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Abstract 
Introduction: Malnutrition is one of the leading health problems in India and to combat this, the mid-day meal scheme was 
introduced to provide wholesome nutritious meals to school going children and adolescents.  
Objective: To assess the impact of mid-day meal on the nutritional and health status of early adolescents in the age group of 10-14 
years. 
Method: A total of 100 early adolescent boys and girls in the age group of 10-14 years were selected randomly from schools located 
in the suburban areas of Mumbai city. The participants filled a questionnaire and anthropometric measurements such as height, 
weight, and Body Mass Index were recorded. Nutritional assessment was done using 24-hour dietary recall. 
Result: Among boys, 41% had normal height-for-age and 5 %were stunted and among girls, 45 % had normal height, 6 % were 
stunted and 3 % were severely stunted. 36 % boys and 40 % girls had normalBMI-for-age, 5 % boys and 8 % girls were thin, 4 % boys 
and 1% girls were severely thin, 1% boys and 2 % girls were overweight and 3 % girls were obese. Mid-day meal provided only one-
eighth to one-sixth of energy, one-fifth to one-fourth of protein and fat of the RDA and little to negligible amount of micronutrients. 
Conclusion: The diet of the early adolescents was deficient in all food groups. The contribution of mid-day meal was inadequate 
when compared to the RDA of the adolescents.  
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Introduction 

The Mid-Day Meal Scheme (MDMS) is a national school lunch program that was launched to fulfill the nutritional needs of 
school-going children as well as increase enrollment and improve class attendance. The program provides free of cost lunch to 
children studying in the lower primary and upper primary sections of Government, Government aided, local body schools and also in 
AIE (Alternative and Innovative Education) and EGS (Education Guarantee Scheme) centers including Madarsa and Maqtabs 
supported under SSA (SarvaShikshaAbhiyan) in all areas of the country (MDMS). 

 
Nutrition is the most important basic need, being a major determinant of health, labor productivity, and mental development. 

Better the nutritional status of the children, the higher will be the nation’s growth (Yadav and Kumar 2014).India has the highest 
number (one quarter) of undernourished (hungry) people in the world (194.6 million or 15 percent of India's total population during 
2014-16) (Aijaz 2017). India is a home to 23 million adolescents. The World Health Organization defines adolescents as individuals in 
the age group of 10-19 years. Adolescents experience intense physical, psychological, emotional and economic changes as they make 
the transition from childhood to adulthood (Lloyd et al 2005). The nutritional requirements of macronutrients like proteins and 
micronutrients including vitamins and minerals are high during the puberty of adolescents to meet the demand of increased nutritional 
needs as the adolescents gain up to 50% of their adult weight and skeletal mass, more than 20% of their adult height during this period 
(Spear 2002).Inappropriate dietary intakes during adolescence can have several consequences such as potentially retarded physical 
growth, reduced intellectual capacity and delayed sexual maturation, it also affects young people’s risk for a number of immediate 
health problems such as iron deficiency, under-nutrition, and stunting (Shafiee et al 2015). MDM receiving adolescents are vulnerable 
to energy, protein, and micronutrient deficiencies. There is a high prevalence of under nutrition and hunger among adolescents which 
in turn affects their health and school performance (Banerjee et al 2011). Higher socio-economic status, better education of the parents 
has a highly significant correlation with normal body weight status of adolescents (Deka et al 2015). High prevalence of malnutrition 
was observed in Government school children of Azad nagar district in Uttar Pradesh which may be due to inadequate dietary intake 
and who belonged to low socio-economic class (Hasan 2010). Low level of literacy and higher family size has been major factors 
contributing to the poor health status of adolescent girls (Bhattacharyya &Barua 2013). The significant correlates of thinness were 
rural area and urban area with low socio-economic status, low-income neighborhoods and lower parental education, and age more than 
10 years, more siblings and crowded housing (Mushtaq et al 2011). 

 
There are studies which have showed that MDM scheme has been successful in ending classroom hunger and increase 

attendance. In this study, we assessed the nutritional and health status of early adolescents in the age group pf 10-14 years who were 
the beneficiaries of the MDMS. 
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Methods and Materials 
A cross sectional study was conducted among 100 early adolescent school going girls and boys in the age group of 10-14 

years from the sub-urban areas of Mumbai city district to assess the impact of mid-day meal on their health and nutritional status. 
Ethical permission was obtained from the Inter System Biomedica Ethics Committee - Mumbai, Maharashtra. Selection of participants 
was carried out using simple random sampling method. Data was collected with consent of the parents and assent of the children. 
Children who were 10-14 years old, receiving mid-day meal from at least one year, who were free from any chronic health conditions 
and who were willing to participate in the study were included and children who were below 10 years or above 14 years, not receiving 
mid-day meals from at least one year and who were suffering from any chronic health conditions were excluded from the study. 

 
The data was collected using a structured questionnaire that comprised of general and socio-economic information, 24-hour 

dietary recall and anthropometric data such as height, weight and BMI were recorded using standardized techniques. Height was 
measured using a calibrated stadiometer (measurement precision 0.1 cm). All the subjects stood straight against the stadiometer after 
removing their shoes. The heels were put together and their heads straight and perpendicular to the line to vision. The arms rested 
naturally on the sides. Weight was measured using a calibrated digital weighing scale. The scale was placed on a flat and firm ground. 
All the subjects were made to stand on the weighing scale barefoot and with minimal clothing (only school uniform). The weight was 
calculated in kilograms to the nearest 100 g. Body Mass Index (BMI) was calculated as weight/height squared (kg/m2).  

 
Data was analyzed using the SPSS software (20). P value of < 0.05 was considered to be statistically significant. 

 
Results and Discussion 

A total of 100 participants were selected, out of which 46 % were boys and 54 % girls. Mean ± SD age of the study 
population was 12.34 ± 1.191. 

 
Table 1: General and Socio-demographic characteristics of participants (n=100) 

Variable % of participants 
Gender 

Boys 46 
Girls 54 

Religion 
Hindu 63 
Muslim 35 
Christian 1 
Other 1 

Type of Family 
Joint 68 
Nuclear 32 

Occupation of mother 
Business 6 
Service 21 
Housewife 73 

Occupation of father 
Business 40 
Service 54 

Food habits 
Vegetarian 15 
Non-vegetarian 76 
Ova-vegetarian 9 

 
Table 1 shows that majority (63%) of the participants were Hindu, 68 % lived in nuclear families, more than half (73 %) of 

the participants mothers were housewives and 58.1 % had fathers who worked as service men. Majority of the children were Non-
vegetarian. Kumar et al (2006) reported about half (48 %) of the children non-vegetarians in the study. 
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Based on the anthropometric measurements, height-for-age and BMI-for-age were calculated to determine their nutritional 
status using Anthroplus Software, 2006 (Table 1 and Table 2). 

 
Table 2: Nutritional status of boys and girls according to height- for-age Z-score criteria 

Height for age (n=100) Boys Girls Total (%) Mean ± SD 
Normal 41 45 86.0  146.91 ± 8.568 
Stunted 5 6 11.0  133.66 ± 5.158 
Severely Stunted 0 3 3.0  124.16 ± 7.251 

≥-2 Z score = normal, -2 to -3 Z score = stunted, ≤-3 = severely stunted 
 

Table 2 shows that based on height-for-age, 41 boys were normal and 5 were stunted. In case of girls, 45 had normal height, 
6 were stunted and 3 were severely stunted when compared to the WHO growth standards (2005). The data showed that girls were 
found to be shorter than boys. Anand et al (1999) reported a 25% stunting among boys and 27.3% among girls. 

 
Table 3: Nutritional status of boys and girls according to BMI-of-age Z-score criteria 

BMI for age (n=100) Boys Girls Total (%) Mean ± SD 
Normal  36 40 76.0  17.04 ±1.669 
Thin 5 8 13.0 14.19 ± 0.600 
Severely thin 4 1 5.0 12.94 ± 0.798 
Overweight 1 2 3.0 20.56 ± 0.585 
Obese 0 3 3.0 28.16 ± 1.270 

≥-2 Z score = normal, 2 to -3 Z score = thin, ≤-3= severely thin, >1= overweight, >2= obese 
 

Table 3 shows that 36 boys and 40 girls were categorized as normal with a mean BMI of 17.04 ±1.669, 5 boys and 8 girls 
were thin with a mean BMI of 14.19 ± 0.600, 4 boys and 1 girl were severely thin, 1 boy and 2 girls were overweight and 3 girls were 
obese with a mean BMI of 12.94 ± 0.798, 20.56 ± 0.585 and 28.16 ± 1.270, respectively. A total of 24 % of the adolescents were 
malnourished.Alim et al (2012) reported that the mean height and weight of MDM school children was lower than that of ICMR 
(1990) standards. Uddin et al (2015) reported that girls (57-64 %) were more vulnerable to under-nutrition when compared with boys 
(50-56 %).  Jayalaskhsmi and Jissa (2017) reported that the prevalence of wasting and severe underweight was statistically 
significantly high among occasional/never users compared to regular users of MDM programme.  

 
Table 4: Nutrient value of the weekly mid-day meal menu 

 Soya 
khichdi 

Masoorkhichdi Dal rice Chana dal 
khichdi 

Vegetable 
pulao 

Energy (kcal) 305 345 415 347 260 
Protein (g) 9.57 11.53 13.59 10.69 5.05 
Fat (g) 10.27 7.34 8.75 8.89 7.36 
Iron (mg) 1.64 2.52 2.62 2.22 0.62 
Calcium (mg) 42.48 19.92 27.77 20.52 12.96 
Vitamin A (mcg) 25.32 25.55 31.07 33.49 117.64 
Beta-carotene (mcg) 151.94 153.31 186.43 200.91 705.81 
Vitamin C (mg) 3.62 3.62 3.62 3.62 8.09 
Folic Acid (mcg) 53.72 24.17 64.25 63.77 17.05 

 
Table 5: Per cent contribution of MDM to daily nutrient intake of participants 

Nutrients Daily Nutrient Intake (Mean ± SD) % contribution of MDM 
Energy (kcal) 935.16 ± 409.4 35.7 
Protein (g) 25.241± 10.0 39.6  
Fat (g) 30.73 ± 16.3 27.1 
Iron (mg) 3.54 ± 2.26 54.2 
Calcium (mg) 286 ± 170.7 8.6 
Vitamin A (mcg) 83.409 ± 71.2 55.8 
Beta carotene (mcg) 431 ± 411 64.7  
Vitamin C (mg) 11.3 ± 11.2 39.8  
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Folic Acid (mcg) 53.077 ± 30.3 84.0  
Cobalamin (mcg) 0.392 ± 0.41 0.0  

 
Mean nutrient intake of the participants and the contribution of MDM are given in table 5. The data on daily nutrient intake 

was collected by 24-hour dietary recall method. It shows that the % contribution of energy, protein and fat of MDM to the actual daily 
nutrient intake was 35.7 %, 39.6 % and 27.1 %, respectively. The percent contribution of other nutrients was, Iron (54.2), calcium 
(8.6), vitamin A (55.8), β-carotene (64.7), vitamin C (39.8), folic acid (84). Among all the nutrients the contribution of β-carotene 
from the MDM was the highest to the actual daily nutrient intake. However, the daily mean nutrient intake of the participants was 
extremely lower than the RDA including macro as well as micronutrients, to which the contribution of MDM was positive. Yadav 
(2015) stated that the mid-day meal scheme was found to exert a positive influence on the nutritional parameters as well as on the 
school attendance. 

 
Table 6: Per cent contribution of MDM to RDA values 

 
Nutrients 

% contribution of MDM 
10-12 years 13-14 years 
Boys Girls Boys Girls 

Energy (kcal) 15.2  16.6  12.1 14.3  
Protein (g) 25.0 24.7  18.4 19.2  
Fat (g) 24.3 24.3  18.9 21.3  
Iron (mg) 9.14  7.1  6.0 7.1  
Calcium (mg) 3.09 3.09 3.09  3.09  
Vitamin A (mcg) 0.8  0.8  0.8  0.8  
Beta carotene (mcg) 5.81 5.81 5.81  5.81  
Vitamin C (mg) 11.25 11.25 11.25  11.25  
Folic Acid (mcg) 31.85 31.85 29.7  29.7  

 
 Table 6 shows the % contribution of MDM to RDA. % contribution of MDM to the RDA of 10–12-year-old boys was 

energy (15.2), protein (25), fat (24.3), iron (9.14) and folic acid (31.85). For girls who were 10-12 years old, energy (16.6), protein 
(16.6), fat (24.3), iron (7.1) and folic acid (31.85). For boys and girls in the age group of 13-14 years, energy was (12.2 and 14.3), 
protein (18.4 and 19.2), fat (18.9 and 21.3) and iron (6 and 7.1), respectively. Contribution of folic acid was same for both boys and 
girls (29.7). % contribution of calcium (3.09), vitamin A (0.8), β-carotene (5.81) and vitamin C (11.25) for all categories were same.  

 
As per the norms, the MDM is said to provide one-third of energy and one-half of protein of the RDA but based on the 

findings it provides one-eighth to one-sixth of energy, one-fifth to one-fourth of protein and fat of the RDA. With an exception of folic 
acid which was almost one-third of the RDA, the % contribution of other micronutrients was very little to negligible. The schools 
provide weekly Iron and folic acid supplementation, hence that must help with the lack of these specific nutrients in the mid-day meal. 
MDM receiving children were vulnerable to energy, protein and micronutrient deficiencies (Patel et al 2016).  
 
Conclusion 

The diet of the early adolescents was deficient in all food groups. The contribution of mid-day meal was inadequate when 
compared to the RDA of the adolescents. It provided only one-eighth to one-sixth of energy, one-fifth to one-fourth of protein and fat 
and very little to negligible amounts of micronutrients. 
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