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INTRODUCTION 
Among children in developing countries, diarrheal 
diseases have been attributed as a major cause of 
morbidity and mortality.1,2 Across the globe,  it has 
been reported that children under five years experience 
an average of  3.2 diarrheal episodes per year with and 
estimated death of 1.87 million children as a result of  
dehydration due to diarhea.3,4  
 
According to WHO, diarrhea is the passage of 3 or more 
times loose or liquid stools per day or more frequently 
than the normal for the individual is classified as 
diarrhea. Among children, diarrhea can also lead to 
malnutrition, stunted growth and reduced well-being; 
as a result of which, can affect intellectual 
development, leading to significantly lower than 
average scores in intelligence tests. The diarrhoeic 
episodes also need medical attention leading to 
increased costs of care, especially among the 
economically weak societies.  
 
The prevalence of diarrhea varies as per seasons; It has 
been reported  that   in  temperate   climates,   bacterial  
 
 

diarrhea occur more frequently during the warm 
season, whereas viral diarrhea, particularly diarrhea 
caused by rotavirus peak during the winter. The 
incidence of rotavirus diarrhea is seen throughout the 
year in tropical climates with an increased incidence in 
drier, cool months. Authors report that persistent 
diarrhea follows the same seasonal patterns as that of 
acute watery Diarrhea.5-7  
 
A study carried out 2013 revealed six factors 
independently associated with diarrheal  diseases 
which were consisted of occupation of the 
parent/guardian, not washing hands after changing 
napkins by the caregiver/guardian, the child drinking 
untreated water, child not exclusively breastfed and the 
child not washing hands before going to the washroom 
and eating one’s food.8 
 
Due to the above mentioned factors regarding diarrhea 
and its ability to cause mortality/serious effects on 
children and its relation with seasonal variations,  the 
present     study      was       carried      out      to     assess  
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the seasonal distribution of diarrhea among children 
aged 1-5 years in Slums of southern  India.  
 

MATERIALS AND METHODS 
The present study was planned as a door -to door 
survey among various slums in southern India, which 
comprised of the states of Maharashtra, Karnataka, 
Tamil Nadu and Kerala from 1st December 2018 to 1st 
July, 2019. Data collection was done via a standard, pre-
validated and pre-tested questionnaire with 
Cronbach’s alpha as 0.7. 
 
Prior to the commencement of the study, all necessary 
approvals were obtained and a written, informed 
consent was taken from the participants. Participants 
included mothers, fathers or caretakers of children 
aged 1-5 years and they were asked about data 
occurrence of diarrhea among the children in the past 
one year.    
 
The questionnaire was filled by volunteers recruited 
prior to the study and duly standardized to the study 
objectives as well as the data required to be filled in the 
questionnaire. An important criteria was that the 
volunteers, needed to speak the local language to avoid 
any comprehension/language bias by the participants.  
Based on the results of a pilot study, the minimum 
sample required was 354. However, inclusion of 
massive sample was sought by the researchers. Data 
was analysed using SPSS version 22.0 and by applying 
the independent samples t-test as well as the 
multivariate logistic regression.  
 

RESULTS 
Table 1 describes the study population. A total of 2684 
children were reported having diarrhea, out of which 
there were slightly more females (52.1%) as compared 
to males (47.9%).  
 

GENDER AGED 1-5 YEARS 

Males 1399 (47.9%) 

Females 1285 (52.1%) 

Total 2684 (100%) 

 
 
 
The treatment modality adopted for diarrhea is shown 
in table 2.  It was observed that 55.1% of children were 
treated at home, while 34.2% needed consultation from 
a doctor and only 10.7% of children required 
hospitalization.     
  

TREATMENT 
MODALITY 

1-5 Years 

Home Treatment with 
fluids/home 

remedies/ORS 

1478(55.1%) 

Need to consult doctor 919(34.2%) 

Required 
Hospitalization 

287 (10.7%) 

TOTAL 2684 (100%) 

 
 
 
 
The seasonal occurrence of diarrhea is shown in table 
3. Most cases were reported in the monsoon season 
(39.3%), followed by summer (30.6%), winter(22.5%) 
and autumn (7.6%). The independent samples t-test 
(p=0.03) as well as the multivariate logistic regression  
(p=0.01) showed significant results while comparing 
the occurrence of diarrhea in  monsoon seasons in 
comparison to other seasons (table 3).  
 

SEASON 1-5 Years P 
value 

Multivariate 
Analysis 

Monsoon 1054 
(39.3%) 

 
 

0.03* 

 
 

0.01* Summer 822 
(30.6%) 

Winter 604 
(22.5%) 

Autumn 204 (7.6%) 

TOTAL 2684 
(100%) 

 
 
 

 
 
DISCUSSION 

Across the globe, acute Diarrheal outbreaks have been 
commonly attributed to contaminated water 
worldwide.9 The present study revealed that most cases 
of diarrhea most cases were treated at home with home 
remedies/fluids (55.1%) and is lower as compared to 
90.6% (Sutariya et al.)10 Bhattacharya R et al. reported 
that Camphor and Asfoetida were the commonly used 
home remedies followed by  salt sugar solution of 
variable composition, soda water with sugar and 
lemon.11  
 
It was observed that most cases of diarrhea in children 
occurred in the monsoon season (39.3%). These results 
are  contraindicated  by studies  of  Jayalakshmy R et al.  

Table 1. Characteristics of the Study Population 

Table 2. Treatment Modality Adopted for 
Diarrhea 

Table 3. Frequency Of Diarrhea Occurrence As 
Per Seasons 
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and  Gupta N et al. who reported the maximum 
incidence of diarrheal diseases during the summer 
months followed by rainy or winter months.12,13 

 
It has been reported that the risk of developing 
diarrheal diseases was 6.41 times higher among 
undernourished children compared with normal 
children.14 Authors have also reported that 
socioeconomic status, poor maternal literacy, 
inadequate breastfeeding, malnutrition, poor 
sanitation and hygiene practices of the mother are 
associated with a higher incidence of diarrheal diseases 
in young children.15 
 
Due to the exploratory nature of the present study, the 
results post a grim picture of diarrhea among children 
under age 5 in slums of southern India. The limitations 
of the present study includes social desirability bias  
and recall bias by the respondents. However, we results 
of the present study can be generalized for the 
population and further studies are advised among slum 
dwellers so that proper and tailor made programs can 
be directed in reducing the effect of diarrhea in 
children residing in slums in southern India.  
 

CONCLUSION 

Based on the results of the present study, further, 
detailed studies are advised, as well as targeted 
educational programmes to educate the children and 
their mothers regarding their general health (hand 
washing) and proper food processing etc.   
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