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Abstract 

The time of first menarche is an important milestone in female sexual maturation. Some studies have shown that
menarche is occurring earlier in previous decades. The onset of menarche depends on many factors including
genetic, social, and environmental and ethnicity. In recent years, obesity defined the factor in menarche age. The
possible contribution of prenatal factors has not been adequately explored. Data on the timing of menarche among
Armenian girls is not available. The present study examines the menarche age among adolescent girls in Yerevan
city.

Dates regarding gestational age, birth weight and height, chronological age of onset of menarche, anthropometric
dates of menarche time were collected.

Mean age of onset of menarche was 11.3 ± 0.8 years old for the total group of 450 girls. Age of menarche was
negatively correlated with weight at menarche and positively correlated with height. There is a reversal relation
between age of menarche and Body Mass Index (BMI) at menarche. All of the analyses show a consistent and
significant relationship of infant size at birth to age at menarche. Girls who were relatively long and light at birth
attain menarche earlier.
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Introduction
The time of first menarche is an important milestone in female

sexual maturation. Menarche usually occurs about two years after the
first changes of breast development (thelarche). Some studies have
shown that menarche is occurring earlier in previous decades [1,2]. In
Europe, the median age at menarche decreased by 2 to 3 months per
decade from 16.5 years in 1840 to about 13.0 years in the 1960s, with a
variation of 0.5 years between countries [3,4]. Also the some
epidemiological studies (PROS study) from the USA show an earlier
sexual maturation in girls, confirming previous findings [5].

Exact causes of this trend have not been identified. The onset of
menarche depends on many factors including genetic, social, and
environmental and ethnicity [6]. In recent years, obesity defined the
factor in menarche age. The possible contribution of prenatal factors
has not been adequately explored. Dates of some studies have shown
that earlier age of menarche can pose a health risk, for example, early
menarche may be associated with obesity and cardiovascular disease,
as well as certain cancers [7-9].

Data on the timing of menarche among Armenian girls is not
available. The present study examines the menarche age among
adolescent girls in Yerevan city. The analysis takes into account a factor
that are likely to affect age at menarche, including premenarcheal body
composition, weight, height, BMI. Also we aimed to find any
relationship between birth weight and age of menarche.

Materials and Methods
Dates regarding gestational age, birth weight and height,

chronological age of onset of menarche, anthropometric dates of
menarche time were collected between the years 1997 and 2015 from
the medical records from “Muratcan” University Outpatient clinic.
Menstrual status data were collected from 450 girl’s medical records.

Height was measured in a standing position with bare feet, using a
portable measuring device (SEGA). Height measurements were
repeated twice, and the mean value was calculated. A portable scale
sensitive to 0.1 kg was used for weight measurements (SEGA), which
were conducted with children in minimal underclothes. All
measurements were performed by nurses. BMI was calculated as
weight (kg)/height (m2). All girls were observed by gynecologist during
their prophylactic investigation at the age of 15 years old.

Statistical Analyses
In this study, the descriptive statistics were collected and a probity

analysis was applied to estimate mean ± SD age at menarche. The
relationship with the menarche age and the anthropometric
measurements were evaluated with the independent t-test. The SPSS
16.0 program was used for statistical analysis. A p-value less than 0.05
were considered as statistically significant.

Results and Discussion
Four hundred fifty (n=450) girls were included in this study. Mean

age of onset of menarche was 11.3 ± 0.8 [9.6-14.9] years old for the
total group of 450 girls. Mean height and weight at onset of menarche
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were 156,4 ± 6.5 cm, 50.8 ± 11.3 kg and BMI was 20.9 ± 4.2 kg/m2
respectively.

In Table 1, the menarche related factors and the anthropometric

Anthropometric
measurements (n=450) Mean ± SD p r

Height 156.4 ± 6.5 cm 0 r=0.2

Weight 50.8 ± 11.3 kg 0 r=-0.3

BMI 20.9 ± 4.2 kg/m2 0 r=-0.3

Birth weight 3.01 ± 0.41 kg 0.12  

Birth height 49.2 ± 1.9 cm 0 r=0.2

We found than high percentage of girls including to this study had
menarche at age between 9.6-13.0 (n=352(78.2%)), and lower
percentage 98 (21.8%) had menarche at age between (14-15). We found
that the mean for age of menarche decrease steadily from (14.3; 13.7 to
11.3) years as the BMI increase from (15-19, 20-25, to >25)
respectively.

Mean birth weight (n=450) was 3.01 ± 0.41 kg, Birth length 49.2 ±
1.9 cm. We found that there was no significant relationship of birth
weight or small size for gestational age to age at menarche. p>0.05
except when birth length was taken into consideration (p<0.05).

Environmental changes, improved nutrition, and resultant physical
development owing to the rapid improvement of social and economic
factors may have caused the menarche age to decrease. There have
been many studies on the impact of height, weight, and body structure
on menarche age [10,11]. The relationship between the anthropometric
measures and menarche age is Important [12,13]. We found that
menarche age had positive relationship with height. That means the
height increases until menarche.

It was done that weight, BMI at menarche are negatively correlated
with menarche age. However, since puberty often causes weight gain, it
is difficult to determine whether obesity causes early puberty or vice
versa.

All of the analyses show a consistent and significant relationship of
infant size at birth to age at menarche. Girls who were relatively long
and light at birth attain menarche earlier.

The information about the tempo of puberty can only be obtained
by longitudinal studies. To our knowledge, this is the first study to

report the age of onset of menarche, relationship between age of
menarche onset and anthropometric parameters in Armenian girls.
Further longitudinal studies are needed for investigation the age of
puberty onset, final height correlation with age of menarche, to
investigate the factors may have caused the menarche age to decrease.
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