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Introduction 
Menarche, the onset of the first menses, is an important maturity indicator in assessing the 
developmental status of a pubertal female (Cameron and Nadgdee, 1996). This biological event that 
appears to be a particularly sensitive indicator of the biosocial status of a population is the outcome of 
a number of social, ecological, and biological factors (Bielicki and Welon, 1982; Dann and Roberts, 
1993; Padez, 2002; Vienna and Capucci, 1994). Socioeconomic status -nutrition, health care, living 
conditions- (Apraiz, 1999; Bodzsar, 1998; Sa´nchez-Andre´s, 1997; Simodon et al., 1997), geographic 
environment -temperature, altitude, humidity, seasonality- (Boldsen, 1992; Gonzales et al., 1996), 
genetic influences -ethnic group, family heredity, constitutional type- (Campbell and Udry, 1995; 
Loesch et al., 1995; Malina et al., 1997; Meyer et al., 1991; Treoloar and Martin, 1990) are may listed 
among these factors. Due to improvements in the general pattern of these factors, especially the ones 
concerning nutrition and health care, age at menarche in Europe, North America and other developed 
countries has shown a general downward trend (Eveleth and Tanner 1990).  

In Turkey, a developing country, studies of menarche are limited. However, several unpublished 
manuscripts are available for a few cities based on selected and unrepresentative samples on this 
subject. The aim of the present study was to investigate the influence of some socioeconomic 
conditions; in particular, parents’ educational level and occupation, family size on age at menarche of 
Turkish girls live in urban. The secular change in the body dimensions and age at menarche in Ankara 
during the 20th century was also analyzed.  
 
Material and Methods  

Sample 
A cross-sectional anthropometric survey was carried out in two primary, two secondary and two high 
schools of Ankara, the capital of Turkey. These schools were selected randomly among all the schools 
in Ankara; all of them were located in the urban centre of Ankara. The urban centre is similar to that in 
an industrialized country, i.e. formed by concrete buildings and served by electricity and water 
systems.  

Social and Anthropometric Data  
Categorization of socioeconomic class was based on the occupation and education of the parents by 
applying the Hollingshead index. Six educational levels and six occupational categories were used to 
identify socioeconomic classes. A score of 1 was given to the lowest level of education and 
occupation, and a score of 6 was given to the highest. Hollingshead scoring was modified according to 
national Turkish standards. Three socioeconomic classes were identified, as low, medium and high, 
on the basis of the sum of scores.  

A total of 400 girls, aged between 10 and 17 years, were examined. Height and weight were 
measured according to the International Biological Programme (Weiner and Lourie, 1969) and 
Anthropometric Standardization Reference Manual (Lohman et al., 1988). Each student was 
measured without shoes and wearing light-weight clothes. Height was measured to the nearest 
millimeter and weight was recorded to the nearest 100 g. Body mass index was calculated with height 
and weight: Body Mass Index = weight/height2. 

The girls were subjected to a personal questionnaire relative to their menstruation. The ‘status quo’ 
method was used to estimate mean age at menarche (Rusbach et al., 1962). Each girl was asked 
whether they had or not started menstruation, always by the same well-trained technician. 

Statistical analysis  
Probit analysis (Finney, 1971) was performed to estimate mean age at menarche using the probit 
procedure of SPSS 13.0 package. The probit procedure calculates maximum likelihood estimates of 
regression parameters of the percentage of menstruating girls; from these parameters are derived 
estimations of mean age at menarche, standard error and the standard deviation in the sample. The 
analysis was made using the exact ages, from the last half year age group with 0% of mature girls to 
the first half year age group with 100% of mature girls.  

Between-group differences in age at menarche were compared by means of one-way analysis of 
variance and the existence of secular trends was examined by means of linear regression analysis 
using SPSS package.  
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Results 
The ages of the girls involved in the study ranged between 10 and 17 years, with a mean of 13.8+2.3 
years. In this study, we found that the mean height 157.7+8.6 cm and the mean weight was 51.1+10.2 
kg. The mean BMI was 20.4+2.9 kg/m2.  

Table 1 summarizes some of the family characteristics of each girl. Concerning parents’ 
educational and occupational statuses, most of the fathers had university training (54.0%), of the 
mothers had high school training (40.1%), and most of the fathers had administrative and related 
workers (49.7%), of the mothers had housewife (55.1%). When the structure of families was 
evaluated, it was found that most of them had two children (53.5%). Only 0.21% of the families had 
four and more children. 
 

Table1. Socioeconomic Characteristics of the Sample. 
Socioeconomic characteristics Number Percent Score 
Fathers’ education    
Postgraduate 8 2.1 6 
University 203 54.0 5 
High school 112 29.9 4 
Secondary school 38 39.9 3 
Primary school 15 4.0 2 
No education - - 1 
    
Mothers’ education    
Postgraduate - - 6 
University 127 33.2 5 
High school 153 40.1 4 
Secondary school 55 14.4 3 
Primary school 41 10.7 2 
No education - - 1 
    
Fathers’ occupation    
Higher executives of large concerns, proprietors, and major professionals 72 19.2 6 
Business managers, proprietors of medium-sized businesses, and lesser 
professionals 187 49.7 5 

Administrative personnel, owners of small businesses, and minor 
professionals 82 21.8 4 

Unskilled workers 15 4.0 3 
Retired 20 5.3 2 
No occupation - - 1 
    
Mothers’ occupation    
Higher executives of large concerns, proprietors, and major professionals 12 3.2 6 
Business managers, proprietors of medium-sized businesses, and lesser 
professionals 73 19.4 5 

Administrative personnel, owners of small businesses, and minor 
professionals 41 10.9 4 

Unskilled workers 10 2.7 3 
Retired 33 8.8 2 
Housewife 207 55.1 1 
    
Total offspring    
1 56 14.9 5 
2 201 53.5 4 
3 96 25.5 3 
4 22 5.9 2 
5 ≥ 1 0.3 1 
 

Table 2 presents the number and the proportion of menstruating girls at every 1 year interval after 
fitting a probit model. A test of goodness of fit confirmed the appropriateness of the probit model 
employed. The youngest girl menstruating in Ankara was 10.84 years old, and the oldest non-
menstruating one was 15.35 years old. Mean (SD) of age at menarche based on probit model was 
then estimated as 12.42 (±1.04) years with 95% confidence intervals (95% CI: 12.19-12.65). 
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Table2. Number (%) of menstruating girls at every one year interval after fitting a probit model. 

Age 
group* 

Total 
number 

Number of 
menstruating 

Percent of 
Menstruating 

10 39 1 2.6 
11 47 3 6.4 
12 44 15 36.4 
13 56 44 80.4 
14 42 36 85.7 
15 55 54 98.2 
16 42 42 100.0 
17 51 51 100.0 

*Age groups 10, 11, etc. signify 9.49-10.50, 10.51-11.49, etc., respectively. 
χ2 = 7.8, d.f. = 6, p=0.251 (non significant). 

 
Consideration of the overall results of this investigation leads one to conclude that even relatively 

small socioeconomic differences exert a delaying influence on the age at menarche. Both 
anthropometric measurements and menarche are influenced by environmental factors such as 
education and occupation, among many other variables. Menarcheal age of girls in high 
socioeconomic class was one of the earliest reported in our sample (Table 3, Fig. 1).  

 
Table3. Age at Menarche in Total Sample According to the 

Socioeconomic Status (SES). 
SES N Mean SE χ2 d.f. p 
High 186 12.38 0.15 2.7 6 0.845 

Medium 128 12.53 0.11 5.8 6 0.449 
Low 82 12.70 0.25 12.0 6 0.061 
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Figure1: Body Mass Index Values of Turkish Girls According to the Socioeconomic Status (SES). 
 
 

There is a statistically significant differences in anthropometric characteristics between 
menstruating and non-menstruating girls’ in all sample (p<0.001). However, concerning of same age 
group menstruating girls’ anthropometric measurements are higher than non-menstruating girls in all 
age groups (Table 4). 
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Table4. Comparisons of anthropometric characteristics by menstruating status. 

Age 
Group 

Menstruating 
Status N Height 

(cm) S.D. Weight 
(kg) S.D. BMI 

(kg/m2) S.D. 

10 Nonmenstruating 
Menstruating 

39 
  0 

141.6 
- 

5.4 
- 

36.9 
- 

7.8 
- 

18.35 
- 

2.6 
- 

11 Nonmenstruating 
Menstruating 

44 
  3 

149.7 
151.1 

7.3 
3.6 

42.5 
55.2 

9.6 
4.2 

18.89 
24.90 

3.2 
2.4 

12 Nonmenstruating 
Menstruating 

29 
15 

155.0 
157.7 

4.8 
5.0 

47.8 
50.6 

7.1 
6.4 

19.90 
20.42 

2.7 
1.8 

13 Nonmenstruating 
Menstruating 

12 
44 

156.2 
158.2 

4.4 
5.6 

46.7 
51.0 

11.4 
4.6 

19.06 
20.38 

4.2 
2.5 

14 Nonmenstruating 
Menstruating 

  6 
36 

159.1 
161.6 

3.1 
5.2 

43.1 
55.5 

4.8 
8.1 

16.99 
21.26 

1.4 
2.9 

15 Nonmenstruating 
Menstruating 

  1 
54 

163.9 
164.0 

- 
4.9 

47.9 
56.2 

- 
7.0 

16.97 
20.89 

- 
2.6 

16 Nonmenstruating 
Menstruating 

  0 
42 

- 
164.0 

- 
4.3 

- 
59.1 

- 
6.3 

- 
22.08 

- 
2.2 

17 Nonmenstruating 
Menstruating 

0 
51 

- 
164.1 

- 
4.9 

- 
56.9 

- 
6.0 

- 
21.22 

- 
2.2 

 
Discussion 
Age at first menstruation has shown a decreasing secular trend in many populations. In the USA, the 
mean age at menarche decreased from >14 years prior to 1900 (Wyshak and Frisch 1982) to <12.5 
years at present (Chumlea et al. 2003). Scandinavian studies demonstrated a trend towards a 
younger age at menarche during the second half of the 20th century (Helm and Helm 1984), and also 
in Israel mean age at menarche decreased over time from 13.41+1.30 years for women born prior to 
1970 to 13.03+1.28 years for those born post 1978 (Chodick et al. 2005). 

Few studies in Turkey have assessed age at menarche, and these have shown a great deal 
variability in the timing of this event. The mean menarcheal age in the Ankara, calculated by probit 
analysis was 12.42 (±1.04) years in the present study. Concerning to studies on age at menarche in Ankara, 
mean age at menarche has varied from 12.4 years (Bektaş, 2004) to 14.6 years (Egemen, 1972; Table5).  

In many countries, urbanization is also connected to lifestyle. Generally, the percentage of persons 
with higher education and high level of Professional skills is greater in urban than rural populations. 
Numerous studies showed that socioeconomic variability between urban and rural populations is 
caused differences in sexual maturation. In the present study, our findings are similar the other studies 
(Table 5). 

 
Table 5. Comparison of mean age at menarche in Ankara 

Author Location Mean 
Bayçu and Kocatürk, 19671 Urban 13.3 

Akın, 19701 Rural 14.0 
Egemen, 19721 Rural 14.6 

Yarar, 19941 Urban 13.0 
Bektaş, 20042 Urban 12.4 

1Years, recalled ages; 2recalculated by probits 
 

Table 5 summarizes studies on age at menarche in Ankara. The changes in age at menarche 
among the Turkish girls are likely related to improvements in the health and nutritional situation of 
these populations through the second half of the last century, as Turkey experienced significant 
improvement in living standards, e.g., those related to education and health care, during this period 
(Bektaş, 2006; TURKSTAT, 2000).  

We evaluated whether the age at menarche was affected by different socioeconomic status in 
adolescent girls who live in urban area. Urban girls were menstruating significantly earlier than the 
girls living in rural areas in Ankara. From our results we can conclude that the girls from families with 
high socio-economic status experience menarche at an earlier age than girls from families with lower 
socioeconomic status. However, socioeconomic status dependent disparities in menarcheal age were 
smaller in the population of big cities in comparison to smaller towns and rural areas. This 
phenomenon might be due to differences in the standard of living. 

In summary, this work reports the first estimate of age at menarche in Turkish populations as well 
as an evaluation of the secular changes that have occurred in this physiological variable over a 37-
year span. A significant change in age at menarche toward earlier menarcheal age in the past 37 
years in this population is shown. This indicates that, despite the negative effect of environment in 
which they live, there has been general improvement in overall socioeconomic conditions in Turkey. 
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