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Abstract 

School age is a dynamic period of physical growth as well as of mental development of the child. This is 

the prime time to build up body stores of nutrients for future growth. Major nutritional problems 

observed among the school children, protein-energy malnutrition (PEM), and iron deficiency anemia 

(IDA). To determine the prevalence, causes and effect of multinutrient on PEM and anemia, a study was 

undertaken among the school going children (7-9 years old) in Bhubaneswar city. Data were collected 

from 60 school children using simple random sampling technique and inclusion criteria. Anthropometric 

measurement, biochemical testing, and clinical and nutritional assessment were taken from selected 

children. From the study, it was found that the overall prevalence of underweight was 35.0% out of 

which 30.0% were in Grade-I and 5.0% were in Grade-II. 26.67% were stunted. 58.33% were wasted out 

of which 46.67% were mild and 11.67% were moderate. 60.0% were suffering from anemia out of which 

mild and moderate anemic were found to be 50.0% and 10.0%, respectively. Supplement was made from 

locally available and low cost foods such as Bengal gram dhal, rice flakes, ground nuts, gingelly seeds, 

sugar, and oil. 6-month supplementation resulted significant improvement in height (from 123.52 cm to 

124.8 cm), weight (from 22.39 kg to 23.63 kg), and hemoglobin level (from 11.38 g/dl to 12.57 g/dl). 

Hence, from the study, it can be concluded that the multinutrient supplement is one of the effective 

approaches to combat malnutrition and IDA. 

 

Keywords: Protein-energy malnutrition (PEM), Iron deficiency anemia (IDA), School going children, 

multinutrient supplement 

 

Introduction 

School age is the active growing phase of childhood. Primary school age is a dynamic period 

of physical growth as well as of mental development of the child (Srivastava et al. 2012). This 

is the prime time to build up body stores of nutrients in preparation for rapid growth during 

adolescence. Major nutritional problems observed among the school children, who are 

suffering from malnutrition and iron deficiency anemia (IDA) (Ghosh S. and Shah D.2004). 

Malnutrition indicates a lack of some or all nutritional elements necessary for human health. 

Widespread malnutrition is largely a result of dietary inadequacy and unhealthy lifestyles. 

(Dietary Guidelines for Indians, 2011) Symptoms of malnutrition are a failure to grow at the 

expected rate, both in terms of weight and height, changes in behavior such as appearing 

unusually irritable, sluggish or anxious, and changes in hair and skin color. (Khan A. et al 

2017) Malnutrition is basically two types, the first and most important is protein-energy 

malnutrition (PEM). It is basically a lack of calories and protein. The second type of 

malnutrition, also very important, is micronutrient (Vitamin and mineral) deficiency. 
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PEM is probably the most important health problem in 

developing countries, both due to the long-term effects it can 

have on intellectual and physical development, and because it 

is the underlying factor on a great deal of morbidity and 

mortality. (Olaf Müller and Michael Krawinkel) IDA is 

defined as having hemoglobin below a specific level that is 

<12 gm/dl.  

According to the World Health Organization (WHO), if the 

hemoglobin level is 10 gm/dl to <12 gm/dl then it is 

considered as mild IDA, if the hemoglobin is between 7 gm/dl 

to 10 gm/dl then it is considered as  moderate IDA and if the 

hemoglobin is <7 gm/dl then it is considered as severe IDA. 

(WHO/NMH/NHD/MNM/11.1). The causative factors of

  IDA are low intake of meat, fish, iron-fortified food, 

frequent dieting, vegetarian eating habit, meal skipping, heavy 

menstrual flow, intensive physical activities, and hookworm 

infestation, etc. Symptoms of anemia are fatigue (tiredness), 

lethargy – sluggishness, apathy, a feeling of laziness, malaise 

– a vague feeling that one is not well, dyspnea – shortness of 

breath; difficult or labored breathing, poor concentration, 

palpitations- unpleasant irregular and/or forceful beating of 

the heart, and sensitivity to cold temperatures. 

The World Bank estimates that India is one of the highest-

ranking countries in the world for the number of children 

suffering from malnutrition. The prevalence of underweight 

children in India is among the highest in the world and is 

nearly double that of Sub-Saharan Africa with dire 

consequences for mobility, mortality, productivity, and 

economic growth. According to the UNICEF-WHO, in 2011 

over 101 million children under the age of 5 were 

underweight (low weight for age), 165 million were stunted 

(low height for age), and approximately 52 million were 

wasted (low weight for height). 

When the country is facing these nutritional problems there is 

need of nutritional interventions so The purpose of the 

experiment was to study the impact of supplementation on 

anthropometric measurement and the hemoglobin level of 

school children. 

 

Materials and Methods 

Sample Selection 

The study was conducted in Bhubaneswar city of Odisha 

state. The sample was selected in two phases, in the first 

phase selected according to the inclusion criteria and using 

simple random technique and in the second phase consisted of 

observation schedule in which anthropometric measurement, 

biochemical testing and clinical and nutritional assessment 

were used to select 60 number of 7-9 year’s school going 

children suffering from malnutrition and anemia. 30 children 

were taken as experimental group and 30 children were taken 

as a control group.  

 

Supplement Formulation 

First of all locally available nutrient rich food  such as 

Bengal gram flour-11.26 gm roasted with  2.25 ml of 

cooking oil, rice flakes – 6.75 gm, ground nuts 3.37 gm, and 

gingelly seeds – 2.25 gm was roasted separately. Then, the 

roasted rice flakes and ground nuts were ground. After that, 

9.11 gm sugar was boiled  with water. Supplement laddu was 

prepared by mixing all the roasted items and adding sugar 

syrup. 

 

Supplementation  

Energy, protein, and iron rich food supplementation of 35 gm 

was given for 6 months to the experimental group i.e., per day 

one laddu. Approximate nutrient content of this multinutrient 

rich supplement is protein – 4.02 gm, energy – 151.73 kcal, 

fat – 5.2 gm, calcium – 43.4 mg, iron – 2.23 mg, and carotene 

– 15.68 mcg. 

 

Result and Discussion 

From the study, it was found that the overall prevalence of 

underweight was 35.0% out of which 30.0% were in Grade-I 

and 5.0% were in Grade-II. 26.67% were stunted. 58.33% 

were wasted out of which 46.67% were mild and 11.67% 

were moderate. 60.0% were suffering from anemia out of 

which mild and moderate anemic were found to be 50.0% and 

10.0%, respectively. The supplementation resulted in a 

significant improvement in height, weight, and hemoglobin 

level. (Table 1 and Table 2) 

 
Table 1: Mean height and weight of respondent under an 

experimental group, before and after supplementation 
 

Particular Initial 2nd month 4th month 6th month 

Height (cm) 123.52±9.19 123.96±9.16 124.41±9.13 124.8±9.02 

Weight (kg) 22.39±3.17 22.8±3.11 23.22±3.09 23.63±3.25 

****indicate significance at p<0.001 

 
Table 2: Mean hemoglobin level of study respondents under the experimental group 

 

Initial Hb level (g/dl) 2nd month (g/dl) 4th month (g/dl) 6th month (g/dl) 

11.38±0.74 11.79±0.74 12.17±0.73 12.57±0.71 

 
Table 3: Prevalence of anemia in the control group before and after study 

 

Category 

(WHO, 1989) 

Control group Experimental group 

Before study After study Before food supplementation After food supplementation 

No. of respondents No. of respondents No. of respondents No. of respondents 

Normal 13 (43.33) 16 (53.33) 11 (36.67) 27 (90.00) 

Mild anemic 14 (46.67) 14 (46.67) 16 (53.33) 3 (10.00) 

Moderate anemic 3 (10.00) - 3 (10.00) - 

Total 30 (100.0) 30 (100.0) 30 (100.0) 30 (100.0) 

 

Control group: p>0.25, Experimental group: <0.001 

significant Impact of multinutrient supplementation on 

anthropometric parameters of school-age children (7-9 years) 

for a period of 6 months: Mean height of the experimental 

group was 123.52±9.19 cm and weight was 22.39±3.17 kg 

respectively, at the initial stage and after the study, the mean 

height and weight were found as 124.8±9.02 cm and 

23.63±3.25 kg, respectively. 

At the initial stage, the mean hemoglobin level of the 

experimental group was 11.38 g/dl. There was significant 

improvement observed by food supplementation in a 2nd 

month (11.79 g/dl), in 4th month (12.17 g/dl), and in 6th 
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Month (12.57 g/dl) at p<0.001. 

After food supplementation, it was found that maximum 

children were shifted to normal and only 10% were mild 

anemic. There was no one in moderate anemic group. The 

result was significant at p < 0.001 in case of the experimental 

group. (Table 3) 

 

Conclusion 

The food supplementation was done by dividing the 60 school 

children under study into control and experimental group each 

consisting of 30 children. Multinutrient rich supplements 

formulated from the ground, Bengal gram, rice flakes, 

groundnuts, gingelly seeds, sugar, and oil and were 

supplemented to the experimental group for a period of 6 

months. The impact of the supplementation was assessed by 

the improvement in their anthropometric profile and 

hemoglobin status. The results were statistically significant. 

 

Recommendations 

Since children are the future human resource of a country, 

conservation and improvement of their health status during 

school age are more crucial. More studies are needed on a 

larger sample to understand the problems of malnutrition. 

Duration of intervention may be extended to know the result 

in a more extensive manner. 
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