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Abstract: Introduction: Diarrhea remains the second leading cause of death among 

children under five years globally. Nearly one in five child deaths, about 1.5 million each 

year, are due to diarrhea. It kills more young children than Acquired Immunodeficiency 

Syndrome (AIDS), malaria and measles combined. World Health Organization has 

accordingly underlined the need for epidemiological surveys of infantile diarrhea in all 

geographical areas. The main research objectives were to estimate the prevalence of 

diarrhea and identify factors associated with diarrheal diseases in Tiko city in 

Cameroon. Method: The present study was a cross-sectional community household survey 

which was conducted in Tiko town from 1st to 31st of August 2012. With the use of a 

questionnaire, a total of 602 households that had at least one child under five years of age 

were interviewed. Mothers/caregivers were questioned on the morbidity of diarrhea and 

the logistic regression model was employed to examine the determinants of childhood 

diarrhea. Both univariable and multivariable data analysis was performed using SPSS 

version 16.0. Results: The results of this study showed that the prevalence of diarrhea was 

23.8% and children under 24 months were highly affected. We found children using the 

main toilet and other types of toilet facilities such as bushes, diaper, and streams  

(OR: 0.194; p < 0.001, 95% CI) and usage of narrow-mouth container for storage of 

drinking water (OR: 0.492; p < 0.001, 95% CI) less likely to suffer from diarrhea.   

In contrast, higher rates of diarrhea prevalence were seen in children from households with 

two or more siblings (OR: 1.222; p < 0.001, 95% CI) and whose mothers/caregivers never 
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had the knowledge of safe sources of drinking water (OR: 1.849; p < 0.01, 95% CI). 

Conclusion: Childhood diarrhea is a public health problem in Tiko city. Hence, 

interventions aimed at reducing the prevalence should take into consideration the 

integration of family planning activities in the prevention of childhood diarrhea and the 

deployed of health personals to educate the community to adopt a hygienic behavior. 

Future research on the topic should be qualitative inquiry to complement the quantitative 

nature of this study. 

Keywords: risk factors; prevalence; morbidity; childhood diarrhea; Cameroon 

 

1. Introduction 

Diarrhea remains the second leading cause of death among children under five years globally [1]. 

Nearly one in five child deaths, about 1.5 million each year, are due to diarrhea [2,3]. It kills more 

young children than Acquired Immunodeficiency Syndrome (AIDS), malaria and measles combined [3]. 

Each year, an estimated 2.5 billion cases of diarrhea occur among children under five years of age,  

and estimates suggest that overall incidence has remained relatively stable over the past two decades [4]. 

It is estimated that, on average, each child under 5 years of age in developing countries suffers from 

three episodes of diarrhea per year [5]. In Africa, a child experiences five episodes of diarrhea per year 

and 800,000 children die each year from diarrhea and dehydration which account for 25 to 75% of all 

childhood diseases [6,7]. The number of childhood deaths only decreased by 4% in Africa from 2000 

to 2008, due to inadequate interventions and high poverty rate [8,9]. 

The timely administration of oral rehydration salt (ORS), zinc tablets, vitamin A supplementation, 

safe water, good sanitation, and the use of antibiotics have proven to be both cost effective and 

efficacious as primary interventions for preventing diarrhea morbidity [10–13]. Notwithstanding, 

diarrhea prevalence has remained relatively stable over two decades as the interventions are not effectively 

implemented by many children [10,11]. For instance, only 39% of infants less than 6 months are 

exclusively breastfed and only 35% of children with diarrhea receive oral rehydration therapy [14]. 

According to United Nations Children’s Fund (UNICEF) annual report, 93,000 children less than 

five die every year in Cameroon [15]. Diarrheal disease is one of the major public health problems 

that cause excess morbidity and mortality in children in Cameroon [16,17]. Although diarrhea is 

recognized as a serious public health problem in Cameroon, very little comprehensive studies 

relating diarrhea-causing pathogens responsible for endemic diarrhea among Cameroon’s children 

have been reported in the medical literature. World Health Organization (WHO) has accordingly 

underlined the need for epidemiological surveys of infantile diarrhea in all geographical areas.  

The main research objectives were to estimate the prevalence of diarrhea and identify factors 

associated with diarrheal diseases in Tiko city in Cameroon. 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3389023/#pmed.1001256-Black1
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2. Method and Materials 

2.1. Study Design and Setting 

The present study was a cross-sectional community household survey, which was conducted in Tiko 

town from 1st to 31st of August 2012. This is one of the administrative towns of Cameroon located in 

the South West region. Cameroon is one of the six Central African countries with an estimated 

population of 19.4 million inhabitants and a surface area of 475.440 km2 [18]. Tiko town consists of 

three health areas namely Tiko town, Holforth, and Likomba located in the Tiko health district (THD). 

This district is a rural-urban settlement that comprises one of the 18 health districts in the South-West 

region of the country. It has a surface area of 484 squares km with a total population estimated in 2010 

at 134,647 inhabitants, making a population density of about 278 inhabitants per square kilometer.  

Four percent (4%) of the total population consists of children less than 11 months, 18% consists of 

children less than 59 months. The district has recently suffered from the epidemic of cholera; one of 

the most acute forms of diarrheal diseases [17] 

Data analyzed in this study was collected from selected households using a pretested,  

well-structured questionnaire. This morbidity survey instrument (questionnaire) was designed based on 

the results of preceding studies [17] in the chosen communities and the conceptual framework of 

known predictors of childhood diarrhea [17]. The questionnaire had four sections with an initial 

section designed to obtain basic information on the composition of the household visited. The second, 

third, and fourth were aimed to assess demographic and economic characteristics, environmental 

characteristics, and information on child diarrheal episodes for the preceding four weeks period 

respectively. If no child less than five years resided in the household, the interview ended. If the 

household had one child or more children less than five years of age, further information was obtained 

f r o m  a randomly selected child from the mother/caregiver above 18 years. The questionnaire was 

written in both French and English and was translated verbally to Pidgin-English for those who do not 

understand the two official languages. 

2.2. Sample Size and Sampling 

The estimated sample size of the study was 255 households calculated based on the 21% findings of 

demographic and health surveys 2011, confidence interval of 95% (type value 1.96) and random error 

of 5% (type value of 0.05). Accurate determination of the minimum sample size is required for a given 

maximum error. The samples were selected using stratified and random sampling techniques. Initially, 

the health district was stratified into three health areas namely Holforth, Likomba, and Tiko town. 

One child under five years of age was randomly selected from each of the households for studying.  

The sample size of the study was doubled to have a narrower confidence interval and more significant 

results that can be generalized to the community [19]. 

2.3. Data Collection and Quality Control 

Gastroenteritis (diarrhea) refers to the acute onset of enteric symptoms unrelated to existing health 

conditions, medication use, or other non-infectious causes, and is defined by its clinical picture,  
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with symptom-based case definitions used to classify individuals as cases or non-cases. These case 

definitions are designed and used to estimate total morbidity, not as part of ongoing public health 

surveillance of enteric disease [20]. However, acute diarrhea was defined in our study as having 

three or more episodes of loose stools in any 24-h period within the past four weeks (28 days) before the 

interview. The definition excluded any type of chronic diarrhea already experienced by the 

respondent as a result of the underlying diseases such as Crohn’s disease, irritable bowel syndrome, 

colitis, diverticulitis of large intestine, or another chronic illness with symptoms of diarrhea or 

vomiting or symptoms were due to pregnancy, excess alcohol, or food allergy, or medication use. 

Since the duration of an episode of acute diarrhea is short, lasting usually a few days and rarely 

more than a week, an assumption for statistical analyses was that each case of acute diarrhea 

contributed to only one new episode of acute diarrhea in the preceding four weeks of the 

interview. Respondents who were ill prior to the 28-day observation period and still ill at the start of the 

observation were excluded from the cases. It was assumed that the prevalence of acute diarrhea and 

the population at risk were relatively stable throughout the year. 

The results of the pre-test done on 20 families or households in Tiko were utilized to improve on 

the questionnaire; making sure the questions were very short, simple, took little time to complete and 

were understood by participants to prevent ambiguous answers. The questionnaires were 

administered by the authors together with five trained health workers. The questionnaires were filled 

on the spot by the administrators, and participants were clarified in case of any misinterpretation of 

a question. Moreover, the filled questionnaires were again checked at the end of the day for 

completeness, clarity and consistency. 

2.4. Data Analysis 

Statistical analysis was done using SPSS windows version 16.0 and included Pearson’s  

Chi-square testing of all indicators because the dependent or independent variables had two or more 

categories. Descriptive statistics used to determine the prevalence of diarrhea (outcome variable). 

The frequencies, percentages and measures of central tendencies were obtained and displayed 

mainly on the tables and word expressions. The Pearson’s Chi-square was used because the dependent 

or independent variables had two or more categories. 

Logistic regression analysis was performed individually for three variable blocks, which estimated 

the effect socio-economic, environmental, and behavioral factors due to the dichotomous nature of 

dependent variable. The final model estimated the overall effect of the three blocks of variables.  

All models used simultaneous entry procedure to select the significant determinants. Variables that 

reached a likelihood ratio p-value < 0.05 were included in the multivariable analysis to reduce 

excessive number of variables and resulting instability of the model. In addition, other variables that 

have been scientifically confirmed to influence diarrhea prevalence were also included in the model 

and a manual backward step wise method was used [21]. The best-fit model was determined by 

Bayesian Information Criterion (BIC) statistics of model comparison. Tolerance for the different 

predictors was used to check for collinearity. We also tested for potential confounding by removing 

and inserting plausible variables iteratively to assess for a change of ≥25% in odds ratios and we tested 

for significant interactions between all final variables in the model. The strength of association of 
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determinant factors with the outcome variable was assessed using the odds ratio with a 95% 

confidence interval. Variables which were significant at p-value 0.05 level and 95% CI were 

considered to be the determinant factors of childhood diarrhea. 

2.5. Ethical Consideration 

The ethical clearance and approval were obtained from the Cameroon National ethics Committee 

and Cameroon Ministry of Health through the district medical board of Tiko health district where 

the study took place. Approval permission and written consents were obtained from all participants in 

the study before collecting data, and all had complete right to withdraw from the study at any time 

without any explanation, and without negative consequences. 

3. Results 

Characteristics of Subjects 

We initially planned to collect data on 255 children from each of the three health areas in Tiko 

Town which summed up to 765 children; but due to rejection of uncompleted questionnaires, 

withdrawal of consent by participants and the unwillingness to take part by mothers, we actually 

ended up with 283 (47%) households from Holforth, 166 (27.6%) household from Likomba and  

153 (25.4%) household from Tiko town which summed-up to 602 children. The response rates for 

Holforth, Likomba and Tiko town were 111%, 65.1% and 60%, respectively. The mean age of these 

children was 32.7 ± 19.0 months. Majority of mothers/caregivers were married, of age 25–34 years 

245 (40.8%) and more than 67% of the mother/caretakers were above 24 years of age. The mean age 

of mothers/caregivers was 32.7 ± 12.4 years. Predominant number of the family heads interviewed 

246 (40.9%) had obtained primary educational level, 216 (35.9%) were unskilled workers and 486 

(48.0%) earn a monthly average salary of 100–200 US Dollars (Table 1). 

Majority of the participants 319 (53.0%) lived in clean environment, 224 (37.2%) fetched water 

from sources such as well, river, lake, stream or non-equipped source for cooking, cleaning of kitchen 

utensils and laundry, 275 (45.7%) fetched drinking water from pipe borne taps, 176 (29.6%) trekked 

for 6–15 min to fletch drinking water, 401 (66.6%) of children used portable toilets facilities,  

448 (74.4%) of caregivers’ had knowledge of safe source of water and 486 (80.7%) of households 

used narrow-mouth containers for storage of water (Table 2). The prevalence of diarrhea in children 

aged less than five years was found to be 23.8% with children less than two years of age experienced the 

most of the disease (Figure 1). The mean duration of diarrhea stood at 2.9 ± 1.7 days. Holforth 

health area was exceptionally high with 25.8% prevalence rate. Most of the respondents (87.7%) 

complained of having stomach cramps as the main symptom and a large number of the subjects 

(54.8%) had the watery stool just from 1–2 days. Other symptoms experienced by participants included 

nausea, bloating, dehydration, fever and frequent urge to evacuate the bowels (Figure 2). More than 

half of the cases reported seeking no healthcare treatment and just 38 (26.6%) seeking some form of 

healthcare (Table 3). 
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Table 1. Demographic and socioeconomic characteristics of households in Tiko City, 2012. 

Characteristics 

Health Area 
Total  

(N = 602) 
Holforth 

(N = 283) 

Likomba 

(N = 166) 

Tiko Town 

(N = 153) 

Mother/Caretaker 
    

≤24 years 79 (27.9) 42 (25.5) 37 (24.2) 158 (26.3) 

25–34 years 100 (35.3) 75 (45.5) 70 (45.8) 245 (40.8) 

35 years and plus 104 (36.7) 48 (29.1) 46 (30.1) 198 (198) 

Marital status 
    

Single 41 (14.5) 21 (12,7) 20 (13.1) 82 (13.6) 

Married 213 (75.3) 137 (82.5) 116 (75.8) 466 (77.4) 

Divorce 03 (1.1) 01 (0.6) 02 (1.3) 06 (1.0) 

Widow(er) 26 (9.2) 07 (4.2) 15 (1.8) 48 (8.0) 

Household head’s Education level 
    

No level 19 (6.7) 5 (3.0) 03 (2.0) 27 (4.5) 

Primary 107 (37.8) 73 (44.0) 66 (43.1) 246 (40.9) 

Secondary 86 (30.4) 51 (30.7) 57 (37.3) 194 (32.2) 

Tertiary 71 (25.1) 37 (22.3) 27 (17.6) 135 (22.4) 

Socio-professional Category 
    

Unskilled worker 108 (38.2) 97 (58.4) 63 (41.2) 268 (44.5) 

Skilled worker 67 (23.7) 46 (27.7) 36 (23.5) 149 (24.8) 

Senior skill worker 15 (5.3) 05 (3.0) 03 (2.0) 23 (3.8) 

Head of an Enterprise 10 (3.5) 01 (0.6) 0 (0) 11 (1.8) 

Student 0 (0) 02 (1.2) 01 (0.7) 3 (0.5) 

Unemployed 04 (1.4) 0 (0) 03 (2.0) 7 (1.2) 

Other 79 (27.9) 15 (9.0) 47 (30.7) 14 (23.4) 

No. of Children <10years in the household 
    

1 98 (34.6) 98 (60) 55 (35.9) 213 (35.4) 

2 103 (36.4) 52 (31.3) 61 (39.9) 216 (35.9) 

3–4 69 (24.4) 46 (27.7) 31 (20.3) 146 (24.3) 

≥5 13 (4.6) 8 (4.8) 06 (3.9) 27 (4.5) 

Month average salary (U.S. Dollars) 
    

<100 101 (35.7) 46 (27.7) 41 (26.8) 188 (31.2) 

100–200 115 (40.6) 87 (52.4) 87 (56.9) 289 (48.0) 

201–1000 64 (22.6) 33 (19.9) 25 (16.3) 122 (20.3) 

>1000 3 (1.1) 0 (0.0) 0 (0.0) 3 (0.5) 

Total 283 (100) 166 (100) 153 (100) 602 (100) 

Other = Housewife, Businessmen (women)/hawker, Artist, Retired personnel. 
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Table 2. Environmental characteristics of households in Tiko City 2012. 

Characteristics 

Health Area 
Total  

(N = 602) 
Holforth 

(N = 283) 

Likomba 

(N = 166) 

Tiko Town 

(N = 153) 

Habitat quality 
    

Clean/security zone 168 (59.4) 52 (31.3) 99 (64.7) 319 (53.0) 

Dirty 108 (38.4) 111 (66.9) 53 (34.6) 272 (45.2) 

Swampy zone 7 (2.5) 3 (1.8) 1 (0.7) 11 (1.8) 

Water source for laundry and cooking 
    

Tap pipe borne inside the household 33 (11.7) 15 (9) 17 (11.1) 65 (10.8) 

Tap pipe borne outside the household 24 (8.5) 130 (78.3) 13 (8.5) 167 (27.7) 

Tap public and other collective pipe borne 3 (1.1) 13 (7.8) 9 (5.9) 25 (4.2) 

Covered or equipped well sources 65 (23) 1 (0.6) 54 (35.3) 120 (19.9) 

Stream/rain water/non-equipped well sources 158 (55.8) 7 (4.2) 60 (39.3) 225 (37.4) 

Water source for drinking 
    

Tap pipe borne inside/outside the household 106 (37.4) 130 (78.3) 90 (58.8) 326 (54.2) 

Tap public pipe borne 17 (6.0) 2 (1.2) 0.0 (0) 19 (3.2) 

Mineral water 65 (23) 11 (6.6) 53 (34.6) 129 (21.4) 

Other * 95 (33.6) 23 (13.9) 10 (6.6) 128 (20.7) 

Duration from Child’s water source 
    

0 mins 48 (17.0) 23 (13.9) 23 (15.0) 94 (15.6) 

1–5 mins 30 (10.6) 104 (62.7) 44 (28.8) 178 (29.6) 

6–15 mins 50 (17.7) 21 (12.7) 24 (15.7) 95 (15.8) 

16–30 mins 54 (19.1) 11 (6.6) 38 (24.8) 103 (17.1) 

31–60 mins 26 (9.2) 7 (4.2) 21 (13.7) 54 (9.0) 

>60 mins 75 (26.5) 0 (0) 3 (2.0) 78 (13) 

Child’s toilet 
    

Portable toilet/bucket 171 (60.4) 130 (78.3) 100 (65.4) 401 (66.6) 

Main toilet 62 (21.9) 17 (10.2) 34 (22.2) 113 (18.8) 

On soil around the compound/diapers/stream 50 (17.7) 19 (11.4) 19 (12.4) 88 (14.6) 

Child’s water storage container 
    

Pot/Basin 31 (11.0) 52 (31.1) 33 (21.6) 116 (19.3) 

Gallon/bottle 252 (89) 114 (68.7) 120 (78.4) 486 (80.7) 

Total 283 (100) 166 (100) 153 (100) 602 (100) 

Other * = other collective pipe borne, Pump wells/Boreholes, Well, Stream, Rain water. Habitat  

quality = how clean or dirty or swampy is the household surrounding. 
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Table 3. The health Characteristics of children under five years in Tiko, 2012. 

Characteristics 

Health Area 
Total  

(N = 602) 
Holforth 

(N = 283) 

Likomba 

(N = 166) 

Tiko Town 

(N = 153) 

Watery stool 3–4 times in 

past Four (4) weeks     

Yes 73 (25.8) 36 (21.7) 34 (22.2) 143 (23.8) 

No 210 (74.2) 130 (78.3) 119 (77.8) 459 (76.2) 

Symptoms 
    

Stomach cramps 61 (80.3) 33 (91.7) 34 (100) 128 (87.7) 

Headache 15 (19.7) 4 (19.7) 9 (26.5) 28 (19.2) 

Other * 26 (34.2) 10 (27.8) 7 (20.6) 43 (29.5) 

Duration of diarrhea 
    

1–2 days 43 (56.6) 20 (55.6) 17 (50.0) 80 (54.8) 

3–5days 18 (23.7) 11 (30.6) 12 (35.3) 41 (28.1) 

>5 days 15 (19.7) 5 (13.9) 5 (14.7) 25 (47.1) 

Health seeking behavior 
    

No treatment 42 (57.5) 21 (58.8) 16 (47.1) 79 (55.2) 

Medical center/pharmacy 18 (24.7) 11 (30.6) 09 (26.5) 38 (26.6) 

Home care 08 (11.0) 03 (08.3) 07 (20.5) 18 (12.6) 

Traditional 05 (06.8) 01 (02.8) 02 (05.9) 08 (06.0) 

Other * = nausea, bloating, dehydration, fever and frequent urge to evacuate the bowels. 

 

Figure 1. Twenty-eighth day prevalence rate of diarrhea in children under-five in Tiko 

City, 2012 (n = 602). 
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Figure 2. Diarrhea symptoms experienced by participants per health area in Tiko city 2012. 

A number of risk factors found significant in our univariable analysis include the number of children 

under ten years in the household (siblings), duration trekked to fletch water, quality of water use for 

drinking, quality of water use for cooking, cleaning of kitchen utensils and laundry, quality of the 

environment in which the children lived, the caregiver’s knowledge of safe source of water and 

type of container use for the storage of water were significant at p < 0.001 while age of the children, 

a n d  child’s toilet facility were significant a t  p < 0.05. 

The association of these risk factors and diarrheal morbidity in children less than five years of age 

in Tiko was evaluated using multivariable analysis. Among all variable analyzed, only number of 

children under 10 years living in a household, the child’s toilet facility (where the child defecates), 

drinking water storage container and the caregiver’s knowledge of safe source of water were significantly 

associated with diarrhea. 

We found children using the main toilet and other types of toilet facilities such as bushes, diaper, 

and streams (OR: 0.194; p < 0.001, 95% CI) and usage of narrow-mouth container for storage of 

drinking water (OR: 0.492; p < 0.001, 95% CI) less likely to suffer from diarrhea. 

In contrast, higher rates of diarrhea prevalence were seen in children from households with two or 

more siblings (OR: 1.222; p < 0.001, 95% CI) and whose mothers’/caregivers’ never had the 

knowledge of safe source of drinking water (OR: 1.849; p < 0.01, 95% CI) (Table 4). 
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Table 4. The distribution of children less than five of age with Diarrhea according to their 

Environmental and behavioral characteristics in Tiko city 2012. 

Characteristics Proportion OR p at 95% CI 

Number of children in household *** ***  

1 23.8 Ref 

p < 0.05 
2 37.8 1.222 *** 

3–4 30.8 0.577 

≥5 7.7 0.626 

Child’s toilet *** *** 

p < 0.05 
Portable toilet/bucket  72.0 Ref 

Main toilet 7.7 0.528 * 

Other * 20.3 0.194 *** 

Child’s water storage container *** ***  

Pot/Basin 28.0 Ref 
p < 0.05 

Gallon/bottle 72.0 0.429 *** 

Do you think your source of Water is safe? *** **  

Yes 63.6 Ref 
p < 0.05 

No 36.4 1.849 ** 

* = significant at 10%, ** = significant at 5%, *** = significant at 1%, p < 0.05 = significant on 

multivariable analysis. Other * = bush/stream/around the compound. 

4. Discussion 

This study provides thorough information about household characteristics in an urban setting of 

Tiko city and their interrelation with diarrhea prevalence among the children aged five years 

population. Our study found that, the prevalence of diarrhea in children aged less than five years 

was higher (23.8%) as compared to the 21% percent survey results carried out by the Cameroon 

National institute of Statistics [17]. A recent cross-sectional study conducted in Indigenous Batwa 

Pygmy population in southwestern Uganda to assess the burden and determinants of self-reported 

acute gastrointestinal illness within the previous 14 days showed a lower prevalence rate of 6·17% [22]. 

This finding is important because it has implications on the implementation of healthcare programs to 

address child health problems in Cameroon. The Integration of these programs needs to be intensified 

for effective reduction of childhood morbidity. The disparity in prevalence rates may be due to 

seasonal variation. The data of the present study was collected in August;  the heart of rainy 

season, when diarrhea prevalence has been reported to be high [23,24]. During this period water 

sources are easily polluted, these sources of water are mostly utilized by households for washing 

of hands, household activities and even drinking especially for those using streams or boreholes. 

Our findings found a positive association between the number of children under 10 years in  

a household and diarrhea prevalence rates. It is in consonance with a number of cross sectional 

studies conducted in Ethiopia [25], Niger [26] and Nigeria [27], and a case-control study conducted in 

Cameroon [28]. These studies have also reported a similar association between children family size 

and diarrhea morbidity. In addition, another study conducted in Pakistan with the goal to 

investigate the socio-economic determinants of diarrhea morbidity, also indicated that number of 

children born was a predictor of diarrhea among children aged less than five years [29]. This is 
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probably because as the number of children in a household increases, there will be a greater number of 

persons to visit the drinking container thus increasing the probability of dirtying the water, deteriorate 

the hygienic condition, which in turns increases the chances of contact with pathogens. Secondly,  

as the number of children increases, the usage of water also increases, thus it might be costly to 

sustain the increased with bottled water leading to the resorting to the different sources of water 

available at their disposal. It has been reported that it is difficult for the caregiver to care for a large 

number of children [30]. 

The type of toilet facility used by the children has been demonstrated to be associated with the 

incidence of diarrhea morbidity [31–34]. A household survey carried out in Rural Burundi to explore 

diarrhea prevalence in children less than five years of age showed that in the absence of toilet facility, 

children from mothers who had no education had a very high risk of developing diarrhea  

than children from mothers [31,35]. A randomized study conducted in Western Kenya on impact of 

school-based hygiene promotion and sanitation intervention on pupil hand contamination [33], and in 

Nepal [34] have also confirmed the association between toilet facility and diarrhea morbidity.  

This finding is in agreement with the later mentioned studies. Diarrhea is generally due to exposure to 

diarrhea-causing organisms which is mainly found in feces. Therefore, this perhaps depends on 

defecation habits and personal hygiene of the household [36,37]. 

The importance of water storage container in transmission of diarrhea-causing pathogens has been 

documented in a previous study [35]. The usage of narrow-mouth container for storage of drinking 

was also found in our study to be protective factor for diarrhea morbidity. This is in agreement with a 

study conducted in Southwest Ethiopia that have demonstrated significantly higher prevalence of 

diarrhea in children from households where water is obtained from storage container by dipping 

than in those where water is obtained by pouring [35]. 

In this study, there was significant association between knowledge of safe drinking water and diarrhea 

morbidity. Hygiene related studies investigating the effects of caregivers’ knowledge of safe drinking 

water on the incidence of diarrhea have also established this association [38,39]. This is most likely 

due to the fact that those who are informed of the safe source are likely to provide their children 

with water from safe sources or use safe sources for household activities as compared to those who 

do not know. Thus, their children will have a lesser chance of having diarrhea compared to their 

counterparts who lack the knowledge. In sub-Saharan Africa, caregivers are the closest persons to the 

children and decide on the type of water to be taken by the children. Hence, it is not surprising as noted 

in this study that, caregivers’ knowledge of safe drinking water is associated diarrhea morbidity. 

The study showed that diarrhea was significantly associated with children’s age in the univariable 

analysis. However, this association disappeared at the level of the multivariable analysis. This finding 

is analogous with a hospital based study carried out in Ghana on major parasitic causes of childhood 

diarrhea also confirmed this association [40]. Another cross-sectional study conducted in Eastern 

Ethiopia studying the prevalence of diarrhea and associated risk factors among children less than  

five years of age reported that diarrhea was significantly associated with children in the age groups  

6–11 months and 12–23 months compared to children aged above 35 months [41]. 

This paper demonstrated that the quality of drinking water used by households was an independent 

risk factor of diarrhea. However, this confirmed the findings of a study conducted in rural India with 

the aim to assess the effect of piped water on the prevalence of childhood diarrheal [42]. The study 
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showed that a child gains health from access to pipe water (safe water). They went further to show 

that, access to piped water significantly reduces diarrhea prevalence and duration. This is most likely 

due to the existing scientific knowledge that most diarrhea causing microorganisms are mainly 

transmitted through water. Treatment of water helps to kill these organisms as in the case of pipe borne 

water. Therefore, untreated water still contain vibrant strains of these microorganisms which when 

taken into the system will certainly cause the individual to be sick. 

Environmental quality was found to be an independent risk factor of diarrhea with the association not 

observed when other factors were controlled in the final model. However other environmental-based 

studies have established the association [1,35]. Our finding also contradicts a household survey carried 

on Rural Burundi which demonstrated that access to improved environmental sanitation has no 

significant effect on diarrhea prevalence [31]. 

Some of the shortcomings of our study include sampling and measurement errors, recall and 

misclassification bias, self-reported issues and lack of pathogen testing. In addition, the information 

obtained from this cross-sectional study is of diarrhea prevalence in the four weeks previous to the 

study, which does not account for seasonality. Hence, data are not comparable either across sites or 

over time. Some of the above mentioned shortcomings were reduced by asking several questions on  

a particular problem. In addition, the strength of our study lies in the unique characteristics of the 

Demographic Health Survey (DHS). DHS is nationally representative, and allows for findings to be 

generalized across the entire country. 

5. Conclusions 

In sum, the prevalence of diarrhea in children under five years is quite high in Tiko city with 

children younger than two years of age being the most affected. The availability of children under  

10 years in a household, the child’s toilet facility, drinking water storage container and the caregiver’s 

knowledge of safe source of water seem to play significant role diarrhea morbidity. Hence, interventions 

aimed at reducing the prevalence should take into consideration the integration of family planning 

activities in the prevention of childhood diarrhea and the deployed of health personals to educate the 

community to adopt a hygienic behavior. Future research on the topic should be qualitative inquiry 

to complement the quantitative nature of this study. 
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