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Introduction
Hand washing on a regular basis is one of the best ways to 
remove germs, avoid getting sick, and prevent the spread of 
germs to others.1 Hand washing at critical times in the com-
munity includes washing hands with water and soap after 
defecation, cleaning the child’s defecated buttock, before 
cooking, before eating, and before feeding the child.2 There 
are 5 main fecal-oral transmission routes (fluids, fingers, 
fields, flies, and food) through which pathogens can reach 
under-5 years old children in the home and cause enteric 
infection, which is a leading cause of under-5 years old mor-
tality in low-income countries.3,4 Diarrhea is more common 
among children under the age of 5 years old in communities 

that lack adequate sanitation and hygiene. There has been a 
significant increase in diarrhea among children under the age 
of 5 as a result of a lack of hand washing facilities.5-7

In many countries, mothers play a central role in children’s 
health, and their knowledge, attitudes, and practices have a 
significant effect on the maintenance of child health.8-12 
Inadequate water, sanitation, and hygiene (WASH) contrib-
ute to 88% of diarrhea cases.13 According to a World Health 
Organization (WHO) report in 2010, 1 in every 5 house-
holds had at least 1 child under the age of 5 years old who had 
been infected with diarrhea due to polluted water and poor 
hygiene practices14 and globally, 8 million children had died 
by 2012, mostly as a result of poor sanitation and unhygienic 

Predictors of Hand-Washing Practices at Critical Times 
Among Mothers of Under-5 Years Old Children in Rural 
Setting of Gedeo Zone, Southern Ethiopia

Ashenafi Agaro1, Habtamu Endashaw Hareru1, Temesgen Muche2, 
Daniel Sisay W/tsadik1, Zemachu Ashuro3, Belay Negassa3,  
Mehret Tesfu Legesse1, Abdene Weya Kaso1, Wagaye Alemu1,  
Addisu Alemayehu Gube1, Mekonnen Birhanie Aregu3  
and Negasa Eshete Soboksa3

1School of Public Health, Medicine and Health Science College, Dilla University, Dilla, Ethiopia. 
2Department of Human Nutrition, Medicine and Health Science College, Dilla University, Dilla, 
Ethiopia. 3Department of Environmental Health, Medicine and Health Science College, Dilla 
University, Dilla, Ethiopia.

ABSTRACT

Background: Various communicable and infectious diseases could be contained by proper hand washing leading to a reduction in mor-
tality and morbidity of children.

Objective: To assess predictors of hand-washing practices at critical times among mothers of under 5 years old children in rural setting 
of Gedeo zone, Southern Ethiopia.

Method: An institutional-based cross-sectional survey was conducted among 422 women with children under the age of 5 attended the 
Dilla Zuria health facility and were chosen using a systematic sampling method. Data was gathered using pre-tested interview-administered 
structured questionnaires. Data was entered into EPI info version 17 and analyzed using SPSS version 25. Binary logistic regression was 
employed to identify the association between dependent and independent variables. Finally, for variables with a P < .05 in multivariable anal-
ysis, adjusted odds ratio (AOR) with a 95% confidence interval (CI) was determined and interpreted.

Results: The hand washing practice of mothers at critical times was 44.9% [95% CI: 40.1, 49.7%]. The pertinent predictors were favorable 
attitude [AOR = 7.77, 95% CI: 4.56, 10.37], availability of water source near the household [AOR = 5.31, 95% CI: 3.56, 10.37], and constant 
availability of soaps at household [AOR = 2.32, 95% CI: 1.33, 6.70].

Conclusion: In our study, hand-washing practices at critical times was low. The pertinent predictors were attitude, the presence of a 
water source near the household, and the presence of soap. Therefore, it is advised to encourage domestic hygiene education to improve 
mothers’ attitudes and to increase the availability of water and soap close to the household to promote handwashing with soap and water at 
critical times.
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living circumstances.15 Poor water, sanitation, and hygiene in 
developing countries contributes to malnutrition, delayed 
physical development, and early childhood mortality in chil-
dren under the age of 5 years old, implying an underlying role 
of exposure to pathogenic bacteria and infection.12,16

Water, sanitation, and hygiene interventions focus on 
improving latrine facilities, communal and household water 
supply, and adult hygiene practices to prevent infectious disease 
via both primary (sanitation) and secondary (water treatment 
and handwashing) barriers, which could result in a significant 
reduction in environmental fecal contamination,17,18 which 
contributes to the achievement of Sustainable Development 
Goal 3 (SDG-3) that focuses on the development of healthy 
lives and well-being for all children and assists in the preven-
tion of preventable deaths among children under the age of 
5 years old, with all countries aiming to reduce under-5 mortal-
ity to no more than 25 deaths per 1000 live births between 
2017 and 2030.19,20

From hand hygiene maintaining methods hand washing with 
soap and water (HWWS) is considered the most cost-effective 
method to prevent the spread of the microrganisms.21-23 Washing 
hands with soap and water at important recommended times 
(after defecation, cleaning the child’s buttock who had defecated, 
before cooking, before eating, and before feeding the child) is the 
most effective method to prevent infections.2,24,25 Handwashing 
with pure soap, on the other hand, is efficient at eliminating 
harmful microbes.21-23 According to the current meta-analysis 
study, maternal hygiene intervention should result in a signifi-
cant reduction in the risk of diarrheal disease in children under 
the age of 5 years old.26 HWWS reduces respiratory and skin 
infections, including trachoma.13 Hand washing at critical times 
with soap and water can also reduce cholera and dysentery by 
48% to 59%.27

Under 5 years old, diarrheal disease is a major public health 
problem in Ethiopia, and it is one of the top 15 countries where 
nearly three-fourths of child deaths occur per 1000 live births. 
According to the Ethiopian Demographic Health Servey 
Report in 2016 (EDHS-2016) and other community-based 
studies, diarrheal diseases are a major public health problem in 
Ethiopia, causing excess morbidity and mortality among chil-
dren, with a prevalence ranging from 12% to 28%.28-34 As a 
result, mothers’ hand washing practice at critical times is crucial 
to avoid under-5 years old children’s morbidity and mortality 
from diarrheal diseases.

Based on our knowledge, there are few studies available,27,35,36 
and no published studies have been done on handwashing prac-
tice at critical times and associated factors among mothers of 
children under the age of 5 years old in the study area, despite 
the fact that the study area has a high prevalence of diarrhea 
(30.9%)37 and frequent occurrences of cholera.38 Therefore, this 
study aimed to assess hand washing practice at critical times 
and its associated factors among mothers of under-5 years old 
children to target the interventions in the study area. Improving 

under-5 diarrhea prevention practices have the potential to ben-
efit the entire community in the study area.

Materials and Methods
Study setting, design, and period

From January 1, 2021 to February 1, 2021, an institutional-based 
cross-sectional study was conducted in Gedeo zone, Dilla Zuria 
health facilities in Southern Ethiopia. Dilla Zuriya Woreda is 
359 km from Addis Ababa, Ethiopia’s capital city, and 90 km 
from Hawassa, the capital of the Sidma regional state. According 
to a report from the wereda administration office in 2020, there 
are 19 kebeles with a total population of 139 014, out of which 
21 700 were children under the age of 5. There are 5 govern-
ment-owned health centers and 28 health posts in the woreda.

Population

All mothers with under-5 year old children attended health 
facilities were considered as the source population. Mothers 
with under-5 year old children who presented in under-5 out-
patient departments (OPD) and pediatrics services during the 
data collection period were the study population. Mothers with 
at least 1 under-5-year-old child attended the outpatient 
department and pediatric services were included, and the unit 
of analysis was under-5 years old children. On the other hand, 
mothers who were unable to communicate and had a severely 
ill child were excluded.

Sample size determination and sampling technique

Sample size determination.  The sample size was calculated 
under the assumption of a single population proportion for-
mula, 2-sided confidence level (95% CI), 5% margin of error.

n = (zα/2)
2 p (1 − p)/d2 = (1.96)2 (0.522) (0.478)/(0.05)2 ≈ 384; 

where, n = Sample size, Zα/2 = critical value (1.96), p = magnitude 
of hand washing practice at the critical times from a previous 
study conducted at Debark town in 2018 was 52.2%,2 d = mar-
gin of error = 0.05. Finally, by considering a 10% non-response 
rate, the final sample size for the first objective was 422.

Sample size for associated factors was also determined using 
a study conducted in Debark town, northwest Ethiopia where 
maternal knowledge about handwashing was associated with 
hand washing practice at critical times,2 and a study done in 
Hadaleala District, Afar Region, Northeast Ethiopia revealed 
maternal educational status was a significant factor associated 
with handwashing practice.39 EPI Info version 7 Stat Calc 
software was used to determine the sample size for a cohort or 
cross-sectional study, assuming a 95% confidence interval (CI), 
an 80% power (P), and an unexposed to exposed ratio (1:1), the 
result showed that by considering 10% non-response rate, the 
sample size was 136 and 163 for maternal knowledge on hand-
washing and educational status, respectively. Therefore, the 
final sample size for this study was 422.
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Sampling technique.  There are 5 health centers in the dilla zuria 
woreda of Gedeo zone (ie, Chichu, Sisota, Andida, Udo, and 
Tunticha) and all health centers were considered for the study. 
According to a monthly record report from health facility reg-
istration books, 856 mothers with children under the age of 5 
attended health centers to get care for their children. The com-
puted sample size (422) was allocated proportionally to each 
health health center based on their monthly records of mothers 
with under the age of 5. A systematic sampling method was 
used to choose mothers from the daily patient record until the 
sample size was met (K (interval) = 856/422 = 2). Every second 
mother was interviewed after the first mother was chosen using 
the lottery method.

Study variables

Dependent variable
Hand-washing practices at critical times.  Measured using 

5 items of hand washing practice (ie, after defecation, after 
cleansing the child’s defecated buttock, before cooking, 
before eating, and before feeding the child) with a 4-point 
Likert scale (1 = always, 2 = usually, 3 = sometimes, and 
4 = never). The responses were coded as 1 for always and 
usually, 0 for sometimes, and never. We have reclassified the 
study participants as “yes” for those who answered “always” or 
“usually” for hand washing practice at critical times and “no” 
for those who responded “sometimes” or “never” for hand 
washing practice at critical times in order to obtain a binary 
outcome.21,23,40

Independent variables
Socio-demographic variables.  Such as age, education level 

(informal education, primary, secondary, college, and above), 
marital status (single, married, divorced, separated, and wid-
owed), employment status (unemployed, private worker,  
government employee, merchant, and student), family size (in 
number), and monthly income (in Ethiopian Birr).

Health-related/availability and accessibility variables.  Have 
you ever been attended by health extension workers (yes or no), 
the duration of the visit (at least once per month and never 
within a month), the types of water sources near the house-
hold ( protected versus unprotected), the location of the hygine 
facility (near to latrine, near to household, not separate place), 
the availability of the water source near the household (yes or 
no), and the constant availability of soaps near to the hand-
washing location (yes or no).

Maternal factors.  Knowledge (good, poor), attitude about 
hand washing at critical times (favorable or unfavorable).

Operational definitions

Hand washing.  Is the practice of washing hands with water 
and soap to get rid of dirt, grime, and microbes.41

Hand-washing practices at critical times.  Washing hand with 
soap and water after toilet visiting, after cleansing the child’s 
defecated buttock, before cooking (preparing food), before eat-
ing, and before feeding the child.42

Knowledge about hand washing at critical times.  Mothers were 
asked 7 “Yes” or “No” knowledge questions (with a Cronbach’s 
alpha of .86) about their knowledge of critical times for hand 
washing. Finally, the study participants whose scores were 
above the mean score of the sum of the knowledge questions 
were considered to have good knowledge.21,23

Attitude about hand washing at critical times.  Mothers were 
asked about their attitude on 12 attitudinal questions (with a 
Cronbach’s alpha of .89) on a 4-point Likert scale (1 = strongly 
agree, 2 = agree, 3 = disagree, and 4 = strongly disagree). Finally, 
we dichotomized the 4-point Likert scale attitude items for 
those respondents who responded strongly agree and agree as 
having a favorable attitude toward handwashing and disagree 
and strongly disagree as having an unfavorable attitude.23,43

Data collection techniques and procedure

A structured, interview assisted pre-tested questionnaire 
adapted from different literature2,21,23,42-47 was used to collect 
the data. The questionnaire was translated from English to 
the local languages (Amharic and Gedeuffa) for the sake of 
convenience for data collectors to easily conduct their inter-
views. The questionnaires were divided into 3 sections: socio 
demographic characteristic; the availability and accessibility 
of hygiene facilities; and knowledge, attitude, and practice of 
hand washing during critical times. A total of 8 female health 
professionals (2 environmental health, 4 Bachelor of Science 
(BSc) Nurse, and 2 BSc midwifery) were involved in the data 
collection process. One-day training was given for the data 
collectors about the data collection tool, techniques of inter-
view, selection of study participants, and ethical issues 
throughout the data collection process.

The data collectors attended all health facilities and inter-
view selected mothers of under-5 years old children. To avoid 
double recruitment, the identification number was indicated 
on the child medical card presented by mothers who had 
already been recruited.

Data quality control/management

Maximum effort was made to ensure data quality by giving 
morning remarks on how to eliminate or minimize errors and 
take corrective actions on time. Data collectors and supervisors 
were trained to ensure that they understood the study’s goal 
and the data collection procedure In order to ensure accurate 
answers to questions with asterisks and maintain the instru-
ments’ original meaning, the questionnaire was pre-tested on 
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5% of the sample in Wenago town, which has many of the 
same characteristics as the study area. The number and con-
tents of the items measuring knowledge, attitude, and hand-
washing at critical times were modified. Daily, immediate 
supervisors and principal investigators checked the collected 
data for completeness. After ensuring consistency and com-
pleteness, the supervisors handed over the completed question-
naire to the principal investigator, who double-checked it to 
ensure the data’s quality. Daily field supervision and spot-
checking was carried out in a continuous and strict manner.

Data processing and analysis

The data was entered into EPI info version 17 and then 
exported to the Statistical Package for Social Sciences (SPSS) 
version 25 for analysis. In order to describe categorical varia-
bles, frequency and percentage were utilized. The mean and 
standard deviation were applied to continuous variables. Both 
bivariable and multivariable logistic regression analysis was 
employed to identify the association of independent variables 
with the outcome variable. Those variables having a P-value 
less than .25 in the bivariabe logistic regression analysis were 
entered into the multivariable logistic regression analysis. 
Finally, those variables with a P-value of less than .05 in multi-
variable logistic regression analysis were declared significant 
factors associated with hand washing practice at critical times. 
The result of the final model was estimated and interesting 
using the adjusted odds ratio (AOR) with 95% confidence 
intervals (CI).

Results
Socio-demographic characteristics of mothers

A total of 408 mothers with children under the age of 5 who 
were attending Dilla zuria health facilities were participated in 
this study, with a response rate of 96.7%, the remaining 3.3% of 
non-repondents were due to lack of interest to participate and 
withdraw at the middle of the interview. The mean (± (stand-
ard deviation (SD) age was 31.9 (±7.7) years with 173 (42.4%) 
of the participants were found in the age group of 25 and 
34 years. The majority of mothers (90.0%) were married. Nearly 
half (47.5%) of the mothers finished primary school. Nearly 
half (49.0%) of the study participants were housewives. Half 
(50.2%) of the participants had more than 5 family members. 
Furthermore, the mean monthly (± SD) income of the partici-
pants were 3121 ± 2249 Ethipiopian Birr (ETB) with 263 
(64.5) of the participants earns below 3121 ETB per month 
(Table 1).

Availability and accessibility of hygiene facilities

Out of the total 408 participants, 297 (72.8%) of the house-
holds were ever attended by health extension workers (HEWs). 
Of these, 104 (35.0%) were attended by HEWs at least once 
per month.

About 260 (63.7%) of the participants reported that they 
have no sufficient water for hand washing at home. Nearly 
two-third (63.2%) of the paritcipants had a protected water 
source around the household, 174 (42.6%) had hand washing 
facilities near the household and more than 3-quarter (76.2%) 
of the participants had constant avalalility of soaps near the 
handwashing location (Table 2).

Knowledge of hand washing practice at critical 
times

Participants were interviewed for 7 knowledge based ques-
tions about hand washing at critical times; Out of 408 study 
participants, 346 (84.8%) had ever heard about hand washing 
at critical times. About 186 (45.6%) know the importance of 

Table 1.  Socio-demographic characterstics of the mothers of under-5 y 
children attended in Dilla zuria health facilities, Gedeo zone, Southern 
Ethiopia, 2021 (n = 408).

Variables Category Frequency (%)

Age (y) 15-24 81 (19.9)

25-34 173 (42.4)

35 and above 154 (37.7)

Total 408 (100)

Marital status Single 10 (2.5)

Married 367 (90)

Divorced 12 (2.9)

Separated 16 (3.9)

Widowed 3 (0.7)

Total 408 (100)

Educational status 
of the mother

No formal education 100 (24.5)

Primary 194 (47.5)

Secondary and above 114 (28)

Total 408 (100)

Occupational 
status of the 
mother

Unemployed 211 (51.7)

Employed 57 (14)

Merchants 140 (34.3)

Total 408 (100)

Family size ( in 
number)

<5 203 (49.8)

⩾5 205 (50.2)

Total 408 (100)

Monthly income 
(mean)

<3121 263 (64.5)

⩾3121 145 (35.5)

Total 408 (100)
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handwashing at critical times, 179 (43.9%) participants know 
critical times of hand washing helps to reduce gastrointestinal 
disease, 194 (47.5%) know hands need to be washed at least 
for 20 seconds (Table 3).

Out of the total 408 participants, 234 (57.4%) had a good 
knowledge about hand washing practice at critical times 
(Figure 1).

Attitude toward hand washing practice at critical 
times

Out of the total 408 study participants, 48 (11.8%) strongly 
agreed on washing hands after toilet visits could prevent dis-
ease. While, 33 (8.1%) and 22 (5.43%) were agree and strongly 
agree on nail cleanliness is important to prevent foodborne 

diseases, respectively. Only 36 (8.8%) and 31 (7.6%) agree and 
strongly agree, respectively using hand towels after washing 
hands reduces the bacterial load on hands (Table 4). Therefore, 
out total 408 participants, 153 (37.5%) had a favorable attitude 
toward hand washing practice at critical times (Figure 2).

Table 2.  The availability and accessibility of hygiene facilities among 
mothers of under-5 y children attended Dilla zuria health facilities, 
Gedeo zone, Southern Ethiopia, 2021 (n = 408).

Variables Category Frequency (%)

Ever been attended by 
health extension 
workers (HEWs)

No 111 (27.2)

Yes 297 (72.8)

Total 408 (100)

If you visted by HEWs, 
how often do the 
health extension 
workers attended you

At least once per 
month

104 (35.0)

Never attended 
within a month

193 (65.0)

Total 297 (100)

Availability of water 
source near the 
households

No 260 (63.7)

Yes 148 (36.3)

Total 408 (100)

If “Yes”for the above 
questions, what ypes 
of water sources are 
available near the 
households

Protected water 
source

71 (47.9)

Unprotected water 
source

77 (52.1)

Total 148 (100)

Type of hand washing 
facility

Water only 74 (18.1)

Water and soap 253 (62.0)

Water and ash 81 (19.9)

Total 408 (100)

The location of your 
hand washing facility

Near to latrine 120 (29.4)

Near to household 174 (42.6)

Not separate place 114 (27.9)

Total 408 (100)

Constant avalilability 
of soaps near the 
handwashing location

Yes 311 (76.2)

No 97 (23.8)

Total 408 (100)

Table 3.  Knowledge of hand washing practice at critical time’s among 
mothers of under 5 y children attended Dilla zuria health facilities, 
Gedeo zone, Southern Ethiopia, 2021 (n = 408).

Knowledge items Category Frequency (%)

Ever heard about critical 
times of hand washing

Yes 346 (84.8)

No 62 (15.2)

Total 408 (100)

Know importance of hand 
washing at critical times

Yes 186 (45.6)

No 222 (54.4)

Total 408 (100)

Critical times hand washing 
helps to reduce 
gastrointestinal disease

Yes 179 (43.9)

No 229 (56.1)

Total 408 (100)

Know hands need to be 
washed at least for 20 s

Yes 194 (47.5)

No 214 (52.5)

Total 408 (100)

Hands not washed properly 
can transfer disease

Yes 190 (46.6)

No 218 (53.4)

Total 408 (100)

Know mothers have a 
significant role in the hand 
hygiene

Yes 223 (54.7)

No 185 (45.3)

Total 408 (100)

Long nails can harbor and 
easily transfer disease

Yes 209 (51.2)

No 199 (48.8)

Total 408 (100)

57%
43% Good

Poor

Figure 1.  Knowledge of hand washing practice at critical times among 

mothers of under 5 years old children attended Dilla zuria health facilities, 

Gedeo zone, Southern Ethiopia, 2021.
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Hand washing practice at critical time

Out of 408 mothers, 132 (32.4%), 102 (25.0), and 121 (29.7) of 
mothers always wash their hand with water and soap before 
eating, before food preparation, and after cleansing defecated 
child’s buttock, respectively (Table 5). Consequently, 183 
(44.9%); (95% CI: 40.1, 49.7) of mothers had hand-washing 
practices at critical times (Figure 3).

Factors associated with hand washing practice at 
critical times

In the bivariable logistic regression analysis those factors that 
have P < .25 were a candidate for multivariablelogistic regres-
sion analysis were; age (years), women educational status, 
woman main occupation, household monthly income, house-
hold size, knowledge about hand washing at critical times, 
attitude about hand washing at the critical time, availability of 
water source at home and constant availability of soaps near 
the handwashing location.

In the multivariable logistic regression analysis those varia-
bles whose P < .05; Mothers who had primary, secondary, and 
above in educational status, household monthly income above 
3121 ETB, favorable attitude about hand washing at critical 
times, availability of water source at home, and constant avail-
ability of soaps near the handwashing location was declared as 
statistically significant factors associated with hand washing 
practice at a critical time.

Mothers who had primary in educational status [AOR = 3.68, 
95% CI: 1.80, 7.48] and secondary and above educational sta-
tus [AOR = 4.05, 95% CI: 1.87, 8.78] were more likely to prac-
tice hand washing practice at critical times. Mothers with the 

Table 4.  Attitude toward hand washing practice at critical time’s among mothers of under-5 y old children attended Dilla zuria health facilities, Gedeo 
zone, Southern Ethiopia, 2021 (n = 408).

Attitude items Strongly 
disagree

Disagree Neutral Agree Strongly 
agree

n (%) n (%) n (%) n (%) n (%)

Washing hands after toilet visit prevent disease. 95 (23.3) 106 (26.0) 113 (27.7) 46 (11.3) 48 (11.8)

Washing hands with soap and water after toilet visit is a crucial 
practice.

91 (23.3) 123 (30.1) 80 (19.6) 66 (16.2) 48 (11.8)

Washing hands with soap and water before eating reduces diseases. 94 (23.0) 106 (26.0) 106 (26.0) 46 (11.3) 56 (13.7)

Nail cleanliness is important to prevent foodborne disease. 119 (29.2) 124 (30.4) 110 (27.0) 33 (8.1) 22 (5.4)

Using hand towels will reduce bacterial laod. 116 (28.4) 117 (28.7) 108 (26.5) 36 (8.8) 31 (7.6)

It is the responsibility of mothers to teach their children about 
washing hands at critical time.

133 (32.6) 104 (25.5) 106 (26.0) 34 (8.3) 31 (7.6)

Knowledge on proper hand washing procedure at critical times helps 
for better hand washing practices.

119 (29.2) 103 (25.2) 120 (29.4) 40 (9.8) 26 (6.4)

Washing hands at critical times is the main priority in disease 
prevention.

118 (28.9) 113 (27.7) 119 (29.2) 40 (9.8) 18 (4.4)

Following standard procedures for hand washing is my habitual 
action.

95 (23.3) 124 (30.4) 109 (26.7) 35 (8.6) 45 (11.0)

Frequently and appropriately washing hands can reduce disease 
burden among families.

102 (25.0) 129 (31.6) 107 (26.2) 32 (7.8) 38 (9.3)

Do you agree that the absence of soap is the reason for not washing 
hands.

87 (21.3) 91 (22.3) 127 (31.1) 39 (9.6) 64 (15.7)

Health education helps to improve hand hygiene 103 (25.2) 113 (27.7) 106 (26.0) 34 (8.3) 52 (12.7)

37.50%

62.50%

Favorable

Unfavorable

Figure 2.  Attitude toward hand washing practice at critical time among 

mothers of under-5 years old children attended Dilla zuria health facilities, 

Gedeo zone, Southern Ethiopia, 2021.
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household monthly income of above 3121 ETB was 2.33 times 
more frequently had hand washing practice at critical times 
[AOR = 2.33, 95% CI: 1.43, 3.48] as compared with those who 
with lower than 3121 ETB. Favorable attitude about hand 
washing at critical times [AOR = 7.77, 95% CI: 4.55, 13.27] 
were significantly higher as compared with their counterparts. 
mothers with a water source near the household were 5 times 
more likely to practice good hand washing at critical times than 
those without [AOR = 5.31, 95% CI: 3.56, 10.37]. Furthermore, 
mothers who had constant availability of soap near the hand-
washing location were twice as likely as the counterpart to 
practice good hand washing at critical times [AOR = 2.32, 95% 
CI: 1.33, 6.70] (Table 6).

Discussion
In this study, 44.9% [95% CI: 40.1, 49.7%] of participants had 
good hand washing practice at critical times. This is consistent 
with previous studies, which found that 47.5% of mothers in 
Oghara, Delta state48 and 46.5% of mothers in Woldia Town, 
Ethiopa,34 had good handwashing practice at critical time.

The finding of this study was lower than a study conducted 
in Debark town, northwest Ethiopia, reports good hand wash-
ing practice at critical times among of mothers of under-5 years 
old children was 52.2%,49 and a Nigerian study which reports 

56% of mothers practiced regular washing of hands at critical 
moments.21 The lower hand washing practice in the study set-
ting as compared to the previous study, might be due to poor 
health promotion activities on personal and environmental 
hygiene and lower media coverages. Furthermore, mothers in 
the study setting may have been unable to understand the risk 
of infection, sources of contamination, and fecal-oral transmis-
sion pathways, as well as a lack of safe water and soap for hand 
washing practices.

The current finding was higher than an institutional-based 
study conducted at Gonder University in northeast Ethiopia 
(39%),35 and another community-based cross-sectional study 
conducted in the Mareka District of southern Ethiopia 
(21.5%).50 Furthermore, the finding was higher than in other 
studies, where 26% of mothers reported always washing their 
hands with soap and water at critical times in a Bangladesh 
study,6 and 38.2% in a Nigerian study conducted in Etsako, 
West local government area.51 This discrepancy might be due 
to difference in socio-economic status, study design, study set-
ting, household complies with Health extension package and 
data collection period. Furthermore, the difference could be 
due to differences in measuring tools, health-care coverage, and 
utilization and it also might be related to access to soap and 
access to good quality and quantity of running water.

The current study revealed that the mothers who had pri-
mary, secondary, and above education were more likely practice 
hand washing at critical times. This result was similar to a 
study conducted in Debark town northwest Ethiopia,49 
Northwest Ethiopia,35 and in Port Harcourt, Nigeria showed 
that HWWS at critical times was positively associated with 
mothers’ level of education.51 This could be because educated 
mothers were more likely to be aware of the recommended 
hygiene practices provided by local health extension workers, as 
well as the links between handwashing and infection. 
Furthermore, they are more likely to properly handle drinking 
water in the home, aware of the source of contamination and 
might had more information diarreheal disease can be pre-
vented by handwashing with soap and water.

Table 5.  The level of critical times hand washing practice among mothers of under-5 y old children attended Dilla zuria health facilities, Gedeo zone, 
Southern Ethiopia, 2021 (n = 408).

Handwashing practice at critical time items Never Some times Always Usually

n (%) n (%) n (%) n (%)

How often do you wash your hands with water and soap before eating? 88 (21.6) 104 (25.5) 132 (32.4) 84 (20.6)

How often do you wash your hands with water and soap before food preparation? 91 (22.3) 109 (26.7) 102 (25.0) 106 (26.0)

How often do you wash your hands with water and soap before feeding child? 110 (27.0) 84 (20.6) 110 (27.0) 104 (25.5)

How often do you wash your hands with water and soap after cleansing defecated 
child’s buttock?

93 (22.8) 110 (27.0) 121 (29.7) 84 (20.6)

How often do you wash your hands with water and soap after toilet visit? 96 (23.5) 83 (20.3) 116 (28.4) 113 (27.7)

55.1

44.9

0.0

10.0

20.0

30.0

40.0

50.0

60.0

Poor Good

P
er

ce
nt

ag
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Hand washing practice

Figure 3.  Critical time of hand washing practice among mothers of 

under-5 years old children attended Dilla zuria health facilities, Gedo 

zone, Southern Ethiopia, 2021.
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Participants with higher monthly income were more likely 
practice good handwashing at critical times. This could be 
because those with higher income have access to more water 
for hand washing and easily afford hand hygiene products.

Mothers with a favorable attitude reported more hand 
washing practice at critical times. This was in line with previ-
ous Nigerian.42,52 Ethiopians,35,53 and Ugandan54 studies. This 
could be due to Mothers’ access to information is important in 

Table 6.  Logistic regression analysis of factors associated with critical time hand washing practice among mothers of under-5 y old children 
attended Dilla zuria health facilities, Gedeo zone, Southern Ethiopia, 2021 (n = 408).

Variables Hand washing practice COR (95% CI) AOR (95% CI)

Good (%) Poor (%)

Age (y)

  15-24 38 (46.9) 43 (53.1) 1.95 (1.12, 3.39) 1.18 (0.63, 2.24)

  25-34 97 (56.1) 76 (43.9) 2.81 (1.78, 4.44) 1.61 (0.80, 3.24)

  35 and above 48 (31.2) 106 (68.8) 1.00 1.00

Women educational status

  No formal education 21 (21.0) 79 (79.0) 1.00 1.00

  Primary 91 (46.9) 103 (53.1) 3.33 (1.89, 5.89) 3.67 (1.80, 7.48)*

  Secondary and above 71 (62.3) 43 (37.7) 6.21 (3.36,11.45) 4.05 (1.87, 8.78)*

Woman occupation

  Unemployed 64 (30.3) 147 (69.7) 1.00 1.00

  Employed 35 (61.4) 22 (38.6) 3.65 (1.98, 6.71) 1.17 (0.54, 2.52)

  Merchants 84 (60.0) 56 (40.0) 3.44 (2.202, 5.39) 1.54 (0.86, 2.76)

Household monthly income (mean)

  Less than 3121 ETB 94 (35.7) 169 (64.3) 1 1

  Greater or equal to 3121 ETB 89 ( 61.4) 56 (38.6) 2.86 (1.89, 4.35) 2.33 (1.43,3.48)*

Total household size

  <5 105 (51.7) 98 (48.3) 1.74 (1.17, 2.58) 1.68 (0.99, 2.85)

  ⩾5 78 (38.0) 127 (62.0) 1.00 1.00

Knowledge

  Good 108 (46.2) 126 (53.8) 1.13 (0.76, 1.68) 1.48 (0.89, 1.93)

  Poor 75 (43.1) 99 (56.9) 1.00 1.00

Attitude

  favorable 114 (54.5 39 (25.5) 7.88 (4.99, 12.44) 7.77 (4.55,13.27)*

  Unfavorable 69 (27.1) 186 (72.9) 1.00 1.00

Availability of water source near household

 Y es 106 (71.6) 42 (28.4) 6.00 (3.84, 9.37) 5.31 (3.56,10.37)*

  No 77 (29.6) 183 (70.4) 1.00 1.00

Constant availability of soaps near the handwashing location

 Y es 157 (50.5) 154 (49.5) 2.78 (1.69, 4.59) 2.32 (1.33, 6.70)*

  No 26 (26.8) 71 (73.2) 1.00 1.00

Abbreviatons: NB: AOR, adjusted odds ratio; COR, crude odds ratio; ETB, Ethiopian Birr.
*P < .05 (statistically significant).
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terms of influencing behavior because information dissemina-
tion and knowledge sharing are key behavioral determinants.52 
As a result, exposure to hand washing information will result in 
a high level of knowledge, which has resulted in a positive atti-
tude and reception.

Mothers with a water source near the household more likely 
to practice good hand washing at critical. This is in line with 
previous studies.2,21 which found water availability to be a cru-
cial determinant of hand washing practice, which means hav-
ing a reliable source of water at home must be a top priority for 
practicing proper hand washing at important times. This study 
finding was also supported by astudy conducted in Kenya55 
among mothers which reported that, those mothers who didn’t 
have adequate water at their home poorly practices hand wash-
ing. Therefore, mothers of children under the age of 5 should 
be educated on the availability of water and proper handling 
practices in the home in order to practice hand washing at all 
times.

Moreover, mothers with households of constant availability 
of soap near the handwashings location were t more likely to 
practice good hand washing at critical times. This finding is in 
line with previouse study done in Karachi, India56 which found 
that the lack of constant availability of hand washing facilities 
including access to water and soaps at home were key factors in 
lowering hand washing commitment among mothers. After 
critical events, proper hand washing; using safe water and soap 
removes transient potentially harmful pathogens from hands, 
and simple hand washing with merely water is insufficient.57 
This could be due to a lack of consistent hand washing facilities 
(water and soap), which could have an impact on hand washing 
practices during critical times. Mothers do not wash their 
hands if water and soap are not available, even though they are 
aware of the importance of handwashing.

The study’s implication was that it contributes to SDG-3 
achievement by initiating a maternal hygiene education inter-
vention for mothers with children under the age of 5 in pro-
moting domestic hygiene practice, which is one of the most 
effective means of reducing the global burden of diarrheal dis-
eases, the spread of other infectious diseases, and improving the 
health and well-being of children under the age of 5, thereby 
contributing to the reduction of under-5 mortality.

Strength and limitations of the study

The study’s strength is the use of primary data from mothers 
who had a significant impact on disease prevention and health 
promotion for children under the age of 5. As to the limitation, 
recall bias and social desirability bias (participants respond 
practice questions positively based on what they perceived to be 
expected of them), could result in an under estimation of prac-
tices of handwashing at critical times. Despite the fact that 
mothers play an important role in child health, the role of other 
partners, such as fathers, in disease transmission and child 
health cannot be assessed. Wealth index measurement and the 

perception of the participants toward hand washing practice at 
critical times were not addressed. Moreover, other sources of 
contamination in the household, particularly from the view-
points of children, were not measured and should be taken into 
account in future research. We urge researchers to conduct 
comparable research on additional household sources of con-
tamination, particularly from the perspectives of children’ and 
mothers’ perceptions of the need of practicing handwashing at 
critical times using a qualitative approach.

Conclusion
In this study, hand-washing practices at critical times among 
mothers was found to be low. Mothers with primary and sec-
ondary education status, household income, and favorable atti-
tudes toward hand washing practice at critical times, availability 
of water source, and constant availability of soaps near the 
handwashing location were positively associated with good 
hand washing practice at critical times.

Through house-to-house visits by health extension workers, 
mothers with children under the age of 5 would benefit from 
receiving hygiene education about the primary sources of con-
tamination and the primary fecal-oral transmission pathways 
in order to improve their attitudes toward handwashing prac-
tice at crucial times. Moreover, it is advised that the govern-
ment endeavor to increase household water accessibility by 
providing each home with access to clean water and sanitary 
facilities and encouraging mothers to wash their hands at cru-
cial moments.

Acknowledgements
The authors would like to acknowledge the study participants, 
Dilla University, Gedeo Zone Health Bureau, Dilla University 
staff for their encouragement and constructive comments for 
the success of this manuscript and we would also acknowledge 
the data collectors and supervisors.

Author Contributions
AA, HEH, WA, and AAG involved in the conceptualization, 
design, analysis, interpretation, and drafting of the original 
manuscript, as well as critical revision for intellectual content. 
TM, AWK, DSW, BN, MTL, ZA, MBA, and NES involved 
in the study design, data analysis, data interpretation, and revi-
sion. All authors agree to be accountable for all aspects of the 
work and have approved the final version of the manuscript to 
be published.

Availability of Data and Materials
All data underlying the findings described in the manuscript 
are fully available without restriction.

Ethical Consideration
Ethical approval was obtained from the Institutional Review 
Board (IRB) of Dilla University College of Medicine and 
Health Science. After explaining the objective of the study oral 

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



10	 Environmental Health Insights ﻿

consent was obtained from each participant. The participants 
were explained that they can withdraw from the study without 
any explanation and any penalty. The right of each respondent 
to refuse or answer for limited or all questions was respected. 
Omitting names of the study subjects from the questionnaire is 
a way to assure confidentiality of the information and during 
and after the interview, every effort was made to maintain the 
respondent’s privacy.

References
	 1.	 Todd EC, Michaels BS, Smith D, Greig JD, Bartleson CA. Outbreaks where 

food workers have been implicated in the spread of foodborne disease. Part 9. 
Washing and drying of hands to reduce microbial contamination. J. Food Prot. 
2010;73:1937-1955.

	 2.	 Dagne H, Bogale L, Borcha M, Tesfaye A, Dagnew B. Hand washing practice at 
critical times and its associated factors among mothers of under five children in 
Debark town, northwest Ethiopia, 2018. Ital J. Pediatr. 2019;45:1-7.

	 3.	 World Health Organization. The World Health Report 2003: Shaping the Future. 
World Health Organization; 2003.

	 4.	 Budge S, Hutchings P, Parker A, et al. Do domestic animals contribute to bacte-
rial contamination of infant transmission pathways? Formative evidence from 
Ethiopia. J Water Health. 2019;17:655-669.

	 5.	 Kumar S, Loughnan L, Luyendijk R, et al. Handwashing in 51 countries: analy-
sis of proxy measures of handwashing behavior in multiple indicator cluster sur-
veys and demographic and health surveys, 2010-2013. Am J Trop Med Hyg. 
2017;97:447.

	 6.	 Luby SP, Halder AK, Huda T, Unicomb L, Johnston RB. The effect of hand-
washing at recommended times with water alone and with soap on child diarrhea 
in rural Bangladesh: an observational study. PLoS Med. 2011;8:e1001052.

	 7.	 Tambekar DH, Shirsa S, Kakde S, Ambekar K. Hand hygiene and health: an epi-
demiological study of students in Amravati. Afr J Infect Dis. 2009;3:26-30.

	 8.	 Saied-Moallemi Z, Virtanen J, Ghofranipour F, Murtomaa H. Influence of 
mothers’ oral health knowledge and attitudes on their children’s dental health. 
Eur Arch Paediatr Dent. 2008;9:79-83.

	 9.	 Verulava T, Jaiani M, Lordkipanidze A, Jorbenadze R, Dangadze B. Mothers’ 
knowledge and attitudes towards child immunization in Georgia. Open Public 
Health J. 2019;12:232-237.

	10.	 Workie HM, Sharifabdilahi AS, Addis EM. Mothers’ knowledge, attitude and 
practice towards the prevention and home-based management of diarrheal dis-
ease among under-five children in Diredawa, Eastern Ethiopia, 2016: a cross-
sectional study. BMC Pediatr. 2018;18:1-9.

	11.	 Chaudhary P, Basu S, Dzeyie AK, et al. Knowledge, attitude and practice of 
mothers regarding diarrhoeal illness in children under five years of age: a cross 
sectional study in an Urban Slum of Delhi, India. J Commun Dis. 2014;46:13-21.

	12.	 Mumtaz Y, Zafar M, Mumtaz Z. Knowledge attitude and practices of mothers 
about diarrhea in children under 5 years. J Dow Univ Health Sci. 2014;8:3-6.

	13.	 Ekanem AJ O. Hand washing practices at critical times among mothers in selected 
health facilities in Akwa Ibom state. Ibom Med J. 2015;8:1-10.

	14.	 World Health Organization. Diarrhoea: Why Children Are Still Dying and What 
Can Be Done. World Health Organization; 2009.

	15.	 UNICEF. The state of the world’s children 2012. Children in an urban world. 
Nations UNCsFU; 2012.

	16.	 Dodicho T. Knowledge and practice of mothers/caregivers on home manage-
ment of diarrhea in under five children in Mareka district, Southern Ethiopia.  
J Health Med Nurs. 2016;27:71-79.

	17.	 Luby SP, Rahman M, Arnold BF, et al. Effects of water quality, sanitation, 
handwashing, and nutritional interventions on diarrhoea and child growth in 
rural Bangladesh: a cluster randomised controlled trial. Lancet Glob Health. 
2018;6:e302-e315.

	18.	 Humphrey JH, Mbuya MN, Ntozini R, et al. Independent and combined effects 
of improved water, sanitation, and hygiene, and improved complementary feed-
ing, on child stunting and anaemia in rural Zimbabwe: a cluster-randomised 
trial. Lancet Glob Health. 2019;7:e132-e147.

	19.	 Hischak B. Good Health and Well-Being. The Global Goals; 2021.
	20.	 Nadeem M, Adil S, Hunnain F, Nawaz SMN. Predictive model of under-five 

mortality in developing countries: evidence from multiple indicators cluster sur-
vey Punjab. Qual Quant. 2022;56:1463-1480.

	21.	 Aigbiremolen A, Abejegah C, Ike C, Momoh J, Lawal-Luka R, Abah S. Knowl-
edge and practice of hand washing among caregivers of under-five children in a 
rural Nigerian community. Public Health Res. 2015;5:159-165.

	22.	 Noguchi Y, Nonaka D, Kounnavong S, Kobayashi J. Effects of hand-washing 
facilities with water and soap on diarrhea incidence among children under five 
years in lao People’s Democratic Republic: A cross-sectional study. Int J Env Res 
Public Health. 2021;18:687.

	23.	 Gupta RK, Singh P, Rani R, Kumari R, Gupta C, Gupta R. Hand hygiene: 
knowledge, attitude and practices among mothers of under 5 children attending 
a tertiary care hospital in North India. Int J Community Med Public Health. 
2018;5:1116-1121.

	24.	 Montgomery MA, Elimelech M. Water and sanitation in developing countries: 
including health in the equation. Environ Sci Technol. 2007;41:17-24.

	25.	 Maqbool S, Haider M, Iqbal A, et al. Assessment of knowledge, attitude, hand-
washing practices and its associated factors among mothers of children present-
ing in paediatric department of a tertiary care hospital of a developing country. 
Int J Human Health Sci. 2021;5:418-423.

	26.	 Wolf J, Hunter PR, Freeman MC, et al. Impact of drinking water, sanitation and 
handwashing with soap on childhood diarrhoeal disease: updated meta-analysis 
and meta-regression. Trop Med Int Health. 2018;23:508-525.

	27.	 Meleko A EA. Assessment of magnitude of hand washing practice and its deter-
minant factors among mothers/caretakers in Aman Sub-City, Bench Maji Zone, 
Southwest Ethiopia, 2017. Glob J Reprod Med. 2018;3:67-74.

	28.	 Hashi A, Kumie A, Gasana J. Prevalence of diarrhoea and associated factors 
among under-five children in Jigjiga District, Somali Region, Eastern Ethiopia. 
Open J Prev Med. 2016;6:233-246.

	29.	 Atnafu A, Sisay MM, Demissie GD, Tessema ZT. Geographical disparities and 
determinants of childhood diarrheal illness in Ethiopia: further analysis of 2016 
Ethiopian Demographic and Health Survey. Trop Med Health. 2020;48:64.

	30.	 Regassa W, Lemma S. Assessment of diarrheal disease prevalence and associated 
risk factors in children of 6-59 months old at Adama District rural Kebeles, east-
ern Ethiopia, January/2015. Ethiop J Health Sci. 2016;26:581-588.

	31.	 Ayele A, Awoke W, Tarekegn M. Assessment of diarrheal disease prevalence and 
associated factors among children under-five in Enemay district, Northwest 
Ethiopia. Glob J Med Res. 2014;17:17-22.

	32.	 Fenta A, Alemu K, Angaw DA. Prevalence and associated factors of acute diar-
rhea among under-five children in Kamashi district, western Ethiopia: commu-
nity-based study. BMC Pediatr. 2020;20:1-7.

	33.	 Alemayehu B, Ayele BT, Kloos H, Ambelu A. Individual and community-level 
risk factors in under-five children diarrhea among agro-ecological zones in 
southwestern Ethiopia. Int J Hyg Environ Health. 2020;224:113447.

	34.	 Getahun W, Adane M. Prevalence of acute diarrhea and water, sanitation, and 
hygiene (WASH) associated factors among children under five in Woldia Town, 
Amhara Region, northeastern Ethiopia. BMC Pediatr. 2021;21:1-5.

	35.	 Taddese AA, Dagnew B, Dagne H, Andualem Z. Mother’s handwashing prac-
tices and health outcomes of under-five children in Northwest Ethiopia. Pediat-
ric Health Med Ther. 2020;11:101.

	36.	 Iyasu A, Ayele M. Hand hygiene knowledge, perception and practices among 
women of ‘Kirkos’ locality in Addis Ababa, Ethiopia. Health Sci J. 2017;11:1-8.

	37.	 Tesfaye TS, Magarsa AU, Zeleke TM. Moderate to severe diarrhea and associ-
ated factors among under-five children in Wonago District, South Ethiopia: a 
cross-sectional study. Pediatric Health Med Ther. 2020;11:437.

	38.	 World Health Organization. Weekly bulletin on outbreak and other emergencies: 
week 28: 07-13 July 2018. Weekly Bull Outbreaks Emerg. 2018:1-23.

	39.	 Gizaw Z, Woldu W, Bitew BD. Child feeding practices and diarrheal disease 
among children less than two years of age of the nomadic people in Hadaleala 
District, Afar Region, Northeast Ethiopia. Int Breastfeed J. 2017;12:24.

	40.	 World Health Organization. World Health Statistics 2019: Monitoring Health for 
the SDGs, Sustainable Development Goals. World Health Organization; 2019.

	41.	 Burton M, Cobb E, Donachie P, Judah G, Curtis V, Schmidt W-P. The effect of 
handwashing with water or soap on bacterial contamination of hands. Int J Envi-
ron Res Public Health. 2011;8:97-104.

	42.	 Asekun-Olarinmoye Esther O, Olubukola O, Adebimpe Wasiu O, Asekun-
Olarinmoye IO. Hand washing: knowledge, attitude and practice amongst 
mothers of under-five children in Osogbo, Osun State, Nigeria. Hand. 
2014;4:40-49.

	43.	 Mech K, Ojah J. A study on the awareness and practices of hand washing 
amongst mothers of under-five children in the slums of Guwahati city. J Evid 
Based Med Healthc. 2016;3:1075-1078.

	44.	 Agongo E, Edusei A. Water, Sanitation and Hygiene Practices of Mothers/Caregiv-
ers in Relation to Nutritional Status of Children Under Five Years in the Nabdam 
District 2021. Master’s thesis. Environment and Public Health; 2019.

	45.	 Amegah KE, Addo HO, Ashinyo ME, et al. Determinants of hand hygiene 
practice at critical times among food handlers in educational institutions of the 
Sagnarigu municipality of Ghana: a cross-sectional study. Environ Health 
Insights. 2020;14:1-10.

	46.	 Chinnamma D, Jyothi TD, Harshitha C, Rao RN. A cross sectional study on 
water, sanitation and hygiene (WASH) practices among households in the urban 
field practice area of Guntur Medical College, Guntur, AP. Age. 2019;25:25-44.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Agaro et al	 11

	47.	 Adimasu A, Baye Dagnew T. Mother’s handwashing practices and health out-
comes of under-five children in Northwest Ethiopia. Pediatric Health Med Ther. 
2020;11:101-108.

	48.	 Ntaji M, Oyibo P, Bamidele J. Food hygiene practices of mothers of under-fives 
and prevalence of diarrhoea in their children in Oghara, Delta State. J Med 
Biomed Res. 2014;13:134-145.

	49.	 Dagne H, Bogale L, Borcha M, Tesfaye A, Dagnew B. Hand washing practice at 
critical times and its associated factors among mothers of under five children in 
Debark town, Northwest Ethiopia. Ital J Pediatr. 2019;45:120.

	50.	 Mekonen T, Admasie A, Leka YL, Darota D, Feleke FW. Handwashing practice 
and its predictors among mothers of children aged 0 to 23 months in South Ethio-
pia: community based cross-sectional study. Environ Health Insights. 2021;15:1-8.

	51.	 Opara P, Alex-Hart B, Okari T. Hand-washing practices amongst mothers of 
under-5 children in Port Harcourt, Nigeria. Paediatr Int Child Health. 2017;37:52-55.

	52.	 Ogwezzy-Ndisika AO, Solomon T. Knowledge, attitude and practice of hand 
washing among mothers of children 0-59 months of age in Lagos Nigeria. Univ 
J Public Health. 2019;7:52-58.

	53.	 Demssie A, Daniel D, Tefera A, Kindu H, Abebe S, Sanbata H. Knowledge, 
attitude and practice (KAP) of hand washing among mothers of under five chil-
dren in Gotu Kebele Wondogenet Woreda Oromia, Ethiopia. Int J Environ Sci 
Technol. 2017;6:146-153.

	54.	 Topher B. Assessing knowledge, attitudes and practice of hand washing with 
soap among mothers and caregivers of children under five years in Ntungamo 
District, Uganda. Texila Int J Public Heal. 2020;7:1-7.

	55.	 Kariuki JG, Magambo KJ, Njeruh MF, Muchiri EM, Nzioka SM, Kariuki S. 
Changing mother’s hygiene and sanitation practices in resource constrained 
communities: case study of Turkana District, Kenya. J Community Health. 
2012;37:118511-91.

	56.	 Rao MH, Arain GM, Khan MI, et al. Assessment of knowledge, attitude and 
practices pattern of hand washing in some major public sector hospitals of Paki-
stan (a multi-center study). Pak J Med Res. 2012;51:76A.

	57.	 Datta S, Singh Z, Boratne A, Senthilvel V, Bazroy J, Dimri D. Knowledge and 
practice of handwashing among mothers of under five children in rural coastal 
South India. Int J Med Public Health. 2011;1:33-38.

Downloaded From: https://complete.bioone.org/journals/Environmental-Health-Insights on 23 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use


