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INTRODUCTION
The first menstruation, or menarche, is an important
step of development and indicator of chronological
age that shows biological maturity of a girl.1,2 Previous
studies have shown that the first menstrual
experience is remembered negatively rather than
being positive or neutral, which proves the
importance of the first menstruation.3 Menarche is
one of the phases of sexual maturation in girls, and
it is a physiological event that starts at about 8-9
years of age with changes in neuroendocrine system
activity, followed by skeletal maturation, breast
development, pubic hair growth, and that occurs
within 1.3-1.5 years after rapid height spurt.4 Studies
have shown that many factors such as genetic
factors, socio-economic status, nutrition and high-

ABSTRACT
Objective: In this study, we aimed to determine the range of mean age
at onset of menarche (AOM) and puberty (AOP) of girls living in Aydin
province and to determine the factors affecting the onset age of
menarche.
Method: A total of 1891 girls aged between 8 and 16 years attending
primary, secondary and high schools in Aydin province were planned to
be included in the study. A questionnaire that was prepared in line with
the literature was delivered to the parents in a closed envelope. The
subjects who accepted to participate in the study were examined by an
experienced physician by measuring height and weight and pubertal
status was defined according to Tanner scale. BMI values were
calculated.
Results: In total, 1520 female students were accepted to the study with
the permission of their families. The mean AOM of participants was
12.11±1.32 years. The mean AOM was 13.12±1.46 years for their
mothers, and 12.73±1.25 years for their sisters. June was the month
that menarche occurred most frequently. We observed that the
children living in rural areas had an earlier age of menarche. The mean
age at onset of puberty was 9.71±1.46 years.
Conclusion: Our study is important in terms of being the first study
conducted in Aydin province that determined the mean AOM and AOP
of girls aged between 8 and 16. In our study, we showed that the age
of menarche shifted to an early age, while the age of puberty did not
shift. The age at onset of menarche and puberty were similar to the
results obtained in other studies conducted in neighboring regions. We
believe that larger scale studies may contribute to assess the actual
mean age at menarche of girls living in Turkey.

intensity physical activity can affect the age of
menarche.5
Menarche follows changes called secondary sex
characteristics. Normally, towards the end of
adolescence, anovulatory and irregular cycles
become menstrual, ovulatory and regular. As a
result, complaints about the interval and length of
the cycles are also reduced.5,6 There is increasing
evidence that the age at onset of menarche (AOM)
has declined in recent years.6,7 There is not enough
information about what determines the age at
menarche, and the underlying genetic mechanism is
still not clear. The process of growth and development
has accelerated and shifted to an earlier age. This is
defined as the ‘secular trend’. Malnutrition, chronic
diseases, inadequate medical care, individual health,
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genetic characteristics, race, environmental factors,
and socio-economic and cultural status of the family
may be effective on this shift.7
Menarche, as the beginning of the first menstrual
period, is a very important turning point in a woman’s
life. This period is an important indicator of maturity
in the evaluation of pubertal development.8,9 The
AOM is an indicator of the biological and social
conditions of the society. It is an important event
that occurs as a result of the sum of biological,
environmental and social factors.10 The AOM is
significantly affected by genetic factors. In addition,
it has been reported that it is highly related to the
factors such as urbanization, socio-economic status,
the number of children in families, nutrition, seasons,
and physical activity.11 Some researchers have
reported that the AOM has declined in developed
countries compared to previous years. Studies on
the development of puberty in Turkish children are
limited. In 1978, Neyzi et al. have reported the mean
age at onset of puberty (AOP) in girls with higher
socio-economic status living in Istanbul as 9.8±1.3
years, and the age of menarche as 12.4±0.1 years. In
girls with lower socio-economic status, the age at
menarche was 0.8-0.9 years later.12 However, in a
study by Ersoy et al., which has examined 1017 girls,
no significant difference has been found between
girls with higher and lower socio-economic status in
terms of AOM (12.73±1.07 and 12.87±1.08 years).13
In a study conducted in 2005, 3311 Turkish schoolage children have been examined and it has been
reported that breast development in girls started at
10.16 years, growth of pubic hair at 10.57 years, and
menarche at 12.4 years.14
As the number of studies examining the age at onset
of puberty and menarche in Turkish children and the
factors affecting them are limited, it is not known
exactly how many Turkish children have been affected
by the shift of AOM and AOP, which is the secular
trend. In this study, we aimed to determine the range
of the mean age at onset of puberty and menarche in
girls living in Aydin province and to determine the
factors affecting the onset age of menarche.
Materials and Methods
Adnan Menderes University Ethics Committee
36
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approved the study. We first planned to include 1891
girls aged between 8 and 16 years who were
attending primary, secondary and high schools in
Aydin province, Turkey. The study was planned as a
cross-sectional study, and it was conducted by using
the multi-stage sampling method. Aydin province
was divided into five regions (east, west, north,
south and city center) by considering the socioeconomic status and geographical settlement. One
district from each region was selected by simple
random sampling. One rural and one urban school
(twenty-five schools in total) from the specified
district were selected using simple random sampling.
Students from the selected schools to be included in
the study were stratified according to their grades.
The students from each grade were determined
from the student lists by using systematic sampling.
The total number of students studying at the selected
schools was 6028. The G-power program, a software
that is used by the World Health Organization (WHO)
to calculate the sample size for population-based
researches, was used and the targeted sample size
was calculated as 1891. After obtaining the necessary
permissions for the study from the Office of the
Governor and the Aydin Provincial Directorate of
National Education, consent forms were obtained
from the families of all children who participated in
the study.
A 40-item questionnaire form, which was prepared
in line with the literature, was delivered to the
parents of the students in a closed envelope. The
questionnaire form was consisted of questions such
as socio-demographic information about the student
and the family, the educational status of the parents,
status of social security and monthly income, the
AOM of the student, mother and sister, presence of
bad habits such as alcohol or cigarette, exercise
status, use of mass media, and factors related to
puberty. Children with chronic diseases and those on
chronic medication were excluded from the study.
An experienced physician who was knowledgeable
about anthropometric methods measured the height
and weights of the children using the same devices.
Body mass index (BMI) (kg/m2) was calculated for
each and every child. The BMI and percentile curves
for Turkish children were taken as reference.
Moreover, the pubertal development of all cases was
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visually determined according to Tanner classification
by a female doctor alone, without completely
undressing the student. All examinations were
performed in a closed and separate room, which was
deemed appropriate by the school administration.
Girls with Tanner stage 1 breast development were
considered prepubertal, and those with Tanner stage
2 breast development and above were considered
pubertal.
Statistical analysis
Statistical analysis was performed using the Windows
based SPSS 16.0 program. Kolmogorov-Smirnov test
was used to determine whether the quantitative
variables were normally distributed. The groups
were compared using Mann Whitney U or Kruskal
Wallis tests in terms of quantitative variables. Paired
comparison tests were performed to determine the
groups that showed difference after Kruskal Wallis
analysis. Descriptive statistics were given as standard
mean±standard deviation for all quantitative
variables in order to fit the representation commonly
used in the literature. For the analysis of categorical
variables, Chi-square test was used, and descriptive
statistics were given as frequency and percentage.
Spearman correlation analysis was used to analyze
the relationship between quantitative variables.
Values of p<0.05 were considered statistically
significant.
Adnan Menderes University Scientific Research
Projects Unit supported this project with project
number: TPF-15007.
Results
A total of 1520 female students between the ages of
8 and 16, attending primary and high schools, were
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included in the study with their parents’ permission.
The mean age of 1520 children was 12.73±2.65
years. 133 children had stage 1 thelarche, the others
were stage 2 or further. The mean AOP was 9.71±1.46
years, while the mean age at onset of pubic hair
development was 10.71±2.16 years (Table 1). The
BMI of the children in the stage 2 thelarche group,
which we consider as the age at onset of puberty,
was 17.40±2.76 kg/m2, and the BMI of the prepubertal
group was 15.85±2.27 kg/m2 (p=0.008).
The AOP in children consuming fast-food was
9.66±1.53 years, and in those who did not consume
fast-food was 10±0.93 years. The difference between
them was statistically significant (p=0.032).
The comparison of physical exercise status showed
that girls who did not exercise regularly entered
puberty at a statistically earlier age than those who
exercised regularly (p<0.001) (Table 2).
Among all participants, 874 children stated that they
had menarche, and the mean AOM was 12.11±1.32
years. The mean menarcheal age of mothers of
children who had menarche was 13.12±1.46 years.
The mean AOM of the children was significantly
lower than the mean AOM of their mothers (p<0.05).
The mean AOM of the older sisters of 318 girls who
experienced menarche was 12.73±1.25 years. The
mean AOM of the children was significantly lower
than the mean AOM of their sisters (p<0.05). June
was the month that menarche occurred most
frequently. Looking at the seasonality, summer was
the season with highest rate of experiencing
menarche (39.06%). The mean AOM of children
living in rural areas was significantly earlier
(11.75±1.21) than the children living in urban areas
(12.15±1.32) (p=0.006).

Table 1. The mean age values of the children according to stages of thelarche and pubarche

Stage 1
Stage 2
Stage 3
Stage 4
Stage 5
Total

Age of thelarche (mean±sd)

Age of pubarche (mean±sd)

9.13±1.32
9.71±1.46
11.60±2.40
13.70±1.94
14.70±1.08

9.43±1.34
10.71±2.16
12.81±2.34
14.48±1.44
14.63±1.20
1520
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Table 2. Age of onset of puberty in children who exercising regularly and in those who do not exercise regularly
Status of regular exercise
Doing exercise
Not doing exercise

Age of onset of puberty (mean±sd)

n

p

9.96±1.40
9.61±1.48

50
127

<0.001

Total

When we compared the mean AOM and mother’s
education level, we found that children of illiterate
mothers experienced menarche at an earlier age
than children whose mothers were primary school
graduates (p=0.046) and secondary school graduates
(p=0.042) (p=0.003). The comparison between mean
AOM and the social security status of the mother
showed that the children whose mother had a social
security coverage and whose socioeconomic status
was better experienced their menarche at an earlier
time in (p=0.002). When AOM and maternal marital
status were compared, we showed that children of
married mothers had their menstruation earlier than
children of divorced mothers (p=0.005) and children
of separated parents (p=0.003).
The comparison between AOM and delivery method
demonstrated that the AOM of children born by
cesarean section was earlier than those born by
normal spontaneous vaginal delivery (p<0.001).
When AOM and time of birth were compared in all
groups, we found that children born postmature and
premature experienced menarche at an earlier age
(p=0.004 and p=0.017, respectively) than children
who were born on normal time.
Discussion
Since many years, it is well known that the growthdevelopment process and the age of puberty are
significantly affected by genetic and ethnic
characteristics, as well as environmental factors such
as geographical location, nutritional status and life
style. Since the middle of the 19th century, the living
conditions of people living in industrialized countries
have improved and towards the end of the century,
due to advancements in knowledge on nutrition and
protection against infectious diseases, the children
have been better nourished, protected from
infections and ultimately improved. As this was a
prominent development seen in the 20th century, it
38
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was called the secular trend, and it has affected the
pubertal development as well as growth.15
Studies have shown that the mean AOM has declined
in developed countries, and this decline has also
been observed in developing countries in recent
years, as well.16 Environmental changes, better
nutrition, and consequently physical development
likely have led to this change. The decline in age of
menarche in the last century is accepted as a positive
indicator of the health status of the population.17
The most comprehensive study conducted in the
United States of America (USA) is a cross-sectional
study by Herman-Giddens et al.18, involving 17,077
girls aged between 3-12 years. In this study, it has
been shown that the AOP of African-American girls
was earlier than the age of white girls, and according
to previous USA data, puberty had shifted to younger
ages.19
In studies conducted in Turkey, in 1975, Neyzi et al.
have reported the age at onset of puberty as 9.8
years20 and in 2011, Atay et al. have reported it as
9.65 years.21 In our study, the AOP was 9.71±1.46
years. Although our result is similar to the Atay’s
study, it suggests the age of puberty has shifted to a
younger age in the past 40 years. When we compared
our results with the studies conducted in Europe, we
found that the mean AOP was significantly
lower.22,23
A recent study conducted in Europe in 2006, the age
at onset of pubarche has been reported as 11.29±2.01
years.23 In studies conducted in Turkey, in 1975,
Neyzi et al. have reported the mean age at onset of
pubic hair growth as 10.4 years20, while Atay et al.
have stated this age as 10.09 years.21 In our study,
the mean age at onset of pubarche was 10.71±2.16
years, and this result is similar to previous studies
conducted in our country. We thought that the
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reason for the lack of a significant change in the age at
onset of pubarche over the years may be that other
pathways and endocrine systems such as the adrenal
gland might be effective in onset of pubarche other
than the hypothalamic-pituitary-gonadal (HPG) axis.
A longitudinal study conducted in Sweden has shown
that children with high BMI entered puberty at an
earlier age.24 In our study, BMI of girls with stage 2
thelarche was significantly higher than the
prepubertal ones, and that the age at onset of
puberty of the children consuming fast food was
earlier than children who did not consume any fastfood. We already know that the increase in mean fat
tissue in childhood has an effect on the onset of
puberty, but consumption of fast food increases
calorie density, resulting in greater energy intake.25
Increased adipose tissue increases the aromatization
of androgens to estrogens, and as BMI increases, the
HPG axis is positively affected, thus shifting the age
of puberty to an earlier time. In their study, Merzanich
et al. have suggested that regular physical activities
and active training increase energy expenditure,
lower BMI and delay menarche.26 In our study, we
demonstrated that girls who do not exercise regularly
enter puberty at a statistically earlier age than those
who exercise regularly. Increased physical activity
has an effect on menarche, changes in energy
balance and body composition.25,26 The increased
physical activity decreases the body fat ratio and
blood levels, and as a result, the menarche is
delayed. This result suggests that the age at menarche
can be delayed in case of regular physical activity.
In 1960s, Marshall and Tanner have reported the
mean age of menarche as 13.5±0.1 years in girls
living in England.22 Wyshak et al. have shown that
the AOM shifts 2-3 months earlier every 10 years in
Europe.16 In the study conducted by Neyzi et al. in
1975 in our country, the age of menarche has been
found as 12.4±0.1 years. In their study, Neyzi et al.
have also investigated the socio-economic status and
they have found that as the socioeconomic status
increased, the frequency of menarche in these age
groups also increased.20 In 2011, Atay et al. have
reported the age of menarche as 12.74 years and it
has been stated that the result of this study was
almost the same with Neyzi’s study, a study that was
conducted 40 years ago.
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In their study, Ersoy et al. have determined the mean
age of menarche as 12.82±1.07 years.13 In our study,
mean age of menarche was 12.11±1.32 years. The
results of our study are similar to previously conducted
Turkish studies. It is clear that there may be regional
differences in our country due to geographical, cultural
and socio-economic diversifications. In addition, many
immigrants are welcomed to our country from
neighboring countries because of an ongoing civil war.
Therefore, in order to find the true mean age of
menarche in Turkey, similar studies should be
conducted in other regions of Turkey.
The similarities between mother-daughter and
sisters show the effect of hereditary factors on age of
menarche. The similarity between sisters is generally
more than the similarity between mother-daughter,
and this situation reveals that the common interaction
resulting from the shared family environment affects
individuals from the same generation more than
individuals belonging to different generations.27
In a study conducted by Al Alwan et al. in Saudi
Arabia.28, the mean AOM was 13.08±1.10 years, and
the mother’s menarcheal age was 13.67±1.40 years.
It has been shown that girls experience menarche at
an earlier age than their mothers. In our study, the
mean AOM was significantly lower than the mean
AOM of older sisters and mothers, which shows the
effect of genetic factors on AOM. Considering the
fact that AOM of children are significantly lower than
the mean AOM of mothers and older sisters, we can
suggest that the mean AOM of Turkish girls have
shifted to a younger age. A similar result obtained in
our study depends on the facts that the living
conditions of children have gradually improved, they
have got better health care services and their socioeconomic status have converged. Due to the similar
living conditions and genetic characteristics of the
sisters, the mean AOM has come closer to each
other and shifted to an earlier time than the
menarcheal age of their mothers.
Many studies conducted in Europe have shown that
menarche is associated with study tempo at school
and holiday periods. The frequency of menarche
increases during or with the onset of holidays.29 The
stress experienced due to school activities may have
a negative effect on puberty and on the contrary,
39
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puberty is positively affected during the holiday
periods when students relax. Matchcock et al. have
shown that the most frequent month for menarche
occurrence was June (14.5%), followed by January
(12%).30 In our study, June (19%) and February (11%)
were the months that menarche occurred most
frequently. Throughout the year, summer was the
season with most frequent menarches (39.06%).
Considering that June is the month when summer
holiday starts and February is the month when
winter break starts, we can conclude that menarche
frequency increases in holiday seasons and this may
be a result of relaxation of children after intense
school pace and exam stress.
Today, while the secular trend continues in developing
countries, it has come to a halt in many developed
countries.31 There are differences between the rural
and urban residents of the same country as well as
between countries. In a study conducted in 2005 and
covering different geographical regions of China
where 92.757 girls between the ages of 9-18 were
included, it has been shown that the AOM was 12.76
years in rural areas and 12.60 years in the city. The
AOM has been found to be earlier for girls living in
the city than in rural areas. Our study has
demonstrated that the mean AOM of children living
in rural areas was earlier than children living in the
city. We can attribute this to the fact that the living
conditions of rural and urban areas are getting close
to each other, children continue their school
education in larger schools, and grow up in the same
environment.
In a study investigating the age of menarche in
Poland and examining both retrospective and
prospective data, age of delayed menarche was
found to be associated with low educated parents
(especially for mother) and poor performance at
school.32 In our study, the age of menarche was
found to be earlier in the group whose mother did
not attend any school. Considering the living
conditions of Turkey, mother having the basic
education and increased awareness should positively
affect the children, leading to delayed menarche in
children of these mothers.
In a study conducted about 20 years ago in high
schools in Istanbul, the mean age at menarche was
40
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12.58±1.04 years in the high socio-economic status
group, 13.03±0.89 years in the middle socioeconomic status group, and 13.33±1.10 years in the
low socio-economic status group.33 In our study, we
demonstrated that the AOM was earlier in children
with a higher family socioeconomic status. The AOM
may have shifted to an earlier time because of the
family’s social security, economic freedom and better
living standards. In addition, the increase in
prevalence of obesity and BMI may also have
contributed to this shift.
Toromanovic et al. have demonstrated that the age
of menarche of girls with single or divorced mothers
were earlier than girls with married mothers.34 In a
study by Kurdzielewicz, it has been shown that
children with broken families had delayed menarchy.32
It has been suggested that the high pressure in these
families affect the HPG axis. In our study, the AOM
was found later in children with separated parents.
In a healthy and safe environment, where the
children grow with their parents, hitting puberty and
timely functioning of the HPG axis help menarche
begin within the physiological period. We think that
the stress experienced by children with separated
parents puts pressure on the HPG axis, which may
cause a delay of menarche.
Ruder et al. have compared the age at menarche and
birth characteristics, and have found that a birth
weight below 500 g was associated with delayed
menarche (approximately 2.7 months).35 In our study,
children born at term experienced menarche at a
later age than children born pre and post-term. We
can suggest that the AOM of children who have
completed intrauterine life in its normal process and
physiology is later than the AOM of others. This
situation can be interpreted as stimulation of the
HPG axis during the growth of premature babies. In
the future, more information can be obtained on this
subject if studies are carried out to reveal the age at
onset of menarche of premature babies.
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