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INTRODUCTION
Menarche is an important milestone in a woman’s life, usually 
follows approximately 1 year after the growth spurt begins [1]. Age 
at menarche is more closely related to exogenous factors such as 
living conditions, nutrition, diseases, body composition, physical 
activity and psychological stress while age at menopause appears 
to be more sensitive to intrinsic parameters such as reproductive 
history of an individual [2]. In most of the European countries, the 
age at menarche is advancing over the successive generations by 
about 3-4 months per decade [3].

So, studies on physical growth and maturation of children are very 
important in understanding the nature and magnitude of human 
variations as they are the normal physiological processes that are 
essential for the well being of the human organism. Sexual maturity 
pertains to the maturation of gonads and development of secondary 
sexual characters [3]. These changes occur during adolescent 
period. The period when an individual matures sexually is also called 
pubertal period. Characteristics in girls include the development of 
breast, pubic hair, axillary hair and onset of menarche [3]. Based 
on the research work, Lee et al., suggested that increasing rates of 
obesity in United States of America may result in earlier average age 
of onset of puberty for US girls [4].

Delgado and Hurtado reported that the age at menarche is positively 
associated with anthropometric measures such as weight, height, 
arm circumference and body composition i.e., Body Mass Index 
(BMI) suggesting that both physical characteristics and sexual 
maturation are interacting processes of same phenomenon known 
as developmental age [5].

Gupta et al., treated adolescent girls to be the future mothers. 
According to them, height less than 145cm and weight less than 45 
kg are considered to be high gynaecological risk factor for maternal 
or perinatal outcome including low birth weight [6].

There are numerous studies regarding age at menarche in India 
and all over the world. Age at menarche is different among various 



ethnicities. The age at menarche was reported 13.25±0.08 years 
in Burma and 13.21±0.11 years in Assam in girls from privileged 
section of society [7], 13.21±1.33 years in urban areas of Markazi 
province of Iran [8], 11.8 years in Sri Lankan girls [9].

India has population groups having diverse life styles. Excellent 
opportunities for growth studies exists in India, as different 
population groups have contrasting nutrition, socio-economic 
status and a host of other conditions which influence growth and 
development of children. Because of the fast changing scenario in 
the income sources, food habits, health care facilities and type of 
social life people are living, it is necessary to have a baseline data 
on Punjabi bania girls of middle class families to find out correlation 
between various maturity indicators.

The parameters of growth studies have not been thoroughly explored 
so far for bania girls and hence, the present study was designed. 

The aim of this study was to evaluate the age of menarche in 
Punjabi bania girls population and also to examine the relationship 
between current age at menarche and anthropometric measures in 
bania girls.

Materials and methods
This was a cross-sectional study conducted on 200 Punjabi bania 
girls. In all, 20 schools were visited. Maximum girls were measured 
from Sarv Hitkari Utch Vidya Mandir, Barnala. Data were collected 
from various schools of the Barnala, Tapa, Dhanula, Faridkot, viz, 
Sarvhitkari Vidya Mandir at Barnala, Amandeep Model School at 
Barnala, NMSD School at Barnala, YS Public School at Barnala, 
Baba Farid Public School at Faridkot and Sarvhitkari Utch Vidya 
Mandir at Sangrur etc. The data were collected in the school hours 
from above mentioned places and period of data collection ranged 
from May 2012 to Oct 2014.

A written, informed consent was obtained from all the participants 
and the study was approved by Institutional Ethical Committee. 
Each girl was given a printed preliminary consent proforma to take 
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abstract
Introduction: Menarcheal age is the age at which menstruation 
begins. Menarcheal age is regarded as a sensitive indicator of 
physical, biological and psychological environment.

Aim: 1) To determine the menarcheal age and to examine the 
relationship between current age at menarche with anthropometric 
measures in Punjabi bania girls. 2) To develop maturity standards 
for Bania girls.

Materials and Methods: The present cross-sectional survey was 
carried out on 200 bania girls at the age of onset of menarche. 
Menarcheal data was obtained by status quo method by asking 
about whether menarche has been experienced or not. In the 
present survey adolescent girls were interviewed with the help of 

pre-designed questionnaire. Statistical analysis was carried out 
in SPSS software, version 16.0. The data were analysed using 
descriptive statistics and one-way ANOVA. Pearson’s correlation 
coefficient was used for correlation studies.

Results: A total of 200 Punjabi bania girls were examined in the 
study. The median age of onset of menarche in these girls was 
12.3 years. Menarcheal age was positively associated with bi-
acromial width, bi-iliac width and arm span.

Conclusion: The present research has revealed secular trend in 
the age of onset of menarche as indicated by median age of 12.3 
years in Bania girls. The bi-acromial width, bi-iliac width and arm 
span were also correlated with the age of menarche.
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home and was asked to get the consent of parents also. The girls 
included in the sample were born and brought up in Punjab state. 
The sample included 200 healthy, unmarried school going bania girls 
belonging to middle class families who were in their premenstrual 
phase of development.

Exclusion Criteria
Subjects having a history of malnutrition, anaemia or having history of 
menstrual disorder were excluded from the present study. Accurate 
date of birth of selected candidates was ascertained from school 
records and girls were asked to tell their date of birth accurately. 
From the date of birth and date of examination of the girls, age of 
each individual was calculated up to three decimal places according 
to the decimal age calendar given by Tanner [10]. The findings on 
the various parameters were recorded in the designated proforma. 
The standard techniques by Singh and Mehta were followed to 
study various parameters [11].

Height or Stature was measured by anthropometer rod. It is the 
most commonly used instrument for many of the anthropometric 
measurements of human body. It consists of four segments which 
when joined together form a rigid rod of 200cm. There is a fixed 
sleeve on the top of the rod. An adjustable graduated cross bar, 
which registers the height measurements. The subjects were 
asked to stand erect on a horizontal surface. Care was taken 
that the heels should not touch each other and slight upward 
pressure was applied below the mastoid process in order to help 
in stretching to the fullest. The head should be held so that her 
Frankfurt plane becomes horizontal. The anthropometric rod had 
been held vertically and the horizontal arm was brought down so 
that it touches the highest point on the head in the mid sagittal 
plane.

Body Weight: It was the measurement of weight without any 
item located on the person. Practically though, body weight was 
measured with clothes on, but without shoes or heavy accessories 
such as mobile phones and wallets. It was measured by weighing 
machine.

Arm Span: It measures the straight distance between two dactylia 
from each other, when arms were fully stretched and were parallel 
to the floor measured with anthropometer. 

Bi-iliac Width: It measured the straight distance between the two 
iliac crests measured by first segment of anthropometer or rod 
compass.

Bi-acromial Width: It measured the straight distance between two 
acromia measured by first segment of anthropometer.

Based on the decimal age of the girls they were put in to year groups 
as per the method given by Singh et al., [3]. All girls for example, 
from the age group of 11.500 years to 12.499 years were put in to 
the group of 12-year-old and so on. In the present study 200 girls 
were examined who fell in the 11.500 to 15.499 years. These girl 
students were put into 4 groups of yearly intervals which have been 
shown in [Table/Fig-1].

Statistical analysis
For statistical analysis of the data SPSS version16.0, Illinois, 
Chicago was used. ANOVA was applied to see the significance of 
anthropometric measures on menarcheal age. Statistical significance 
was determined at p< 0.05. Pearson’s correlation was used to see 
the correlation between anthropometric measurements.

Results
The present study was conducted on a total sample of 200 girls. 
Bania girls were divided in yearly interval age groups as given 
in [Table/Fig-1]. The most common age group for the onset of 
menarche was 12 years (11.500-12.499) (55%) however, second 

most common age was 13 years (12.500-13.499 years) (37%). 
Eight cases (4%) had their onset at the age of 14 years. Thus, we 
can see that majority of the bania girls experienced the onset of 
menarche in the age group of 12 and 13 years as shown in [Table/
Fig-1]. Thus, it tells about the current age of menarche in Punjabi 
Bania girls.

Sr. 
No.

Yearly Interval Age 
Groups

Number of 
Girls in the 

Group
Mean Age 

(years)
Median Age 

(years)

1 11 (10.500-11.499) 8 11.18 11.13

2 12 (11.500-12.499) 110 12.01 12.07

3 13 (12.500-13.499) 74 12.87 12.80

4 14 (13.500-14.499) 8 13.80 13.50

Total 200 12.36 12.3

[Table/Fig-1]: Year age-groups distribution (decimal age) of bania girls who 
experienced menarche.

The means, standard deviations and median for five anthropometric 
measurements (body weight, height, bi-acromial width, bi-iliac width 
and arm span) are presented in [Table/Fig-2].

Weight: Mean value of weight for menstruating girls was 41.08±3.9 
kg and median value was 40kg. Differences were statistically non 
significant at different ages.

Height: Mean value of height for 200 girl’s was 149.67±4.41 cm and 
median value was150 cm. Although there is continuous increase 
in height with advancing age but statistically significant differences 
were seen at the age of 14 years when compared with height at 11 
years (p<.018).

Bi-acromial Width and Bi-iliac Width: Slight increase in bi acromial 
width was seen but statistically significant differences were seen 
when bi-acromial width at the age of 12 years was compared with 
13 and 14 years. Similarly differences in biiliac width were statistically 
significant at different ages. In our study, mean bi acromial width for 
200 girls’ was 32.05cm and median value was 32 cm.

Arm Span: Continuous increase in arm span is seen with advancing 
age of menarche. Differences were found to be statistically significant 
when arm span at 14 years was compared with arm span at 11 
years as indicated by p-value (.008).

A total of 200 cases were studied and ANOVA was applied for 
different parameters such as body weight, height, bi acromial width, 
bi-lliac width, arm span and chronological age (menarcheal age) 
presented in [Table/Fig-3].

Correlation of bi-acromial width, bi-iliac width, arm span was found 
to be highly significant with chronological age, whereas, correlation 
of chronological age and height was significant [Table/Fig-4].

Discussion

Age at Menarche
In the present study, the median age for menarche was 12.3 years. 
This is in close agreement with ages as reported by earlier studies 
[12,13]. They found the median age at menarche to be 12.88±0.72 
years and 12.8 years in upper socio-economic status respectively. 
Thus, this population based study on bania girls demonstrates a 
trend over time of decreasing age at menarche from 12.8 to 12.3 in 
the past 15 years when compared with earlier study on bania girls 
[12]. 

The possible cause of earlier maturation in bania girls as compared 
to other Indian girls probably due to the fact that, bania girls of 
middle socio-economic status had their sedentary life style and 
non-involvement in strenuous physical activities.

Menarche is delayed in rural areas than urban areas as these girls 
are exposed to strenuous physical activity [14]. Similar findings were 
also reported by Sharma and Shukla, Sidhu and Grewal, Ajita and 
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Anthropometric 
measurements\ 

Menarcheal 
Age

Year age 
Groups

Mean
Std. 

Deviation
Std. Error

95% Confidence Interval 
for Mean

Min. Max. Median 
Lower 
Bound

Upper 
Bound

Body 
Weight (kg)

11 yrs 8 43.99 4.16 1.47 40.51 47.46 38.0 50.0 45

12 yrs 110 41.22 4.08 0.39 40.45 41.99 32.0 63.0 40.25

13 yrs 74 40.59 3.63 0.42 39.75 41.43 35.0 56.6 40

14  yrs 8 40.94 2.53 0.89 38.82 43.05 36.5 45.0 41.25

Total 200 41.09 3.90 0.28 40.54 41.63 32.0 63.0 40

Height (cms)

11 yrs 8 146.66 8.73 3.09 139.37 153.96 127.0 155.0 149.15

12 yrs 110 149.46 3.94 0.38 148.72 150.21 139.4 159.0 150

13 yrs 74 149.94 4.24 0.49 148.96 150.92 140.0 162.0 150

14  yrs 8 153.19 4.67 1.65 149.29 157.09 144.1 160.0 152.90

Total 200 149.67 4.41 0.31 149.06 150.29 127.0 162.0 150

Bicromial 
Width
(cms)

11 yrs 8 31.55 1.47 0.52 30.32 32.78 30 34 31.80

12 yrs 110 31.73 1.69 0.16 31.41 32.05 29 42 32

13 yrs 74 32.43 1.78 0.21 32.02 32.84 29 40 32.04

14  yrs 8 33.53 1.18 0.42 32.54 34.51 32 36 33.10

Total 200 32.05 1.75 0.12 31.81 32.30 29 42 32

Bi-iliac Width 
(cms)

11 yrs 8 24.35 2.01 0.71 22.67 26.03 22 26 25.30

12 yrs 110 24.31 1.67 0.16 24.00 24.63 21 28 24.21

13 yrs 74 24.90 1.96 0.23 24.44 25.35 21 32 24.75

14  yrs 8 25.73 1.88 0.67 24.16 27.29 24 30 25.15

Total 200 24.59 1.83 0.13 24.33 24.84 21 32 24.50

Arm Span 
(cms)

11 yrs 8 145.79 9.25 3.27 138.05 153.52 127.0 155.0 149.15

12 yrs 110 149.23 4.27 0.41 148.42 150.03 131.0 159.0 150

13 yrs 74 150.03 4.07 0.47 149.09 150.98 140.0 162.0 150

14  yrs 8 153.09 4.68 1.66 149.17 157.01 144.1 160.0 152.90

Total 200 149.54 4.59 0.32 148.90 150.18 127.0 162.0 150

[Table/Fig-2]: Mean±S.D. and median for five anthropometric measurements of bania girls.

Sum of 
Squares

Df
Mean 

Square
F Sig.

Body 
Weight

Between Groups 87.992 3 29.331 1.955 0.122

Within Groups 2940.676 196 15.003

Total 3028.668 199

Height

Between Groups 181.594 3 60.531 3.214 0.024

Within Groups 3690.844 196 18.831

Total 3872.439 199

Bi-cromial 
Width

Between Groups 41.314 3 13.771 4.756 0.003

Within Groups 567.521 196 2.896

Total 608.835 199

Bi-iliac 
Width

Between Groups 26.199 3 8.733 2.690 0.048

Within Groups 636.242 196 3.246

Total 662.441 199

Arm Span

Between Groups 242.372 3 80.791 4.006 0.009

Within Groups 3952.538 196 20.166

Total 4194.910 199

[Table/Fig-3]: ANOVA showing comparisons of anthropometric measurements at 
different age groups.

  Chronological Age

Body weight

Pearson Correlation -0.073

Sig. (2-tailed) 0.306

N 200

Height

Pearson Correlation 0.170*

Sig. (2-tailed) 0.016

N 200

Bi-cromial Width

Pearson Correlation 0.310**

Sig. (2-tailed) 0.000

N 200

Bi-iliac Width

Pearson Correlation 0.252**

Sig. (2-tailed) 0.000

N 200

Arm Span

Pearson Correlation 0.198**

Sig. (2-tailed) 0.005

N 200

[Table/Fig-4]: Correlation of chronological age (menarcheal age) with five 
anthropometric measurements.

Jiwanjot, Mathur and Torila, who found delay in menarcheal age 
of physically active girls than those who are not involved in any 
kind of physical stress [15-18]. [Table/Fig-5] shows the comparison 
of menarcheal age among different populations in India [19-31], 
whereas, [Table/Fig-6] shows menarche in foreign girls [32-40].

The median age of menarche in bania girls from Punjab was 12.3 
years, significantly less than other endogamous groups of Punjabi 
girls as well as from other Indian girls. This might be due to their 
genetic background and nutritional status responsible for lower age 
of menarche.

Relationship between Menarcheal Age and 
Anthropometric Measures
In our study, mean weight at the onset of menarche was nearly 
same irrespective of the age except at the age of 11 years when 
girls were found to be overweight that might be related with earlier 
onset of menarche. In 1971, Frisch and Revelle put forth the 

hypothesis “critical weight triggers menarche” [41]. Role of critical 
weight triggering menarche have been criticized by Cameron [42].

Mean values of weight for menstruating Brahmin girls of urban 
areas of Madhya Pradesh at the age of 12 years and 13 years were 
30.4kg and 31.4kg respectively [43]. Thus, we found that bania girls 
were heavier than Brahmin girls at similar ages. 

When heights and weights of bania girls are compared with Indian 
girls from well off families, bania girls were found to be lighter and 
shorter at all ages except at the age of 11 years when they were 
found to be heavier and taller as compared to other Indian girls [44] 
[Table/Fig-7,8].

A cross-sectional study by Garn et al., showed negative associations 
of both weight and BMI with age at menarche [45]. Okasha et al., 
also had similar findings but they showed positive association 
of age at menarche with height contrary to our findings in which 
menarcheal age showed positive association with bi-acromial width, 
bi-iliac width and arm span [46].
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A recent survey by Gopalakrishna et al., showed no significant 
correlation between age at menarche and BMI and between waist–
hip ratio and menarche too [47].

Bi-iliac width of Bengalee girls was 23.45cm, 24.56cm and 25.06cm 
for ages 12, 13, 14 years respectively. Bi-acromial diameter of 
Bengalee girls at the age of 12, 13, 14 years was 31.38, 32.42 and 
32.94cm respectively. These values are nearly similar to our study. 
Thus, shoulder width and hip width is same in both Bengalee and 
Punjabi bania girls [48].

A recent survey by Mittal et al., on bania girls from Punjab indicated 
mean values of anthropometric measurements (weight, height, bi 
acromial width and bi-iliac width) are much higher than mean values 
of bania girls from Delhi [49]. In our study, correlation coefficient 
between height and arm span was found to be highly significant 
with p-value < 0.001. A clear association exists between arm-span 
measurements and height in all groups. However, arm-span was 
found to be significantly different from height in two ethnic groups, 
the Afro-Caribbean’s of both sexes and Asian males [50]. Thus, 
arm-span measurements may be an inappropriate proxy for height 
in certain populations whereas, Sathyavathi et al., revealed in their 

findings that both rural and urban girls demonstrated either equal or 
more values for arm span than boys [51].

Qamra, et al., revealed in their findings that menarche is achieved 
after attaining a minimum weight of 35kg, height 143cm and bi-iliac 
diameter of 24cm which are nearly similar with minimum values of 
height (127cm), weight (32kg) and biiliac diameter (21cm) in our 
study [52]. 

Limitation
In the present study, we had studied only schools so uneducated 
girls were missed completely, so in future we will recommend where 
these girls will be included. A further limitation of the study was its 
cross-sectional character. An urgent need for longitudinal study in 
Punjabi bania girls is felt as none has been done on this aspect.

Conclusion
Our data provides reference values for bania population. Menarcheal 
age was found to be positively associated with bi-acromial width, 
bi-iliac width and arm span. The median age of menarche in the 
present sample of bania girls was 12.3 years which is much earlier 
than the findings indicated by earlier studies conducted in Punjab. 
Thus, present study also supports the secular trend in the age of 
onset of menarche. 
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