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ABSTRACT

Objectives: To determine the nutritional status of nine to twelve year old school going children, to obtain
a greater insight into the relationship between weight status and biochemical parameters and to investigate
the association of SES with anthropometric parameters, nutritional indicators and CVD risk factors in
children. Methods: 63 subjects were selected from two urban schools in Cochin city by convenience
sampling. Interview schedule was used to elicit background information and 24 hour dietary recall
guestionnaire was used to assess the dietary intake pattern. Anthropometric parameters, biochemical
profile and nutrient intake pattern were studied. Subjects were classified by their weight status and
socioeconomic status. Results: Height and weight of the subjects were observed to be at par with the
NCHS standards. The prevalence of underweight and overweight was observed to be 14 percent among
the study population with a higher prevalence of overweight among girls at 21 percent compared to boys
at 10.3 percent. All anthropometric parameters steadily increased with increase in BMI percentiles in the
subjects. Blood pressure gradually escalated from underweight to overweight subjects, the increase being
more evident for systolic blood pressure (increase of 20mm Hg) compared to diastolic blood pressure(
12mm Hg). Caloric intake was highest in the overweight subjects. Serum insulin, triglyceride and CRP
levels also increased with increase in weight among the subjects. In overweight subjects the CRP level is
seen to be 2.98 mg/L, which is associated with an increased risk of cardiovascular disease. Nutrient intake
pattern of subjects by weight status showed a progressive increase in energy intake from underweight to
normal and overweight subjects, but no difference in CHO, protein and fat intake. SFA and MUFA intake
was observed to be high and PUFA intake low among underweight subjects. On analyzing subjects by
SES, upper class subjects showed higher anthropometric measures than lower SES subjects. Blood
pressure increased with SES, CRP showed decreasing trend. HDL levels were high in lower SES
category, rest of the parameters were higher in upper class subjects. The energy, carbohydrate and fat
intake increased progressively from low to high SES. Conclusion: Anthropometric parameters,
biochemical measurements and nutrient intake pattern increased with increase in weight and improvement
in SES.
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INTRODUCTION

Nutritional status is an important determinant of
growth. School age is a period of rapid growth
with a growth spurt in pubertal years. 80 percent
of adolescent growth is completed in early
adolescence (10-15 years).During the last
decade there have been numerous reports on the
emerging problem of over-nutrition among
affluent urban children and adolescents. Poor
dietary habits combined with decreased physical
activity have led to an increase in overweight
and obesity among adults and children. Because
of these changes in dietary and lifestyle pattern,
chronic non communicable diseases are
becoming increasingly significant causes of
disability and premature death in both
developing and newly developed countries(
NNMB, 2001).

Obesity has been noticed to be a powerful
correlate of cardiovascular risk in comparison to
hyperinsulinemia. And insulin resistance was
strongly associated with obesity (Misra,
2009).Previous studies from US have shown that
subclinical inflammation, elevated fasting
insulin concentration and high systolic blood
pressure are more common in overweight
children (Dietz, 2001 and Pradhan et al.,
2001).Hence indicating that early identification
of these risk factors in children and adolescents
can prevent the increasing risk of cardiovascular
diseases and diabetes (type I1) (Misra, 2009).
Population based data on risk factors are still
sparse in developing countries. In addition, the
relationship of main modifiable cardiovascular
risk factors with socioeconomic status (SES) is
often unclear in these countries. Socioeconomic
standard of people is conveniently expressed in
terms of various social classes in which people
are distributed which are referred to as social
stratification. Social stratification is a horizontal
division of society into several socio-economic
layers: each layer or social class has a
comparable standard of living, status and
lifestyle .Several ways of measuring SES have

been proposed, but most include quantification
of family income, parental education and
occupational status. Income determines the
purchasing power of individuals and their
socioeconomic status. Education determines the
knowledge, attitude and value system of
individuals and their socioeconomic growth
potential. Occupation determines the income
generating capacity of individuals and their
status (Misra and Singh, 2003).

In Kerala, the available data on the possible
effect of socioeconomic status on the clustering
of cardiovascular risk factors among children are
limited. Cochin City has experienced rapid
urbanization and industrialization in the past few
decades. Therefore to address such an issue
(effect of  socioeconomic  status  on
cardiovascular risk factors) in the forefront is
important. Hence the purpose of the present
study is to examine the distribution of
cardiovascular risk factors namely
anthropometric, biochemical and nutrient indices
among school children (9-12 years) and its
association with socioeconomic status based on
Kuppuswamy scale (2008).

MATERIALS AND METHODS
The study population comprised 63 children in
the age group 9-12 years from two urban schools
in Cochin City. The subjects were selected by
convenience  sampling.  Information  was
collected regarding the  socioeconomic
background, anthropometric parameters,
biochemical measurements and nutrient intake
pattern. Socioeconomic details collected include
parental occupation ,education of head of the
family and family monthly income. Based on
socioeconomic data collected, Kuppuswamy’s
socioeconomic status scale, urban (revised as on
June 2008) was used to classify the study
population to different social classes. A
weightage is assigned to each variable according
to a seven point predefined scale. The total score
in Kuppuswamy’s classification is calculated as

29 International Journal of Current Research and Review www.ijcrr.com

Vol. 03 issue 08 August 2011



the sum of the total of the three scores.
Depending on the total score so computed, the
five socioeconomic classes are formulated.
Anthropometric measurements used were height,
weight, Body Mass Index(BMI), Mid Upper
Arm Circumference (MUAC),waist and hip
circumferences, Waist Hip Ratio (WHR) and
Percent Body Fat(calculated using Deurenberg
equation,1991). Biochemical —measurements
collected include Blood pressure, Insulin,
Fasting blood sugar, Apolipoproteins A and B,
Lipid profile and C-Reactive Protein. Blood
pressure was measured using standardized
sphygmomanometer and recorded by a trained
nurse.  Insulin  assay was done by
chemiluminescence method to reduce the chance
of erroneous variables. Fasting blood sugar and
lipid profile was measured using photometric
method. The diagnostic procedure adopted to
measure  Apolipoproteins and CRP was
immuno-turbidometric method as it is superior
and more reliable. Biochemical measurements
were done at Amrita Institute of Medical
Sciences, Kochi.

To assess the dietary intake and adequacy of the
diet consumed, the 24-hour recall method of diet
survey was adopted for three days including two
working days and one holiday using the 24 hour
recall questionnaire. In this method, the
parents/caretakers reported the exact food intake
of the subjects in precise quantities over the last
24 hours. Information was elicited regarding
quantity, leftovers and method of preparation.
Household cups and measures were used to
define amounts in order to obtain accurate
information as possible, regarding the type and
amount of food and beverages consumed during
the three days. These measures were later
standardized in order to obtain precise nutrient
intake among the subjects. Dietary data obtained
from the three records were checked carefully
and entered into the nutrition software system
developed by Amritha Institute of Medical
Sciences (AIMS), Kochi. Nutrient intakes were

calculated using the standard portion sizes and a
composite food database available from National
Institute of Nutrition, Hyderabad. This database
contains ICMR food composition tables for all
foods. The fatty acid levels in foods were
obtained from USDA National Nutrient
Database for Standard Reference, Release 22
(US Department of Agriculture, Agricultural
Research  Institute  Service, 2009) and
Biochemical composition of Indian Fish (Central
institute of Fisheries Technology, 1997). The
same percentage of fats as recommended by
USDA was applied to the ICMR fat reference
values.

Mean and standard deviation were used to
describe  continuous  variables  namely
anthropometric, biochemical and nutrient intake
parameters. Categorical variables are presented
as frequency and percentage. Pearson’s
correlation coefficient was used to evaluate the
association between two variables namely
anthropometric and lipid parameters with 0.05
and 0.01 level of significance were considered.
Statistical package SPSS version 11.0 for
Windows was used for all statistical analysis.

RESULTS

On comparison with NCHS standards (2004),
overall the subjects were at par with the
standards. The highest deficits for height and
weight were observed in eleven year old subjects
and an overall increase was seen in twelve year
old subjects. [Table 1]

On assessing the weight status of subjects, a vast
majority (72 percent) of the subjects were
normal, 14 percent each were found to be
overweight and underweight. Gender based
segregation of subjects revealed a higher
prevalence of overweight among girls at 21
percent compared to boys at 10.3 percent. [Table
2]

All anthropometric parameters namely height,
weight, MUAC, waist, hip, WHR, sum of skin
folds and body fat percent were found to steadily
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increase with increase in BMI percentiles in the
subjects. [Table 3]

On analyzing the biochemical profile of the
subjects by weight status, the systolic and
diastolic blood pressure were seen to be
gradually escalating from underweight to
overweight subjects, the increase being more
evident for systolic blood pressure( increase of
20 mm Hg). Serum insulin, triglyceride and C-
Reactive  Protein levels also increased
progressively from underweight to normal and
overweight subjects. The overweight subjects
recorded a CRP level of 2.98 mg/L which is
associated with an increased risk of
cardiovascular disease. [Table 4]

Pearson’s  correlation  analysis  between
anthropometric parameters and lipid profile
showed that MUAC had a significantly high
correlation with VLDL and triglyceride in
underweight subjects. Weight, BMI, waist and
hip circumferences also showed positive
significant  correlation with VLDL and
triglyceride (p<0.05). Among normal weight
subjects, height, weight, waist and hip
circumferences correlated significantly (p<0.05)
with HDL cholesterol and sum of skin fold
thickness (p<0.01). BMI also correlated with
VLDL and triglyceride (p<0.05) and sum of skin
fold thickness (p<0.01). In overweight subjects,
height, weight and hip circumference were
observed to be significantly correlating with
VLDL and triglyceride. [Tables 5 and 6]

On studying the nutrient intake pattern of the
subjects by their weight status, energy intake
was seen to be gradually increasing from
underweight to overweight subjects. A higher
intake of SFA and MUFA was observed in
underweight subjects, although PUFA intake
was observed to be higher in overweight
subjects. [Table 7]

On analyzing the nutrient adequacy of the
subjects by comparing with WHO/FAO (2003)
standards, it was evident that macronutrient
composition of the diet was well within the

recommendations proposed. Contribution of
SFA intake to the total calories was found to be
high and PUFA and MUFA intake was seen to
be low from the recommended intake. [Table 8]
Overweight subjects consumed a diet rich in
energy giving foods such as cereals, pulses and
roots and tubers. The milk and sugar
consumption was found to be higher among
underweight  subjects.  Consumption  of
protective foods such as green leafy vegetables,
other vegetables and fruits were higher in
normal weight subjects. [Table 9]

On studying the anthropometric data of the
subjects by their socioeconomic status, height,
weight MUAC, waist and hip circumference and
sum of skin folds increased progressively with
improvement in socioeconomic status, although
body fat percent and waist hip ratio were found
to be similar in all the three groups. [Table 10]
On analyzing biochemical profile of subjects by
socioeconomic status, the blood pressure
escalated from lower middle class to upper class
subjects but C-Reactive Protein showed a
decreasing trend. HDL levels were found to be
highest in lower middle class category while
Cholesterol, LDL, VLDL and triglyceride levels
were found to be higher in upper class category.
[Table 11]

Subjects belonging to upper socioeconomic class
reported higher nutrient intake than their lower
socioeconomic status counterparts. The lower
middle class and upper class subjects did not
show a significant difference in their SFA and
fiber intake. [Table 12]

From the table it is evident that upper class
subjects shows higher cereal, roots and tuber,
other vegetables and milk intake compared to
lower middle class and upper class subjects.
Pulses and sugar intake is found to be high in
lower middle class subjects.  The rest of the
food groups namely green leafy vegetables,
fruits and fat intake are high in upper middle
class subjects. [Table 13]
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DISCUSSION

In the present study, the prevalence rate of
underweight and overweight was observed to be
14 percent. It has been reported in previous
studies conducted in Ernakulam district that
there are noticeable weight transitions in the
pediatric cohort with a significant decline (eight
percent) in underweight children and an
escalation (one percent) of overweight children
between 2003 and 2006 (Raj M et al., 2009).

All the anthropometric parameters were seen to
be increasing with increasing BMI percentiles in
the subjects. A study conducted on the
prevalence of obesity among affluent school
children in Delhi reported that maximum
prevalence of obesity was found during the
pubertal period, between 10-12 vyears. This
might be associated with the increase in adipose
tissue and overall weight gain during pubertal
growth spurt. (Kapil et al., 2002).

Interestingly, blood pressure, serum insulin,
triglyceride and C-Reactive Protein were
observed to increase with increase in weight.
Specifically, the C-Reactive Protein level
(inflammatory marker) was observed to be
3mg/L in overweight subjects, which is largely
proven to be a micro inflammatory state
associated with increased risk of cardiovascular
disease. In a study conducted to examine
relationships between multiple markers of
inflammation and children's weight status,
Skinner et al., (2010) hypothesized that the
prevalence of inflammatory markers would
increase as weight status increased. Caloric
intake was observed to be highest in the
overweight subjects with a difference of 163
kcal from underweight subjects. The fiber intake
pattern of the subjects by their weight status
revealed a trend with the normal weight subjects
consuming higher fibre and underweight
subjects the least, explaining increased green
leafy vegetable and fruit intake in this category.

On classifying the subjects by their
socioeconomic status based on Kuppuswamy
scale, upper class subjects showed higher
anthropometric measures than lower middle
class subjects in the present study. The present
results are in agreement with those reported
earlier in a study conducted in Delhi on the
growth parameters and prevalence of overweight
and obesity in school children where it was
found that children from upper SES were
significantly  taller and  heavier and
consequently, had a significantly higher BMI as
compared to their age matched counterparts
from lower SES (Gupta et al., 2007).

While blood pressure was observed to have
direct positive relationship with socioeconomic
status, C-Reactive Protein showed a decreasing
trend. In a study conducted in Bolivia among 2-
15 year olds, low household economic resources
were associated with greater CRP levels (Mc
Dade et al., 2005). The serum lipid profile of
subjects by socioeconomic status showed
increased HDL levels in lower middle class
category while the rest of the parameters were
observed to be highest in upper class
subjects.The energy, carbohydrate and fat intake
increased progressively from low to high
socioeconomic status. In a study conducted in
turkey among school going children, higher SES
subjects reported higher energy, carbohydrate
and fat intake than their lower SES peers
(Manios et al., 2004).

CONCLUSION
In conclusion, in the present study, the
magnitude of underweight and overweight was
observed to be high among children and the
cardiovascular risk factor profile are higher
among overweight subjects compared to their
normal weight counterparts. The upper
socioeconomic subjects are at an increased
cardiovascular risk than lower socioeconomic
peers revealing that socioeconomic status also
plays a significant role in the clustering of
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cardiovascular risk factors among children. High
standard of living, changing lifestyles and poor
dietary habits combined with decreased physical
activity among school going children have
resulted in overnutrition to emerge as a modern
day epidemic and subsequently increasing the
risk of cardiovascular diseases later in their life.
This calls for an immediate action in reducing
the prevalence of overnutrition among school
going children through appropriate nutrition
intervention programs. More indepth study on
the factors associated with cardiovascular risk in
children need to be also undertaken.
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Table 1:Height and Weight of the subjects in comparison with NCHS* standards

(N=63)
Height (in cm) Weight (in kg)
Age in Sex n
years Mean £SD | NCHS std | % deviation | Mean +SD | NCHS std | % deviation
Boys 6 13;'3 132.2 102 5195 28.1 99.5
9 +7. +4.
Girls 7 13875 132.2 104 f‘;g 28.5 120.9
Boys 9 1359;3 137.5 101 31%21 314 109
10 _13l7 _31 3
Girls 4 +55 138.3 99.06 + 1’ 5 325 96.5
Boys | 11 i4§81 143.3 97.7 32676 35.3 92.8
11 — —
Girls 8 +%LA(')33 144.8 98.8 fg% 37 94.1
Boys | 13 15’2(')4 149.7 100.5 :"1%21 39.8 111
12 = =
Girls 5 152'9 1515 101.5 1512 415 110
*National Centre for Health Statistics (2004)
Table 2:Distribution of subjects by weight status
(N=63)
Weight Status
Gender uw N ow
ni % n % |[n| %
Boys | 717928 |718 |4 10.3
Girls | 2] 84 |17|70.8 |5 20.8
Total | 9|143|45|714]9| 143
Table 3: Anthropometric characteristics of subjects by weight status
(N=63)
. Mean £SD
Anthropometric parameters Underweight | Normal Overweight
Height (cm) 134.1 48 143.1+9.4 | 148.3+9.7
Weight (kg) 24 £3.3 35+6.8 51.5+10.8
*BMI (kg/m?) 13.2+8.7 17.2 42 23.1+2.4
*MUAC (cm) 16.5+1.9 20.7 2.2 25.7 +4
Waist (cm) 54.2 +3.4 64.5+6.8 | 79.818.6
Hip (cm) 63+4.9 75.2 5.7 88+6.7
*WHR 0.86 +.03 0.85+.04 | 0.90+.05
Sum of Skin folds(mm) 21.7+3.9 | 40.5+185 | 65.3+15.9
Body fat percentage 11.3+2.1 17.2243.1 26.6+3.5
*BMI-Body Mass Index *MUAC-Mid Upper Arm Circumference
*WHR-Waist Hip Ratio
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Table 4:Biochemical profile of subjects by weight status

(N=63)
Biochemical Parameters Mean=sD
uw N ow
Systolic BP (mm Hg) 94.11#56 | 98.8+9 | 113.7+11.4
Diastolic BP (mm Hg) 63.11+5.1 | 66.47+£7.5 75%6.2
Serum Insulin (pu/ml) 3.65%2.1 8.28+4.5 | 19.8£155
*FBS (mg/dL) 93.8246.6 | 96.59+5.7 | 94 +7.7
*Apo A (mg/dL) 127.2+17.4 | 128.1420.1 | 125.4+15.6
*Apo B (mg/dL) 85.3+19.1 | 80.1+21.1 | 78.7+11.7
Total Cholesterol (mg/dL) | 188.9+34 | 184.3+34.5 | 179+17.2
*HDL (mg/dL) 50.2 £9 50.1+8.9 46+8
*LDL (mg/dL) 110.4+21.6 | 108.4+27.2 | 106.7+15.3
*VLDL (mg/dL) 15.8+6.7 19.9+10.6 24.2+4.6
*TG (mg/dL) 79.4 £33.3 | 96.3+46.3 | 120.8+58.4
*CRP (mg/L) 0.9+2.2 1.7+6.4 2.9+4.4

*FBS-Fasting Blood Sugar *Apo A- Apolipoprotein A *Apo B- Apolipoprotein B

Lipoprotein

*LDL-Low Density Lipprotein

*CRP- C-Reactive Protein

*HDL-High Density

Table 5:Correlation between anthropometric parameters and lipid profile by weight status

*VLDL-Very Low Density Lipoprotein *TG-Triglyceride

(N=63)

Anthropometric Serum lipid profile — P Values
parameters Cholesterol HDL LDL VLDL TG
(mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Underweight
Height (cm) 0.7 0.9 0.9 0.1 0.1
Weight (kg) 0.4 0.9 0.6 0.03* 0.04*
BMI (kg/m?) 0.2 0.9 0.2 0.03* 0.03*
MUAC (cm) 0.6 0.4 0.7 0.006** 0.008**
Normal weight
Height (cm) 0.83 0.04* 0.6 0.9 0.7
Weight (kg) 0.9 0.02* 0.6 0.1 0.1
BMI (kg/m?) 0.2 0.1 0.1 0.01* 0.02*
MUAC (cm) 0.5 0.1 0.5 0.5 0.03*
Overweight
Height (cm) 0.8 0.1 0.6 0.04* 0.04*
Weight (kg) 0.8 0.1 0.7 0.03* 0.03*
BMI (kg/m?) 0.9 0.2 0.8 0.1 0.1
MUAC (cm) 0.9 0.2 0.8 0.5 0.5

28

*Significant=P<0.05; **Highly significant=P<0.01
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Table 6: Correlation between selected anthropometric indices with lipid profile by weight status

(N=63)
Serum lipid profile — P Values
Anthropometric Cholesterol HDL LDL VLDL TG
parameters (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Underweight
Waist (cm) 0.1 0.3 0.3 0.03* 0.03*
Hip (cm) 0.6 0.9 0.8 0.03* 0.04*
WHR 0.1 0.02* 0.2 0.3 0.4
SSF (mm) 0.7 0.3 0.6 0.2 0.3
Body fat (%) 0.5 0.4 0.7 0.3 0.5
Normal weight
Waist (cm) 0.9 0.03* 0.6 0.1 0.1
Hip (cm) 0.9 0.02* 0.7 0.3 0.3
WHR 0.9 0.3 0.7 0.1 0.2
SSF (mm) 0.08 0.009** 0.03* 0.001** 0.004**
Body fat (%) 0.1 0.3 0.4 0.7 0.9
Overweight
Waist (cm) 0.8 0.2 0.8 0.7 0.7
Hip (cm) 0.8 0.1 0.7 0.05* 0.04*
WHR 0.5 0.6 0.4 0.5 0.4
SSF (mm) 0.9 0.3 0.4 0.7 0.7
Body fat (%) 0.6 0.7 0.9 0.5 0.8
*Significant=P<0.05; **Highly significant=P<0.01
Table 7: Nutrient intake pattern of subjects by weight status
(N=63)
. Mean £SD
Nutrients oW N oW
Energy(kcal) | 1613.4 +£268.7 | 1770.7+310 | 1776.5+267
Protein (g) 45.7+9.7 47.2 £10 47.4+10.5
*CHO (g) 241.3+38.6 | 280.1+59.1 | 280.5+46.9
Fat (g) 52.6+8.4 52.2+7.9 52.5+6.5
*SFA (9) 37.9+8.6 36.7+8.8 35.4+10.3
*MUFA (g) 9+3.3 8.3+2.6 8.5+2.6
*PUFA (g) 3.7+1.9 5+4.6 5.946.7
Fiber (g) 2.9+.9 4.1+1.5 3.86+1
*CHO-Carbohydrate *SFA- Saturated Fatty Acid
*MUFA-Mono Unsaturated Fatty Acid
*PUFA-Poly Unsaturated Fatty Acid
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Table 8: Percent distribution of calories from macronutrients

(N=63)
Nutrients | UW | N | ow | Recommended*
(percent)

Carbohydrates | 60 63 63 55-75

Protein 11 11 11 10-15
Total fat 29.4 | 26.6 | 26.6 30
*SFA 212 | 19 | 164 9
*MUFA 5 43 | 4.34 10
*PUFA 21 | 25 3 11

*WHO/FAO(2003)

*SFA- Saturated Fatty Acid *MUFA-Mono Unsaturated Fatty Acid
*PUFA-Poly Unsaturated Fatty Acid

Table 9:Food group intake pattern of subjects by weight status

(N=63)
Food groups Mean + SD
(in gms) Underweight Normal Overweight
Cereals 212.3+454 | 252.3466.6 | 263.6+55
Pulses 29.4+18.2 32.9+20.6 | 37.4+16.8
*GLV 3.1+6.5 12.7+17.1 10.5+11.6
Roots & Tubers 71.6+45.4 94.6 +47 105.1 +82.6
Other vegetables. 30.9£29.3 33.1+25.6 22+16.7
Fruits 67 £27.6 78.9 £60 77.2 £33.4
Milk 66.9+49.4 51+41.9 48.3+38
Sugar 18.148.3 17.9+9.3 15.1£5.8
Fat 30.1£7.9 29.2+5.6 29.645.1

*GLV-Green Leafy Vegetables

Table 10: Anthropometric characteristics of subjects by SES

(N=63)
. Mean £SD
Anthropometric Parameters LMC UMC e
Body weight (kg) 31.9+7.8 | 35.7¢10.3 | 41.6 £10.5
Body height (cm) 136.2+48.4 | 141.9+9 | 151+11.4
*BMI (kg/m?) 16.942.6 | 17.4+3.4 18+3
Waist (cm) 61.5+7.8 | 65.1+10 68.1+8.5
Hip (cm) 72.5+7.8 | 75.14#9.1 | 78.5+7.3
*WHR 0.8+0.03 | 0.8+0.05 | 0.8+0.04
*MUAC (cm) 19.842.3 | 20.9+3.7 | 21.442.9
Sum of skin folds (mm) 39+18.6 | 39.8+18.5 | 51.1+29.7
Body fat percentage 18.1+5.2 | 17.5+95.3 | 18.1+4.8

*BMI-Body Mass Index *MUAC-Mid Upper Arm Circumference

*WHR-Waist Hip Ratio
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Table 11:Biochemical profile of subjects by SES

(N=63)
Biochemical parameters Mean £5D
*LMC *UMC *UC
Systolic BP (mm Hg) 97.43+9.1 | 100.38+11.32 | 102.63+7.66
Diastolic BP (mm Hg) 66.71+9 66.64+7.79 70.56+6.23
Serum Insulin (pu/L) 9.71+8 9.19+8.91 9.36+4.95
*FBS (mg/dL) 96.50+5.6 95.58+6.03 96.59+8.04
*Apo A (mg/dL) 129.29+30 | 128.34+18.14 | 122.44+13.82
*Apo B (mg/dL) 82.71+10 78.77+17.64 | 89.22+31.88
Total Cholesterol(mg/dL) | 185.96+16.9 | 180.60+£29.38 | 202.01+49.7
*HDL (mg/dL) 53.13+10.9 | 49.61+8.73 46.69+7.35
*LDL (mg/dL) 108.13+£13.1 | 105.94+22.41 | 122.27+39.24
*VLDL(mg/dL) 15.14+3.8 | 19.40+10.12 | 26.84+12.88
*TG (mg/dL) 75.56+17.7 | 97.07+50.35 | 116.32+41.46
*CRP (mg/L) 9.71+8 2.21+6.56 0.86+1.54
*LMC-Lower Middle Class *UMC-Upper Middle Class *UC-Upper Class

*FBS-Fasting Blood Sugar *Apo A- Apolipoprotein A *Apo B- Apolipoprotein B
*HDL-High Density Lipoprotein ~ *LDL-Low Density Lipprotein
*VLDL-Very Low Density Lipoprotein *TG-Triglyceride *CRP- C-Reactive Protein

Table 12:Nutrient intake pattern of subjects by SES

(N=63)
Nutrients Mean+5D
*LMC *UMC *UC
Energy (Kcal) | 1698.24251.4 | 1738.9+317.2 | 1841.5+246.9
Protein (gm) 49.9+9.8 46.1+10.4 49.6+7.1
Total fat (gm) 46.945.6 52.7+10.1 54.60+9.5
*CHO (gm) 271.3+58.1 272.1+57.9 290.6+46.7
*PUFA (gm) 5.9+7.8 4+2.5 9.1+7.9
*MUFA (gm) 7.142.1 8.4+2.4 9.9+3.8
*SFA (gm) 32.3+8 38.2+7.6 32.4+13.3
Fibre (gm) 4.2+1.6 3.£14 4.3+1.2
*LMC-Lower Middle Class *UMC-Upper Middle Class

*UC-Upper Class *CHO-Carbohydrate
*PUFA-Poly Unsaturated Fatty Acid *MUFA-Mono Unsaturated Fatty Acid *SFA- Saturated Fatty Acid

Table 13:Food group intake pattern of subjects by SES

(N=63)
Food groups Mean £ SD
(in gms) *LMC *UMC *UcC
Cereals 233.8+60.6 | 245.2+65.1 | 275.5+55.6
Pulses 48.3+29 31.3+17.6 | 30.6+18.5
*GLV 5.7+12.4 12.5+16.8 7.619

Roots & Tubers | 70.2+27.7 93.1+54 | 109.3 +60.6
Other vegetables. | 31.9 +29 30.5+25 34.5+25

Fruits 66 £26.7 79.9 £59 70.2 £29
Milk 157+78.6 151+60.9 173.7+69
Sugar 19 +7 17.6%9.2 15.9+7.8
Fat 2947.9 30.245.6 29.645.1
*LMC-Lower Middle Class *UMC-Upper Middle Class

*UC-UpperClass *GLV-Green Leafy Vegetables
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