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Childhood obesity is presently increasing worldwialed has created enormous concern for researchers
working in the field of obesity related diseasethvgipecial interest in child health and developm8etected
anthropometric measurements including stature, budgs, and skinfolds are globally accepted sessitiv
indicators of growth patterns and health statua ohild. The present study was therefore aimecbniyt at
evaluating the body mass index (BMI), skinfoldsddat percentage (%fat) in obese school going lwdys
West Bengal, India, but also aimed to compare tdesa with their non-obese counterparts. Ten teesixt
year old obese boysdN(= 158) were separated from their non-obese copartesr using the age-wise
international cut-off points of BMI. Skinfolds weraeasured using skinfold calipers, BMI and %fat were
calculated from standard equations. Body mass, Bkhfads and %fat were significantlyP(<0.001)
higher for the sample of obese boys when comparehleir non-obese counterparts. The obese grap al
showed progressive age-wise increments in all dstbanthropometric parameters. Stature (cm) shawed
significant inter-group variation except in the yi€ar age grougX<0.001). All data for the non-obese group
were comparable with other national and internatiatudies, but those collected for the obese gomuytd

not feasibly be compared because the availabifitgata on obese children is limited. Current daid a
prediction equations will not only serve as a refee standard, but also be of vital clinical imande in
order to identify or categorize obese boys, anhke preventative steps to minimise serious hgatibhlems
that appear during the later part of life.
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Introduction In recent times, in order to develop an internatilgn
The study of obesity in relation to disease and igays acceptable definition of obesity, Caleal.? scientifically
fitness is of major concern to those interestedcliiid specified cut-off points of BMI, a ratio of body ssmand
growth and developmehtas the prevalence of childhoodstature which are the two most easily measurabianpe:
obesity is increasing rapidly worldwideObesity is asso- ters, for categorizing children as obese in an wige-
ciated with several risk factors for the developtredrheart pattern. Because of their public health importartbe
diseases and other chronic problems including Rypéfend in childhood obesity should be carefully atamsely
lipidemia, hyperinsulinemia, hypertension and eathyero- monitored. Data for BMI, skinfolds and %fat in Iadi
sclerosis™® Although a number of factors contributing tachildren are available®** whereas despite concerns about
the development of obesity are well established, gtio- childhood obesity which is an important and potlti
logy of obesity is not exactly clefr.Giving evidence on modifiable risk for a range of concurrent and lateor-
the development of multiple risk factors at an yeate, bidities, the corresponding standard data of playgara-
Gilliam et al. proposed that diet modification and premeters, skinfolds, BMI and %fat are lacking in cade
scribed physical activity are possible means of QHt@r- Indian obese children. The present study was therefe-
vention for people having a family history of oligsiLater signed to evaluate the BMI, skinfold measurememsd a
Watanabeet al.? suggested that obesity is to a large extetifat in school going obese boys of West Bengalalnahd
the result of physical inactivity with the mainteica of an also to compare these data with their non-obesatenu
abundant and frequently high fat diet. parts.
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M ethods progressive increments for obese boys, but in e n
This cross sectional investigation was undertake®63th obese group BMI was depicted through fluctuatirigrat
normal healthy school going boys (Obéddes 158, Non- tions between 10 to 13 years of age. Values fmfclkl
obese N = 534) between the ages 10 and 16 years. Thmeasurements along with their sum are tabulatdcite
participants were randomly sampled from different2. In all cases the obese group possesses significa
schools of West Bengal and the obese boys wereasepahigher P <0.001) values when compared to their non-
ted from the non-obese according to the internationt-  obese counterparts. Obese boys also exhibited trighh

off points of BMI as proposed by Cokt al.? and were er values P <0.001) for body fat percentage parameter in
further confirmed by the %fat value as proposed byall age categories (Fig. 1).

Watanabeet al® All the subjects belonged to the same
socio-economic grouping. The age of each subject we
calculated from the date of birth as recorded ieirth
school register. The body mass and stature for saigh
ject were measured by using a weighing scale (Aver 37 1
India Ltd., Model No. 3306 ABV) fitted with stature o
measuring stand. BMI was calculated from the foilayv " 23
equation: BMI (Kg/m) = (Body weight in Kg) / (Body | i 5 |

height in metef) (Meltzeret al’3, Coleet al?). The skin- 10

fold measurements included the triceps, sub-scapula 5 4

chest, abdomen, mid-thigh and calf taken on thet Sgle L : : : y : : :
of the body with the subject standing in the praggight L
posture according to methods proposed by Johnsdn ai Age [years)

Nelsort* using a calibrated skinfold caliper (Holtain Ltd., _
UK) with constant tension. The following equatiomsre ~ Figure 1. Percentage of body fat (% fat) in obese and
used to compute the %fat as these were also usédydu NOn-0bese boys.

previous studies on a similar populatiofi. Correlation statistics revealed significaR<(.001) posi-
10 — 12 Years: Body density (BD) = 1.108 — (0.027 x tive relationship of both %fat and BMI with all iivitlual
log A) — (0.0388 x log B) skinfold and sum of skinfolds not only in obese awoah-
13 — 16 Years: Body density (BD) = 1.130 — (0.055 x obese boys but also when all the boys were coresides
log A) — (0.026 x log B) a whole in a group (Table 3). Prediction equatitors

Where A = triceps skinfold thickness in mm and =B %fat from BMI in both of these groups and as a \ehafl
sub-scapular skinfold thickness in m#tfat = {(4.95/ the sample are represented in Figure 2.
BD) — 4.5} x 100

Statistical analysis

Unpaired one tail t-Test was performed to comput th
Dpom: ¥R+ L0V o =[5 P00

level of significgnce of difference between the mea 35 | oradrme =077+ DT, 2=, B=TL
values obtained in obese and non-obese groupsdPéar A0 M Boyp : Y7 [, r=E], P=000L
product-moment correlation and regression analysie 5 1
also adopted to test the relationship betweenréifteva- E :2 l
. . . . = T Bt |14
rlable_s. _(The entire wqu was cgrned out aftertiggt 10 - e dbese
permission from the ethical committee.) E - = Al by

] T
Results 5 Bl chadm 1 o

The physical parameters including BMI of obese amtn

obese boys are presented in Table 1, which depiots p Figure 2. Regression line for prediction of % fat
gressive age wise increments in body masstatdre ~ from BMIin Bengalee Indian boys.

for both the groups. BMI also shows similaye awise

Table 1. Physical parameters and BMI in 10 to 16 yeamsbaflse and non-obese boys

Age 10 11 12 13 14 15 16
(Yrs) (N = 84, (N1 =80, (N1 =60, (N1 =90, (N =100, (N1 =60, (N1 =60,

N2:20) N2:25) N2:18) N2:28) N2:16) N2:29) N2:22)
Body 27.389.32 28.44 8.96 31.2445.05 33.16.45.80 39.32 5.74 42.44 557 46.72 46.57
Mass (44.75+3.61) (48.50.4.91)"  (53.30.4.65)"  (59.156.20)" (67.4046.17)" (71.68 46.81)" (78.11 +.25)"
(Kg)

Stature  129.43 4.55 135.41 9.03 141.30.9.03 143.40.8.90 154.08 7.70 158.03 8.27 163.0_5.54
(cm) (135.43 6.59)"  (138.9410.07™° (143.0240.13"° (147.92_40.0)"° (155.916.91)"° (158.6020.5)*° (164.419.65)"°

BMI 16.46 .40 15.67 .70 15.58 .05 16.24 .64 16.47 .61 16.96 2.15 17.24 4.60
(Kg/m?) (24.414.85)"  (25.122.39)" (26.064.86)" (27.03R54)" (27.722.21f (28.502.27)"  (28.904.85)"

Values within parentheses indicate the valueshferobese group,iN= No. of Non-obese boys,.N- No. of Obese boys, Values are mea®Dy,
#P<0.001, NS = Not significant.
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Table 2. Different skinfold measurements and their sum indl06 years of Obese and Non-obese boys
Age (Yrs) 10 11 12 13 14 15 16
Skinfold (N. =84, (N1 =80, (N, =60, (N1 =90, (N1 =100, (N1 =60, (N1 =60,
(mm) N,= 20) N, = 25) N, = 18) N, = 28) N, =16) Nz = 29) N, = 22)
Triceps 5.84 4.70 6.622.62 5.834.36 6.004.73 6.002.44 6.32. .49 6.092.08
(8.71.2.61) (9.34.4.29Y"  (9.162.06)" (10.102.61)" (12.004.60)" (12.91.69f (13.06_4.20)"
Sub- 5.55 .10 5.82.4.76 5.54 .88 6.23 4.53 6.37.4.21 7.06_2.50 7.37_4.64
scapular (8.24 2.61)" (9.26 B.15)  (9.70#2.61)" (10.02.8.10)" (11.90#.41)" (12.488.10)" (14.658.61)"
Chest 4.58 41.09 4.70.4.90 4.38 .85 4.944.14 5.04.4.70 5.36.1.93 5.45_4.60
(8.26 2.01)" (9.24 B.16)" (10.54 4.26)" (11.268.15)" (12.01.2.74)" (13.5983.10)* (13.96 8B.51)"
Abdominal  5.304.41 6.05_2.24 5.31.2.20 6.16_2.30 6.45_8.00 6.47 .49 5.89 4.72
(9.403.14)"*  (10.108.60)" (10.694.21)" (11.26 B.69)° (12.104.61)" (12.69#.15)" (14.64 2.69)"
Mid-thigh 9.74 9.88 9.78.2.64 9.76.2.24 10.62 .92 9.14 2.70 9.45 .88 9.42.2.73
(12.00 4.26)* (13.61R.95) (14.268.61)"° (16.018.45)" (16.794.10)" (18.424.21)* (18.16 4.60)"
Calf 9.98.2.80 10.15 2.28 10.83 2.40 11.90.8.02 9.15 2.68 9.76.8.05 9.53.2.60
(12.16#4.70)"  (12.70 4.16)" (14.69 #4.60)" (15.10 4.01)* (15.924.10)* (16.812.0)*  (17.20 2.90)"
Sum 46.56_4.32 48.256.34  45.9265.46 49.41 4 .54 48.426.92  49.27 .60 48.84 .85
(58.21 6.24)"  (64.056.71)" (68.96 #.20)" (63.86.45.90)"  (70.706.82)" (86.908.51) (91.70_8.69)"

Values within parentheses indicate the valueshferabese grouN; = no. of Non-obese boybl, = no. of Obese boys, values are me&BDr

#P<0.001.

Table 3. Values of correlation coefficient of %fat and Bhiith different skinfolds and sum of all the skiltd®

Triceps Sub- chest Abdominal Midthigh Calf Sum of

scapular Skinfolds
0.76 0.72 0.62 0.76 0.70 0.58 0.84
%Fat (0.82) (0.86) (0.68) (0.87) (0.72) (0.62) (0.91)
0.79 0.80 0.65 0.81 0.71 0.60 0.88
0.62 0.63 0.65 0.67 0.63 0.51 0.76
BMI (0.70) (0.74) (0.80) (0.79) (0.69) (0.67) (0.81)
0.66 0.69 0.73 0.73 0.66 0.60 0.79

Values within parentheses indicate the values afetation coefficient for the obese group and bdigits indicate the values of correlation

coefficient of the whole sample.

Discussion

The stature recordings do not show any inter-grarmay
ion, except in the age-group of 10 years where®beygs
have significantly P<0.001) higher values when com-

pared to the non-obese boys which concurs with th

findings of reports in numerous studfes*®

These researchers all reported significantighdr
values for body mass in obese group as also olbémve
the present study in all age groups and this isedded to
the excess accumulation of fat mass among obese in

viduals!’ Mean stature and body mass data for non-obes

boys corroborate with the previous study in ruraysof

West Bengdf but present findings show lower values
that those obtained for middle class school boys o

Kolkata®
obese boys in the present study is probably ddelltof
the ratio between subcutaneous fat and total batgfter
reaching adulthoot. However, non-obese participants
are within the “normal” range of stature and masstlie
socioeconomic group-l according to the Indian Cdunfc
Medical Researct.

BMI is significantly P <0.001) higher among obese
participants because of the significanfy<0.001) higher

Percentage fat values obtained among non-

body mass when compared to their non-obese counter-
parts. Mean BMI values for all ages further essibthe
relevance of proper categorization of participaimt®
obese and non-obese grotpsth respect to the primary
&im of the current study.

The individual and sum of skinfolds were $ign
cantly (P<0.001) higher for the obese group (Table 2)
who also have excessively higher values of %failiage
roups in comparison to non-obese boys (Fig. 1pugh
here is neither a progressive nor regressive age w
§r1ange in %fat or skinfolds among non-obese boys bu
obese participants have exhibited progressive elgéed
Pcreases in both of these parameters. In norealkhy
children the greatest proportion of body fat isried by
subcutaneous fat which tends to approach the adlle
during growth and development in a fluctuating nme&mnn
as also observed in the present study are lower tthe
Japanese, Czech and USA Boy$'*>whereas values are
comparable with the study conducted on rural boys o
West Bengal (India), Zaragoza (Spdifij® Skinfolds,
especially the triceps skinfold, have been excegsistu-
died in Indian and international populations of I<hi
dren91%112427 ht corresponding data for the obese
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population is minimal and thus restricts the coomalting 8.
discussion on the current skinfold data of obespupo
lation. However, the skinfolds of the non-obesgsbm

the present study were lower than the Nilgiri bafs
West Bengal, more affluent Haydrabad boys of Karna®-
taka, Calcutta middle class boys, rural boys of /Bes-

gal and the young children of California and Midmig 10.

Values appear to be higher, but comparable withefod
boys of west Bengal argbcio-economicallypoor boys of

Hyderabad, respectivefy}*?>?"2° Significant £<0.001)  11.

correlation of individual skinfolds and sum of dhe
skinfolds with % fat and BMI indicates that they ajood
predictors of % fat either independently or togeth€he

value of correlation coefficient is highest whemsof all ~ 12-

the skinfolds were considered, but existence of -com
paratively higher values of correlation coefficiamicases

of triceps, subscapular, chest and abdominal dkisfo
(when considered individually) further justifiesaththey

are better predictors of % fat than other skinfthlatk- 14

nesses. But as the measurement of skinfolds reglly
expertise technical skill and probability of indivial

variation is excessively high, therefore from thesent 15.

data regression lines have been computed for piadlic
of %fat from BMI in the studied population (Fig 2).

Conclusion
From the present study it can therefore be condlulat
skinfolds, BMI and body mass are expectedly higher7

among obese boys because of their excessive bady fa
The present data will not only seweaa qg

percentage.
standard for BMI and skinfolds measures in obese lod
the studied population, but prediction equations%dat

from BMI will also be of vital clinical importancduring  19.

the identification of the signs of obesity as wab

assisting in the prevention of the serious healtiblems/  20.
consequences, generally in the later part of life. 21.
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