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ABSTRACT

Background: During the past century, the mean age at menarche among the North West Iranian
girls has decreased. The aim of this study was to compare the age of menarche between two
generations and to determine the effect of BMI on the menarche age.

Materials and Methods: This cross —sectional study was carried out on 2029 girls of 9-17 years of
age during September 2012 to May 2014 in North-West of Iran. Participants were selected by
multistage random cluster sampling from school students in urban and rural areas. After measuring
their height and weight, relevant data were collected through a questionnaire. Data were analyzed
by chi-square, independent-t test and Pearson bivariate correlation Coefficients, using SPSS 16.
Results: Out of 2029 girls’ age 9-17 years, the 1600 who were menstruating included in the study.
The mean age of menarche in daughters and their mothers were 12.58+1.3 and 13.22+1.22 years,
respectively. There was a significant positive correlation between mothers’ and daughters’
menarche age (r = 0.33, P= 0.001). However, a negative significant relation was observed between
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menarche age and BMI (r= 0.24 P< 0.001).
Conclusion:

We found that the mean age of menarche was different in comparison with the

previous generations. The age at menarche of obese girls is significantly earlier normal weight.

Keywords: Menarche; comparison; girls; North-West of Iran.

1. INTRODUCTION

Menarche is the culmination of physiological
and anatomic processes of puberty [1].
Menarche is a first menstrual period in girls.
Menarche is a sign of growing up and becoming
a woman. Girls experience menarche at different
ages. The time of menarche is influenced by the
female biology, as well as genetic, nutritional
factors, especially environmental and racial
factors [2,3]. It can happen as early as about age
9 or up to age 15. Some studies have suggested
that the median age of menarche in world is
l4years, and there is a later age of onset in
Asian populations compared to the West [4]. The
average age of menarche is about 12.5 years in
the United States, 12.72 years in Canada and
12.9 years in the UK [5-7]. A study on Turkish
girls, found the median age at menarche to be
12.74 years [8].

Correct prediction of menarche age in girls
facilitates the opportunity to prepare them for
every change that they will experience during this
period. Several studies have shown that in Iran,
during the last years, the age of menarche has
been decreased [9-13]. This issue is a cause of
concern for mothers and sometimes for doctors.
Evaluation of puberty stage in a population
requires exact reference values for comparison.
There is limited data on age at menarche in our
population and interpretation has been limited
because of the racial and area composition. The
aim of this study is to compare the age of
menarche between two generations and to
determine the effect of BMI on the menarche
age.

2. MATERIALS AND METHODS

This descriptive cross-sectional study was
conducted on 2029 girls’ age of 9 — 17 years
during September 2012 to May 2014 in North-
West of Iran. In order to avoid socioeconomic
bias, cluster sampling was conducted in multiple
areas of education. The form used to collect data
included questions on date of birth, date of first
menstruation in daughters and their mothers,

educational levels and occupation of parents.
Body weight to the nearest 0.1 kg was measured
with a digital balance and height to the nearest 1
mm was measured with a Stadiometer (Holtain,
Wales and UK). The time of the measurement of
the height and weight is consistent with the
timing of menarche. BMI was calculated as
weight divided by squared height (kg/mz),
participants were categorized as follows:
Underweight, BMI < 5th percentile; normal
weight, BMI between 5th to 85th percentile;
overweight, BMI between 85th 95th percentile;
and obese, BMI > 95th percentile. Inclusion
criteria were menstruating girls. Exclusion criteria
were: past history of cardiovascular, respiratory,
renal or thyroid disease, diabetes mellitus and
drug history (glucocorticoid, contraceptive.....).
Regarding the ethical issue, Informed consent
was obtained by parents and, where appropriate,
by children. The method used was completely
harmless; the personal information of all cases
was kept confidential. The study protocol was
approved by the independent Ethics committee
and was conducted in accordance with the
declaration of the Helsinki guidelines. Data
analysis was performed using chi-square,
independent t-test and Pearson correlation
Coefficients. A P value < 0.05 was considered
statistically significant.

3. RESULTS

Out of 2029 girls’ age 9-17 years, the 1600 who
were menstruating were included in the study.
The mean age of daughters was 12.08+2.91
years. The mean age of menarche in daughters
and their mothers were 12.58+1.3 years (ranging
between 10.1 and 15.8 years) and 13.22+1.22
years (ranging between 10.6 and 16 years)
respectively. Correlation coefficient analysis
showed a significant positive correlation between
mothers’ menarche age and daughters (r = 0.33,
P= 0.001) (Table 1), and a negative significant
relation between menarche age and BMI
(r=0.24, P< 0.001). The mean age of menarche
was significantly higher in normal weight girls
(BMI<85™) than overweight or obese (BMI>95™)
girls (P< 0.001) (Table 2).




Table 1. Mean age at menarche of mother and daughte
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r in North-Western of Iran

Minimum* Maximum*  Mean* SD* P-value
Menarche age of mothers 10.6 16 13.22 1.22 0.001
Menarche age of daughters ~ 10.1 15.8 12.58 1.3 0.001
*All of ages were considered based on year
Table 2. Mean age at menarche in relation to body m  ass index
Percentile of BMI Number Mean age at menarche P-value
Years(mean +SD)

<5% 261 13.174+1.09 0.001
5-85% 743 12.39+1.21 0.001
85-95% 325 11.85+1.20 <0.001
>95% 271 11.73+1.41 <0.001
Total 1600 12.58+1.30 -

4. DISCUSSION

In this descriptive cross-sectional study, mean
age of menarche in the north-west of Iran was
12.08+2.91 years. We found a decrease in the
average age of menarche in daughters in
comparison with their mothers. In national health
survey with a sample size of two projects 88 220
and 10 228 people across the country, age of
menarche in Iranian girls in years of 1369 and
1378 was 13.65+1 and 13.86+1.51 years
respectively 12). Also in this study, the average
age of menarche in cold provinces was higher
than tropical regions, while the age at menarche
in present study was lower than in Golestan
province (13.19 yr), Khorasan province (12.5 yr)
and south of Iran (12.91 yr) [9-11,13].

The age at onset of menarche has declined in
many  countries.  Several studies have
documented a trend towards earlier pubertal
development in developed countries, and this
decline has been observed in developing
countries during recent years (5-11). Age of
menarche in this study was lower than most
advanced countries like America (12.5 year),
Canada (12.7 years) and United Kingdom (12.9
years) [5-7].

In several studies from the neighboring country
of turkey, it has been reported that the age at
menarche has decreased. Our findings are
consistent with these studies.

Ersoy B et al. [14] reported that the mean age of
menarche was 12.82 years in the Turkish girls.
Semiz S et al. [15] also reported that the average
menarche age was 12.4 years.

The exact causes of this trend have not been
identified. The trend in age at menarche is

probably related to the changes in nutritional,
hygienic and health status of population [12-15].

Several characteristics, such as obesity, height,
and skeletal maturation, are known to influence
sexual development [4,15-18]. We observed a
negative relationship between age at menarche
and body mass index, so that the mean of
menarche age was significantly higher in normal
weight girls (BMI<85th) than overweight or obese
(BMI>85th) girls. These findings are similar to the
results in the Korean girls [19].

Likewise numerous studies have reported that
girls with higher body weight, higher body mass
index, more body fat, and greater height reach
their menarche earlier [19-23].

In our study we found a trend to earlier age of
menarche in girls when compared with their
mothers who had menarche at a later age (12.08
vs. 13.22), this indicates that within a generation,
age at menarche 0. 64 years has decreased. The
results of this study is similar to the results of
Ainy et al. that mean age of menarche in girls
and their mothers was 12.8 and 13.6 years
respectively [20]. Wronka and Pawlinska-Chmara
showed that girls from families with high socio-
economic status will experience menarche at an
earlier age than girls from families with lower
socio-economic status. They found relation
between age at menarche and socio-economic
characteristics (urbanization, population size,
education of parents and number of children in
the family [21]. In general, studies from both
developed and developing countries have found
that living in urban areas, having a father of
higher occupational class and having parents
with higher educational levels are associated
with earlier menarche [22-24]. Only a few studies



similar to our study found that the age at
menarche was not influenced by the
socioeconomic status [25].

5. CONCLUSION

The finding of our study showed that there is a
trend toward earlier menarche in Iranian girls
living in north-west, mean age of menarche was
different in comparison with the previous
generation. Also different socioeconomic status
does not influence the age at menarche, but
there is significant negative correlation between
menarche age and body mass index.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Kaplowitz P. Pubertal development in girls:
secular trends. Curr. Opin. Obstet.
Gynecol. 2006;18(5):487-491.

2. Adams Hillard PJ. Menstruation in

adolescents: what's normal, what's not.
Ann. NY Acad. Sci. 2008;1135:29-35.

3. Arnold H Slyper. Possible causative factors
for the advance in puberty onset. Clinical
Endocrinology. 2006;65(1):1-8.

4, Lynn Ahmed M, Ken K, David B. Childhood
obesity and the timing of puberty. Trends
in Endocrinology and Metabolism. 2009;
20(5):237-242.

5. Juul A, Teilmann G, Scheike T. Pubertal
development in Danish children:
Comparison of recent European and US
data. Int. J. Androl. 2006;29:247-255.

6. Harris M Anne, Jerilynn C Prior, Mieke
Koehoorn. Age at menarche in the
Canadian population: Secular trend and
relationship to adulthood BMI. Journal of
Adolescent Health. 2008;43:548-554.

7. Hamilton-Fairley Diana. Obstetrics and
Gynaecology (2nd ed). Blackwell. 2004;29.
ISBN1-4051-2066-5

8. Atay Z, Turan S, Guran T, Furman A,
Bereket A. Puberty and influencing factors
in schoolgirls living in Istanbul: End of the
Secular Trend? Pediatrics. 2011;128(1):
e40-5.

DOI: 10.1542/peds.2010-2267

9. Delavar MA, Hajian-Tilaki KO. Age at
menarche in girls born from1985 to 1989 in
Mazandaran, Islamic Republic of Iran. La

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Karzar et al.; BIMMR, 14(3): 1-5, 2016; Article no.BIJIMMR.24244

Revue de Santé de la
Méditerranéeorientale. 2008;14(1):90-94.
Anneh Mohammad Gharravi, Salimeh
Gharravi, Abdoljalal Marjani, Abdolvahab
Moradi Mohammad Jafar Golalipour.
Correlation of age at menarche and height
in Iranian student girls living in Gorgan -
Northeast of Iran. Journal of Pakistan
Medical Association. 2008;421.

Kabir A, Torkan F, Hakemi L. Evaluation of
age at menarche and relevant factors in
physically active Iranian girls. International
of Endocrinology Metabolism Journal.
2007;2(5):52-65.

Mohamad K, Zeraati C, Majdzadeh SR,
Karimloo M. Review process change in the
mean age at menarche in Iranian girls.
Journal - Reproduction and Infertility.
2006;6(5):523-530.

Ayatollahi SMT, Dowlatabadi E, Ayatollahi
SAR. Age at menarche in Iran. Annals of
Human Biology. 2002;29:355-362.

Ersoy B, Balkan C, Gunay T, Onag A,
Egemen A, et al. Effects of different
socioeconomic conditions on menarche in
Turkish female students. Early Human
Development. 2004;76:115-125.

Serap Semiz, Funda Kurt, Devrim Tanil
Kurt, Mehmet Zencir, Ozgir Seving.
Factors affecting onset of puberty in
Denizli province in Turkey. The Turkish
Journal of Pediatrics. 2009;51:49-55.
Anderson SE, Dallal GE, Must A. Relative
weight and race influence average age at
menarche: Results from two nationally
representative surveys of US girls studied
25 years apart. Pediatric. 2003;111:844-
850.

Mul D. Pubertal development in the
Netherlands 1965-97. Pediatric Researc.
2001;50:479-86.

Biro FM, Lucky AW, Simbartl LA. Pubertal
maturation in girls and the relationship to
anthropometric changes: Pathways
through puberty. Journal of Pediatrics.
2003;142:643-6.

Chang-Mo Oh, In-Hwan Oh, Kyung-Sik
Choi, Bong-Keun Choe, Tai-Young Yoon,
Joong-Myung Choi. Relationship between
body mass index and early menarche of
adolescent girls in Seoul. J Prev Med
Public Health. 2012;45:227-234.

Ainy E, Mehrabi Y, Azizi F. Comparison of
menarch age between two generations of
women. Journal of Qazvin Univ. of Med.
Sci. 2006;254:8-12.



21.

22.

23.

Wronkal, Pawlinska-Chmara R.
Menarcheal age and socio-economic
factors in Poland. Ann. Hum. Biol.
2005;32(5):630-638.

Veronesi FM, Gueresi P. Trend in
menarcheal age and socioeconomic

influence in Bologna (northern ltaly). Ann.
Hum. Biol. 1994;21(2):187-196.

Marrodan MD, Mesa MS, Arechiga J,
Perez-Magdaleno A. Trend in menarcheal
age in Spain: Rural and urban comparison

24,

25.

Karzar et al.; BIMMR, 14(3): 1-5, 2016; Article no.BIJIMMR.24244

during a recent period. Ann. Hum. Biol.
2000;27(3):313-319.

Ulijaszek SJ, Evans E, Miller DS. Age at
menarche of European, Afro-Caribbean
and Indo-Pakistani schoolgirls living in
London. Ann. Hum. Biol. 1991;18(2):167-
175.

Bielicki T, Waliszko A, Hulanicka B, Kotlarz
K. Social-class gradients in menarcheal
age in Poland. Ann. Hum. Bio.
1986;13(1):1-11.

© 2016 Karzar et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://sciencedomain.org/review-history/13505




