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Obesity has emerged as an epidemic worldwide. The present study was conducted to assess the prevalence of
overweight and obesity amongst children in the age group of 5-18 years belonging to low, middle and high in-
come group in National Capital Territory NCT of Delhi. A total of 16,595 children (LIG 5087, MIG 5134 and
HIG 6368) were covered in the present study. Overweight and obesity were assessed using Body Mass Index
(BMI) and Triceps Skin Fold Thickness (TSFT) utilizing age and sex specific cut off points. Considering the
BMI cut off points, the prevalence of obesity and overweight in Low Income Group (LIG) school children was
0.1 and 2.7 percent respectively, amongst Middle Income Group (MIG) school children it was 0.6 and 6.5 per-
cent and in High Income Group (HIG) school children was 6.8 and 15.3 percent respectively (p<0001). With re-
gard to the TSFT criteria, the prevalence of obesity and overweight in LIG school children was 1.2 and 2.4 per-
cent, amongst MIG school children it was 2.5 and 4.9 percent and in children belonging to HIG schools was 9.3
and 13.1 percent respectively (p<0.001). The present study documented that the prevalence of overweight and
obesity was higher in the HIG children as compared to the MIG and the LIG for all age groups, highlighting the

possible role of change in the dietary pattern and physical activities with increase in income levels.
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INTRODUCTION

Obesity is one of the most prevalent nutritional disease of
children and adolescents in many developed and develop-
ing countries.! The World Health Organisation (WHO)
has declared overweight as one of the top ten health risks
in the world and one of the top five in developed nations.?
Existing WHO standards and data from 79 developing
countries including a number of industrialized countries
suggest that about 22 million children five years old are
overweight worldwide.®> Once considered a problem of
affluence, obesity is fast growing in many developing
countries also.* Even in countries like India, which are
typically known for high prevalence of under nutrition, a
significant proportion of overweight and obese children
now coexist with those who are under nourished.’ In-
creasing relative weight trends in populations have caused
much concern among health care providers. Limited stud-
ies have been conducted on the prevalence of overweight
(OW) and obesity (OB) in the children belonging differ-
ent socio economic groups in the National Capital Ter-
ritory (NCT) of Delhi hence the present study was con-
ducted.

MATERIALS AND METHODS
Study area

A cross-sectional study was conducted in the National
Capital Territory of Delhi. All the schools in the National
Capital Territory of Delhi were enlisted. The probability
proportionate to size (PPS) sampling methodology was
utilized for selection of 90 schools. In each of the socio
economic groups i.e., Lower Income Group (LIG), Mid-
dle Income Group (MIG) and High Income Group (HIG),
30 clusters were selected. All the Government and Mu-
nicipal Corporation of Delhi schools were considered to
be in the category of LIG, all Kendriya Vidhalayas were
in the category of MIG and similarly all private schools
that are charging tuition fees above Rs.1000 were in the
category of HIG.

Sample size
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The sample size of 5,000 was taken in each socio eco-
nomic group. The sample size calculation was calculated
keeping in the prevalence of OB as 7% as reported by an
earlier study in Delhi.’ The 95% confidence level and
10% relative precision were considered. A total of
16,595 children (LIG 5087, MIG 5140 and HIG 6368)
were covered in the present study.

Collection of data

A pre-tested, semi structured questionnaire was adminis-
tered to each subject to elicit information on socio-
demographic profile, physical activity pattern, dietary
intake and anthropometric measurements. Each child’s
assessment of height, weight, and triceps skin fold thick-
ness (TSFT) measurements were conducted. Anthropom-
etric measurements of weight and height were recorded
utilizing the standard equipments and methodology.
Weight was recorded using SECA electronic weighing
scale, to nearest 100 g. Height was recorded using the
anthropometric height board to the nearest 0.1 cm. Tri-
ceps skin fold thickness was measured using Harpendens
skin fold calipers. The midpoint of the back of the upper
left arm between the tip of oleocranon and acromion
process was determined with the arm flexed at 90 degree,

then with the arm hanging freely a fold of skin and subcu-
taneous fat was grasped firmly with the thumb and fore
finger and pulled away from the underlying muscular
tissue. Measurements were recorded within 2 seconds of
applying force. Three reading of height, weight and tri-
ceps skin fold thickness were taken and the mean of the
last two readings was considered as final.

Assessment of physical activity of children above the
age of 10 years in all three socio economic groups was
undertaken. List of common physical activities performed
by children during their leisure time was provided to each
child. The activities were namely jogging, running, play-
ing outdoor games (involve running), yoga, physical ex-
ercise and others like swimming, dancing etc. MET (me-
tabolic equivalents) value of each of the activity was
known.” The child was asked to mention the number of
hours spent on each activity and energy expenditure for
leisure time activity was then calculated.

Assessment of obesity

International Obesity Task Force (IOTF) classification
was utilized for the estimation of overweight and obese
subjects. Overweight (OW) was defined as children with
BMI value between 85" to 95" percentile for a specific

Table 1. Distribution of the study subjects as overweight and obese as per body mass index criteria (IOTF classifica-
tion) in different socio-economic groups

Income Group Males Females Total
and Age Group p value
(1) n ow OBS n ow OBS n ow OBS
<6 p<0.001*
LIG 65  1(1.5) - 147 - - 212 1(0.5) -
MIG 119 7(5.9) 1(0.8) 112 4(3.6) - 231 11(4.8) 1(0.4)
HIG 38 2(5.3) - 29 3(103)  1(3.4) 67  5(7.4) 1(1.5)
6-<9 p<0.001*
LIG 348 3(0.8) 1(0.3) 635 9(1.4) - 983  12(1.2) 1(0.1)
MIG 608  34(5.6) 2(0.3) 542 33(6.1) 3(06) 1150  67(5.8) 5(0.4)
HIG 717 84(11.7)  48(6.7) 701  56(8.0)  48(6.8) 1418 140(9.9)  96(6.8)
9-<12 p<0.001*
LIG 483  18(3.7) 1(0.2) 687  15(2.2) - 1170 33(2.8) 1(0.1)
MIG 649  40(6.1) 1(0.2) 595  41(6.9) 1(0.2) 1244  81(6.5) 1(0.2)
HIG 993 171(17.2)  39(3.9) 983 161(16.4) 54(5.5) 1976  332(16.8) 93(4.7)
12-<15 p<0.001*
LIG 802  14(1.7) - 614  26(4.2) 1(0.2) 1416  40(2.8) 1(0.1)
MIG 843  48(5.7) 8(0.9) 712 49(6.9) 4(0.6) 1555  97(6.2) 12(0.8)
HIG 1018 159(15.6)  81(7.9) 849 175(20.6) 68(20.6) 1867 334(17.6) 149(8.0)
15-<18 p<0.001*
LIG 662 20(3.0) 1(0.1) 598  33(5.5) 2(0.3) 1260  53(4.2) 3(0.2)
MIG 510  43(8.4) 6(1.2) 417 35(8.4) 6(1.4) 927  78(8.4)  12(1.3)
HIG 523  69(13.2) 48(9.2) 507  96(18.9)  48(9.5) 1030 165(16.0) 96(9.3)
18 and above p<0.001*
LIG 26 - - 20 1(5.0) - 46 1(2.1) -
MIG 21 1(4.8) - 12 - - 33 - -
HIG 9  1(11.1) - 1 - - 10 - -
Total p<0.001*
LIG 2386 56(2.3) 3(0.1) 2701  84(3.1) 3(0.1) 5087 140(2.7) 6(0.1)
MIG 2750 173(6.3) 18(0.6) 2390 162(6.8) 14(0.6) 5140 335(6.5) 32(0.6)
HIG 3208 486(14.7) 216(6.5) 3070 491(16.0) 219(7.1) 6368 977(15.3) 435(6.8)

Figures in Parenthesis Indicates Percentages
* Significant at 95% level of confidence
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age and sex. Similarly obesity (OB) was defined as chil-
dren with a BMI value above 95" percentile for a specific
age and sex.’

Prevalence of OW and OB was also assessed by tri-
ceps skin fold thickness values. The Must et al Classifica-
tion® was used for the same. The values between 85" to
95" percentile for specific age and sex was considered
OW and values above 95™ percentile for age and sex was
considered as OB.°

The study protocol was approved by ethical committee
of All India Institute of Medical Sciences (AIIMS), New
Delhi. A prior consent for the study was taken from the
school administration and from the parents. At the time of
the initiating the study the parents of each participant
were informed about the study protocol and written con-
sent was obtained to their child’s participation.

Pearson correlation analysis was undertaken to esti-
mate the p value for the difference in prevalence of over-
weight and obesity in different socioeconomic groups.

RESULTS

A total of 16,595 school children LIG (n=5087), MIG
(n=5140) and HIG (n=6368) in the age group of 5-18
years were included in the study. With regard to dietary
habits, 42% children from LIG schools, 40% children
from MIG schools and 44% children from HIG schools
were vegetarian.

Data on consumption of energy dense fast food
showed that about 12.0% of children from HIG schools
consumed fast food more than four times in a week when
compared with LIG (7.2%) and MIG (9.8%) school chil-
dren.

The age wise prevalence of overweight and obesity ac-
cording to BMI calculations is depicted in Table 1. Ac-
cording to this the prevalence of OB and OW in LIG
school children was 0.1 and 2.7 percent respectively,
amongst MIG school children it was 0.6 and 6.5 percent
and in HIG school children was 6.8 and 15.3 percent re-
spectively (p<0.001).

The age wise prevalence of overweight and obesity ac-

Table 2. Distribution of the study subjects as overweight and obese as per triceps skin fold thickness (TSFT): (NHANES)

criteria in different socio-economic groups

Income Group Males Females Total
?;i)Age Grow ow 0oBS n ow OBS  n ow ops ~ Pvale
<6 p<0.001*
LIG 65 - - 147 - - 212 - -
MIG 119 3(2.5) 4(3.4) 112 1(0.9) 2(18) 231 4(1.7) 6(2.6)
HIG 38 1(2.6) 1(2.6) 29 3(10.3)  6(20.7) 67 4(6.0) 7(10.4)
6-<9 p<0.001*
LIG 348 3(0.9) 2(0.6) 635 3(0.5) 6(0.9) 983 6(0.6) 8(0.8)
MIG 608  21(3.5) 11(1.8) 542  14(26)  13(2.4) 1150 35(3.0) 24(2.1)
HIG 717 81(11.3)  64(8.9) 701  56(7.9)  44(6.3) 1418  137(9.7)  108(7.6)
9-<12 p<0.001*
LIG 483  11(2.3) 6(1.2) 687  12(1.7) 7(1.0) 1170  23(1.9) 13(1.1)
MIG 649 26(4.0) 23(3.5) 595 25(4.2) 10(1.7) 1244 51(4.1) 33(2.7)
HIG 993  115(11.6) 116(11.6) 983  115(11.7) 84(8.6) 1976 230(11.6)  200(10.1)
12 - <15 p<0.001*
LIG 802  16(2.0) 9(1.1) 614  20(3.3) 40.7) 1416  36(2.5) 13(0.9)
MIG 843 63(7.5) 27(3.2) 712 35(4.9) 6(0.8) 1555 98(6.3) 33(2.1)
HIG 1018 166(16.3) 141(13.9) 849  123(14.5) 32(3.8) 1867 289(15.5) 173(9.3)
15-<18 p<0.001*
LIG 662 31(4.7) 17(2.6) 598 26(4.3) 7(1.2) 1260 57(4.5) 24(1.9)
MIG 510  36(7.1) 27(53) 417  26(6.2) 7(17) 927 62(6.7) 34(3.7)
HIG 523 74(14.1) 76(14.5) 507 76(15.0) 31(6.1) 1030 150(14.6) 107(10.4)
18 and above p<0.001*
LIG 26 - 1(3.8) 20 1(5.0) 1(5.0) 46 1(2.2) 1(2.2)
MIG 21 - - 12 - - 33 - -
HIG 9 - - 1 - - 10 - -
Total p<0.001*
LIG 2386 61(2.5) 35(1.5) 2701 62(2.3) 25(0.9) 5087 123(2.4) 60(1.2)
MIG 2750  149(5.4) 92(3.3) 2390 101(4.2) 38(1.6) 5140 250(4.9) 130(2.5)
HIG 3298  437(13.4) 398(12.2) 3070 98(12.2) 197(6.5) 6368 835(13.1) 595(9.3)

Figures in Parenthesis Indicates Percentages
® Significant at 95% level of confidence

Abbreviations: LIG = Low Income Groups; MIG = Middle Income Groups; HIG = High Income Groups; OW = Over Weight; OBS = Obesity
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cording to TSFT measurement is depicted in Table 2.
According to TSFT criteria the prevalence of OB and OW
in LIG school children was 1.2 and 2.4 percent, amongst
MIG school children it was 2.5 and 4.9 percent and in
children belonging to HIG schools it was 9.3 and 13.1
percent respectively (p<0.001).

Data regarding physical activity of the subjects re-
vealed that about 88% children from HIG schools were
involved in leisure time physical activities like jogging,
running, playing outdoor games, doing yoga etc whereas
only 75% of the children from MIG and 46% of the chil-
dren from LIG were undertaking these activities. Physical
activity and BMI showed a statistical negative correlation
in the LIG children (r=—0.0346; p<0.001) and MIG chil-
dren (r=-0.013; p<0.001) and HIG children (r= —0.058;
p<0.001)

DISCUSSION

The present study planned to evaluate in detail, the com-
plete spectrum of childhood obesity (by calculating BMI
and measuring triceps skin fold thickness) and compare
the prevalence in different socio-economic groups.

Earlier studies from India have not documented the
prevalence of obesity in children by using two anthro-
pometric measurements namely; BMI and TSFT. In the
present study socio economic status (r=0.096, p<0.001)
was found to be directly correlated with BMI. The similar
results have been reported in an earlier study conducted
amongst children.*

A study from NCT of Delhi reported the prevalence of
OB as 7.4%.2 While another study done in school chil-
dren in Punjab reported prevalence of overweight (OW)
and obesity (OB) to be 11.1% and 14.2% respectively.'
A study conducted in Pune documented the prevalence of
OB 5.7% and OW 19.9%." The results of the above
stated studies are only comparable to the results from
HIG school children from the present study as the studies
were conducted in an affluent class of children. Data of
LIG and MIG school children cannot be compared as no
study is available in the literature from the country on
prevalence of OB and OW in LIG and MIG category chil-
dren by utilizing the IOTF’s BMI classification and Must
etal SKFT criteria.

In present study, the prevalence of OW and OB was
greater in male subjects as compared to female subjects in
all three categories. Similar results have been documented
from Punjab, which reported that the prevalence of obe-
sity as well as overweight was higher in boys as com-
pared to girls (12.4% vs 9.9%, 15.7% vs 12.9).**

Analysis of the association between BMI and physical
activity in children revealed that as the amount of physi-
cal activity increased, the BMI decreased i.e. the preva-
lence of overweight and obesity decreased. Similar find-
ings have been reported earlier.****

The present study documented that the prevalence of
OW and OB was higher in the HIG as compared to LIG
and MIG for all age groups, highlighting the possible role
of change in the dietary pattern and physical activities
with increase in income levels.
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