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ABSTRACT 

Objective: To determine the relationship of socio demographic factors with acute diarrhea among children being 
treated in Out Patient Department of Combined Military Hospital, Peshawar. 
Study Design: Case control study. 
Place and Duration of Study: This study was under taken in family Out Patient Department, Combined Military 
Hospital (CMH), Peshawar, from Jul 2014 to Dec 2014.  
Methodology: Three hundred and sixty three children aged 2 to 5 years were included in the study, out of which 
121 were cases with acute diarrhea and 242 were healthy controls (1:2). Data was collected through structured 
questionnaire asked from mothers. 
Results: There was statistical significant association between cases (with diarrhea) and controls (without 
diarrhea) regarding child’s age, working status of mother and kacha type of house (p<0.01). Statistically highly 
significant association was also found between rural setting and absence of diarrhea (p<0.01). 
Conclusion: Risk factors for childhood diarrhea vary by population with some factors being more important than 
others in particular settings. Children aged 2-3 years were relatively at a greater risk to develop diarrhea than 4-5 
years. Similarly cases (children with acute diarrhea) have also shown a positive association with working status 
of mothers and urban setting. 
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INTRODUCTION 

Diarrhea is considered a major cause of high 
child mortality and morbidity in developing 
countries including Pakistan1. Over half of these 
deaths occur in only five countries: India, Nig-
eria, Afghanistan, Pakistan and Ethiopia2. In this 
fight against child mortality, we need to dig out 
the underlying cause of illness for the proper 
eradication and prevention. 

In Pakistan, the predisposing factors to 
childhood diarrhea include substandard socio-
economic and hygiene conditions, contaminated 
water supply, lack of awareness among people 
and poverty3. Statistical data has shown that on 
an average, under-5 children in Pakistan, suffers 
around 120 million episodes per year4. It is 

imperative that the important risk factors asso-
ciated with diarrhea should be identified first in 
communities through research. The commonly 
established associations have been studied 
through research done in industrialized nations, 
whereas these associations may vary in different 
geographical settings5.  

Pakistan has long developed a national 
program of Primary Health Care through Lady 
Health Workers (LHWs) which bring basic health 
services at doorsteps. Despite showing impro-
vements in child health services like awareness     
on hygiene practices and vaccination schedule, it 
still has not sufficiently translated its message as 
evident by low recognition6. 

Certain demographic factors related to fam-
ily like early age marriages, uneducated mothers 
and maternal employment were significantly 
associated with diarrhea morbidity. The preva-
lence of acute diarrhea is highest in children till 
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five years of age and particularly in infants7. 
Higher rate of diarrhea has been observed in boys 
than girls in majority of the studies4. The gender 
difference observed could be because of some 
cultural influences where males are given priority 
over females. 

Mothers are primary caregivers of under-five 
children and most of the studies have shown a 
positive correlation between educated mothers 
and absence of diarrhea8. Policies to reduce diarr-
hea among children should target children of the 
illiterate and less educated mothers8. However 
education does not act in isolation but interacts 
with other important factors and, depending on 
the context, it may or may not generate social 
benefits. 

Regarding the age of mothers, in most of the 
studies younger mothers have complained diarr-
hea more frequently than older ones, which could 
be explained in part by their expertise in dealing 
with child care. Another reason could be the fact 
that older mothers appear to have more children 
and would be more experienced in effective 
diarrhea management9. 

Poor socio economic status has also been 
positively related to diarrhea in children. The 
increased household income may help to reduce 
diarrhea morbidity among toddlers by improving 
their dietary requirements and providing better 
sanitary conditions. In 2016 a study within 3 
teaching hospitals of Peshawar showed that 
86.4% families had income less than 5000 to 20000 
per month and because of low income status the 
child’s nutritional requirements were not met.   
As a result their immunity weakened and they 
became prone to infection, like diarrhea10.  

Since Pakistan harbors a high burden of dia-
rrheal infection, the present study was carried out 
to assess the sociodemographic variables asso-
ciated with acute diarrhea in children 2-5 years   
of age in North West of Pakistan. Pinpointing the 
causes of diarrhea is very decisive for the effec-
tive prioritization of child health promoting pro-
grams and policy formulation along with resou-
rce requirements in a particular region. Therefore, 

this study was conducted to identify the socio 
demographic risk factors for the occurrence of 
childhood diarrhea in children aged 2–5 years in 
Peshawar, CMH hospital.  

METHODOLOGY 

The study was approved by the ASRB 
Khyber Medical University Peshawar (DIR/ 
KMU-EB/RF/000504). This case control study 
was under taken in Outpatient Department OPD, 
of Combined Military Hospital (CMH), Pesha-
war, from July 2014 to December 2014. People 
belonging to lower, middle and upper class form 
the clientele of the hospital.  

Children 2-5 years of age were selected from 
the Family Outpatient Department FOPD of 
CMH who were confirmed to be cases of acute 
diarrhea based on the confirmation by history 
taking. Children with chronic diarrhea, any other 
disease or severely malnourished were excluded 
from the study. Children between 2 to 5 years of 
age confirmed to be healthy and not suffering 
from acute diarrhea based on history and signs/ 
symptoms were taken as controls. They were 
selected from the Immunization center of CMH 
and FOPD of CMH. It was also ensured that the 
child had no other medical or surgical morbidity. 

Using WHO sample size calculator, mini-
mally required sample size was calculated (n) 121 
for each group at 95% confidence level and 5% 
margin of error. Power of the test defined as 80% 
and test value of Odds ratio was 1. Anticipated 
probability of the exposure given disease = 0.2754 
(60). Non probability consecutive sampling was 
used for data collection. Hence, 363 subjects were 
recruited into the study amongst whom 121 had 
diarrhea and 242 were children without diarrhea 
keeping diarrheal to non-diarrheal ratio as 1:2. 

Data was collected through structured ques-
tionnaire comprising of semi closed questions 
from mothers. The questionnaire consisted of two 
parts; the first one was related to the demograp-
hic and socioeconomic characteristics, second 
part dealing with queries about hygienic prac-
tices. Only the first part of questionnaire has been 
included in this study. Two research assistants 
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(medical officers of the same hospital) were 
trained about the data collection procedure. Two 
types of variables were used in the study, namely 
dependent and independent variables. Only 
acute diarrhea was dependent variable whereas 
the independent variables in the present study 
included demographic and socio-economic 
factors. 

Permission from the participants was taken 
after explaining the purpose and benefit of the 
study and participation in the study was totally 
voluntary. SPSS version 22 was used for data 
entry and analysis. Descriptive statistics inclu-
ding means, modes and standard deviation were 
calculated for continuous data while the catego-
rical data were expressed through frequencies 
and percentages. For comparative aspects bet-
ween different categories chi-square test was 
used, a p-value ≤0.05 was considered as signi-
ficant. 

RESULTS  

A total of 363 children were included out of 
them, 223 (61.4%) were males and 140 (38.6%) 
were females. The mean age of all 363 children in 
the study was 3.52 ± 1.17 years whereas the mean 
age of mothers of all 363 children was 28.94 ± 7.52 
years. 

Ninety four (25.9%) children were of 2 years 
of age, 92 (25.3%) were of 3 years, 68 (18.7%) of    
4 years and 109 (30%) were of 5 years of age.   
One hundred and seventy two (47.4%) children 
were living in urban areas. However, data from 
original sources indicated that majority of them 
had migrated from other areas of Pakistan to 
Peshawar. Majority of mothers 309 (85.1%) were 
house wives while only 54 (14.9%) were working 
as full time employees. When they were asked to 
tell about the range of monthly income, 211 
(58.1%) of the parents said that their monthly 
income was between Rs.10000-Rs.30000 (table-I). 

Various risk factors were compared among 
cases (children with diarrhea) and controls 
(children without diarrhea) and chi square test 
along with odds ratios determined the statistical 
and epidemiological significances of differences.  

There was highly statistical significant asso-
ciation of acute diarrhea occurrence in children 
aged 2-3 years and declined with increasing age. 
A child being 2-3 years had 21 times more odds 
of developing an acute diarrhea as compared to   
a child 4-5 years old (table-I). Working status      
of mothers, urban setting and kacha type of 
house also showed a high significant association 

(p<0.01). No association of acute diarrhea was 
found with educational status of mother (p=0.84) 
and monthly income of the father (p=0.56). 

DISCUSSION 

In our study, the risk of diarrheal occurrence 
was higher at ages of 2–3 years as compared to 
children 4-5 years of age which is supported by 
study conducted in Tanzania by Mashoto, who 
stated that prevalence of diarrhea decreased 
gradually after second birthday in under-five11. 

Table-I : Socio demographic characteristics of the 
study sample. 

Variable 
Frequency 

(n) 
Percentage 

(%) 

Age of Child 

2-3 years 186 51.2 

4-5 years 177 48.8 
Gender of Child 

Male 223 61.4 

Female 140 38.6 
Age of Mothers 

Uptil 30 years 244 67.2 

More than 30 years 119 32.8 
Settings 

Urban 172 47.4 

Rural 191 52.6 
Maternal Educational Status 

Formal Education 301 82.3 

No Formal Education 62 17.7 
Working Status 

Working 54 14.9 

House Wife 309 85.1 
Monthly Income 

<Rs.10000 52 14.3 

Rs.10000-30000 211 58.1 

>Rs.30000 100 27.6 
House Type 

Kacha 170 46.8 

Pakka 193 53.2 
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These results confirm with the previously 
available literature that stated that the chances of 
becoming a victim of diarrhea decrease as the 
child grows up. 

In our study the gender of the child was not 
a statistically significant predictor of childhood 
diarrhea which was in line with the same study 
conducted by Kijakazi et al12. However, some 

have shown a significant relation of childhood 
diarrhea to boys as in a study conducted by 
Anteneh et al13 in which boys were more affected 
than female counterparts. This may be due to the 
fact that males playing outdoors were more likely 
to pick dirt from the ground. 

Regarding the education status of mothers, 
no significant association was observed with 
maternal education and decreased incidence of 
diarrhea. It was worth noting that this finding 
was relatively counter-intuitive compared to 
other such studies. A multilevel analysis of data 
from the Demographic and Health Surveys and 

the World Bank including 348,706 children from 
40 developing nations. Along with other factors 
lack of maternal education was associated with 
diarrhea (OR=1.416; 95% CI 1.283-1.564)7. An-
other cross sectional study conducted in Kashan 
city, Iran by Ghasemi et al was designed to 
evaluate the awareness of the mothers with chil-
dren less than five years age about diarrhea, its 
timely management and to determine the associa-

tion of this knowledge with certain demographic 
characteristics. The knowledge of the mother had 
no statistically significant association with the 
education of the mothers (chi square 10.748, p-
value 0.096)14. These data showed that we cannot 
rely merely on maternal education alone, in terms 
of expected beneficial effects on child health. 
Super additive measures may be necessary pre-
conditions for higher levels of maternal education 
to result in improved child health. 

When maternal occupation was compared 
with childhood diarrhea, it was found to have 
significant association. According to our study 

Table-II: Comparison of risk factors with acute diarrhea. 

Socioeconomic 
Variables 

Diarrhea (2-5 years) 
p-value Odds Ratio 95% CI 

Cases, n (%) Control, n (%) 
Age of Child 

2-3 years 110 (59.1%) 76 (40.9%) 
p<0.01** 21.84 11.10 - 42.96 

4-5 years 11 (6.2%) 166 (93.8%) 
Gender of Child 

Male 80 (35.9%) 143 (64.1%) 
0.19 1.35 0.85 - 2.13 

Female 41 (29.3%) 99 (70.7%) 
Mothers’ Education 

No formal education 20 (32.3%) 42 (67.7%) 
0.84 0.94 0.52 - 1.69 

Formal education 101 (33.6%) 200 (66.4%) 
Working Status of Mother 

Less than Rs.30000 90 (34.2%) 173 (65.8%) 
p<0.01** 3.27 1.81 - 5.93 

Rs.30000 or more 31 (31%) 69 (69%) 
Monthly Income 

Less than Rs.30000 90 (34.2%) 173 (65.8%) 
0.56 1.15 0.70 - 1.89 

Rs.30000 or more 31 (31%) 69 (69%) 
House Type 

Kacha 70 (41.2%) 100 (58.8%) 
p<0.01** 1.94 1.25 - 3.03 

Pakka 51 (26.4%) 142 (73.6%) 
Settings 

Urban 69 (40.1%) 103 (59.9%) 
p<0.01** 1.79 1.15 - 2.78 

Rural 53 (27.2%) 138 (72.8%) 
*Statistically significant variables at p<0.05; **statistically highly significant variables at p<0.01 
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the children of working mothers had a higher  
risk of diarrhea compared with children whose 
mothers were house wives. A study extracted 
from the National DHS data using data extraction 
tools in North West Ethiopia manifested that 
children of mothers who were engaged in any 
outdoor work were about two times more likely 
to have diarrhea compared to children of mothers 
who were not working15. Children of working 
mothers had 14% more chances to have diarrhea 
than non-working mothers. This finding assists 
those who suggest that a mother’s work is 
undesirable to her child’s well-being. Mothers’ 
absence from the household not only disturbs   
the internal system of the home, but with poor 
socioeconomic support leads to deleterious 
effects on child health16. 

The association of diarrhea and nature of 
houses (Kacha or Pakka) again had a statistical 
significant association in the current study. 
Nigeria study by Oluranti Epko, as in our study, 
showed a positive correlation between Kacha 
house and diarrhea in young children (OR = 0.73, 
95% CI = 0.40-1.19)17. 

When compared in terms of Dwelling, it was 
observed that urban settings are more prone to 
acquire childhood diarrhea than rural settings. 
Majority of the households in Pakistan drink 
bacterially contaminated water as our water 
pipes are choked with filth. Another study was 
conducted in Mbour in a four-year time period.  
A total of 111,302 child-visits were included               
in the 24 health facilities. It was concluded that          
the occurrence of diarrheal cases was higher       
in urban areas compared to rural settings (24.4%   
vs. 19.9%)22. Similar findings were seen in another 
study conducted in Kenya where children living 
in rural area were less likely to have experienced 
diarrhea than children in urban areas18. 

When categories of monthly income were 
inquired in our study, majority 211 (58.1%) stated 
to have been earning between Rs 10,000 to Rs 
30,000 and surprisingly no association was obser-
ved between diarrhea and monthly income less 
than Rs 30,000/- or more (p=0.56). In a study con-

ducted by Kalakheti, diarrhea prevalence was 
low if father had a regular or stable job irrespec-
tive whether it was more or less than 30000/ 
month19.  

CONCLUSION 

Diarrhea morbidity varies across the geogra-
phical zones but still we were in a position to 
stress for the importance of some factors which 
may be helpful for the implementation of disease 
control programs in children. 

Child’s age had significant association with 
acute diarrhea. Children aged 2-3 years of age 
had more odds of developing diarrhea which 
decreased with increasing age. Similarly working 
status of mother and urban setting was signifi-
cantly associated with cases as compared to con-
trols. The independent variables that did not 
have significant association among cases and con-
trols were child’s gender and monthly income. 
Surprisingly maternal education also did not 
show any significant association in our study. 
These factors need to be further evaluated in 
eradicating the root cause of diarrhea. 
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