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ABSTRACT

A composite of recommendations for the consumption of foods and nutrients is used to calculate the diet
quality index, which is a measurement of the quality of diet. In this study, school-age children aged 1-5 had
their nutritional status, the quality of their diet, and their associations examined. 120 boys and girls from three
different schools were included in the sample. A self-made questionnaire was used to gather background data,
and the socioeconomic status scale was used to determine one's socioeconomic position. Height and weight
were included in the anthropometric measures. The WHO reference was used to determine the Z scores for
height and weight. The 24-hour dietary recall was utilized to gather data on diet and nutrient intake, and the

mean nutrient adequacy ratio and nutrient adequacy ratio were computed.
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Introduction

The school age period is nutritionally significant because this is the prime time to build up body stores of
nutrients in preparation for rapid growthof adolescence. Better nutrition means stronger immune system, less
illness, better health andproductive community (Sati and Dahiya, 2012). More than 200 million school age
children are stunted and under weight, about one billion school children will be growing up by 2020 with
impaired physical and mental development. Population of school going children contributes to future man-
power which can improve the socio economic condition of developing coun-tries. Thus, their mental and
physical well-being is of almost concern which can be achieved by adequate nutrition (Murugkar et al., 2013).
Chil- dren who do not consume adequate amount ofkey nutrients, including calcium, potassium and vitamin
C may be unable to work to their full potential at school (Nabarro et al., 2012). The quality of children’s diet
usually decline as they move from childhood to adolescence. Eating healthy is usually not a priority during
childhood and poor eating pattern may thus add a risk for current and future health problems (Oldewage-
Theron and Egal, 2010).

Since the beginning of the 21st century, health practitioners, nutritionists and other scientists have been
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working to create tools to establish and measure diet quality, so that assessments can be made about whether
the population is consum-ing ‘good/healthy’ (usually characterized as diets rich in fruit and vegetable content)
or ‘bad/ unhealthy’ foods (usually defining diets contain- ing a high proportion of high fat processed foods)
and to facilitate comparisons across different groups. However, while it is considered ‘relatively easy to assess
diet quality in terms of consumption of particular food items, developing a single indicator for the
measurement of overall diet quality is a more complex task’ (Dubois et al., 2000).

Alongside evidence supporting the positive impact of individual food items, such as fruit and vegetables,
on long-term health and well-being, itis increasingly acknowledged that ‘it is the com- bination of foods that
groups of individuals eat which comprise the overall diet, rather than the presence or absence of specific food
items, that isultimately of importance to nutritional health status (Pryer et al., 2001). As such, Mc-Naughton
et al. (2008) argue that analyses of children’sdiets should examine not only individual fooditems or nutrients
but also the types of food that that make up their whole diet. Researchers have conceptualized the
measurement of overall diet quality in two broad ways. The first is concerned with which foods are eaten in
combination (food patterns). The second involves considering thenutritional value of different foods relative
to guidelines (Diet Quality Indexes).

In recent years there is a growing interest in nu- tritional epidemiology to analyze diet quality re- flected by
dietary patterns rather than single food or nutrients (Nair et al., 2015).The dietary patternanalysis approach
implements the fact that foods are consumed in complex combinations and that the balance of the various
aspects of the diet is crucial. The present study was carried out in this direction in order to assess the
prevalence of stunting and underweight in 1-5years old chil- dren and also to study their nutrients intake as
well as diet quality.

Materials and Methods

The sample for the present study was collected from 3 schools of Behat town of Saharanpur dis- trict of Uttar
Pradesh, India. The sample con-sisted of 120 subjects of age 1-5 years including boys and girls. Selection was
done using simple random sampling technique. Inclusion criteria were consent to participate in the study,
regular- ity of attendance, age between 1-5years. Exclu- sion criteria were suffering from fever or infec- tion,
ongoing medical treatment for any ailment and unavailability of parents to co operate in datacollection. Due
permission for data collection was obtained from the school authorities. Written informed consent was
obtained from the parents of the selected students following the guidelines of ICMR (2010) for ethical
considerations in hu- man studies which are based on the Helsinki dec- laration. No invasive data was
collected. The sample included 74 boys and 46 girls all belong- ing to the age group 1-5years.

A self designed background information pro- forma was used to collect the required informa- tion from the

subjects. The proforma was pre- tested and all the ambiguities in the questions andalternatives were noted.
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The proforma and its components were explained to small groups of subjects and then handed over to them
and to fill in and get it approved by their parents. It was col-lected and checked at same time while collecting,
by the investigator, the next day.

Socio-economic status was measured as a combi- nation income and occupation of education (Darmon and
Drewnowski, 2008). Kup- puswamy’s socioeconomic status scale was used to classify socio-economic status
of subjects. Kuppuswamy’s socioeconomic status scale is an important tool in hospital and community based
researches in India which was proposed in 1976. The revised version of the scale was used (Kumaret al.,
2013).

Body weight was measured using bathroom scale accurate to 0.5 kg (Cole et al., 2007). Weight wastaken in
light clothing and was recorded to the nearest 0.5 kg. Height was measured using an- thropometric rod. Height
of the subjects was re- corded without foot wear and expressed to near- est 0.1cm. Z score of height- for- age
and weight-for- age of the subjects was calculated by using Anthro Plus software and was classified using
WHO references. Height- for- age Z score be- tween -2SD to -3 SD was defined as stunting and below -3SD
as severe stunting. Weight- for- age Z score between -2SD to -3 SD was defined as underweight and below -
3SD as severe under-weight.

Dietary assessment of the subjects was carriedout by 24 hour diet recall method (Thakur and Gautam, 2015).
The daily nutrients intake per day by the subject was calculated with the help of Nutritive Value of Indian
Foods (ICMR, 2010). The average daily intake of energy, protein, fat, calcium, iron and vitamin C were
computed (NAR (Nutrient adequacy ratio) and MAR (Meanadequacy ratio) of the nutrient intake of the sub
jects was calculated. NAR is the ratio of a sub- ject’s nutrient intake to the estimated average requirement
given by national guidelines on nu- trient intakes. MAR was used as a composite in- dicator for micronutrient
adequacy. It was calcu- lated as the sum of NAR for all calculated nutri- ent divided by the number of nutrients
calculated and expressed as a percentage.

Healthy Eating Index- Canadian (HEI-C), 2009 was used for the assessment of diet quality. HEI- (2009)
scores were estimated using 1 day of die- tary intake data collected from subjects. The HEI-C measures the
intake of dietary components and provides a single score out of possible 100 points.A diet with a score > 80
is considered “good”, “one with a score of 50-80 is considered “needs improvements”, and one with a score
of <50 is considered “poor”. Each component contributes equally to the overall score. Mean and standard
deviation were descriptivestatistics used in this study. Karl Pearson’s coeffi-cient (r) of correlation was
calculated to describethe degree of correlation between two series so asto know whether there is a positive
or negativecorrelation between the given two series of data.

Results

The mean of age of the subjects was 8.83 years. Maximum subjects were from lower (36.66%) and middle
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(35.00%) income group followed by upper middle and upper income groups. All par- ents were literate and
educated out of which nearly 43.32% were graduate, Fathers of nearly 38.33% children were farmers followed
by busi- nessmen (31.66%). Remaining were in salaried jobs and none was unemployed. Mothers of 87.50%
children were not working outside. Re- garding food habits, majority of subjects werelacto vegetarian (84.16

%) and 10.83% were non vegetarian. Nuclear family trend was predomi-nantly observed.

The mean+SD weight of all the subjects was foundto be 29.0+7.15 kg. At age of 1-5years, standard body
weight is 25.1kg (ICMR, 2010). Weight for age is an index of the adequacy of child’s nutrition to support
growth. According to weight- for- age Zscore, 77% subjects were found to be normal (above -1SD) and 43%
subjects were found to be under weight (below -2SD) and only one subject was categorized as severely
underweight (below - 3SD). The range of the height of the subjects var- ied from 123 cm to 153 cm. The mean
height (cm) was found to be 135.0+£8.20 cm. According to height- for- age Z score, all subjects were normal
(above -1SD). The mean daily intake of energy andiron were lower than recommended dietary allow- ances
(RDA) as is evident from table 1. Most ofthe subjects were consuming energy between 1200 to 1500 kcal
per day, however, the lowest con- sumption reported was 900 kcal per day. The iron intake of most of the
subjects was 10 mg/ day. Mean intake of protein was higher while intakes were appropriate for calcium and
vitamin C when compared with respective RDAs. The range of cal- cium consumption was wide, between
170 to 1000 mg reported values for a day. Daily intake of vita- min C ranged between 24 to 46 mg/ day.
Meeting the energy and nutrients needs between 77 to 100 per cent of RDA are considered adequate, there-
fore; the cut off for NAR is taken as 0.77. NARwas adequate for protein, calcium and vitamin C, inadequate
for energy and iron, and was considera-bly above the desirable limit for fat. The mean ade-quacy ratio was

found to be 0.99 which reflects overall adequacy of the nutrients in the diet.

Diet quality index is measure of the quality of diet using a composite of recommendation regarding the
consumption of food and nutrient. Healthy eat- ing index measures intake of nine dietary compo- nents (grains,
vegetables/fruits, milk, meat, other, total fat, saturated fat, cholesterol, variety) to pro- vide a single score out
of a possible 100 point. In present study highest score attained by the subjectswas 40, but small number of
subjects scored 40, and the mean+SD score of all the subjects was22.91+6.9. More than half (54%) of the
subjects scored 20 points and nearly one third (32%) sub- jects had overall 30 as a score. Score 10 was at-
tained by 12% subjects whereas only 2% attained 40 as overall HEI-C score which is also much be- low the
desired score of 80. Thus diet quality of allsubjects was classed as “poor”. There was very weak positive
correlation between energy intakeand diet quality score (r = 0.089), protein intake and diet quality score (r=
0.030), calcium intake and diet quality score (r = 0.050), iron intake and diet quality score (r = 0.005), and
vitamin C intake and diet quality score (r = 0.026), and a weaknegative correlation was found between fat

intake and diet quality score.
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It was concluded that the nutritional status of the children is appropriate for their age group and prevalence
of malnutrition is much below the na- tional levels. While protein intake is sufficient gen-eral diets are low in

energy and iron. Diet lacks variety, is high in fat and overall diet quality is poor.

Discussion

In India the monthly average income, according to Centre for Monitoring Indian Economy, 2019 (2021) is
13,262 Rs. The observed trend in our study was in line with the national standards. Sur- veys conducted by
FAO and USDA estimates that 20 to 42% of Indians are being vegetarian (Devi et al., 2014). The predominant
food habit observed inthis study was vegetarianism. It has been observed in a study of Soni and Katoch (2014)
that maxi- mum numbers of families were nuclear (63% of rural and 79% of urban blocks) as compared to
joint families (47% rural 21% of urban blocks) of 7

-9 years old children of Himachal Pradesh. Con-trary to this, a nuclear family trend of 3 to 5 mem-bers
was observed in our study. Shah et al., (2003)concluded that children of non working mothershave better
nutritional status than children of work-ing mothers, possibly due to more time for caringof children, so the
busy time schedule of workingmothers adversely affects the nutritional status ofchildren. This could be
the explanation of optimalnutritional status of children who were a part ofour study. Mukuria et al.,
(2005) concluded that the pattern of declining incidences of stunting bymother’s education in Cambodia is
consistent withpatterns observed in many other developing coun-tries. El-Sabely et al., (2013) concluded
that therewere highly significant difference was found be-tween parents of the two study groups; parents
ofprivate school students had higher educational lev-els than parents of the public school.

Chowdhary et al., (2008) reported that prevalence of moderate and severe stunting, 9.73% and 4.17%
respectively among the age group of 3-5 years. In the study Shivaprakash and Joseph (2014) overall
prevalence of underweight in the studied schoolchildren was 30.3% and it was seen more com- monly in the
age of 6-7 years boys.

Handa et al., (2008) reported that energy intake of 7-10 years old children was comparatively less than the
recommended dietary allowances, mean intake was 1055.67+321 in 7-8 years of age, 1113.96+£244.77 in 8-9
years of age, and 1223.81+388.69 in girls and 1191.13+381.25 in boys of 9-10 years of age. Agrahar
(2005) re-

ported to have lower protein intake of 33.48gmwhich is lower than RDA in 7-12 year of age. Soni and Katoch
(2014) also reported daily mean intake of fat by 1-5years old school going children was 27.00+1.00 in rural
and 26.72+1.25 in urban blocks. Chauhan (2001) reported a lower mean intake of calcium in the study group
of age 7-9yeari,e.,335.46+98.78. Soni and Katoch (2014) re- ported that daily mean intake of iron by the 1-
Syears old school going children of rural and urban was 8.32+0.5 and 8.73+0.59, respectively which was

lower than the RDA and it was found to be due to less food intake especially green leafy vege-tables in their
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diet. Neelam (2002) reported that intake of vitamin C by 7-10 year old school going children was 94.43+10.74
which was higher than the RDA. Rastogi and Thakur (2014) concluded that nutrient adequacy ratio of energy,
protein was found to be as compare to fat.

According to Woodruff et al. (2010), the mean HEI

-C score among all the participants was 64.5+12.9, 75% were falling into the needs improvement cate-gory,
13% had a poor diet quality and indicatesthat diet quality of only 12% of participant would be rated as
good . According to Woodruff andHanning (2010), the index score revealed that par- ticipants scored 74.5
using HEI-C 2009, and are rated in needs improvement category.

Conclusion

The diet quality of all children was unhealthy as computed by HEI-C but on the other hand not all children
were malnourished. This suggests that HEI-C may not truly reflect the Indian diet quality and need to be
modified for local use. HEI-C can provide the structure for the index but the ques- tions have to be adopted
as per the Indian dietary recommendations.
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