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INTRODUCTION 

Under-nutrition is a wide spread form of malnutrition in 

developing countries and is the major factor in childhood 

mortality and morbidity.
1 

With rapid urbanisation, about 

one fourth of the urban population in India is forced to 

reside in urban slums.
2 

Non availability of the basic 

human necessities in the urban slums adversely affects 

the growth and nutritional status of the slum population. 

Urban slum dwellers are exposed to poor environmental 

conditions (overcrowding, poor quality drinking water 

and sanitation, no removal of waste etc.).
3 

Ignorance and 

difficult conditions of life in the slums are likely to result 

in improper food habits, low health care use and 

inappropriate hygiene awareness.
3 

The situation is further 

worsened due to lack of necessary health centres, 

medicines, and health care personnel.
4  

Under-five children, being the most vulnerable segment, 

are at greater risk of malnutrition mainly because of 

deficient dietary intake and high load of infections. These 

children are susceptible to vicious cycle of malnutrition 

and infection as well.   
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As per National Family Health Survey-3, proportion of 

children under three years who were stunted was higher 

among urban poor than non-urban poor (54.2% vs. 

33.3%).
5 

Similarly, the proportion of children under three 

years who were underweight was higher among urban 

poor than non-urban non poor (47.1% vs. 26%).
5 

Chronic 

under nutrition in childhood is linked to slower cognitive 

development and serious health impairments later in life 

that reduce the quality of life of individuals.
6-8 

In this 

respect, understanding the nutritional status of children 

has far-reaching implications for the better development 

of future generations. 

Acute Respiratory Infection (ARI), especially pneumonia 

is an important cause of morbidity and mortality in 

children worldwide.
9-11 

The developing world accounts 

for a substantial percentage of the global ARI morbidity 

and mortality.
10,11 

Also, globally, each year, an estimated 

2.5 billion cases of diarrhoea occur among children under 

five years of age and more than half of these cases occur 

in Africa and South Asia where episodes of diarrhoea are 

more likely to result in death or other severe 

outcomes.
12,13

  

Although the prevalence of acute respiratory and 

diarrhoeal diseases in under five in India have been 

adequately studied, most of the available data are 

institution-based and there is still a paucity of 

community-based studies, mores so from the slum 

population. Moreover, malnutrition in children has often 

been implicated in the adverse outcomes due to ARI and 

diarrhoea but there is a lack of sizeable literature 

documenting its prevalence from slums of India. Against 

this backdrop the current study was planned with the 

objective(s) to document the prevalence of malnutrition, 

burden of acute respiratory and diarrhoeal diseases and 

the treatment care seeking behaviour of the care givers in 

urban slums of south India. 

METHODS 

Study setting and participants 

A community based cross-sectional study was conducted 

in Villianur Municipal area of Puducherry district. 

Villianur is a town in the union territory 

of Puducherry, India, located at a distance of 9 kilometres 

south from the Puducherry municipality. According to the 

2001 census, it had a population of 104000. There is a 

primary health centre catering to the Villianur area. 

Children aged 12-60 months who were residing in the 

area for past six months were included in the study. For 

documenting the health care seeking behaviour, family 

members (preferably the mother/father of the child) were 

interviewed.   

Sample size and sampling design 

The sample size for the current study was calculated 

using the formula: N=4pq/d2, where P is the prevalence 

of malnutrition and q is the complement of p. 

Considering the prevalence of stunting among under-five 

children as 63%,
14 

assuming an alpha error of 0.05 and 

relative precision of 10% (d = relative precision), the 

required sample size was calculated to be 235. A total of 

13 urban slums were identified and surveyed with the 

help of health workers. All houses in the slums were 

visited. Since the population of these slums was small 

(each of about 700 population of 100 to 150 families), all 

eligible children in the visited houses were included in 

the study.  

Data collection 

House to house visits were made by trained data 

collectors. Anthropometric measurements, following 

standard guidelines, were done to collect information on 

nutrition status of the eligible children.  

Children under five years in the selected households were 

studied by measuring the height, weight, and mid arm 

circumference. Weight measurements were taken in a 

portable digital platform weighing balance. The scale was 

adjusted to zero before each measurement. Weight was 

recorded to the nearest 0.1 kg. Height was measured to 

the nearest 0.5 cm using a measuring tape fixed vertically 

on a smooth wall perpendicular to the ground. Each 

reading was taken twice to ensure correctness of the 

measurement and to minimize intrapersonal errors.  

Mid Upper Arm Circumference (MUAC) was measured 

at the midpoint between acromion and olecranon process 

in the right hand. The data collectors were trained to take 

these measurements by the study investigators during 

pretesting in the community itself.  

A semi-structured pretested interview schedule was used 

to collect information on demographic details of the 

family, birth order of the child, episodes of ARI and 

diarrhoea (in the last three months from the time of 

interview) and health seeking behaviour. The study was 

approved by the ethics committee of Indira Gandhi 

medical college and research institute, Puducherry, India. 

As the information on ARI and diarrhoea was reported by 

the mothers/care givers, the operational definition of 

these were taken as that defined by IMNCI. The child 

was considered to have “diarrhoea” if the mothers 

reported that the stools had changed from usual pattern 

and were many and watery (more water than faecal 

matter).  

The child was considered to have acute respiratory 

infection if the mother reported the child to have cough 

and difficulty in breathing. Mothers were also asked if the 

mother had noticed a harsh sound while the child was 

breathing in (to check for stridor). Medical 

reports/doctor‟s prescriptions were also looked, 

depending upon their availability with the mother, to 

decide if the child had diarrhoea or respiratory infection.   
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Statistical analysis 

Data collected was entered in the Microsoft excel 

spreadsheet and analysed with SPSS version 17.0 

(Chicago, IL, USA). „WHO 2006 Growth standards‟ was 

used for classifying the malnutrition. Z scores of weight 

for age, height for age and weight for height were 

calculated. Wherever applicable, proportions and mean 

(SD) were calculated. Chi square test was used to 

compare proportions. Student‟s t-test was used to 

compare the means. For statistical significance, P value 

of <0.05 was considered. 

RESULTS 

Socio-demographic profile 

A total of 242 children in the age group of 1-5 years were 

included in the study. Socio-demographic characteristics 

are given in Table 1. Nearly 57% of children were males. 

More than half (55.8%) of the children were of first birth 

order. The mean age (in years) of the children included in 

the study was 2.8 ± 1.1. Around one-fourth (23.9%) of 

children‟s father were working as daily labourers whereas 

36% had a permanent employment. More than half (55%) 

of mothers were educated till middle or high school. 

Majority (79%) of the children were from a family with 

monthly family income ranging from $ 3000 - $ 10000 

(55-185 USD). The mean family income of the children 

included in the study was $ 7005.9 ± 4211.8 (130 ± 78 

USD). 

Prevalence of malnutrition 

Based on WHO 2006 growth standards, the prevalence of 

“any” under nutrition (weight for age ≤2 SD) was 10.1%. 

The overall prevalence of stunting (height for age ≤2 SD) 

was 25.2% and wasting (weight for height ≤2 SD) was 

12.2%. Prevalence of “severe” under nutrition (weight for 

age Z score ≤3 SD) was 3.4%. Severe wasting (weight for 

height Z score ≤3 SD) was found to be in 4.6% of 

children and severe stunting (height for age Z score ≤3 

SD) was found in 13.9% of children.   

Prevalence and treatment seeking for acute respiratory 

infections (ARI) 

Out of the total children studied, nearly 60% of them 

were reported to have at least one episode of ARI 

(144/242) in the last three months prior to the interview. 

Majority of them had a single episode (93.1%; 134/144) 

whereas those with two and three episodes were 4.7% 

and 2.1% respectively. Most of the ill children were taken 

first to private health care facility/practitioners (64.6%; 

93/144) whereas around one-fourth were first taken to 

government health facility (29.9%; 43/144). Traditional 

healers and pharmacists were preferred first in 2.1% and 

1.4% children respectively. There were no statistically 

significant differences, based on the sex of the child; in 

terms of the place from where treatment was sought. 

Similar proportions of ill male and female children were 

taken to a private health facility (60% vs. 70.3%; P = 

0.47) and government health facility (33.8% vs. 25%; P = 

0.47). The mean amount spent on treatment was $ 342.1 

± 201.9. The amount spent on male and female children 

was $ 350.2 ± 210.4 and $ 334 ± 196.2 respectively and 

the difference was not statistically significant (P = 0.71).  

Table 1: Frequency distribution of key variables 

among the study population (N=242).  

Variables n (%) 

Sex of the child 

Male 137 (56.6) 

Female 105 (43.4) 

Age (months) 

12-23 55 (22.7) 

24-35 56 (23.1) 

36-47 60 (24.8) 

48-60 71 (29.4) 

Birth order 

1 135 (55.8) 

2 99 (40.9) 

3 8 (3.3) 

Mother’s education 

Up to primary school 16 (6.6) 

Middle and high school 133 (55) 

Higher secondary school 40 (16.5) 

Graduation and above 53 (21.9) 

Father’s education 

Up to primary school 14 (5.8) 

Middle and high school 118 (48.7) 

Higher secondary school 43 (17.8) 

Graduation and above 67 (27.7) 

Father’s occupation* 

Permanent job 88 (36.4) 

Temporary job 96 (39.7) 

Daily wage worker 58 (23.9) 

Religion 

Hindu 213 (88) 

Christian 16 (6.6) 

Muslim 13 (5.4) 

Monthly family income (in $; USD)** 

<3000  (<55 USD) 8 (3.3) 

3000-10000  (55-185 USD) 192 (79.3) 

>10000-20000  (>185-370 USD) 30 (12.4) 

>20000  (>370 USD) 12 (5) 

*Permanent job includes government teacher/professor/clerical 

job, health assistant, firm manager, software engineer, police 

etc.; Temporary job includes taxi driver, sales executive, 

mechanic, fisherman etc.; **1USD = $ 54 (as on 10.02.2013) 

Prevalence & treatment seeking for diarrheal episode(s) 

Around one-fourth of the children had at least one 

episode of diarrhoea (60/242; 24.8%). Out of them, 
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78.4% (47/60) had one, 13.3% (8/60) had two and 8.3% 

(5/60) had three episodes of diarrhoea respectively. All of 

the ill children received “any kind” of treatment be it 

home management or seeking care outside home. Oral 

rehydration solution was given in 92% of the ill children. 

Private health care practitioners/facility (46.7%; 28/60) 

followed by government health facility (23.3%; 14/60) 

were the most preferred first point for care seeking. 

Home treatment was practiced as the sole mode of 

management in 21.6% (13/60) children whereas 

pharmacists were consulted at the first instance in 8.3% 

(5/60). Sex of the child did not influence the place of 

treatment seeking as similar proportions of male and 

female child were taken to a government health facility 

(19.2% vs. 35.3%; P = 0.39) and private health care 

practitioners/facility (69.2% vs. 52.9%; P = 0.39). The 

mean amount spent on treatment was $ 239 ± 136.2. 

There was no statistically significant difference in the 

amount spent on treatment based on the sex of the child 

(male vs. female; 241.4 ± 166.7 vs. 236.3 ± 128.7; P = 

0.93).  

DISCUSSION 

The current study was undertaken to document the 

prevalence of malnutrition among child of urban slums in 

Puducherry, South India. As malnutrition is often linked 

to low immunity and consequently the chances of 

children being affected by acute respiratory infections 

and diarrheal illness becomes high, the study also aimed 

to report the prevalence of these among the children 

studied. Our study showed lower prevalence of under-

nutrition, wasting and stunting when compared to the 

National Family Health Survey-3 (NFHS-3) urban poor 

indicators. In the current study the prevalence of under-

nutrition, wasting and stunting was 10.1%, 12.2% and 

25.2% respectively as against 47.1%, 20.8% and 54.2% 

for the urban poor from the NFHS-3 data.
5
  

In the present study, a high proportion of children were 

affected by acute respiratory infections in the last three 

months prior to the interview. More than half (60%) had 

an episode of ARI in last three months. Out of them, 

majority (93.4%) reported only a single episode. This 

calls for more research to look into the factors 

responsible for such a high incidence of ARI. Other 

studies conducted in different parts of the country have 

reported a comparatively lesser rates. A cross-sectional 

survey was carried in urban slum of trans-Yamuna region 

of Delhi, where a total of 1307 under five children were 

studied.
15 

Out of these, 14.6 % had an attack of ARI in 

the preceding two weeks. Another study undertaken in 

urban and rural areas of West Tripura district found 

monthly incidence of ARI in children under-five years of 

age, as 23% and 17% respectively.
16 

The reported lower 

incidence(s) of ARI by these studies compared to the 

current study might be due to shorter recall period 

considered in these studies. It is worthwhile to note that, 

in the current study, majority of ill under-five children 

were taken to either private or public health care facility 

with only a small percentage of them taken to traditional 

healers/pharmacists. Moreover, no significant sex based 

differences in care seeking was obtained. These findings 

seem to be surprising in an urban slum set up as the 

health care seeking for childhood illnesses is often 

reported to be inadequate and sex based bias frequent in 

previous literature, irrespective of the place of study i.e. 

urban, peri-urban, rural.
17-20

 

Around one quarter of the study participants, in the 

current study, had an episode of diarrhoea in last three 

months. Nearly half (46.7%) of parents visited private 

facility and one fifth (23.3%) visited government health 

facilities for seeking care for their child. Oral 

Rehydration Salt (ORS) was administered by more than 

90 percent of the parents to their child suffering from 

diarrhoea. This reported prevalence of diarrhoea (36%) 

was comparable to a study carried out in an urban slum of 

Aligarh, Uttar Pradesh in 2009.
21 

More than three-fifth of 

the children with ARI and all the children with diarrhoea 

received treatment of “any kind” which points towards 

the fact that the care givers were probably aware that 

these conditions required attention. Also, traditional 

healers and pharmacists were consulted by very few, 

though government health facilities were not the place of 

choice. More research is required to understand the 

reasons for preference for private over government health 

care facilities.   

The study has its limitations as well. Firstly, the number 

of episodes of ARI and diarrhoea were self-reported and 

there could be a possibility of recall bias. Secondly, no 

information was collected on the nature of home 

treatment given to the child with diarrhoea. This is 

important as various food taboos exist in the community, 

especially in context of feeding of the child during 

diarrhoeal illness. Moreover, home treatment could result 

in delay in receiving adequate care from a health care 

facility. Thirdly, additional information on diet like 

calories consumed, dietary diversification would have 

better explained the nutritional status of the children. 

Also, the study was done in only municipal area of 

Puducherry and extrapolation of the results to other areas 

is not possible. 

CONCLUSION 

Considerable burden of severe malnutrition, ARI and 

diarrhoea exists in children of urban slum and programs 

focussing on poverty reduction, environmental hygiene 

and sanitation could improve the situation. Health 

seeking behaviour for ARI and diarrhoea was good in this 

urban slum population. 
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