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ABSTRACT

The aim of this study is to determine whether regular physical activity during early puberty is influential in preventing early
menarche. This cross sectional study was carried out on 102 post-menarcheal girls aged 11-20 (14.79+0.33). 51 of them were
already engaged in competitive sport activities prior to the onset of menstruation (group 1), while the others got engaged in such
activities after the onset of menstruation (group 2). All participants provided the year and the month of their first menstrual period.
First, we estimated the equality of dispersion between the two groups, by conducting Two Samples for Variances F-test. Second,
because no homogeneity of variances between groups was found, they were compared by using Two Samples Assuming Unequal
Variances t-test. The difference between groups is statistically significant, as the t statistics (=2.883) is greater than both critical t
statistics (one-tail=1.664 two-tail=1.990) and the p value less than 0.05 in both cases (one-tail=0.002 two-tail=0.005). None of the
girls in the first group starts to menstruate before 11 years of age and 90% of them are menstruating by age 14, with a median age
of 12.95+0.35 years. Age of menarche is lower in the second group with a median age of 12.25+0.31 years, thus approximately 8
months lower than median age for the first group. 11.76% of the girls in the second group start to menstruate before 11 years of
age and 90% of them are menstruating by age 13. It is rather, the decline in early matures among those engaged in regular
physical activity prior to the onset of menses, that makes the statistically significant correlation between physical activity and age
at menarche practically meaningful. Relatively early matures (<11 years) have been found to be slightly shorter but up to 5.5 kg
heavier in adulthood than are late matures. In addition, a relatively young age at menarche has been associated with an increased

risk for breast cancer and spontaneous abortion.
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Introduction

Menarche is the first menstrual cycle in female humans.
The age at menarche is clinically valuable, since it may have
important health implications in later life. For example, rela-
tively early matures (<11 years) have been found to be slightly
shorter but up to 5.5 kg heavier in adulthood than are late ma-
tures (van Lenthe et al., 1996; Biro, 2001; Garn et al., 1986). In
addition, a relatively young age at menarche has been associ-
ated with an increased risk for breast cancer (Petridou et al.,
1996; Titus-Ernstoff, 1998) and spontaneous abortion (Liestol
et al., 1980).

The age at menarche is reportedly 12.9 years in Europe,
12.5-12.9 in different regions of India and 13.3 years in Africa
(Anderson et al., 2003; Bektas, 2008). It appears that the level
of development of a society is inversely related to the age of
first menstruation which is higher in underdeveloped regions.
An example is illustrated by girls from the very poor Bundi re-
gion of New Guinea whose average age of first menstruation is
18.8 years, comparable to Europeans of one century ago (Bayat
et al., 2012). However reports from different regions of Europe
such as Germany (14 years), Czech Republic (14.6 years), Italy
(12.2 years) and Greece (12 years) convinces us that the age at
menarche cannot be accounted for solely by level of develop-
ment (Thomas et al., 2001). As a matter of fact, researchers
have reported genetic factor as the most influential factor on the
time of first menses (Chumlea et al., 2003).

As for Albanian girls, updated studies on the average age at
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menarche are lacking. Due to remarkable lifestyle changes,
during the last decade, there has been a marked increase in the
number of Albanian girls of all ages undertaking physical ac-
tivity at both competitive and recreational levels. This is a
comparative study regarding menarche in Albanian girls en-
gaged in competitive sport activities prior to the onset of men-
struation versus those engaged in such activities after the onset
of menstruation. The aim of this study is to determine whether
regular physical activity during early puberty is influential in
preventing early menarche.

Methods

Participants

This cross sectional study was carried out on 102 post-men-
archeal girls aged 11-20 years. The mean age of the girls was
14.79+0.33 years. All the girls, who were recruited in this
study, were active in team sports like volleyball and basketball
or in speed and power sports like sprint and middle distance
run. Girls were categorized in two groups. The first group con-
sisted of 51 girls, who were active members of sport clubs prior
to the onset of menstruation, while the second group was com-
posed by 51 girls, who had become active members of their re-
spective sport clubs after the onset of menstruation. The aver-
age duration of time girls of the first group had spent under-
taking sport activities, prior to the onset of menstruation was
1.67+0.82 years.
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All participants in this study were living in Tirana, had no
medical problems in personal menstrual cycle histories and/or
family menstrual cycle histories and conducted similar life-
styles regarding diet and exercise.

The study protocol was approved by the Sports University
of Tirana and informed consent was obtained from all partici-
pants and their coaches. This study was conducted in Tirana
during June 2014.

Data Collection

A questionnaire was designed and verified for validity and
reliability by researchers. The questionnaire contained ques-
tions about the following issues: date of birth, city of residence,
age of first menstruation as well as weight and height during
first menstruation, personal menstruation cycle history, family
menstruation cycle history and retrospective exercise histories
regarding duration, frequency, type of sport activities engaged
in.

Median time between menarche and study interview was
2.25 years. Anyway, correlations between recalled and recorded

menarcheal ages have generally been high (r>0.75) over peri-
ods of up to 10 years (Koprowski et al., 2001), with 60% of
girls being able to recall the month and year of menarche over
short periods (Koo et al., 1997).

Cluster sampling was performed in sport clubs based on the
number of girls of the desired range. All girls, that were eligible
for enrollment in the study, provided the year and the month of
their first menstrual period. Age at menarche was then calcu-
lated.

Statistical Analysis

As above mentioned, participants in the first group were
active members of sport clubs prior to the onset of menstrua-
tion, while those in the second group had become active mem-
bers of their respective sport clubs after the onset of menstrua-
tion. In order to statistically estimate any correlation between
the age at menarche and regular physical activity a two step
statistical analysis was conducted. First, we estimated the
equality of dispersion between the two groups, by conducting
Two Samples for Variances F-test (Table 1).

Table 1. F-Test Two Sample for Variances

Mean

Variance
Observations

df

F

P(F<=f) one-tail
F Critical one-tail

Group 1 Group 2
12,94944 12,25451
1,16252 1,314605
51 51
35 50
0,884311
0,354873
0,587134

It results that the hypothesis on the equality of dispersions
between groups is not true because the F statistics (=0.884311)
is greater than the F critical one-tail (=0.587134), thus the sec-
ond group owns a greater variance. Second, because the above

mentioned F-test showed no homogeneity of variances between
groups, we compared mean menarcheal ages between these
groups by using Two Samples Assuming Unequal Variances t-
test (Table 2).

Table 2. t-test Two-Sample Assuming Unequal Variances

Group 1 Group 2
Mean 12,94944 12,25451
Variance 1,16252 1,314605
Observations 51 51
Hypothesized Mean Difference 0
df 78
t Stat 2,883849
P(T<=t) one-tail 0,002538
t Critical one-tail 1,664625
P(T<=t) two-tail 0,005075
t Critical two-tail 1,990847

It results that the difference between mean menarcheal age
from the two groups is statistically significant, as the t statistics
(=2.883849) is greater than both critical t statistics (one-
tail=1.664625 and two-tail=1.990847). Another important in-
dex is the p value which in both cases (one-tail=0.002538 and
two-tail =0.005075) is less than 0.05. In other words, girls in
group 1 experience a later menarche than girls in group 2.

Results

Figure 1 shows the cumulative distribution of menarche by
age among girls of both groups. The points represent the pro-
portion of postmenarcheal girls within age intervals of ap-
proximately 1 year.

None of the girls in the first group starts to menstruate be-

fore 11 years of age and 90% of them are menstruating by age
14, with a median age of 12.95+0.35 years. Age of menarche is
lower in the second group with a median age of 12.25+0.31
years, thus approximately 8 months lower than median age for
the first group. 11.76% of the girls in the second group start to
menstruate before 11 years of age and 90% of them are men-
struating by age 13 (Table 3).

Discussion

On average, girls who are competitive in sport activities
prior to the onset of menstruation undergo menarche approxi-
mately 8 months later than girls who become competitive in
sport activities after the onset of menstruation. It is rather, the
decline in early matures among those engaged in regular physi-
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cal activity prior to the onset of menses, that makes the statisti-
cally significant correlation between physical activity and age
at menarche practically meaningful. Relatively early matures
(<11 years) have been found to be slightly shorter but up to 5.5
kg heavier in adulthood than are late matures (Van Lenthe et

al., 1996; Biro, 2001; Garn et al., 1986). In addition, a rela-
tively young age at menarche has been associated with an in-
creased risk for breast cancer (Petridou et al., 1996; Titus-
Ernstoff, 1998) and spontaneous abortion (Liestol et al., 1980).

Table 3. Descriptive Statistics of Age at Menarche for Both Groups

Group 1 Group 2
Age at Menarche Absolute Cumulative Absolute Cumulative
(years) frequency frequency frequency frequency
8 0,00% 0,00% 1,96% 1.96%
9 0,00% 0,00% 1,96% 3,92%
10 0,00% 0,00% 7,84% 11,76%
11 22,22% 22,22% 23,53% 35,29%
12 27,78% 50,00% 37,25% 72,55%
13 27,78% 77,78% 23,53% 96,08%
14 19,44% 97,22% 3,92% 100,00%
15 2,78% 100,00% 0,00% 100,00%

The numerous physiological and psychological changes
that occur in the years preceding menarche, make it difficult to
determine which (if any) factor is causative (Forbes, 1992).
However, the participants that we chose were living in the same
city, were conducting similar lifestyles regarding diet and exer-
cise and had no medical problems in personal menstrual cycle
histories and/or family menstrual cycle histories. Having done
so, various characteristics that have been suggested to influence
pubertal development such as the secretion of hormones by the
hypothalamus, anterior pituary and ovary (Apter, 1997), social
stress (Wierson et al., 1993) and organic pollutants (Colon et
al., 2000) were intended as alike among participants. In these
terms, the most important limitation of the current study may be
the lack of evidence regarding anthropometric characteristics,

such as weight and height during menarche, as our interpreta-
tion of results is focused mainly on Frisch’s theory. According
to Frisch’s theory, menstruation occurs when body fat increases
from 16% to 23% (Speroff et al., 1999). The reduction in adi-
posity through participating in physical activity results in a
suppression of reproductive function (Zimmet et al., 1996). It
has been proposed that declining leptin levels (a hormone se-
creted from adipose tissue) may be an evolutionary mechanism
that turns off reproduction function when adipose tissue is in-
adequate (Wade & Jones, 2004). With regard to physical activ-
ity, however, research indicates that activity per se has little in-
fluence upon leptin levels (Zimmet et al., 1996), thus the later
menarche among athletes is mainly due to the reduction in adi-
posity.
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Figure 1. Cumulative distribution of menarche by age among girls of both groups

In conclusion, our pattern of age at menarche among girls
who are competitive in sport activities, during early puberty,
differs from the pattern of age at menarche among girls who
started sport activities after the onset of menstruation. Regular
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