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ABSTRACT 
Background: Acute diarrhea in children under the age of five is the leading cause of morbidity and mortality worldwide. 
It is important to identify factors associated with diarrhea in order to develop appropriate preventative and 
therapeutic approaches 

Aim: To assess hygiene and sanitation risk factors of diarrheal disease in children under five years old admitted to Dr. 
Jamal Ahmad Rashid Pediatric Teaching Hospital in Sulaimani City.  

Methods: A quantitative design (descriptive study) case control approach was used, data collected from the period 3rd 
of March to 3rd of June 2021 at Dr. Jamal Ahmed Rashid Pediatric Teaching Hospital in Sulaimani City, using a non-
probability purposive sample technique to select (105) children diagnosed with acute diarrhea as case group, and (105) 
non diarrheal children as a control group in outpatients unit in same hospital. Researcher collected the data by direct 
interview with mothers, data were analyzed by using the statistical package for social science (SPSS) version 21. 

Results: Out of 105 diarrheal groups 42.9 % of mothers their age between 25-34 years old, 39% were graduated from 
primary school, 86.7% were unemployed, 55.3% were insufficient, 62.9% were in urban area, and 74.3% of their families 
consist of less than five members. 49.5% of children their age were 12 months or younger, 53.3% were male, 34.3% 
were second birth order, 69.5% were normal birth weight, and 89.5% were complete vaccination. Significant association 
were found between mother age, level of education, child age, gender, methods of cleaning child after defecating, 
mother washing hands after toilet, after cleaning child perineum, before feeding child, methods of storing food for 
later use with diarrhea. 

Conclusions: Young and low educated mother, low family income, infant age, male gender, poor hygiene practice, 
were the main risk factors of diarrhea. To minimize the rate of childhood diarrhea, there is a need to improve 
awareness of mothers regarding sanitation and personal hygiene and rotavirus vaccination. 
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INTRODUCTION
The World Health Organization (WHO) defines 

diarrhea as three or more watery or loose stools 

per day, or stools that are more frequent than 

normal in an individual (WHO, 2017). Diarrhea can 

be classified clinically as acute diarrhea if it lasts 

for a few days and is either watery or bloody, or 

as persistent diarrhea if it lasts for two weeks or 

longer. Severe diarrhea can cause electrolyte and 

fluid loss, which can lead to serious complications 

or even death, especially in malnourished children 

(Black et al., 2008). 

Diarrhea in children is one of the most important 

diseases that health centers focus on because it 

can lead to loss of life for children if they do not 

receive the required health care and fastest 

action (Walker et al., 2013).  It is a leading cause 

of morbidity and mortality in children under the 

age of five in developing countries. Each year, 

over 1.5 million children die as a result of 

diarrhea. Among the leading causes of death of 

children of under five ages worldwide diarrhoea 

remains the second (UNICEF/WHO, 2009). 

However, study conducted in a pediatrics 

teaching hospital in Sulaimni city by Rashid et al., 

(2009) revealed that prematurity was the main 

cause of death among neonates, and diarrhea 

diseases were the main causes of death during 

infancy.  

Despite improvements in standard of living, 

advances in sanitation, water treatment, and food 

safety awareness, diarrheal illness continues to 

cause major economic and societal losses. 

(Reddington et al., 2014). Although there has 

been a reduction in overall worldwide mortalities 

due to diarrhea over the previous several 

decades, morbidity from diarrhea may not have 

exhibited a similar decline (Kosek et al., 2003). 

Iraq is a developing country that has seen the 

horrors of wars and sanctions for more than two 

decades. As in all wars the most susceptible group 

is children, especially on their health, because of 

the lack of proper nutrition, sanitation, and 

immunization, there is serious widespread 

diarrhea (Alam et al., 2000). Previously many 

studies in cities of Iraq indicate that improper 

breast feeding, water supply, poor hygiene and 

sanitation, low income, crowdedness, and low 

mother education are important risk factors for 

occurrences of diarrhea (Alaa et al., 2014; 

Harbetal.,2017; Al-Kubaisy et al., 2015; 

Siziyaetal.,2009; Lafta et al.,2019; Shamki et 

al.,2012; Rahi et al., 2013) however, we are still 

facing a lot of cases of acute diarrhea and its 

complication in every day practice (Tuky and 

Semender, 2019). 

For the effective prevention of diarrheal diseases, 

it is necessary to understand risk factors related 

to diarrhea especially in children under five years 

old, the aim of this study to identify hygiene and 

sanitation risk factors of diarrheal disease in 

children less than five years of age in Sulaimani 

city, Iraq. 

Objectives of the study 

1. To assess the risk factors for diarrhea in 

terms of hygiene and sanitation practices. 

2. To find out the association between socio-

demographic characteristics of mothers and 

their children with diarrhea  

3. To find out the association between 

hygiene and sanitation practice with 

diarrhea 

METHOD 

-Design of the Study 

A quantitative design “descriptive” study case-

control approach was carried out to achieve the 

objectives of study among participants.   

-Setting of the Study 

The present study was conducted at Dr. Jamal 

Ahmad Rashid Pediatric Teaching Hospital in 

Sulaimani City. 

-Sample of the Study 

A non-probability purposive sample of (105) 

children was definitely diagnosed with acute 

diarrhea in pediatric wards, and (105) children 

were selected as control group in outpatient unit 

in the same hospital that was not suffering from 

diarrhea for the last month. 

-Criteria of the Study Sample 

1. Patients diagnosed with acute diarrhea. 

2. Child under five years old and both 

genders. 

3. Mothers were willing to participate in the 

study. 

-The study instrument 

In order to collect the proper data, questionnaire 

form was developed by researcher based on 

related review of literature, and previous studies, 

to measure the variables underline the present 

study. It consists of three parts:- 

Part one: Socio-demographic characteristics of 

mother consist of (6) items, which include: age, 

level of education, occupation, residency, 

financial status, and family size. 
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Part two: Socio-demographic characteristics of 

children consist of (5) items, which include: age, 

gender, birth order, birth weight, and vaccination 

status. 

Part three: Sanitation and hygiene practice 

consist of (9) items include: methods of child 

defecation, methods of cleaning child after 

defecation, washing child hands before eating, 

mother washing hands after toilet, mother 

washing hands after cleaning child perineum, 

mother washing hands before feeding child, 

mother washing hands before preparing food, 

methods of storing food for later use, and having 

domestic animals. The SPSS (version 21) was used 

for the data analysis. The demographic 

characteristics of the samples were reported by 

using descriptive statistics (frequencies, 

percentages, and mean) and chi-square test used 

for associations. 

-Validity of the study tools 

Content validity of the questionnaire was 

determined through a panel of (15) experts of 

different specialties. All experts agreed that the 

questionnaires were clear, relevant and 

adequate. Minor changes were employed based on 

their recommendations and suggestions. 

-Pilot study 

A pilot study was conducted on a purposive sample 

of ten children with acute diarrhea in same 

hospital. The sample of the pilot study was 

excluded from the present study sample. 

The purpose of the pilot study was: 

1. To enhance the reliability of the 

questionnaire. 

2. To determine the clarification items of 

the questionnaire for the respondents.  

3. To determine the average time required 

for data collection. 

-Data Collection 

Before interviewing the mothers, an introduction 

was given and the purpose of the study was 

explained personally by the researcher to the 

subjects and to achieve verbal informed consent. 

Face to face interview was held by researcher and 

data was collected by using the constructed 

questionnaire from the period 3rd of March 2021 

to 3rd of June 2021... 

Statistical analysis 

The collected data were compiled and analysed 

using percentages, mean, median, and Chi-square 

tests using SPSS version 20. P values of 0.05 were 

used as a cut-off point for the significance of the 

statistical test. 

RESULTS  

Table (1) shows that 42.9 % of mothers in both 

case and control groups their ages ranged 

between (25-34) years old, with mean ages 

28.8±7.2, 31.4±7.5 respectively. In regard to the 

level of education, 39 % of mothers in case group 

were graduated from primary school, 36.2% of 

mothers in control group were graduated from 

secondary school. About mother's occupation in 

both case and control groups 86.7%, 77.1% of 

mothers were unemployed respectively. More 

than half 55.3% of mothers in case were 

insufficient, 41% of mothers in control group were 

barely sufficient. Regarding residency, 62.9% of 

samples in case group, 50.5 % in control groups 

were living urban area. According to family size 

74.3% of samples in case group and 72.4% in 

control group their families consist of less than 

five members and the rest of families consist of 

five or more members. 

Table (2) about half 49.5% of children in case 

group their age were 12 months or younger with 

mean age 20.5±16.2, and about one-third 35.3% of 

children in control group their age ranged 

between 13-24 months with mean age 23.5±16.In 

diarrheal group more than half 53.3% of children 

were male but in non-diarrheal group 60% of 

children were female.  Regarding birth order, 

34.3% and 30.5 % in case and control groups were 

second birth order. About two-thirds of children 

in both groups were born with normal birth weight 

which accounts for 69.5% and 64.8% respectively. 

The majority of sample in both groups were 

complete vaccination according to age which 

accounts for 89.5%, and 91.4% respectively. 

Table (3) shows that 67.6 % of children in case, 

59% of children in control group were using 

diaper, 21.9 % of children in case group, 34.3 % of 

children in control group were using toilet. More 

than two-thirds 71.4% of children in control group 

and more than half 58.1% of children in case group 

were used water for cleaning children after 

defecation. Highest percentage of mothers in case 

and control groups 76.2 %, and 89.5% were usually 

washing their hands after toilet, 62.9% and 81.9% 

in case and control group of mothers were usually 

washing hands after cleaning child’s bottom, 

55.2%, and 72.4 % of mothers in case and control 

group were usually washing their hands before 

feeding, 70.5% in case and 79% in control were 

usually washing hands before preparing food for 

their children. The highest percentage of samples 

were stored food in refrigerator for later use 

which accounts for 57.2 % and 69.5% respectively, 

finally, 83.8% and 78.1% of samples in both case 

and control groups had no domestic animals. 
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Table (4) shows significant associations were 

found between socio-demographic characteristics 

of mothers with diarrhea in terms of age, level of 

education, and economic status, while no 

significant associations were found between 

occupation, residency, and family size with 

diarrhea. 

Table (5) shows significant associations were 

found between socio-demographic characteristics 

of children with diarrhea in terms of age and 

gender, while no significant associations were 

found between birth order, birth weight, and 

vaccination status with diarrhea. 

Table (6) shows significant associations were 

found between sanitation and hygiene practice 

with diarrhea in terms of clean child's after 

defecating, mother washing hands after toileting, 

after cleaning child’s bottom, before feeding 

child and methods of storing food for later use, 

while no significant associations were found 

between methods of child defecation, mother 

washing hands before preparing food and having 

domestic animals with diarrheal group. 

Table 1. Distribution of sample according to mother’s sociodemographic characteristics 

Control Case Item Variable 

F (%) F (%) 

22(21.0) 37(35.2) 18-24  Age (years) 

45(42.9) 45(42.9) 25-34  

38(36.1) 23(21.9) ≥35  

31.4±7.5 28.8±7.2 Mean ±SD 

9(8.6) 17(16.2) Illiterate  Level of education  

28(26.7) 41(39.0) Primary school 

38(36.2) 26(24.8) Secondary school 

30(28.5) 21(20.0) Institute and university  

24(22.9) 14(13.3) Employee Occupation  

81(77.1) 91(86.7) Unemployed  

22(21.0) 16(15.2) Sufficient Financial status  

43(41.0) 31(29.5) Barely sufficient 

40(38.0) 58(55.3) Insufficient 

53(50.5) 66(62.9) Urban Residency  

44(41.9) 28(26.6) Suburban 

8(7.6) 11(10.5) Rural  

76(72.4) 78(74.3) Less than five  Family size 

29(27.6) 27(25.7) Five and more 

105(100) 105(100) Total 

 

Table 2. Distribution of sample according to child’s socio demographic characteristics  

Control Case Item Variable 

F (%) F (%) 

30(28.6) 52(49.5) ≤ 12 Age (months) 

37(35.3) 24(22.8) 13-24 

10(9.5) 7(6.7) 25-36 

18(17.1) 15(14.3) 37-48 

10(9.5) 7(6.7) 49-60 

23.5±16.0 20.5±16.2 Mean ±SD 

41(39.0) 56(53.3) Male Gender  

64(61.0) 49(46.7) Female 

22(21.0) 25(23.8) First Birth order  

32(30.5) 36(34.3) Second 

27(25.7) 19(18.1) Third 

24(22.9) 25(23.8) Fourth and more 

37(35.2) 32(30.5) Low birth weight Birth weight  

68(64.8) 73(69.5) Normal birth weight 

96(91.4) 94(89.5) Complete for age Vaccination  Status   

9(8.6) 11(10.5) Incomplete for age 

105(100) 105(100) Total 
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Table 3. Distribution of sample according to sanitation and hygiene practice 

 

Table 4. Cross-tabulation between socio-demographic characteristics of mothers and diarrhea 

χ2-square 
(P- value) 

Total Control 
N=105 

Case 
N=105 

Item Variable 

N (%) N (%) 

χ2=7.502 
(0.023) 

59 22(37.3) 37(62.7) 18-24  Age (years) 

90 45(50.0) 45(50.0) 25-34  

61 38(62.3 ) 23(37.7) ≥35  

χ2=8.749 
(0.033) 

26 9(34.6) 17(65.4) Illiterate Level of education  

69 28(40.6) 41(59.4) Primary school 

64 38(59.4) 26(40.6) Secondary school 

51 30(58.8) 21(41.2) Institute and university  

χ2=3.213 
(0.073) 

38 24(63.2) 14(36.8) Employee Occupation  

172 81(47.1) 91(52.9) Unemployed  

χ2=6.199 
(0.045) 

38 22(57.9) 16(42.1) Sufficient Financial status  

74 43(58.1) 31(41.9) Barely sufficient 

98 40(40.8) 58(59.2) Insufficient 

χ2=5.449 
( 0. 066) 

119 53(44.5) 66(55.5) Urban Residency  

72 44(61.1) 28(38.9) Suburban 

19 8(42.1) 11(57.9) Rural  

Control Case Items Variable 

F (%) F (%) 

62 (59.0) 71 (67.6) Diaper Methods of child defecation 

 7 (6.7) 11(10.5) Potty 

36(34.3) 23(21.9) Toilet 

30(28.6) 44(41.9) With wet tissue Methods of cleaning child after defecation 

75(71.4) 61(58.1) With water 

11(10.5) 25(23.8) Sometimes Mother washing hands after toilet 

94(89.5) 80 (76.2) Usually 

19(18.1) 39(37.1) Sometimes Mother washing hands after cleaning child perineum  

86(81.9) 66(62.9) Usually 

9(8.6) 15(14.3) Never Mother washing hands before feeding child 

20(19.0) 32(30.5) Sometimes 

76(72.4) 58(55.2) Usually 

4(3.8) 12(11.4) Never Mother washing hands before preparing food 

18(17.1) 19(18.1) Sometimes 

83(79.1) 74(70.5) Usually 

73(69.5) 60(57.2) In refrigerator Methods of storing food for later use 

2(1.9) 10(9.5) Unsafe method 

30(28.6) 35(33.3) Not storing food  

23(21.9) 17(16.2) Yes  Having domestic animals 

82(78.1) 88(83.8) No 

105(100) 105(100) Total  
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χ2=0.217 
( 0. 642) 

153 51(49.0) 78(51.0) Less than five  Family size  

57 30(52.6) 27(47.4) Five and more 

 

Table 5. Cross tabulation between socio-demographic characteristics of child and diarrhea 

χ2-Squar 
(P- value) 

 
Total 

Control 
N=105 

Case 
N=105 

Item Variable 

N (%) N (%) 

χ2=10.004 

(0.040) 

82 30(36.6) 52(63.4) ≤ 12 Age (months) 

61 37(60.7) 24(39.3) 13-24 

17 10(58.8 ) 7(41.2) 25-36 

33 18(54.5) 15(45.5) 37-48 

17 10(58.8) 7(41.2) 49-60 

χ2=4.311 

(0.038 ) 

97 41(42.3) 56(57.7) Male Gender  

113 64(56.6) 49(43.4) Female  

χ2=1.838 

0.607) ) 

47 22(46.8) 25(53.2) First Birth order  

68 32(47.1) 36(52.9) Second 

46 27(58.7) 19(41.3) Third 

49 24(49.0) 25(51.0) Fourth and more 

χ2=0.540 

( 0. 463) 

69 37(53.6) 32(46.4) Low birth weight Birth weight 

 

 
141 68(48.2) 73(51.8) Normal birth weight 

χ2=0.221 

( 0. 638) 

190 96(50.5) 94(49.5) Complete for age vaccination status 

20 9(45.0) 11(55.0) Incomplete for age 

 
Table 6. Cross tabulation between sanitation and hygiene practice and diarrhea 

χ2-Squar 

(P-value) 

Total Control Case Item Variable 

N (%) N (%) 

χ2=4.362 

(0.113) 

133 62 (46.6) 71(53.4) Diaper Method of child defecation 

18 7(38.9) 11(61.1) Potty 

59 36(61.0) 23(39.0) Toilet 

χ2=4.90 

(0.043 )  

74 30(40.5) 44(59.5) With wet tissue  Methods of cleaning child after defecation 

136 75(55.1) 61(44.9) With water 

χ2=6.571 

(0.010 ) 

36 11(30.6) 25(69.4) Sometimes Mother washing hands after toilet 

174 94(54.0) 80(46.0) Usually 

χ2=9.528 

(0.002 ) 

58 19(32.8 39(67.2) Sometimes Mother washing hands after cleaning child 
perineum  

152 86(56.6) 66(43.4) Usually 

χ2=6.687 

(0.035 ) 

24 9(37.5) 15(62.5) Never Mother washing hands before feeding child 

52 20(38.5) 32(61.5) Sometimes 

134 76(56.7) 58(43.3) Usually 

χ2=4.543 

(0.103 ) 

16 4(25.0) 12(75.0) Never Mother washing hands before preparing 
food 37 18(48.6) 19(51.4) Sometimes 

157 83(52.9) 74(47.1) Usually 

χ2=6.989 

(0.030 ) 

133 73(54.9) 60(45.1) In refrigerator Methods of storing food for later use 

12 2(16.7) 10(83.3) Unsafe method 

65 30(46.2) 35(53.8) No stored 

χ2=1.112 

(0.292 ) 

40 23(57.5) 17(42.5) Yes  Having domestic animals 

 

 

 
 
 

 

 

 

6



HYGIENE AND SANITATION RISK FACTORS 

 

DISCUSSION  

Part one: Sociodemographic characteristics of 
mothers and their children  
Based on the findings of the current study, less 
than half of the mothers belonged to the age 
group between (25-34) years. A study conducted 
at Saudi Arabia showed that found that 54.6 % of 
mothers were between (25-34) years old (Shati et 
al., 2020). 
 About level of education of mothers, more than 
one-third were graduated from primary school, 
approximately one-quarter of mothers were 
graduated from secondary school and majority of 
mothers were unemployed. This results in 
agreement with study conducted in Baghdad they 
found that highest percentage of mothers were 
uneducated and highest percentage of mother in 
their study was unemployed (Alaa et al., 2014). 
 Concerning residency highest percentage of 
sample were livings in urban area. This finding is 
consistent with a previous study conducted in 
Yemen by Bahartha and AlEzzi, (2015) which 
showed that 61% of samples lived in urban and 39% 
in rural areas. 
Approximately three-quarter of the sample their 
families consist of less than five members, the 
result of current study disagree with the findings 
of the study done by Tesfaye et al.,(2020) 
reported that the child in households of family 
members greater than five more likely to suffer 
diarrhea. This could be due to the fact that family 
size in Sulaimani city is smaller than in other cities 
of Iraq, since the present study was conducted in 
Sulaimani city and most of the samples were living 
in an urban area. 
Regarding child’s socio-demographic 
characteristics about half of children their ages 
were 12 months or younger with mean age 
(20.5±16.2).This finding in line with the finding of 
the study done by Bahartha & AlEzzi., (2015) they 
found the same results most of the children were 
under the age of one year old. In terms of child 
gender more than half of sample were male .This 
result  were agree with the study done by Pisey et 
al., (2020) they found that more than half of the 
children were male. 
According to birth order more than one-third of 
the children were second birth order. This 
findings agree with the study done by Mihrete et 
al., (2014) they mentioned that 30.7% of children 
2 or 3 birth order, being the second or third child 
had about three times more likely to have 
diarrhea compared to being the first child. 
In regard to birth weight highest percentage of 
children were born with normal birth weight, 
which accounts for 69.5%. This is consistent with 
the study of Oloruntoba, et al. 2014 they found 
that 68.2% of children were born with normal birth 
weight. 
The majority of children were received complete 
vaccination according to age, this finding 
consistent with a study conducted by Dairo et al., 

(2017) found that 84.6% of the study sample were 
fully vaccinated according to their age. 
Part two: risk factors of diarrhea in terms of 
sanitation and hygiene practice 
Concerning sanitation and hygiene practice, 
highest percentage of children were using diaper, 
which accounts 67.6 %. This result is consistent 
with Udeh's et al., 2021 study found that 69 % of 
children used diaper. 
Regarding methods of cleaning children after 
defecate more than half which accounting highest 
percentages of children were using water for 
cleaning of their child after defecating, according 
to a study conducted in Nigeria by Florence et al., 
(2017) they found that 85% of mothers used only 
water for cleaning child after defecating.. 
Regarding mothers hand washing at 4 critical 
times 76.2 of mothers were usually washing their 
hands after toilet, 62.9% of mothers were usually 
washing their hands after cleaning child 
perineum, 55.2% of mothers were usually washing 
their hands before feeding, and 70.5% of mothers 
were usually washing their hands before preparing 
food respectively. This is in line with Florence et 
al., (2017) findings, that shows nearly the same 
results, 94.5% of mothers were usually washing 
their hands after toilet, 73.5% of mothers usually 
were washing their hands after cleaning child 
perineum, 56.3% of mothers were usually washing 
their hands before feeding child, but the results 
of the same study disagree with present study in 
term of mothers washing their hands before 
preparing food for the child. 
In regard to storing foods for later use, the highest 
percentages of samples were stored food in the 
refrigerator for later use. This finding is 
inconsistent with the study Florence et al., 2017 
found that 26% of samples stored food in the 
refrigerator for later use. Furthermore, the 
availability of using refrigerator as a food 
preservation source was statistically linked to a 
low occurrence of diarrhea (Al-Hindi, 2017). 
In regard domestic animal the majority of sample 
no having domestic animals. This result agreed 
with the study done by Degebasa et al., (2018) 
who found that highest percentage of families did 
not have animals at home. 
 
Part three: association between socio 
demographic characteristics of mothers and their 
children in case and control groups. 
Significant associations were found between 
diarrhea and sociodemographic characteristics of 
mothers in terms age of mother, level of 
education, and financial status, it means that 
young and low educated of mothers, insufficient 
financial status are at more risk of diarrhea in 
children under five years old. Children whose 
mothers were younger more likely to have child 
diarrhea compared to those from older age 
mothers, which is consistent with study done by 
Edwin, and Azage, (2019) they found significant 
associations  were found between young mothers 
ages and diarrheal occurrence among under five 
children, as mother's age increased, the risk of 

7



Mosul Journal of Nursing * Vol. 10* Issue 1* January 2022                                    DOI: 10.33899/mjn.2022.170452 

 

diarrhea for the under five children decreased. 
The finding agree with a previous study conducted 
by Alaa et al., 2015 in Baghdad found a significant 
association between uneducated mothers with 
diarrhea. The prevalence of diarrhea differs 
depending on the education of the mother, 
children of secondary or higher educated mothers 
suffering less diarrhea than children of mothers 
with illiterate or primary school graduates (Boadi 
and Kuitunen et al.,2005).  
The current study revealed that significant 
associations were found between insufficient 
financial status of family and diarrhea, which is 
supported by a study conducted by Kalakheti et 
al. (2016), who reported that the low economic 
status of the family was significant with the 
occurrence of diarrhea in children under five 
years old. Children from families with poor 
economic status had a higher risk than children 
from middle and good economic status, this could 
be attributed to poor hygiene and sanitation, a 
lack of clean water, a lack of awareness about 
diarrhea prevention, improper stool disposal, and 
living in an unsafe environment (Habtu et al., 
2017). 
Significant associations were found between a 
child’s sociodemographic characteristics and 
diarrhea in terms of age and gender, which means 
that infant and male gender are at more risk of 
diarrhea in children under five years old. This 
result supported by Shimelis et al., (2008) they 
found were significant association were found 
between infant age and diarrhea .The high 
prevalence of diarrhea among this age could be 
explained by fact the child starts crawling at this 
age and the risk of ingesting contaminated 
materials such as soil, or due to cessation of 
breast feeding and introducing of bottle feeding 
in the early months of life (Mutama et al., 2019; 
Bahartha & AlEzzi 2015).Similar pattern was 
reported by Mutama et al., 2019 found significant 
association between males and diarrhea. Boys 
were more than two times more likely to be 
affected by diarrheal disease than girls among the 
participants in their study. 
 
Part four: association between case and control 
groups in regard to sanitation and hygiene 
practice 
significant associations were found between 
sanitation and hygiene practice with diarrhea in 
terms of methods of cleaning child after 
defecation, mother washing hands after toilet, 
mother washing hands after cleaning child’s 
bottom, mother washing hands before feeding 
child and methods of storing food for later use, it 
means that wet tissue used to clean child’s after 
defecation, sometimes wash child’s hands before 
eating, sometimes mothers washing hands after 
toileting, sometimes mothers washing hands after 
cleaning child’s bottom, sometimes mothers 
washing hands before feeding child and unsafe 
method of storing food for later use are at more 
risk of diarrhea in children under five years old. 

Regarding washing hands of mothers, this result is 
confirmed by Oloruntoba (2014), which reported 
that significant association between mothers 
often wash hands before feeding and diarrhea in 
their children, also found that significant 
association between mothers often wash hands 
after toilet and diarrhea in their children. 
Solomon et al., (2020) they found that significant 
association between mothers who do not wash 
hands after cleaning child's bottom, and 
mentioned that children of mothers who did not 
wash their hands after contact with child feces 
were six times more likely to develop a diarrheal 
disease than their counterparts. Another updated 
review of the evidence linking interventions of the 
promotion of hand hygiene and diarrhea morbidity 
showed a 40% reduction in diarrhea (Freeman et 
al., 2014). 
The current study indicated there is significant 
association were found between unsafe methods 
of stored food for later use and diarrhea, this 
result supported by a study from Vietnam that 
reported significant association between unsafe 
methods of stored food for later use and diarrhea 
(Bui, 2006). 
 
CONCLUSIONS 
Young and low educated mother, low family 
income, infant age, male gender, poor hygiene 
practice, were the main risk factors of diarrhea. 
To minimize the rate of childhood diarrhea, there 
is a need to improve awareness of mothers 
regarding sanitation and personal hygiene and 
rotavirus vaccination. 
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