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Inadequate nutrition in childhood may lead to malnutrition, growth retardation, reduced work
capacity and poor mental and social development. The requirement of energy, protein and
calciumin children of Kumaon hillswere met upto 50 to 75 per cent of RDA and that of niacin
was met upto 70-85 per cent. Intake of iron, carotene and riboflavin was most inadequate. This
inadequateintake of nutrient wasreflected in their anthropometri c measurementswhich reveal ed
that average height and weight of the population under study was | ess than the I ndian well-to-
do male and female children of the same age group as given by ICMR (1989). Based on

Waterlow classification, only 45.0 per cent subjects were normal and remaining had varying
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degrees of malnutrition.
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hildren are our future citizens. They form an

important segment of any community. They
contributeto the vital human potentia and in futurewould
impart strength to the national economy and devel opment.
Better the nutritional statusof the children, higher will be
their mental agility, functional capabilitiesandwill leadto
the nation’s rise. Despite exemplary medical advances
and technological progress, good health and well-being
continue to elude a large majority of the world’s
population. Nutrition, being acritical determinant of human
health, good health becomes all the more elusive in the
presence of malnutrition (Bhaskaram, 2001). Despite
various programs being runin the country, the nutritional
status of 33 per cent females and 28 per cent males is
below normal. The condition of childrenisworse asabout
46 per cent children of 0-6 years age are underweight in
India and the percentage of children categorized as
underweight in Uttarakhand is 38 (NFHS, 2006).
Malnutrition isnot asimple matter of whether achild can
satisfy his or her appetite. A child who eats enough to
satisfy immediate hunger can still be malnourished. Three
quartersof the children who dieworl dwide of malnutrition
related causes are mildly to moderatel y mal nourished and
betray no outward signs of problems. Of the nearby 12
million children under fivewho die each year in developing
countries mainly from preventabl e causes, the deaths of

over 6 million areeither directly or indirectly attributable
to malnutrition (UNICEF, 1998).

METHODOLOGY

A total of 160 subjects, aged 10-15 years, were
randomly sel ected from three middle schoolsand two inter
collegesof Bhimta block in Nainital district of Uttarakhand
state. Subjects were interviewed for obtaining general
information, dietary intake and anthropometric datausing
pre-tested survey schedules. The general information
regarding the subjectsincluded type of family, family size,
number of children in the family, total family income,
education and occupation of the parents and per capita
income. For anthropometric data, measurements were
takenintriplicate and average valuewasrecorded. Means
of body weights and heights were computed for male
and femal e subjects separately. The extent of malnutrition
in children was assessed by Waterlow classification based
on height for ageand weight for height. For dietary survey,
subjectswere given out the devel oped proformafor filling
in diets consumed by them for two days. Household
measures such as katories, glasses and models of
chapatiesof different diameter were shownto assist them
to fill in the amounts correctly. Nutritive value of diets
consumed per day by the children was cal culatedinterms
of energy, protein, calcium, iron, &carotene, thiamine,
riboflavin, niacin and vitamin ‘C’ using the food
composition tablesof Gopalan et al. (1989). Average daily
intake was thereafter computed and compared with the
ICMR (1989) recommendations. Data on consumption
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pattern of food by the subject was also collected using
food frequency questionnaire. The collected data was
tabulated and simple statistical techniques as frequency,
percentage, mean scores and standard deviation were
calculated. (Imran and Conover, 1983).

RESULTS AND DISCUSSION
General information :

Nuclear families were found to be more common
than joint and extended families. M ore than 80 per cent
of the families were nuclear whereas only 10.6 per cent
werejoint familiesand 7.5 per cent were extended type.
Similar werethefindings of Rita (1988) and Goel (1996)
insome parts of district U.S.Nagar; Awasthi (1996), Jain
(1998) and Mahar (1998) in Nainital district and
Upadhayay (1999) and Gupta (2000) in Bhimtal block.
Theaverage size of family was 6.6 and majority had five
to eight membersinthefamily (75 %). Mg ority (61.8 %)
of parents had 4 to 6 children with the average being 3.9
and the range between 1 and 11. About 12.5 per cent of
the subjects were vegetarian and 87.5 per cent were non-
vegetarian. Literacy level of the parents of the subjects
was 96.2 per cent for fathers and 69.4 per cent for
mothers. Though literacy for male and femal e both was
very high, however it was only 54.3 per cent male who
had completed education till high school or above, whereas
only 13.7 per cent females had education till high school
or above. According to 2001 census data, male literacy
in Uttaranchal (now known as Uttarakhand) was 84 per
cent and femaleliteracy was 60.3 per cent, so theliteracy
condition of these villageswasfound better as compared
to that of whole Uttarakhand. The data regarding
occupation of parents revealed that 55.6 per cent of the
fathers were in service and only 10 per cent were
engaged in farming activity. Majority (90 %) of the
mothers were housewives and similar were the findings
of Gupta (2000). On the basis of per capita income,
subjects were classified according to modified Prasad
classification for incomelevel for rural population as per
June, 2001 which revealed that majority (45.6 %) of the
subjects were having their per capita income between
Rs236.85t0 Rs457.91. On an average, per capitaincome
was found to be Rs 452.42 with the range of Rs 129.60
to Rs 2000.00.

Anthropometric measurements :

In comparison with the Indian well-to-do male and
femal e children of the same age group asgiven by ICMR
(1989), the average height and weight of the population
under study waslessthan well-to-do Indian children (Fig
1 and 2). When the children were distributed according

Table 1: Genera profile of hill school children

(N=160)
Particulars Per cenpof
subjects
Age (years)
10-12 50.0
13-15 50.0
Sex
Male 40.0
Female 60.0
Family type
Nuclear 81.9
Joint 10.6
Extended 75
Family size
1-4 10.6
5-8 75.0
>8 144
Number of children per set of parents
1-3 33.8
4-6 61.8
>6 4.4
Birth order of the subject child
1-2 58.8
34 33.1
5-6 7.5
>6 0.6
Food habit
Vegetarian 125
Non-vegetarian 87.5
Educational status of father
Illiterate 3.8
Primary 18.1
Secondary 238
High school 294
Intermediate 20.6
Graduation 4.3
Educational status of mother
Illiterate 30.6
Primary 28.2
Secondary 275
High school 10.6
Intermediate 25
Graduation 0.6
Occupation of father
Service 55.6
Business 194
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Contd....Table 1

L abour 15.0
Farmer 10.0
Occupation of mother

Service 75

Housewife 90.0
Business 13

Farmer 12

Per capitaincome

Class| (Rs 1579.00 and above) 0.6

Class |l (Rs 789.50 to 1563.21) 6.3

Class Il (Rs473.70to 773.71) 35.6
Class |V (Rs 236.85 to 457.91) 45.6
Class V (Rsless than 236.85) 119

totheir height and weight then it wasfound that majority
of the subjects’ height and weight were below 5"
percentile of NCHS reference value. Only 6.5 per cent
and 5.6 per cent children had height and weight
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respectively, more than 50" percentile of NCHS value
which indicate that the children of this region have
comparable potential to grow. It isonly the poor nutritign
and micro-environment including the di sease pattern that
works against themto achievetheir full potential.

Dietary information :

Two types of eating pattern were found to be
followed by subjects. Some of the subjects consumed two
mealsaday, onein themorning consisting of dal and rice
and one at night consisting of chapatti and subyji (Tabl€3).
Thisfindingissimilar to those of Awasthi (1996) and Jain
(1998). Rest of the subjectsate meal thrice aday. Before
going to school inthe morning the breakfast included tea,
chapatti and subji. Few of the subjects brought lunch
boxesin which they brought chapatti with picklesor subji
whereas few used to buy biscuits, namkeen and toffees
from the nearby shops. After returning from school, the
children used to have lunch consisting of riceand dal and
then they had dinner mainly of subji and chapatti at night.
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Fig.1: Comparison of observed height of hill school children with height of well-to-do Indian children (ICMR, 1989)
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Fig. 2 : Comparison of observed weight of hill school childrenwith weight of well-to-do Indian children (ICMR, 1989)
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Table 2 : Distribution of hill school children according
to their height and weight (N=160)

Per cent of subjects

Percentile NCHS

Height Weight

<5 50.6 64.4
5-10 138 8.1
10-25 16.9 144
25-30 11.9 75
5Oth _ _

50-75 25 25
75-90 31 25
90-95 1.2 0.6
>05 - -

Similar eating pattern wasfound out by Gupta (2000).
Theresultsregarding consumption frequency of foods
by the subjects (Table 3) revealed that cereds, pulses,
fatsand oils and sugar and jaggery were being consumed
daily while consumption of other food groups varied from
daily to never. Green leafy vegetables were being
consumed daily by only 8.8 per cent of the subjects. Most
of the subjects (42.5 %) were consuming these only thrice
aweek. Asthisisthe mgjor source of 3-carotenefor the
low income group thus the carotene intake of the
population under study was found inadequate. Parts of
the population under study were having their own milch
animals. Therefore, the milk was being consumed daily
by 46.2 per cent of the subjects. Though 87.5 per cent of
the subjects were non-vegetarian by habit but 66.9 per
cent were consuming meat, fish and eggs occasionally
dueto economic constraints. A survey was done by NIN,
Hyderabad in 2004-05 in 9 states of the country to
evauatethedietary pattern of the population. Theresults
of the survey also reveal ed that the intake of all thefood
groups, except for roots and tubers, was below the
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Fig. 3: Sexwisedistribution of hill school children
according to Waterlow classification

recommended level inall the age/sex/activity level groups.
The intake of pulses, green leafy vegetables, milk and
fruits was highly inadequate because of which intake of
micro-nutrientslikeiron, vitamin A, riboflavin and folic
acid was below the RDA in all the age groups (NIPCCD,
2007).

The energy, protein and cal cium intake of boys and
girls was found to be between 50 to 75 per cent of the
RDA but iron, carotene and riboflavin intake was most
inadequate both for boys and girls (Tabel 4). For boys,
aged 13-15 years, averageiron and riboflavin intake was
12.0mg and 0.65 mg whichis 29.3 per cent and 43.3 per
cent of the RDA, respectively. Similarly average carotene
intake for girls, aged 13-15 years, was 1013.0 ug which
is42.2 per cent of the RDA. Only thiamin and vitamin C
intake for both sex was found to be above 100 per cent
of the RDA. Average intake of all the nutrients by the
subj ects except for thiamine and vitamin C wasfound to
be below the recommended dietary allowance given by
ICMR (1989). The survey done by NIN in Indian states
in 2004-05 reveal ed that the per cent adequacy of calories
and protein in boys of age 10-12 years was 84.4 % and

Table 3: Consumption frequency of foods among hill school children (% of subjects)

Foods Daily Thricea Twicea Oncea Occasionaly Never
week week week

Ceredls 100.0 - - - - -
Pulses 100.0 - - - - -
Green leafy vegetables 8.8 42.5 25.0 175 4.4 1.8
Roots and tubers 89.4 5.6 25 0.6 1.9 -
Other vegetables 94.4 31 0.6 1.9 - -
Fruits 35.0 10.6 15.0 20.0 194 -
Milk and milk products 46.2 2.6 6.2 125 31.9 0.6
Oils and fats 100.0 - - - - -
Meat, fish and eggs - 19 3.7 119 66.9 15.6
Sugar and jaggery 100.0 - - - - -
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Table 4: Average nutrient intake of subjects per day

Nutrients Boys Girls

10-12 years 13-15 years 10-12 years 13-15 years o,

Mean + SD Mean + SD Mean + SD Mean + SD
Energy (kcal) 1368 + 197.5 1405+ 192.2 1268 + 244.1 1373 +150.2
RDA 2190 2450 1970 2060
Protein (g) 40.0+ 6.8 420+81 37.0+5.1 41.0+£53
RDA 54 70 57 65
Calcium (g) 413.0+ 1828 405.0 £ 158.3 371.0+£159.6 406.0£176.8
RDA 600 600 600 600
Iron (mg) 11.7+17 120+ 185 10.8+19 12.02 +1.66
RDA 34 41 19 28
B- carotene (ug) 896.0 + 751.25 1176.0+ 970.9 1064.0 + 1297.4 1013.0 £ 1209.8
RDA 2400 2400 2400 2400
Thiamine (mg) 1.13+0.16 12+0.17 1.08+0.16 147+184
RDA 11 12 1.0 1.0
Riboflavin (mg) 0.64 +0.13 0.65+0.13 0.57+0.15 0.65+0.17
RDA 13 13 12 12
Niacin (mg) 109+ 142 11.6+£0.13 1034+ 1.7 115+1.64
RDA 15 16 13 14
Vitamin C (mg) 88.0+65.4 94.0+57.5 89.0+ 704 83.0+61.1
RDA 40 40 40 40

105.2 %, respectively whereasin girls of that age group,
it was 75.2 % and 80.2 %, respectively. The respective
per cent adequacy of caloriesand protein in boys of age
13-15 years was 89.2 % and 95.9 % whereasin girls of
that age group it was 101.8 % and 100.9 %. So it was
found that school going children were taking adequate
amount of protein and energy in their diet. The intake of
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iron in different states was found very less as per cent
adequacy of ironin boysand girl of agegroup 10-12 years
was 55 % and 79.5 % whereas in age group of 13-15
years, it was 53.9 % for boys and 76.4 % of girls. The
vitamin A intake was also less as the per cent adequacy
inboysand girlsof age 10-12 yearswas51.1 % and 51.6
% respectively, and in age 13-15 years, it was 59.4 % for
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Fig 4: Per cent RDA of nutrient consumption of hill school children
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boysand 61.6 % for girls (India, 1998).

Per cent RDA of nutrient consumption of the subjects

was calculated by comparing daily nutrient intake of
subjectswith their RDAs given by ICMR (1989) and the
subjects were classified in the categories more than 100
per cent of RDA, 75-100 per cent of RDA, 50-75 per
cent of RDA and less than 50 per cent of RDA. The
results revealed that 84.4 per cent and 76.9 per cent of
the subjects were consuming energy and protein 50-75
per cent of RDA respectively, whereasintake of calcium,
iron, carotene and riboflavin by majority of the subjects
was less than 50 per cent of RDA. Only thiamin and
vitamin C intake was found to be more than 100 per cent
of RDA by most of the subjects. It was due to inclusion
of more cabbage in their meals. The per cent nutrient
adequacy wasfound to be comparable between maleand
femal e subjects.
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