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Abstract 
Background: Utilizing insecticide-treated nets (ITNs) is a tried-and-true method of reducing the spread of malaria, a disease 
that threatens the lives of millions of people worldwide. However, in the Harbu Town, there is a unique challenge of ITN 
utilization in order to achieve sustained impact in lowering the incidence of malaria and enhancing health outcomes. There 
for the aim of this study is to asses’ utilization of ITN and its predictors. 
Objective: To assess the utilization of ITN and associated factors among households in Harbu Town, South Wollo, Northeast 
Ethiopia, 2024.  
Methods: A community-based cross-sectional study was conducted to determine ITN utilization and associated factors among 
households in Harbu Town, South Wollo, Northeast Ethiopia, from July 20 to August 30, 2024. The Data was collected using 
a structured, pre tested questionnaire through face-to-face interview, and cleaned, edited and entered in Epi data version 4.6 
and analyzed by SPSS version 26. Odds ratio and statistical analysis used to summarize relationship of ITN utilization and 
variables. 
Result: A total of 610 households were interviewed with a response rate of 97.4% and the prevalence of of ITN utilization 
was 59%, (95% CI: 54.0, 62.3)19%. This study showed that; Sex [AOR= 2.48(95% CI: 1.22,5.05)], household educational 
level [AOR= 1.47(95% CI: 1.13, 17.11)], number of beds [AOR= 2.81(95% CI: 1.50, 5.25)], households family sizes 
[AOR=1.89(95% CI: 1.02, 3.50)], and income level [AOR= 1.47(95% CI: 1.13, 17.11)], were significantly associated with ITN 
utilization. 
Conclusion and recommendations: This study revealed that ITN utilization among households in Harbu town was low. Sex, 
educational level, number of beds, family sizes and income level were significantly associated with ITNs utilization.  This 
suggests that health care professionals are recommended in the district need to provide information, education and 
communication (IEC), and behavioural change communication (BCC) to community on importance ITN utilization. 
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Introduction: Background 

Malaria is a major public health problem in Ethiopia.  
It is a life threatening a parasitic disease spread to 
humans by female anopheles’ mosquitoes and mostly 
found in tropical countries. It is preventable and 
curable. Globally in the year 2015, an estimated 214 
million cases of malaria and 438,000 malaria deaths 
were enumerated” [1]. The distribution and use of 
ITNs is one of the main interventions for malaria 
infection prevention in developing countries [2]. The 
use of insecticide-treated nets (ITNs), indoor residual 
spraying, and case management are cost-effective 
interventions of malaria [1]. The use of insecticide-
treated bed nets (ITNs) is one of the key strategies for 
preventing malaria transmission.  Hence, policies of 
promoting universal access to ITNs are developed in 

most malaria endemic states [1-2]. ITNs are new to 
many people and there are many people who are 
vulnerable to malaria who are too poor to afford one. 
The government also cannot afford to give free nets 
to all. Hence, a subsidized ITN market needs to be 
established well, since subsidized sales of ITNs can 
effectively introduce the component of sustainability 
and self-reliance in prevention of malaria. Despite the 
availability of ITNs, their utilization remains low in 
many parts of the country, including Harbu Woreda. 
Factors that could be associated with ITNs 
underutilization may include lack of knowledge or 
understanding of the importance of ITNs, socio-
cultural beliefs, limited access to ITNs, cost, and 
challenges in distribution and monitoring programs. 
It is important to understand these factors to develop 
effective strategies to promote the uptake and correct 
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usage of ITNs as an essential intervention for malaria 
prevention and control. 

Statement of the problem 

Malaria remains one of the world’s most significant 
health and development problems. According to the 
reports of WHO, “nearly 3.3 billion people in 97 
countries are potentially at risk of malaria [3].  
Globally, there were an estimated 247 million malaria 
cases in 2021 in 84 malaria endemic countries 
(including the territory of French Guiana), an 
increase from 245 million in 2020, with most of this 
increase coming from countries in the WHO African 
Region [4]. In 2015, the baseline year of the Global 
technical strategy for malaria 2016–2030 (GTS), there 
were an estimated 230 million malaria cases [1]. The 
African Region shoulders the heaviest malaria burden 
with an estimated 234 million cases and 593 000 
deaths in 2021, the WHO African Region continues 
to be hardest hit by the disease (95% of cases and 96% 
of deaths globally) [5]. An estimated number of 300-
500 million malaria cases and more than one million 
deaths that are directly attributable to malaria 
worldwide occur every year. More than 90% of the 
clinical cases and deaths occur in Africa south of the 
Sahara Desert. Of those Africans who die from 
malaria each year of those Africans who die from 
malaria each year, most are children under five years 
of age. Pregnant women are also more susceptible 
than non-pregnant women due to altered level of 
immunity. The disease is estimated to be responsible 
for an estimated average annual reduction of 1.3% in 
economic growth for those countries with the highest 
burden [4]. 
In Ethiopia, malaria is a leading public health 
problem where approximately 68% of the population 
lives in malarious areas and three fourth of the total 
land mass is regarded as malarious [2]. In 2021, global 
distribution of ITNs remained strong overall. 
However, eight countries – Benin, Eritrea, Indonesia, 
Nigeria, Solomon Islands, Thailand, Uganda and 
Vanuatu – distributed less than 60% of their ITNs; 
while seven countries – Botswana, Central African 
Republic, Chad, Haiti, India, Pakistan and Sierra 
Leone – did not distribute any of the planned ITNs. 
India, Nigeria and Uganda, supported by the High 
Burden High Impact (HBHI) approach, distributed 
0%, 53% and 26%, respectively, of the ITNs planned 
for distribution in 2021 [5]. By 2021, 68% of 
households in sub-Saharan Africa had at least one 
ITN, an increase from about 5% in 2000. The 
percentage of households owning at least one ITN for 

every two people increased from 1% in 2000 to 38% 
in 2021. In the same period, the percentage of the 
population with access to an ITN within their 
household increased from 3% to 54%. The 
percentage of the population sleeping under an ITN 
also increased considerably between 2000 and 2021, 
for the whole population (from 2% to 47%), for 
children aged under 5 years (from 3% to 53%) and 
for pregnant women (from 3% to 53%). Overall, 
access to and use of ITNs remains below the levels 
observed in 2017 [6]. 
The proportion of the population slept under ITNs in 
2015 in Sub-Saharan Africa was estimated to be 55%.  
Recently, Ethiopia is working for the effectiveness of 
ITNs for prevention of malaria transmission, scaling 
up distribution and utilization of ITNs [4, 7]. ITN 
utilization vary from place to place in Ethiopia, which 
was 21.5% in Eastern Ethiopia, 66.6% to 68.8% in 
southern Ethiopia, 73% Arbaminch, Southern 
Ethiopia [2, 3, 8]. Factors that could be associated 
with ITNs underutilization may include lack of 
knowledge or understanding of the importance of 
ITNs, socio-cultural beliefs, limited access to ITNs, 
cost, and challenges in distribution and monitoring 
programs. It is important to understand these factors 
to develop effective strategies to promote the uptake 
and correct usage of ITNs as an essential intervention 
for malaria prevention and control [9]. Ethiopia’s 
national policy of malaria prevention aims to provide 
one ITNs for every sleeping space (approximately one 
net per 1.8 persons in malaria-endemic areas of 
<2,000 m altitude). Recent researches indicated that 
the proper utilization of ITNs among high-risk groups 
were found to be very low, and it also revealed that 
increase in ITNs access does not necessarily indicate 
equal increase in ITN utilization. The Ethiopia 
National Malaria Strategic Plan recognizes that the 
use of ITNs is a key strategy to roll back malaria and 
free distribution of ITNs in every 3 years to all peoples 
living in endemic, high, and moderate malaria risk 
areas of Ethiopia [10].  
Measuring the willingness and ability of the 
consumers to pay for a certain medical service or item 
has become important because of the interest among 
governments and NGOs in increasing their reliance 
on user fees to finance health service delivery. Much 
of the interest is based on a practical need for more 
revenue as traditional (budgetary) sources of finance 
are failing to keep pace with rising costs and 
utilization. On the other side, several African 
governments are adopting user fees and promoting 
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self-financing health care to help restore efficiency 
and equity to national health systems. User fees in 
public health facilities help to promote equity because 
the demand for health care rises disproportionately 
with income. People who are well off are more able 
and willing to pay for costly services, so charging 
wealthier people for service they demand and can 
afford and pooling those revenues subsidize those 
least able to afford care is a way to improve health care 
delivery to the poor. 
The problem addressed in the proposal of ITNs 
(Insecticide-Treated Nets) utilization and associated 
factors is the high prevalence of malaria and its deadly 
consequences, particularly in sub-Saharan Africa 
where it remains a major public health challenge. 
Despite the widespread distribution of ITNs, there is 
still a low utilization rate and a lack of understanding 
of factors influencing its uptake. As far as the works 
of literature search are concerned, there is no study’s 
particularly in the study area regard of ITNs 
(Insecticide-Treated Nets) utilization and associated 
factors. Therefore, this study aims to assess the ITN 
utilization and associated factors influencing its 
uptake, factor in Harbu Town, South Wollo, 
Northeast Ethiopia, 2024.  

General objective 

To assess the magnitude of ITN utilization and 
associated factors among households in Harbu Town, 
South Wollo, Northeast Ethiopia, 2024.  

Specific objectives 

1. To determine the magnitude of ITN utilization 
among households in Harbu Town, South Wollo, 
Northeast Ethiopia, 2024. 
2. To identify factors associated with ITN utilization 
among households in Harbu Town, South Wollo, 
Northeast Ethiopia, 2024.  
 

Methods and Materials 

Study area and period 

This study was conducted in Harbu Town, Kallu 
Woreda, Amhara Regional State, and North East 
Ethiopia. It is one of the districts in south Wollo zone, 
which is geographically located at a distance of 603 
k/m from Regional Town (Bahr Dar) and 360 k/m 
from Addis Ababa, the capital city of Ethiopia. It has 
latitude and longitude 10.92530 N 39.78500 E and an 
elevation of 1487.11meter above sea level. 
Harbu Town has three kebeles, lowest administrative 
level in Ethiopia. Based on Harbu Town population 

statics report of 2016 EC.  the Town has a total 
population of 65293, out of this, 32838 were males 
and 32455 were females. 
Pertaining to health facility, Harbu Town has private 
and governmental health facilities. According to 
information given from Harbu town health 
department, there are 1health center owned by 
government, and 12 private clinics those are 4 primary 
clinic and 8 medium clinic and 10 private pharmacies. 
This study was conducted from July 20 to August 30, 
2024. 

Study design 

A community based cross-sectional study was 
implemented.   

Population  

Source Population 

All residences of kebeles in Harbu Town was the 
source population. 

Study Population 

All person who was simple random selected from 
study households in Harbu Town. 

Study unit 

Study unit was randomly selected households with in 
selected kebeles. 

Inclusion criteria 

All households with in a selected kebeles in in Harbu 
Town. 

Exclusion criteria 

All residence in in Harbu Town with in selected 
kebeles and within household survey, the houses are 
not open. 

Sample size determination 

The sample size for this study will be calculated using 
one population proportion formula of by considering 
the following. 
 P (ITN utilization from previous study is assumptions 
made were=44.3% [19] 
@ (level of significance) =5% 
The degree of precision or Z=1.96 
Margin of error (W)=5% 
Power of study =80% 

Hence, n=
𝑧2𝑝𝑞

𝑤2  

n= (±1.96)2*0.443*0.557 / (0.05)2, = 379.16~ 379 
Therefore, by adding 10% of non-response rate, the 
total sample size is 379+38=417, then we multiply it 
by 1.5 (design effect) because our sampling method is 

https://bioresscientia.com/


Journal of Women Health Care and Gynecology                            ISSN:2993-0871                            BioRes Scientia Publishers 

© 2025 Abdulaziz Assefa, et al.                                                                                                                                                            4 

multi-stage sampling method.417 * 1.5= 626 
households. 

Sampling procedure 

From in Harbu Town, there are three kebeles was 
involved in this study. List of households with in 
respective Kebeles was taken from each Kebele 
administration bureau. The sample size proportional 
to number of households (ni) was calculated by 
stratified random sampling formula. In addition, was 
inserted to computer program Microsoft excel to 
select final participant households by computer 
driven random number technique from in Harbu 
Town.  

Probability proportional to size /PPS (proportional 
allocation technique)  
This is obtained by:    ni = Ni ×n/N            
Where: ni -is the sample size of the ith stratum (required sample 
size of households with ITN utilization from ith stratum); Ni -is 
the house hold size of the ith stratum (number of households with 
ITN utilization in ith stratum or kebele); n- Is the total sample 
size (over all sample size of the study?); N- Is the total population 
size (total number of households in in Harbu Town); ni -is the 
sample size of the ith stratum (required sample size of households 
with under-five children from ith stratum); Ni -is the house hold 
size of the ith stratum (number of households with under-five 
children in ith stratum or kebele); n- Is the total sample size (over 
all sample size of the study); N- Is the total population size (total 
number of households in the town). 

 

 
Figure 1: Sampling procedure of ITNs utilization and associated factors among households in Harbu Town, Northeast 

Ethiopia, 2024. 

 
Data Collection procedures and Instrument 

The data was collected using structured pre tested 
interviewer administered questionnaire through face-
to-face data observation collection technique in the 
selected kebeles. To collect data on ITN utilization in 
Harbu Town, the following procedure and 
instruments were used. A structured questionnaire 
was developed to collect information on ITN 
ownership, utilization, and barriers to use. Data 
collectors were visit selected households and 
administer the questionnaire to the head of the 
household or another adult member. The data 
collectors were also visually inspecting the ITNs to 
check for wear and tear and to confirm their use. The 
collected data was entered into a database and 
analyzed using statistical software. Descriptive 

statistics such as frequencies and percentages were 
used to summarize the data, while inferential statistics 
can be used to test for associations between variables. 
By using this procedure and instruments, it is possible 
to collect reliable data on ITN utilization in Harbu 
Town, which can inform the development of 
interventions and to improve and coverage use of 
ITNS in the area. 

Data quality control 

Data cleaning was performed for completeness; 
consistence and extreme values. The questionnaire 
was initially prepared by English language. The 
English version was translated to Amharic local 
language and retranslated back to English by a 
language professional in order to ensure internal 
consistence. The questionnaire was pre-tested 5% (32 
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HHs) in Kombolcha city 15 day before the actual data 
collection period before use to ensure its validity and 
reliability.  

Operational definition 

ITNs utilization: The extent to which individuals use 
insecticide-treated bed nets to protect themselves 
from mosquito bites and prevent malaria infection. 
And it can be measured based on respondent’s self-
report. Accordingly, ITN utilization was recorded to 
be utilized if 1 or more members of household slept 
under ITN the night preceding the study. On the 
other hand, ITN utilization was labled to be not 
utilized if 1 or more members of household did not 
sleep under ITN the night preceding the study 
[3,11,12]. 
Frequently utilization of ITNs: if a household uses 
ITNs in every night [11].  
Frequently checking ITNs for holes: if a household 
checks ITNs for whole at least once a week utilization 
of ITNs was measured based on six ITNs utilization 
related questions [3,11,12]. 

Study variables 

Dependent variable: ITNs utilization. 

Independent variables 

Socio-demographic characteristics (age, role of 
respondent, gender, education level, occupation, 
income, marital status). Household factors 
(Residence, number of household members, number 
of beds, number of bed nets, presence of children 
under 5 years’ old and pregnant women). Utilization 
of ITNs (availability, affordability, and distance to 
distribution points). Information of malaria (causes, 
transmission, symptoms, prevention methods of 
malaria). 

Data processing and managements 

The data collected on the dependent and 
independent variables was processed and managed 
using statistical software such as SPSS. The first step 
in data processing was clean and code the data, 
ensuring that all variables were correctly entered and 
coded. Missing data was also be imputed using 
appropriate methods. Descriptive statistics was used 
to summarize the data, including measures of central 
tendency and variability for continuous variables, and 

frequencies and percentages for categorical variables. 
Bivariate logical analyses were used to examine the 
relationships between the independent variables and 
ITN utilization. Accordingly, the analysis was 
controlled for the variables including age, residence, 
educational status, and number of sleeping rooms in 
the house, number of peoples lived in the house, the 
roof of the house, and others predictors. Both COR 
and AOR with the corresponding 95% CI were 
computed. Finally, the level of significance was 
declared based on AOR with its 95% CI and p-
value ≤ 0.05 [13]. Multivariate analyses such as logistic 
regression was used to identify the factors that are 
independently associated with ITN utilization while 
controlling for potential confounders. The results of 
these analyses can be presented in tables and graphs 
to facilitate interpretation and communication of 
findings. Finally, data management involves ensuring 
data security, confidentiality, and integrity 
throughout the research process. This includes 
protecting participant privacy, maintaining accurate 
records, and ensuring that data are stored securely 
and backed up regularly. 
 

Result 

Socio-demographic and household of the 
respondents  

In this study, A total of 610 study participants 
responded to the questionnaire yielding a response 
rate of 97.4%.  
Around 53% of respondents were between the age of 
25 and 44 years with a mean age of the participants 
was 35.13±6.24 years. Half of the participants, 309 
(50.7%) were Muslim by religion. Of the participants, 
435 (65.6%) had completed higher education and 
above. The majority of participants, 444 (72.8%) were 
employed. The average family income of the 
respondents was 4,260 ±2,748 Ethiopian Birr, 
ranging from 1,000 to 24,000. More than half of the 
respondents, 341(55.9%) had family size greater than 
five. The majority of the households, 536(87.9%) had 
2 or less rooms (Table 1). Table 1 Socio demographic 
and household characteristics of the respondents in 
Harbu Town, North-east Ethiopia, 2024. 

 
Table 1: Socio demographic and household characteristics of the respondents in Harbu Town, North-east Ethiopia, 
2024. 

Variables Frequency (n=610) Percent (%) 
Age group 

≤25 12 2 
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25-34 323 53 
35-44 228 37.3 
≥ 45 47 7.7 

Religion 
Orthodox 285 46.7 
Protestant 13 2.1 
Muslim 309 50.7 
Catholic 3 0.5 

Sex of respondent 
Male 238 39 

Female 372 61 
Marital status   

Married 597 97.9 
Single 5 0.8 

Divorced 5 0.8 
Windowed 3 0.5 

Educational status 
Not read and write 49 8 

Read and write 86 14.1 
Primary education 130 21.3 

Secondary and above 435 65 .6 
Employment status 

Employed 444 72.8 
Unemployed 166 27.2 

Household income 
≤1,500 46 7.5 

1,501-3,000 266 43.6 
3,001-5000 161 26.4 

≥ 5,001 137 22.5 
Role of respondent 

Father 167 27.4 
Mother 443 72.6 

Numbers of beds 
>3 80 13.1 
<2 530 86.9 

Numbers of rooms 
>2 74 12.1 
<2 536 87.6 

Family size in household 
<5 341 55.9 
>5 269 44.1 

Availability of pregnant women in household 
Yes 248 41 
No 362 59 

Number of under 5 children 
0 177 29 
1 234 38.4 
2 108 17.7 

>3 91 14.9 
 

Insecticide-treated bed net / ITN Utilization   
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Figure 2: prevalence of ITNs utilization and associated factors among households in Harbu Town, Northeast Ethiopia, 

2024. (n=610). 
 
About 360 (59%) (95% CI: 54.0, 62.3) of the 
households utilized ITN the night before the day the 
data were collected (figure 2). Ownership and 
Utilization Insecticide-treated bed net / ITN. The 
majority of the households’, 514 (84.3%) reported 

that the availability of ITNs in their house, 545 
(89.3%) households owned 2-3 ITN and 487(79.8%) 
of household get their ITN from the source of 
Government.  

 
Table 2: Ownership and Utilization Insecticide-treated bed net characteristics of the respondents in Harbu Town, 
North-east Ethiopia, 2024 

Variables Frequency (n=610) Percent (%) 
Know malaria disease 

yes 568 93.1 
No 42 6.9 

Know that malaria is preventable 
Yes 547 89.7 
No 63 10.3 

Methods of malaria prevention mentioned by households 
ITN utilization 445 73 

Indoor residual spray 41 6.7 
Clearing/draining stagnant water 24 3.9 

Take anti malaria medication 30 4.9 
Environmental management 70 11.5 

Had family member caught by malaria in the last one years 
Yes 341 55.9 
No 269 44.1 

Heared about ITN 
Yes 608 99.7 
No 2 0.3 

Availability of ITN 
Yes 514 84.3 
No 96 15.7 

Think that sleeping under ITN have benefit 
Yes 582 95.4 
No 28 4.6 

Think that sleeping under ITN protects malaria 
Yes 517 84.8 
No 93 15.2 

Numbers of ITN owned 
1 41 6.7 

2-3 545 89.3% 
4 and above 24 3.9 
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Sources of ITN 
Government 487 79.8% 

Private/market 70 11.5 
NGO 53 8.7 

Priority given for malaria prevention at household level for family member 
Under 5 children 161 26.4 
Mother and father 46 7.5 
Pregnant women 266 43.6 

All family 137 22.5 
Frequency of ITN utilization 

Always 517 84.8 
Sometimes 93 15.2 

 

Reasons for not utilizing ITN 

 

 
Figure 3: Reasons of not utilized ITNs among households in Harbu Town, Northeast Ethiopia, 2024(n=610). 

More than half of households, 52% non utilized of ITNs due to the reason of lack of sufficient spaces to hang the nets. 

 
Factors associated with ITNs Utilization 

In addition to prevalence, this study aimed to identify 
the factors associated with ITNs utilization. 
Explanatory variables were entered to the 
multivariable binary logistic regression model and 
analysed by using the entered method. Only five 
variables (Sex, household educational level, number 
of beds, and households’ family sizes and household 
income level) were significant variables with ITNs 
utilization. After adjusting confounding variables, the 
finding of this study showed that those women in the 
households were 2.48 times more likely to the odd of 
utilize ITN than households with men [AOR= 2.48 
(95% CI: 1.22, 5.05)].  Moreover, households with 
higher educational level (secondary and above) were 
1.47 times more likely to the odd of utilize ITN than 

households with lower educational level [AOR= 
1.47(95% CI: 1.13,17.11)]. In addition, households’ 
family size was also affecting the outcome variable 
(ITN utilization). Those households had family size >5 
nearly two times more likely to the odd of utilized ITN 
than those household with family size <5 [AOR= 
1.89(95% CI: 1.02, 3.50)]. Furthermore, number of 
beds of households was also an exposure variable that 
affected utilization of ITNs. Those households whose 
number of beds >3 were 2.81 times more likely to the 
odd of utilized ITN than those those households 
whose number of beds <2 [AOR= 2.81(95 % CI: 1.50, 
5.25)].  Moreover, households with higher family 
income (≥ 5,001) were 1.47 times more likely to odd 
of utilize ITN than households with lower family 
income [AOR= 1.47(95% CI: 1.13,17.11)] (Table 3). 

 
Table 3: Bivariable and multivariable binary logistic regression analysis of ITN utilization and associated factors 
among households in Harbu town, Northeast Ethiopia, 2024, (N= 610). 

 ITN utilization 
Variables Yes n (%) No n (%) COR (95% CI) AOR (95% CI) 

Role of respondent     
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Father 151(90.4)  1 1 
Mother 343(77.4) 100(22.6) 2.75(1.57,4.82) 2.32(0.16,4.66) 

Sex of respondent     
Women 200(84) 38(16) 8.89(5.34,14.80) 2.48(1.22,5.05)* 

Men 202(74) 70(26) 1 1 
Educational status     
Not read and write 20(40.8) 29(59.2) 1 1 

Read and write 33(38) 53(62) 2.95(0.49, 17.88) 1.46(0.08, 27.50) 
Primary education 55(42.3) 75(57.7) 6.64(1.09, 40.22) 2.47(0.10, 2.00) 

Secondary and above 318(73) 117(27) 2.21(1.20, 24.63) 1.47(1.13, 17.11)* 
Number of rooms     

>2 27(36.5) 47(63.5) 2.89(1.71, 4.88) 1.12(0.48, 2.63) 
<2 89(16.6) 447(83.4) 1 1 

Availability of px women     
Yes 124(50) 124(50) 1 1 
No 190(52.4) 172(47.6) 5.07(2.10, 12.25) 1.92(0.54, 6.82) 

Family size     
>5 255(75) 86(25) 2.69(1.71,4.22) 1.89(1.02, 3.50)* 
<5 239(89) 30(11) 1 1 

Marital status     
Married 487(81.6) 110(18.4) 1 1 
Single 2(40) 3(60) 2.95(0.49, 17.88) 1.46(0.08, 27.50) 

Divorced 3(60) 2(40) 6.64(1.09, 40.22) 2.47(0.10, 2.00) 
Windowed 1(33.3) 2(66.7) 2.21(0.20, 24.63) 0.47(0.13, 17.11) 

Know malaria     
Yes 274(48) 294(52) 1 1 
No 21(50) 21(50) 2.24(1.47, 3.41) 1.45(0.84, 2.50) 

Number of beds     
<2 245(46) 285(54) 1 1 
>3 78(97.5) 2(2.5) 8.15(5.18,12.82) 2.81(1.50, 5.25)* 

Availability of ITN     
Yes 83(16) 431(84) 1 1 
No 33(34) 63(66) 2.72(1.68, 4.41) 1.52(0.77, 3.01) 

Know that malaria is preventable     
Yes 273(49.9) 294(50.1) 15.38(6.36, 37.20) 2.58(0.80, 8.31) 
No 23(36.5) 40(63.5) 1 1 

Household income     
≤1,500 16(34.7) 20(65.3) 1 1 

1,501-3,000 113(42) 153(58) 2.95(0.49, 17.88) 1.46(0.08, 27.50) 
3,001-5000 70(43.5) 91(56.5) 6.64(1.09, 40.22) 2.47(0.10, 2.00) 

≥ 5,001 99(72) 38(28) 2.21(1.20, 24.63) 1.47(1.13, 17.11)* 
Key 1= reference; Note: * statistically significant at 95% CI, P< 0.05 with ITN utilization, CI= confidence interval; AOR=Adjusted odds 
ratio, COR= crude odds ratio 
 
Discussion 

The findings of the current study showed the 
prevalence of ITN utilization and associated factors 
among households in Harbu town, North-east 
Ethiopia, 2024. The factors that were significantly 
associated with ITN utilization were sex, household 
income level, number of beds, and households’ family 
sizes. In this study, about 360 (59%) (95% CI: 54.0, 
62.3) of the households utilized ITN the night before 

the day the data were collected.  This finding of 
prevalence of ITN utilization is in line with the studies 
conducted in in Uganda, 56% [20], and Myanmar 
52% [21] and Kallu district, SSNP Ethiopia, 2013, 
54.3% [7].  The reason for this consistency might be 
due to similarity in place where more malaria endemic 
that might enforce the households to utilize ITNs due 
to fear of malaria infection. On the other hand, this 
prevalence of  ITN utilization  was lower than the 
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studies conducted in Nigeria, in 2018,  rural and 
urban residents utilized ITN (86.1%) and  74.1% 
respectively [9],  in Illu Galan district, Oromia region, 
2022 72.2% [12] and in Amhara region, Ethiopia, 
where the prevalence of ITN utilization was 76.6% 
[15]. The possible explanation for this discrepancy in 
prevalence of ITN utilization may be due to the socio 
demographic characteristics, sample size and study 
setting differences and lack of adequate ITN per the 
number of household member. However, the 
prevalence of ITN utilization in this study was higher 
than others studies conducted in the Arbaminch, 
Ethiopia,2022,  the proportion of pregnant women 
and children under five years who slept under ITNs 
the night preceding the study was 35% and 40.3% [1], 
world malaria report in sub-Saharan Africa, 2022, 
47% [6], Kallu district, SSNP, Ethiopia,2007,  5.8% 
[7],  survey in sub-Saharan Africa, 2023, 2.3% in 2008 
and 12.8% in 2018 [10] and in Oromia region, 
Ethiopia, where the prevalence of ITN utilization was 
34.9% [15].  
The possible explanation for this discrepancy might 
be due to the sociodemographic differences, sample 
size differences, different methodological approaches, 
lack of adequate ITN per the number of household 
member, life span of ITNs vary widely between 
individual nets used within a single household or 
community, lack of free distribution, lack of free and 
continuous distribution through ANC and EPI 
programs are also other reasons for the discrepancy of 
the finding. In the current research, after adjusting 
confounding variables, the finding of this study 
showed that those women headed households were 
2.48 times more likely to the odd of utilize ITN than 
households with men headed households [AOR= 
2.48 (95% CI: 1.22, 5.05)]. This might be the reason 
that being women were more experienced in health 
seeking behaviours, especially in her ANC and PNC 
follow up and acquire more informations about 
importance and purposes of usage of ITNs and 
malaria causes, prevention methods and its impact. 
This finding was inconsistent with a study performed 
in Arbaminch, Ethiopia [15], and in Illu Galan 
district, oromia region, 2022 [12]  that found that 
men were more likely to utilize ITNs than women.  
This might be the reason that sociocultural 
background in which men are given prioritized over 
women in Ethiopia. Moreover, the above studies were 
conducted in rural areas where men were more 
educated than women that leads men to have more 
awareness about ITN utilization. This inconsistency 

might be the reason in difference in study setting and 
sociocultural background of the community. 
Moreover, households with higher educational level 
(secondary and above) were 1.47 times more likely to 
odd of utilize ITN than households with lower 
educational level [AOR= 1.47(95% CI: 1.13,17.11)]. 
This finding was congruent with a study performed in 
Arbaminch, Ethiopia, 2022 [1], Kallu district, SSNP, 
Ethiopia,2007 [7], in sub-Saharan Africa [8], survey in 
sub-Saharan Africa, 2023, in 2008 and 2018 [10] and  
in East Belessa District, Northwest, Ethiopia, 2022 
[11], that found that those households which have 
higher households educational level were more likely 
to the odd of utilized ITN than those households 
whose have lower households educational level. This 
might be the reason that those households which have 
higher households Education level is also an 
important factor in ITN utilization. Studies have 
shown that households with higher levels of 
education are more likely to own and use ITNs than 
those with lower levels of education. Education can 
increase knowledge about malaria and its prevention, 
as well as improve socio-economic status, which can 
increase access to ITNs. Therefore, interventions that 
focus on increasing education levels may also 
contribute to increase ITN utilization all economic 
quintiles reported an increasing trend in the 
utilization of ITNs among pregnant women. For 
example, in the poorest quintile, ITN usage was 1.0% 
(95% CI: 0.1, 6.6) in 2003, and increased to 2.3% 
(95% CI: 1.4, 3.7) in 2008. In the following study 
years, 2013 and 2018, ITN utilization increased to 
12.8% (95% CI) and 67.8% [10]. In addition, 
households’ family size was also affecting the outcome 
variable (ITN utilization). Those households had 
family size >5 nearly two times more likely the odd of 
utilized ITN than those household with family size <5 
[AOR= 1.89(95% CI: 1.02, 3.50)]. This finding was 
congruent with a study performed in East Belessa 
District, Northwest, Ethiopia, 2022 [11],  that found 
that large households family size were more likely the 
odd of utilized ITN than those household with lower 
family size.  This might be the reason that large 
households’ family size was more frequently invited to 
child health visits and more experienced in health 
seeking behaviours, when they received professional 
support from the prenatal midwife, nurse team, and 
child health nurse and can easily access more 
informations about importance and purposes of usage 
of ITNs and malaria causes, prevention methods and 
its impact. In addition to this, it might be as 
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household family size increases the frustration of 
being caught by malaria increases and make 
households to utilized ITNs. 
Furthermore, number of beds of households was also 
an exposure variable that affected utilization of ITNs. 
Those households whose bed number >3 were 2.81 
times more likely to odd of utilized ITN than those 
households whose bed number <2 [AOR= 2.81(95 % 
CI: 1.50, 5.25)]. Having 3 or more beds was positively 
associated with ITN utilization in this study. This 
finding was congruent with a study performed in sub-
Saharan Africa [8], and in Illu Galan district, oromia 
region, 2022 [12], that found that those households 
whose bed number >3 were more likely to the odd of 
utilized than those households whose bed number <2 
. This might be the reason that those households 
whose bed number >3 were facing a challenge in 
shortage of enough ITNs in households which make 
them bother to utilize ITNs.  In addition, households 
with higher family income (≥ 5,001) were 1.47 times 
more likely to odd of utilize ITN than households 
with lower family income [AOR= 1.47(95% CI: 
1.13,17.11)]. This finding was congruent with a study 
performed in Arbaminch, Ethiopia, 2022 [1], in 
Nigeria, in 2018 [9], survey in sub-Saharan Africa, 
2023, in 2008 and 2018 [10], in East Belessa District, 
Northwest, Ethiopia, 2022 [11] and in Illu Galan 
district, oromia region, 2022 [12], that found that 
those households which have higher households 
family income were more likely to the odd of utilized 
ITN than those households whose have lower 
households family income. This might be the reason 
that those households which have higher households’ 
family income can afford ITNs and utilized it. 
Moreover, Economic status is also an important factor 
in ITN utilization. Studies have shown that 
households with higher socio-economic status are 
more likely to own and use ITNs than those with 
lower socio-economic status. This is because 
households with higher socio-economic status have 
better access to health care services, including ITN 
distribution programs. Additionally, households with 
higher socio-economic status have more resources to 
purchase ITNs if they are not distributed free. 

Strength and Limitation of Study 

This study was a community-based survey designed to 
explore different exposures that can predict the ITN 
utilization by focusing on household members who 
cannot visit health institutions for different reasons. 
Despite this strength, the study has some limitations. 
This study may be susceptible to social desirability 

bias. Assessment of ITN utilization was based on self-
report measures, and may have a possibility of social 
desirability bias. Another limitation of this study is 
that just one family member was questioned if all 
household members slept under a net or not the 
previous night. This might result in respondent bias. 
 

Conclusion  

Based on the present study, ITN utilization among 
households in Harbu town was low. Sex, educational 
level, number of beds, households’ family sizes and 
household income level were significantly associated 
with ITNs utilization.  

Recommendation  

Based on the findings of this study, the following 
recommendations were forwarded to the Harbu town 
health department, health professionals, different 
NGOs and researchers working in health and other 
sectors. The Harbu town administration also 
recommended to offer basic health facilities that are 
needed to provide and make ensure for free access of 
ITNs for households and their family members. 
Additionally, it is recommended to provide further 
health education on the significance of ITN 
utilization.by using different mass media. NGOS in 
collaboration with other sectors are better to provide 
further attention to the utilization of ITNs and 
support better to offer to households and provide 
training for health care providers regarding to 
incorporate their service with information related 
ITN utilization. Health care professionals are 
recommended in the district need to provide 
information, education and communication (IEC), 
and behavioral change communication (BCC) to the 
community on the importance ITN utilization.  The 
significant predictors better to considered especially 
households who are illiterate or lower educational 
level, economic problems, larger family size, and 
provide them education in order to enhance ITN 
utilization. It is recommended that researchers 
conduct further research by using different designs 
(longitudinal, mixed study). 
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