Asian Journal of Home Science (December 2009 to May, 2010) Vol. 4 No. 2 : 249-252

Research Paper :

Assessment of thegrowth parameter sof adolescent girlsin relation to menar che
ARCHANA CHAKRAVARTY, NAMRATA CHAUBEY AND PRAGYA SHARMA

See end of thearticlefor
authors’ affiliations

Correspondence to:

NAMRATA CHAUBEY
Department of Food and
Nutrition, Faculty of Home
Science, Banaras Hindu
University, VARANASI
(U.P) INDIA

ABSTRACT

Accepted : July, 2009

The present study was conducted on adolescent girls of Varanasi and Sonbhadra districts, to assess
their growth parametersin relation to menarche. 656 samplesweretaken from urban (Varanasi) and
tribal (Sonbhadra) areas. The mean age at attainment of menarche (AM) inVaranasi was 12.93 years
and in Sonbhadra 13.38 years. Sonbhadra girls who attained menarche (AM) had better mean value
of growth parameters than Varanas girls who attained the menarche.
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rowth and devel opment depend on both genetic and

hereditary background of the individual and the
physical and cultural environment into which the person
is born. The maximum growth takes place in the
adolescent phase. Adolescent growth spurt is a constant
phenomenon. The spurt occurs at different ages among
girlsin any population, whereas the mean age may vary
considerably from one population to another. The
adolescent girls spurt takes place two years earlier than
in boys(Tanner, 1962; Agarwal, 1974).

Indian Council of Medical Research (1972) reported
higher mean value for height and weight observed in
urban high socio-economic and higher per capitaincome
group. Gupta et al. (1990) observed that the rural girls
have a delayed and slower gain in physical growth
characteristics than urban well to do girls. Sachar et al.
(1997) also observed that the growth of Punjab adolescent
girls have lower growth performance when compared
with their urban counterpart and delayed growth spurt.

Tanner (1962) found that girlsat menarchearetaller
and heavier than those of the same age who have not
attained menarche. The correlation between the growth
status the age at menarche is so much that Frisch and
Revelle (1970) had hypothesized that acritical weight of
47-48 kg. and mean height at menarche was 158 + 0.50
cm. The mean height increases significantly (P<0.97 cm.
to 160.9 + 1.4 cm.) as the mean age of menarche
increased from 11.4 to 11.5 years. But the mean weight
at menarche 48 kg. remained constant, a change in
metabolic rate may trigger the onset of menarche.

Early maturesgrow morerapidly in height and weight
than late matures during the adolescent spurt.
(Shuttleworth, 1937; Simmonsand Greulich, 1943). Late

matures also take longer to attain menarche after
attainment of maximum rate of growth (Frisch and
Revelle, 19694a). Early and late matures are of sameheight
(Frisch and Revelle, 1969b), but the late matures are
lighter inweight (Ellison, 1982; Frisch and Revelle 1969,
1971).

At theinitiation of the spurt, the unchanging mean
weight and at menarche in early and late maturing girls
suggeststhat the attainment of acritical body weight may
be essential for each of these events of adolescence.
(Frisch et al. 1973). A significant rel ationship wasfound
between the growth curve of height and the time of
menarche. Although menarche occurs during the descent
of the height velocity curve, some have the menarche
soon after the time of peak velocity and till have a
relatively great growth potential at the time of menarche.
Observations indicate that growth after menarche is
affected not only by the age of menarche but theincrement
of height during the year prior to the menarche. It is
reasonabl e to say that the height at the time of menarche
isnot the determinant of adult height and girlswho attained
menarche at an early age are not necessarily short in
their adult height eveniif their height at time of menarche
wererelatively shorter. (Frisch and Revelle, 1969, Tanner
et al., 1966).

METHODOLOGY

Thegrowth parameters of adol escent girlsinrelation
to menarche was assessed in present study. Multy-stage
random sampling method was used for selecting the
samples from urban and tribal areas. For urban area,
Varanasi city and for tribal study, Sonbhadravillageswere
selected. A total sample of 656 adolescent girls was
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randomly selected from Varanasi urban (500) and
Sonbhadratribal (156). Thegirlsbelongingto 9to 16 years
of age group were selected because majority of
adolescent girl age of menarche belongsto this range.
For collecting uniformand comparabl e data, schedule
was designed and pre-tested. The data were collected
by questionnaire-cum-interview method. The

anthropometric measurements of the girlswere recorded.

FINDINGS AND DISCUSSION

Itisevident fromtheTable 1 that out of 387 Varanas
urban girls who had attained menarche, 31.53 per cent
belonged to 12 year of age followed by 27.91 per cent
for 13 year and 22.48 per cent for 11 year. Similarly, 37.5

Tablel: Ageand district wisedistribution of girlsaccording to recent attainment of menarche

Varanasi Sonbhadra

Agein year AM NAM AM NAM

No. % No. % No. % No. %
9 3 0.77 13 1151 - - 06 13.64
10 7 1.80 28 24.78 - - 12 27.27
11 87 22.48 40 35.39 18 16.07 06 13.64
12 122 31.53 18 15.93 42 375 10 22.73
13 108 27.91 12 10.62 20 17.86 06 13.64
14 27 6.98 02 1.77 14 125 04 9.08
15 19 491 - - 06 5.36 - -
16 14 3.62 - - 12 10.71 - -
Total 387 100 113 100 112 100 44 100
Mean + SD. 12.93+1.33 11.45+1.20 13.38+1.52 11.73+1.54

Varanasi Sonbhadra Total
AM NAM

tvalue 11.25 6.08 2.83 1.08 NS
df 498 154 497 155
P <0.001 <0.011 <0.001 >0.05

Anthropometric  Attain of 9 10 11 12 13 14 15 16
parameters Menarche (16) (35) (127) (140) (120) (29 (19) (14)
Weight AM 24.66+1 29.00+2.13 34.17+2.1 36.64+2.85 39.75+2.7 41.31+3.53 40.12+2.38 42.64+3.24
(kg) ©) @) (87 (122) (108) @n (19) (14
NAM 23.23+1.87 25.71+3.02 30.28£2.35 30.94+2.93 34.33+4.08 33.00£0.00 - -
(13 (28) (40) (18) (12) @)
Height AM 133.67+3.3 141.71+7.48 146.93+5.09 148.95+4.39 152.39+4.62 154.55+4.62 152.95+5.83 156.83+465
(cm) 3) @) (87) (122) (208) 27) (29) (14)
NAM 129.3+t4.59 139.42+6.86 143.12+6.52 143.43+6.48 146.33+5.12 147.5+5.5 - -
(13) (28) (40) (18) (12 @)
Head AM 51.00+3.55 52.86+2.03 53.49+1.99 54.08+2.37 53.92+1.56 54.72+1.08 54.37+1.22 54.86+1.36
Circumference 3) ) (87) (122) (208) 27) (29) (14)
(cm) NAM 49.23+2.12 51.64+2.07 52.17+1.55 52.2242.04 52.45+1.49 52.5£0.50 - -
(13) (28) (40) (18) (12 @)
Chest AM 62.33+3.09 66.85+2.69 69.06+3.17 73.00+4.96 77.96%6.09 81.92+4.57 79.32+5.07 82.14+5.82
Circumference ©)] ) (87) (122) (108) (27) (29 (14)
(cm) NAM 59.92+2.69 64.75+3.87 66.95+3.09 66.67+5.9 70.08+6.57 66.5+1.5 - -
(13) (28) (40) (18) (12 @
MUAC AM 20.67£2.05 20.00+1.61 20.43+2.08 20.48+1.47 21.71+1.80 22.85+2.15 22.89+1.86 23.64+1.39
(cm) 3) @) (87) (122) (108) 27 (19) 14
NAM 18.59+1.51 18.66+1.73 18.72+1.19 18.64+0.92 19.25+1.83 19.0+1.20 - -
(13) (28) (40) (18) (12) (@)

Numbersin parenthesis indicate the sample size
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per cent girls of Sonbhadra who had attained menarche
belonged to 12 year of age followed by 17.86 per cent
for 13 year and 16.07 per cent for 11 year. Mgjority of
Varanasi girlswho had not attained menarche bel oged to
11 years of age, while in Sonbhadrathe mgjority of girls
who had not attained menarche beloged to 10 year of
age (27.27 per cent). The mean age at menarche in
Varanasi girl was 12.93+1.33 and in Sonbhadra girls
13.38+1.52.

Table 2 and 3 show the mean and SD of growth
parameters in relation to menarche at each age point of
girlsin Varanasi and Sonbhadra. The girls who attained
menarche at each age point had greater mean values of
growth parametersthan girlswho not attained menarche
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of both Varanasi and Sonbhadra districts.

Table 4 showsthe mean value of growth parameters
of 9-16 years of girls of Varanasi and Sonbhadra. The
girlsof Sonbhadrawho attained menarche had better mean
values of growth parameters than Varanasi girls who
attained menarche.

Conclusion :

The mean age of menarche was early in Varanasi
girls (12.9 years) in comparison to Sonbhadragirls (13.3
years). The girlswho attained menarche at each age point
had greater mean val ues of growth parametersthan girls
who not attained menarche of both Varanasi and
Sonbhadra district. Tribal (Sonbhadra) girls had better

Table 3: Mean and SD of growth parameters of girls who attained menarche (AM) and girls who had not attained menarche

(NAM) at each age point (Sonbhadr a)

Anthropometric  Attain of 9 10 11 12 13 14 15 16
parameters Menarche (6) (12 (24) (52 (26) (18) (6) (12
Weight AM - - 35.47+£1.33 36.59+2.96 43.95+0.61 41.50+2.14 41.25+0.85 41.92+1.99
(kg) (18) (42) (20) (14 (6) (12)
NAM  23.33+0.79 28.21+2.09 29.33+1.09 30.55+0.94 32.42+0.67 32.50+1.12 - -
(6) (12) (6) (109 (6) (4)
Height AM - - 149.05+1.60 148.88+4.19 152.50+2.87 152.86+7.07 154.17+1.0 152.50+3.8
(cm) (18) (42) (20) (14) 7(6) 6 (12)
NAM 124.25+0.8 136.49+3.8 144.50+1.71 142.02+1.16 143.34+3.02 144.5+1.12 - -
5(6) 6(12) (6) (109 (6) 4)
Head AM - - 52.99+1.53 53.78+1.32 53.90+1.30 54.21+1.32 54.67+1.11 54.34+0.97
circumference (18) (42) (20) (14) (6) (12)
(cm) NAM  46.00£0.82 50.58+1.19 51.83+0.69 52.39+0.84 54.16+1.06 52.30+1.12 - -
(6) (12) (6) (109 (6) 4)
Chest AM - - 73.22+3.52 73.47+4.38 83.60+1.85 82.86+2.85 79.83+2.67 78.83+3.18
circumference (18) (42) (20) (14) (6) (12)
(cm) NAM  55.33+0.47 64.91+1.80 64.17+1.07 65.80+1.47 68.17+1.03 67.75+0.83 - -
(6) (12) (6) (10 (6) (4)
MUAC AM - - 23444055 2315+ 1.38 2580+1.31 25.43+0.90 25.25+0.69 24.00+0.82
(cm) (18 (42) (20) (14 (6) (12)
NAM 18.67+ 19.96+1.19 20.75+0.56 21.65+0.59 24.50+ 23.38+0.41 - -
0.47 (6) (12) (6) (10) 0.41 (6) 4

Numbersin parenthesis indicate the sample size

Table4: Mean and S.D. of age dependent anthropometric parameters of girlswho attained menar che and not attained menarche ‘

Anthropometric Varanas Sonbhadra
parameters AM NAM Total AM NAM Tota
(387) (113 (500 (112) (44) (150)
Weight (kg) 37.52+3.38 30.27+3.63 35.87+4.88 38.09+5.85 30.45+4.36 35.93+6.4
Standing height (cm) 150.11+5.78 140.59+7.75 147.96+7.4 151.19+4.46 139.97+8.30 147.97+7.7
Head circumference (cm) 54.03+1.81 51.76+2.06 53.52+2.10 53.83+1.39 51.54+2.65 53.19+2.11
Chest circum (cm) 74.57+6.67 65.82+5.02 72.59+7.31 77.30+5.66 64.05+4.09 73.56+7.95
MUAC (cm) 23.11+£2.02 20.32+1.64 22.47+2.22 24.12+1.56 20.55+1.93 23.12+2.32

Numbersin parenthesis indicate the sample size
[Asian. J. Home Sci., Dec. 2009 to May, 2010 Val. 4 (2)]
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mean val ues of growth parametersthan urban (Varanasi)
girlswho attained menarch
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