
INTRODUCTION

Malnutrition in preschool children is a significant

problem and has been identified by the World Health

Organization (WHO) as the most lethal form of

malnutrition, indirectly or directly causing an annual death

of at least 5 million children worldwide (Payandeh et al.

2013). Malnutrition can be classified as acute versus

chronic. Features of chronic malnutrition include stunted

growth, mental apathy, developmental delay, and poor

weight gain (Bergen 2008; Horta et al., 2017).  Acute

malnutrition manifests itself in two major forms:

marasums (the most common form) and kwashiorkor,

although some patients’ condition may manifest as a

combination of both forms (marasmic kwashiorkor)

(https://emedicine.medscape.com). In 1959 Jelliffe

introduced the term “protein calorie malnutrition”, which
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has been replaced by “acute malnutrition”. Protein

Energy Malnutrition (PEM) arises due to deficiency of

both dietary energy and proteins. It is the most important

nutritional disorder affecting the children in our country

in the age period of 1-5 years. PEM results in retarded

body growth of the child in both height and weight. In

children, PEM is defined by measurements that fall below

-2 SD of the normal weight for age (underweight), height

for age (stunting) and weight for height (wasting).

Deficiencies in nutrition inflict long term damage to both

individual and society. In addition, nutrition-deficient

individuals are less productive at work. Low productivity

not only given them low pay that traps them in a vicious

circle of under-nutrition (WHO, 2012), but also brings

inefficiency to the society, especially in India where labour

is a major input factor for economic production(World

Bank Development Report, 2009). Dietary
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supplementation of rich food related to any deficiency

hold future promise for community based control (Sehgal

and Raghuvanshi, 2004). Supplementary foods are

formulated food mixtures meant to be used in addition to

breast milk (or breast-milk substitutes) for infants from

the age of 4-6 months until weaned, and thereafter in

addition to local foods in order to provide diets that meet

nutritional needs (Hofvander and Underwood,

1987).Hence the present study focused on developing a

suitable complementary food product from locally

available resources which will improve the protein energy

malnutrition in preschool children through feeding

practices.

Objectives:

Thus the present study was conducted with the

following objectives:

1) To develop a supplementary food for pre-school

children.

2) To find out the effect of developed product on

1-5 years old children through supplementation.

METHODOLOGY

For the study Rokadvadi area of Amreli city (Gujarat)

was selected purposively as it was convenient for survey,

feeding and other assessments. A total of 45 children of

under five years of age were included in the study.

Purposive sampling was done and based on prior consent

of the parents. The whole information was provided to

parents about the study and intervention of the

supplementary foods. Interview schedule was used for

data collection. Through survey it was found that biscuit

and laddoos were the two products which were mostly

liked by the children of 1-5 years. On the basis of likeness

of the children the supplementary food was developed at

Foods Laboratory of Polytechnic in Home Science,

Junagadh Agricultural University, Gujarat, India. For the

preparation, those food ingredients were selected which

were locally available and in that proportion which will

satisfy the one-third RDA per day of preschoolers. During

preparation every unit operation was standardized. The

two developed products i.e., laddoos and biscuits were

judged on the basis of 9-point hedonic scale by the ten

panel members from the department. The most accepted

product out of two was calculated for nutritional content

from the Nutritive Value of Indian Foods (Gopalan et al.,

2014) and selected for supplementation to preschoolers.

For screening of malnutrition initial weights of the children

were measured. In this weight measurement 15 children

were normal according to their age and 30 children were

underweight, accordingly 30 children were finally selected

for the study. The developed supplementary food was

provided for 15 days and weights were taken at 0, 7, 15

days and compared with standard table of weight given

by WHO. All the children who were in mild and moderate

malnourished categories were examined at 7th and 15th

day interval so that the observations across these intervals

were correlated. However, this did not affect the statistical

significance within an interval. No statistical tests were

applied across these intervals, nor were they necessary

to support the inferences made in this paper.

RESULTS AND DISCUSSION

Socio-economic Status of Children:

From the data collected about 30 children depicted

that most of the parents were educated to matriculation

to senior secondary level (56.67 %). 53.33 per cent of

parents were on daily wages and earned less than 10000/

- per month (66.67 %). Majority of families have 3-6

members (90 %) and equal percentage of respondents

were having joint and nuclear families. Eating habits of

children showed that majority (60%) of them drink milk

and equally liked sweet and savoury food items. 83.33

per cent of children were attending Anganwadi centre

and had mid-day meal.

Selection of Supplementary Food:

The two products i.e. laddoos and biscuits were

prepared and subjected for sensory evaluation by serving

it to 10 panel members from the college. The sensory

attributes i.e., colour, flavour, texture, taste and overall

acceptability of laddoos were very much liked by panel

members. Also the sensory attributes of biscuits were

scored less than laddoos, thus the laddoos were selected

for the development of supplementary food for the target

group.

Preparation of Supplementary Food:

A supplementary food product i.e. Nutriball was

prepared for the intervention of programme. The product

was prepared from the locally available food ingredients.

The Nutriballs were prepared by following method.

Sesame seeds (black and white) were roasted and

powdered. In a bowl, wheat flour, gram flour, pearl millet

flour and roasted sesame seeds were mixed together.

Butter was added and mixture was kneaded into soft
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dough with required quantity of water. The dough was

divided into small balls and shaped into flat chapattis

and roasted on griddle. The chapattis were crushed to

powder form in a grinder. Then in a hot pan, jaggery was

melted and crushed powder was added and mixed well.

Small pieces of cashew, almond and coconut powder

were added. Then mixture was shaped into laddoos

called Nutriballs (Table 1).

Nutrition calculation showed that 80g (1pc) of

Nutriball provides 10g of protein, 360 Kcal energy and

6.66gm of iron that is recommended to malnourished

children in treatment of PEM. The developed supplement

was within the ranges prescribed by the Indian Standards

Institute for processed weaning foods and could

satisfactorily meet one-third of the Recommended

Dietary Allowance (RDA) of these nutrients per day for

preschool children.

Assessment of Malnutrition and Intervention:

The assessment of malnutrition in children were

done through anthropometric measurement i.e. weight.

It is the most commonly used anthropometric

measurement. Weight indicates the current nutritional

status. It is made up of muscles, fat, skeleton and internal

organs and gives a family idea of nutrition (Jelliffe, 1966).

The weights of children under experimental group were

taken 3 times with an interval of 7 days (0, 7 and 15

days). Initial weight of children was taken and compared

with WHO standard and the values of weight were

calculated as percentage of malnutrition. Table 2 showed

that 40% of children were in normal category, 50% was

mildly malnourished and 10% were in moderate category.

Malnourished children under different categories

were given the developed Supplementary food that was

Nutriball for a period of 15 days and weights were taken

at 7-day interval and after completion of study (15 day)

was compared with WHO standard and the values of

weight were calculated as percentage of malnutrition.

Table 3 showed that 56.67% of children were in

normal categories 40% were mildly malnourished and

3.33 % were in moderate category. Many researchers

(Matilsky et al., 2009; Nackers et al., 2010) found that

Table 1 : Ingredients, amount and image of Nutriballs 

Sr. No. Ingredients Amount (gm) Nutriballs 

 Wheat Flour 25 

 Pearl millet (Bajara) Flour 

 Gram (Besan) Flour 

 Jaggery 20 

 Clarified Butter (Ghee)

 Almond 

 Cashew nut 

 Coconut powder 

 Sesame seed (black) 

10. Sesame seed (white) 

Total 80 

Table 2 : Percentage of malnutrition on the basis of initial weight of Children 

Sr. No. Grade Category Percentage of reference weight for age Number of children Percentage (%) 

1. Normal Normal 90-110% 12 40% 

2. Grade-1 Mild 75-89% 15 50% 

3. Grade-2 Moderate 60-74%  10% 

4. Grade-3 Severe <60% 

Table 3 : Percentage of malnutrition based on weight of children after one week (7day) 

Grade Category Percentage of reference weight for age Number of children Percentage (%) 

Normal Normal 90 - 110 % 17 56.67 % 

Grade - 1 Mild 75 - 89 % 12 40 % 

Grade - 2 Moderate 60 - 74 %  3.33 % 

Grade - 3 Severe <60   % 
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ready-to-use therapeutic foods (RUTF) and ready-to-

use supplementary foods (RUSF) have been used in

targeted supplementation to complement the dietary

intake of moderately malnourished children or children

at risk of malnutrition.

After Feeding Trial of 15 days:

The final weight of each child taken was compared

with WHO standards and the values of weight were

calculated as percentage of standards.

Table 4 showed that 66.67% of children were in the

category of normal, 30% were mildly malnourished and

3.33% were in moderate category. At initial stage the

percentage of mildly malnourished children, were 50%

and moderately were 10%. After one week of feeding

the Nutriball, percentage of mild and moderately

malnourished children were come to 40% and 3.33%,

respectively.  In addition, it has been suggested that

targeting nutrition interventions to prevent child

undernutrition might be more effective than curative

treatment to reduce child undernutrition (Ruel et al.,

2008). But final weight after 15 days of intervention

showed that the percentage of malnutrition was reduced

to 30% in case of mildly malnourishedchildren. The study

is in line with the results of other study (Azimi et al.,

2020) which also revealed that children who received

supplementary food had a significant increase in weight

during the first 4 weeks and throughout the study. The

research also suggested that supplementary food

improved growth indicators and clinical outcomes in

children with mild to moderate malnutrition.

Conclusion:

The present study focuses on the improvement of

malnutrition among children by appropriate supplement

to daily diet. Deficiencies in nutrition inflict long term

damage to both individual and society. Nutrition

intervention programmes including supplementation, food

fortification and education have been observed as

successful approach in reducing protein energy

malnutrition (Jain et al., 2016). Thus the developed

supplementary product i.e. Nutriball was effective in

improving growth indicators and reducing the prevalence

of malnutrition among 1-5 years old children.

Recommendation:

The appropriate utilization of locally available and

nutrient-dense foods to enhance nutritional status and

prevent the condition from deteriorating to severe

malnutrition is the foundation of dietary treatment for

children with mild and moderate malnutrition.
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