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Abstract
Objective: Menarche is a physiological phenomenon and
significant mile stone in the life of a women and the age
at menarche is an indicator of racial, geographical and nutritional patterns of different societies. The aim of present
study was to determine the age at menarche in Kermanshah city in the west of Iran focusing on the effect of population racial subgroups living this city.
Materials and methods: This cross-sectional study conducted on 700 girls aged 12-15 year old’s in the Kermanshah city, in the west of Iran. In this research, the age at
menarche, as the main variable, was determined for each
racial subgroup and compared between different variables.
Statistical analyses were performed by one-way ANOVA
and Tukey tests were performed to determine the statistical
significance.
Results: The average age of first menstruation was 11.85 ±
0.03-years in the Kermanshah city. This age was inversely
related to body mass index (BMI), weight, wrist circumference and racial subgroups. The menarche age in this city
is influenced by ethnicity, socioeconomic and climate, and
has reduced in the past decade. Also, it may be stated that
social well-being and nutritional standards have improved
in the city.
Conclusion: The average age at menarche in the Kermanshah city (a cold area) is higher than warmer regions in Iran;
it may be more influenced by the race than the climate.
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Introduction
Menarche is the most important events in the wom-

en’s lives. The cultural, social, and epidemiological patterns of this biological incident has led many epidemiological researches to study this phenomenon and the
factors affecting it [1]. Early or late onset of menarche
can caused some morbidity or diseases in women’s lives
over the coming years [2]. For example, the effects of
early menarche (before age 12) include short stature
[3,4]; obesity [5], type II diabetes; cardiovascular diseases; hypertension; breast, endometrial, and ovarian cancers; and increase of mental and behavioral disorders
(such as smoking, eating disorders alcohol use, depression, unsafe sex, and early pregnancy in adolescence)
[6,7] and a late menarche (after 16-years) may lead to
osteoporosis, depression, and social anxiety disorder in
the coming years of life [6].
Age at menarche is influenced by genetic and environmental factors. Many studies show similarity in the
age at menarche between sisters [8], twins [9], mother
and daughters [10] that emphasis the influence of genetics factors. Although, these factors are seem to be
a basically effect for predicting menarche age, other
factors like geographical living zone, the time exposing
to sun shine, public health, nutritional pattern and also
psychological ingredients also could affect the timing of
menarche [11].
Mean age at menarche differs in various parts of the
world. Age at menarche of girls in various countries or
even between different races varies, but the reasons of
these changes are not yet well known [12]. These days,
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from the study. The oral questionnaire contained questions about the following issues: date of birth, age of
first menstruation, weight, height and the race. The racial subgroups were considered for three previous generations that the girl belongs to. Also the wrist circumference, hip circumference were measured.

the age at menarche is been reduced by development
of nutrition and public health [11], citizenship [13] in the
countries. Furthermore, development of nutrition and
socio-economic condition caused 2-3 months reduction
of menarche age in each decade from 19th century up to
now. In the middle of 19th century, the age at menarche
was 17-years in United States and Scandinavia and
15-years in France [14] but it was changed to 12.7-years
in United States [11].

The body mass index was calculated using the equation BMI = Weight (kg)/Height2 (m2) [4]. The samples
were divided into 5 categories: Below 15; 15.1-20; 20.125, 25.1-30; and above 30.

Age at menarche among developing countries also
is been reduced comparing 19th century of developed
countries and is 12.8 in Turkey [15] and 14-years in
Egypt [16]. Although, in Iran some studies have been
estimated age at menarche, considering changing this
age after decades and also the importance of age at
menarche as an index for evaluating public health of
society, the present study was designed in Kermanshah
city in the west of Iran. The study aimed to characterize
the age at menarche in Kermanshah focusing the effect
of population racial subgroups living this city.

Statistical Analysis
Data were analyzed using one-way analysis of variance with SPSS version 16.0 software, and p < 0.05 was
considered significant.

Results
The mean of age at menarche was 11.85 ± 0.03, and
the highest age was for Kurds (11.95 ± 0.91) and the
lowest age for Lors (11.5 ± 0.82) racial subgroups (Table
1).

Material and Methods

Wrist circumference (P < 0.05) and BMI (P < 0.01)
was two anthropometric dimensions that showed relationship with age at menarche, but there were no relationship between Hip circumference, Waist circumference, weight, height and age at menarche. The study
showed correlation between the racial subgroups with
age at menarche (P < 0.05). In other words, the age at
menarche is different among racial subgroups living in
Kermanshah city (Table 2).

This cross-sectional study carried out on 700 girls
aged 12-15-years who were students of national high
schools in Kermanshah, west of Iran in 2011. The study
was approved by the ethical committee of Kermanshah
University of Medical Sciences with the project code of
89164.
Considering the objectives of the study, we used
age at menarche, the main variable, as the basis for
calculating the sample volume. Using a confidence
coefficient of 95% and accuracy of 0.5, the sample
volume was calculated. Cluster sampling was performed
in the city based on the number of girls of the desired
age range.

Discussion
The mean age at menarche in Kermanshah city was
11.85 ± 0.03, and it was same as Markazi province of
Iran. To date, in Iran the lowest ages at menarche is
reported in Sari city (11.4 ± 1.1) at north [17] and the
highest in Birjand at east north of country (13.8 ± 1.6)
[18]. The mean age at menarche in Kermanshah city was
lower than undeveloped countries (mostly in Africa) and
was as high as developed countries [19].

A questionnaire was designed and verified for validity and reliability by researchers. A briefing class was
held for people in charge of distributing the questionnaires to ensure homogeneity. The oral questionnaires
were submitted to the people in study. Those girls with
hormonal disorders, anemia and chronic infections such
as tuberculosis and major thalassemia were excluded

However, development of socioeconomic conditions
could not be considered as the only influential factor on

Table 1: Distributions of racial subgroup in a sampled population of Kermanshah city (West of Iran).
Racial subgroups

Number

Percent

Mean age at menarche

S.E.M

Kurd

327

46.7

11.95

0.91

Turk

40

5.7

11.94

1.00

Lor

36

5.1

11.50

0.82

Fars

266

38

11.70

0.92

Others

31

4.4

11.77

0.92

Table 2: Correlation of anthropometric dimensions and racial factor with age at menarche in a sampled population of Kermanshah
city.
Age at menarche

Racial subgroups

H. C

Wa. C

Wr. C

W

H

BMI

-0.097*

-0.064

-0.074

-0.096*

-0.051

0.052

-0.099**
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the age at menarche. In which, two developed countries
of Germany (14-years), Czech Republic (14.6-years) was
higher than undeveloped country such as Congo-Brazzaville (12-years) [1]. Furthermore, the age at menarche
differs through racial subgroups of three racial groups
and in the case of United States, because of intermingle
of the races, the pattern of age at menarche is differs
from other part of the world [19].
Important characteristics of women reproductive
age is menarche. Increase or decrease of reproductive
period will influence fertility, socioeconomic and population indices. It’s important as an indicator of public health, disease and puberty health. According to
Frisch’s theory which states that menstruation occurs
when body attains the critical mass of 48 kg or when
body fat increases from 16% to 23%, the findings of our
study corroborate this theory by showing correlation
body mass index to age at menarche be [20]. This idea
may express the differences in the age at menarche besides on the studies which emphasized the influence of
climate and socioeconomics only.
Other Studies showed that in iran (Ahvaz city) the
mean age at menarche was 11.86 ± 1.07-years, which
correlate with height, weight, and had an inverse
association with body mass index [21]. Even living
in the city and the rural areas affects the age of the
menarche. A study among female adolescents aged
12-19-years in a rural area of Bangladesh showed that
the age at menarche related to seasons, and association
with marital and nutritional status. In rural population,
the age at menarche was lower than urban region
estimation (13.0-years) in Bangladesh [22].
Moreover, a study on pattern of menarche in cold
Azari regions of northwestern of Iran is consistent with
southern, eastern and some central regions of Iran
which have warm climate. In other words, although
the climate to be influential on the age at menarche,
and mountainous cold climates have higher ages of
menarche, the ethnicity has more effective that can
be seen in Azari racial subgroup of Iranian population
[23]. In this regards, we can say that although climate
of Kermanshah is constant for the all its population,
the influence of ethnic induces differences in the
age at menarche that was shown in present study.
In this study the age at menarche in girls of different
regions of Iran varies in view of the geographical and
indigenous characteristics of each region. The mean
age of menarche in the two studied periods (1990) was
13.86 ± 1.51 and 13/65 ± 1.47 respectively, at the time
of study, the mean age of menarche was significantly
lower in urban areas than in rural areas, but after nine
years (1999), the decline of the age of the menarche
was seen in urban and rural areas [23].
Finally, considering society development as a factor
affecting age at menarche, we could say that public
health of Kermanshah city is may developed according
Ghanbari et al. Reprod Med Int 2019, 2:011

a study done by Keshavarzi and colleagues 10-years ago
that shown the age at menarche was 13.4-years for this
city [24].
In conclusion, the menarche age in Kermanshah city
is shifting down, consistent with developed countries
during last decades, and the pattern of age at menarche
is influenced by BMI and ethnicity and the climate and
socioeconomics could be considered as the secondary
factors.
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