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Menopause is the permanent cessation of menstruation due to loss of ovarian
follicular activity. Assessment of the age of menopause is particularly important
because previous studies have shown a high risk of osteoporosis, hypertension,
stroke, and coronary heart disease. This study aims to determine the risk factors
for early menopause in Javanese women in Oransbari District, West Papua
Province. The cross-sectional sampling method was carried out on women aged
51.73 years with an interval 0f 40.07-78.58 years. Age at menopause was calculated
using the Probit Generalized Linear Model (GLM) analysis. We used a binary
logit regression (BLR) model to estimate risk factors for early menopause. BLR
analysis was fitted to estimate the odds ratio (OR) and 95% confidence interval
(CI). Age at menopause is divided into two categories, normal (>45 years) and
early (<45 years). Our results show that the average age of menopause is 43.1
years, or the early menopause category, with an age range of 39.61 to 55.28 years.
The results of the partial parameter significance test at the 10% significance
level showed that no formal education (OR: 2.348; CI 1.4213.917) had the most
significant risk factor for experiencing early menopause, followed by parity
(OR: 0.623; CI: 0.377-1.023), contraception (OR: 0.118; CI: 0.038-0.296), and
the lowest risk was the age at first delivery (OR: 0.389; CI: 0.207-0.716). The
biocultural conditions experienced early in life in Oransbari shape the character
of a younger reproductive age as an adaptive response to maximize fitness.
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1. Introduction decreases in estrogen and progesterone hormones.
Early menopause can cause several osteoporosis-

Menopause is the permanent cessation of related diseases and cardiovascular diseases such

menstruation due to the loss of ovarian follicular
activity (Nelson 2008; WHO 1981). The natural
menopause phase is characterized by not having a
menstrual cycle for 12 months, usually occurring at
an average age of 50 years, but varies among ethnic
groups (Yang et al. 2019; Zhu et al. 2019). There are 5%
of women who experience early menopause between
the ages of 40-45 years, and around 1% of women
who experience premature menopause that occurs
before the age of 40 years (Luborsky et al. 2003; Zhu
etal. 2019).

Assessment of age at menopause is important
because several studies reveal a high risk of morbidity
and mortality in women due to fluctuations and
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as hypertension, stroke, and coronary heart disease,
while late menopause is associated with endometrial
and breast cancer (Kirchengast 2017; Nisar et al.
2012; Zhu et al. 2019). Decreased function of the
estrogen also causes physiological and psychological
changes that triggered adverse effects on women's
life quality which was expressed by a decrease in
mental health capacities such as irritability, anger,
stress, and depression (Du et al. 2020).

In general, genetic and environmental factors
may affect the age of menopause. Some of these
environmental factors include the residential
environment in which the woman lives, marital
status, race, age at menarche, parity, smoking,
contraception, body mass index, occupation, and
education (Arnot and Mace 2019; Gold et al. 2001;
Ortega-Ceballos et al. 2006; WHO 1981; Yang et al.
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2019). Each population has different environmental
factors that might influence the age of menopause.
For instance, lifestyle and reproduction factors are
the significant elements in early menopause (Ortega-
Ceballos et al. 2006). Meanwhile, unfavorable
environmental conditions, like stress and the high
physical activity, can accelerate reproduction
characters as a profitable strategy in maximize
fitness (Bolund 2020; Meczekalski et al. 2014; Szedga
et al. 2017).

The early life of the Javanese transmigration
in Oransbari as pioneers in opening residential
land that faced severe physical and psychological
challenges might have shaped the character of
women's reproduction. The population in Oransbari
is predominantly Javanese, which has been a
transmigration population since 1972. The condition
of Oransbari at the time was still covered with forest
and no road access, so transmigrants used a boat for
one day to get there. Because of limited transportation,
they were gone everywhere on foot. They lived as
subsistence farmers, and the government provided
food aid for several years. However, now they are
more dominant as rice and horticultural farmers in
the Oransbari traditional market. Men and women
work together to manage the fields by preparing the
land, planting, tending, and harvesting.

In this study, we tried to assess several factors
related to reproductive and socioeconomic status
and whether they are associated with the early age
of menopause in Oransbari women. Reproductive
factors include age of menarche, age of marriage, age
during having first birth, parity, and contraception,
while socioeconomic factors include occupation,
income, and education. Therefore this study aims to
determine the age of menopause and the factors that
influence the early age at menopause of Javanese
women in Oransbari, West Papua Province.

2. Materials and Methods

2.1. Subjects

This research was carried out from December
2020 to July 2021 with a cross-sectional sampling
method. Before collecting data, we briefly explained
the research's objectives, benefits, and procedures.
If they agree, the subject signed a statement of
consent (informed consent) to participate in the
study data collection through interviews based on
questionnaires.

The subject is Javanese who lives in the Oransbari
District, South Manokwari, West Papua Province.
The ethnic authenticity was confirmed by asking
about the mother and father's ethnicity and previous
generations (grandmother and father's ethnicity).
Data were collected in five of 15 villages in the
Oransbari district, which are Sidomulyo, Margorukun,
Akeju, Margomulyo, and Sindang Jaya villages. The
five villages are dominantly inhabited by Javanese
people, while other villages are inhabited by Papuan
people or other ethnic. We collected 299 subjects
with an average age of 51.73 years old and an interval
of 40.07-78.58 years old.

2.2. Age at Reproductive Characters
Determination of age of menopause, age of
menarche, and age during having first childbirth/
delivery and marriage were based on status quo and
recall methods (Malina et al. 2014). The definition of
menopause, according to WHO (1981), is not having
menstruation for 12 months permanently.

2.3. Risk factors of Menopause

The risk factors for age of menopause were
contraceptive use, age of menarche, marital status/
age at married, age at first childbirth, and parity
(number of children). These factors are related
to the reproductive status, and other information
such as education, occupation, and monthly family
income is related to socioeconomic status. All
those factors were categorized in Table 1 and 2.

2.4. Data Analysis

The mean age at menopause was calculated using
Generalized Linear Model (GLM), while the factors
that influencing early menopause were identified

Table 1. Reproductive profile categories of Javanese Women
in Oransbari

Reproduction profile Category
Menopause Status <45 yo
>45 yo
Age at menarche <10yo
>10 yo
Age at marriage >19 yo
<19yo
Parity >3 child
<3 child
Age at first delivery >20yo
<20yo
Contraception Yes
No
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Table 2. Socio-demographic Characteristics of Javanese
Women in Oransbari
Sociodemography characteristics

Education

Category

Not having a formal
education

Having formal
education

Farmer

Housewife

Others

> UMR West Papua
Province

< UMR West Papua
Privince

Occupation

Family expenditure

using binary logit regression analysis in the R program
(Venables and Ripley 1999). A binary logistic regression
model was generated using the logit transformation.
The Maximum Likelihood Estimation (MLE) method
was used to estimate the parameters in logistic
regression. Logit regression was performed to see eight
candidate risk factors, including age of menarche, age
of marriage, parity, age at first birth, contraception,
occupation, income, and education, potentially
affecting early menopause. The significance test for
each parameter was carried out using the Wald test,
with a 69.90% classification accuracy value. The p-values
of <0.1 were considered to be statistically significant.

3. Results

The total number of subjects was 299 people, with
an age range of 40.07-78.58 years (average = 51.02
years). A total of 38 women used contraception so
that they did not experience natural menopause. The
results showed that the average age at menopause
was 43.1 years (Figure 1), with an age range of 39.61-
55.28 years. The percentage of premature menopause
was 0.80% (2 individuals); early menopause was
41.69% (106 individuals), while normal menopause
was 57.27% (147 individuals). The prevalence of early
menopause in Oransbari women was relatively high.
The average percentage of early menopause is about
10%.

On average, women in Oransbari have 2-3 children
and get married at a younger age (17.8 years). The
average age at menarche of Oransbari women was
categorized as younger (12.4 years) with a range of
8.96-17.00 years, while the average age of first birth
was 21.92 years with a range of 13-35 years. Figure
2 shows the natural history of four reproductive
characters, including age at menarche (12.4 years),
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Figure 1. Age at Menopause of Javanese Women
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Figure 2. The natural history of four reproductive characters
of Javanese Women in Oransbari

age at marriage (17.8 years), age at first birth (21.5
years), and age at menopause (43.1 years).

Most Javanese women in Oransbari had an
education level up to senior high school, and the
others had no formal education. They work as
housewives (69%), farmers (27%), entrepreneurs (4%),
and in the government (11%), but previously they
were occupied as subsistence farmers. In addition,
the majority of the monthly family income was IDR
1,000,000 (Table 2). As subsistence farmers in a new
area, they were gone to the fields on foot because
there was no transportation, and their monthly
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income was only sufficient for daily consumption.
Women in Oransbari work as housewives and
participate with their husbands to manage the fields.
These activities describe the overload of work and
limited food intake of Oransbari people in the new
area.

In order to estimate the risk factor of early
menopause, we used a binary logistic regression
model with eight environmental factors. Each factor
was categorized and tested for the significance of the
variables simultaneously (Table 3), then a partial test
using the Wald test. The parameters partially tested
resulted in four risk factors that significantly affected
the early age at menopause, including not having a

formal education, less parity, using contraception,
and age at first birth (Table 4). The best model is
obtained by entering only significant variables into
the analysis step.

Table 5 shows the association of each factor to early
menopause based on the interpretation of the odds
ratio (OR). Not having formal education (OR: 2.348;
95% CI 1.421-3.917) had the most significant risk of
early menopause, followed by parity (OR: 0.623; 95%
Cl: 0.377-1.023) and contraception (OR: 0.118; 95%
CI: 0.038-0.296). The lowest risk factor was the age
at first birth (OR: 0.389; 955 CI: 0.207-0.716). The
results showed that socioeconomic and reproductive
status are associated with early menopause.

Table 3. Output binary logistic regression model with significant environmental factors (simultaneous test)

Variables Estimate SE z value p value Signif. codes:
(Intercept) 1.826 1.308 1.396 0.163

Not formal education 0.831 0.274 3.036 0.002 *
Ocupation: household -1.173 0.813 -1.442 0.149

Ocupation: farmer -1.033 0.970 -1.065 0.287

Parity -0.508 0.262 -1.936 0.053 .*
Income (based UMR) -0.297 1130 -0.263 0.793

Expenditure 0.090 1.161 0.078 0.938

Late age at menarche -2.025 1.429 -1.417 0.156

Nomal age at menarche 0.116 0.841 0.138 0.890

Contraception -2.194 0.526 -4.170 0.000 o

Age at married -0.279 0.295 -0.948 0.343

Age at first birth -1.193 0.353 -3.379 0.001 o
Income (based poverty indicator) -0.387 0.497 -0.778 0.436

Signif. codes: 0 “****”0.001 *** 0.01 " 0.05‘’0.1 ‘"1

Table 4. Output binary logistic regression model with significant variables (partial test)

Variables Estimate SE Wald p value Signif. codes:
(Intercept) 0.386 0.227 1.702 0.089

No having formal education 0.853 0.258 3.305 0.001 o
Parity -0.474 0.254 -1.862 0.063 .*
Contraception -2.134 0.509 -4.195 0.000 o

Age at first birth -0.945 0.316 -2.994 0.003 *

Table 5. Odd ratio and Confidence Interval (95%) of significant variables

Variables Coef Odds.ratio 95% CI
(Intercept) 0.385 1470 0.947-2.306
No education 0.853 2.348 1.421-3.917
Parity -0.474 0.623 0.377-1.023
Contraception -2.134 0.118 0.039-0.296
Age at first birth -0.945 0.389 0.207-0.716
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4. Discussion

Several reproductive characters of Javanese
women in Oransbari showed acceleration when
facing environmental pressure as an adaptive
response. Socioeconomic and reproductive traits
had a significant association with early reproductive
aging.

The average percentage of early menopause,
about 10% (Pelosi et al. 2015), varied. In some
countries, such as Australia, Scandinavia, America,
and Japan 4-7% based on studies by Mishra et al.
(2017) and Zhu et al. (2019); in Japan, 1.67% (Yasui
et al. 2012), and America 3.56% (Sezdga et al. 2017)
showed less than 10% of early menopause.

The age of menopause for Javanese women in
Oransbari (43.1 years old) was almost the same
as the Agta population, a forager population in
Luzon, the Philippines (43.93 years old). The Agta
population lives in ecological conditions where
women also participated in foraging for food
(hunting, gathering, fishing, and slash and burn
cultivation) which involved high levels of physical
activity (Goodman et al. 1985).

Our results showed four factors that influenced
early menopause: no formal education, less parity,
contraception, and age at first birth. Not having a
formal education was related to low socioeconomic
status, while the other factors were related to
reproductive status. These findings showed that
socioeconomic and reproductive factors were
significant elements in the occurrence of early
menopause in Javanese women in Oransbari. The
effect of low socioeconomic and reproductive status
on early menopause was also reported by Pelosi et
al. (2015); Schoenaker et al. (2014); Ortega-Ceballos
et al. (2006); Zhu et al. (2019); while several studies
revealed that parity had a significant effect (Harlow
and Signorello 2000; Pelosi et al. 2015; Sinha et al.
2020).

Besides the two factors that affected the early
menopause of Javanese women in Oransbari,
we also assumed that physical activity might be
another significant factor in early menopause.
Limited transportation caused most people to go
everywhere on foot, including going to the fields.
The excessive workload was also experienced by
women in Oransbari who worked as housewives
while helping their husbands to manage the fields.
Therefore, we predicted that the high physical

activity of Oransbari women could affect their
reproductive physiology. High physical activity
could interfere with hormone function disruption,
which had implications for early menopause (Gold
et al. 2001; Meczekalski et al. 2014).

The high percentage of early menopause
in Oransbari’s women might be related to
environmental pressures that interfere with
hormone function, as Meczekalski et al. (2014).
Low body weight, chronic stress, and high
physical activity could affect the work function of
the hypothalamus and the pituitary glands that
produced the reproductive hormones (Sezdga et al.
2017).

As pioneer transmigration communities in
Oransbari since 1972, they opened forest areas
as residential areas, with limited factors such as
food, health, and transportation. These described
the challenges which could cause chronic stress.
There was an association between stress and
early menopause related to hormone disruption.
Mental stress could disrupt the regulation of
the hypothalamus, pituitary, and gonadotropin
hormones, so it might cause anovulation,
hypoestrogenism, and increased the risk of
infertility. Activation of the hypothalamus and
pituitary gland led to increase in secretion
of  corticotropin-releasing hormone (CRH).
The CRH further increased the secretion of
adrenocorticotropic hormone from the pituitary
gland and cortisol from the adrenal gland, and this
phenomenon reduced GnRH. Increased levels of
cortisol stress hormones also increased the risk of
early menopause (Meczekalski et al. 2014; Rivier et
al. 1986; Sezdga et al. 2017).

The tremendous challenges that Oransbari
women faced in a new isolated environment require
an energy investment allocated to grow, reproduce,
and survive, while the energy budget was limited.
The life history trade-off theory explained that when
facing challenges in an unfavorable environment,
more energy was allocated to the most profitable
traits to maximize fitness (Walker et al. 2006). The
most prominent life history trade-off involves the
cost of reproduction (Bolund 2020; Stearns 1989).
In the case of Javanese women in Oransbari, their
reproductive strategies, which were younger age
at menarche and marriage, might be the most
beneficial characteristics to maximize fitness in
early life in Oransbari. Both of these younger ages
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led to reproductive aging that was accelerated age
at menopause in late life. This finding supported
the early and Ilate-life trade-off theory, which
explained that physiological processes that
increase biosynthesis was required for growth and
reproduction in early life fitness, which could have
adverse effects on late-life fitness or accelerate
senescence (Lemaitre et al. 2015; Hayward et al.
2015; Maklakov and Chapman 2019; Bolund 2020).

Kawulur et al. (2012, 2013) also found life history
strategies related to a faster growth rate of body
weight at the child to juvenile phase and an earlier
age at menarche of Arfak girls in Manokwari, West
Papua. Walker et al. (2006) stated that juvenile
mortality was related to faster child-juvenile
growth rates, earlier sexual maturation, and age
at first reproduction. It means that mortality was
the ecological challenge to drive a fast life history
strategy (Migliano et al. 2007), which Arfak girls
and Oransbari women might experience.

Based on our findings, the average age at
menarche (12.2 years) was approximately three
decades ago, relatively earlier than those girls
from rural Maybrat (13.1 years), rural Padaido
(13.2 years), or the same with urban Manokwari
(12.0 years) (Baransano et al. 2015, Rumayauw
2019; Siahaan et al. 2017). Thus, we could argue
that Javanese women in Oransbari had a younger
age at menarche than other populations in Papua.
The association between early menarche and
early menopause was still contradictory. However,
Chang et al. (2007) found a significant association
between both, while Sinha et al. (2020) stated that
age at menarche indirectly affects the natural age at
menopause.

We concluded that the early menopause of
Javanese women in Oransbari West Papua was an
adaptive response to environmental challenges
as a pioneer transmigration community. In facing
environmental challenges, energy was allocated
to the beneficial characteristics of younger age at
menarche, marriage, and menopause. Biocultural
conditions experienced at the beginning of life in
Oransbari shaped a younger age of reproductive
character as an adaptive response to maximize
fitness. These results were consistent with the
previous studies that early reproduction accelerates
senescence in late life.
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