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INTRODUCTION

Globally, including in India, health complications associ-
ated with undernutrition and deficiency of vitamins is sig-
nificant public health problem.1 Nutritional status during 
school age is a major predictor of nutritional and health 
status in adult life.  The quality of life of the children resid-
ing in rural settings is inferior compared to the urban set-
tings of India.2

School-age is the dynamic period for the physical growth 
and mental development of the child. Evidence shows that 
poor nutritional status is the primary cause of low school en-
rolment, absenteeism, early dropouts, and low performance.3 
In the current scenario, the nutritional status of children was 
very unsatisfactory in India. According to the National Fam-
ily Health Survey (NFHS) report, about 45.5% of children 
are suffering from disorders associated with malnutrition 
in India.4 Even though India has a higher Gross National 
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ABSTRACT
Introduction: There was a scarcity of evidence on malnutrition-related factors among school-going children ≥ 5 years in rural 
India.
Objective: To assess the prevalence of stunting, underweight, wasting, and associated factors in school children of Anantapur 
district.
Methods: This was a cross-sectional study conducted in a primary and secondary school located in rural settings of Anantapur 
district, Andhra Pradesh, India. A multi-stage random sampling technique was used to select the children for our study. The study 
was approved by the institutional review board and registered in the clinical trial registry of India. A suitable data collection form 
was used to collect information about socio-demographics, utilization of government nutritional programs, physical activity, and 
WHO anthropometric parameters. Chi-square Fisher exact test was used to associate predictors with malnutrition measures. 
The height-for-age z-score for stunting, weight-for-age z-score for undernutrition, and weight-for-height z-score for wasting were 
computed in WHO anthroplus software.
Results: A total of 390 children have participated in the study with a mean age of 11.8±2.4. The prevalence of stunting, under-
weight, and wasting among school children was 25.4%, 11.5%, and 17.7%, respectively. There was no significant difference in 
the nutritional measures among male and female children. Predictors like illiteracy of parents, joint family, and non-healthcare 
occupations were significantly associated with malnutrition characteristics among school-going children.
Conclusion: The study concludes that the prevalence of stunting, underweight, wasting was existing among rural school-going 
children. Even government provides nutritional schemes to overcome malnutrition disorders in school children, there was still a 
gap to prevent nutritional disorders. Targeted educational programs on the importance of child nutrition and malnutrition compli-
cations towards mothers are required to improve nutritional status among school-going children.
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per capita income (US$1070) than other Asian countries 
(Bangladesh=US$570; Nepal=US$400), yet undernutrition 
is high in India compared to these countries.5 Therefore, pov-
erty alone does not entirely explain the burden of undernutri-
tion, but it also relates to parental education, awareness, lack 
of sanitation, low food intake, family size, suffering from 
infectious diseases, social, cultural, and political aspects re-
garding nutrition recommendations.6

There was less attention among health providers/policymak-
ers towards evaluating the nutritional needs of school-age 
children than under-five age groups.7 Most of the time, ma-
ternal and child health programs/schemes cover nutritional 
requirements of children under five years of age only.8 
School age is also very crucial to identify health problems 
associated with undernutrition and treat them early. So, 
our study aims to assess the prevalence of stunting, under-
weight and wasting, and associated factors among school-
going children in rural school settings of Anantapur District, 
Andhra Pradesh, India. 

MATERIALS AND METHODS 

A cross-sectional, descriptive-analytical study was conduct-
ed in primary and secondary schools located in rural settings 
of Anantapur District, Andhra Pradesh, India. The study was 
conducted for a period of six months, from April 2019 to 
September 2019. 

Study criteria 
Children aged more than or equal to five years and less than 
are equal 15 years, irrespective of gender, and who attended 
school at the survey time were included in the study. The 
physically challenged children and having spinal deformities 
were excluded from our study due to difficulty in measuring 
the anthropometric parameters. Also, children suffering from 
any chronic disorders are not considered for inclusion in our 
study. 

Registration and Ethical considerations 
The trial was registered in the Clinical Trial Registry of 
India (CTRI/2019/11/022144) before enrolment of the par-
ticipants. The study was conducted after getting ethical 
clearance from Institutional Review Board (RIPER/IRB/
PP/2019/009). Verbal and written consent was taken from 
the parents or guardians to enrol their children in our study. 
Confidentiality of the data and anonymity of the participants 
was maintained during and after completion of the study.

Sample size and sampling technique 
The sample size was calculated using Epi-Info 7 statistical 
software given by the Centre for Disease Control, USA. The 
sample size was determined by considering the proportions 

of underweight, stunting, and wasting reported by Srivastava 
et al. study in Uttar Pradesh, India. (1) The parameters used 
in sample size determination, calculated sample size, and the 
final sample size was represented in Table 1. 

Table 1: Calculated sample size for expected propor-
tion in under-weight, stunted, and wasting 
Parameters Underweight Stunted Wasting

Expected Proportion 38.4 33.3 19.9

Precision (%) 5 5 5

Desired confidence 
level (1-alpha) %

95 95 95

Calculated sample size 363 341 245

Required sample size 
with additional 10% 
non-response rate 

400 375 269

By considering the expected proportion of 38.4%, precision 
5%, confidence level 95%, and non-response rate of 10%, 
the final sample size was determined as 400. 

A simple random sampling technique was used to select the 
required number of children from the selected two primary 
and two secondary schools present in rural settings of Anan-
tapur District. From each school, 100 children were selected 
randomly from the total school strength using a table of ran-
dom numbers. Children who satisfy the study criteria were 
subjected to collect data about demographics and anthropo-
metric parameters. 

Data collection
A total of 390 children and their parents or caregiver were 
enrolled in our study after getting oral and written informed 
consent. All parents or caregivers were explained about study 
objectives and protocol in the local language before getting 
informed consent. A suitable data collection form was used 
to collect the socio-demographic and anthropometric param-
eters of the study participants. 

Socio-demographic details like children’s age, gender, par-
ents’ education, religion, type of family, socio-economic 
status, physical activity, utilization of government nutrition 
programs, and parents belonging to healthcare jobs were col-
lected from the parents by face-to-face interviews and medi-
cal records. The socio-economic status of the family was as-
sessed by using modified Kuppuswamy classification. 

Anthropometric measurements (weight and height) for all 
children aged between five and 15 years were assessed us-
ing standard equipment for height and weight. Nutritional 
assessment was carried out by using World Health Organi-
zation (WHO) 2006 child growth standards. height-for-age 
z-score for stunting, weight-for-age z-score for underweight, 
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and weight-for-height z-score for wasting were computed in 
WHO anthroplus software. The threshold points for determi-
nation of undernutrition measures were given below; 

Underweight: weight-for-age z-score ≤ 2 standard deviations 
(SD) of the WHO child growth standards median. 

Stunting: height-for-age z-score ≤ 2 standard deviations 
(SD) of the WHO child growth standards median. 

Wasting: weight-for-height z-score ≤ 2 standard deviations 
(SD) of the WHO child growth standards median. 

Statistical Analysis 
Data analysis was performed by using Epi-Info 7 statisti-
cal software given by the Centre for Disease Control, USA. 
Descriptive statistics like proportion, frequency, mean, and 
standard deviation were used to represent the socio-demo-
graphic and anthropometric parameters of the study partici-
pants. Inferential statistics like the Chi-square test was used 
to associate the socio-demographics with stunting, under-
weight, and wasting. P< 0.05 was considered as a statisti-
cally significant value. 

Ethical clearance: The study was conducted after getting 
ethical clearance from Institutional Review Board (RIPER/
IRB/PP/2019/009).  

RESULTS 

A total of 390 children (male=59; female=231) have partici-
pated in the study with a mean age of 11.8±2.4 years. The 
majority of the children were physically active (357; 91.5%), 
Hindus (354; 90.7%), lower socio-economic family group 
(213; 54.6%), and utilizing government nutritional scheme 
(390; 100%). The majority of the parents were non-health-
care jobs (345; 88.5%), and illiterates (77.2% of Mothers and 
50.3% of Fathers) as represented in Table 2. 

Table 2: Socio-demographics profile of the study par-
ticipants (n=390)

Variable Frequency (%)

Gender 
Male 
Female

159 (40.8)
231 (59.2)

Age in years (Mean ± SD)
5-9
10-12
13-14

11.8±2.4
142 (36.4)
147 (37.7)
109 (27.9)

Literacy of mother 
Literate 
Illiterate 

89 (22.8)
301 (77.2)

Variable Frequency (%)

Literacy of father 
Literate 
Illiterate 

194 (49.7)
196 (50.3)

Religion
Hindu
Muslim
Christian 

354 (90.7)
30 (7.7)
6 (1.5)

Type of family
Joint
Nuclear 

198 (50.8)
192 (49.2)

Socio-economic status (Modi-
fied kuppuswamy scale)
Upper
Middle
Lower middle
Upper lower
Lower

8 (2.0)
14 (3.6)
95 (24.3)
60 (15.4)
213 (54.6)

Physical activity
Yes
No

357 (91.5)
33 (8.5)

Utilization of nutritional 
program
Yes
No

390 (100.0)
0 (0.0)

Are parents being in the 
healthcare job
Yes
No

45 (11.5)
345 (88.5)

The study findings revealed that the prevalence of stunting, 
underweight, and wasting were found to be 25.4%, 11.5%, 
and 17.7%, respectively. There was no significant difference 
among male and female children concerning undernutrition 
measures. Undernutrition measures associated with age and 
gender were represented in Table 3. 

Above 10 years of age, many children experience the puber-
tal growth spurt and appear to have more weight concern-
ing the weight-for-age score. They have not achieved weight 
requirements as per age. The weight-for-age indicator does 
not differentiate height and body mass in children above 10 
years. 

Weight-for-age reference data are not available beyond age 
10 because this indicator does not distinguish between height 
and body mass in an ageing period where many children are 
experiencing the pubertal growth spurt and may appear as 
having excess weight (by weight-for-age) when in fact they 
are just tall.

Table 2: (Continued)
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Table 3: Prevalence of stunting, underweight, and wasting among school children according to age and sex 
(n=390)
Age & Gender Total

390
HAZ (≤2 SD) WAZ (≤2 SD) WHZ (≤2 SD)

Stunting
N (%)

OR p 
value

Under-
weight N 

(%)

OR p 
value

Wasting
N (%)

OR

5-9 Y
Male 
Female 

62 (15.9)
80 (20.5)

11 (17.7)
21 (26.2)

0.61 (0.24-
1.47)

0.158 17 (27.4)
28 (35.0)

0.70 (0.31-
1.53)

0.217 9 (14.5)
9 (11.2)

1.34 (0.44-
4.09)

0.369

10-12 Y
Male
Female

55 (14.1)
92 (23.6)

10 (18.2)
27 (29.3)

0.53 (0.21-
1.28)

0.093 NA - - 12 (21.8)
23 (25.0)

0.84 (0.34-
1.97)

0.409

13-14 Y
Male 
Female

42 (10.7)
59 (15.1)

12 (28.6)
18 (30.5)

0.91 (0.24-
2.36)

0.506 NA - - 5 (11.9)
11 (18.6)

0.59 (0.15-
2.05)

0.264

Total 390 Prevalence of stunting=25.4% Prevalence of underweight=11.5% Prevalence of wasting=17.7%

HAZ=Height-for-age z score; WAZ=Weight-for-age z score; Weight-for-height z score; SD=Standard deviation

Predictors like illiteracy of parents, the joint family were sig-
nificantly associated with undernutrition characteristics like 
stunting, underweight, and wasting. Parents’ non-healthcare 

occupation was significantly associated with stunting. All 
predictors associated with undernutrition measures were rep-
resented in Table 4. 

Table 4: Association of participants sociodemographic characteristics with stunting, undernutrition, and 
wasting 
Variable Total Stunting

N (%) 99
p-value Underweight

N (%) 45
p-value Wasting N 

(%) 69
p-value

Gender 
Male 
Female

159
231

33 (20.7)
66 (28.5)

Ref
0.097

17 (10.7)
28 (12.1)

Ref
0.748

26 (16.3)
43 (18.6)

Ref
0.591

Literacy of mother 
Literate 
Illiterate 

89
301

12 (13.5)
87 (28.9)

Ref
0.003

4 (4.5)
41 (13.6)

Ref
0.021

10 (11.2)
59 (19.6)

Ref
0.097

Literacy of father 
Literate 
Illiterate 

194
196

24 (12.4)
75 (38.3)

Ref
<0.001

12 (6.2)
33 (16.8)

Ref
0.001

18 (9.3)
51 (26.0)

Ref
<0.001

Religion
Hindu
Muslim
Christian 

354
30
6

93 (26.2)
5 (16.6)
1 (16.7)

Ref
0.284
1.000

43 (12.1)
1 (3.3)
1 (16.7)

Ref
0.229
0.545

66 (18.6)
2 (6.6)
1 (16.7)

Ref
0.133
1.000

Type of family
Joint
Nuclear 

198
192

83 (41.9)
16 (8.3)

<0.001
Ref

38 (19.2)
7 (3.6)

<0.001
Ref

54 (27.3)
15 (7.8)

<0.001
Ref

SES
Upper
Middle
Lower middle
Upper lower
Lower

8
14
95
60
213

1 (12.5)
3 (21.4)
6 (6.3)

12 (20.0)
77 (36.1)

Ref
1.000
0.442
1.000
0.265

1 (12.5)
2 (14.3)
7 (7.3)
5 (8.3)

30 (14.1)

Ref
1.000
0.489
0.543
1.000

1 (12.5)
2 (14.3)
7 (7.3)

10 (16.6)
49 (23.0)

Ref
1.000
0.489
1.000
0.686

Physical activity
Yes
No

357
33

90 (25.2)
9 (27.3)

Ref
0.835

41 (11.4)
4 (12.1)

Ref
0.782

62 (17.4)
7 (21.2)

Ref
0.633

Parents in the healthcare 
job
Yes
No

45
345

5 (11.1)
94 (27.2)

Ref
0.018

3 (6.7)
42 (12.2)

Ref
0.454

4 (8.9)
65 (18.8)

Ref
0.143
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DISCUSSION 

Children in the age group between 5 and 15 years were con-
sidered as school age. This age is the very crucial period for 
physical growth, mental development, and social changes. 
The present study provides insights for the planning and de-
velopment of educational programs based on socio-demo-
graphic correlates of undernutrition in rural school children. 

The current study revealed a nutrition lag in terms of height 
and weight compared to the reference standards laid down 
by the WHO. In developing countries, including India, most 
children fail to grow in length and weight as per the age-
specific pattern; there was a vast difference in the prevalence 
of low weight for age and height for age between the regions. 
Our study findings show that the prevalence of stunting, un-
derweight, and wasting among rural school children was 
25.4%, 11.5%, and 17.7%, respectively. Our study showed a 
low prevalence of underweight and wasting compared to the 
studies conducted in the Uttar Pradesh (2010) and Telangana 
(2016) states of India. It might be due to; improvements in 
the government nutritional schemes for school children in 
recent years. Even though there was a reduction in under-
nutrition status in our study compared to the previous studies 
in India, there was still a need to address and educate the 
importance of nutrition and health among parents and chil-
dren. The prevalence of the under-nutrition status was low in 
India compared to other developing countries like Ethiopia, 
and Egypt.2,3,8,9

The study results show that there was no statistically signifi-
cant difference in stunting, underweight, and wasting among 
male and female rural children. However, the proportion of 
under-nutrition status was high among female children.  Our 
findings are contrary to the findings of other studies con-
ducted in India, where the prevalence of under-nutrition was 
significantly high among girl children.10–12 Our study also 
supports these findings because the sample size is less com-
pared to other studies in our study.

Predictors like illiteracy of parents, joint family, and non-
healthcare occupation of the parents were significantly as-
sociated with malnutrition characteristics among school-
going children in our study. These predictors are reported 
in various studies conducted in school-going children of In-
dia and other countries.3,9–11 Nutrition educational programs 
targeting children and parents will bring down the burden 
of under-nutrition in specific to rural school-going chil-
dren.13,14 Finally, the study shows that maternal education, 
maternal working status, and family type are core deter-
minants of child nutrition and health.15  Strategies focused 
on improving female literacy, women empowerment, and 
restricted family size will positively affect child nutrition 
and health. 

Strengths and limitations 
The study provides insights into the development of nutri-
tional schemes or programs for school-going children in rural 
settings of the Anantapur district. The study was conducted 
in government schools located in rural areas of the Anan-
tapur district. So, these findings may not apply to private 
schools and schools located in urban settings of the district. 

CONCLUSION 

The study concludes that the prevalence of stunting, un-
derweight, wasting was existing among rural school-going 
children. Even government provides nutritional schemes to 
overcome malnutrition disorders in school children, there 
was still a gap to prevent nutritional disorders. Targeted edu-
cational programs on the importance of child nutrition and 
malnutrition complications towards mothers are required to 
improve nutritional status among school-going children. 
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