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Abstract

The prevalence of both nutritional as well as lifestyle disorders is common among children as quoted by the World
Health Organization (2010) and we studied this in both urban and rural areas of Coimbatore city. The students were
selected from 5 schools each of Matriculation, Corporation and Panchayat in the age group of 6-15 years. Background
information of the 2180 students from Matriculation schools, 2122 students from Corporation and 1870 from Panchayat
schools was obtained using an interview schedule. Nutritional deficiencies among children were recorded using the
physical signs and symptoms. Lifestyle disorders, particularly the prevalence of hypertension was observed among the
students by measurement of systolic and diastolic blood pressures. Anthropometric measurements like height, weight,
mid upper arm circumference were done using standardized procedures. It could be deciphered from the
anthropometric measurements that 8.44% of boys and 7.43% of girls from Matriculation schools were obese, while in
Corporation schools, 5.73% boys and 4.45 % girls and in Panchayat schools 2.65% boys and 1.59% girls were found
to be obese. Common nutritional deficiencies identified among the students include anemia prevalent among 24.22%
boys and 21.54% girls in Matriculation schools while it was 35.43% boys and 46% girls in the Corporation schools and
34.4% boys and 41.92% girls from Panchayat schools among the pre-adolescent group. Among the adolescents,
47.11% boys and 66.82% girls in Matriculation schools, 64.65% boys and 69.52% girls in Corporation schools and
58.67% boys and 67.5% girls in Panchayat schools had anemia. Other common nutritional deficiencies identified were
vitamin A and skin infections. Thus, the extremities of obesity as well as underweight and nutritional deficiencies are
prevalent among the school going children. The common lifestyle disorders prevalent among the children were obesity
and hypertension.

Keywords: Obesity, underweight, school going children, nutritional deficiencies, life style disorders, anthropometry.

Introduction

In the words of the 35" President of the United
States, John F. Kennedy, “Children are the world’s most
valuable resource and its best hope for the future”, it is
indeed true that the future is in the hands of the children.
Hence the health and well being of children go a long way
in nurturing them into better adults. However, considering
the present scenario, according to a survey by the FAO
(2006), on one side there is still prevalence of
malnutrition and other deficiency diseases like anemia,
vitamin A and iodine deficiency, improper immunization
and food insecurity, while on the other side overweight
and obesity are rampant among children in India. This
portrays a dismal picture from the point of view of
development of children into healthy adults of tomorrow.
The consequences of underweight and deficiency

overweight or obese in 2006. According to the WHO

health report (2006) many low and middle income

countries are now facing a "double burden" of disease:

e While they continue to deal with the problems of
infectious disease and under-nutrition, at the same time
they are experiencing a rapid upsurge in chronic
disease risk factors such as obesity and overweight,
particularly in urban settings.

e It is not uncommon to find under-nutrition and obesity
existing side-by-side within the same country, the same
community and even within the same household.

e This double burden is caused by inadequate pre-natal,
infant and young child nutrition followed by exposure to
high-fat, energy-dense, micronutrient-poor foods and
lack of physical activity.

The need of the hour is to determine strategies to

diseases as well as overweight and obesity are extensive
among children, resulting in reduction in the rate of
productivity. According to the WHO/FAO report (2003),
the consequence of malnutrition has severe long-term
impact for individual educational achievement, labour
productivity and economic growth, especially in
developing countries like India. The World health report
(2002) lists overweight as the fifth most serious risk factor
for both developed countries and low mortality developing
countries. According to a report from urban South India,
21.4% of boys and 18.5% of girls aged 13-18 years were
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prevent the occurrence of both underweight as well as
overweight and obesity as well as avoid nutritional
deficiencies among children in order to increase their
capacity in education as well as extracurricular activities
to enable them to grow into complete individuals, with
mental as well as physical prowess. This requires
concentrating both at home and at school where children
spend most of their time. Encouraging physical activity
and healthy dietary habits, such as increasing fiber
intake, reducing the consumption of junk foods and
saturated fat, and increasing levels of physical activity
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Table 1. Age & area wise distribution of the students (N= 6790).

starting in School

childhood, may Urb (N=4302) o Rural (N=1888)
have im ortant ] roan areas = ural areas =
effects P on Age in Matriculation (N=2180) Corporation (N=2122) Panchayat (N=1888)

: years _ Girls Boys Girls Boys Girls
public  health. Boys N=1030 N=1090 N=1065 N=1057 N=943 N=945
With the overall N % N % N % N % | N | % | N | %
objective of 6-8 325 | 29.82 | 320 | 29.36 | 320 | 30.05 | 315 | 29.8 | 320 | 33.93 | 315 | 33.33
creating 9-11 315 | 28.90 | 330 | 30.28 | 315 | 2958 | 322 | 30.46 | 305 | 32.34 | 310 | 32.8
awareness and | 1295 | 450 | 41.28 | 440 | 40.37 | 430 | 40.38 | 420 | 39.74 | 318 | 33.72 | 320 | 33.86
increasing Total | 1090 | 100 | 1090 | 100 | 1065 | 100 | 1057 | 100 | 943 | 100 | 945 | 100

knowledge of
the students, parents and teachers on diet and nutritional
habits, the present study was conducted among school
going children with the objectives of identifying nutritional
deficiencies, underweight and overweight among school
children, assess their socio economic status, determine
the medical history of their family members as well as that
of the children, measure their height, weight and other
parameters of body dimensions as well as determine their
nutritional and lifestyle habits and draw an association
between the prevalence of underweight and other
deficiency diseases as well as overweight to the above
parameters
Materials and methods

The study entitled prevalence of nutritional and
lifestyle disorders among school going children in urban
and rural areas of Coimbatore city was carried out in the
following manner.
Selection of area & samples: For obtaining information
about the prevalence of underweight and overweight as
well as obesity, both rural and urban areas of Coimbatore
were the target areas, with five each of Matriculation and
Corporation schools in urban areas and five Panchayat
schools in rural areas were selected. About 20 each of
boys and girls were selected from each class in each of
the schools totaling to about 2180 students from
Matriculation, 2122 students from Corporation and 1870
students from Panchayat schools respectively. In
Matriculation and Corporation schools, more number of
students was chosen due to availability when compared
to Panchayat schools. This selection was based on
random sampling technique with the teachers allotting the
students as per the roll order on a random basis.
Study of the profile of the sample: Background
information such as socio-economic status and medical
history was obtained through administering a well framed
interview schedule. The information on parental annual
income was verified from school records. Information on
the medical records of the students obtained from each
school served as a valuable tool for assessing the
medical history of the students.
Measurement of body dimensions: The nutritional status
of the children was analyzed by measuring their body
dimensions such as height, weight and mid upper arm
circumference. These measurements were carried out by
using standardized procedures. The following methods
were adopted:
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a) Height: Height was recorded to the nearest 0.1 cm
using a stadiometer, the student standing barefoot
with his or her heels against the upright bar of the
scale while standing erect.

b) Weight: Weight was recorded using a portable spring
balance checking for accuracy with standard weights
prior to taking the weight. The students were in their
school uniform and were made to stand barefoot at the
time of measurement. Overweight and Obese children
were then identified using the IOTF (2009) cut-off
values.

c) Mid upper arm circumference. The mid-point between
the elbow and the shoulder (acromion & olecranon)
was determined. The tape measure was placed
around the left arm (the arm should be relaxed and
hang down the side of the body). The MUAC was
measured while ensuring that the tape neither pinches
the arm nor is left loose. The MUAC value was
recorded to the nearest 0.1 cm or 1 mm. (MCN 2010)

Measurement of blood pressure. Using the standardized
procedure suggested from the National high blood
pressure education program working group on high blood
pressure in children and adolescents the systolic and the
diastolic blood pressure of the selected children were
measured (US Dept. of Health & Human Services, 2007).
Results and discussion
Background information of the subjects
a. Distribution of the selected subjects according to the
area: Table 1 shows the distribution of students
according to area from where they were selected. From
Table 1 the distribution of the students according to their
age is obvious. In the urban area five matriculation
schools and 5 corporation schools were selected;
whereas in rural areas, five Panchayat schools were
selected. This selection was done based on random
sampling method by which the teachers randomly allotted
the students from each section of the classes. Compared
to Matriculation and Corporation schools, the number of
children in each class of Panchayat schools was less due
to less demand for these schools as many children in
rural areas preferred to go to Corporation schools for
higher studies. This might also be due to less availability
of resources in rural areas. A UN study (2010) on the
resource gap in between rural and urban schools reveal
that a particularly glaring gap is present between urban
and rural schools, especially in terms of electricity,
lavatories and libraries.

Rema & Vasanthamani
Indian J.Sci.Technol.




Indian Journal of Science and Technology

Table 2. Order of birth of the subjects (N=6190).

Vol.4 No.2 (Feb 2011)

133

ISSN: 0974- 6846

in Panchayat schools. This

Order of birth shows a trend of larger
Age : : Urban N= 4302 . Rural N=1888 family norm in rural areas
yelgrs Sex Matrlc(l;\llit;rég)chools Corpcz’r\?ig?zszc)hools Panchayat schools than in the url?an areas. A
First | Second | Third | First | Second | Third | First | Second | Third | higher proportion of urban
6 | Boys | 25 76 7 12 73 10 8 82 15 married women (51%) than
Girls 31 70 5 11 90 7 5 83 16 rural  married  women
7 Boys 36 63 9 22 76 11 18 76 13 (37%) use contraceptives
Girls 27 75 5 26 70 9 15 79 12 (Adlakha, 1997). This
Boys 37 67 5 29 79 8 23 64 21 might be a contributory
Girls 40 61 6 26 66 10 20 68 17 factor for the h|gher
9 g(l)r)llss ‘513 gg g gg g} 192 gg ‘5‘8 ?g number of children in rural
10 [ Boys | 45 59 2 [ 38 | 52 13 | 37 45 20 | oo compared to urban
Girls 47 56 3 45 44 17 42 42 22 T £ mily of th
11 | Boys | 58 43 3 | 49 46 11 39 41 19 | & rype ol famiy ol ihe
Gils | 52 52 6 | 50 49 11 45 43 16 | Subjects: Table 3 shows
12 | Boys | 55 50 7 | 35 60 17 37 40 21 the pattern of nuclear and
Girls 59 39 9 42 42 16 39 42 19 joint families among the
13 | Boys 53 56 4 47 49 9 42 37 15 selected urban and rural
Girls 58 53 1 45 48 7 40 46 12 students. From Table 3 it
14 Boys 59 52 3 53 52 8 38 24 12 can be deciphered that in
Girls 62 48 5 56 39 7 30 22 11 urban areas, the
15 Boys 65 42 4 57 36 7 22 18 12 prevalence of nuc'ear
Girls 59 45 2 58 55 5 25 24 10 family was predominant
Total | 963 1117 | 100 | 770 | 1148 204 | 597 975 | 316 while in_ rural
Table 3. Family type (N=6190). areas the trend
Urban (N=4302) Rural (N=1888) was towards joint
Age Matriculation schools Corporation Panchayat schools family with either
in Sex N =2180 Schools (N=2122) (N=1888) gra”{jpare"t? or
ears Nuclear | Joint | Single , Single . Single cousins  staying
y pargnt Nuclear | Joint pargnt Nuclear | Joint pargnt together. Also
5 Boys 91 13 4 67 20 8 38 66 1 there was a
Girls 85 12 9 76 21 9 40 61 3 tendency towards
. Boys 87 16 5 71 32 5 37 67 3 single parenthood
Girls 85 13 9 69 32 9 31 70 5 observed both in
8 Boys 96 7 6 75 27 7 31 73 4 urban and rural
Girls 96 5 6 80 24 8 33 70 2 areas. Single
9 Boys 87 12 6 76 20 9 35 64 5 parenthood in
Girls 99 10 5 78 13 9 29 68 3 India may be the
10 BoyS 85 13 8 79 28 9 35 62 5 result of many
boe | ot T 6 | 7 | 76 [ = T 8 | s |6 [ 3 ] hings In most
oys . .
N Gis [ 95 9 6 67 26 7 39 64 1 cases It Is an
unforeseeable
12 Boys 93 11 8 79 18 9 36 59 3 tragedy as in the
Girls 94 7 6 73 32 8 40 56 4 death . of one
13 Boys 99 9 5 77 20 9 34 58 2 ¢ di
Girls 99 7 6 79 16 7 35 60 3 parent, divorce, or
14 | Boys | 98 11 5 74 21 8 16 56 2 abandonment by
Girls 101 10 4 77 15 8 20 42 1 one parent
15 Boys 100 9 2 80 21 5 21 30 1 (Dhanyasree,
Girls 98 7 1 84 28 6 24 32 3 2007).
Total | 1867 198 115 1512 454 156 648 1182 58 d. Educational
b. Birth order of the selected students: Table 2 shows status  of  the

the order of birth of the selected children in urban areas.
it is clear that 3 children norm was
prevalent in both urban and rural areas. However, third
order birth was to a greater
Corporation schools than in Matriculation and even more

From Table 2
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parents of the school going children:
distribution of parents of the school going children
according to their educational qualification. From Table 4
it can be inferred that the parents of Corporation and
Panchayat schools were not professionally qualified while

Table 4 shows the
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Table 4. Educational status of the parents in urban & rural areas (N = 6190).

Mother Father
Educational Status |\ (= 2093) (N=2Cozz) P(N=1828) | M (N=2152) C (N=2068) | P(N=1854)
N % N % N % N % N % N %
Professional degrees 525 25.1 0 0 0 0 900 | 41.82 0 0 0 0
Post graduates 649 31.2 9 0.45 3 0.16 756 | 35.13 7 0.34 5 0.27
Graduates 913 43.8 45 2.23 12 0.66 489 | 22.72 97 4.69 76 4.11
Higher 6 |020| 134|663 | 28 | 153 | 7 | 033 | 154 | 745 | 58 | 3.13
secondary/diploma
High school 0 0 265 | 13.11 | 1085 | 59.35 0 0 612 29.59 1198 | 64.62
Middle school 0 0 935 | 46.24 | 272 14.88 0 0 800 38.68 212 | 1143
Primary education 0 0 512 | 25.32 | 112 6.13 0 0 259 12.52 92 4.96
llliterate 0 0 122 | 6.03 316 17.29 0 0 139 6.72 213 | 11.49
Total 2093 100 | 2022 | 100 1828 100 | 2152 100 | 2068 100 1854 | 100
M = Matriculation, C = Corporation, P = Panchayat.
Table 5. Occupational status of parents of urban & rural students (N=6190).
Mother Father
Occupation M (N=2093) C (N=2022) P (N=1828) M (N=2152) C (N=2068) P (N=1854)
N % N % N % N % N % N %
Professionals
(Engineers, doctors, 189 | 9.03 | 0 0 0 0 | 615 | 2858 | o0 0 0 0
chartered accountants &
lawyers)
Professors
ILecturers 336 16.05 0 0 0 0 472 | 21.93 0 0 0 0
School teachers 500 23.89 | 121 5.98 89 4.87 342 | 15.89 | 552 | 26.69 | 252 13.6
Medical profession
(Nurse, paramedical, 527 2518 | 191 9.45 112 6.13 237 | 11.01 | 241 11.65 | 158 8.52
pharmacy)
IT/Computer professionals 258 12.33 0 0 0 0 259 | 12.04 12 0.58 0 0
Drivers 2 0.095 5 0.25 7 0.38 2 0.09 565 | 27.32 79 4.26
Marketing professionals 53 2.53 57 2.82 52 2.84 163 7.57 159 7.69 162 8.74
Electricians
/Plumbers & construction - 0 156 7.72 189 | 10.34 62 2.88 309 | 14.94 | 294 15.9
workers
Sanitary workers -- 229 | 11.33 | 512 | 28.01 0 178 8.61 59 3.18
Household - 0 | 632 | 3126 | 456 | 24.95 | 0 52 | 251 | 850 | 459
arm workers
Housewife 228 10.89 | 631 | 31.21 | 411 | 22.48 0 0 0 0 0 0
Total 2093 100 | 2022 100 1828 100 | 2152 100 | 2068 100 1854 100

M = Matriculation,
525 mothers and 900 fathers of Matriculation students
were doctors, lawyers, engineers or chartered
accountants. This brings out that greater exposure to
professional studies and affordability is found among the
elite of the urban class, while the urban poor and rural
people do not have access to such education. Also the
rate of illiteracy was more among rural Panchayat
schools and was also present among parents of
corporation school children but there were no illiterates
among the parents of matriculation school children. This
is mainly due to the private schools insisting on both
parents being educated to enroll their wards in the
schools. Maitra and Sharma (2009) associate the
educational levels of mothers with the education of their
children with well educated mothers ensuring that their
children are also well educated.
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C = Corporation, P = Panchayat.

e. Occupational status of parents of the selected subjects:
Table 5 provides information on the occupational status
of parents of the students from urban and rural schools.
From Table 5 it can be inferred that the parents of
matriculation school children were involved in more white-
collar jobs than the parents of those in corporation and
Panchayat schools. This is mainly due to the influence of
education. There were no professionals among the
parents of Corporation and Panchayat schools exposing
the trend among professionals to send their children only
to matriculation schools. Martin and Shehan (2006)
suggest that education is an important variable in
conditioning the kinds of expectations workers bring to
the workplace. The match between expected and actual
job conditions has long been recognized as one
determinate of job satisfaction which in turn is influenced
by education.
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is clear evidence that higher educational

Urban hi%.ozf)families Rural (N=T888) attainment is associated with better jobs and
. roan = ura = H H
Source of income higher earnings.
’ | I\/,L(N=218£) CN(N=21%/2) ,\Pl (N=18§/8) Medical history of the parents and the selected
Rich 2 2 2 school children
(Rs. 215,000 & more) 304 | 13.94 - - - - ; Zigi;ence of diseases among the family
Consuming class
(Rs. 45,000_9215,000) 892 | 4092 | 178 | 839 | 255 | 13.51 Table 7 depicts the prevalence of diseases
Climbers among the family members of the students in
(Rs. 22,000-45,000) 468 | 2147 | 726 | 34.21 | 788 | 41.74 urban and rural areas. Table 7 depicts the
Aspirants disease pattern among the parents of the pre
(Rs. 16,000-22,000) 516 | 2367 | 322 | 1517 | 243 12.87 adolescent and adolescent school going
Destitute below ] ] 896 | 4222 | 602 | 3189 | children. It can be observed that when
(Rs. 16,000) compared with pre adolescent’s parents, the
Total 2180 100 | 2122 | 100 | 1888 100 parents of adolescents had greater prevalence

M = Matriculation, C = Corporation, P = Panchayat.

Table 7. Prevalence of disease in the family members of the selected students (N=6190).

Age group of the students
Pre-adolescents 6-11 years (N=3812) Adolescents 12-15 years (N=2378)
Type of disease Urban Rural Urban Rural
M (N=1290) C (N=1272) P (N = 1250) M (N=890) C (N=850) P (N=638)
N % N % N % N % N % N %
Diabetes
Father 15 1.16 5 0.39 4 0.32 35 3.92 26 3.06 13 2.04
Mother 9 0.69 2 0.16 3 0.24 27 3.02 25 2.95 16 2.51
Uncle/Aunt 17 1.31 6 0.47 5 04 22 2.46 28 3.3 21 3.28
Grand parents 25 1.93 78 6.08 45 3.6 289 32.37 189 22.3 115 | 18.06
Cardio vascular diseases
Father 89 6.85 54 4.21 36 2.88 145 16.24 158 18.64 98 15.39
Mother 9 0.69 6 0.47 2 0.16 115 12.88 120 14.16 89 13.97
Uncle/Aunt 22 1.69 58 452 | 26 | 2.08 | 112 | 1254 | 115 | 1357 | 95 | 14.92
Grand parents 28 2.16 178 1.33 124 9.92 589 65.97 625 73.75 | 421 66.10
Cancer
Father 2 0.15 3 0.23 2 0.16 9 1.01 8 0.94 5 0.79
Mother 1 0.006 1 0.08 3 0.24 3 0.34 6 0.71 3 0.47
Uncle/Aunt 1 0.006 6 0.47 5 04 6 0.67 7 0.83 4 0.63
Grand parents 54 4.16 69 5.38 78 6.24 25 2.8 32 3.78 28 4.40
Osteoporosis
Father 5 0.39 9 0.70 14 1.12 96 10.75 89 10.5 56 8.79
Mother 4 0.31 7 0.55 11 0.88 89 9.97 82 9.76 59 9.26
Uncle/Aunt 6 0.46 18 1.40 17 1.36 79 8.85 86 10.15 58 9.11
Grand parents 85 6.55 695 5.38 421 33.7 592 66.30 556 65.61 415 | 65.16

M = Matriculation, C = Corporation, P = Panchayat.

f.  Distribution of families as per the annual income of the
parents: Table 6 gives details of the annual family
income. From Table 6 the family income of the urban and
rural school children is evident. It is obvious from the
table that the annual income of parents of matriculation
school children reached the topmost category while none
among the corporation and rural school children had high
earning parents. A maximum of 892 parents among the
matriculation school children belonged to the consuming
class, while 726 and 788 parents of Corporation and
Panchayat schools belonged to the class of the climbers.
The National Center for Children in Poverty gives the
view that higher education is one of the most effective
ways that parents can raise their families’ incomes. There
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of all the 4 diseases mentioned. The incidence of
diseases among parents was more in case of urban
areas when compared to rural areas which might be
contributed to the lifestyle. It can also be deciphered that
the prevalence of diabetes was greater among parents of
Matriculation school children, while that of CVD was more
among parents of adolescents in Corporation schools.
This might be contributed to affluence (diabetes) and
ignorance (CVD). Pancholia (2009) infers that life style
changes in families are related with physical activity, food
habits and tobacco consumption / smoking. These are
mainly due to affluence, urbanization and mechanization.
b. Prevalence of lifestyle diseases among children
Among the selected subjects, the incidence of
hypertension was the only lifestyle disorder other than
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Table 8. Nutrient deficiency in children (N=61790).

Deficiency diseases
. Vitamin A Skin
Age group Anemia deficiency infections
N | % N | % N | %
Pre-adolescents (6-11 years) N= 3812

Boys
M N=640 | 155 | 24.22 36 5.63 12 1.88
C N=635 | 225 | 3543 | 29 4.57 69 10.87
P N=625 | 215 34.4 19 3.04 73 11.68

Girls
M N=650 | 140 | 21.54 | 43 6.62 17 2.62
C N=637 | 293 | 46.00 | 39 6.12 58 19.80
P N=625 | 262 | 41.92 | 26 4.16 62 9.92

Total 1290 | 203.51 | 192 | 30.14 | 291 | 56.77

Adolescents (12-16 years) N= 2378

Boys
M N=450 | 212 | 47.11 28 6.22 9 2
C N=430 | 278 | 64.65 | 32 7.44 27 6.28
P N=318 | 176 | 58.67 | 21 7.00 32 10.67

Girls
M N=440 | 294 | 66.82 | 47 | 10.68 13 2.95
C N=420 | 292 | 69.52 | 41 9.76 31 7.38
P N=320 | 216 67.5 34 | 15.74 35 16.20

Total 1468 | 374.27| 203 | 56.84 | 147 | 45.48

M = Matriculation, C = Corporation, P = Panchayat.
obesity seen in children.
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common deficiency diseases prevalent among the school
going children were Vitamin A deficiency, anemia and
skin infections. Among the deficiency symptoms, as
diagnosed through clinical examination by a physician,
anemia was predominant in 293 pre adolescent girls of
Corporation schools while 294 adolescent girls from
Matriculation and 292 adolescent girls from Corporation
schools had anemia. The main symptoms presented were
brittle nails, pale tongue and eyes, easy fatigue and hair
loss. The chief cause of anemia could be contributed to
the lack of proper iron, vitamin B12 and folic acid in the
diets of these children. Vitamin A deficiency was
presented in the form of poor adaptation to darkness, dry
skin and dry hair. From the table it is evident that 43
pre-adolescent girls and 47 adolescent girls from
Matriculation schools had the highest prevalence
compared to Corporation and Panchayat schools. This
might be due to their diets lacking the essential vitamin
due to less consumption of vitamin A and beta carotene
rich diet. According to Ansstas ef a/. (2010) sub clinical
forms of VAD may not cause any symptoms, but the risk
of developing respiratory and diarrheal infections is
increased, the growth rate is decreased, and bone
development is slowed. Skin infections pertaining to
pellagra was seen among 73 boys and 62 girls in rural

The prevalence of Table 9a. Distribution of matriculation school children according to their BM/ values (N=2180).
hypertension was among Obese Overweight Under Severe under
the obese children. In the Group | Age | No. = 0/ - > NNormalI/ Nweigh:/ Nweigh:ty
0 0 (o] 0 (o]
Efﬁ’zaiﬂjfs‘fe”;oﬁ;°”£e§’; 6 | 108 | 9 | 833 | 21 | 19.44 | 63 | 58.33 | 13 | 12.04 | 2 1.85
7 | 108 | 8 | 740 | 19 | 1759 | 65 | 60.18 | 15 | 8.35 | 1 0.93
E;L;)rgitensiontowh”e i: ?xg 8 | 109 | 11 | 10.09 | 24 | 22.02 | 58 | 5321 | 14 | 1284 | 2 | 1.83
adolescent a’ge group of | Boys 9 | 105 | 9 | 857 | 26 | 24.76 | 55 | 52.38 | 13 | 12.38 | 2 1.90
1916 vears. 12 bo 10 | 106 | 9 | 849 | 22 | 20.75 | 59 | 5566 | 15 | 14.15 | 1 0.94
years, 1 yS 11 | 104 6.73 | 23 | 2212 | 56 | 53.85 | 15 | 1442 | 3 | 2.88
from Matriculation 12 | 112 | 11 | 9.82 | 13 | 1161 | 64 | 5714 | 21 | 1875 | 3 | 2.68
schools were found to 13 | 113 | 10 | 885 | 13 | 11.50 | 70 | 61.95| 19 | 16.81 | 1 | 0.88
have  elevated  blood 14 | 114 | 9 | 7.89 | 12 | 1053 | 73 | 64.04 | 19 | 1667 | 1 | 0.88
pressure, both systolic 15 | 111 | 9 | 811 | 10 | 901 | 75 | 6757 | 17 | 1532 | 0 0
and  diastolic,  while | Total 1090 | 92 | 8.44 | 183 | 16.79 | 638 | 58.53 | 161 | 14.77 | 16 | 1.47
among girls six from 6 | 106 | 8 | 755 | 18 | 16.98 | 65 | 61.32 | 13 | 12.26 | 2 1.89
Matriculation schools 7 | 107 | 7 | 654 | 18 | 16.82 | 69 | 64.49 | 12 | 11.21 | 1 0.93
were found to have high 8 107 | 10 | 935 | 27 | 2523 | 55 | 5140 | 13 | 1215 | 2 1.87
blood  pressure.  An 9 | 114 | 9 | 789 | 30 | 2632 | 60 | 52.63 | 12 | 1053 | 3 | 2.63
association between | s |10 | 106 | 8 [ 7565 | 23 [ 21.70 | 55 |51.89 | 18 | 1698 | 2 1.89
blood pressure and body 11 | 110 | 10 | 9.09 | 25 | 22.72 | 53 | 4818 | 21 | 19.09 | 1 0.91
mass index  (BMI) 12 | 107 | 8 | 748 | 17 | 1589 | 59 | 55.14 | 21 | 19.63 | 1 0.93
suggesting that obesity is T 115 7 [ 608 [ 16 [ 1301 | 60 [evo0l 22 1935 1 [ o8
3;;:82%9”“ f?ﬁtlg[m];oé 15 | 106 | 5 | 472 | 14 | 13.21 | 71 | 66.98 | 15 | 14.15 | 1 0.94
Total 1090 | 81 | 7.43 | 204 | 18.72 | 619 | 56.79 | 170 | 156 | 15 | 1.38

hypertension has been

brought out by Luma and
Spiotta (2006).
c¢. Nutritional deficiency among children

Table 8 brings out a picture of the prevalence of
nutritional deficiencies among the pre-adolescents and
the adolescents. From Table 8 it is obvious that the 3
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Reference- CDC (2070).
areas among the pre-adolescent age group while it was
pertinent in 32 boys and 35 girls in rural areas in the
adolescent group too. This might be contributed to
deficiency of niacin in their diets and also due to frequent
infections. Pellagra can be prevented through eating

Rema & Vasanthamani
Indian J.Sci.Technol.



Indian Journal of Science and Technology

Vol.4 No.2 (Feb 2011)

137

ISSN: 0974- 6846

o ) . ) ) underweight in

Table 9b. Distribution of corporation school children according to their BMI values (N=2122). comparison with

Group | Age | No. Obese Overweight Normal Underweight Severg 14.77% boys. The

underweight .

N | % N % N % N % | N % rate  of  obesity

6 | 95 | 5 | 5026 | 18 | 1895 | 64 | 6737 | 7 | 737 | 1 | 105 | howeveris more in

7 | 109 | 6 | 550 | 25 | 23.94 | 68 | 6239 | 9 826 | 1 | 092 | boys, with 8.44%

8 116 | 8 690 | 25 | 2155 | 67 | 57.76 | 15 1293 | 1 0.86 being obese,

9 | 106 | 8 | 755 | 22 | 2075 | 58 | 54.72 | 16 | 15.09 | 2 1.89 compared to 7.43%

Boys | 10 | 103 | 6 | 583 | 18 | 17.48 | 65 [63.11 | 13 | 1262 | 1 0.97 girls. The prevalence

11 | 106 | 7 6.60 16 | 15.09 | 60 | 56.60 | 21 19.81 2 1.89 of overweight was

12 | 112 | 8 | 714 | 18 | 16.07 | 61 | 54.47 | 23 | 2054 | 2 1.79 greater among the

13 | 105 | 5 | 4.76 | 14 | 1333 | 58 | 5524 | 25 | 23.81 | 3 2.86 pre adolescents (6-

14 | 113 | 5 | 442 | 13 | 1150 | 66 | 58.41 | 27 | 2389 | 2 1.77 11 years) than

15 100 3 3.77 6 6.60 69 67.92 20 19.81 2 1.89 among adolescents

Total 1065| 61 | 5.73 | 175 | 16.43 | 636 | 59.72 | 176 | 1653 | 17 | 1.60 (12-15 vyears). A

7 | 105 | 5 | 476 | 22 | 2095 | 66 | 62.86 | 10 952 | 2 1.90 overweight was

8 | 102 | 4 | 392 | 20 | 1961 | 66 | 64.71 | 11 10.78 | 1 0.98 seen till the age of

9 | 106 | 5 | 472 | 19 | 1792 | 66 | 6226 | 15 | 14.15 | 1 0.94 11 years for boys,

Girls |10 [ 106 [ 5 | 472 [ 20 [ 18.87 | 64 [60.38 [ 15 | 14.15 | 2 1.89 after  which  the
11 | 110 | 8 | 727 | 21 | 19.09 | 66 | 60.00 | 14 | 12.73 | 1 0.91

12 | 100 | 4 | 400 | 11 | 11.00 | 66 | 66.00 | 18 | 18.00 | 1 1.00 percentage of

13 | 100 | 5 | 500 | 10 | 10.00 | 66 | 66.00 | 18 | 18.00 | 1 | 100 | °verweight reduced

14 | 102 | 3 | 294 | 10 9.80 70 | 68.63 | 18 17.65 | 1 0.98 such that at 11 years

15 | 118 | 2 1.69 9 906 | 85 | 72.03 | 21 17.80 | 1 0.85 of age

105 22.12% of boys

Total 7 47 | 445 | 163 | 1542 | 687 | 64.99 | 148 | 14.00 | 12| 1.14 were overweight

almost any protein-

rich foods
(Encyclopedia of
Mental Disorders,
2010).

Measurement of
body dimensions
a. Distribution of
children according to

their BM/[ values
Table 9a shows
the distribution of

Matriculation school
children according to
their BMI values.
Table 9a brings out
the prevalence of
obesity, overweight,
underweight and
severe underweight
among the
Matriculation school
children. It can be
inferred from the
table that the
prevalence of

Reference- CDC (2070).

while at 15 years of

Table 9c. Distribution of panchayat school children according to their BM/ values (N=1888).

Over Under Severe

Group | Age | No. Obese weight Normal weight under weight
N % N % N % N % N %

6 | 105 | 1 | 095 | 9 857 | 69 | 6571 | 21 20 5 | 4.76

7 | 107 | 3 | 280 | 12 | 1121 | 70 | 6542 | 19 | 17.76 | 3 | 2.80

8 | 108 | 3 | 278 | 12 | 1111 | 71 | 6574 | 19 | 1760 | 3 | 2.78

5 9 | 104 | 2 | 192 | 12 | 1154 | 70 | 6731 | 19 | 1827 | 1 | 0.96
oS ™40 [ 102 | 3 | 294 | 9 882 | 69 | 6765 | 20 | 1961 | 1 | 098
11 | 99 | 3 | 3.03 | 12 | 1212 | 57 | 5758 | 23 | 2323 | 4 | 4.04

12 | 98 | 5 | 510 | 7 714 | 60 | 6122 | 24 | 2449 | 2 | 2.04

13 | 94 | 2 | 213 | 5 532 | 62 | 6596 | 24 | 2553 | 1 1.06

14 | 74 | 2 | 270 | 3 405 | 47 | 635 20 | 27.01 | 2 | 270

15 | 52 | 1 | 192 | 2 385 | 42 | 80.77 | 6 | 1154 | 1 1.92

Total 943 | 25 | 265 | 83 | 880 | 617 | 6543 | 195 | 20.68 | 23 | 2.44
6 | 104 | 2 | 192 | 12 | 1154 | 67 | 6442 | 21 | 2019 | 2 | 1.92

7 | 106 | 3 | 283 | 11 | 1038 | 71 | 6698 | 19 | 1792 | 2 | 1.89

8 | 105] 1 | 095 | 10 | 952 | 74 | 7143 | 19 | 1810 | 1 | 095

9 | 100 | 3 | 300 | 11 | 11.00 | 70 | 70.00 | 15 | 1500 | 1 | 0.95

Girls 10 | 106 | 1 | 0.94 | 14 | 1320 | 67 | 6321 | 22 | 20.75 | 2 | 1.89
11 | 104 | 2 | 192 | 9 865 | 71 | 6827 | 21 | 2019 | 1 | 096

12 | 100 | 2 | 200 | 7 700 | 75 | 7500 | 15 | 15.00 | 1 1.35

13 | 98 | 1 | 159 | 5 635 | 76 | 76.19 | 15 | 14.29 | 1 159

14 | 63 | 0 0 3 476 | 49 | 77.78 | 10 | 15.87 | 1 159

15 | 59 | 0 0 2 339 | 48 | 8136 | 8 | 1356 | 1 1.69

Total 945 | 15 | 159 | 84 | 889 | 668 | 7069 | 165 | 17.78 | 13 | 1.38

overweight among the boys is 16.79% while among girls

it is 18.72%.
underweight

Research article
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category with

the trend
15.6%
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is
girls

reversed
remaining

in

Reference- CDC (2010).
age it reduced to 9.01%. Among the girls, a similar trend
was observed with regards to overweight, with 22.72% of
girls remaining overweight at 11 years while at 15 years
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of age it stood at 13.21%.
was no correlation with age observed in case of boys

With regard to obesity, there

Table 10a. Distribution of corporation school children according
to their MUAC (N=2124).

Group Age No. Normal At risk
N % N %
6 95 | 90 | 9474 | 5 | 526
7 100 | 103 | 945 6 | 55
8 116 | 113 | 9741 | 3 | 259
e Fh
(N=1065) 317906 | 105 | 99.06 | 1 | 094
12 | 112 | 112 | 100 0 0
13 | 105 | 105 | 100 0 0
4 | 113 | 113 | 100 0 0
15 ] 100 | 100 | 100 0 0
6 108 | 105 | 9722 | 3 | 2.78
7 105 | 104 | 99.05 | 1 | 095
8 102 | 100 | 98.04 | 2 | 1.96
9 106 | 104 | 9811 | 2 | 1.87
Girls 10 | 106 | 105 | 99.06 | 1 | 0.94
(N=1057) [ 41 | 110 | 110 | 100 0 0
12 ] 100 | 100 | 100 0 0
13 ] 100 | 100 | 100 0 0
14| 102 | 102 | 100 0 0
15 | 118 | 118 | 100 0 0

Reference values for MUAC: <110 mm-Severe malnutrition,
110-124 mm-Moderate malnutrition,
125-134-risk, >135 mm-Normal, MCN (2009).

Table 10b. Distribution of panchayat school children according
to their MUAC (N=1888).

Group Age | No. Normal At risk
N % N %
6 105 97 92.38 8 7.62
7 107 | 100 | 93.46 7 6.54
8 108 | 101 93.52 7 6.48
Boys 9 104 98 94.23 6 5.77
(N= 943) 10 102 96 94.12 6 5.88
11 99 93 93.94 6 6.45
12 98 95 96.94 3 3.06
13 94 91 96.81 3 3.19
14 74 73 98.65 1 1.35
15 52 52 100 0 0
6 104 99 95.19 5 4.81
7 106 | 102 | 96.23 4 3.77
8 105 99 94.29 6 5.71
9 100 95 95 5 5
Girls 10 106 | 102 | 96.23 4 3.77
(N=945) 11 104 | 102 | 98.08 2 1.96
12 100 | 100 100 0 0
13 98 98 100 0 0
14 63 63 100 0 0
15 59 59 100 0 0
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Reference values for MUAC: <110 mm-Severe malnutrition,
110-124 mm-Moderate malnutrition,
125-134-risk, >135 mm-Normal, MCN (2009).

while in girls, a decreasing trend was observed from 13
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years of age only 4.72% were obese. This shows the
increased awareness among the adolescents to reduce

their body weights, mostly influenced by the media
which has created an increased awareness about ideal
body weights.

Table 9b shows the distribution of Corporation
school children according to their BMI values. From
Table 9b it can be deciphered that the prevalence of
overweight and underweight among boys follows a
similar trend with 175 (16.43%) and 176 (16.53%)
being overweight and underweight respectively. The
prevalence of obesity is at 5.73% while that of
underweight at 1.60% among the boys. As the age of
the boys increased from 12 years onwards, a
decreasing trend in obesity was observed with 7.14%
being obese at 12 years while only 3.77% being obese
at 15 years of age. Considering the trend among girls,
it could be seen that while 163 (15.42%) were
overweight, 148 (14%) were underweight. The
prevalence of obesity was less than that of the boys
with 47 (4.45%) being obese while the prevalence of
underweight was also less than that in boys with 12
(1.14%) falling under the severe underweight category.
Table 9c illustrates the distribution of Panchayat school
children according to their BMI values. From Table 9c it
can be seen that there is greater prevalence of
underweight (195) than overweight (83) among the
boys while among girls a similar trend was observed
with 165 (17.78%) falling under the underweight
category while 84 (8.89%) of them being overweight.
The prevalence of obesity and severe underweight was
almost similar among both boys and girls with 25
(2.65%) obese and 23 (2.44%) severe underweight
among boys, while 15 (1.59%) obese and 13 (1.38%)
severe underweight among the girls.

Lazzarie et al. (2008) opine that the trend in the
prevalence of overweight (including obesity) among
girls from 9-15 year old strongly decreased, while the
prevalence of thinness increased. In boys, this
decrease was less marked and the prevalence of
thinness displayed an irregular trend, with an increment
from 9-11 year old and a decrease from 13-15 year old.
The trend in the prevalence of normal weight increased
with age, with a higher prevalence among boys than
girls.

Biro and Wien (2010) bring out the consequences of
childhood and adolescent obesity as earlier puberty
and menarche in girls, type 2 diabetes and increased
incidence of the metabolic syndrome in youth and
adults, and obesity in adulthood. These changes are
associated with cardiovascular disease as well as with
several cancers in adults, likely through insulin
resistance and production of inflammatory cytokines. In
addition, the sex differencein overweight trends may
relate to the emerging body image (preference of
thinness) among adolescent females (Wang et al,

years of age, with 8.04% obese girls at 13 while at 15 2002).
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b. Distribution of children according to their mid upper

arm circumference

a)Distribution of Matriculation children according to
MUAC values: All the boys (1090) and all the girls
(1090) of the Matriculation schools had normal mid
upper arm circumference of greater than 135 mm. This
shows that malnutrition was not prevalent among
students of Matriculation schools.

b) Distribution of Corporation School children according to
MUAC values: Table 10a brings out the distribution of
the Corporation school students according to the mid
upper arm circumference. From Table 10a it can be
inferred that among 7 years old boys 6 of them fell in
the risk category for malnutrition as they had less than
135 mm mid upper arm circumference. In girls the
situation was better as only 3 children in the age group
of 6 years showed risk for developing malnutrition. This
could be mainly contributed to lack of resources,
inadequate food intake and frequent infections in
children.

c) Distribution of Panchayat school children according fo
MUAC values: Table 10b depicts the distribution of
Panchayat school children according to their mid upper
arm circumference.

Among the Panchayat school children, eight were at
risk for malnutrition considering their mid upper arm
circumference among the boys in the age group of 6
years, while among the girls, six fell in the risk category
among the eight years age group. The trend for rise in
those who fell in the risk category in Panchayat schools
when compared to Corporation schools showed that the
dietary intake was not adequate among school children in
Panchayat schools when compared to Corporation
schools. In Corporation schools, from the age of 12 years
in boys and from the age of 11 years in girls, incidence of
risk was not found, while in Panchayat schools, only the
15 year old boys and girls from 12 years onwards had
normal mid upper arm circumference. This shows a better
trend in nutrition in the urban areas when compared to
rural areas due to inadequate knowledge on foods to be
consumed and also less household income. Roy (2000)
points out MUAC as a potential anthropometric indicator
of child nutrition. Education of mothers, housing space,
family size, religion and sex of children had significant
effects on the nutritional status of children.

Conclusions

Compared to the parents of pre adolescents, the
parents of adolescents had greater incidence of diabetes
mellitus, cardio vascular diseases, cancer and
osteoporosis. The incidence of diabetes mellitus was
greater in urban areas, while the incidence of
cardiovascular diseases was predominant in rural areas.
Obesity was linked to the incidence of hypertension
among the selected school children. Among the
nutritional deficiencies, anemia was more prevalent
among pre adolescents and adolescents. Obesity was
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found in 8.44% boys and 7.43% girls from Matriculation
schools. Underweight was prevalent among 20.68% boys
and 17.78% girls from Panchayat schools. Among the
Corporation school children 5.26% boys and 2.78% girls
in the age group of 6 years had low mid upper arm
circumference, while among the Panchayat school
children 7.62% boys from 6 years and 5.71% girls from 8
years had low levels of mid upper arm circumference.
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