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Abstract- The aim of present study was to investigate the effects of menstruation on static and dynamic balance in 
elementary and secondary schools girls.  Statistic population was girls in elementary and secondary periods from region 1 
of Shiraz city. The statistic sample was selected randomly by using of cluster sampling method. There were 380 girls (192 
younger than 12 years old and 188 older than 12 years old) and the average age of their first menstruation was 11/8+.6. 
Adjusted star excursion balance test “A.S.E.B.T.” was used to measure dynamic balance and flamingo test was used to 
measure static balance.  Anthropometric parameters that were measured in this study are height, weight, sit height, and 
body mass index “B.M.I.”. Independent T test was used for data analysis. In static balance and dynamic balance, we had 
observed significant differences between groups. The correlation between some anthropometric parameters and static and 
dynamic balance were significant. 
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I. INTRODUCTION 
 
Balance is one of the elements of motor fitness and 
overall, central gravity, line gravity, and support 
levels are involved in its creation. This factor is an 
important element of motor fitness. Motor fitness is 
one of the physical factors associated with 
implementation of motor skills that with 
combination of biomechanical factors can create 
motor skills in different levels. Balance (stability) is 
an ability that occurs in 2 types. Static balance is 
body equilibrium without central gravity changes. 
This capability begins from months 7 to 10, when 
infant tries to stand and it will be matured about 6 
years old. 
Dynamic balance is keeping the body in changeable 
position and it appears from 2 to 4 years when infant 
tries to walk directly. Developmental forms of this 
capability occur when he or she performed advanced 
rolling. Stability is an important component of motor 
learning because all movements are included a part 
of sustainability. It is said that with increase of age at 
childhood, balance will increase, because there is an 
additional linear relationship between improvement 
and development of performance from 2 to 12 years. 
In the studies, it is shown that there aren't clear 
sexual differences between two genders in 
performing static skills but after 8 years old, boys are 
better in static balance. Also, it is expressed that 8 to 
9 years old girls are better in dynamic balance and it 
will increase in 12 years old. Thus it can be seen that 
gender affect balance, although it is possible that 
differences of two sexes were be related to 
environmental conditions. Other factors that affect 
balance are physical maturation. Puberty is one of 
the sensible developmental periods that after 
germinal period encounter the person with sudden 

increase in body size and dimensions. It is evident 
that extreme changes of height and weight that are 
the result of changes in limbs size can change central 
gravity of limbs and consequently can change central 
gravity of whole body. On the other hand, with 
attention to the changes of anatomical structure and 
power, the combinational effects can cause stability 
change. Understanding the aspects of growth and 
development is important, because motor function in 
adolescence maybe dependent to bio cognitive age 
and maturation phase extremely.  
Adolescence growth spurt is individual in intensity 
and timing. So it is difficult to predict. Identification 
of this spurt is useful for recognition of early, 
moderate, and late matures girls and boys. There are 
many approaches for evaluation the beginning of 
maturation. Menstruation age is a basic method for 
girls.  Surprisingly, there is a few data about 
maturation in research literatures and this limitation 
of data is evident particularly about girls. The first 
visible sign of puberty is adolescence spurt that last 
4.5 years. In girls, this period begins about age 9 and 
it finish about 13 years old. . The greatest growth of 
height often occurs from 11 to 12 and the most 
changes of weight were reported between 12 to 13 
years old. It is known that the properties of motor 
performance in children and adolescents are related 
to growth and maturation. 
But bio cognitive age is not match with 
chronological, because it is assumed in girls, the ages 
ranged from 8 to 19 are the beginning and the end of 
normal adolescence age. In this age range, body 
system will be matured in functional and structural 
aspects. And adolescents with the same 
chronological age maybe differ in bio cognitive 
mature levels. On the other hand, hormonal changes 
can affect physiologic response to physical activity 
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and physical efficiency in puberty.  
Therefore, attention to maturation level is important 
to promote the validity of comparative studies in 
adolescence. Scientists, who have investigated the 
relationship between maturation period and various 
motor skills, concluded that some motor skills can be 
affected by maturation. Meanwhile, training 
opportunities, stimulation, enriching environment, 
facilities, environmental conditions and education 
quality had also role in motor abilities and skills. 
Balance is a basic need to static and dynamic 
activities in daily life and sport fields. Identification 
of factors that affected it had been regarded by many 
researchers. But identification of balance changes, 
based on physical maturity status, has been less 
regarded. So, in this study we tried to investigate 
balance changes in adolescence based on 
menstruation in girls. Results can help health 
planners who plan for adolescents, especially for 
girls.  
  
II. METHODOLOGY 
 
Commonly, maturation in girls is known with 
menarche. This stage usually occurs 2 years earlier 
than sexual maturation. The average of menarche 
age in first surveys is reported 13.9 + 1.5. After 
about 10 years, this changed to 13.7 + 1.5. In some 
recent researches, the mean age is reported 12.6 + 
1.1 and 12.1 + 1.2. In this study we consider the age 
12 as a criterion for entering to maturation period.  
Statistical population was elementary and junior girl 
students from region 1 in Shiraz Iran. The sample 
was selected by cluster sampling. 380 girls (192 
under 12 years, 188 over 12 years) participated in 
this study. Measuring tools were star and flamingo 
tests to determine the dynamic and static balance 
ability. Status bar and scale were used to measure 
height and weight. To assess dynamic balance 
ability, star exertion balance test “S.E.B.T” was used. 
This test was identified by grieve et al (1900) at first. 
It had 8 lines with 45 angles between them. Subject 
in center of crossing line with preferred leg  and  the  
other  leg  move  across  the lines  and  the  
maximum  distance between edge of preferred leg 
and end of another leg is recorded in this direction. 
Herter and colleagues have reported the intra 
reliability of this test .78 to. 96. Philip g picky 
validated star test in 3 point for 235 girls and 
reported its reliability .84 to .89. In this study, 5 
point star test were used. Reliability of this test was 
measured after 5 minutes and we obtained intra 
correlation index as .69 to .84.  
 
III. TEST PROCEDURES 
 
1) measuring leg length for normalizing data 
2) five minutes to warm-up  

3) five minutes to rest  
4) instruction of subjects to stand properly on 
center point  
5) instruction of subjects to touch the farthest point 
with free leg  
Note 1: subjects with right free leg rotate in 
accordance to clockwise and subjects with left free 
leg rotate conversely to clockwise.  
Note 2: subjects do three moves in each direction 
with 15 second interval rest.  
Note 3: if free leg contact with ground and if 
constant leg move from star center, or if subject 
cannot maintain his /her balance in each point, the 
test was stopped and repeated with correct method.  
A. Flamingo Test  
To determine the static balance score, a balance 
beam was used. Its shape was like as] and it was 
made of wood. Length of this stick was 50, width 3, 
and height 5 cm. at the end of stick, two arms with 
10 cm length were placed to 
prevent slippage. Surface of this device was covered 
by a coating of 5mm thickness. Gokazovhetal has 
reported the reliability of this test .70 for girls and 
.82 for boys. 
B. Scoring of static Test  
At the beginning, the position of standing on stick 
and method to do presented pattern during the 
performance, were explained for subjects.  Before the 
beginning of movement, one foot placed on stick in 
the position of heel to toe and another foot placed on 
floor and parallel to stick. Hands should be open 
around the thigh. In this situation, the tester gets one 
hand of subject so that the subject raise his leg and 
he/she stand on stick. When the subject was on 
balance, the hand will be dropped. Subject must try 
to keep his/her balance on beam. Sum of time per 
minute that subject stand on beam was calculated as 
score.  In this period, if free leg contact with ground 
more than 15 times in first 30 seconds, subject score 
will be zero.  In this study, each subject had 2 
attempts and the minimum error in 1 minute was 
recorded as score.  
Independent T test showed significant differences 
between two groups in static and dynamic balance. 
Statistical analysis with use of correlation coefficient 
shows the following results:  
1) In less than 12 years group, there was significant 
correlation between BMI and number of static 
balance error. Between BMI and dynamic balance, 
the correlation was not significant.  
2) In more than 12 years group, there was 
significant correlation between BMI and number of 
static balance error.  There was not significant 
correlation between BMI and dynamic balance.  
3) In less than 12 years group, significant 
correlation between number of static error and 
dynamic balance, was found (r=.17, p=.025). This 
amount showed increase for another group (r=.21, 
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p=.005).  
4) In more than 12 years group, there was 
significant correlation between height variable and 
static error but there was not significant correlation 
between height and dynamic balance.  
5) In less than 12 years group, there was significant 
correlation between height and dynamic balance but 
there wasn’t significant relation between height and 
static balance. 
6) In less than 12 years group, there was significant 
correlation between dynamic balance and sit height 
but sit height hadn’t correlation with static balance.  
7) In more than 12 years group, there wasn’t 
significant correlation between sit height and 
dynamic & static balance. 
 

TABLE I 
SUMMARIZES THE RESULTS 

 
 

CONCLUSION 
 
The aim of this study was to investigate the effect of 
menstruation and some anthropometric indexes on 
static and dynamic balance in elementary and junior 
girl students. Results showed that static and dynamic 
balance are different based on age groups. Also, it is 
determined that there are significant but weak 
correlations between some anthropometric index and 
static and dynamic balance. 
 As indicated in table I, there were significant 
correlations between BMI and static balance in 2 
groups. It means that with increase of BMI, static 
balance decreased. This result is match with Grave 
and colleagues and hew et al. on the other hand, 
there are not significant correlation between BMI 

and dynamic balance. 
The existing of positive significant correlation 
between height and dynamic balance in less than 12 
years old and existing of significant correlation 
between static balance and height in another group 
can be related to the changes of central gravity. It is 
because of significant differences in height between 
two groups and this is more important when the 
relation between sit height and dynamic balance is 
negative.  
Dynamic  system  theory,  states  that  motor  
development  are  because  of integration  between  
environment  and  maturation.  Many environmental 
factors affect motor skills development. Socio-
economic status, cultural status, integration of family 
members and motor experience are important factors 
among them. Training opportunity, enrichment of 
environment, facilities, and conditions and finally 
the quality of education have more effect on motor 
programs. In a research about motor performance of 
12 years old girls, it had been shown that physical 
activity decrease in 12 years old girls. This decrease 
was 58% in 11 to 12 years old and 41% in 13 to 15 
years old children.  
Also, Trot, (2007) in their study reported that girls 
with early menstruation had decrease in motor 
performance than girls with late menstruation.  
These researchers believed that early puberty may 
reduce the levels of physical activities. 
Morris,William and colleagues(1998) stated that 
fundamental skills development are affected by age 
and maturation and are not affected by participation  
in  instructional  programs.  O.skanalan obtained 
correlation between height and breast press(r=-0.7) 
and between BMI and breast press(r=+0.35).  Folsam 
noted that for prediction of corrected bar fix in 
elementary students, BMI can be used. Winbery in 
his research about physical activity and its relation 
with height and weight in 9 to 16 years old boys, 
found high correlation coefficient between height 
and weight and physical activity. In another study, 
shafizade reported that in 11 years old children, 
height and weight and BMI have more correlation 
with skill test exertion.  
Findings of this research showed that in girl 
students, static and dynamic balance change with the 
age. Also, we found that with age increase, the error 
rate of static balance increased. In other word, static 
balance decreased significantly. About dynamic 
balance, it was the same as static balance. There was 
decrease with increasing of age. These results can 
indicate the role of physical changes and physical 
size in stability and balance. Furthermore, study of 
data showed significant differences between two 
groups in height, weight, and sit height. It is obvious 
that increasing of height, weight, and sit height in 
more than 12 years olds can be reason of balance 
changes. Overall, results of this study indicate that in 
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the age of sexual maturation, impairment of static 
and dynamic balance is expected.   In the field of 
athletic and instructional situations, parents and 
coaches can consider this topic to meet expectations 
according to people changes. 
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