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Adolescence is a period of important distinctions 
together with physiological, physical, behavioral and 
social changes. Adolescence is a crucial period for 
major changes in human body, especially in females. 
In dealing with the adolescent’s nutritional issues, 
factors such as fast physical growth, Changes at 
puberty, characteristic and psychological changes 
should be taken into consideration (1).
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Obesity is an increasingly prevalent nutritional 
disorder throughout the world (2) and its prevalence 
increases with age (3,4). Obesity is a risk factor for 
many chronic diseases, such as cardiovascular disea-
ses, type 2 diabetes, and musculoskeletal disorder (5).
Adolescents are faced with various nutritional 

disorders, one of the most important, being obesity. 
Obesity may start at childhood and 80% of obese 
children become  obese adults (4,6) . Obese children 
are threatened by arteriosclerosis, diabetes type II, 
high blood pressure, strokes, osteo-arthritis and some 
types of cancer and the fatality rate in obese women 
is double that of ordinary ones (7) .
In Iran, data on the prevalence of overweight and 

obesity among children and adolescents are few and 
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scattered. According to the Moayeri et al study in 
2006 (8) prevalence of overweight and obesity in 
male and female secondary students in Tehran was 
17.9 and 7.1% respectively. In another study preva-
lence of overweight and obesity among female ado-
lescents were reported 13.3% and 4.4%, respectively 
(9).
Nonetheless, obesity is increasing in the adoles-

cents. For example, the prevalence of obesity in Ame-
rican adolescents has reached 21% which shows an 
increase of 6% in the recent decade. Among the 
causes of obesity genetics, physiological metabolism 
and environment, nutritional habits and physical 
inactivity are very important (1). The review of 
obesity in adolescents may be made through  an 
anthropometric study such as hseight, weight, triceps 
skin folds (T.S.F), mid arm circumference (MAC) 
and sub-skin fat thickness (10,11). Among these, 
BMI (body mass index or weight/height2 = kg/m2) 
has a great correlation with  body fatness. However 
adolescents with  BMIs at or above the 85th percentile 
for age and sex, but less than 95th percentile, are 
placed in overweight-risk group and those with BMIs 
at or above 95th percentile for age an sex, considered 
overweight and must be reffered for further in-depth
medical assessment and treatment (12).  It seems that 
BMI may be related to other anthropometric para-
meters, and various studies have also shown the 
relation between the age menstruation starts (menar-
che) and the status of body fat and the other anthro-
pometric parameters (13). The adolescents obesity 
seems to be an increase in Iran, thus there is a 
requirement to confirm the findings through up-to 
date studies. The aim of this study was to investigate 
the relation of overweight and obesity among adoles-
cent students and age of menarche.
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The study included 399 female secondary school 

students, aged between 11-14 years, in Kermanshah-
Iran (Sep, 2006)  selected  in accordance with two 
stage stratified sampling. Kermanshah province had 
76 female secondary schools, with 26500 total 
amounts of students. The students were attending 
grades 1 to 3 of secondary schools. The number of 
schools was determined based on proportional allo-
cation to ensure that the sample was the represen-
tative of the clusters. The schools were selected from 
different zones in the city to get an equal distribution 
of children by socio–economic strata. Written infor-
med consent was obtained from the parents. In the 

first stage, twelve schools were selected. In the 
second stage, 31 to 35 students from each grade (first, 
second, and third, n=11-12) in every school were 
randomly selected. 
The questionnaire provided information on occu-

pation of parents, economic status and the age of 
menarche. Height was measured in the upright posi-
tion with stadiometer (14). Weight was measured 
with the subjects wearing light clothes and without 
shoes by self zeroing scale. It was rounded to nearest 
0.1 kg and the height to 0.5 cm.
Sub-skin fat thickness using caliper and mid arm 

circumference using tape measure with an accuracy 
of 0.1 mm, were performed. All the measurments  
repeated 3 times and their averages entered into the 
final notes. Body fat percentage was calculated 
according to the age and sex specific prediction  
formula (14) .  
The rate of total weight in kg to square of height 

in meter was taken as BMI. Standards used for this 
study were National Health and Nutrition Examina-
tion Survey II (NHANESII) and National Center for 
Health Statistics (NCHS). 
We defined overweight as BMI ≥ 95th percentile, 

and risk for overweight as BMI between 85th and 
95th percentiles according to age- and sex-specific 
NCHS/CDC 2000 BMI values (12, 15) . The data 
were analyzed by SPSS software version 11.0. Data 
were expressed as mean and ± SD. Student’s t-test 
and Chi-square test were used to compare groups. 
Statistical significance was taken at P<0.05.
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Table 1, shows the socio-demographic profile of 

the respondents parents. The 43.8% of fathers, 
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Father
n= 397

Mother
n=394Socio-demographic 

profile
n (%) n (%)

Education level
     Illiterate 42.00 (10.60) 62.00 (15.7)
     Primary 85.00 (21.50) 116.00 (29.40)
     Secondary 174.00 (43.80) 160.00 (40.60)
     High school and
 degree

96.00 (24.20) 56.00 (14.20)

Age of parentes
30- 40 years 264.0 (66.40) 105.00 (26.60)
41 and above 133.00 (33.60) 289.00 (73.40)

Data were presented as n and percentage.
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 Parameters Mean
Age (year) 12.63 ± 1.01
Height (cm) 154.24 ± 8.10
Weight (kg) 41.99 ± 9.04
Menarche age (year) 12.16 ± 1.18
TSF a (mm) 9.44 ± 0.28
MAC b (cm) 20.30 ± 2.94
BMI c (kg/m2) 17.71 ± 2.94
BF d (%) 19.38 ± 4.30

a) TSF: triceps skin fold; b) MAC: mid arm circumference; c) BMI: body 
mass index; d) BF%: body fat percentage.

40.6% of mothers  had secondary school education,
24.2% of fathers, 14.2% of mothers  had  highschool 
and degree, and 21.5% of fathers, 29.4% of mothers  
had primary education and just 10.6% of fathers and 
15.7% of mothers did not have any formal education.  
The majority of fathers (66.4%) and 26.6% of 
mothers had age of 30-40 years and 33.6% of fathers, 
73.4% of mothers had age 41 and above. 
The result shows that mean age of the study group 

was 12.63 ± 1.01 year (n=399), and  the  mean BMI 
was 17.71 ± 2.94 kg/m2 (Table 2).  The table 3 shows 
the anthropometric parameters, menarche age and 
obesity prevalence (%)  in different ages of students 
(n=399). The menarche age was 14.30%, 22.20%, 
31.00%, 27.00% and 5.5% in 10, 11, 12, 13 and 14
years old of age, respectively. However there was not 
any 10 years old participant in this research. How-
ever; 14.30% of menarche age was begun on 10 years 
of age.  
The prevalence of obesity (BMI > 20 kg/m2) was 

23.2% by 11 years old, 22.4% at 12 years old , 24%
at 13 years old and 23.5% at 14 years old.
The prevalence of obesity (a percentile equal or 

higher to 95 s) in the total adolescents was 23.2% and  
BMI at 11, 12, 13 and 14 year increased linearly 
(Figure 1).
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Review of anthropometric parameters is a simple 

way of evaluating the society’s nutritional state and is 
a fundamental and applied pattern (16). The rate of 
growth and physiological, physical and psychological 
changes in the adolescence period concurrent with 
puberty, exerts an important effect on nutritional 
needs, and inattention to nutritional issues at this 
period and disregarding it will create risk factors in 
later growth periods and adulthood (17, 18). This is 

more significant in girls, since not only themselves 
but the children of these future mothers may be in 
danger. 
Teenagers are vulnerable to unrealistic attitudes 

regarding the amount of time and effort necessary for 
effective weight management. Diet fads and drugs 
appear to provide the quick remedy food they seek. It 
should be noted that the BMI differences in various 
age groups may not be solely due  to nutritional status 
(19). As may be seen in this research, obesity was 
most  prevalent in 13 year olds, consistent with pre-
vious study results (20).
In comparison to similar studies in Iran, the 

obesity figure is higher than the other cities and this 
difference may be explained by the different methods 
of survey and sample size of studies (21, 22). The 
prevalence of overweight and obesity in 11-14 years 
of age  in Kermanshah  female secondary schools 
was higher than reported, for example in an more up-
to-date study in Tehran with similar age group, 
prevalence of obesity was reported 6.5% (23).
However menstruation started at 12.16 ± 1.18

years old of age.  There was reverse relation between  
age menstruation and BMI; however it was not 
significant (P > 0.1). This parameters has been obser-
ved in similar studies (24). 
 The reverse relation of age of menarche with 

BMI and another anthropometric parameters has been 
observed in similar studies in Iran and other countries 
(25, 26). 
The snacks that are used nowadays, have more 

calorie content and are more expensive than tradi-
tional Iranian snacks such as nuts, bread, cheese, 
herbs and dried fruits. 
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Keeping regular meals, non-elimination of break-
fast, insistence on consumption of vegetables, decree-
sing the consumption of fast food are among beha-
vioral factors that help with the teenager’s weight 
balance (27).
The previous study shows the association between 

early maturation and adulthood obesity is probably 
multifactorial, partly determined by behavioral fac-
tors. There was evidence of an interaction between 
obesity and age at menarche (28).     
The studies have shown that programs imple-

mented in schools can play a significant role in the  
preliminary prevention of nutritional disorders. The 
obesity problem in the adolescents may be solved 
through the cooperation of school officials, families 
and the adolescents themselves. The family’s role as 
the main growing ground for the adolescents and 
forming their nutritional habits is very important. The 
adolescents, themselves, should have enough nutria-
tional information through direct and indirect edu-
cation and to choose their favorite foods wisely. 
While studies of teenagers’ nutritional habits have 
consistently shown little use of complex carbo-
hydrates, fiber and high use of basic sugars (20). We 
believe that the cooperation of school officials, 
families and the adolescents may be associated with 
lower BMI; therefore reduced  the severity of obesity 
would be supposed. This study suggests a high pre-
valence of obesity and co-association between BMI 
and anthropometric parameters in adolesent girls. 
This may poses a serious threat to the current and 
future health of Iranian youth. In addition, ado-
lescents that are maintaining diets to control their 
weight must be encouraged to have more healthy 
behavioral changes in their life style. We hope this 
study will be a step in the expansion of nutritional 
goals and plans by the authorities in order to attain a 
healthy and ideal society.

��:��9����������:��9����������:��9����������:��9��������
The researchers wish to express sincere gratitude

and appreciation to Iranian ministry of training and 
education for their support in the preparation and 
implementation of this survey.

��
��������
��������
��������
������
1. Post GB, Kemper HC. Nutrient intake and biological 

maturation during adolescence. The Amsterdam growth 
and health longitudinal study. Eur J Clin Nutr 1993; 47: 
400–8. 

2. World Health Organization. Obesity: preventing and 
managing the global epidemic. Report of WHO 
consultation on obesity. Geneva: World Health 
Organization 1998.

3. Power C, Lake JK, Cole TJ. Body mass index and 
height from childhood to adulthood in the 1958 British 
born cohort. Am J Clin Nutr 1997; 66: 1094–101.

4. Serdula MK, Ivery D, Coates RJ, Freedman DS, 
Williamson DF, Byers T. Do obese children become 
obese adults? A review of the literature. Prev Med 
1993; 22: 167–77.

5. Garrow J. Importance of obesity. BMJ 1991; 303:704–6. 
6. O'Dea JA, Caputi P. Association between 

socioeconomic status, weight, age and gender, and the 
body image and weight control practices of 6- to 19-
yrold children and adolescents. Health Educ Res 2001; 
16: 521-32.

7. Kathleen Mahan L, Escott–Stump S. Krause's Food, 
Nutrition and Diet therapy (Krause’s ), 10th edition , 
2000: 265- 66.

8. Moayeri H, Bidad K, Aghamohammadi A, Rabbani A, 
Anari S, Nazemi L, et al. Overweight and obesity and 
their associated factors in adolescents in Tehran, Iran, 
2004-2005. Eur J Pediatr 2006; 165: 489-93.

9. Moayeri H, Rabbani A, Keihanidoust ZT, Bidad K, 
Anari S. Overweight adolescents: a group at risk for 
metabolic syndrome (Tehran adolescent obesity study). 
Arch Iran Med 2008;11: 5-10.

10.Malina RM, Bouchard C: Growth, Maturation and 
physical activity. Human kinetics Books Campaign, 
illinois. 1991: 226- 249, 353-70.

11. Proos LA. Anthropometry in adolescence--secular 
trends, adoption, ethnic and environmental differences. 
Horm Res 1993; 39: 18- 24.

12. CDC Growth Charts:United States Percentile Data 
Files with L.M.S.values: http://www.cdc.gov/nchs/
about/major/nhanes/growh charts/data files.

)����	)����	)����	)����	####2	������%�������	%���������	��������	���	���	������	3;6	���9���	��

�����	���	�
	������	3�4#556�

Age (year) 10 11 12 13 14
n - 66 105 138 90
M.A.C a ( cm) - 21.04±2.63 21.25±2.50 22.70±3.30 22.67±2.69
TSF b (mm) - 9.27±6.79 9.27±4.73 9.91±5.12 11.04±5.9
BF c (%) - 19.01±4.47 19.18±3.57 19.75±6.01 19.36±4.20
Obesity (%) - 23.20 22.40 24.00 23.50

a) MAC: mid arm circumference; b) TSF: triceps skin fold; c)  BF%: body fat percentage.



Menarche age and obesity

� Journal of Family and Reproductive Health Vol. 2, No. 4, December 2008 177

13.Delgado HL, Hurtado E. Physical growth and 
menarche in Guatemalan adolescents Arch Latinoam 
Nutr 1990; 40: 503-17.

14. Physical status: the use and interpretation of 
anthropometry. World Health Organization; Geneva: 
World Health Organization 1995.

15. Deurenberg P, Weststrate JA, Seidell JC. Body mass 
index as a measure of body fatness: age- and sex-
specific prediction formulas. Br J Nutr 1991; 65:105-14.

16.Wang J, Thornton JC, Kolesnik S, Pierson RN Jr. 
Anthropometry in body composition: an overview. Ann 
N Y Acad Sci 2000; 904: 317–26.

17. Shils ME, Olson JA, Shike M. Modern Nutrition in 
Health & Disease. Lea & Febiger 1994; 1: 759-69.

18. Story M, Blum RW. Adolescent nutrition: self-
perceived deficiencies and needs of practitioners 
working with youth. J Am Diet Assoc 1988 ; 88: 591-4. 

19. Lifshitz F, Tarim O, Smith MM. Nutrition in 
adolescence. Endocrinol Metab Clin North Am 1993; 
22: 673-83.

20. Laitinen J, Power C, Jarvelin MR. Family social class, 
maternal body mass index, childhood body mass index, 
and age at menarche as predictors of adult obesity. Am 
J Clin Nutr 2001; 74: 287-94.

21.Ogden CL, Flegal KM, Carroll MD, Johnson CL. 
Prevalence and trends in overweight among US 
children and adolescents, 1999–2000. JAMA 2002;
288: 1728– 32.

22.Amini M,Omidvar N,Kimiagar M. Prevalence of 

overweight and obesity among junior high school 
students in a district of Tehran .Journal of Research in 
Medical Sciences 2007;12 : 315-9. 

23.Wang W, Zhao LJ, Liu YZ, Recker RR, Deng HW. 
Genetic and environmental correlations between 
obesity phenotypes and age at menarche. Int J Obes 
(Lond) 2006; 30: 1595-600.

24. Zacharias.L,Wurtman.R.J. Age at menarche.Genetic 
and environmental influences. New Eng J Med 1969; 
280: 868-75.

25.Yusofi, Z. Rajaie, N. Assessment of the relation 
between age at menarche, anthropometric parameters
and intelligence quotient in Mashhad, Iran. Medical 
Journal of the Islamic Republic of Iran 2003,17;
19-24.

26. Fakeye O. The interrelationships between age, physical 
measurements and body composition at menarche in 
schoolgirls at Ilorin, Nigeria. Int J Gynaecol Obstet
1985; 23: 55-8. 

27. Ramírez-López E, Grijalva-Haro MI, Valencia ME, 
Antonio Ponce J, Artalejo E. Effect of a School 
Breakfast Program on the prevalence of obesity and 
cardiovascular risk factors in children. Salud Publica 
Mex 2005; 47: 126-33.

28.Hsieh CC, Trichopoulos D, Katsouyanni K, Yuasa S. 
Age at menarche, age at menopause, height and obesity 
as risk factors for breast cancer: associations and 
interactions in an international case-control study. Int J 
Cancer 1990; 46: 796-800.


