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Abstract 

Background 

There are differences in the age at menarche in different countries and it seems that in recent decades 

gradually the age of puberty is declining. The aim of the present study was to determine the age at 

menarche and its related factors in school girls in Zanjan city, Iran. 

Materials and Methods 

This cross-sectional study was conducted on 1,500 healthy school girls between 6-17 years old who 

were selected on the basis of a multistage probability sampling. Age at menarche, birth weight, family 

size, Body Mass Index (BMI), fast food consumption, and physical activity, were recorded. Data were 

analyzed using SPSS version 16.0. 

Results 

Out of 1,500 students, 273 girls (18.2%) had experienced menarche with a mean age of 12.6±1.6 

(95% confidence interval [C]: 12.4-12.8), and a median age of 13 years. The prevalence of early 

menarche was 10.3%, (95% CI: 6.6%-14.1%). A significant association between menarche and BMI, 

frequency of fast food consumption and birth rank was observed; however, we didn’t find a 

significant association between physical activity (P>0.05) and birth weight (P>0.05) with menarche.  

 

Conclusion 

The mean age of menarche in our study was 12.6±1.6 years old, similar to other studies in Iran, and it 

was significantly associated with higher BMI. 
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1- INTRODUCTION 

    Puberty is a biological process 

associated with growth acceleration, 

appearance of secondary sexual 

characteristics and evolution of 

reproductive capability (1, 2). The 

hallmark of puberty in girls is Menarche, 

which is the most prominent event in the 

women’s life (3), and can easily be 

remembered (4). There are some varieties 

in the age at menarche in literature (5). 

The age at menarche in Korea is 12.7 (6), 

Dutch girls 13.05 (7), Ghana 13.66 (8), 

USA 12.8 (9), and in different parts of Iran 

vary from 11.86 to 12.91 years (10-15). 

In recent decades the age at menarche is 

gradually declining (16-19), although a 

study in turkey did not show the same 

trend (20). Genetics is one of the most 

important factors in the onset of menarche 

(21), however, other factors such as 

nutrition, psychological disorders, 

geographical and socioeconomic 

conditions, and exercise, have also been 

considered (12, 22). In addition, the effect 

of intrauterine growth and low birth weight 

on earlier and rapid puberty progression 

have been determined in several studies 

(23-24).  

The effect of different factors influencing 

menarche is still a matter of debate. 

Although,  a study in the USA suggested 

that age at menarche is not dependant to 

body mass index (BMI) (25); some studies 

showed that  BMI and age at menarche 

were inversely related (4,20,26). Many 

studies concluded that exercise delays 

menarche age (5, 27), but other studies 

showed that early puberty occurred in 

African American girls, having 

recreational physical activities (28).  

According to the importance of 

determining age at menarche in teenagers 

and its psychological impact, this study 

was designed to verify the age at menarche 

and its related factors in the school- age 

girls in Zanjan, Iran. 

2- MATERIALS AND METHODS 

    This cross-sectional descriptive study 

was conducted to determine the age of 

menarche in 7-17 years old girl students of 

Zanjan city, Iran. Zanjan province, which 

is located in the North West of Iran with 

semi-mountainous climate has a total 

population of 1,020,000 (49% of the 

population are female). One thousand and 

five hundred girls from primary, middle 

and high schools of Zanjan were enrolled 

in this study by multistage probability 

sampling. 

2-2. Methods 

First, the list of all schools in the area with 

their students was extracted from the Vice 

Consul of Education. The population ratio 

in each age group in different parts of the 

city was calculated. The different areas of 

the city were categorized into three 

socioeconomic levels (High, moderate and 

low). According to population ratio in each 

socio-economic area a randomized sample 

of students was selected in different age 

groups.  

2-3. Measuring tools 

The data were gathered by direct interview 

and examination and by reviewing the 

health records. Each participant was 

examined by the researchers to confirm the 

health and rule out any diseases affecting 

growth. The age of menarche onset was 

asked and the secondary sexual 

characteristics were also recorded. In cases 

with positive history of menarche the date 

was recorded with the accuracy of 0.01. 

The date of birth, birth weight, birth rank, 

family size, parental education, place of 

residence (leased or personal), and the 

frequency of fast food consumption in a 

week, and physical activity were recorded 

in pre-designed questionnaire. Regular 

physical activity was defined as physical 

activity for 30 minutes 3 times a week 

(29). 

 2-4. Measurements 
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Weight was measured by a trained person 

with Seca scale (769 Digital Column 

Scale), and height was measured with an 

accuracy of 0.5 cm in standing position 

without shoes on a flat surface, while the 

legs were sticking together with the arms 

free around the body and hip, shoulder and 

back in a straight line. Body mass index 

(BMI) was calculated as weight (kg) 

/height
2
 (m

2
),  and the result converted into 

age and gender specific as defined by the 

growth charts provided by the Centers for 

Disease Control and Prevention (CDC, 

2010). The BMI percentiles were 

categorized into four groups: underweight 

(below 5% percentile), normal weight (5-

85% percentile), and overweight 

(percentile 85- 95%) and obese 

(percentile> 95%) (4).  

2-5. Ethical consideration 

This project was approved by the Ethics 

Committee of Zanjan University of 

Medical Sciences. All researchers are 

committed to the principles of the Helsinki 

Convention and patients’ information was 

protected. 

2-6. Inclusion and exclusion criteria 

Inclusion criteria were: the female students 

with ages less than 18 years old who lived 

in the Zanjan city, Iran. The students who 

had chronic diseases and used medications 

such as corticosteroids and 

anticonvulsants, were excluded of the 

study.  

2-7. Data Analyses  

Data were expressed as number 

(percentage). Comparisons were 

performed by Chi-square test for 

categorical variables. Logistic regression 

models were used to evaluate the 

association between menarche and study 

variables while adjusting for various 

confounders. Analysis of the data was 

carried out using SPSS 16.0 (SPSS Inc., 

Chicago, IL, USA). 

3- RESULTS 

     In this study, 1,500 school girls (6-17 

years old) from 3 socioeconomic regions 

of Zanjan city, were evaluated. Depending 

on a population ratio of each region, 530 

(35.3%), 577 (38.5%), and 393 (26.2%), 

students from low, moderate and high 

socio-economic regions, respectively, were 

enrolled in the study. The mean age and 

standard deviation (SD) of the study group 

was 10.4 (±2.2) years. Most of the 

participants (80%), were first and second 

child of the family and lived in their 

personal houses. Only 9.2% of mothers 

and 14% of fathers had academic 

education. 

The socio-demographic and personal data 

of the students are shown in Table.1.Out 

of 1,500 cases, 273 (18.2%), had menarche 

experience and the mean age of their first 

menarche was 12.6±1.6 (95% confidence 

interval [CI]: 12.4-12.8). The minimum 

and maximum age of menarche were 

between 7 and 17, respectively, with a 

median of 13 years old. Early menarche 

defined as experiencing menarche before 

11, was seen in 28 students (10.3%, 95% 

CI: 6.6%-14.1%). Obesity was observed in 

5 (0.3%) cases (95% CI: 0.1%-0.7%), and 

25 students (1.7%), were overweight (95% 

CI: 1.1%-2.4%). The frequency of fast 

food consumption in 1,431(95.4%) of the 

cases was less than 2 times in a week, 212 

(14.1%) girls had reported regular physical 

activity and in 169 (11.3%) students the 

birth weight was less than 2500 grams 

(Table.1). 

There was a significant relationship 

between menarche experience and the 

frequency of fast food consumption in a 

week (P< 0.001), birth rank (P< 0.001), 

and BMI (P< 0.001) (Table.2).   

No significant relationship was found 

between menarche experience and regular 

physical activity (P=0.15), as well as birth 

weight (P=0.959). In the multiple logistic 

regression analysis, using BMI, birth rank, 
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fast food consumption, physical activity 

and residence status in the model, the risk 

of menarche was significantly and 

independently associated with BMI, birth 

rank and fast food consumption (Table.3).   

 
    

  Table-1: Socio-demographic and personal data of girl students 

Percentage Frequency Variables 

22% 330 7-8.5 

Age groups 

20.1% 302 8.6-10 

20.5% 307 10.1-11.5 

17.5% 262 11.6-13 

19.9% 299 13.1-14.5 

Percentage Frequency Residence region 

35.3% 530 Low Different socioeconomic 

areas of the city 38.5% 577 Moderate 

26.2% 393 High 

Percentage Frequency Birth rank 

33.7% 505 First child 

Birth rank groups 

49.3% 740 Second child 

12.9% 193 Third child 

3.1% 46 Fourth child 

0.9% 13 Fifth child 

0.2% 3 Sixth or more 

Percentage Frequency Residence status 

26.3% 395 Leased 
Groups 

73.7% 1105 Personal 

11.3% 169 < 2500 
Birth weight 

88.7% 1331 >2500 

4.6% 69 >2 per week Fast food consumption 

 95.4% 1431 <2 per week 

14.1% 212 Yes 
Physical activity 

85.9% 1288 No 

83.7% 1255 <50 

BMI 
14.3% 215 50-85 

 95ا-85 25 1.7%

0.3% 5 >95 

 
   Table-2: The relationship between menarche and study variables 

P-value 

 Positive history of 

Menarche  

Number /Percentile 

 Negative history of 

Menarche  

Number /Percentile 

 

Variables 

0.001 247(90.5%) 

 

1184(96.5%) 

 
Positive 

Fast-food 

consumption ≤ 2/wk 
(9.5%) 26 

(3.5%) 43 

 

Negative 

0.15 
46 (16.8%) 166 (13.5%) Yes Regular Physical 

activity 227 (83.2%)  1061 (86.4%) No 

0.001 

81 (29.8%)  424 (34.6%) 1
st
  

Birth rank 
116 (42.5%)  624 (50.9%) 2

nd
  

52 (19%)  141 (11.5%) 3
rd

  

24 (8.8%)  38 (3.1%) >4
th
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0.000 

 

248 (90.8%)   

 

1222 (99.6%) 
Underweight and 

normal 
BMI 

25 (9.2%)  5 (0.4%) 
Overweight and 

obese 

0.959 
31 (11.4%)  138 (11.2%) < 2,500 

Birth weight 
242 (88.6%) 1089 (88.8%) > 2,500 

 

 
Table-3: The relationship between menarche and study variables using multiple logistic regression 

model 

Variables Odd ratio Confidence interval P- value 

Fast food consumption 

<2 times a week 

>2 times a week 

 

1.00 

2.83 

 

 

1.64-4.87 

 

0.0001 

BMI 

<50 

50-85 

>85 

 

1.00 

3.91 

33.86 

 

 

2.82-5.43 

12.66-90.58 

 

0.0001 

Birth rank 

1 

2 

3 

≥4 

 

1.00 

0.94 

1.85 

2.70 

 

0.68-1.31 

1.21-2.83 

1.46-4.97 

 

0.0001 

 
 

 

4- DISCUSSION 

     The mean age of menarche in our study 

was 12.6±1.6 (95% CI: 12.4-12.8), with 

the minimum and maximum age of 7 and 

17 years old. This finding is similar to the 

study in Kuwait (12.41years) (4), Istanbul 

( 12.74 years) (20), Tehran (12.68 years) 

(10), Maharashira, India (12.62years) (30), 

Chile (12.7 years ) (31), France (12.5 

years) (32), Poland (12.77 years) (33), 

Spain (12.83 years) (34), and different 

from South Etiopia (13.9 years) (35), 

Ethiopia, Mekelle (14.24 years ) (36), 

Nigeria (13.66 years  ) (37), Uganda (13.3 

-13.6 years) (38), and North  Korea (16 

years) (39).  

In Iran the age at menarche in different 

climatic zones are as follows: Tehran 

(12.68 years) (10), Shiraz (12.91 years) 

(11), Sabzevar (12.5 years) (12), 

Mazandaran (12.5 years) (13), Isfahan 

(12.65 years) (14), Ahvaz (11.86 years) 

(15). The difference in the menarche age 

can be due to genetic, racial and 

geographical variations. For instance, it is 

stated that African girls have a higher age 

at menarche (26). Early menarche was 

seen in 10.3% of students compared to 

8.5% in Kuwait (4), 7.8% in white 

American girls (40), and 6.1% in Nigeria 

(37). The various rates of early menarche 

may be due to different definition in 

different studies. In this study, we defined 

early menarche as menarche before 11 

years (4); however, there are different 

definitions for early menarche such as a 5
th

 

percentile or below one standard deviation. 

Obesity and overweight were seen in 0.3% 

and 1.7%, respectively, and there was a 

significant relationship between menarche 

and BMI. Several studies demonstrated the 

significant and negative association 

between BMI and menarche (4, 16, 24, 
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35); they showed that early maturing girls 

had significantly higher BMI than late 

maturing ones. It has been thought that the 

effect of BMI on puberty is due to an 

alteration in Leptin regulation (24). 

According to Frisch theory, when body fat 

increases from 16% to 23%, menarche 

occurs which is consistent with the 

increase in BMI (26). Raji has showed the 

relation between age at menarche (AM), 

and body weight (BW) in the formula: 

"AM= 15.198- 0.0275 BW" (37). The 

study at Uganda did not show an 

association between BMI and menarche, 

although a negative association was found 

between menarche and hip circumference, 

and it was concluded that adiponectine and 

leptin levels were mostly associated with 

hip circumference and the fat in the 

gluteofemorale region (38). Some authors 

suggested that although the BMI of 

adolescent girls is increasing, the age at 

menarche is not decreased (25). 

 In the present study, there was a 

significant relation between the frequency 

of fast food consumption and menarche, 

which is similar to a study in USA that 

proposed American lifestyle and diet were 

effective in reducing the age of puberty 

onset (16). The effect of fast food 

consumption on puberty can be explained 

by the fact that fast food causes obesity 

and increases BMI which can accelerate 

puberty. In our study there was no 

significant relationship between regular 

sport and menarche; while many studies 

stated that exercise was effective in 

delaying puberty (28, 30, 35). Perhaps the 

reason for this discrepancy is, that we 

trusted students’ claim without any 

verification. We did not find a significant 

association between birth weight and 

menarche. It was expressed that children 

with intrauterine growth retardation have 

earlier puberty, or if puberty occurred in 

normal times, it had a faster progression 

(23, 24). Ibanez illustrated that girls with 

precocious puberty, particularly those with 

low birth weight, are hyperinsulinemic and 

their onset of puberty is advanced up to 6 

months (41). Our results are different, and 

it seems that it would be better, 

considering the growth pattern of early 

childhood along with birth weight (22). In 

the present study there was a significant 

relationship between birth rank and family 

size with  menarche, so that in children 

who had experienced menarche, the 

percentage of children with higher birth 

rank (fourth and up), were three times 

more common. This result is similar to 

some studies (42, 43), but it is different 

from the study of Hossain et al., in 

Malaysia (44). 

5- CONCLUSION 

    The mean age of menarche in our study 

was 12.6±1.6 years old; so that the age at 

menarche in Zanjan city, was similar to 

most studies conducted in Iran and other 

industrialized countries and it was 

significantly associated with higher BMI, 

frequency of fast food consumption in 

week and higher birth rank.  
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