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Abstract: Predicting the onset of menstruation (menarche age) and measuring height, weight and Body Mass
Index (BMI) are among the major health information. Due to the importance of this issue, the present study was
conducted to determine the anthropometric indexes and their relationship with menarche age in female students
of Sabzevar, Iran in 2010. This cross sectional descriptive study was conducted on girls of 11-18 years of age;
130 students were selected by multi-stage probability sampling. The relevant data were collected by a
questionnaire as well as measuring the height, weight and BMI. The obtained data were analyzed in SPSS11.5
using t-test, chi-square and ANOVA, where p<0.05 was considered to be significant. Mean menarche age was
12.5±1.4 years. Mean BMI in menstruated and non-menstruated girls were 21.3±4.2 and 18.43±3.6 kg/m2

respectively. Mean weight and height of the menstruated girls were 51.43±10.7 kg and 156.06±3.6 cm
respectively, which are higher than respective figures of the non-menstruated participants (40.54±9.6 kg and
148.21±8.36 cm respectively). The correlation coefficient showed a significant relation between BMI and
menarche age (p=0.02). The results indicated that the menarche age and BMI are significantly related and the
higher the BMI the Lower the menarche age.
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INTRODUCTION in puberty, it seems that other factors are also involved in

Puberty is a natural developmental issue, common to nutrition, health and well-being as well as socioeconomic
both man and woman. The onset of sexual puberty in girls factors [4].
is associated with secondary sexual changes, i.e. There have been studies on the role of height, weight
development of the nipple and later the growth of pubic and body structure on the menarche age; however, there
and armpit hair; also the beginning of menarche is an is disagreement on the role of these factors [5-7]. Some
indication of the maturity of internal genital organs, or the researchers consider some body fat necessary in female
end of puberty [1]. Puberty is common to the adolescence adolescents and a minimum weight requirement for
and the development of secondary sexual characteristics starting the menstruation [2]. On the other hand, studies
lead to the total differentiation of male and female; also, show that the childhood malnutrition can delay the onset
the final height and posture of the male and female of menstruation but does not prevent its occurrence.
adolescents are determined in this period [2]. Better nutrition and improved socioeconomic status are

The menarche age is often investigated for various among factors leading to the lowered age of menstruation,
reasons. It is one of the major indexes of the female as witnessed in the present century [8]. Also, it is
fertility and will include the period up to the menopause indicated that the menarche and puberty age are lowered
[3]. Although heredity is still the main determining factor in Iran [3].

the onset of puberty, such as geographical location,
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Since the overweight and increased BMI have been measurement was recorded with an accuracy of 0.5 cm.
among the major changes in girls [9], it is most likely that Also,  BMI was calculated by dividing the weight (kg)
these factors affect the menarche age. However, there is into squared height (m ).
no absolute agreement in this regard and some
researchers believe that there is no significant relationship Data  Analysis:  The  obtained data were analyzed in
between the menarche age and BMI [10]. The earlier SPSS 11.5 using t-test, chi-square and ANOVA, where
studies show that the menarche age is associated with the p<0.05 was considered to be significant.
incidence of diseases such as the risk of breast cancer,
obesity  and the cancer of endometer [11-13]; therefore, RESULTS
we decided to design and implement a study to
investigate the relationship between menarche age and In the present study, a number of 130 female students
anthropometric indexes in the secondary and high school participated in the study which their age, weight, height
girls in Sabzevar, Iran 2010, so that based on the findings, and BMI have been shown in Table 1. 19.2% were non-
we can develop health and reproductive plans and menstruated and 80.8% had experienced their menarche.
provide the target population with appropriate nutritional Mean menarche age was 12.5±1.4 years. It was inferred
and behavioral patterns. from the data that the most common menarche age was 11

MATERIALS AND METHODS Anthropometric indexes and their relationship with

Design and Sampling: This cross sectional descriptive of the menstruated girls were all significantly higher than
study was conducted on secondary and high school girls those of the non-menstruated ones (Table 3). 
of 11-18 years of age in 2010. A number of 130 students  The correlation coefficient showed no significant
were selected from different schools in the municipal relationship between menarche age and weight or height
districts of Sabzevar, Iran by multi-stage probability (p=0.16 and p=0.23 respectively); however, a significant
sampling. The exclusion criteria were having diseases relationship was observed between menarche age and
such as hormone-related disorders, hypo/ BMI (p=0.02). Investigating the BMI of the participants
hyperthyroidism, disorders related to adrenal gland, indicated that most menstruated girls were within the
diabetes, skeletal, neurologic and muscular disorders and range of 18.5-24.9 kg/m ; and within other ranges of BMI
chronic diseases such as asthma. All participants were too the percentage of menstruated girls is higher than
asked to fill out the informed written consent to those non-menstruated (Table 4).
participate in the study and procedures were approved by
the research ethics committee of Sabzevar University of
Medical Sciences, Iran.

Data Collection Instruments: The relevant data were
collected by a questionnaire on demographic information
as well as measuring the height, weight and calculation of
BMI. The menarche age was ascertained and recorded by
self-or parental report.

For measuring the weight with an accuracy of 0.1 kg,
minimum clothes and no shoes were required. A portable
scale (made in Germany by SOEHNLE) was calibrated
daily with a standard scale and used for measuring
weight. The participants’ height was measured by a
plastic measuring tape attached to a smooth wall; the
participants were required to put their legs straight
together, keep their arms to their sides and keep all knees,
shoulders and back head all in the same direction; the
ruler was kept touching their head on the top and the

2

to 13 years old (as reported by the participants) (Table 2).

menarche showed that the mean height, weight and BMI

2

Table 1: Mean and SD of Age, Weight, Height and BMI in the
Participants (Sabzevar, Iran 2010)

Variable Min Max Mean ± SD
Age (year) 11.65 18.96 15.32±2.5
Weight (kg) 29 105 49.14±11.3
Height (cm) 105 195 154.33±11.3
BMI (kg/m ) 10.52 41.02 20.68±4.22

Table 2: Frequency  Distribution of Menarche Age in Participants
(Sabzevar, Iran 2010)

Menarche Age (Year) Number Percentage
6 1 0.77%
9 1 0.77%
10 10 7.7%
11 33 25.4%
12 21 16.1%
13 24 18.46%
14 9 6.9%
>15 6 4.7%
Non-menstruated 25 19.2%
Total 130 100%
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Table 3: Mean weight, height and BMI in menstruated and non-

menstruated girls (Sabzevar, Iran 2010)

Menstruated Girls Non-Menstruated Girls

Index   Mean ± SD        Mean ± SD P-value

Weight (kg) 51.43±10.73 40.54±9.6 0.001

Height (cm) 156.06± 11.35 148.21±8.36 0.002

BMI (kg/m ) 21.27± 4.15 18.43 ±3.63 0.0022

Table 4: Percentage of menstruated and non-menstruated girls across BMI

ranges (Sabzevar, Iran 2010)

Menstruated Girls Non-Menstruated Girls

--------------------------- ---------------------------

BMI Number Percent Number Percent

<18.5 24 18.5% 13 10%

18.5-24.9 67 51.5% 10 7.7%

>25 14 10.8% 2 1.5%

Total 105 80.8% 25 19.2%

DISCUSSION

In this cross sectional study conducted in Sabzevar,
in the northeastern province of Iran, most menstruated
girls were in the age range of 11-13 years old (59.7%).
Mean menarche age was 12.5+1.4 years, which is lower in
comparison  with  countries  like Bangladesh (15.8),
Congo (13.83), Ghana (13.98), Tanzania (15.21) and
Senegal (16.1),; it is also similar to countries like America
(12.8), Greece (12) and Italy (12.2) [14].

Although the main timing of puberty changes is the
genetic factors, other factors such as geographical
location, general health status, nutrition and
socioeconomic status affect the onset of menstruation
and its progression. Since the data collection procedures
of  different  studies vary and these affect their results,
the interpretation and comparison of their results
therefore require some caution. The results of the present
study compared with other Iranian studies indicate that
the menarche age in Sabzevar girls is similar to those in
the northern and central parts of Iran [5, 6]. However, they
show a decreasing trend in the menarche age throughout
the last 20 years, as in countries like America, European
and Asian countries [3, 6, 15-17].

There are many studies showing the decreasing trend
of the menarche age in the last 100 years; one such study
is Anderson and colleagues’ (2003) study in the US,
investigating the changes of the menarche age, which
showed that the mean menarche age in American girls had
decreased from 12.75 to 12.54 in a 20-year time span [18].
Also, the results of Kaplowitz’ (2006) and Kaplowitz and

colleagues’’ (2001) study showed that the mean menarche
age  had decreased within the past 40 years, attributing
the reduction to girls’ increasing obesity [19, 29]. Other
researchers also attribute this to other factors including
social, economic, health and nutritional improvement [8].

One of the major concerns of high disagreement is
the effect of body weight and structure on such
reproductive characteristics as menarche age [21]. In the
present study, the weight of the menstruated girls in
Sabzevar, Iran was 51.43±10.73 kg, which is higher than
the respective figures in other Iranian areas [22]. It seems
that the variations of lifestyle, appropriate health services,
familial  economic improvements, low physical activity
and overconsumption of fast food and regionally
particular nutrition are among the factors leading to the
overweight of the participants in the present study.

Although the mechanisms involved in the negative
correlation between obesity and menarche age are not
well recognized, it is suggested that many endocrine
factors are alleged to affect the speed of sexual puberty
and fat accumulation in the body [12]. Firsch (1974)
believes that in order to start menstruation, girls need to
achieve a minimum weight of 47.8 kg; and more
importantly,  their  body  fat should amount to 23.7%
(from 16%) [23]. Therefore, the puberty starts earlier in
medium-obese girls (with 20 to 30% overweight than
normal)  than  in  girls with normal weight; in contrast,
girls with malnutrition will experience a delay in
menstruation [14].

Several  studies indicate that the childhood obesity
is  a  predictor  of  early  puberty [24]. In the present
study, the menstruated girls had higher weight than the
non-menstruated ones. This is in line with some earlier
studies too [7, 26, 27]. The increase in the body fat mass
can be a significant message to cause the secretion of
Leptin, stimulating  the hypothalamus and consequently
the over-secretion of GnRH. Moreover, GnRH stimulates
the hypophysis-ovarian  axis and initiates the speeding
up the puberty [25].

Mean height of the participants in the present study
was 156.06±11.35 cm, which is close to figures obtained in
studies of other Iranian regions. The height of the
menstruated  girls  was  significantly   taller   than  the
non-menstruated ones. This finding is in line with earlier
studies [22, 26, 27] Studies by Kaplowitz [19] and
Kaplowitz  and colleagues [20] show that taller girls
(148.60 cm) experience menstruation earlier than shorter
ones (135 cm) in California. Also, Tanner and colleagues
found that during 1957 to 1977 in Japan, the average
height increase in men and women were 4.5 and 2.7 cm



World Appl. Sci. J., 14 (11): 1748-1753, 2011

1751

respectively [28]; also, the height of 8 to 10-year-old among the factors related with adulthood BMI [37].
children  in  Holland had grown by 22 cm from 1980 to Based on the views of Freedman and colleagues (2003),
1995 [29]. Another study has indicated that tall but adulthood childhood BMI and adulthood obesity are
overweight girls  had  experienced  menstruation  much related because the former can lead the body toward
earlier  (around  age 12.5 years) than short but slender sexual puberty and allows the first menstruation [40].
girls [30].

A study on Korean girls born from 1920 to 1986 CONCLUSION
indicated that the menarche age had lowered from 16.8 to
12.7 within a 67-year period; simultaneously, their height The results of the present study and earlier studies
had  increased  from 149.23 to 161.75 cm. In other words, indicate that the menarche age is experiencing a
a negative correlation between the menarche age and the decreasing trend in Iran too and that parallel to that trend
girls’ height is observed. The researchers attributed this the  height,  weight  and BMI is on the rise for children
trend to the changes in the physical growth of girls in the and adolescents. Although BMI can be considered as a
study [31]. The interesting point is that girls with earlier key factor for menarche age, differences of the menarche
puberty have shorter height in adulthood in comparison age throughout the world can be attributed to various
with those with delayed puberty, although the former environmental factors too. Improvement in the National
experience a speeded development and enjoy a taller nutritional and health indexes have led to the
height at puberty [32]. Girls with earlier puberty close their enhancement of growth standards and a remarkable
epiphysis plates earlier due to estrogen secreted from reduction in the cases of malnutrition; it has also led the
ovarian and will have a meager chance to increase height growth curves to approximate those of the developed
after puberty; consequently, their adulthood height will countries. However, it must be recognized that such
be shorter than those with earlier puberty age [33]. developments will be followed by overweight, obesity and

Earlier studies show that lower menarche age is accordingly the reduction of the menarche age, which all
related with an increase in the adulthood BMI [34]. In the require a constant supervision. Therefore, implementing
present study, it was observed that girls’ BMI in educational plans to enhance the knowledge of the
Sabzevar, Iran was 20.69±4.2 kg/m , which is higher than adolescent girls on their habits of nutrition and providing2

the respective figures in other Iranian regions [22]. On the them with the appropriate eating patterns is
other hand, it was observed that the menstruated girls’ recommended. Regarding the lowered menarche age and
BMI was significantly higher than that the non- its relationship with BMI, the health and treatment sectors
menstruated girls’ BMI; this is also congruent with other in Iran and similar countries should emphasize on
studies [22, 26, 27, 31, 35]. In the present study, 62.2% of educational plans and encourage the adolescents to
the menstruated girls had a BMI of above 18.5 kg/m , change  their lifestyle, so that complications resulting2

which indicated that their physical condition is from lowered menarche age (such as preterm labor,
appropriate for the first menstruation or menarche. In a sexually transmitted disease, cultural hassles, etc) are
study  by Einy and colleagues in Iran, the menarche age prevented to a large extent.
of girls with higher BMI was lower than those with normal
or lower BMI [36]. By the same token, Pierce and Leon ACKNOWLEDGEMENTS
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