonal contraceptives and this
result was statistically significant (aOR=
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1.47; 95% CI= 1.12 to 1.93; p= 0.006). The
forest plot showed high heterogeneity in the
effect estimates across primary studies 12 =
79%; p = 0.001. Thus, the calculation of the
average effect estimation was carried out
with a random effect model approach.
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The funnel plot result in Figure 8 shows that
the distribution of effect estimates is un-
even. indicates that the distribution of effect
estimates tends to lie more to the right of
the average vertical line of effect estimates
than to the right. Thus, this funnel plot
image indicates the presence of publication
bias. Because the distribution of effect
estimates tends to be located to the right of
the average vertical line which is in the same
direction as the location of the average
effect estimate (diamond) located on the
right, publication bias tends to overestimate
the actual effect (overestimate).

DISCUSSION

This meta-analysis study analyzed factors

that affect breast cancer in productive age.

This study used aOR statistics of multi-

variate analysis results which aims to get the

same final results for the study to be
analyzed.

1. The effect of menstruation at =13
years on breast cancer in women of
productive age

This study showed that menstrual age >13

years has a low probability of breast cancer

at productive age of 0.69 times and this
result was statistically significant (aOR=

0.69; 95% CI= 0.57 to 0.84; p= 0.001). This

suggests that menarche age <13 years

increases the risk of breast cancer.

The result of this study is in line with
a study by Khalis et al. (2018) which shows
that early menarche (<13 years) is signi-
ficantly associated with an increased risk of
breast cancer.

The biological explanation for this
association is based on early and prolonged
exposure of the breast epithelium to estro-
gen produced during periods of ovarian
activity. By the time a woman begins to
menstruate, the ovarian cycle that produces
estrogen begins. Therefore, the amount of
exposure to estrogen and progesterone in a

www.thejmch.com

woman during her lifetime is a risk factor.
The longer a woman is exposed, the higher
the risk for breast cancer. Early menstrual
age is associated with the length of exposure
to the hormone estrogen and progesterone
in women which affects the process of tissue
proliferation and atrophy including breast
tissue.

This is in accordance with the theory
introduced by Desen (2013) that early
menarche causes an increased risk of breast
cancer in women who menstruate before the
age of 12 years. The age difference in the
occurrence of menarche is influenced by
several factors, namely hormonal, genetic,
nutritional, environmental, physical activity
and psychic states. The sooner a woman
experiences puberty, the longer her breast
tissue can be exposed to harmful elements
that can trigger cancer such as chemicals,
estrogen and radiation.

The results of a study by Ardiana et al.
(2013) states that women who have risk
factors <12 years give significant results
have a 4.41 times risk of breast cancer
compared to women whose menarche is at
the age of >12 years (OR= 4.41; 95% CI =
1.33 t0 14.63).

2. The effect of parity on breast cancer

in women of productive age

This study showed that multiparous had a
low probability of breast cancer in women of
productive age of 0.49 times and this result
was statistically significant (aOR= 0.49;
95% CI= 0.34 to 0.72; p= 0.001). This
suggests that nullipara parity has a high risk
of breast cancer incidence. Women who
have never been pregnant may have higher
hormone levels in the long run, which can
increase their risk of breast cancer. The
results of this study are in line with a study
of Khalis et al. (2018) which states that
nulliparity is significantly associated with
an increased risk of breast cancer.

This is in line with Rahayu and
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Arania's (2018), which states that patients
with a parity at risk, namely nullipara and
primipara, have 4.9 times risk of breast
cancer compared to patients with a non-
parity- at risk (multipara and Grande
multipara). High incidence occurs in the
nullipara state, while low incidence occurs
in the multiparous state (decreases with
each birth). Nullipara and primipara in-
crease the occurrence of breast cancer com-
pared to women who are multiparous. High
levels of estrogen during a woman's repro-
ductive years, especially if not punctuated
by hormonal changes in pregnancy, appear
to promote the growth of genetically da-
maged cells that lead to cancer. This is also
because nulliparous women never breast-
feed, level of estrogen and progesterone of
women who breastfeed will remain low
during breastfeeding thereby reducing the
effect of these hormones on tissue proli-
feration including breast tissue.

This is in line with the result of a study
by Ardiana et al (2013) women with parity 1
to 2 increased risk of breast cancer inciden-
ce (OR= 6.38; 95% CI = 1.57 until 25.90).
3. The effect of hormonal contracep-

tives on breast cancer in women of

productive age
This study showed that using hormonal
contraceptives had a high probability of
breast cancer in productive age of 1.47 times
and this result was statistically significant
(aOR=1.47; 95% CI=1.12t0 1.93; p= 0.006).
Prolonged hormonal use can disrupt the
balance of the hormone estrogen in the
body, resulting in normal cell changes to be
abnormal. Desen (2013) explains that the
hormonal effects of oral contraceptives on
the breast are complex.

In premenopausal women, the mecha-
nism of estrogen control is regulated by the
pituitary. Which then regulates the produc-
tion of estrogen in the ovaries and only a
small part comes from other organs. The
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content of estrogen and progesterone in
contraception will give an excessive prolife-
rative effect on the breast glands. While in
postmenopausal women, estrogen is mainly
produced from aromatization of adrenal
and ovarian androgens in extragonadal
tissues such as liver, muscle, and fat tissue.

The results of a study by Setiowati et
al. (2016) indicates that using hormonal
birth control has a 2.99 times greater risk of
breast cancer than those who do not use
hormonal birth control (OR= 2.99; 95% CI=
1.52 to 5.86; p=0.001).

The result of this study is supported by
another study conducted by Al-Amri et al.
(2015) that there is a significant association
between the use of oral contraceptives and
the occurrence of breast cancer with a value
of p = 0.042. The study was conducted in
Saudi Arabia using a case control study
design.
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