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Introduction

UNICEF has estimated about 93–150 million children live with 
disabilities. Of  every four children with disabilities, three children 
reside in low‑and middle‑income countries (LMICs).[1] 38% 
stunting, 21% wasting, and about 36% underweight rates were 
estimated in Indian children as per the latest survey conducted 
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AbstrAct

Background: Children with disabilities are expected to have poor nutritional status in comparison to children without disabilities. 
However, limited data on nutritional status of children with and without disabilities in rural settings in India. Objective: To assess 
and compare the nutritional status of children with and without disability. Methods: A cross‑sectional study among children aged 
5–15 years was conducted in the rural practise area of a medical college in Karnataka. 290 children (145 with and 145 children 
without disability) of similar age and sex were studied. Age and sex‑specific World Health Organization (WHO) BMI centiles, 24 h 
dietary calorie and protein intakes were assessed and compared. Median and interquartile ranges were calculated for quantitative 
variables. Mann–Whitney U test was used to assess the differences in quantitative variables among the two groups. Results: As 
per WHO BMI centiles, 33.1% with and 37.20% without disabilities were undernourished. The median calorie consumed by children 
with disabilities was 1169.0 (946.5–1586.0) significantly lower compared to that of children without disability, that is, 1362.0 
(1167.0–1641.0). The median protein consumed by children with disabilities was 28.0 (22.5–38.0) significantly lower compared to 
that of children without disability, that is, 32.0 (28.0–40.0). Conclusions: Children with disabilities had similar rates of undernutrition 
as that of their non‑disabled peers and their lesser dietary intake in terms of calories and proteins.
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by the National Family Health Survey‑4 (NFHS‑4).[2] The 
percentage of  children in rural areas who were stunted was 41% 
which was much higher compared to urban areas, that is, 34%.[2] 
Disability and malnutrition are international public health issues 
that limit opportunities in life.[3] Malnutrition and disability share 
a unique relationship as each of  these problems could lead to 
or cause one another.[4] The State of  World Children (SOWC) 
Report of  2019 highlighted the triple burden of  malnutrition 
poor nutrition, hidden hunger, and obesity among children. The 
triple burden becomes more relevant especially among children 
with disabilities.[4] Although malnutrition and disabilities rates 
being high, research in rural areas especially in India is extremely 
limited. Children with disabilities are usually assumed to have 
poor nutrition than their able‑bodied peers.[5] However, the 
information regarding the nutritional status especially in rural 
settings among children with disabilities in India is limited.

A study on the association of  childhood disability and 
undernutrition showed a positive association. However, 
varied results on association between childhood disability and 
Overweight and obesity were found.[6] Studies from Kenya,[7] 
Bangladesh[1] highlighted that children with disabilities were likely 
to be underweight and stunted compared to their non‑disabled 
peers. However, in India, published studies have primarily focused 
on urban slum areas[8] and there is limited data on malnutrition 
and childhood disability in rural areas of  India where majority 
of  individuals with disabilities reside. As primary care physicians, 
it is imperative to know whether children with disabilities differ 
nutritionally from individual without disabilities. In this study, 
we aimed at determining the nutritional status of  children with 
and without disabilities.

Methods

The present study was undertaken from February 2014 to 
February 2015 in a rural field practice setting on the outskirts 
of  Bengaluru, Karnataka, India. This rural area is attached to 
the Department of  Community Medicine of  a medical college 
in Bengaluru City and has a resource center for rehabilitation 
of  children with intellectually disabled and visually impaired for 
around neighboring 36 villages. For this study, villages under 
three Primary Health Centers (PHCs) around this rural field 
practice area were included.

Study participants
The field survey was undertaken using the proforma for 
identifying individuals with a possible disability.[9] This proforma 
has been used in studies conducted in rural communities in India 
for the rapid identification of  individuals with disabilities.[10] To 
identify individuals with disability, key informant interviews 
from Anganwadi workers, ASHA workers, Teachers, Community 
workers, Panchayath members, Rehabilitation Workers, Block 
Education Officer of  Chintamani Taluk, and Rehabilitation 
Center for children with disabilities run by the medical college 
in the rural field practise area were also conducted Other sources 
for information of  the children with disabilities were obtained 

by reviewing disability records in village level government run 
schools with appropriate permissions from school authorities. 
Nominal group technique designed specifically for this study, 
identify children with any disability was used in areas where 
data on children with disabilities were not easily available at 
village level. Children aged 5–15 years with various forms 
of  disabilities (e.g., physical disability/mental/visual and 
communication disabilities) based on the “The Persons with 
Disabilities (PWD) (Equal Opportunities, Protection of  Rights 
and Full Participation) Act, 1995[11] were included for the study.

The reasons for selecting children between 5 and 15 years was 
that the children would  still dependent on their families for 
nourishment . However, these children could also exercise some 
degree of  choice with respect to nutrition. Individuals with a 
disability who were not permanent residents, that is, residing 
in the selected areas for less than 6 months were not included. 
Written informed consent from caregivers or guardians of  the 
children recruited for the study was taken prior to collecting 
information from them. The Scientific and Ethical Research 
Committee clearances before the commencement of  study were 
obtained from the medical college.

Selection of non‑disabled peers
Non‑disabled peers selected for the study included the classmates, 
siblings, or neighbors of  the same locality or school. The full 
recruitment of  samples after ethical committee approval is 
described in the article, which has characterized the difficulties 
faced in feeding individuals with disabilities, which was a part 
of  this study.[12] A total of  290 children, 145 with disabilities and 
145 without disabilities were selected based on the prevalence of  
moderate to severe malnutrition using height for age which was 
found to be 69% in children with disabilities and 53% among 
the non‑disabled children by Yousofzai et al.[8]

Study measures
Anthropometric measurements were measured in both the groups 
using WHO standard techniques. The weight of  the child was 
documented using standard weighing scale and rounded off  to 
the nearest kilogram. The measurement of  the bodyweight of  
the children was done with light clothing. A standard stadiometer 
with a demarcation of  5 mm was used to measure the height of  
the children without any footwear on a plane hard surface. In any 
case of  the inability of  a child to stand, a second weighing method 
was employed. The double weighing method was done when the 
child with a disability ,was unable to stand ,and was weighed along 
with a caregiver/teacher. Since some children with disabilities could 
not stand (i.e.., height measurement could not be done), arm span 
measurements of  children were taken as a surrogate to measure. 
WHO Body Mass Index (BMI) centiles were used to compare 
the nutritional status of  children with and without disabilities.[13] 

Definitions
For the calculation of  WHO BMI centiles, raw data of  weight 
and height were included and calculated. The age and sex‑specific 
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WHO BMI centiles were used to classify the children as 
underweight, that is, less than 3rd percentile, normal as 3rd to 85th 
percentile, and 85th to 97th percentile as overweight and more 
than 97th percentile as obese as per the WHO BMI centiles.[14] 

Calorie and protein consumed by the study population was 
determined by 24‑hour recall of  food intake, using a food atlas[15] 
based on the approximate serving size proportions of  meals.  
Based on the calorie and protein intake in the food atlas, an 
approximate caloric and protein intake was calculated. Festivals 
and fasting days were accounted for, when data was collected 
before taking the 24‑hour recall method. Calorie deficit was 
estimated in children in both groups, according to age and sex 
requirement of  calorie and protein as per the nutrient needs 
for Indians as prescribed in the Dietary guidelines for Indian 
population.[16]

Statistical analysis
Data collected were entered into Microsoft Excel and analyzed 
using Statistical Package for Social Sciences version 20.0. 
Quantitative variables such as age, height, weight, calories, and 
proteins consumed among the children with and without a 
disability were expressed as median and interquartile range (IQR). 
Qualitative variables such as sex, grades of  malnutrition as per 
WHO BMI centiles, was expressed in terms of  proportions. 
Mann–Whitney U test assess the differences in variables among 
children of  both the groups.

Results

Among the 290 children studied, of  the 145 children with 
disabilities, 88 (60.7%) were males and 57 (39.3%) were females. The 
145 children without disability consisted of  74 (51.0%) males and 
71 (49.0%) females. Table 1 depicts that the study population were 
of  similar age groups and sex. The most common disability was 
mental retardation (including cerebral palsy and multiple disabilities) 
of  which 29 (33.0%) were males and 27 (47.4%) were females.

The nutritional status of  the study population among the two 
groups were described based on the Anthropometric assessment 
and Dietary Assessment.

Anthropometric assessment
The age‑wise distribution of  weight, height, and WHO BMI 
centiles among male children with and without any disability 

is presented in Table 2. The male children with disability aged 
5–10 years weighed significantly lesser and were significantly 
shorter compared to their able‑bodied peers. However, this 
difference tended to reverse in the age groups of  11–15 years 
as the children with disabilities weighed more and were taller 
compared to their non‑disabled peers. Similar results were also 
seen in female children with and without any disability in both 
age groups, as shown in Table 3. In age group of  5–10 years, 
girls with disabilities were underweight and shorter compared 
to their non‑disabled peers. However, girls with disabilities aged 
11–15 years were taller and weighed more than their able‑bodied 
peers. Table 4 shows the nutritional grades of  the children with 
and without any disability. The degrees of  undernutrition were 
similar in children with and without disabilities and did not differ 
significantly when the weight and height of  males and females 
aged 5–10 years were compared. As seen in Table 4, children 
with disabilities aged 5–10 years had a higher proportion of  
undernutrition when compared to their non‑disabled peers. In the 
age groups of  11–15 years of  age, the proportion of  overweight 
and obese children with disabilities was higher compared to their 
children without disabilities. However, these differences were 
not found to be statistically significant. As per the WHO BMI 
centile classification, as shown in Figure 1, there were similar 
proportions of  undernutrition seen in both children with and 
without disabilities. However, these differences in grades of  
nutrition were not found to differ significantly. The rates of  
undernourishment as per the WHO BMI centiles were higher 
among children without disabilities as compared to children 
with disabilities.

Table 1: Age group and sex wise distribution of the study population
Children with disability 

(n=145) n (%)
Children without 

disability (n=145) n (%)
Total (n=290) 

n (%)
t P

Age groups (years)
5‑10 69 (50.7) 67 (49.3) 136 (100.0) 0.055 0.814
11‑15 76 (49.4) 78 (50.6) 154 (100.0)

Sex wise distribution of  the study population
Males 88 (54.3) 74 (45.7) 162 (100.0) 2.741 0.098
Females 57 (44.5) 71 (55.5) 128 (100.0)

Chi‑ square Test, P<0.05

Figure 1: WHO BMI centiles classification of children with and without 
disability
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Dietary assessment

Table 5 shows the comparison of  calorie and protein intake 
and calorie deficits in children. The overall median calorie 
consumed by children with disabilities was 1169.0 (946.5–1586.0) 
significantly lower compared to that of  children without disability, 
that is, 1362.0 (1167.0–1641.0). The overall median protein 
consumed by children with disabilities was 28.0 (22.5–38.0) 
significantly lower compared to that of  children without disability, 
that is, 32.0 (28.0–40.0). In the children aged 5–10 years, children 
with disabilities consumed lesser calories than their able‑bodied 

counterparts. This observation was found to be statistically 
significant. However, in the 11–15‑year age group, a statistically 
significant difference was found only in calorie deficit between 
the two groups. Statistically significant differences were also 
observed in the overall calorie deficit and the median amount 
of  protein consumed among the two groups.

Discussion

This study adds a new perspective of  age and sex‑related 
differences in nutritional status of  children with disabilities 

Table 3: Age group distribution of weight and heights and BMI centiles among females
Female (age 
in years)

Anthropometric 
measurements

Children with Disability Children without Disability P
Median IQR Median IQR

5‑10 (n=73) Weight (kg) 20.0 15.0‑24.25 26.0 23.0‑30.0 0.002*
Height (cm) 117.5 104.0‑129.5 133.0 124.0‑139.0 0.003*
BMI centile 15.0 13.75‑17.0 15.0 14.0‑16.0 0.630

11‑15 (n=55) Weight (kg) 34.0 27.0‑38.0 26.0 22.3‑29.8 0.002*
Height (cm) 144.0 139.0‑150.0 133.0 127.0‑141.5 0.006*
BMI centile 16.0 15.0‑19.0 15.0 13.3‑16.0 0.01*

Mann Whitney U test. *P<0.01

Table 4: Age group comparison of the distribution of the grades of nutrition
Age groups WHO BMI Centiles Classification Children with Disability n (%) Children without Disability n (%)
5‑10 years Underweight 20 (29.0) 14 (20.9)

Normal 40 (58.0) 44 (65.7)
Overweight & Obese 9 (13.0) 9 (13.5)

11‑15 years Underweight 28 (36.8) 40 (51.3)
Normal 42 (55.3) 37 (47.4)
Overweight & Obese 6 (7.9) 1 (1.3)

Table 5: Calorie and protein intake and deficits among the study population
Age 
Groups

Nutrient intake and deficit  Children with Disability Children without Disability P
Median IQR Median IQR

5‑10 years Calorie consumed (in kcal) 1006.0 793.0‑1254.0 1292.0 (1052.0‑1522.0) <0.001*
Calorie deficit % 43.8 26.4‑54.4 26.8 (12.4‑36.3) 0.002*
Protein consumed (in grams) 25.0 (21.0‑32.0) 32.0 (27.0‑44.0) <0.001*

11‑15 years Calorie consumed (in kcal) 1292.0 (1052.0‑1522.0) 1431.0 (1260.3‑1753.0) 0.106
Calorie deficit % 26.7 (12.4‑36.3) 36.9 (28.6‑36.9) 0.01*
Protein consumed (in grams) 34.0 (25.0‑42.8) 32.0 (28.0‑32.0) 0.964

Total Calorie consumed (in kcal) 1169.0 (946.5‑586.0) 1362.0 (1167‑1641.0) <0.001*
Calorie deficit % 42.7 (26.7‑54.4) 32.6 (20.0‑43.2) <0.001*
Protein consumed (in grams) 28.0 (22.5‑38.0) 32.0 (28.0‑40.0) <0.001*

The number in parenthesis denotes Interquartile range, *Indicate statistically significant results P<0.05 (Mann Whitney U test)

Table 2: Age group distribution of weight and heights and BMI centiles among males
Males (age 
in years)

Anthropometric 
measurements

Children with Disability Children without Disability P
Median IQR Median IQR

5‑10 (n=63) Weight (kg) 18.0 15.0‑23.0 25.0 21.0‑27.0 <0.001†

Height (cm) 114.0 105.0‑120.0 128.5 122.0‑140.3 <0.001†

BMI centile 14.0 12.0‑15.0 15.0 13.0‑16.0 0.234
11‑15 
(n=99)

Weight (kg) 33.0 28.0‑43.5 25.0 22.0‑29.0 <0.001†

Height (cm) 144.0 136.5‑160.0 131.0 121.8‑139.3 <0.001†

BMI centile 16.0 15.0‑18.0 15.0 13.8‑16.0 0.02*
Mann Whitney U test. *P<0.05 †P<0.01
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compared to children without disabilities in a rural setting 
located in the state of  Karnataka, India. The present study 
highlights that children with disability in younger ages (5–10) 
years irrespective of  their sex weighed less were shorter and 
consumed fewer calories and proteins than their non‑disabled 
peers. However, in children with disabilities in older ages (11–15) 
years, irrespective of  their sex weighed more, were taller even 
though they consumed lesser calories and proteins than their 
non‑disabled peers. Children with disabilities had higher rates 
of  undernutrition in younger age groups and higher rates of  
obesity and overweight in older age groups when compared 
to children without disabilities in similar age groups. However, 
these did not reach the level of  statistical significance. As primary 
care physicians, this knowledge helps in planning better diets 
with help of  dieticians and improve physical activity especially 
in older children.

A meta‑analysis conducted by Hume‑Nixon[6] on 17 articles 
showed that there was a threefold increase in the risk of  
undernutrition among children with disabilities than children 
without disabilities. The risk of  stunting in disabled children 
was twice when compared to individuals without a disability. 
However, mixed results were obtained for the association of  
disability among children and overnutrition states (i.e., overweight 
and obesity). A study conducted in South Korea by Sung WJ 
et al. in 2020[17] showed that children with disabilities had lower  
WHO BMIs. This study also highlighted that younger children 
had higher proportions of  individuals with lesser WHO BMI 
especially among younger age groups which was similar to the 
present study findings.

Jahan I et al., Bangladesh, in 2019 showed significant differences 
in rates of  severely wasted children among of  whom 25 (20.4%) 
when compared to 7 (2.7%) children without disability.[1] The 
rate of  severe stunting was also notably higher i.e. 599 (48.0%) 
compared to children without disability, where it was only 
115 (9.1%). Observation of  similar trends in the proportions 
of  severely underweight among children with a disability was 
293 (43.3%) vis‑a‑vis 81 (12.1%) among children without a 
disability was seen.[1] These study findings and the present 
study have found similar results, though the parameters for 
the nutritional status used were different (weight and height 
for age and weight for height instead of  WHO BMI centiles). 
Because of  these inherent differences in the methods used in 
the evaluation the nutritional status, comparison in the rates of  
overnutrition (overweight and obesity) was not possible. Kuper 
et al., in Kenya, found that children with disabilities had lower 
weight for age, height, and  WHO BMI for age which significantly 
differed from children without disabilities as seen in the present 
study also.[7]

The specific disabilities of  intellectual, physical, and visual 
disabilities were compared, with our present study findings. 
Polfuss M et al. compared nutritional status in children with 
developmental disabilities and healthy controls. This study found 
that children with Down’s syndrome and Spina Bifida had a higher 

proportion of  overweight compared to normal controls.[18] A 
study conducted on Japanese children with intellectual disabilities 
in 2020 (Down’s Syndrome) estimated obesity in about 20% of  
these children, which is much higher compared to our study 
findings. This may be because of  the inclusion of  children with 
only a particular type of  disability (intellectual disability).[19] In 
the study conducted by Nogay et al. in Pakistan, the proportion 
of  underweight among children with intellectual disabilities 
was 14.3%, much lower compared to our study that estimated 
about 33.1% as per WHO BMI centiles Classification.[20] 
A survey conducted on physically disabled children in Tehran by 
Neyestani T et al.[21] found that children with physical disabilities 
showed that the prevalence of  undernutrition was higher in 
children with disabilities when compared to children without 
physical disabilities which were similar to our study results.

Loisa K et al.[22] showed that children with a motor disability 
had about 76% of  the recommended caloric intake, which was 
much lower in comparison to the present study of  57.3% and 
67.42% among children with and without disabilities, respectively. 
A study conducted by Ukegbu P O and Ukegbu AU among male 
and female blind adolescents showed statistically significant 
differences in the weights and heights of  males, comparable to 
the findings in the present study.[23]

Because of  the difficulties in measurement of  height and weight 
among children with disabilities, there were few limitations. For 
this reason, the derivation of  internationally comparable rates 
using anthropometric measures for nutritional status such as 
WHO software (WHO Anthro and WHO Anthroplus) was not 
done. The caloric and protein intake for the study was calculated 
based on an approximation of  the child’s intake using the 24‑hour 
recall method. However, 24 hour recall method of  nutrient intake 
cannot be used as a marker for long‑term consequences of  under 
or over nourishment but gives only an estimate of  the quantity of  
food that was taken 24 hour before the interview. Thirdly, since 
the interview regarding food intake was often with the parents/
caregiver regarding the food consumed in the past 24 hour, many 
were unaware of  the food consumed by their wards during the 
school hours which could have led to some discrepancy in the 
actual reporting of  caloric and protein intakes in children without 
disability. Fourthly, assessment of  the pubertal changes which 
could have affected the findings of  the study.

This paper highlights a significantly high levels of  
undernourishment in both children with disability and among 
children without disabilities in the rural population. The children 
with special needs tend to have higher rates of  obesity and 
overweight in adolescence compared to their children without 
disabilities despite lesser consumption of  calories and proteins. 
Further research to understand the risk factors for such findings 
in our settings is needed. As primary care physicians, planning the 
diets of  children with disabilities, so that an optimum balance of  
food intake and energy expenditure can be achieved so that over 
nutrition states like overweight and obesity can be undertaken.
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Conclusion

Children with disabilities had comparable rates of  undernutrition, 
normal, and overnutrition states like overweight and obesity. The 
children with special needs consume diet significantly lesser in 
terms of  calories and proteins compared to their peers who did 
not have any disabilities. However, they tend to have higher rates 
of  obesity and overweight in adolescence (11–15 years).
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