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Abstract: Background: Diarrhea is one of the leading causes of morbidity and mortality among under-five children 

nationally and globally. This study identified determinants of acute diarrheal disease among under-five children using 

hierarchical logistic regression. Objective: This study was conducted to identify determinants for hospitalization of children 

with acute diarrhea in Pawi Hospital, Benishangul Gumuz Region, Northwest Ethiopia, 2013/14. Methods: A hospital-based 

case-control study was performed on 148 cases and 442 controls. Data were collected using structured questionnaires. Both 

bivariate and hierarchical logistic multivariate analyses were carried out to identify the determinants of acute diarrheal. Results: 

Determinants for acute diarrheal disease were identified. Rural residence [AOR=6.8, 95%CI= (3.3, 14)], mothers having a low 

education [AOR=4.0, 95%CI= (1.5, 11.0)], living in a non-model households [AOR=2, 95%CI= (1.1, 4.0)] were from 

socioeconomic variables. Improper child stool disposal [AOR=2. 7, 95%CI= (1.5, 4.8)], not treating water at home [AOR=2. 5, 

95%CI= (1.3, 4.6)] were among the environmental sanitation factors. Child`s age 6-11 moths [AOR=3.8, 95%CI= (1.7, 8.9)], 

bottle feeding [AOR=10, 95%CI= (4.6, 21.9)], being malnourished [AOR=2.3, 95% CI= (1.3, 3.91)], and maternal diarrhea 

[AOR=8. 8, 95%CI= (4.0, 19.0)] were determinants of acute diarrheal disease in under fives. Conclusions: Acute diarrhea is 

influenced by factors from all hierarchical levels. Therefore, Avoiding bottle feeding and interpersonal transmission, 

strengthening women’s education, improving child nutrition; maximizing the health extension package model households and 

treating water at home are recommended with more emphasis on rural living children. 
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1. Background 

Infectious diarrhea remains one of the leading causes of 

childhood morbidity and mortality worldwide [1]. According 

to the World Health Organization (WHO) and United 

Nations Children Funds UNICEF, there are about two billion 

cases of diarrheal diseases worldwide every year [2]. 

Diarrhea kills more than 5,000 under-five children every 

day—more than AIDS, malaria, and measles combined, one 

in nine under-five child deaths are due to diarrhea [3]. While 

diarrheal disease occurs worldwide, 90 percent of diarrheal 

disease deaths in under-five children occur in developing 

countries [4]. 

Each child under five years of age experiences an average 

of three annual episodes of acute diarrhea. Globally in under-

five age groups, acute diarrhea is the second leading cause of 

death (next to pneumonia), and both the incidence and the 

risk of mortality from diarrheal diseases are the greatest 

among under-five children in this age group. Other direct 

consequences of diarrhea in under-five children include 

malnutrition, growth faltering and impaired cognitive 

development in resource-limited countries [2].  

In Ethiopia, diarrhea is the second cause of hospital 

admission and morbidity among children under 5 years next 
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to pneumonia [5]. According to Ethiopian Demographic and 

Health Survey (EDHS) 2011, the prevalence of diarrhea 

among under-five children is 13%. A high prevalence of 

diarrhea was observed among children residing in 

households that drink from unprotected wells (18%), those 

residing in rural areas (14%) and from Benshangul-Gumuz 

region. In this region, the prevalence of diarrhea is 23% 

with child mortality rate of 169 per 1,000 live births; both 

are the highest among regions in Ethiopia [6]. Diarrheal 

disease is the third cause of admission in patients at Pawi 

hospital [7]. 

Although, there are many determinants of diarrhea 

identified by different studies, the decision to include risk 

variables was based on statistical significance only but 

should also be determined through a hierarchical conceptual 

framework that includes various levels and maintains 

relationships [8]. This study thus aimed to assess the 

determinants of acute diarrhea among young children in Pawi 

hospital, Northwest Ethiopia. 

2. Methods 

A hospital-based case-control study was performed at 

Pawi General Hospital, from July to September, 2013. 

2.1. Study Area and Setting 

The study was conducted at Pawi hospital from July to 

September 2013. Pawi General Hospital, the only hospital in 

Metekel zone, serves a population of 597,970, and provides 

care to approximately 4,270 children every year; 37 of the 

129 beds in the hospital are allocated for children. Metekel 

zone is found in Benishangul-Gumuz region. It is the largest 

zones among the three zones found in the region with an area 

of 26,272 square kilometers, located 570 Kms Northwest of 

Addis Ababa, (the Ethiopian capital) and 390 Kms from 

Assosa (the Regional State capital). The most common health 

problems of children in Metekel zone as well as in the region 

are communicable diseases like, malaria, pneumonia, and 

diarrhea.  

2.2. Study Population 

All mothers/caregivers with children aged less than five 

years enrolled from July to September 2013 at Pawi hospital 

OPD/pediatrics ward in Metekel zone were included in this 

study. Children in the case group who took any antibiotics in 

the previous two weeks were excluded. 

2.3. Sample Size and Sampling Procedure 

A total of 618 under five children were selected and 10% 

non response rate was used to compute the sample size. This 

sample size was calculated by using EpiInfo 3.5.3 

considering the following assumptions: 95% confidence level; 

90% power; 1:3 case to control ratio; at least 2 the odds ratio 

to be detected; and 57.7% proportion of controls with 

exposure of bottle feeding from previous study in Ethiopia 

[9]. The cases studied where children with acute diarrhea on 

the pediatric ward/POPD of Pawi hospital coming for 

treatment from July to September, 2013. The controls were 

recruited from children on the same ward/OPD during the 

same period for causes other than diarrheal infection. A 

questionnaire was filled from mothers/caregivers in the OPD 

and inpatient pediatric ward. The first eligible case was 

selected for interview mother/caregiver at OPD after the 

child was diagnosed. But if the selected child had referred to 

inpatient, mothers/caregivers were interviewed in the 

inpatient when their child was received appropriate drug 

and/or supportive therapy. 

2.4. Data Collection and Quality 

A structured questionnaire was prepared based on 

reviewed literature. The common language in Metekel zone 

is Amharic. The questionnaire was prepared in English, then 

translated to Amharic, and back translated to English to 

maintain consistency. Mothers/caregivers were interviewed 

in the OPD/inpatient pediatrics ward on separate room. Three 

nurse data collectors and a supervisor were recruited and 

trained for 1 day on the technique of the interview and data 

collection. Pre-test was done in the hospital one week before 

the actual data collection in order to sort out language 

barriers and contextual differences on 28 mothers.  

2.5. Operational Definitions 

Diarrhea was defined as the passage of three or more 

liquid stools within a 24-hour period. Acute diarrhea defined 

as having diarrhea for less than 14 days.  

2.6. Data Collection and Management 

Data on socio-demographic, environmental sanitation and 

child care behavioral related variables were collected using a 

structured data collection format. The format was pretested at 

Pawi hospital one week before the actual data collection on 

28 participant mothers and improved accordingly. Data were 

collected by a public nurse who works at the under-five 

OPD/inpatient pediatrics wardof the hospital. Data were then 

checked, coded and entered in to EpiInfo version 3.5.3 and 

analyzed by SPSS version 20.0. Most of the variables were 

fitted to the bivariate logistic regression. Then all variables 

having p value ≤ 0.2 in the bivariate analysis were further 

entered into multivariate hierarchical logistic regression 

model. Variables reaching the p-values 0.15 were kept in the 

subsequent multivariate model and in the final model 

variables having p value < 0.05 were taken as significant 

determinants. Crude and adjusted odds ratios with their 95% 

confidence intervals were calculated. 

2.7. Ethical Considerations 

Ethical clearance was obtained from Institutional Review 

Board of the University of Gondar. Permission letter was 

obtained from Pawi hospital administration. Volunteer 

informed consent from individual mothers was obtained. 

Names and personal identifiers of mothers were not included 

in the study. 
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3. Results 

Socio-demographic characteristics of the study participants  

A total of 618 mothers/caretakers of under-five children 

(148 cases and 442 controls) with a response rate of 95.5% 

were included in the analysis. One hundred forty three 

(96.6%) cases and 426 (96.4%) controls had their mothers as 

caretakers.  

One hundred thirty six (92%) cases, and 260 (58.8%) 

controls were from rural areas. Ninety seven (65.5%) cases 

and 155 (35.1%) controls were born from mothers with no 

formal education. Thirty two (21.6%) of cases and 69 (15.6%) 

of controls were from families graduated of the health 

extension package. Orthodox religion followers accounted 

58.1% of the cases and 60.4% of the controls. 

Ethnically, 99 (67%) of cases and 270 (61%) controls were 

Amhara. Married participants accounted 92.6% and 93.7% 

among the cases and controls respectively. Sixty six (44.6%) of 

the cases and half (50.7%) controls mother’s were farmers by 

occupation. Economic status, 79 (53.4%) cases and 206 (46.6%) 

control were from the family of middle income (Table 1). 

Table 1. Selected socioeconomic and demographic characteristics among under-five children (cases=148, controls=442) in Pawi Hospital, Northwest 

Ethiopia, 2013. 

Variable  Category  Cases (%) Controls (%) 

Residence  
Urban 12(8.1) 182(41.2) 

Rural 136(91.9) 260(58.8) 

Maternal education  

No formal education  97(65.5) 155(35.1) 

Primary (1-8) 39(26.4) 209(48.3) 

Secondary and above (9+) 12(8.1) 78(17.6) 

Ethnicity  

Gumuz 5(3.4) 16(3.6) 

Shinasha 3(2.0) 10(2.3) 

Agew 16(10.8) 68(15.4) 

Amhara 99(66.9) 270(61.1) 

Kembata 17(11.5) 33(7.5) 

Hadiya 3(2.0) 28(6.3) 

Others* 5(3.4) 17(3.8) 

Religion 

Orthodox 86(58.1) 267(60.4) 

Muslim 39(26.4) 107(24.2) 

Protestant 20(13.5) 62(14) 

Others** 3(2.0) 6(1.4) 

Family Size 
≤5 91(61.5) 243(55.0) 

>5 57(38.5) 199(45.0) 

Maternal age mean (±SD) 27.1(±5.56) 26.8(±5.2) 27.2(±5.7) 

Marital status of mother/caretaker 

Married 137(92.6) 414(93.7) 

Single 0(0) 5(1.1) 

Divorced 6(4.0) 16(3.6) 

Widowed 5(3.4) 7(1.6) 

Occupation of mother/caretaker 

Housewife 45(30.4) 117(26.5) 

Farmer 66(44.6) 224(50.7) 

Private work 26(17.6) 65(14.7) 

Gov't employee 11(7.4) 36(8.1) 

Family’s monthly income  

Low (250-999) 39(26.4) 115(26) 

Middle (1,000-2,999) 79(53.4) 206(46.6) 

High (3,000-8,500) 30(20.2) 121(27.4) 

*Tigrie, Welayta, Berta **Catholic, No religion 

Environmental sanitation characteristics 

One hundred twenty four (83.8%) cases and 399 (90.3%) 

controls were from a family with a latrine. Among the 523 

latrines, 120 (96.8%) cases and 295 (74%) controls had 

traditional pit latrine; 98 (79%) cases and 368 (92.2%) 

controls was owned privately. 

Eighty three (56.1%) case’s child stool disposing 

improperly; whereas 320 (72.4%) controls of child stool 

disposal in a latrine. More than half (53.2%) controls families 

were disposed refuse properly but 91 (61.5%) cases used the 

open field as solid waste disposal method.  

Improved source of drinking water was used by 94 (63.5%) 

cases and 374 (84.6%) controls household. Ninety nine (70%) 

cases did not have sources of household water in their 

compound, but more than halve (56%) of the controls had in 

their compound. One hundred two (68.9%) of cases and 231 

(52.3%) controls household families consume less than 

twenty liters per capita per day of water. one hundred 

seventeen (79%) cases and 266 (60%) of controls family did 

not use a home based water treatment method (Table 2). 

Table 2. Environmental sanitation characteristics among under-five children (cases=148, controls=442) in Pawi Hospital, Northwest Ethiopia, 2013. 

Variable  Category  Cases (%) Controls (%) 

Latrine availability 
Yes 124(83.8) 399(90.3) 

No 24(16.2) 43(9.7) 
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Variable  Category  Cases (%) Controls (%) 

Latrine Type (n=523) Traditional Pit Latrine 120(96.8) 295(73.9) 

 Ventilated Improved latrine 4(3.2) 104(26.1) 

Latrine ownership (n=523) 
Private 98(79.0) 368(92.2) 

Shared 26(21.0) 31(7.8) 

Child stool disposal 
In latrine 65(44) 320(72.4) 

Not In latrine 83(56) 122(27.6) 

Refuse disposal method 
Open field 91(61.5) 207(46.8) 

Pit/Burning/Garbage bin 57(38.5) 235(53.2) 

Source of water in the compound 
Yes 49(33.1) 247(55.9) 

No 99(66.9) 195(44.1) 

Type of water collection container 
Pot 12(8.1) 25(5.7) 

 Jerry can 136(91.9) 417(94.3) 

Source of drinking water 
Improved 94(63.5) 374(84.6) 

Unimproved 54(36.5) 68(15.4) 

Daily water consumption  
≤20 litre per capita per person 102(68.9) 231(52.3) 

>20 litre per capita per person 46(30.1) 211(47.7) 

Distance to water 

Source 

≤15 minute 129(87) 401(90.7) 

>15 minute 19(13) 41(9.3) 

Drinking water treatment at home 
yes 31(21) 176(39.8) 

No  117(79) 266(60.2) 

Shied to domestic animals 
yes 26(17.6) 17(3.8) 

No  122(82.4) 425(96.2) 

 

Child care and behavior related characteristics 

Half (50%) cases and 260 (59%) controls were males; the 

mean (±SD) age of children was 21 (±14.8) months cases and 

23 (±15) the controls. Eighty four (56.8%) cases and 213 (48%) 

controls were born in a health facility. Thirty six (24.3%) of 

cases and 21 (4.8%) of controls were on bottle feeding.  

Nutritional status of the child was assessed by weight for 

height Z score. Accordingly, 47 (31.8%) cases and 81 (18.3%) 

controls were wasted. One hundred six (71.6%) cases and 

344 (77.8%) controls were measles vaccinated. Forty three 

(48.6%) cases and 12 (2.7%) controls had reported with 

maternal history of diarrhea (Table 3).  

Table 3. Child care and behavior characteristics of under-five years children (cases=148, controls=442) in Pawi Hospital, Northwest Ethiopia, 2013. 

Variable Category Cases (%) Controls (%) 

Sex of child 
Male 74(50.0) 260(58.8) 

Female 74(50.0) 182(41.2) 

Age of child (months) 

<6 21(14.2) 49(11.1) 

6-11 24(16.2) 79(17.9) 

12-24 53(35.8) 119(26.9) 

25+ 50(33.8) 195(44.1) 

Place of birth of child 
Health facility 85(57.4) 212(48.0) 

Home 63(42.6) 230(52.0) 

Birth order 

1st 45(30.4) 149(33.7) 

2nd 46(31.1) 105(23.8) 

3rd 21(14.2) 72(16.3) 

4th + 36(24.3) 116(26.2) 

Breastfeeding Status 

Exclusive breastfeeding 31(20.9) 68(15.4) 

Mixed breastfeeding 92(62.2) 241(54.5) 

No breastfeeding 25(16.9) 133(30.1) 

Bottle feeding 
Yes 36(24.3) 21(4.8) 

No 112(75.7) 425(96.2) 

Duration of breast feeding 

<6 months 70(47.3) 176(39.8) 

6-23 months 57(38.5) 191(43.2) 

24+ months 21(14.2) 75(17.0) 

Vaccination status for >9 month (n=499) 
Fully vaccinated 93(74.4) 317(84.8) 

Not Fully vaccinated 32(25.6) 57(15.2) 

Measles 
Yes 106(71.6) 344(77.8) 

No 42(28.4) 98(22.2) 

Maternal history of diarrheal in previous 2 wks  
Yes 43(29.1) 12(2.7) 

No 105(70.9) 430(97.3) 

Height for Age Z score Normal  92(62.2) 276(62.4) 

 Stunted  56(37.8) 166(37.6) 

Weight for Age Z score Normal 74(50.0) 281(63.6) 

 Underweight  74(50.0) 161(36.4) 

Weight for Height Z score Normal 101(68.2) 361(81.7) 

 Wasted  47(31.8) 81(18.3) 

Hand wash practice of mother 
Good 4(2.7) 25(5.7) 

Poor 144(97.3) 417(94.3) 
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Determinants of acute diarrheal disease among under-five 

children; Overall relationships (Model description) 

Socio-demographic, environmental sanitation, and 

childcare and behavioral variables explain acute diarrheal 

disease among under-five children but better explain the 

outcome in model 3. Therefore the outcome of the final 

model (model 3) alone was used and interpreted (Table 4).  

Table 4. Model describing the hierarchical logistic regression analysis on 

the determinants of acute diarrheal disease among under-five children in 

Pawi hospital, Ethiopia, 2013. 

Model  Block x2 (p-value) 
Hosmer-Lemeshow’s goodness 

of-fit-test (p-value) 

Model 1 110.92(<0.001) 0.387 

Model 2 144.80(<0.001) 0.495 

Model 3 240.91(<0.001) 0.973 

Mode 1: socio-demographic variables, Model 2: socio-

demographic + environmental sanitation variables Model 3: 

socio-demographic + environmental sanitation + child care 

and behavioral variables. 

Determinants of acute diarrheal disease among under-five 

children  

(Hierarchical logistic regression multivariate final results) 

From the crude analysis, residence, educational status of 

the mother/caretaker, family size, the family’s monthly 

income and being model household in health extension 

package were variables showed significant association with 

diarrheal disease. Among the environmental sanitation 

variables: latrine availability, solid waste disposal method, 

child stool disposal, daily consumption of water per capita 

per liter and home based water treatment had significantly 

increased the odds of childhood diarrhea. Age of children, 

bottle feeding, vaccination of measles, hand wash practice of 

the mother, weight for age and height, maternal hand wash 

practice and history of diarrhea were identified as significant 

risk factors of childhood diarrhea morbidity in the bivariate 

analysis. 

In the multivariate analysis of the final model, children 

born from no formal educated mothers’ had more than four 

times higher odds of having diarrhea as compare to children 

born from mothers attained secondary and above [AOR = 

4.13, 95% CI = (1.54, 11.06)]. The odds of diarrhea in 

children from rural areas were more than six-fold higher as 

compared children from urban areas [AOR= 6.84, 95%CI = 

(3.26, 14.33)]. 

From the environmental sanitation variables entered in the 

second block of the analysis, water treating at home and 

improper child stool disposal remained significant. 

Accordingly the odds of developing diarrhea in children 

didn’t use treated drinking water at home were 2.4 times 

higher compared to children used home treated drinking 

water [AOR= 2.46, 95%CI = (1.32,4.57)]. The odds of 

having diarrhea in children disposed their stool improperly 

were more than two times higher to children disposed their 

stool in a latrine [AOR= 2.72, 95%CI = (1.54, 4.81)].  

 Bottle feeding, being age 6-11 months, wasted children 

and history of maternal diarrhea was determinant factors 

among the child care and behavior in the final model. The 

odds of having diarrhea in children on bottle feeding were ten 

times higher to children who were not used [AOR = 10, 95% 

CI = (4.56, 21.94)]. The odd of having diarrhea in children 

born from a mothers with a history of diarrhea were more 

than eight times higher relative to children born from 

diarrhea free mothers in the preceding two weeks [AOR= 

8.81, 95%CI = (4.04,19.20)]. The odds of having diarrhea in 

children being in the age group 6-11 months were more than 

two times higher to children being in the age of 25 months 

and above [AOR= 3.85, 95%CI = (1.67, 8.86)]. The odds of 

having diarrhea among wasted children were two-fold higher 

than the normal children [AOR= 2.25, 95%CI = (1.30, 3.91)] 

(Table 5).  

Table 5. Summary of the hierarchical logistic regression analysis of socioeconomic, environmental sanitation, and child care and behavior factors on the 

morbidity of acute childhood diarrhea in Pawi hospital, Metekel zone, Northwest Ethiopia, 2013. 

Variable Category Cases Control COR (95%C. I) AOR (95%C. I) 

Socio-demography variables     

Family residence* 
Urban 12 182 1.00 1.00 

Rural 136 260 7.9 (4.3, 14.8) 6.80 (3.26, 14.30) 

Educational status of mother* 

No Education 97 155 4.1 (2.1, 7.8) 4.13 (1.5, 11.06) 

Primary 39 209 1.2 (0.6, 2.4) 1.08 (0.40, 2.78) 

Secondary and above 12 78 1.00 1.00 

Monthly income 

Minimum 39 115 1.4 (0.8, 2.3) 1.60 (0.79, 3.38) 

Middle  79 206 1.5 (0.96, 2.5) 1.56 (0.80, 2.90) 

High  30 121 1.00 1.00 

HEP Model* 
Yes  32 69 1.00 1.00 

No  116 373 0.7 (0.9, 2.38) 2.06 (1.07, 3.98) 

Family size 
≤5 91 243 1.00 1.00 

>5 57 199 0.8 (0.9, 1.9) 1.4 0 (0.81, 2.45) 

Environmental sanitation variables 

Latrine availability 
Yes  124 399 1.00 1.00 

No  24 43 1.8 (0.3, 0.95) 1.86 (0.84, 4.14) 

Child stool disposal * 
In latrine 65 320 1.00 1.00 

Not in latrine 83 122 3.4 (3, 5) 2.72 (1.54, 4.81) 

Water percapita consumption  
≤20 liter 102 231 2 (1.4, 3.0) 1.74 (0.97, 3.10) 

>20 liter 46 211 1.00 1.00 
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Variable Category Cases Control COR (95%C. I) AOR (95%C. I) 

Water treatment* 
Yes  31 176 1.00 1.00 

No  117 266 2.5 (1.6, 3.9) 2.46 (1.32, 4.57) 

Child care and behaviour variable 

Age of child (months) * 

<6 21 49 1.7 (1.0, 2.2) 1.36 (0.58, 3.17) 

6-11 24 79 1.2 (0.6, 1.9) 3.85 (1.67, 8.86) 

12-24 53 119 1.7 (1.1, 2.7) 1.27 (0.69, 2.36) 

25+ 50 195 1.00 1.00 

Bottle 

Feeding* 

Yes  36 21 6.4 (11, 65) 10 (4.56, 21.94) 

No  112 421 1.00 1.00 

Weight for height* 
Normal 101 35 1.00 1.00 

Wasted  47 81 0.2 (1.4, 3.2) 2.25 (1.30, 3.91) 

Maternal diarrheal 
Yes 43 12 14.7 (3.3, 8.8) 8.81 (4.04, 19.20) 

No 105 430 1.00 1.00 

* Significant at p<0.05 

4. Discussion 

The aim of this study was identifying determinants of 

acute diarrhea among under-five children and the major 

determinants were maternal education, residence, and HEP 

model household; child stool disposal, drinking water 

treatment at home, maternal history of diarrhea, child age, 

bottle feeding and malnutrition. 

Children living in the rural areas were more likely to have 

diarrhea compared to those in the urban areas. This result is 

consistent with the finding in Eritrea [10]. The variation in 

residence may encompass different elements, ranging from the 

health seeking behavior of mothers to the availability of health 

services and clean household environment and water services. 

People in urban areas will have better health seeking behavior; 

they may have good access to health services and clean and 

safe water. Urban children were considerably more likely to 

have been taken for advice or treatment for diarrhea than rural 

children (54 percent versus 29 percent) [6]. 

Children from mothers with no formal educationwere 

significantly exposed to diarrhea than children from mothers 

of higher-level education. This finding is similar to the result 

obtained from another study in Ghana and Nigeria, where the 

morbidity of diarrhea varies according to education of 

mothers which was relatively high among children of 

mothers with no education [11-19]. Educated mothers will 

have better health seeking behavior and they will practice 

good child caring like taking appropriate action when feeding 

their offspring’s and during refusal disposal [11]. 

Being a model in HEP showed significant association with 

the morbidity of diarrhea in children. This might due to 

increased training and high follow up from the health 

extension workers for the graduated households. Model 

households might have better understanding related to the 

health of children and mothers.  

Using drinking water treated at home was a predictor of 

diarrheal morbidity. This may be due to collect water is liable 

for contamination during collection, transportation and 

storage which may in turn increase risk of diarrheal diseases. 

This finding is in agreement with study in Kenya and 

Ethiopia [20-22], but contradicts other previous studies in 

Ethiopia [23]. This difference might be attributed to the 

various methods of home based water treatment, and 

difference in the overall sanitation of the environment. 

Improper child stool disposal was associated with acute 

diarrhea, this was consistent with different previous studies 

in Ethiopia [21, 24]. This is an important implication that the 

mere presence of latrine facility does not have a great 

contribution to prevention of excreta-related disease but it is 

the proper utilization that had a vital importance. 

It is well documented that maternal child care and hygiene 

practices have important impacts on the morbidity of diarrhea 

in children [22]. In this study, maternal history of diarrheal 

disease was associated with diarrheal morbidity in under-five 

children. This might be explained by the fact that maternal 

morbidity considered as a sign of disease exposure in a 

family. This is so because mothers are food handlers of the 

family and they are usually the main child care providers [10, 

22]. In addition, the care of the child may be compromised if 

the mother herself is sick. This finding was observed in 

Congo and Ethiopia, where maternal diarrheal morbidity was 

associated with a two-fold and five-fold increase in the odds 

of diarrheal disease in children respectively. Mother’s 

exposure to diarrhea may also indicate poor hygienic practice 

in the household that results in disease incidence for the 

children [19, 25, 26]. A significant association was observed 

between bottle feeding and diarrheal morbidity. Similar 

findings were observed in different areas of Ethiopia [9, 21, 

27]. The age of the child was shown a statistically significant 

association with the occurrence of childhood diarrhea, which 

is consistent with many studies in sub-Sahara countries; like 

in Eritrea, Ghana and Ethiopia [10, 16, 19]. According to 

study conducted in Eritrea, the risk was highest at age 

segments of 6-11 months and least at less than six months 

and 24 months and above. The low risk of diarrhea at the age 

group less than six months could be due to the protective 

effect of breast milk, inborn immunity and less exposure to 

unhygienic condition in the first six months of the child. On 

the other hand, the morbidity of diarrhea in the 6-11 month 

peaks when the child has lost inborn immunity, weaning 

practices, and exposed to different types of infections from 

eating food prepared with unclean water and food handler, 

and in unhealthy environments. At this age also, infants are 

either crawling or walking and, as such, can easily pick dirt 

or other unhygienic objects if left with less care and more 

attention is not given. 
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Nutritional status of the child was a determinant of 

childhood diarrhea. Wasting or thinness is indicated in most 

cases a recent and severe process of weight loss, which is often 

associated with acute starvation and/or severe disease [28]. 

This might be due to loss of nutrients in stools, and lack or 

malabsorption of nutrients during diarrhea and decrease in 

food intake both due to loss of appetite and restrictive feeding 

practices [29]. The finding was in line with studies done in 

Ethiopia, Peru, and South America but inconsistent with a 

study done in India. Nutritional status was not statistically 

associated with the occurrence of childhood diarrheal illness, 

rather with duration of diarrheal illness [29-31].  

5. Limitations 

Selection of controls in the hospital led to a limitation that 

the experience of the controls may not accurately represent 

the exposure distribution in the population from which the 

cases were derived. However, the majority of the controls 

were identified at OPD level, with diseases common to other 

healthy children, suggesting that the selection bias of controls 

in our study might be low. 

Some determinants were difficult to quantify, like 

economic level of the study subjects. Sometimes, they did 

not know their income exactly. Observation may be needed 

for some of the variables like sanitation, hygiene and water 

related practices at household level. However, it was 

impossible in the context of limited time and manpower. 

Some diseases in the control groups like pneumonia might 

have common shared risk factors with acute diarrhea. 

6. Conclusion 

Acute diarrheal disease in children age less than five is 

influenced by factors from all hierarchical levels. An 

indication of a single factor may not reduce the problem of 

acute diarrheal diseases in under-five children. 

This study identified under-five children from no formal 

maternal education, living in rural areas, not graduated in 

health extension package, improper child stool disposal, not 

using home based water treatment, maternal history of 

diarrhea in the previous two weeks of interviews, being in the 

age segments of 6-11 month, bottle feeding and being wasted 

as determinant factors of acute childhood diarrhea. In 

addition risk factors like graduation status of households in 

health extension package were different from previous results. 
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