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STROBE Statement—Checklist of items that should be included in reports of cross-sectional 

studies  

 Item 

No Recommendation 

Title and abstract 1 (a) Prevalence and determinants of undernutrition among under-

five children residing in urban slums and rural area, Maharashtra, 

India: a community based cross sectional study 

Background 

Undernutrition among under five children in India is a major public 

health problem. Despite India’s growth in economy, child mortality 

rate due to undernutrition is still high in both urban and rural area. 

Hence present study was carried out to assess the prevalence and 

determinants of undernutrition. 

Methods 

 A community-based cross-sectional study was conducted in 16 

randomly selected clusters in two districts of Maharashtra state, 

India. Data were collected through house to house survey by 

interviewing mothers of under five children. Total 2929 mothers 

and their 3,671 under five children were covered. Multivariate 

logistic regression analysis was carried out to identify the 

determinants of child nutritional status separately in urban and rural 

areas.  

Results 

The mean age of the children was 2.38 years (±SD 1.36) and mean 

age of mothers was 24.25 years (± SD 6.37).Overall prevalence of 

stunting among children under five was 45.9 %, wasting was 

17.1% and 35.4% children were underweight. 

Prevalence of wasting, stunting and underweight were more seen in 

an urban slum than a rural area. In the rural areas exclusive breast 

feeding 

(p<0.001) and acute diarrhea (p=0.001) were associated with 

wasting, children with birth order 2 or less than 2 were associated 

with stunting and exclusive breast feeding (p<0.05) and low 

maternal education were associated with underweight. Whereas in 

the urban slums exclusive breast feeding (p<0.05) was associated 

with wasting, sex of the child (p<0.05) and type of family (p<0.05) 

were associated with stunting, and low income of the family 

(p<0.05) was associated with underweight. 

Conclusions 

Factors like sex of the child, birth order, exclusive breast feeding, 

economic status of the family, type of family, acute diarrhea and 

maternal education have influence on nutritional status of the child. 

Improvement of maternal education will improve the nutritional 

status of the child. Strategies are needed to improve the economic 

status of the community. 

 

Introduction 
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Background/rationale 2 Undernutrition among under five children in India is a major public 

health problem.  Its prevalence is highest in the world and almost 

double that of Sub-Saharan Africa.    

 In India almost 60 million children are underweight. UNICEF in 

the year 2006 reported the causes of childhood malnutrition as 

insufficient diet, frequent infections, poor breastfeeding practices, 

delayed introduction of complementary foods and inadequate 

protein in the diet. Other factors that influence food intake include 

health status, food taboos, growth and personal choice related to 

diet. Malnutrition can also develop due to neglect, abnormal 

mealtimes, insufficient quantities of food and insufficient parental 

knowledge. Prevalence of under nutrition among under five 

children according to National Family Health Survey 4 (NFHS 4) 

survey (2015-2016) in India shows 35.7% under five children were 

underweight, 38.4% were stunted and 21% were wasted. According 

to Comprehensive National nutrition survey (2016-2018) report 

35% of Indian children aged 0-4 years were stunted, 17% were 

wasted and 33% were underweight. Undernourished children are 

prone to infections. Statistically underweight children succumb to 

diseases such as diarrhea, measles, and malaria and lower 

respiratory infections. Undernutrition in young children has long-

term negative effects on physical and cognitive development. 

Despite India’s growth in economy, child mortality rate due to 

undernutrition is still high in both urban and rural area.   

The majority of earlier studies on undernutrition were carried out 

either in the rural area or in the urban area, while few earlier studies 

focus only on chronic undernutrition i.e. stunting. To bridge this 

gap, the present study was conducted to assess the prevalence of 

undernutrition in children under five and its determinants in rural 

and urban areas of Maharashtra, India. 

 

Objective 3 a) To assess the prevalence of undernutrition in children under five 

and its determinants in rural and urban areas of Maharashtra , India 

Methods 

Study design 4 A community- based cross- sectional study 

Setting 5 Setting- Current study was carried out in rural areas and urban 

slums in two districts in Maharashtra state, India. The rural and 

urban areas have revenue villages and slums respectively. These 

slums or revenue villages are referred as clusters. There are total 45 

clusters (Pune district =20, Sangli district = 25). On an average 

there are 250 under five children per cluster and total population of 

1, 89,504. 

Periods of recruitment and training of manpower- 15th December 

2015 to 14th  February 2016 

Dates of data collection- 15 Feb 2016 to 14 May 2016. 

Participants 6 All children below five years with their mothers in the selected 

areas. In the selected clusters, families with under-five children 

residing for more than six months were included in the study. 
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Households which were found to be locked during two consecutive 

visits were not included in the study. 

Variables 7 1 Type of family: Nuclear family consists of the husband, wife and 

their unmarried children staying together. oint family included all 

other families including three generation family as well as extended 

family. 

2. Socio-economic status: There are three types of ration card in 

Maharashtra state. Families were classified under three categories 

depending on income. Yellow ration card represents less than or up 

to Rs. 15,000 (205.97 USD), orange ration card represents between 

Rs. 5,000 (205.97 USD) to Rs 100,000 (1373.15 USD) and white 

ration card represents more than Rs.100, 000 (1373.15 USD) 

income per annum.  

3 Educational status including literacy status of mothers: A person 

who could not read, write was labelled as illiterate.  According to 

years of schooling educational status was classified as education 

up-to 6th standard,7th to 10th standard, 12th standard/Diploma, 

Graduate and above. 

4. Birth order: Birth order of the child was considered as told by 

mother. 

5.Immunization status (for children between 12-23 months): 

a. Fully immunized Children- Those who have received all 

vaccines recommended in National immunization schedule in 

infancy i.e. BCG ,OPV zero dose and Hepatitis B at birth, DPT1 

and OPV1 at 6 weeks,DPT2 and OPV 2 at 10 weeks, DPT 3 and 

OPV3 at 14 weeks, Measles and vit A at 9 months. 

b. Non immunized children -Those who have not received a single 

vaccine.  

c. Partially immunized- All other children were considered as 

partially immunized 

d. Children with immunization card were considered for the 

analysis. 

6.Exclusive breastfeeding: Child fed only breast milk except taking 

vitamins, mineral supplements, or medicines until six months of 

age was considered as exclusive breast feeding.  

7.Wasting in children:  According to WHO standards child with 

weight for height z -score below -2 Standard Deviations (SD) of 

the median of a reference standard.   

8.Stunting in children: According to WHO standards child with 

length/height for age z -score below -2 Standard Deviations (SD) of 

the median of a reference standard.  

9.Underweight children: According to WHO standards child with 

weight for age z -score below -2 Standard Deviations (SD) of the 

median of a reference standard. 

Data sources/ 

measurement 

8* According to standard guidelines, weight measurements were 

recorded to the nearest 100 g using standard weighing machine and 

height of the children was recorded to the nearest 0.1 cm using 

measuring tape. The exact age of the child was computed from the 
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child’s date of birth. When data on exact date of birth was not 

available, the age as told by mother was used, to nearest month. 

Bias 9 Efforts were taken in to minimize the selection bias by random 

selection of the study clusters. Adequate training in data collection, 

validation of the study tool and daily calibration of the study 

instruments, use of standardized techniques ensured reduction in 

biases.   

Study size 10 Out of 45 clusters, 8 clusters each in intervention and comparison 

arm were selected. In selected clusters, all the under five children 

were included in the survey. However, we had tested adequacy of 

sample size. Considering the National prevalence of underweight 

(35.7%), stunting (38.4%) and wasting (21%) sample size was 

independently calculated for underweight, stunting and wasting.6 

With 95% confidence interval and allowable difference of 10% of 

prevalence, sample size 1504 was calculated by using the following 

formula.  

                                           Sample size = Z2α p (1-p)/d2                                    

With cluster effect 2, sample size came around 3008.By 

considering 10% loss to follow up we need to study 3309 children, 

but we had included 3671 children which is an adequate sample 

size. 

Quantitative variables 11  Quantitative variable findings were shown by descriptive statistics. 

Statistical methods 12 Data were coded and analyzed using statistical package for social 

sciences (SPSS) (version 20). Variables adjusted during analysis 

were as follows- for maternal education illiterate and all categories 

less than 

6th standard were merged together as ≤6th standard whereas all the 

categories above 6th standard were merged together as>6th 

standard. During analysis of type of family, families other than 

joint and nuclear were merged in joint family type. While 

analyzing exclusive breast feeding <6 months and 6 months these 

to categories were merged together. The findings were reported in 

terms of frequency and percentage for qualitative variables and 

quantitative variable findings were shown by descriptive statistics. 

Multivariate logistic regression analysis was carried out to identify 

the determinants of child nutritional status seperately in urban and 

rural areas.  Independent variables like sex of the child, type of 

family, income of the family, birth order, exclusive breastfeeding, 

immunization status, ARI, diarrhea, maternal age, maternal 

education were taken into consideration and the dependent 

variables were wasting, stunting and underweight in rural area and 

urban slum. As for immunization of children we had considered all 

doses within one year, the sample size for that variable got reduced. 

So due to the minimum sample size of this variable and multi-

collinearity in covariables, this variable got removed from the 

multivariate logistic regression analysis. Results were reported by 

95 %confidence interval with a 5% level of significance. P-value of 

less than 0.05 (p<0.05) was considered significant. 
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Results 

Participants 13* Total 3,671 under five children were covered from rural area and 

urban slum. Mean age of the children was 2.38 years (± SD 1.36). 

(b) Give reasons for non-participation at each stage- For 129 

children, immunization information was missing as their status 

could not be confirmed by immunization card. Hence not included 

in the study 

 

Descriptive data 14* (a) Give characteristics of study participants (eg demographic, 

clinical, social) and information on exposures and potential 

confounders- In the present study there were 2,929 mothers with 

3,671 under five children. Out of the total population children 

below five years constituted 7.5%. There were 1,834 under-five 

children in urban slum and 1,837 were in rural area. There were 

1,939 boys and 1,732 girls in the study area. Mean age of the 

children was 2.38years (±SD 1.365). Out of these 3,671 under five 

children, 752 were infants. The mean birth weight of these infants 

was 2.6kg (±SD 0.61). The mean age of mothers was 24.25 years 

(±SD6.37). There were total 768 children in the age group of 12 to 

23 months but only 639 children possessed immunization card. 

(b) Indicate number of participants with missing data for each 

variable of interest- There were total 768 children in the age group 

of 12 to 23 months but only 639 children possessed immunization 

card. For 129 children, immunization information was missing as 

their status could not be confirmed by immunization card. 

Outcome data 15*  There were three outcome variables in the present study -

underweight, stunting and wasting among under-five children. 

Stunting (45.9%) was found to be the commonest form of 

undernutrition among under five children, followed by underweight 

(35.4%), and wasting (17.1%). It was also observed that under-five 

children from urban slum were more wasted (18.4%), stunted 

(49.7%) and underweight (36.8%) as compared to under-five 

children from rural area (Wasted 15.9%, stunted 42.1% and 

underweight 34.0%). 

Main results 16 Exclusive breast feeding in both rural area (p<0.001) and urban 

slum (p<0.05) and diarrhea in the rural area (p=0.001) are the 

determinants of wasting among under-five children. 

Stunting among under-five children was significantly associated 

with sex of the child in urban slum (p<0.05), birth order in rural 

area (p<0.05) and type of family in urban slum (p<0.05). 

Factors influencing underweight among children were exclusive 

breastfeeding up-to six months in rural area (p<0.05), income of 

family in urban slum (p<0.05) and maternal education in rural area 

(p<0.05). 

Other analyses 17 Not applicable 
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Discussion 

Key results 18 Overall, 17.1% (OR=0.83) under five children were wasted, 45.9% 

(OR=0.737) were stunted and 35.4% (OR=0.886) were 

underweight. Stunting was the most common form of 

undernutrition seen. Undernutrition in the form of wasting, stunting 

and underweight was seen less in rural area. Exclusive 

breastfeeding up-to 6months and diarrhea were the determinants of 

wasting. Sex of the child, type of family and birth order of the child 

were the factors affecting stunting. Determinants affecting 

underweight were exclusive breastfeeding up-to 6months and 

income of the family. 

Limitations 19 As immunization status was based on immunization card, children 

who had received some immunizations but lost their immunization 

card would be misclassified. 

We have not taken dietary survey of under five children. 

Interpretation 20 It was observed that overall prevalence of stunting among children 

under five was 45.9 %, wasting was 17.1%   and 35.4% children 

were underweight. Similar statistics emerge from several studies in 

India [Error! Bookmark not defined.,i,ii]. High prevalence of 

stunting (89.6%) and underweight (73.2%) were reported in a study 

among under-five children in Uttar Pradesh, India [iii].Whereas 

another study had revealed a low prevalence of both underweight 

(19.9%) and stunting (17.1%) and reversed the ranking [Error! 

Bookmark not defined.]. 

Wasting may result from inadequate food intake or a recent episode 

of illness-causing weight loss. The highest prevalence of wasting is 

in South Asia, where approximately one in six children (16%) are 

moderately or severely wasted. The burden of wasting is highest in 

India, which has more than 25 million (20%) wasted children. This 

exceeds the combined burden of the next nine high-burden 

countries [iv]. Overall, 17% of Indian children age 0–4 years were 

wasted [Error! Bookmark not defined.], which is as per the 

present study finding.  

 Stunting reflects chronic undernutrition and hence UNICEF is also 

focusing on stunting among under five children [v].In the present 

study, we found that stunting was more prevalent in the urban slum 

(49.7%) as compared to rural area (42.1) whereas according to 

Comprehensive National nutrition survey report (2016-2018)  

higher prevalence of stunting in under-fives was found in rural 

areas (37%) as compared to urban areas (27%)[Error! Bookmark 

not defined.]. We feel that the availability of food grains are more 

or less uniform throughout the year in an urban slum. In rural area 

seasonal availability of food grains increases. There is a tendency 

to purchase only locally produced and available seasonal grains, 

vegetables, and fruits which are comparatively cheaper in rural 

areas. Hence stunting is more prevalent in the urban area.  

Many socio-demographic characteristics of the child and family are 

associated with the presence of undernutrition. They include the 
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gender of the child, birth weight, birth order, number of siblings, 

exclusive breastfeeding, immunization status, mother’s education 

and occupation, family income, mother’s knowledge about the 

timing of weaning and diet, etc. Out of these factors’ majority and 

particularly most critical we assessed in the present study. 

It was seen that exclusive breastfeeding up to 6 months gives 

protection against wasting to children both from a rural area (Adj 

OR=0.35, p<0.001) and urban slum (Adj OR=0.47, p<0.05). 

Exclusive breastfeeding up to 6 months acts as a protective factor 

against infection because it is rich in anti-infective factors that 

prevent respiratory infections and diarrheal diseases. It enhances 

the immunity of the child. However, it should be accompanied by 

timely weaning. Continuing exclusive breastfeeding beyond six 

months implies the child is getting inadequate nutrition and become 

malnourished.   

Childhood infections like diarrhea and acute respiratory tract 

infection are important causes of malnutrition among under-five 

children in developing countries. As these are acute episodes, it 

results in immediate weight loss. In the present study prevalence of 

wasting was found higher in under-five children with acute 

diarrhea in the rural area (Adj OR=0.11, P=0.001), a similar 

finding was supported by other studies[vi,vii,viii ,ix].   

Birth order has always been an important determinant of 

undernutrition. As compared to children with birth order 2 or more 

than 2, children with birth order less than two were more likely to 

be stunted in the rural area (Adj OR=2.11, p<0.05). This finding 

was opposite to findings from other studies in India [Error! 

Bookmark not defined.,i,ii,x]. It may be because in Maharashtra 

teenage marriages are common [Error! Bookmark not 

defined.].It triggers the link of early childbearing, low birthweight 

babies which results in developing long term undernutrition of the 

child. It was observed that the prevalence of stunting was more 

among boys as compared to girls (Adj OR=1.77, P<0.05) in the 

urban slum. This is in line with other studies [Error! Bookmark 

not defined.,Error! Bookmark not defined.,xi,xii]. Although the 

exact reason was not known, it may be due to the well-known fact 

that the male child is more affected by environmental stress than a 

female child. Contrary to this finding study from South West 

Rajasthan reported that stunting was 1.48 times more in females 

than in male children (OR=1.48; Cl=1.00-2.47) [xiii]. 

Family plays an important role in health and disease. It was seen 

that the joint family gives protection against stunting to under-five 

children of the urban slum (Adj OR=0.56, p<0.05). This 

emphasizes the importance of a joint family in society. The Indians 

understand the importance of a joint family system since time 

immemorial. Sharing resources and responsibilities amongst family 

members can help parents reduce the economical and physical 

stress. Children also get more attention in the joint family. 
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Association between the type of family and undernutrition was not 

found significant by other studies [xiii,xiv].  

As per the recommendation of global public health, for achieving 

optimum growth, development, and health a child should be 

breastfed exclusively during the first six months of life. To evolve 

as a healthy individual, the infant should be continued with 

adequate and appropriate safe complimentary food along with 

breast milk up to two years of age or beyond [Error! Bookmark 

not defined.].In the present study also, similar finding was 

observed i.e. exclusive breastfeeding up to 6 months acts as a 

protective factor against underweight among under five children 

from a rural area (Adj OR=0.50, p<0.05). This finding was 

supported by other studies [xv,Error! Bookmark not defined.].    

It is well known that socioeconomic status is one of the important 

determinants of the wellbeing of children and health [xvi]. Lower 

the socioeconomic status higher is the risk of undernutrition. A 

supportive study done in India and Africa reveals that families with 

low economic status have a significant association with 

undernutrition[6 ].With the improvement in socioeconomic status 

undernutrition proportionately declines[xvii]. It was observed that 

the low income of the family had resulted in underweight among 

children from an urban slum (Adj OR=2.16,p<0.05).A similar 

finding was also revealed by a study in urban slums of Delhi 

[xviii].  

Another important factor affecting underweight was maternal 

education.It was observed that low maternal education was a risk 

factor for undernutrition among under five children of rural areas 

(Adj OR=0.44, p<0.05). Undernutrition decreases with an increase 

in the educational qualification of the mothers. This was in line 

with other studies [Error! Bookmark not defined.,xix,xx]. 

Mother is a universally first caregiver for the child and hence 

mother’s education matters. Educated mothers are more aware of 

the health services available and the acceptance to utilize the same 

is better among them. Mother is also the first teacher of the child 

and hence mother and child are treated as one unit. Educated girls 

marry at slightly higher age comparative to less educated girls and 

accordingly late childbearing and have a fewer number of children. 

. 

Generalisability 21 The findings of the study can be generalised in the similar 

community based settings. 

Other information 

Funding 22 Give the source of funding and the role of the funders for the 

present study and, if applicable, for the original study on which the 

present article is based- Bill and Melinda Gates Foundation (OPP 

1084307) through The INCLEN Trust International, New-Delhi, 

India (Project ID; INC2015GNT006).Apart from funding INCLEN 

trust international had given technical guidance for the present 

study. 
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*Give information separately for exposed and unexposed groups. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives 

methodological background and published examples of transparent reporting. The STROBE 

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS 

Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, 

and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available 

at www.strobe-statement.org. 
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