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Review Article

Abstract

Background: Menarche is viewed as an excellent physiological marker of adolescent maturation.[1] It is
apparent that the age at menarche is a developmental milestone, which is highly variable and highly sensitive
to a variety of internal and external forces. Knowledge of the age at menarche will help the government to
design and implement programmes about reproductive health of women, to set laws about age at marriage,
family planning, abortion etc and to decide the appropriate age at which the topics like the sex education,
contraception and sanitary practices can be incorporated in schools. The present study attempts to find the
age at menarche in girls from Gulbarga city of Karnataka. We also investigated whether the age at menarche
is associated with mother’s menarcheal age, socioeconomic status,BMI. The findings are reported here. Design:
Observational cross sectional study. Methods: the study was conducted among school going girls aged
between 10 and 16 years.246 girls participated in the study on voluntary basis.A predesigned questionnaire
was administered and girls were briefly examined.Data collected was analysed using MS excel and EPI info
version 4. Results: Out of 246 cases studied 152 cases were having menstruation, most frequent age of
menarche being 12 years when 46 cases (18.7%)had its onset and 13years when 46 cases (18.7%) had its
onset. The lowest age was 10 years and highest was 14 year. Mean age at menarche was found to be12.14 (±
1.086). There seems to be definite association of various factors which modify the age at menarche like
mother’s menarcheal age,socio-economic status. Conclusion: There was a positive correlation between
menarche and maternal age at menarche and socioeconomic status.
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Introduction

Menarche is considered a distinct
benchmark for sexual maturation. It is also
considered as an indicator of quality of life of
a population since a number of biological &
socio-economic factors influence.[2]

Menarche is affected by genetic fac­tors,
race, environmental conditions, nutrition,

physical activity, geographic location, urban
or rural residence, health status, psychological
factors, body mass index (BMI), family size,
socioeconomic status, parental educational
level, occupation of parents, loss of parents,
child sexual abuse, physical stress, tea
consumption, and passive smoking.[3]

There have been reports that there is a fairly
good correlation between the age of menarche
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of mothers’ and their daughters’.[4,5]

Variation in the timing of puberty (onset/
timing of menarche) are marked between well
of and under privileged population with a
marked delay in menarche reported in under
privileged girls.[6]

Girls with early menarche were more likely
to be overweight at ages 7, 11, and 16 years
than those with late menarche, although early
menarche was also reported by girls who were
underweight or of average weight.

These findings support the hypothesis that
in well nourished populations the relation
between menarche and body size is largely
regulated by genetic factors and that nutrition
is less important.[7]

The present study aims at reporting the
mean age at menarche among the girls of
Gulbarga, Karnataka and to assess the
influence of parameters like mother’s age at
menarche, socioeconomic status and body
mass index.

Methods

The present study was conducted among
246 adolescent girls in age group of 10 and 16
years, randomly selected from schools of
Gulbarga. 246 schools girls were selected from
July 2014 to august 2014, thus completing
sample size of 246. The present study was
undertaken to study the mean age at menarche
and effect of factors like mother’s monarchial
age, socioeconomic status and BMI on the
onset of menarche among girls of Gulbarga.
Every case was examined physically to exclude
the presence of any disease. The girls were
interviewed separately and privately. Their
ages were recorded and their weight & height
taken. Information regarding their socio-
economic status was calculated according to
Modified Kuppuswamy Scale. This is cross
sectional descriptive study.

Results

Table No.1 shows age distribution of cases
having menstruation, girls from 10 to 16 years
were examined and out of total 246 cases, 152
cases having menstruation and 94 cases not
having menstruation were reported. At 10
years of age only 10 cases (4.1%) were having
menstruation like this at 11 years i.e 35 cases
(14.2%) ,at 12 years and 13 years ,46
cases(18.7%) each at 12 and 13 years and at
above 14 years, 15 cases (6.1%) having
menstruation
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÷² =15.709, df=9, r=0.275,P<0.01
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÷² =17.491, df=9, P<0.01

Roopa B. Mangshetty et al  / Study on Age at Menarche and Factors Affecting it



111

Volume 2 Number 3, July - September 2014

The most frequent age of menarche is
between 12 and13 years when 46 cases
(18.7%) had their onset The lowest age of
menarche was found to be 10 years & the
highest age was 14 years, Only one case had
its onset at 15 years .Mean age of menarche
was found to be 12.14 (± 1.086).

The most frequent age of menarche among
mothers is at 13 years when 79 cases (32.1%)
had their onset . The lowest age of menarche
was found to be 10 years & the highest age
was 17 years, Only one case had its onset at
18 years .Mean age of menarche was found
to be 13.52 (± 1.315).

The above table shows that there is a positive
correlation between girls menarcheal age with
that of mother’s menarcheal age.

Socio-economic status is assessed according
to Modified Kuppuswamy Scale, mean age at
menarche among girls of class I, II, III,IV is
12.21 (±0.957), 12.17 (±1.051), 12.29 (±0.726),
12.29 (±0.726)years respectively.

The above table shows that menarcheal age
was earlier in higher socioeconomic class
compared to lower socioeconomic class.

Similarly body mass index is measured by
taking the weight & height of girls, mean age
at menarche in underweight, normal,
overweight & obese girls is 12.09 (±1.026),
12.31 (±0.941), 12.22 (±0.943) respectively.

Discussion

The mean menarche age in the present study
is 12.14 (± 1.086). This is in agreement with
Purushathan[8], Amrita et al[9] and Banerjee
et al[10] they found the mean age at menarche
as 12.78 years, 12.6 years and 12.3 years
respectively.

In present study findings are consistent
between 10 to 15 years in which maximum
incidence is seen between 12 to 13 years when
92 cases (37.4 %) had its menarche.
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Factors Affecting Age at Menarche:

1. Mother’s menarcheal age: The mean age at
menarche of mothers involved in the
study was significantly higher [13.52 (±
1.315)] than the mean age at menarche
of their daughters 12.14 (± 1.086). A
secular trend towards an earlier age at
menarche has been regarded as a
positive indicator of a population’s
health status.[11,12]

A positive correlation was observed
between menarcheal age of mothers and
their daughters.

2. Socio-economic status: The Age at
menarche in different socio-economic
groups were studied according to
Modified Kuppuswamy Scale. This study
shows that age at menarche in higher
socioeconomic classes i.e. class I is12.21
(±0.957), class II is12.17 (±1.051) was
found to be earlier compared to lower
classes i.e. class III is12.29 (±0.726) &
IV&V is 12.30 (0.949) respectively. This
figure is an agreement with study
conducted in central India by Dambhare
DG et al according to which age of
menarche in higher class is 12.89 + 1.22
years and in lower classes is found to be
13.48 + 1.35years[13] and also in
agreement with study conducted by Ray
S et al. in west Bengal.[14]

3. Body mass index: This study shows that
mean age at menarche in obese is 12.22
(±0.943) in underweight is12.09 (±1.026)
and in normal is12.31 (±0.941) therefore
body mass index does not significantly
influence the mean age at menarche.

No significant association between BMI and
average age of menarche was found in a study
conducted by Cuatero G B et al.[15]

No significant statistical relationship
between weight and age of menarche was
found in a study conducted by Khakbazan Z
et al.[16]

Conclusion

In present study there were 246 girls, the
menstruation had started in 152 girls and 94
girls did not have menstruation. The mean age
at menarche is 12.14 (± 1.086). The lowest age
of menarche is 10 years and highest is 15 years.

A positive association is found between girls
menarcheal age with that of mother’s
menarcheal age.

The effect of socio-economic status is studied,
the mean age at menarche is earlier in class III
and IV group and delayed in class I and II
socio-economic group.This is in agreement
with ICMR[17], Bai & Vijaylaxmi[18], and
Sidhu.[19]

Thus the trend of lowering of age at
menarche is well marked as we moved from
lower and middle to higher socioeconomic
stratum.

Body mass index is found to be
insignificantly associated with age at
menarche.

In the present study there seems to be a
definite association between Bio-Social factors
and mean age at menarche.

References

1.  Age at menarche and affecting Bio-Social factors
among the girls of Lucknow, UttarPradesh. J
Indian Acad Forensic Med. 2011; 33(3): 221, ISSN
0971-0973.

2. Prado C, Martinez R, landozabal P. Menarcheal
age as an indicator of socio-economic level in
emigrants. J Hum Ecol.1995; 4: 157-171.

3. Tehrani FR, Mirmiran P, Gholami R, Moslehi N,
Azizi F. Factors Influencing Menarcheal Age:
Results From the Cohort of Tehran Lipid and
Glucose Study. Int J Endocrinol Metab. 2014; 12(3):
e16130.

4. Bolk L. Menarche in Dutch women and its

Roopa B. Mangshetty et al  / Study on Age at Menarche and Factors Affecting it



113

Volume 2 Number 3, July - September 2014

precipitated appearance in youngest generation.
Proc Acad Sc Amsterdam. 1923; 26: 650-63.

5. Popenoe P. Inheritance of age of onset of
menstruation. Eugenics News. 1928; 13: 101.

6. Thomas F, Benefice ER, Meens TD, Guegan JF.
International variability of ages at menarche and
menopause: Patterns and main determinants.
Hum Biol. 2001; 73: 271-290.

7. Stark O, Peckham CS, Moyinihant C. Archives of
Disease in Childhood. 1989; 64: 383-387.

8. Purushotham GR. A Study on Some Demographic
Aspects of Balija and Sugali Populations in
Chittoor and Cuddapah Districts, Andhra
Pradesh. M.Sc, Dissertation, S.V. University;1978

 9. Amrita Bagga, S Kulkarni. Age at menarche and
secular trend in Maharashtrian (Indian) girls.
Acta Biologica Szegediensis. 2000; 44(1-4): 57-3.

10. Banerjee I, Chakraborty S, Bhattacharya NG,
Bandopadhyay S, Saiyed HN, Mukherjee D. A
cohort study of correlation between body mass
index and age at menarche in healthy Bengali
girls. Journal of the Indian Medical Association. 2007;
105(2): 75-8.

11. Ersoy B. Effects of different socioeconomic
conditions on menarche in Turkish female
students. Early Human Development. 2006; 76:
115–25.

12. Rimpela AH, Rimpela MK. Towards an equal
distribution of health Socioeconomic and
regional differences of the secular trend of the

age of menarche in Finland from 1979 to 1989.
Acta Paediatrica. 1993; 82: 87–90.

13. Dambhare DG, Wagh SV, Dudhe JY, Age at
menarche and menstrual cycle pattern among
school adolescent girls in Central India. Global
Journal of Health Science. 2012; 4:105-111.

14. Ray S, Mishra SK, Roy AG, Das BM. Menstrual
Characteristics. A study of the adolescents of
rural and urban West Bengal India. Annals of
Human Biology. 2010; 37: 668-81.

15. Cuartero GB, Vergaz GA, Garcia FE, Canete AC,
Martinez DE, Tolmo MD. Assessment of the
secular trend in puberty in boys and girls. An
Pediatr (Barc). 2010; 73: 320-326.

16. Khakbazan Z, Niroomanesh SH, Mehran A,
Magidi A. Age at menarche and its relationship
with body mass index. Hayat. 2005; 11: 55-62.

17. Indian Council of Medical Research (ICMR).
Growth and physical of development of Indian
infants and children. Technical Report Ser 18,
New Delhi: 1972.

18. Bai KI, Vilajayalakshmi B. Sexual maturation of
Indian girls in Andhra Pradesh. Hum Biol. 1973;
45: 695-707.

19. Sidhu, Sharda.  Age at menarche among
Scheduled Caste girls of Punjab. J. Hum Ecol. 2002;
13: 327-328.

Roopa B. Mangshetty et al  / Study on Age at Menarche and Factors Affecting it

Red Flower Publication Pvt. Ltd,

CAPTURE YOUR MARKET

For advertising in this journal

Please contact:

International print and online display advertising sales

E-mail: redflowerppl@vsnl.net / tel: +91 11 22754205, 45796900

Recruitment and Classified Advertising

E-mail: redflowerppl@vsnl.net / tel: +91 11 22754205, 45796900

Disclaimer The opinion in this publication is those of the authors and is not necessarily those of the Pediatric Education
and Research the Editor-in-Chief and Editorial Board. Appearance of an advertisement does not indicate PER approval of the
product or service.


