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Abstract 
Acute Diarrheal Disease is environmental mediated health risk, so it is important to understand the environmental pathways 

through which the risk can move. This study considers environmental determinants which are closely related to social determi-
nants, because environmental set up of a household decides the socioeconomic condition. Microbiological aspects of drinking 
water lie under environmental determinants, sanitation and health aspects lie under social determinants. Hence, the focus must 
be on identifying the risk pathways between the potential source of contamination of the well and its implication on health. This 
paper aims to assess the risk of ADD due to unprotected water supply and inadequate sanitation in a Peri-urban area of Chennai. 
290 individuals were administered for interview, and water samples were collected from the entire interviewed household and 
analyzed for indicator organism E.coli. This research reveals a greater complex relationship exist between socioeconomic condi-
tion and Diarrheal prevalence.
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Introduction

Diarrhoea is defined as the passage of three or more loose 
or liquid stools per day (or more frequent passage than is normal 
for the individual). Frequent passing of formed stools is not 
diarrhea, nor is the passing of loose, “Pasty” stools by breastfed 
babies. The WHO reported in the updated fact sheet that in general 
low-income countries, children under three years old experience 
on average three episodes of diarrhea every year. Each episode 
deprives the child of the nutrition necessary for growth [1].
Diarrheal is the symptom of infection in the intestine caused by a 
host of bacterial viral and parasitic organism [2]. The health risk 
due to ADD depends likely on the socio-economic condition of 
a household. Socio economic stratification is relevant in several 
aspects of public health research. Variations in normal preventive 
health behavior tend to be more highly correlated with income, 
education, and occupation than with other attributes [3]. Hygiene 
measures or behaviors substantially reduce the infection which was 
proved by several studies published from 1980-2001[4]. As such, a 
linkage may exist between the, Socio-economic conditions, E. coli 
contamination in drinking water and ADD prevalence in suburban 

communities which is exposed to the dangers of development 
pressure. The Figure1shows hypothetical relationships feasible.

Figure 1: Pathways of Health Impact Due to Water Stress and Unhygienic Condi-
tions.

Materials and Methods
The Pallikaranai Panchayat union is chosen as the study 

area. It is one of the fast-developing suburban in south Chennai.   
The Panchayat union adjoins the Pallikaranai marsh and the Pe-
rungudi solid waste dumpsite. The area is a mixture of new set-
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tlers, middle class and slum development squatters with a cross 
section of people with varied economic class.

Sample size of 290 households from the study area was se-
lected based on stratified randomly sampling. As per 2001 census, 
there are 15 wards in Pallikaranai. Each ward has household rang-
ing from 75-450, a list of streets in all the wards and their house-
hold was collected from Panchayat office. From the 15 wards 20 
household having children in the age group 0-5 and 6-12 years 
were selected in two phases. The same questionnaire was admin-
istered for the two phases orally to the respondents, mostly house-
wives during the above and recorded. The mode of questionnaire 
administration was face to-face interview with their mothers; rel-
evant information about the child in the family was obtained from 
the respondent using a pretested structured questionnaire in the 
local language. If there were more than one child in the family, 
one of them was chosen randomly. The data on diarrheal episodes 
were obtained during the interview with a recall period of 2 weeks 
before, as recommended by WHO [5].

Ethnic value
A brief introduction was given to the mother of the child 

or the child care taker regarding the purpose of study and the in-
formed consent was obtained orally. As the first step, the study 
instrument was used from Water and sanitation project (2009) of 
Ramachandra University. After the rigorous field visit, discussion 
with the key informants and an extensive discussion with medical 
practitioners, Panchayat board officials and from the literature sur-
vey [6-8].The questions and variables were modified. 

Data analysis 

SPSS 16.0 was used for the statistical analysis of the data 
cross tabulation, the key influencing factors for the diarrheal oc-
currence were identified by using binary logistic regression analy-
sis. As the first step chi-square analysis were carried out to filter 
the variables which are not significant. In second step, the binary 
logistic regression was carried out for each significant variable to 
understand the relationship between diarrheal incidences. As a final 
step, the entire significant variable was computed and the model 
was run to estimate the risk of ADD for the surveyed households.

Results 

Demographics 

A total of 290 households were visited in 15 wards, 20 
households in each ward. The age of the mother ranged between 
20 to 40 years, with a mean age of 29 years.  Nearly 42% were in 
the age group of 26-30 years and 31-35 years were about 35.2%. 
Nearly 48% of female and 56% of male child belongs to 0-5 year’s 
age group. The children were in the age of 6-12 years is 52.3% 
female and 42.3% is male.  Male child is comparatively less (33%) 
and female child is more (66%). 

Socio Economic Classification 

The socioeconomic status of the respondents has been cat-
egorized as low, middle and high as shown in Table 1. The cat-
egorization is based on the range of score obtained by computing 
the variables like income, educational qualification of mother, fa-
ther’s occupation, dwelling status, floor, type of the house. Out of 
290 households, 104 belong to low income group, 155 households 
come under middle income category and 31 households belongs to 
high socio-economic category.

Socio Economic Status Frequency Percent

Low 104 35.8

Middle 155 53.4

High 31 10.6

Total 290 100

Table 1: Socioeconomic Status of the Surveyed Households.

Sources of Water
In Different Socioeconomic Classification and Diarrheal 

Prevalence: The lower and middle socioeconomic category mostly 
depends on community water supply for drinking and domestic 
purpose, whereas the higher socioeconomic category depends on 
treated own bore well water for their domestic and drinking pur-
poses.The Table 2 illustrates that the diarrheal prevalence is high 
between low and middle socio-economic category, who depend 
on community water supply as the major source for domestic and 
drinking purposes. During summer season, the supply is intermit-
tent and inadequate leading to storage of water for longer dura-
tion. Household storage of water has increased the contamination. 
Level of contamination depends on various factors such as place of 
storage, type of container and handling practices [6]. The commu-
nity water supply in zone 1 is at regular interval because the avail-
ability of good quality of water is high in zone 1 when compared 
to 2nd and 3rd zone. In zone 3 the respondents say that the water is 
supplied once in 7 or 10 days in summer and once in 3 days during 
winter which leads to storing of water.

Community Water Supply

Socio Economic Status With Diarrhea Without Diarrhea

Low 8(25%) 24(75%)

Middle 9(21.4.0%) 33(78.6%)

High 0 2(100%)

Own groundwater

Socio Economic Status With Diarrhea Without Diarrhea

low 2(18.2%) 9(81.8%)

middle 4(13.8%) 25(86.2%)

high 1(6.2%) 15(93.8%)

Table 2: Relation between community water supply as drinking source and diar-
rheal prevalence.
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Table 3 shows the percentage dependency of groundwater 
usage of different socioeconomic category and its relationship 
with diarrheal prevalence. Generally, the long-term settlers depend 
on the ground water for their domestic purposes. The percentage 
dependency of ground water is high in southern part of study area 
where the quality is good. The diarrheal prevalence is compara-
tively low among the households who depend on ground water. It 
may be noted that the data shows two children from low socioeco-
nomic status, four from middle and only one from high socioeco-
nomic category has reported diarrhea.

Purchased water

Socio Economic Status With Diarrhea Without Diarrhea

Low 9(14.5%) 53(85.5%)

Middle 7(8.3%) 77(91.7%)

High 1(8.3%) 11(91.7%)

N=158

Table 3: Relation between groundwater as drinking source and diarrheal preva-
lence.

As indicated in Table 4 the purchased water consumers were 
high in low and middle-income group than in high income. The 
diarrheal prevalence is also high in low income group (n=9) and it 
is considerably low in middle income (n=7) and drastically low in 
high income group (n=1). Though the water table is at two feet in 
zone 3, people have to purchase the water for both domestic and 
drinking purposes because the ground water is not suitable for any 
use as the concentration of TDS is more than 20,000 mg/L. The 
probable cause may be Pallikaranai marsh land is situated near the 
3rd zone and is a contributing factor for the poor quality of water.

Microbial Contamination of Drinking Water 

Microbial Contamination of Drinking Water and its Rela-
tion with Diarrhoea: Figure 2 show the contamination of E. coli in 
drinking water sources and its relation with diarrheal prevalence. 
E. coli contamination is considerably high in community water 

and purchased water, which may be due to storage and household 
handling of water, whereas for the groundwater consumers, there 
is no need to store the water. The analysis shows clearly that diar-
rheal prevalence is comparatively high in community water and 
purchased water consumer than in groundwater consumer. The 
prevalence of diarrhea being high among the households who de-
pends on purchased water in lower socio-economic category may 
be due to the improper handling and storage of the water [9].

Table 4 shows the different types of treatment of drinking 
water before giving to the child of different socioeconomic cat-
egory. In no treatment category 50% of low and middle-income 
group had diarrhea. The prevalence of diarrhea in low and middle 
socio-economic group is approximately same for the household 
using boiling and filter technique. Some households reported diar-
rhea even after boiling the water for 5 minutes the quality of the 
water was not improved; this may be due to subsequent storage 
and handling has re-contaminated the water. The analysis strongly 
shows that the reason for contamination is due to poor storage and 
handling Most of the high socio-economic group uses commer-
cially available instrumental treatment. The instrumental treatment 
has significantly reduced the level of contamination. Moreover, the 
ground water consumers are mostly using the instrumental treat-
ment where the storage of water is not adopted.

Figure 2: Contamination of E. coli in Sources of Drinking Water and its Relation 
with Diarrheal Prevalence

With Diarrhoea

socio economic status Treatment of water before giving to the child

No treatment boil filter Instrumental Treatment others

low income 9(50%) 4(22.2%) 3(16.7%) 2(11%) 0

middle income 10(50%) 4(20%) 5(25%) 1(5%) 0

high income 0 0 2(66.0%) 1(33%) 0

I. Treatment of water before giving to the child

without diarrhea

No treatment boil filter Instrumental Treatment others

low income 51(59.0%) 15(17%) 15(17%) 4(66.7%) 1(100.0%)

middle income 72(53.3%) 34(25%) 11(8.8%) 18(94.7%) 0

high income 6(21%) 1(3.6.0%) 3(10.7%) 18(54.3%) 0

Table 4: Relation between purchased water as drinking source and diarrheal prevalence
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Table 5 summarizes the risk of diarrheal disease by bina-
ry logistic analysis. The risk is increased with increase in E.coli 
count, it increases by 17 times in 31-40 and it increases by 36.5 
times in 41-50 E. coli count group in comparison to the constant 
0-10 E. coli count group. The analysis clearly establishes that the 
E. coli is the causative agents for the diarrheal prevalence. Higher 
the income lowers the risk of getting diarrheal diseases. The rate 
of infection was decreased to 0.535 times in comparison with the 
constant, i.e., the poor SQI (0-1.6). For the good SQI the risk re-
duces to 0.48 times in comparison with the constant. It is also ob-
served that having a private toilet reduces the risk to 0.45 times in 
comparison with household have no facility.

Variables Variable Coefficient OR p value S.E.

E. coli Count 0

20-Nov 1.688 5.407 0.136 1.132

20-30 1.806 6.083 0.124 1.173

30-40 2.85 17.289 0.008 1.073

40-60 3.597 36.5 0.001 1.037

Constant -4.29 0.014 0 1.007

Toilet facility 0.19

Private toilet -0.787 0.455 0.057 0.413

Neighbor’s toilet 0.278 1.32 0.761 0.911

Community toilet -0.886 0.413 0.429 1.12

Constant (No facility) -1.194 0.303 0.001 0.361

Toilet Clean (More than 
a week)

0.007 1.007 0.087 0.004

Constant (Once in a week) -1.945 0.143 0 0.195

Table5: Summaries the risk of diarrheal disease by binary logistic analysis. 

Discussion
The study was designed to assess the risk of ADD and an-

alyzed its link with social and environmental determinants. The 
study shows that drinking water source is significantly associated 
with the reduced risk of ADD 26% of households depend on com-
munity water supply which is intermittent in nature.  The rate of 
occurrence of diarrheal cases was high in the households using 
community water supply (22.3%). Diarrheal prevalence is com-
paratively high in community water sources and purchased water 
consumer than in groundwater consumers. The prevalence of diar-
rhea being high among the households who depends on purchased 
water in lower socio-economic category may be due to the im-
proper handling and storage of the water. Among the three house-
hold water treatment methods instrumental treatment (aqua guard, 
reverse osmosis plant) was effectively reduce the microbial con-
tamination in drinking water than the boiling and filtration method. 
The key causal link of ADD was identified by using binary logistic 
regression analysis. The result reveals that the causative factors 
for diarrheal disease is E. coli contamination in drinking water and 
less cleaning duration of toilets. General hygiene interventions 

may play a role in disease prevention, then conducting health cam-
paign, since because it is virtually impossible to isolate the effects 
of each hygiene measures [4,8].Therefore, some of the researches 
argued for improving the hygiene behavior [10].

Conclusion
The study concludes that the ADD diseases in Peri-urban 

areas can be traced to a variety of independent variables, rather 
than to a single cause.  The results of the household socioeconom-
ic condition survey emphasized for better sanitary conditions and 
protective water source. A protected water supply, better practices 
of hygiene behavior can reduce the diarrheal prevalence among 
young children. Individual household pipe connection instead of 
street pipe connections will improve the hand wash behavior and 
cleaning habit of toilets. Promotion of sanitation and personal hy-
giene will be the cost-effective preventive measures for the diar-
rheal disease.
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