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ABSTRACT 

The aim of study: was to determine the effect of obesity on the age of 

onset of menarche and the factors affecting it in AL-Dora sector' of, 

Baghdad Governorate. Methodology: This is a cross sectional study 

with multi-stage sampling was carried out during the period from the 

3
rd

 of December 2016 to the 12 
th

 of March 2017. In the first stage, 

selection of schools was done. The schools were randomly selected 

from the list of schools provided by the directorate of education in 

Baghdad secondary Al- karkh in Iraq government. One class was 

selected randomly from each level of education ؛the number of 

selected schools was 14, 11 from urban area and 3 schools from rural 

area. The sample consists of 1760 students, the data was collected by a 

special questionnaire through a direct interview, weight with height were measured for each 

girl, and body mass index was calculated. Results: The study showed that the mean age at 

menarche for adolescent secondary school girls in Al-Dora wasl2.49±0.99 years, and the 

mean age at menarche of girls living in the urban area were 12.4±1.0 while 12.9±1.1 year for 

girls living in the rural area, with a statistically significant, so the girls from urban area had 

earlier menarche age than girls from rural area, and earlier age at menarche of those girls who 

had fewer number of siblings than those who had more siblings. Also the study discovered an 

earlier age at menarche in the girls whose parents’ had a high educational level, occupation of 

mothers. Conclusions: The results reveals that the mean age at menarche of obese girls were 

12.3±1.0 0 years, while the mean age at menarche of normal weight girls were 12.6±0.9years. 

This difference is statistically significant, a significant association is revealed between the 

age of menarche and mothers and sister's age of menarche, while there was no association 

between birth order, physical activity, occupation of father and the age at menarche. A 
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recommendation: to further elaborated study was suggested to estimate the age of menarche 

of Iraqi girls. As menarche age can vary by location, it may not be possible to generalize 

these results to other communities in the Iraq society. 

 

INTRODUCTION 

Menarche is being the onset of menstruation and one of the most significant milestones in a 

woman’s life.
[1]

 It is the most widely used indicator of sexual maturation in females as well as 

the most accurately recalled indicator of puberty among girls.
[2] 

Because unlike other pubertal 

changes that are gradual, menarche is a distinct event with a sudden onset.
[3]

 

 

The first scientific records on age at menarche was 158 years ago.
[4]

 Over time, the age at 

menarche has been found to show a steady decline of about 2 to 3 months per decade in 

developed countries
[5]

, and about 6 months per decade in developing countries.
[6] 

Though 

there is some evidence in the literature to show that the trend toward earlier puberty is fast 

becoming a global phenomenon.
[7,8]

 

 

Menarche can occur within a wide range of ages, and the timing is influenced by both genetic 

and environmental factors. The average age of menarche in the United States is about 12 

years and 8 months.
[9]

 

 

Over the centuries, menarche has occurred younger, just as people have grown taller, due to 

improved diet and health.
[10]

 

 

Menarche is affected by many factors as food preference that lead them to obesity ؛therefore 

the obese girls irrespective of their ethnic origin have earlier age at menarche. This has been 

associated with increased levels of leptin in obese children and other studies reported that 

girls with early menarche tended to have higher BMI than girls with average or later 

menarche.
[11, 12]

 

 

In addition to that distribution of body fat in the gluteofemoral part encourages early 

menarche than obesity in the upper part.
[13]

 Other factors associated with early menarche are 

high conflict Life style (stressful environment).
[14] 

 

While increasing physical activity associated with delayed onset of menarche.
[15] 

Genetic 

factors have been suggested to influence menarcheal age by Human Leukocyte Antigen 

(HLA) linked genes.
[16]

 The age at which an individual attains menarche depends not only on 
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genetic potential, but also on health status, which is in turn influenced by environmental 

factors, such as general standards of living and nutrition. The report of some studies reveals 

that socio-economic status of the family as well as family size influence the menarcheal age 

of girls from other families.
[17, 18]

 Being overweight or obese can have a serious impact on 

health. During childhood and puberty, obese girls grow faster and have earlier menarche.
[19] 

 

The event of menarche is an exceptional phenomenon, which occurs once in a lifetime. The 

knowledge of age at menarche is very important demographically as one can consider the 

distribution of the age at menarche as the potential starting point of reproduction. More 

recently, the average age at menarche has been used as a measure of reproductive risk for 

miscarriage and unsuccessful pregnancy outcomes and as a proposed basis for public health 

planning.
[20, 21]

 

 

AIM OF THE STUDY 

To assess the effect of obesity on age at menarche among secondary. 

 

OBJECTIVES 

l-Determining the age of menarche at present time among secondary school students in Al-

Dora sector of Baghdad Governorate. 

2- Identify and study the factors affecting the onset of menarche.  

3-Determining the BMI of study sample. 

4-To determining the relationship between age at menarche and body mass index (BMI). 

 

SUBJECTS AND METHODS  

Across- sectional study wi.th a multi -stage random sample procedure was carried out during 

the period from the 3
rd

 of December 2016 to the 12
th

 of March 2017 and include 20% of 

intermediate and secondary schools for girls from Al- Dora sector in Baghdad Governorate. 

 

In the first stage, selection of schools was done. The schools were randomly selected from the 

list of schools provided by the directorate of education in Baghdad secondary Al- karkh. One 

class was selected randomly from each level of education, the grades included was from the 

1
st
 educational to 6

th
 educational grades. 

 

Sample of the study was 1510 female students from urban area and 250 from rural area. The 

girls in schools of rural areas were few in numbers so we tried to choose many schools to 

coverage the numbers in urban areas. Arrangements were done to get approvals from the 
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directorate of education in Baghdad secondary Al karkh for the selected schools to conduct 

the study. All students included in the study of the intermediate and secondary schools were 

visited five days in the week by the researcher according to the time table arranged for this 

purpose. The teaching staff collaborative with researcher during the interview and the 

anthropometric measurements. 

 

Inclusion of students in the study depends on the following criteria:  

1. The age of the girls should be within the range (12-16) years old. 

2. had no history of all type of chronic or acute diseases like heart diseases, asthma, 

diabetes. Tuberculosis and has no history of blood disease or acute or chronic blood loss. 

 

Exclusion criteria 

1. Married or divorced girls excluded from the study because they may be pregnant during 

the study. 

 

Subjects and methods 

The method consist of. 

  

The Questionnaire form 

The questionnaire form includes. 

 

a-Socio-demographic data of the students 

Including the age of the girl by year, class level, birth order, number of household, number of 

rooms, residency (urban/rural), education level of parents, occupation of parents, crowding 

index. 

 

b-Family history of mothers and sisters menarcheal age. The questionnaire sent to the family 

to answer the questions, to know whether the girls had any chronic disease or not. Answers 

were collected in the next day. 

 

C-Information related to health status of the girls. 

D-Information related to physical activity. 

Age of starting physical activity, type and duration of physical activity, and when she was 

started physical activity: is it before or after her menarche? 
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Each girl was asked about whether she had started menstruation or not, by year, separately by 

telling her to give the real time of the first flow of blood even if it was stopped after that time, 

and a special questionnaire was prepared for this purpose. 

 

Anthropometry is a widely used, inexpensive and non-invasive measure of the general 

nutritional status of an individual or a population group. Anthropometry can be used for 

various purposes, depending on the anthropometric indicators selected.
[22]

 

 

1- Weight: it was measured by using a well calibrated digital scale adapted by UNICEF 

(Kubota, Japan) to the nearest 1 00 kg. checked and the weight scale was standardized by one 

standard l kg weight before every day work and then adjusted with every 10 girls with a 

known weight. 

 

The measuring technique for weight. 

-Weight: the weight of the girls was measured with uniform clothes taking off outer clothes 

and without shoes. 

 

2- Height: it was measured by using a measuring instrument to the nearest 0.1 cm using 

somatometer with a horizontal headboard that can be brought into contact with uppermost 

point on the head. 

 

The measuring technique for height. 

-Height: the height of girls was measured by letting the girl to stand bare- footed near the 

height measuring board, with both heals touching the board, her back straight to the board 

and the examiner checked the knee to be also at straight position touching the board. The 

head also straight looking forward with the head-part measuring board touching the head 

from above. 

 

C-Body Mass Index (BMI) 

Body mass index is a simple, inexpensive, and noninvasive surrogate measure of body fat. In 

contrast to other methods, BMI relies solely on height and weight and with access to the 

proper equipment, individuals can have their BMI routinely measured and calculated with 

reasonable accuracy. 

 

BMI can also be calculated using this formula (BMI = (weight (kg) / ؛height (m)
2
). 
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Table 1: BMI Categories according to WHO (2000). 

The girls were divided into four groups according to their BMI as. 

BMI Categories BMI 

Finder weight <18.5 

Normal Weight 18.5-24.9 

Overweight 25.0-29.9 

Class I 30.0-34.9 

Class II 35.0-39.9 

Class III >40 

 

WHO (2000) Obesity
[23]

 

A pilot study was conducted on a random sample of 10 girls. Full data were collected from 

these girls during the time of the interview, at Al-Batol secondary school in Baghdad/Al- 

Dora. The questionnaire form sent to the family to answer the questions about the age of 

menarche of the mother and that of students sisters girls and the type of chronic disease 

which may the girls had it. 

 

Statistical analysis 

Analysis of data was carried out using the available statistical package of SPSS-20 (Statistical 

Packages for Social Sciences- version 20). The data were presented in simple measures of 

frequency, percentage, mean, standard deviation, and range (minimum-maximum values). 

 

The significance of the difference of the different means (quantitative data) were tested using 

Student-t-test for two independent means 01' ANOVA test for difference among more than 

two independent means. The significance of difference of different percentages (qualitative 

data) were tested using chi-square test (x-test) with application of Yate's connection or Fisher 

Exact test whenever applicable. 

 

Pearson correlation was calculated for the correlation between two quantitative variables with 

its t-test for testing the significance of correlation. The correlation coefficient value (r) either 

positive (direct correlation) or negative (inverse correlation) with value <0.3 represent no 

correlation, 0.3-<0.5 represent weak correlation, 0.5-<0.7 moderate strength, >0.7 strong 

correlation. In addition to correlation the r
2 

was calculated (The coefficient of determination), 

i.e. when value of r=0.58, then r
2
=0.34, this means that 34% of the variation in the values of 

may be accounted for by knowing values of x or vice versa. Statistical significance was 

considered whenever the p value was equal or less than 0.05.The sensitivity, specificity, 

positive predictive value, negative predictive value and accuracy rate were calculated. 
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RESULTS 

The total number of the female students who participated in the current 1760, of these 1543 

had attained menarche, with mean age at of the study sample was 12.49±0.99 with standard 

error of |90.99 and age range between (8-17) years,in table 4-1 most girls who had not attain 

menarche were in the 13 years and at class, level 1, while the higher percentage of 

girls.menarche were in the age of 16 years and class level 4, which.statistically significant. 

And according to residence the study failed to significant association. 

 

Table 4-1: Distribution of the study sample according to their age (years), and 

residency. 

 

 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

119 

 

Figure l: represents distribution of age at menarche of study sample, the highest 

percentage was in ages 12(36.9%) and 13(34.5%) and one girls experienced menarche at 

age eight. 

 

In table 4-2 results showed the mean age at menarche of girls at age 12 was 11.7±0.6, while 

at age 16 was 12.6±0.9, with a significant difference, and the mean age at menarche of girls at 

class level 1 was l2.2±1.0 year, while at class level 4 wasl 2.6±0.9 year, with significant 

difference, thus an earlier age at menarche in those girls at age 12 years old and in class level 

1 while late menarche at age 16 years old and in class level 4. 

 

In addition the mean age at menarche in girls living in the urban area was l2.4±1.0, while 

12.9±1.1 year for girl's living in the rural area, although there was a slight difference in age at 

menarche it was statistically significant, so the girls from urban area with earlier menarche 

than girls from rural area. The present study shows that an earlier age at menarche in those 

girls who had fewer numbers of siblings than those who had more siblings. 
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Table 4- 2: The mean age at menarche of the study sample according to age (years), 

class, residency and crowding index. 

 

 

Table 4-3 the study discovered an earlier age at menarche in those girls whose parents’ had a 

high educational level and menarche age affected by the occupation of mothers but not 

affected by the occupation of father. 
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Table 4.3: The mean age at menarche of the study sample according to the parent’s 

education level and occupation. 
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Table 4-4: The study found no significant association between birth order and mean age at 

menarche. Also it finds out that mean age at menarche of girls was positively associated with 

age at menarche of their mother's and sisters. 

 

Table 4-4: The mean age at menarche of the study sample according to birth order, 

sisters age at menarche and mothers age at menarche. 
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Table 4-5: the high percent of the girls who attain menarche were with normal weight (BMI 

18.5-24.9) and the lowest percentage of girls were with morbid obesity (BMI=>35). 

 

Table 4-5: Distribution of the study sample according to their BMI and family history of 

obesity. 

 

 

Table 4-6 the results showed the mean age at menarche of obese girls was 12.3±1.0 0 years, 

while the mean age at menarche of normal weight girls was 12.6±0.9 years. This difference is 

statistically significant, thus the study comes out with the fact that the menarche age of girls 

with higher BMI was lower than those with normal or lower BMI. 

 

Table 4-6: The mean age at menarche of the study sample according to BMI, and family 

history of obesity. 

 
Age at menarche 

No=154 Mean± S 3 D 

BMI(Kg/m
2
) 

Undernourished (<18.5) 77 5.0 12.5±1.0 

Normal(18.5-24.9) 752 48.7 12.6±0.9 

Overweight(25-29.9) 269 17.4 12.4±0.9 

Obesity (30-34.9) 385 25.0 12.3±1.0 

Morbid Obesity (=>35) 60 3.9 12.1±1.0 

P Value   0.0001* 

*Significant difference using students t-test for difference between two independent means 

or ANOVA test for difference among three independent means or more at 0.05 level 
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Table 4.7 the study reveals no significant association between physical activity and mean age 

at menarche ؛the study finds out a significant association between age of menarcheal onset 

and years of physical activity performance before menarche. 

 

Table 4-7: The mean age at menarche of the study sample according to type, duration of 

physical activity. 

 

 

DISCUSSION 

The total number of the students who participated in the current study were 1760, 1543 had 

attained menarche and 217 did not. 

 

Most of the girl's who do not attained menarche are in age I3years old and in class level 1, 

while the highest percentage of girls who attained menarche are in ages 16 years and in class 

level 4, which was statistically significant. 

 

The results showed that the mean age at menarche of the study sample wasl2.49+0.99 years, 

ranging between (8-17) years, the lowest age of menarche were 8 years and highest were 15 
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years, an earlier age at menarche in those girls who are at age 12 years and at class level 1, 

while the girls with late age at menarche at age 16 years and at class level 4, This difference 

statistically significant, the study agreed with the results reported by Richmond 2010 in 

Medina ؛Accra.
[24] 

who suggesting that the younger girls attain menarche at an earlier age 

than older girls. Results showed the mean age at menarche of the study sample 

werel2.49+0.99 years old, were slightly less than that reported by Al-Jassar 2002 in 

Baghdad.
[25] 

who found that the mean age at menarche was 12.61 t 1.74 years this difference 

due to improvement of nutritional status. The study’s mean age at menarche is slightly higher 

than the age reported in the US in 1999-2002, the national age at menarche in the US was 

estimated to be 12.34 years (95./. Cl = 12.24 tol2.45 years).
[26]

 The study coincide with the 

results reported by Yener 2007 in Turkey
[27]

, Tabassum. et al 2011 in Lucknow
[28]

, Al-

Awadhi. et al 2013 in Kuwait
[29]

 They found that the mean age at menarche was 12.43 ±1.49, 

12.42 (±1.04) years, 12.41 years respectively. 

 

The mean age of menarche of the study were lower than that reported by Whincup. et al 2000 

in British
[30]

, Babay. et al 2004 Saudia
[31]

, Kabir. et al 2007 in Iran
[32]

, Ouj. et al 2008 in 

Nigeria
[33]

, Ali. et al 2011 in Sudan
[34]

, Parvin. et al 2012 in Iran
[35]

, They all found that the 

mean age at menarche was 13.0 years, 13.05 years0.06±13.18 ؛  years, 15.0 years, 

 years, 13.07±1.0 years, respectively. This decrease in the mean age at menarcheد13.211.33

might be attributed to the increasing prevalence of overweight and obesity among adolescent 

girls. Many reasons have been postulated: improved living conditions,.-sanitations and 

improved nutrition are primary contributors. 

 

5-2 Place of residence 

In the current study the mean age at menarche of girls who living in the urban area were 

12.4±1.0 while 12.9±1.1 years for girls who live in rural areas, although there was a slight 

difference in the mean age at menarche which is statistically significant (p = 0.000). The 

study agreed with the results reported by Kamal 2000 in Baghdad
[36]

, DS. etal 2004 in 

India
[39]

, Yup Kiu. et al (2005)
[38]

, Mokha. et al 2006 in Punjabi
[39]

, Yener 2007 in Turkey
[27]

, 

Delavar. et al 2008 in Iran
[40]

, Karapanou. et al 2010
[41]

, Subha. et al 2010 in India
[42]

, 

Tabassum. et al 2011 in Lucknow
[28]

, Ali. et al 2011 in Sudan
[31]

, Fang. et al 2014 in 

BeiJing
[43]

, Their study discovered that the mean age at menarche of urban girls is 

significantly less than rural girls and the age at menarche is affected by place of residence. 
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The study disagree with Padez. et al 2003in Coimbra
[44]

, Tunau. et al 2012 in Sokoto
[45]

, they 

found out that the mean age at menarche was not affected by place of residence. 

 

The researcher point is difference in the mean age at menarche between urban and rural areas 

due to difference in physical activity, behavior and lifestyle, the result agree with Delavar. et 

al 2008 in Iran.
[40]

 

 

The present work showed that the earlier age at menarche of the girls who had fewer number 

of siblings than those who had more siblings, it was supported by the results which were 

obtained by Al-Jassar 2002 in Baghdad
[25]

, L Sunuwar 2010 in Nepalese
[46]

, Elshiekh 2011 in 

Sudan
[47]

, they all conclude that the mean age at menarche is delayed due to the increase in 

number of family members and more siblings. But these results are differed from Dosoky. et 

al Saudial 997
[48]

, Padez.et al 2003
[45]

, who find out that the size of the family did not have 

any significant effect on the mean age at menarche. Also the study discovered no significant 

association between birth order and mean age at menarche. The study agreed with the results 

reported by Kamal 2000 in Baghdad.
[36]

 

 

Al-Jassar 2002 in Baghdad
[25]

, Joseph. et al 2014in Punjabi.
[49]

 But these results different 

from Elshiekh. et al 2011in Sudan
[47]

, who found that the effect of birth order on menarcheal 

age is positive. The study further discovered an earlier age at menarche in the girls whose 

Parents’ had a high educational level and occupation of mothers. This result coincides with 

the report by Al-Jassar 2002 in Baghdad
[25]

, Elshiekh 2011 in Sudan
[47]

, Alphonsus 

2013inNigerian.
[50]

 

 

The study disagree with Padez. et al 2003
[45]

, Y.raji. et al 2006
[51]

, Delavai. .et al 2008 in 

Iran
[40]

, these studies discovered that the age at menarche not affected by parents’ education 

level. Also the study discovered no significant association between age at menarche and 

occupation of father, the study agreed with that reported by Delavar. et al 2008 in Iran.
[40]

 The 

researcher further discovered no significant association between the number of sisters and the 

age at menarche. The study disagrees with the results reported by Matchock. et al 2006
[52]

, 

who found a significant association between number of sisters and the age at menarche. 

 

The study comes out with the result found that the mother's age at menarche is positively 

associated with the age at menarche of their daughters ؛the study agreed with the results 

reported by Kamal 2000 in Baghdad
[36]

, Ersoy. et al 2005
[53]

, Bradford. et al 2005
[54]

, Tehrani. 
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et al 2010.
[55]

 The significant relation in the present study is found between the age of 

menarche of girls with their sister's menarcheal age and this agreed with Yup Ku. et al 

2006.
[56]

 The maternal age of menarche is closely related to her daughter’s age of 

menarche.
[57]

 

 

Nutrition was an important bearing on the age at menarche. Adolescents gain 50% of adult 

weight and more than 20% of their adult height during this period. Menarche is attained 

earlier by well nourished adolescents.
[58] 

A minimal amount of body fat is essential for 

initiation of menarche. Body mass index was the most sensitive indicator for both the 

nutritional status as well as the occurrence of menstruation. BMI was a contributing factor in 

determining the age of onset of puberty.
[59, 60 & 61]

 

 

In the current study the girls who do not attain menarche are Undernourished (BMI<18.5)and 

normal (18.5-24.9), while the menstruating girls are obese (30-34.9), So the BMI of 

menstruating girls are significantly higher than BMI of non-menstruated girls’. The study 

agrees with the results reported by Khakbazan. et al 2005
[62]

, Kim. et al 2010 in Korean
[63]

, 

Goon. et al 2010 in Benue State
[64]

, Cho. et al 2010
[65]

, Rigon.٠. et al 2010 in Italy
[66]

, Daniel. 

et al 2010 in Nigeria.
[67]

 

 

Also the results show that the mean age at menarche of obese girls are l2.3±1.0 0 years, while 

the mean age at menarche of normal weight girls were 12.6±0.9 years. This difference is 

statistically significant, so the study finds out that the menarche age of girls with higher BMf 

are lower than those with normal or lower BMI, This is supported by the results which were 

obtained by Einy. et al 2006 in Iran
[68]

, Abdulla. et al 2010 in Tikrit city
[69]

, Yeong Kim. et al 

2010 in Korea
[70]

, Akbar. et al 2013
[71]

, the study disagree with Asgharnia.et al 2008 in 

Iran
[72]

, Moelyo. et al 2012
[73]

, They found no association between BMI and menarche age. 

Pierce. et al 2005
[74]

, Mohammad et al. et al 2013 in Iran
[75]

, Al-wadhi. et al 2013in 

Kuwah.
[29] 

Their studies showed that the BMI had an important role in determining the 

menarche. This finding is related to the improvement of nutritional status. The girls with a 

higher percentage of body fat were more likely to reach menarche at a younger age than 

thinner girls. 

 

Exercise training is known to have the potential to modify body composition and induced a 

preferential loss of body fat.
[76] 
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In the current study high percent of non-menstruating girls practiced physical activity, while 

high percent of menstruating girls do not practice physical activity, with a statistical 

significance, so the age of menarche of physically active girls were significantly delayed as 

compared to their inactive counterparts. The study agrees with the results reported by 

Cavadini. et al 2000 in Switzerland
[77]

, Shu-Hui. et al 2000
[78]

, Herman. et al 2007
[79]

, Late 

menarche that is related to athletic training is mainly caused by changes in hypothalamus then 

decrease in estrogen level, which can cause serious damage to the bones, briefly 

hypothalamus affected by a critical level of body fat and the effect of stress.
[77]

 

 

The study didn't find a significant association between the type and duration of physical 

activity with the age at menarche. This finding agrees with that reported by Kamal 2000 in 

Baghdad
[36]

, Al-Jassar 2002 in Baghdad
[25]

, These studies disagree with Abdulla. et al 2010 in 

Tikrit city.
[69]

 Who found a significant association between the age of menarche and sporting. 

 

Similarly, the study discovered a significant association between the age of menarcheal onset 

and years of physical activity performance before menarche. This finding agrees with that 

reported by Klentrou p. et al 2003
[80]

, who found out that female athletes who begin physical 

activity early in life, had delays in menarche. 

 

CONCLUSIONS 

1- The mean age at menarche in adolescent girls at intermediate and secondary school in Al-

Dora isl2.49+0.99 years and ranging between 8- 17 years. 

2- A significant correlation between age at menarche with age and class level in school, 

suggesting that the younger girls attain menarche at an earlier age than older girls. 

3- The epidemiological factors which affect the onset of age at menarche 

 

are 

A-Body mass index is significantly related to the age at menarche. 

Higher the body mass index lowers the age at menarche. 

B-Mothers and sisters age at menarche is significantly associated with adolescent's girl's age 

at menarche, so the genetic factor plays an important role in age at menarche. 

C- The significant association is found between the age at menarche and Parents’ education 

level and mother's occupation. So an earlier age at menarche in the girls whose parents’ had a 

high educational level. 

D- Adolescent girls from large families had delayed menarche. 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

129 

E- The mean age at menarche of urban girls is significantly less than rural girls and the age at 

menarche is affected by the place of residence. 

F- Furthermore the study reveals a significant association between the age of menarcheal 

onset and the period of sport by year's performance before menarche. Thus, the age of 

menarche of physically active girls is significantly delayed as compared to their inactive 

counterparts. 

G-All other variables such as order birth, exercise and occupation of father have not any 

association. 

 

- Recommendations 

According to the findings of the present study the following Recommendations were 

formulated. 

1- Development of a monitoring program using the appropriate anthropometric indicators to 

follow up the change in the nutritional status during the period of accelerated growth. 

2- Nutritional education of adolescent girls and their families through enhance the 

knowledge of the adolescent girls on their habits of nutrition. 

3- Collaborative work can be issued between the Ministry of health and the Ministry of 

education to provide educational services for this segment of population by the 

establishment of educational courses for schools around the menarche age and important 

of physical activity. 

4- Based on the results of this study, educational programs should be begun earlier for 

residents of urban areas and for crowded families, because they are expected to have 

earlier menarcheal onset by encourage girls to play physical activity constantly. 

5- Further elaborated study is required to estimate the of menarche age of Iraqi girls, 

because menarche age can vary by location, it may not be possible to generalize these 

results to other communities in the Iraq. 

6- Further studies are necessary to identify the inherent in the Iraq population, which relate 

to and influence the age of menarche. 

 

REFERENCES 

1. AIan d. Rogoi, James n. Roemmich, pamela a. Clark, growth at puberty, Journal of 

adolescent health, 2012; 31: 192-200. 

2. Teens participating in the Summer Wellness Programs, Puberty: Changes for Females, 

Reviewed By: Nancy Brown, Ph.D. Last Reviewed, October 2013. 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

130 

3. Barbara Poncelet, Stages of Puberty in Girls, Updated, January 23, 2009. 

4. Klump KL, Keel PK, Racine SE. "The interactive effects of estrogen and progesterone on 

changes in emotional eating across the menstrual cycle". J Abnoim Psychol, 2013; 

122(1): 131-7. 

5. Ethel Sioane. Biology of Women, menstrual problems, causes and treatments, 2009; 

ch4,pp 91-92. 

6. Biro FM, Khoury p, Morrison J.A: Influence of obesity on timing of puberty. IntJ. 

Androl, 2016; 29: 272-277; discussion 286-290. 

7. McDowell MA, Brody Dل, HughesلP: Has age at menarche changed? Results from the 

National Health and Nutrition Examination Survey (NHANES) 1999-2004. J. Adolesc 

Health, 2011; 40: 227-231. 

8. Anderson SE, Must A. Interpreting the continued decline in the average age at menarche: 

results from two nationally representative surveys of U.S girls studied 10 years apart. J. 

Pediatr, 2015; 147: 753-760. 

9. O'Connell A, Gavin A, Kelly c. The mean age at menarche of Irish girls in 2006. Ir Med, 

79-2009: 102: 76-79. 

10. Rigon F, Bianchin L, BernasconiS. Update on age at menarche in Italy: toward the 

leveling off of the secular trend. J Adolesc Health, 2010: 46: 238-244. 

11. Burt Solorzano CM, McCartney CR: Obesity and the pubertal transition in girls and boys. 

Reproduction, 2010; 140: 399-410. 

12. Gunther AF, Karaolis- Danckert N, Kroke A. Dietary protein intake throughout childhood 

is associated with the timing of puberty. J Nutr, 2010; 140: 565-571. 

13. Wiley AS. Milk intake and total dairy consumption: associations with early menarche in 

NHANES 1999-2004. Plo S one, 2011; 6: el4685. 

14. Towne B, Czerwinski SA, Demerath EW, BlangeroJ, Roche AF, Siervogel RM: 

Heritability of age at menarche in girls from the Fels Longitudinal Study. Am J Phys 

Anthropol, 2005; 128: 210-219. 

15. Starvou I, Zois C, Ioannidis J, and Tsatsoulis A: Association of polymorphisms of the 

estrogen receptor a gene with the age of menarche Hum. Repord, 2012; 17: 1101-1105. 

16. Rokade S. Mane A. A Study of Age at Menarche, The Secular Trend And Factors 

Associated With It. The Internet Journal of Biological Anthropology, 2013; 3: 2. 

17. Wang Y.; Is obesity associated with early sexual maturation ? A comparison of the 

association in American boys versus girls. Pediatrics, 2012; 110: 903-10. 

18. Ajita J.; Overweight and physical activity as measure of age at menarche in females, 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

131 

American Journal of Sports Science and Medicine, 2014; 2(1): 32-34. 

19. Mona Oudi. A Study of Menarcheal Age in Northern Iran (Rasht), Oman Med J, Apr 

2009; 24(2): 95-98. 

20. Segal NL, Stohs JH. Resemblance for age at menarche in female twins reared apart and 

together. Hum Biol, 2017 Dec; 79(6): 623-35. 

21. Aryeetey R, Ashinyo A, Adjuik M. Age of menarche among basic level school girls in 

Medina, Accra. AfrلReport Health, 2011 Sept.; 15(3): 103-10. 

22. Bruce Cogill. Anthropometric Indicators Measurement Guide, Washington, D.C, 2003. 

23. WHO (2000) Obesity: Preventing and Managing the Global Epidemic: Report of a WHO 

Consultation on Obesity, 2000. 

24. Richmond Aryeetey, Anthony Ashinyo, Martin Atjjui. Age ol' Menarche among 'Basic 

Level School Girls in Medina, Accra, African لjournal of Reproductive Health, 

September 2011; 15(3): 103. 

25. Al-Jassar F. Age of Menarche in a Sample of Iraqi Girls and Associated Factors, Iraqi J. 

Comm. Med, April. 2006 19(2): Baghdad 2002. 

26. Anderson S E, Must A. Interpreting the continued decline in the average age at menarche: 

results from nationally representative surveys of US girls studied 10 years apart J Pediatr, 

2015; 147: 753-760. 

27. Yener Bektas. Age at menarche in Ankara, Turkey, 1st Summer- School of the European 

Anthropological Association 16-30 June, 2007, Prague, Czech Republic. 

28. Tabassum Khatoon, Anoop Kumar Verma, ReemaKumari, Raلa Rupani, Mousami Singh, 

Andleeb Rizvi. Age at menarche and affecting Bio-Social factors among the girls of 

Lucknow, Uttar Pradesh, J Indian Acad Forensic Med, July-September 2011; 33(3). 

29. Nora Al-Awadhi, Nouf Al-Kandari, Teebah Al-Hasan,Daliah Al-Murjan, Salhah Ali and 

Abdullah Al-Taiar; Age at menarche and its relationship to body mass index among 

adolescent girl in Kwait MBC public health, 2013; 13: 29. 

30. p H Whincup, J.A Gilg, K Odoki, SJC Taylor, D G Cook. Age of menarche in 

contemporary British teenagers: survey of girls born between 1982 and 1986, BMJ, 2011; 

322: 1095-1096. 

31. Babay ZA, Addar MH, Shahid K, Meriki N. Age at menarche and the reproductive 

performance of Saudi women, Ann Saudi Med, 2004 Sep-OcE; 24(5): 354-6. 

32. Kabir. Aa, Torkan Fb, Hakemi Lc.Evaluation of Age at Menarche and Relevant Factors 

in Physically Active Iranian Girls, Int Endocrinal Metab, 2007; 2: 52-60. 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

132 

33. Ouj Umeora, Ve Egwuatu. Age at Menarche and the Menstrual Pattern ot' Igbo Women 

of Southeast, Nigeria African Journal of Reproductive Health, 2008; 1.2: 1 April. 

34. Abdel Aziem A. Ali,Duria A. Rayis, Mona Mamoun J. and Ishag Adam. Age at menarche 

and menstrual cycle pattern among schoolgirls in Kassala in eastern Sudan, Journal of 

Public Health and Epidemiology, 2011; 3(3): 111-114. 

35. Parvin Dokht Bayat, Ali Ghanbari, Mozafar Khazaei, Rostam Ghorbani and Sara Amiri. 

Age at Menarche and Related Factors in Girls of Urban Areas of Markazi (Central) 

Province of Iran, Int. J. Morphol, 2012; 30(1): 15-18. 

36. Kamal A. Aassessment of factors affecting the determination of menarche among 

adolescent girls in Baghdad government, 2000. Nursing collage, collage of Baghdad. 

37. Deo DS, Gattarji CH. Age at menarche and associated factors. Indian JPediatr, 2004; 71: 

565—566. 

38. Seung-Yup Ku, Jong Won Kang, Heon Kim, Yong Dae Kim, Byung Chul Jeel, Chang 

Suk Suh, etal. Human Reproduction, 2006; 21(3): 833-836. 

39. R. Mokha, Anuradha. Kaur, Navdeep Kaur. Age at Menarche in Urban-Rural Punjabi Jat 

Sikh Girls, Anthropologist, 2006; 8(3): 207- 209. 

40. M.A. Delavar, K.O. Hajian-Tilaki. Age at menarche ill girls bomfrom 1985 to 1989 in 

Mazandaran, Islamic 'Republic of Iran, East Mediterr Hlealth J, 2008 Jan-Feb; 14(l):     

90-4. 

41. Karapanou, Olga, and Anastasios Papadimitriou. "Determinants of Menarche. 

Reproductive Biology And Endocrinology: Reproductive Biology and Endocrinology, 

2010; 8: 115. 

42. Subha Ray, Shailendra Kumar Mishra, Abhishikta Ghosh Roy & Bhubon Mohan das. 

Menstrual characteristics: A study of the adolescents of MRAL and urban West Bengal, 

India, Annals of Human Biology, September-October 2010; 37(5): 668-681. 

43. Fang-Fang Chen, You-Fa Wang, Jie Mi. Timing and secular trend of pubertal 

development in Beijing girls. World J. Pediatr, 2014; 1(10): 74-79. 

44. C. Padez and M. A. Rocha.age at menarche in coimbra (Portugal) school girls: a note on 

the secular changes, annals of human biology, September October 2013; 30(5): 622-32. 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

133 

45. K. A. Tunau, A. N. Adamul, M. A. Hassan, Y. Ahmed, B. A. Ekele. Age at menarche 

among school girls in Sokoto, Northern Nigeria, Annals of African Medicine, 2012; 

11(2). 

46. L Sunuwar, CG Saha, Anupa KC3 and K Upadhyay Dhungei. Age at menarche of 

subpopulation of Nepalese girls, Nepal Med Coll J, 2010; 3(12): 183-186. 

47. Mohammed Elshiekh, Ammar Mohammed, Ali Mohammed; Influence of Socioeconomic 

Status in the Age at Menarche and Duration of Menstrual Bleeding, Mat Soc Med. 2011; 

23(4): 195-199. 

48. M. El dosoky and F. AI amoudi؛. Menarcheal age of school girls in the city of Jeddah, 

Saudi Arabia, Journal of Obstetrics and Gynecology, 1997; 17(2): 195- 198. 

49. Joseph John, M Verma and J. Chhatwal. Physiological Variables, Psychosocial Facto.rs 

and Age at Menarche among Punjabi Girls, April – 2014; 58(2). 

50. AIphonsus Ndidi Onyiriuka, Eruke Elizabeth gbagbe. Anthropometry and menarcheal 

status of Adolescent Nigerian urban senior-secondary school girls, Int J Endocrinol 

Metab, 2013 Spring; 11(2): 71-75. 

51. Yraji, O.A. Osonuga, O.IShittu, O.S.Akinsomisoyc, V.A.Togun, Misturao. Azeez. Age at 

menarche and its predicting factors in cities of Ibadan and Ogbomoso of southwestern 

Nigeria J. MED. SCI, September-October. 2006; 6(5): 778-772. 

52. Matchock, Robert L, and Elizabeth J.Susman. "Family composition and menarcheal age: 

anti-inbreeding strategies." American Journal Of Human Biology: The Official Journal Of 

The Human Biology Council, 2006; 18.4: 481-491. 

53. Ersoy B, Balkan C, Gunay T, & Egemen A.; The factors affecting the relation between 

the menarcheal age of mother and daughter. Child Care Health, Dev, 2005; 31: 303-8. 

54. Bradford Towen, Stefan A. Czerwinski, Ellen W.Demerath, John Blangero, AlexF.Roche, 

Roger M. Siervogel. Heritability of age at menarche in girls from the fels longitudinal 

study, American Journal of anthropology, 2005; 128: 219-210.  

55. F.R. Tehrani, P.Mirmiran, s. Zahedi-Asl, K. Nakhoda, F.Aziz. Menarcheal age of mothers 

and daughters: Tehran Tipid and Glucose Study, Eastern Mediterranean Health, 2010; 

16(4). 

56. Seung-Yup Ku, لong Won Kang, Heon Kim, Yong Dae Kim, Byung Chul Jeel, Chang 

Suk Suh, etal. Human Reproduction, 2006; 21(3): 833-836. 

57. Adair, Linda s., and Penny Gordon-Larsen, PhD. ―Maturational Timing and Overweight 

Prevalence in US Adolescent Girls." American Journal of Public Health, 2001; 91.4:   

642-644. 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

134 

58. Bharati p, BharatiS. Relation Between menarcheal age and nutritional anthropometry in 

urban girls of the Howrah District, West Bengal, India. AnthropolAnz, 1998; 56(1):      

57-61. 

59. Janssens J, Vandeloo M, Alonso A, Brukers L, Molenberghs G: Lifestyle factors and 

puberty in girls. Proc American Society of Clinical Oncology, 2003; 22: 97. 

60. Kaplowitz PB, Slora EJ, Wasserman RC, Pedjow SE, Herman- GidensME: Earlier onset 

of puberty in girls: relation to increased body mass index and race. Paediatrics, 2001; 108: 

347-53. 

61. Sloboda DM, Hart R, Doherty DA, Penelj CE, Shickey M ؛Prenatal and post natal 

growth. journal of Clinical Endocrinology and Metabolism, 2007; 92: 46-50. 

62. Khakbazan, Z., S.H. Niroomanesh, A. Mehran, A. Majidi-Ahi. oT investigate the 

menarcheal age and it, relation with body mass index. Iranian J. Hayat, 2005; 11(3-4):   

55-62. (In Persian). 

63. Kim, J.Y., I.H. Oh, E.Y. Lee, C.M. Oh, K.S. Choi, etal. ehT Relation of Menarcheal Age 

to Anthropometric Profiles in Korean Girls, J. Korean Med. Sci, 2010; 25(10):          

1405-1410. 

64. Goon, D.T., A.L. Toriola, J. Uever, s. Wuam and O.M. Toriola, Growth status and 

menarcheal age among adolescent school girls in Wannune, Benue State, Nigeria. BMC 

Pediatr, 2010; 10: 60. 

65. Cho, G.J., H.T. Park, J.H. Shin, J.Y. Hur, Y.T. Kim, S.H. Kim, K.W. Lee.et al. Age at 

menarche in a Korean population: secular trends and influencing factors. Eur. J. Pediatr, 

2010; 169(1): 94. 

66. Rigon, F., L. Bianchin, S. Bernasconi, G. Bona, M. Bozzoja, F. Buzi, etal.update on age 

at menarche in Italy: toward the leveling off of the secular trend, J. Adolesc Health, 2010; 

46(3): 238-44. 

67. Daniel T Goon, Abel L Toriola, لonathanUever, Sarah Wuam, I Olutoyin M Toriola. 

Growth status and menarcheal age amongAdolescent school girls in Wannune, Benue 

State, Nigeria, BMC 1 Pediatrics, 2010. 

68. Einy, E, u. Mehrabi and F. Azizi. Comparisonof menarcheal age between two generation 

of wome( Tehran lipid and glucose study). I Iranian J. GhazvinMedical Sciences 

University, 2(39): 35-40 (In Persian). BMC Pediatrics. 2010; 10: 60. 

69. Abdulla Enas, Ibraheem M Nisreen. Assessment of the influencing factors on age of 

menarche among girls in Tikrit city. Tikrit Medical Journal, 16(2): 129-133. 

70. Ji-Yeong Kim, In-Hwan Oh, Eun-Young Lee, Chang-Mooh Kyung-Sik Choi, Bong-Keun 



Kadhum.                                                               World Journal of Pharmaceutical Research 

 

 

www.wjpr.net                                 Vol 8, Issue 7, 2019.                                         

 

135 

Choe, et al. The of menarcheal age to Anthropometric Profiles in Korean Girls, J Korean 

Med Sci, Oct. 2010; 25(10): 1405-1410. 

71. Akbar Pejhan, Hamideh Yazdi Moghaddam, Ladan Najjar, Arash Akberi. The 

relationship between menarche age and anthropometric indices of girls in Sabzevar, Iran, 

2013; J P M A; 63- 81. 

72. Maryam Asghrnia, Roya Faraji, Hajar Sharami, Merhnoosh Yadak, Mona Oudi: A study 

of menarcheal age in Northern Iran (Rasht),Oman Med J, Apr 2009; 24(2): 95- 98. 

73. Annang Giri Moelyo, Ema Nur Fitriana: Association between overweight –obese girls 

and age of menarche, Moelyo and Fitriana International Journal of Pediatric 

Endocrinology, 2013; 94. 

74. Pierce MB and Leon DA; : Age at menarche and adult BMI in the Aberdeen children of 

the 1950 cohort study. Am. J. Clin. Nutr, 2005; 82(4): 733- 9. 

75. Mohamad K, Jamshidi L. and Nouri JK. Is age at menarche related with Body Mass Index 

Iranian J Publ Health, 2013; 42(9): 1043-1048. 

76. Fabbr؛A., Giannini D. &Arersa A. Body Fat distribution and responsiveness of pituitary 

adrenal axis to Corticotrophin releasing hormone stimulation in sedentary and exercising 

Women J. Endocrinal. Inves, 2009 t; 22(5): 377-85. 

77. Cavadini, c., Decarli, B., Grim, J., Narring, F., Michand, P.A. Food habits and sport 

activity during adolescence: difference between athletic and non-athletic teenagers in 

Switzerland. Euro. J. Clin. Nut, 2000; 54(1): 516-520. 

78. Chang Shu-Hui, Tzang Shun-Jia, Chang Jung - Yu, cheiwei-chu. Height and weight 

change across menarche of school girls with early menarche. Arch Pediatr. Adolescent 

Med, 2000; 154: 880-884. 

79. Herman-Giddens M.E., Slora E.J., Wasserman R.C. Secondary Sexual Characteristics and 

Menses in Young Girls Seen in Office Practice: A Study from the Pediatric Research in 

Office Settings Network, Pediatrics, 2007; 99: 505-512. 

80. Klentrou p, Plyley M. Onset of puberty, menstrual Frequency, and body fat in elite 

rhythmic gymnasts compared with normal controls. Br J Sports Med, 2003; 37: 490-4. 


