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ABSTRACT ) Mean values, standard deviations and selected centiles of standardised measurements of height,

weight and arm g

i of 771 girls aged 17 to 20+ years studying in different colleges in Delhi and New Delhi
y for different age groups. The mean and selected centiles of body weight at different

heights are &omd. A positive secular trend towards higher mean values of height of the present gen- .
eration of girls js cbeerved. Means, SDs and selected centiles of surface area and anthropometric indices

are also L3N

is independent of age and hence of great significance and practical impor-

tance in nmmfm Armm girth shows high positive correlation with body weight and still higher cor-
relation with height weight ratio. Amn girth, therefore may be considered as a simple and important nutrition

Height, wexght tadxm girth are very simple
and important nutritional anthropometric mea-

surements. But recent data on these measure- -

ments of college girls are scanty. Information on
nutritional anthropometric indices/ratios of col-
lege girls is also extremely scanty. The object of
present study therefore is: ‘

(1) To present mean values, standard devia-
tions and selected centiles of height, weight and
upper arm girth of college girls in Delhi.

(2) To study whether a secular trend towards -
increase in the mean values of height of the

present generation of girls in Delhi is occuring
or not. -

(3) To present means, SDs and sclected cen-
tiles of surface area, height weight ratio, body
mass index, arm girth: height index and the age
independent height weight index.

(4) To present values of correlation coefficient

r between height and weight; arm girth and

weight and arm girth and height weight ratio..
MATERIAL AND METHODS
Seven hundred and seventy one college girls,

smadomly selected from different colleges in
Dethi and New Delhi formed the subjects of the

present study. The distribution of girls and their
mean ages in different age groups are presented
in table 1.

Table 1: Number of girls studied and their mean ages in
different age groups g

Age group n Mean age
{years).. (years)
17+ 159 17.60
18+ 246 18.59
19+ 231 19.46
20+ 135 20.41

Age Grouping

The International convention of expressing the
age at the last birth day was followed for the
present study. For instance, all the girls who had
completed 17 years of age but were less than 18
years at the time they were measured were placed
in the age group of 17+ years. If a girl was mea-
sured on her 18th birth day, she was placed in
the age group of 18+ years. If a girl was less than
18 years by even one day at the time of taking
her measurements, she was placed in 17+ years
age group. Similarly age group of 19+ years
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included all the girls who hatl completed their
19th birth day and 20 years age group included
alltheglrlswhohadcomplewdmmm
dayatﬂwnmemeywmmem%ﬁc
was taken to ensure that only thoss 3 ‘,,,,;m
included in the study who could provide: i

_rect dates of birth.

Health History

The health history was also enx
subject. Only those girls were |

nessordisea::edm-ingmep‘m‘I e
physical defonmty were also ot i
present study.

Income and Family Members |

-and total numberofmembersefths%m-
also obtained from each subject. Mean values and
selected centiles of total family income per month

and number of members of the famity in different

age groups are presented in tables 2 and3 respec-
tively. The 50th centile value of total family
income in most of the age groups was Rs. 1500/=
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only per month (Table 2), The 50th centile value
of total family members was six members in all
the four age groups (Tabie¢ 3).

Anthropometric Measurements

Standardised measurements of height, weight
and upper arm girth were obtained from each sub-

. ject. Height was measured with anthropometer
-which was held vertically in front of the subject

who stood erect bare footed with her arms hang-

ing down and her heels, buttocks and backs of .
. the shoulders firmly touching against a vertical
-, wall. The heels of the subject were touching and
Ry - toes were placed apart while standing. The sub-

3 ject looked straight in front and her head was

positioned in the eye ear plane. The distance
between vertex and ground was the stature. As
the measurements of stature obtained in the eve-

- ning are lower than those of the same subjects

obtained in theamorning (Majumdar 1958; Singh,

19684a), all the measurements were obtained in ’

the forenoon only.

Body weight with minimal clothing was

obtained with ‘Prince’ lever actuated balance and
due reduction was made for the minimal cloth-
ing. The measurement was taken to the near-

'l‘ablez Means and nloeud centiles duﬂhnﬁyhoomc(ln Rupees) per month of parents

Age group Mean Income (Rupu: per month)
(years) ; Centiles
Sth 10k 25th 50th 75th 90th 95th
17+ 1590 800 1000 1000 1500 2000 2400 3,000
18+ 1380 600 Y 1,000 1,200 - 1,800 2,000 2,395
19+ 1761 750 900 1,000 1,500 2,000 3,000 4,000
20+ 1673 60 900 1,000 1,500 2,000 3,000 3,840
Table 3: Muumddnudeulﬂudmihﬂlymbm .
Age group Mean Number of family members
(years) v e e « Centiles
’ Sth 10 i 251h S0th 75th 90th 95th
17+ 58 40 4,b 5.0 6.0 70 8.0 9.0
18+ 6.3 40 40 50 6.0 70 8.0 9.0
19+ 62 40 - 40 5.0 6.0 70 8.0 920
20+ 6.0 40 50 6.0 8.0 9.0
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est 50 gm. fe. 1o the nearest 0.05 kg..
Arm girth of the left arm was measured with
flexible steel vme. .The measurement was

years after which M v ’j:m'mctuse in height.

SOth centile value d‘mﬁ 18+ age group was
1559 cm. Body weight also tended to increase
upto 18+ age group and arm girth upto 19+ age
group in the present study. The mean values and
selected centiles of height, weight and arm girth
in different age groups (Table 4) of the present

study/population may be used as reference stan-
dards in the absence of similar data from college
girls in Delhi.

Mean values and selected centiles of body
weight in successive height groups at every 5 cm.
interval e.g. '140.0-144.9 cm, 150.0-1549 .....

- 165.0-169.9 cm, of different age groups are

presented in table 5. These figures may be used
as reference standards of body weight for girls
of different heights.

 Surface area tended to increase upto 18+ years,
after which there was no increase in the surface
area (Table 6). :

Means, SDs and selected centiles of height:
weight ratio, body mass index; 3VWeight (kg)/
Height (m) index, arm girth: height index and arm
girth: height® index are presented in table 7. If
was interesting to note that the mean as well as
50th centile value of 3VWeight (kg)/Height (m)
was 2.3 in all the 4 age groups. This is the only
index of all the five anthropometric indices which
remains constant in all the age groups. This index
i.e., 3\Weight/Height, therefore, may be termed
as ageindependent height weight index. The mean

Table 4: Means, SDs and selected centiles of height, welght and arm girth

Centiles

Age group Mean SD.
(years) ' W oo
Sth 10tk 25th S0th 75th 90th 95th
Helght (cm)
17+ . 15439 53 145.7 148.1 1505 1540 1596 . 1634 165.5
18+ 1556 - 54 146.5° 14877 1517 1559 1593 1626 164.2
19+ 155.4 41 146.6 149.0 1519 1554 159.0 1625 164.7 . .
20+ 153.5 49 148.2 149.7 1520 1553 159.0 162.1 164.0
Bedy weight (k) :
17+ 454 58 . 357 - 315 413 457 493 ‘529 554
18+ 466 56 383 _40.0 43,0 45.9 '50.0 539 56.9
19+ 46.6 6.1 377 394 42.6 45.8 50.5 550 56.4
20+ 460 55 394 402 420 450 485 54.5 572
Arm girth (cm) Lo
) ¥ 219 20 18.6¢ 19.2 205 220 235 240 1253
1% 222 1.8 194 20.0 210 220 235 245 ags
19+ 224 20 19.2 . 200 210 223 23.7 250 2$?
0+ 22 20 19.2 200 21.0 220 255 26.1




66 » RAGHBIR SINGH
Table 5: Means and selected centiles of body weight in successive height groups
Height Group (cm) Mean Body weight (kg)
o A0 Centiles

Sth 10k 25th 50th 75th 90th 95th
17+ years . R
140.0 - 144.9 416 381 o &Yoo 381 416 450 450 450
145.0 - 149.9 40.6 318 . 340 36.7 408 443 474 487
150.0 - 154.9 4.6 367 383 | 443 418 497 527
155.0 - 159.9 415 3797 R 411 524 547 56.8
1600 - 164.4 48.0 94 8 490 st0 532 55.1
165.0 - 169.9 53.1 493 518 566. -~ 585 58.5
18+ years s L.
140.0 - 1449 403 315 S 36.0 414 441 458 458
145.0 - 149.9 439 370 2380 406 436 456 50.0 54.8
150.0-- 154.9 455 38.0 #F7- 415 452 485 520 539
155.0 - 159.9 416 393 40% 444 410 51.1 548 56.5
160.0 - 164.4 49.7 413 . 420 45.0 485 530 58.8 64.9
165.0 - 169.9 46.0 428 . 8. 440 454 412 523 523
19+ years S
140.0 - 144.9 315 363 363 363 315 38.5 38.7 387
145.0 - 149.9 44.0 34.1 374, 400 428 460 51.6 61.4
1500 - 154.4 453 312 379 41.4 45.1 490 524 553
155.0 - 159.9 416 38.1 407 53 413 51.7 55.8 56.7
160.0 - 164.4 50.0 409 430 47 49.1 537 60.5 64.8
165.0 - 169.9 493 422 425 46.0 48.5 534 56.0 56.2
20+ years
1400 - 144.9 45.4 39.6 396 396 413 494 494 49.4
145.0 - 149.9 853 36.1 376 404 445 462 49.0 492
1500 - 154.9 451 363 399 413 450 483 542 59.2
155.0 - 159.9 45.8 40.1 414 428 452 483 513 55.0
160.0 - 164.4 419 454 515 617

388 400

425

62.7

values of other indices/ratios were not cafstant

in different age groups. : ;
In all the 4 age groups, positive correlations

were obtained between height and weight. Arm-

girth showed high positive correlation with body
weight and still higher correlation with height:
weight ratio, i.e. with Weight/Height (Table 8).
The value of correlation coefficient ‘r’ between
arm girth and height weight ratio in 20 years age
group was 0.86. :

DISCUSSION

The Indian Council of Medical Research
(1972) reported mean and SD values of height,

weight and other anthropometric measurements

of boys and girls of different age groups ‘from
different parts of the country including Dethi. On

. comparing the mean values of height of the girls

of present study with those of Delhi girls reported
by ICMR (1972) it was encouraging to note that
height of girls of present study was greater than
those of Delhi girls reported by ICMR (Table 9)-
These observations indicate that a positive sec-
ular trend towards higher mean values of height
in the present generation of girls is occuring. This
may possibly be due to better diet and living
conditions enjoyed by the present generation.
ICMR (1972) presented.anthropometric data
on All India boys and girls separately for differ-
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Table 6: Mesns, SDs and selected centiles of surface area
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Age group Maan SD. Surface area (m’)
(years) : , Centiles —
Sth 10th 25th 50th 75th 90th 95th
17+ 011 . 135 1.39 1.46 153 161" 168 - 171
18+ 0.10 140 143" 148 1.55 1.62 1.67 17
19+ - 0.10 139 142 1.49 1.55 1.62 1.69 172
20+ 154 0.09 142 144 148 1.53 1.59 1.67 1.73
Table 7: Means, SUy sl silected centiles of anthropometric indices/ratios
Age group Mem™ 5D . Centiles 1, .
(Years) f el Sth 10th 25th 50th 75th 90th 95th
Height weight ratie [Waijie trg)/Height (m)] g :
17+ 293 33 236 24.5 270 29.4 31.8 331 34.6
18+ 298 33 250 259 215 29.5 31.9 34.8 356
19+ 300 37 246 256 215 29.4 324 34.8 )
20+ 296 35 243 261 270 29.2 31.3 342 36.7
Body mass index [Weight (kg)/Height (m2)]
17+ 189 2.1 154 159 175 19.0 20.4 21.5 23
18+ 193 22 158 164 17.7 192 205 224 28 .
19+ 19.3 24 159 164 17.6 192 20.7 223 232
20+ 19.1 23 157 16.4 174 188 20.2 223 23.6
3VWeight (kg)/Height () v
17+ 23 0.1 2.1 22 22 23 24 24 2.4
18+ 23 01 21 22 22 23 24 24 25 -
19+ 23 0.1 22 22 22 23 24 24 2.5
20+ 23 0.1 2.1 22 22 23 24 24 25
Arm girth (cm)/Helght (m) _ A
17+ 142 13 120 124 13.2 14.2 15.1 16.0 16.6
18+ 143 13 122 127 134 142 152 15.8 16.4
19+ 143 14 122 12.8 134 14.4 153 16.0 165
20+ 143 14 122 127 133, 141 15.0 16.4 17.0
Arm girth (cm)/Height (m?) : _
17+ 92 1.0 15 78 83 9.1 9.9 10.6 10.9
18+ 92 1.0 “15 19 86 92 9.8 10.5 109
19+ 9.3 13 76 8.1 86 93 100 105 107
20+ 92 11 16 8.0 8.5 9.1 9.8 10.7 1.2
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ent socioeconomic groups. On comparing the . Bady weight of girls of the present study were
height of girls of present.study with the height not higher than those of Delhi girls reported by
of girls of corresponding are groups 0f S High- FCMR (Table 10). College girls in Delhi these
est socioeconomic group wted

: & - days are more weight conscious and they pos-
(1972) it was again encouraging W &

jat . gibily prefer to be lean and thin and therefore try

height of the girls of the present ! : d _to control their body weight.

higher mean values of stature (Table 9 : . Hamilletal. (1979) reported NCHS (National
observations also indicate a positive secul >Centre for Health Statistics) centiles of height and
towards higher mean vilues 6f state ““rpeight of US boys and girls ¢” 2-18 years age

* groups. On compar‘ng the height and weig *. of
- -gits of 17 and 18 years of the present study with

those of NCHS centiles of the US girls, the mean
 yalues of height of girls of the present study were
“Yower tan even the 25th centile of US girls and
~body weight were lower thn the 10th centile of

. present generation of girls.

between arm girth and

. Age Growp Height: Arm Gutth.\

(years) Weight Weight —~— Viglgh# - - the- US girls. The lower values of height and

s “weight of girls of the present study may be due

r r - *" to ethnic/genetic, nutritional and other environ-

e mental factors. These results in any case, reit-

iz 8§§ 8;2 - g’g erate the ‘obvious need for developing local
19+ 0.34 0.57 (Y. 8 . regional standards. :

20+ 021 " 0.81 086 . Singh (1991) reported that the mean values of

3\Weight/Height index of boys and girls

Table 9: Means and SDs of height of girls of the present study and those reported by ICMR (1972)

Age group ) Height (cm)
(years) Delhi girls (Present study) - Delhi girls (ICMR 1972} “All India’ highest socio-
economic group girls
: . (ICMR 1972)

n Mean SD. n.  Mean SD n Mean S|
17+ 159 1549 585 65 1538 55 9 1544 62
18+ 246 155.6 54 . 58 1539 5.2 101 154.1 49
19+ 231 1554 51 - 51 1538 14 79 154.4 63

20+ 135 1555 49 8 1555 64 57 1541 51

Table 10: Means and SDs of weight of girls aumm and those reported by ICMR 1972)

Age group G

(years) "All India’ highest socio-

economic group girls (ICMR
i : Lo 1972)

n Mean L/ B 3 Mean ~ SD n Mean = SD
17+ 159 454 58 65 457 54 9 456 8.0
18+ 246 46.6 56 - 58 459 13 101 46.2 64
19+ 231 46.6 6.1 51 459 6.7 7 46.9 6.0
20+ 135 460 55 8 469 8.7 57 46.2 63
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remai..ed constant in all the nine age groups from
9 to 17 years. It was constant in boys as well as
girls of public m,em schools as well
as government schoals. (Singh, 1991) In the
present study’ &nmm as wel' as 50th
centile va!uu@ *

author ( Singh, lm 1970, 1979, 1991). As
height weight ratio is a vey simple nutrition
index, very high positive correlation between arm
girth on the one hand and height weight ratio on
the other indicates that arm girth measurement
which is very simple and easily practicable mea-

surement, may be v.ed as a very simple and -

important nutrition index.

Thennpommﬁndmaofﬂnssmdyare 1.LA
secular trend towards higher mean values of

height of Delhi girls i» occuring and 2. 3VWeight/
Height is an age independent index which is of
significance and pmeﬂ importance in nutri-
tional studies. 7
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