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ABSTRACT

BACKGROUND

Age at menarche is one of the significant traits which are generally used for retrospective epidemiological studies of female sexual
maturation. The current study aimed to compare the age of menarche among urban and rural school going girls in Karnataka and
to correlate the dietary pattern, physical activity and socioeconomic status with timings of menarche.

MATERIALS AND METHODS

In this cross-sectional study, we examined 100 high school going female volunteers, 50 each from rural and urban schools of
Karnataka. All the participants were assessed for their age at menarche, dietary pattern, body mass index, socio-economic status,
and physical activity level.

RESULTS

The finding of the study suggested that the average age at menarche among the girls of Southern Karnataka is 12.05+0.873 years.
The rural girls experienced 1.2 years higher mean age at menarche compared to the girls from the urban region which is
statistically significant. The results of the present study also suggest that there is a significant association of dietary pattern and
body composition and socio-economic status with the menarcheal age.

CONCLUSION

The study concludes that age at menarche is significantly early among urban girls compared to the rural adolescent respondents in
our study population. The results of the present study also indicate that there is a significant association of dietary pattern and
body composition and socio-economic status with menarcheal age. Age at menarche could be multifactorial, and thus the onset of

menarche cannot be attributed to a single factor.
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BACKGROUND

Menarche is the first menstrual bleeding in female humans.
From both social and medical perspectives, it is often
considered the central event of female puberty, as it signals
the possibility of fertility. In females, age at menarche is a
very significant biological marker to assess the sexual
maturation or in other words adolescence.

Attaining menarche is a complex process where
nutritional, physical, endocrinal and social factors come into
play. Loss of sensitivity of a negative feedback mechanism of
oestrogen on the hypothalamic pituitary system is one of the
endocrinal causes of attaining menarche. The levels of
gonadal steroids and gonadotropins are low until the age of
6-8 years.
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This is mainly due to the negative feedback effect of
oestrogen to the hypothalamic pituitary system. This system
remains sensitive even when the estradiol levels remain low
during that time. As puberty approaches, this negative
feedback effect of oestrogen is gradually lost. This results in
some significant changes in the endocrine function of the girl.
A regular menstrual cycle denotes an intact hypothalamic
pituitary ovarian axis.!

Menarcheal age has important health implications. The
acceleration of pubertal development is an important medical
and social problem, as it may result in increased morbidity
and mortality in later life. Menarche is usually attained within
a period of 12 to 14 years, and it varies from population to
population. Endocrine regulation of sexual maturation is
susceptible to various factors from the beginning of the
prenatal life. Both genetic and non-genetic can influence the
timing of menarche, though genetic factors contribute a role,
the non-genetic or exogenous determinants are important
since these can be regulated to some extent.

The mean age at menarche varies from population to
population and is known to be a sensitive indicator of various
characteristics of a population including nutritional status,
geographical location, environmental conditions and
magnitude of socioeconomic inequalities in a society.234
Studies suggested that menarche tends to appear earlier in
life as the sanitary, nutritional and economic conditions of a
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society improve.56 Broadly it depends on genetic and
nongenetic factors, some of the nongenetic factors being
dietary intake, body composition, physical activity, and
socioeconomic status.

Variation in the timing of puberty (Onset/Timing of
Menarche) is marked between well of and underprivileged
population with a marked delay in menarche reported in
underprivileged girls.” These data highlight the role of
socioeconomic and nutritional condition in the timing of
puberty.

Physical activity is also a very important parameter to be
considered for age at menarche. Research has reported that
there is the delay in menarche in athletes due to inherent
physique, the imbalance between energy intake and output
and disordered eating habits.8 Body weight, BMI and body
composition of a subject are also very important parameters
reported in the literature to influence the age at menarche.®

Knowledge of the length and variation of the menstrual
cycle is necessary for patient education and for identifying
deviations from normal to guide clinical evaluation.l0 Among
the gynecological problems, menstrual problems are said to
be the major ones especially among adolescent females.10.11
These disorders are often the source of anxiety for female
adolescents and their families at large. The common
menstrual disorders for female adolescents are amenorrhea,
abnormal/excessive uterine bleeding, dysmenorrhea, and
premenstrual syndrome.10.11

The variation in age at onset of menarche and differences
in the effect of nutritional status, physical activity and socio-
economic status on the reproductive characteristics of young
females remains subject of controversy and not well-
researched area. Therefore, this study attempted to compare
the age of Menarche among urban and rural school going girls
in Dakshina Kannada, Karnataka and also to correlate Dietary
pattern, Physical activity and Socioeconomic status with age
of menarche.

MATERIALS AND METHODS

In this cross-sectional study, a total of 100 high school going
female volunteers (50 from rural and 50 from the urban
region) were recruited by convenient sampling from high
schools in urban and rural region in Dakshina Kannada
district of Karnataka state. Sample size was estimated using
the following formula for comparing the age at menarche
between urban and rural girls.

N=2[Z 12+ Zp]2X 02

dz
Where a =5%; $=20; c = 1.4; d=0.8.

For the study, the subjects were recruited after obtaining
the approval from the institutional ethics committee. The
subjects will be enrolled in the study after taking the
permission from school authorities explaining the procedure
in detail and written informed consent from the parents.
Female postpubertal subjects of age group 12-15 years were
included, and subjects with chronic illness were excluded
from the study.
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After obtaining a brief history of all the participants will
undergo the following experimental protocols-

1. Anthropometric Measurements
These include height, weight, and Body mass index (BMI) and
waist-hip circumferences (W/H ratio).

2. Physical Activity Level Assessment (PAL)

Following the anthropometric measurement, PAL will be
estimated using a validated physical activity Questionnaire.
PAL pattern will be calculated as 24-hour energy
expenditure/basal metabolic rate. 24-hour energy
expenditure will be calculated as the sum of energy
expenditure related to sleep, occupational and residual
energy expenditure. BMR would be derived from standard
age and gender-specific regression equation. Cut-offs for
physical activity level that describe grades of physical activity
are <l.4=sedentary, 1.55-1.5=moderately active and
>1.75=heavily active.12

3. Dietary Intake

Dietary status of the participants will be assessed using a
food frequency questionnaire. This method consists of asking
individuals how often specific foods are eaten. This is then
used as an index of diet pattern of the population group. An
underlying principle of this method is that average long diet,
for example, intake over weeks, months or years is the
conceptually important exposure rather than intake on a few
specific days.13

4. Socio-Economic Status

Socioeconomic factors or life setting, such as urban/rural
residence, family size, family income, level of parental
education, may also influence pubertal development. The
urban girls will be assessed for socio-economic status by
Modified Kuppuswamy Scale 14& in rural girls according to
Pareek scale.14

5. Assessment of Menarcheal Age

Menarcheal age was determined by recall method, menstrual
data was obtained by asking participants to recall their age at
menses.15 Time elapsed between menarche querying the data
was quite short; therefore, accuracy would be better.

Statistical Analysis

Data will be expressed as Mean * SD. All the variables were
compared between 2 study groups using unpaired student t-
test. Association of factors like physical activity, dietary
intake and anthropometric measures with age of menarche
was tested using Pearson's correlation coefficient tests.
Menarcheal age between three groups socioeconomic status
was assessed using One-way ANOVA. Statistical significance
was tested at a probability threshold of p< 0.05.

RESULTS

Urban Rural

Age (Years) 13.42 +0.86 13.70 + 0.89
Height (Metres) 153.54 +7.92 150.74 + 8.05
Weight (Kilograms) 44.88 + 6.89 38.14 + 7.64*

BMI (Kg/m?) 18.95 + 2.84 16.7 £ 2.8*
Waist Hip Ratio 0.79 £ 0.065 0.77 £ 0.035

Table 1. Subject Characteristics
* Significantly lower than urban counterparts.
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Urban Rural P value
Age at
Menarche 11.40+0.833 12.68+0.957 | <0.001*
(Years)
Dietary %
Intake (Kcal) 1375.60+£106.76 |1179.38+48.260| <0.001
Physical 120.00 1192031 | <0.001*
Activity
BMI (Kg/m?)| 18.95+2.84 16.7+2.8 <0.001*

Table 2. Comparison of Dietary Intake, Physical Activity,
Age of Menarche and BMI

*Indicates that there is significance difference of the
respective parameter between rural and urban groups.

Comparison of age of menarche across various
socio- econo mic status

Age of menarche
@

Lower Lower middle Upper

*Significantly different from lower class

Figure 1. Comparison of Age of Menarche Across Various
Socio-Economic Status

Pearson Correlation P value
BMI -0.28 0.005*
Dietary Intake -0.53 <0.001*
Physical Activity 013 0.18
Level
Table 3. Correlation of Physical Activity, Dietary Intake,
BMI with Age of Menarche

*Indicates that there is a significant relationship between

those outcome measures and age at menarche

DISCUSSION

Age at menarche is one of the significant traits which are
generally used for retrospective epidemiological studies of
female sexual maturation. The hormonal control of sexual
maturation could be attributed to both genetic and non-
genetic factors. Though genetic factors primarily influence
the age at menarche, the possible influence non-genetic factor
has great importance, since these exogenous factors to some
extent can be regulated. The current study evaluated the
menarcheal age of urban and rural school going girls of
southern Karnataka and also assessed the non-genetic factors
like body composition, dietary pattern, level of physical
activity and socio-economic status level that could influence
the onset of menarche.

The finding of the study suggests that the average age at
menarche among the girls of Southern Karnataka is 12.05
years. There is a significant difference in the onset of
menstruation between girls from the urban and rural region,
i.e., age at menarche is significantly earlier among urban girls
compared to the rural in our study population. The results of
the present study also indicate that there is a significant
association of dietary pattern and body composition with age
at menarche. Further, these findings of this study showed that
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the menarcheal age is also influenced by the socio-economic
status of their family. However, in this study, the age at
menarche did not alter by their physical activity level.

The earlier study on Indian data suggests that in the past
the onset of menarche is between 12-14 years, and a recent
study showed that there is the consistent decrease in age for
menarche on an average by about six months per decade
16, The mean age of participants in the present study was
13.56 years during the data collection, and their mean recall
age of menarche was 12.05 years. It has also been reported
that the age of onset of menarche varies from population to
population and changes with time. A study in 1979 had
published the mean age of menarche for the southwest region
of Karnataka was 14.13 years.

Participants of our study are from the southwest region of
Karnataka and findings from our study population also
showed there is the decline in age at menarche as reported by
earlier studies. The rural girls in our study experienced 1.2
years higher mean age at menarche compared to the girls
from the urban region which is statistically significant. A
study in 2005, reported mean age of menarche was 13.2
years and observed that urban girls achieved menarche one
year earlier than their rural counterparts.1?

It has been reported that socioeconomic factors and
nutritional status during childhood and adolescent may
influence the timing of the menarche. In our study,
participants from rural school had significantly different in
socioeconomic status, nutritional status and physical activity
levels.

Dietary intake regarding nutritive value in kilocalories
was significantly higher among urban girls compared to that
of rural participants, and dietary intake regarding kilocalories
was significantly negatively correlated with the age at
menarche. This indicates that onset of menarche is influenced
by an individual's dietary pattern and this finding is
concordant with earlier studies which assessed the onset of
menarche in relation to dietary pattern. Nutritional status of
the population generally associated with their dietary intake,
accordingly, results of our study also shown urban girls have
higher body mass index than the rural girls and timing of
menarche was significantly correlated negatively with their
body mass index. Studies report that delayed menarche is a
sign of malnutrition and as nutritional status improves, the
age at menarche is lowered drastically.18 The association
between early onset of menses and increased body weight is
explained as the ability of the leptin to stimulate pulsatile
secretion of GnRH.

Socioeconomic factors have a significant impact on
nutritional and psychological status during childhood and
adolescent may influence age at menarche. We assessed
socioeconomic status of our participants. Ninety-eight
percent of our rural participants belonged to lower, and 100
percent of urban participants belong to the upper class.
Further, analysis of data suggests that age at menarche is
significantly higher in the group with lower socioeconomic
status compared to that of upper socioeconomic class.

Though earlier studies reported that the excessive
physical activity delays age at menarche 19 our study did not
show a significant correlation between the level of physical
activity and timing of menarche, despite our rural
participants had significantly higher physical activity level
compared to that of their urban counterparts. This could be
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attributed to the absence of participants with extremely high
or low physical activity level.

CONCLUSION

Age at menarche is significantly earlier among urban girls
compared to the rural counterparts in our study population.
There is a significant association of dietary pattern and body
composition and socio-economic status with the menarcheal
age. Though these exogenous factors influence age at
menarche, they interrelate, and thus the onset of menarche
cannot be attributed to a single element.
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