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Introduction
The sixth Sustainable Development Goals (SDGs) aim to 
ensure the availability and sustainable management of water 
and sanitation for all. The SDGs Target 6.1 and 6.2 are par-
ticularly planned to achieve the goal of universal and equitable 
access to safe and affordable drinking water for all access to 
adequate and equitable sanitation and hygiene for all by 2030.1 
It’s also a top goal of Ethiopia’s current national drinking water 
quality monitoring strategic direction, which is carried out 
through health extension program packages.2

Coverage of safely managed drinking water at home is 74% 
globally, 30% in Sub-Saharan Africa, and 13% In Ethiopia in 
2020.3 The EDHS 2016 (Ethiopian demography and health 
survey) indicates that improved drinking water is available to 
97% of urban households and 57% of rural households in 
Ethiopia.4 Despite progress toward house coverage of properly 
managed drinking water, 844 million people in the world still 
lack access to even basic water services, and over 2.1 billion peo-
ple lack access to safely managed drinking water on-premises.5

For communities without reliable access to safe drinking 
water, household water treatment (HWT) provides a means of 
reducing contamination to lower microbiological risk levels by 

treating water that has been contaminated both at the source 
and through domestic handling.4,6 Chlorination, flocculation, 
filtration, solar disinfection, and boiling are point-of-use water 
treatment technologies which are simple and inexpensive 
technologies, that exist for treating drinking water in the home 
and storing it in safe containers.7 It dramatically improves 
microbial water quality and significantly reduces the incidence 
of diarrhea.6,8

Waterborne diseases are the major health burden that is 
caused by the consumption of unhygienic drinking water in 
most of the developing countries in the world.6 Untreated 
water consumption is a global problem that causes 3.2% of 
deaths (1.8 million) worldwide, of which over 99.8% occur in 
developing countries, and 90% are children.9 Plenty of evi-
dence underscores the importance of household water treat-
ment and safe storage to enhance the quality of drinking water 
and avoid water-borne infections. When effective methods are 
used correctly and consistently, they can reduce diarrheal dis-
ease by as much as 45%.10 Similarly, improvements in drinking 
water quality by domestic water treatment, such as point-of-
use chlorination and adequate storage, have been shown to 
minimize diarrhea occurrences in several studies.1,11-14
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According to a 2015 national survey on household water 
treatment in 70 countries, household water treatment practices 
ranged from 66.8% in the Western Pacific to 18.2% in 
Africa.15,16 In Ethiopia, in addition to extremely limited access 
to safe drinking water, the rate of water purification in the 
home is still very low, with only 5% to 10% of Ethiopia’s popu-
lation using it.13,17,18 According to the EDHS (2016) report, 
only 7% of Ethiopian households use proper household water 
treatment methods such as boiling, adding bleach/chlorine, 
straining through a cloth, filtering, solar disinfection, and let-
ting it stand and settle.4 In Ethiopian studies, the sex of the 
household head, education level, knowledge of water treat-
ment, and water source were identified as factors in consuming 
untreated water.13,19

Even though different studies were conducted in different 
parts of Ethiopia on household water treatment, a commu-
nity in the study area is still suffering from water-borne dis-
eases like diarrhea that are related to untreated water that can 
be easily prevented by a small means of treating water at the 
household-level. In the context of the study area, little is 
known about level point-of-use water treatment approaches 
and the factors that influence water treatment decisions and 
practices. As a result, the goal of this study is to fill this gap by 
identifying the level of household water treatment practice 
and associated factors among households in Southern 
Ethiopia, which will enrich existing works on household 
water treatment practice and may inspire other researchers to 
conduct similar studies in different parts of the country. By 
giving a clear picture of water treatment practices, the result 
of this study could help residents of the study area, health 
facilities, and governmental and non-governmental organiza-
tions work on water treatment practices to reduce waterborne 
diseases.

Methods
Study design and setting

A quantitative community-based cross-sectional study 
design was employed to determine the magnitude of house-
hold-level water treatment practice and associated factors 
among households in Bule town, Southern Ethiopia. The 
town is 387 km from Addis Ababa and 27 km from the Dilla 
town administrative center (zonal capital). According to a 
2007 census projection, the town has 3 urban kebeles (the 
smallest administrative unit) with a total of 8873 house-
holds.20 The study was conducted during the period of 
October 15 to November 5, 2021 G.C. All households in the 
town were the source population, and all households selected 
using systematic random samplings were considered as the 
study population. The study included respondents who were 
18 years or older (preferably female) and had lived in the 
town for at least 6 months, and excluded participants who 
were critically ill and unable to communicate in order to sub-
mit information (Figure 1).

Sample size and sampling procedure

A single population proportion formula was used to determine 
the required sample size using the following assumptions: pro-
portion of household-level water treatment practices from the 
study done in Burie Zuria district21 which is 44.8%, Zα /2 = the 
standard score for 95% confidence level, and d = margin of error 
(0.05). Considering a 10% non-response rate, the final sample 
size was 418.

A systematic random sampling technique was used to reach 
the total sample size, using the total number of households in 
the town as a sampling frame. The k interval was calculated 
using the total number of households in the town, which was 
1610 (the data from the town administrative office) divided by 
the study sample size (N = 418), which was 1610/418 = 4. After 
the first household was selected using the lottery method, every 
fourth household was selected to be included in the study.

Variables

Dependent variable:-Household-level water treatment 
practice

Independent variables:- Socio-demographic factors (sex, 
educational status, occupational status, monthly income of 
household head, family size); Knowledge of HWTs; water 
source types; Water storage and handling factors (type of stor-
age container, cover material, water drawing, technique) and 
hygienic factors (hand washing before water collection and 
cleansing water storage container).

Data collection procedures

Face-to-face interviews were used to collect data, with a struc-
tured and pretested questionnaire adapted and modified from 
similar previous literature.21-23 The adapted questionnaires 
were changed and contextualized to fit the local situation and 
study goals. The questionnaire was divided into 4 sections: 
socio-demographic and economic characterizes (10 items); 

Figure 1. Map of the study area.
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water source, storage, and hygiene (17 items); knowledge of 
household water treatment (6 items), and Household-level 
water treatment practices (2 items). The questionnaires were 
initially prepared in English and translated into Amharic, then 
back into English to check their original meaning. It was then 
pretested on 5% of households outside the study area and mod-
ified depending on the results before the actual data was col-
lected. Data was collected by 14 public health student data 
collectors and 1 supervisor.

Data quality control

Data quality was ensured by the proper design and pre-testing 
of the questionnaire. 2 days of training were given to the data 
collectors and supervisors on the data collection process. The 
supervisors supervised the data collection on a daily basis, and 
they also checked the completeness of the filled questionnaires. 
Furthermore, the principal investigator and supervisor gave 
feedback and corrections on a daily basis to the data collectors 
before they deployed to the field the next day, and the com-
pleteness, accuracy, and clarity of the collected data were 
checked carefully. All of the data was double entered to ensure 
the validity of the data.

Operational definitions

•• Household water treatment practice: Households who 
used at least one of the following common HWT meth-
ods: boiling, adding bleach/chlorine, Filtration, solar dis-
infection, and settling down during past 2 weeks were 
considered as “practice HWT” while households who 
were not used any alternative method of the above 
HWTs were considered as “not practice HWT.”4

•• Knowledge of respondents: For the knowledge assess-
ment, each correct response was given a score of 1, while a 
wrong response was scored as 0. Respondents who scored 
knowledge questions above the mean were considered to 
have “good knowledge,” and those who scored below the 
mean were considered to have “poor knowledge.”

•• Improved water sources: include piped water and public 
tap water.24

Data process and analysis

Before being exported to STATA version 16 for data process-
ing and analysis, the collected data were validated and entered 
into Epi Data version 3.4 (Odense, Denmark, EpiData 
Association, 2000-2008).25 Descriptive statistics such as mean, 
frequency, and standard deviation were computed. Binary 
logistic regression was done to identify candidate variables for 
multivariable logistic regression. The independent and depend-
ent variables’ crude odds ratios and 95% confidence intervals 
were calculated, and variables with a P-value of .25 in binary 
logistic regression were considered as candidates for the final 

model.26 Multivariable logistic regression analysis was used to 
control possible confounders and to determine factors associ-
ated with household water treatment practice. Model fitness 
was checked by using the Hosmer-Lemeshow goodness of fit 
test. At this step, the interaction between different independent 
variables was checked, and collinearity diagnostic was done by 
checking the standard error of less than 2. All statistical analy-
sis was set at a 5% level of significance (ie, P < .05).

Results
Socio-demographic characteristics

A total of 418 respondents, with a response rate of 100%, par-
ticipated. The age of the respondents ranged from 20 to 65 years 
(mean age, 35.65 years). All respondents were female, with an 
average family size of 6, and 168 (40%) of the respondents’ 
monthly average income was 1001 to 3000 ETB (Table 1).

Water source, storage, and handling practices of 
respondents

Among the total study participants, the majority (59.57%) of 
them were getting water from improved water sources, and 284 
(67.94%) had taken less than 30 minutes to fetch water and 
come back. About half of the total participants had water-stor-
ing experience, out of which 167 (79.15%) were stored in a 
jerry can. From the observation findings, 205 (97.15%) of 
households covered their water containers, and 79.9% of 
households used a pouring method to withdraw water from 
their containers. The majority of respondents clean their water 
storage vessel within a week, and their water storage vessel is 
not accessible to children (Table 2).

Respondents’ knowledge of household-level water 
treatment

Among the total study participants, 223 (53.3%) had good 
knowledge of household-level water treatment (Figure 2).

Respondents’ household-level water treatment 
practices

Household-level water treatment is practiced by 125 (29.9%) 
with (95% CI 25.3-34.6), with 85 (68%) using chlorination 
(Wu ha-Agar), 30 (24%) boiling, and 6(4.8%) filtration using 
cloth, sand and gravel (Table 3).

Factors associated with household-level water 
treatment practices

In bi-variable analysis, 6 variables (head of household, educa-
tional status, average monthly income, source of water, time 
taken to fetch water, and knowledge) were found to have a 
P-value < .25, for which these variables were taken to multi-
variable logistic regression analysis. In multivariable logistic 
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regression analysis, 2 variables (knowledge and monthly 
income) were significantly associated with household water 
treatment practice. In this analysis, the odds of having good 
knowledge about household-level water treatment practice are 
6.98 times more likely to practice household water treatment 
than those with poor knowledge (AOR = 6.98, 95% CI = 4.01-
11.90). The results of the multivariable model also show house-
holds who have an average monthly income of 3000 ETB are 
2-fold more likely to practice household water treatment than 
those with an average monthly income of less than 1000 ETB 
(AOR = 2.37, 95% CI = 1.22-4.60) (Table 4).

Discussion
The findings of this study showed that 29.9% (95% CI: 25.3-
34.6) have good household-level water treatment practices. 
This finding is slightly lower than the Ethiopian Health 
Transformation Plan’s target to increase HWTS use to 35% by 

2020.19 The finding (29.9%) is much lower than studies con-
ducted in India (53%), Zambia (50%), Nigeria (54%), Kenya 
(69%), and Uganda (76%), respectively.27-31 The difference 
might be due to a difference in clean water coverage that may 
vary as well as the accessibility of information about HWT 
among the countries. When compared to the studies con-
ducted in Ethiopia, the finding is slightly lower than the pre-
vious studies, particularly in Burie, Northwest Ethiopia 
(44.8%), Gibe (34.3%), and Bahir Dar, Northwest Ethiopia 
(34%).21,32,33 Whereas the current finding was slightly greater 
than a study conducted in Dabat, Northwest Ethiopia, 23.1%; 
Degadamot, North West Ethiopia (14.2%); and Harar, Eastern 
Ethiopia (16.5%).23,34,35 This slight difference might be due to 
a difference in the time period and sample size and a variation 
in the level of community awareness of household-level water 
treatment. The finding of this study shows that among 
respondents who practice household-level water treatment, 

Table 1. Socio-demographic characteristics of respondents in Bule town, southern Ethiopia (N = 418).

VARIABlES CATEGORIES FREqUENCy PERCENT (%)

Gender of head household Male 269 64.35

Female 149 35.65

Age 18-30 173 40.67

31-45 180 43.06

>45 65 16.27

Mean of age (in years) 35.6 (mean)  

Type of respondent Wife of household 328 78.47

Other female* 90 21.53

Educational status No formal education 138 33.01

Have formal education 280 66.99

Occupation Farmer 110 26.32

Government employ 55 13.16

Merchant 154 36.84

Daily laborer 20 4.78

Others 79 18.90

Family size <5 133 31.82

⩾ 5 285 68.18

Mean of family size 6.1 (mean)  

Monthly income (ETB) ⩽ 1000 ETB** 138 33.01

1001-3000 ETB 168 40.20

>3000 ETB 112 26.80

Median (mean) 2000 (median) 2509.12 (mean)

*Other female: ⩾18 years old females other than the wife of the household; **1 USD = 37.143 ETB during data collection time.
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the majority (68%) of them use chlorination water treatment 
methods using chemicals called “Wuha Agar” in Amharic, 
which means water guard. The finding is in line with the study 
conducted in Harar, eastern Ethiopia, which shows 70% use of 

chlorination.35 In contrast, the finding is higher than the study 
conducted in Burie, northwest Ethiopia (19.6%), Bahir Dar, 
northwest Ethiopia (20%), and northwestern Nigeria 
(16.6%).21,33,36 The disparity could be due to the availability of 
wuha agar in the local market and distribution from the study 
zonal health office for water treatment purposes and the ease 
of use of the chlorination method.31,33 The second dominant 
household water treatment method is boiling, which accounts 
for 24% of total households that use household-level water 
treatment. This is lower than the study conducted in Uganda 
shows boiling (67%), Burie, Northwest Ethiopia (59.7%). The 
difference could be due to the variety of access to electricity, 
fuel, or firewood because the study area has intermittent elec-
tricity access, which leads them to use other cost-effective 
options.

Table 2. Respondents’ water source, storage, and handling in Bule, southern Ethiopia (N = 418).

VARIABlES CATEGORIES FREqUENCy PERCENT (%)

Source of water Improved 249 59.57

Unimproved 169 40.43

Time taken to fetch the water (min) <30 min 284 67.94

⩾ 30 min 134 32.06

Water collector Adult women 251 60.05

Other 167 39.95

Store water in the house yes 211 50.48

No 207 49.52

Type of water storage vessel Jerry can 167 79.15

Bucket 40 18.96

Clay pot 1 0.4

Others 3 1.42

Wash water storage vessel before storing water yes 205 97.16

No 6 2.84

Frequency of cleaning water storage vessels Daily 76 36.71

Within a week 120 57.97

Above a week 15 5.31

Cover water storage vessel yes 205 97.16

No 6 2.84

Water storage container protected from children No 53 25

yes 158 75

Method of withdrawing water from water container Pouring 334 79.9

Dipping 84 20.1

For dipping, use a handled mug/cup to draw out water 
from the container

yes 61 72.62

No 23 27.38

53%

47%
Good

Poor

Knowledge About Household Water Treatment

Figure 2. Respondents’ knowledge of household-level water treatment 

practices in Bule town, southern Ethiopia (N = 418).
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Regarding knowledge of household-level water treatment, 
one-half of respondents have good knowledge of HWTS. 
This is supported by the study conducted in Bahir Dar, north-
west Ethiopia (75.7%), Harar, eastern Ethiopia (79.3%), and 
India (60%).33,35,37 Concerning factors affecting household-
level water treatment, respondents with good knowledge are 

6.98 times (AOR = 6.98, 95% CI = 4.01-11.9) more likely to 
practice household water treatment than those who have poor 
knowledge. This result is supported by study results done in 
Bahir Dar, Ethiopia; Degadamot, northwest Ethiopia; and 
Patan, India.23,33,38 This might be due to those with good 
knowledge of household water treatment methods and also 

Table 3. Respondents’ household-level water treatment practices in Bule town, southern Ethiopia (N = 418).

VARIABlE CATEGORIES FREqUENCy PERCENT (%)

Have you practiced HWT before using for drinking? yes 125 29.9

No 293 70.1

If yes, which Methods do you use? Boiling 30 24

Chlorination (wuha agar in Amharic language) 85 68

Filtration 6 4.8

Settling down 4  

Table 4. Bi-variable and multi-variable logistic regression analysis of factors associated with household-level water treatment practice in Bule town, 
Southern Ethiopia (N = 418).

VARIABlE CATEGORIES WATER TREATMENT PRACTICES COR (95% CI) P-VAlUE AOR (95% CI) P-VAlUE

PRACTICE HWT 
N = 125

NOT PRACTICE 
HWT N = 293

Head of household

 Female 39 110 0.75 (0.48-1.18) .216 1.01 (0.61-1.68) .965

 Male 86 183 1 1  

Educational status

 Have formal education 95 185 1.85 (1.15-2.97) .011 1.12 (0.68-2.10) .525

 No formal education 30 108 1 1  

Monthly income

 ⩽ 1000 ETB 31 107 1 .048 1 .057

 1001-3000 ETB 55 113 1.67 (1.00-2.80) .031 1.75 (0.98-3.11) .011*

 >3000 ETB 39 73 1.84 (1.05-3.22) 2.37 (1.22-4.60)  

Source of water

 Improved 87 162 1 .007 1 .365

 Unimproved 38 131 0.54 (0.34-0.84) 0.77 (0.44-1.34)  

Time taken to fetch water

 <30 min 90 194 1 .246 1 .980

 ⩾30 min 35 99 0.76 (0.48-1.21) 1.01 (0.56-1.78)  

Knowledge

 Good 103 120 6.75 (4.03-11.31) .001 6.93 (4.01-11.90) .001*

 Poor 22 173 1 1  

Abbreviations: AOR, adjusted odd ratio; CI = confidence interval; COR, odd ratio; ETB = Ethiopian Birr; *=  P-value < 0.05.
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the consequences of water contamination being more likely to 
implement HWT.

Another factor that affects the household water treatment of 
respondents is the average monthly income. Those who earn 
more than 3000 ETB per month are two-fold more likely to 
practice household water treatment than those with an average 
monthly income of less than 1000 ETB (AOR = 2.37, 95% 
CI = 1.22-4.60). This study is in line with a study done in Dar es 
Salaam, Tanzania39; Degadamot, northwest Ethiopia23; and 
Bahir Dar, northwest Ethiopia33 which explained that the more 
the households earn income, the more they can afford to avail 
materials needed for treatment. This could be because low-
income households in developing countries like Ethiopia strive 
to fulfill food requirements for their families and may do not 
focus on treating water at home. The study’s limitation was that 
it could not assess the effect of household-level water treatment 
practices on water-borne diseases among households imple-
menting HWT and households implementing non-HWT.

Conclusion
Although there is improved water-storing experience and han-
dling practices in the study area, there is a low level of house-
hold water treatment practices in the study area. Monthly 
income and knowledge about household-level water treatment 
were factors that influenced household-level water treatment 
practices in the study area. Based on the findings, health facili-
ties and governmental and non-governmental organizations 
should strengthen health education on household-level treat-
ment practices to increase community knowledge and availabil-
ity of necessary supplies, especially for low-income households, 
which can improve community HWT practices.
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