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Abstract

Introduction: indoor residual spraying (IRS) is still a
key vector control intervention for reducing
malaria transmission. However, in areas with
limited access to health facilities and
infrastructure,  willingness to accept and
determinants have not been adequately evaluated.
Hence, this study aimed to investigate households’
willingness to accept IRS and associated factors in
Bench Sheko zone, Southwest Region of Ethiopia.
Methods: a community-based cross-sectional
study was conducted using 589 randomly selected
household heads. A multistage sampling technique
was used to recruit study participants. A face-to-
face data interview was used to collect the data.
Multivariate logistic regression was used to
identify independent factors of willingness to
accept IRS. An adjusted odds ratio with a 95%
confidence interval (Cl) was used to measure the
strength of the association. Results: the overall
household willingness to accept IRS for malaria
control was 59.4% (95% Cl: 55.3%-63.3%).
Households with secondary school education and
above (AOR = 4.4; 95% Cl: 2.21-8.53; age =35
years, AOR = 3.51; 95% Cl: 1.68-7.33; good
knowledge about malaria, AOR = 2.28; 95% ClI:
1.21-4.26; receiving sensitization program, AOR =
1.91; 95% ClI: 1.05- 3.76 favored odds of accepting
an IRS while perceived bedbug and flea activation,
AOR= 0.44; 95% Cl: 0.20-0.97 decreased likelihood
of IRS acceptance after controlling for other
variables. Conclusion: the willingness to accept the
IRS was moderate and it was driven by
sociodemographic and  behavioral  aspects.
Therefore, enhancing  targeted = community
mobilization is crucial for maximizing the uptake
and acceptance of the IRS.

Introduction

In low- and middle-income countries (LMICs),
malaria continues to be a major public health
threat, causing serious illness and death [1].
Malaria accounted for an estimated 247 million
cases and 619,000 related deaths in 2021. Among

these, 95% of all malaria cases were attributed to
African Region. This made malaria one of the top
ten causes of death in LMICs [2,3]. Integrated
strategies such as community engagement have
helped eliminate and eradicate malaria in different
parts of the world [4,5]. For instance, 75 years ago,
malaria was a potential public health problem
affecting more than 30 million people in China.
However, China declared malaria elimination in
2021 [6]. One of the key strategies that helped the
country eliminate malaria was active community
engagement alongside basic research
implementation. A community was actively
cooperating and accepting the national public
health campaign against malaria and thereby
ensuring unfavorable mosquito-spreading
areas [7]. Other countries, such as Algeria,
Morocco, Kyrgyzstan, and Paraguay, have recently
eliminated malaria through organized efforts by
communities combined with other preventive
strategies against the disease [8]. However, the
majority of sub-Saharan African (SSA) countries
have been working on malaria elimination by
2030 [9].

Indoor residual spraying (IRS) is a malaria control
and prevention activity that involves spraying
insecticides on surfaces such as internal walls,
roofs, ceilings, and other indoor structures where
mosquitoes reside and thereby killed by the
residue of the chemical, resulting in a reduction in
malaria transmission [10]. It quickly Kkills
mosquitoes while they rest on sprayed
surfaces [11]. Studies revealed that the
appropriate use of an IRS effectively reduced the
biting rate and the resting densities of indoor and
outdoor mosquitoes [12-14]. IRS has resulted in
effective malarial prevention and control in
addition to long-lasting insecticide-treated nets
(LLTNs) [15]. For example, it has been shown to
significantly reduce malaria parasite infection by
65%, 95% Cl (56-73%) [16], and morbidity [4]. The
WHO recommends at least 80% IRS coverage
among households in malaria-endemic areas. This
helps with progress toward global malaria
eradication [17], highlighting the importance of
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the relationship between |IRS coverage and
effectiveness [6]. Despite IRS paramount benefits,
its effectiveness has been affected by several
factors [18], which are influenced mainly by
households” acceptance of the IRS [4,19,20].
Globally, acceptance of IRS among households
varies across countries. For instance, household
IRS acceptance in Zambia was 87% [21], Iran’s
acceptance ranged from 98-100% [22], and
Ethiopia’s acceptance was 56.5% [23].

Ethiopia accounts for approximately 1.7% of global
malarial cases and 1.5% of deaths per year [24].
Three-fourths of the landmasses are favorable for
malaria, and seventy percent of the population
live at risk of acquiring malaria [25,26].
Subsequently, Ethiopia has been implementing
integrated modes of preventing and controlling
malaria for prolonged periods. Since 2008,
Ethiopia has been implementing IRSs and LLITNs as
key vector control interventions [15,27]. According
to the 2015 Ethiopian malaria indicator survey,
only 29% of households had IRS in 2014 [28].
Nonetheless, among more than 800 districts in the
country, only 230 districts are closing to eliminate
malaria by 2030 [29]. Evidences support that
higher acceptance or willing to accept IRS resulted
in malarial risk reduction [21,22]. The study area
(Bench Sheko) has been one high malaria burden
zones in Ethiopia. So, malaria has been persistent,
with a prevalence of 32.7 percent, and an
increased incidence in the last five years [1,30]. To
our knowledge, there is inadequate evidence and
knowledge about households” willingness to
accept an implementation of intervention
strategies, mainly IRS and associated factors in the
study area. Hence, the objectives of this study are
(1) examining the willingness to accept an IRS, and
(2) associated factors with willingness to accept
IRS among households in the Bench Sheko zone,
southwest Ethiopia.

Methods

Study design, setting, and period: a community-
based cross-sectional study was conducted in

Bench Sheko zone, the southwestern region of
Ethiopia. The zone is located 561 km southwest of
Addis Ababa, which is the capital city of Ethiopia.
Based on the population projection values of 2017,
this zone has an estimated population of 847,168;
of them, 418,213 are females, for an estimated
total of 125,069 households. The population is
distributed in 45 malaria-endemic kebeles (the
smallest administrative unit in Ethiopia) within 5
districts, 20 of which have a history of repeated
IRS practices. According to the 2023 Zonal Health
Office report (unpublished), there are 1 teaching
hospital, 1 primary hospital, 27 health centers, 15
medium clinics, 123 primary clinics, 35 drug stores,
128 health posts, and 5 rural drug stores, for a
total of 924 health workers working within the
zone. The study was conducted from April 1 to 30,
2023. The study area is illustrated by a
map (Figure 1).

Population: the source population was all
households located in the study area. Study
population: All eligible households in randomly
selected malaria kebeles of the Bench Sheko zone.

Eligibility criteria: all household heads who
resided for at least six months in the selected
kebeles and currently living in their homes were
included in the study. Both household heads who
had a history and no history of IRS were included
in the study. Household heads who were unable to
communicate critically ill, or did not have the
willingness to respond were excluded from the
study.

Sample size determination: the sample size was
determined by using the single population
proportion formula by assuming that the IRS
acceptance rate for malaria prevention in Ethiopia
was 56.5% [23], with a 95% Cl and a 5% margin of
error, yielding a sample size of 378.
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Refer to n was the sample size, p = prevalence of
IRS acceptance, g =1 - p and d = margin of error, a
confidence level was assumed to be 95%, and Z
was 1.96 with the two-sided test at 95% ClI. To
adjust for the cluster effect in the design that
increases the intraclass correlation (ICC) of the
study participants in the selected cluster [31], the
calculated sample size is multiplied by the design
effect 1.5, and a 10% nonresponse rate is added to
yield the final required sample size of 624
households. ICC corresponds to the magnitude of
variation in a lack of willingness to accept IRS
between Kebeles which ranges from 0 to 1. When
the value of ICC gets closer to 1 (but not
necessarily 1) shows that there is significant
dissimilarity in a lack of willingness to accept IRS
across Kebeles and if closer to 0O (not necessarily
zero) no difference or variation [32].

Sampling procedure and techniques: a multistage
sampling technique was employed. In the first
stage, zones were classified into urban and rural
districts to randomly select urban (one) and rural
(two) districts using a lottery method. Out of 20
kebeles in selected districts, 6 kebeles were
selected randomly using the lottery method. In the
second stage, all eligible households within the
selected kebeles were identified from the family
folder in the health post. A family folder is an
archive that contains each household name for a
specific kebele. Subsequently, the list of all
households was used as a sampling frame. Using
population proportion sampling (the total sample
size was proportionally allocated to the total
number of households in each selected kebeles).
Finally, 624 households were recruited using
systematic random sampling. Finally, to reach a
study unit, every kth house was selected from
each kebele for the interview.

Variables: the outcome variable was the
willingness to accept the IRS. The independent
variables were sociodemographic variables (age,
sex, marital status, residence, educational status,
type of roofing, occupational status), knowledge
about malaria, attitude towards IRS, and receiving
information (sensitization) about IRS.

Operational definition: the willingness to accept
an IRS was measured by the tendency of study
participants to use malaria prevention activities,
primarily IRS, which is considered appropriate
depending on predicted or lived reasoning and
sensitive reactions to the intervention [21]. A
Likert scale ranging from 0 to four was used to
measure acceptance (0, strongly disagree; 1,
disagree; 2, neutral; 3, agree; and 4, strongly
agree). The highest score was calculated by
multiplying the highest scale value by the total
number of questions. Accordingly, participants
who answered 3 or more questions (? 75%) were
considered to have accepted the IRS [33].
Knowledge: to assess participants” knowledge
about IRS, six knowledge measuring questions
with yes, and no answers. If the respondent
answered less than 3 out of six questions was
categorized as poor knowledge, and three and
above questions with yes answers were
considered to have good knowledge [34,35].

Data collection tools and procedures: the data
were collected using a structured interviewer-
administered questionnaire by reviewing different
studies [21,35,36]. The questionnaire was
composed of sociodemographic variables,
knowledge about the IRS, knowledge about
malaria, and reasons for refusal to use the IRS.
Four environmental science graduates collected
the data, while two public health officers
supervised the data collection process. Sampled
household heads and wives who were absent at
the time of data collection were revisited for the
second time. Those who were absent during the
second trial were considered to be
nonrespondents.

Data quality control: the questionnaire was
developed in English, translated into the Amharic
language, and subsequently back-translated to
English to ensure its consistency. The data
collectors and supervisors received two days of
training. A pretest was conducted on 31
households (5%) in the total sample outside the
selected kebeles, after which necessary
corrections were made. The data collection
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procedure was closely supervised, and the
collected data were checked for completeness,
consistency, and reliability.

Data processing and analysis: the data were
subsequently entered into Epidata version 4.02
and exported to SPSS version 25 for further
analysis. Descriptive statistics such as frequency
and percentage for categorical variables and mean
and standard deviation for continuous variables
were computed. In the bivariate analysis, a crude
odds' ratio (OR) at the 95% Cl was used to
measure the association between variables, and
variables with a p-value less than 0.25 were
included in the final multivariable model. Model
fitness was tested using the Hosmer-Lemeshow
goodness-of-fit test, which is nonsignificant, with a
p-value of 0.647. Multiple logistic regression was
employed to assess the independent predictors of
IRS acceptance by controlling for potential
confounders. An adjusted odds ratio with a 95% ClI
was used to determine an independent
association between variables. The level of
significance was defined as p<0.05.

Ethics approval: the study was conducted after
obtaining a letter of ethical permission from Mizan
Tepi University College of Medicine and Health,
School of Public Health. Permission letters were
obtained from the Bench Sheko zone and Woreda
health offices. Informed oral consent was obtained
from the heads of the households. In addition, the
participants” information was not disclosed to
another person or a third party, and the
participants were also informed regarding their
full right to participate or refusal to participate in
the study at any time.

Results

A total of 591 respondents were successfully
interviewed, yielding a response rate of 94.7%.

Sociodemographic  characteristics of the
participants: three hundred thirty-four (56.7%) of
the respondents were male, and 347 (58.9%) were
currently married. The mean (#SD) age of the

study respondents was 36 (+12.2) years, with the
majority 342 (58.1%) of the participants aged 235
years. Regarding educational status, 188 (31.9%)
of the respondents had no formal education. The
participants were predominantly protestant
religion followers (366, 62.1%), followed by
Orthodox (155, 26.3%), and Muslim (68, 11.6%).
Approximately 86.1% of the study participants
lived in thatch houses, whereas 13.9% lived in
corrugated iron sheets (CISs) (Table 1).

Knowledge of study participants about malaria
and IRS: five hundred thirty-eight respondents
(91.3%) reported that the cause of malaria was
mosquito bites. The most frequently reported
malaria prevention measure was removing
mosquito breeding sites (89.5%), followed by using
bed nets (6.4%) and IRS (4.1%), and surprisingly,
22 (3.7%) participants did not know about any
prevention mechanism for malaria. In addition,
265 (45%) and 192 (32.6%) of the respondents
identified under 5 children and pregnant women
as the most high-risk groups, respectively (Table
2). In the present study, nearly three-fourths
(72.3%) of the participants had received
information about the IRS before it was sprayed by
the operator. The majority of the respondents,
495 (84%), reported that the IRS spray timing was
appropriate. Among all the surveyed household
heads, less than half (44.7%) of the respondents
reported an IRS efficacy period on sprayed walls
between 3 and 6 months, 117 (19.9%) indicated an
efficacy period > 6 months, and the remaining 15
(2.5%) reported an efficacy period < 3 months. In
addition, two-thirds of the respondents (67.4%)
had not modified their walls after spraying.
Moreover, of the respondents who modified their
walls after spraying, 120 (62.5%) applied painting,
36 (18.8%) used plastering, 24 (12.4%) applied
decoration, and the remaining 12 (6.3%) washed
their walls after spraying (Table 3).

Willingness to accept of IRS: in the present study,
the overall household willingness to accept of IRS
was 59.42% (95% Cl: 55.3-63.3). Three hundred
fifty-five (60.3%) of the respondents reported that
IRS spraying was beneficial, and 333 (56.5%)
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respondents reported that IRS could reduce
malaria transmission. Nearly half (49.6%) of the
respondents were willing to implement the IRS in
the future. Approximately 179 (30.4%) of the
respondents agreed to take precautions after
spraying (Annex 1). The main reasons for IRS
refusal reported by the households were
perceived side effects, followed by others
(Figure 2).

Factors associated with the willingness to accept
of IRS: after adjusting for confounding variables in
multivariable analysis, variables sex, age,
educational status, knowledge about malaria,
perceived bed bug production, and sensitization
activities were significantly associated with the
willingness to accept IRS. Respondents who had
good knowledge about malaria were more than
two times more likely to be willing to accept IRS
than those who had poor knowledge about
malaria (AOR= 2.28; 95% Cl=1.21-4.26, p=0.01).
Respondents older than 35 years were four times
more likely to have a willingness to accept the IRS
than their counterparts (AOR= 3.51; 95% CI=1.68-
7.33). Participants who received sensitization
activities were two times more likely to have a
willingness to accept IRS than participants who did
not receive sensitization activities (AOR= 1.91;
95% Cl=1.05-3.76). Additionally, respondents who
had completed high school and above were more
than four times more likely to be willing to accept
the IRS than respondents who did not attend
formal education (AOR=4.4; 95% Cl= 2.21-8.53). A
total of 56% of participants who perceived the IRS
to be able to produce bedbugs/fleas were less
likely to be willing to accept the IRS than their
male counterparts (AOR= 0.44; 95% CI=0.20-0.97)
(Table 4).

Discussion

Due to recurrent malaria epidemics resulting in
increased susceptibility, this study was conducted
to investigate household acceptance of indoor
residual spray and its determinant factors in the
Southwest Ethiopian People’s Region. This study

revealed that four out of ten households did not
have willingness to accept IRS. This finding is
consistent with a study conducted in the central
part of Ethiopia [37]. This status was found to be
unsatisfactory to achieve the WHO
recommendation and Ethiopia's malaria
elimination strategic plan 2021-2025, which
targeted IRS coverage >80% for effective malaria
elimination [8,38]. In addition, this study showed
considerably lower acceptance than did reports
from previous studies conducted in Iran
(98-100%) [22], and other sub-Saharan countries
like Nigeria (82.6%) [39], Uganda (79.9%) [40], and
Rwanda (73.9%) [41]. This variation could be
attributed to unstudied contextual factors,
specifically cultural differences.

On the other hand, the current status of
willingness to accept IRS was higher than
elsewhere Keresa, Ethiopia (27.8%) [42] and
Assam, India (47.8%) [43]. The variation could be
due to the study participants and culture,
respectively, in those studies. Perceived side
effects were a primary reason for the lower
acceptance of IRS spraying. This finding is
consistent with previous reports [23,36,41] in
which respondents feared the health side effects
of spraying. The misperception has been a long-
term threat to effective malaria prevention
strategies, as highlighted by other studies [44,45].
Therefore, addressing community concerns and
doubts regarding the side effects of the IRS
through a community sensitization campaign is
crucial for further enhancing IRS acceptance and
resulting reduction in malaria incidence. Notably,
the role of the IRS operator in addressing the fears
and misperceptions of the IRS is necessary to
ensure prompt responsiveness to community
needs and increase the acceptance of
interventions. A higher educational level favored
the willingness to accept IRS. Participants who had
completed secondary education or above were
more likely to accept an IRS than participants who
had no formal education. This finding is consistent
with studies conducted elsewhere [45,46]. A
plausible explanation could be that participants
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with higher education levels are expected to have
more knowledge and be able to utilize malaria
prevention methods effectively. Similarly, previous
studies supported this finding by claiming that
higher education levels are associated with good
knowledge of malaria prevention [35,47]

Older respondents were more likely to have a
willingness to accept the IRS than their
counterparts. This finding is similar to that of other
studies [36,48]. This might be due to a sense of
responsibility for oneself and household members,
and past experiences. Moreover, this study
showed that the odds of willingness to accept IRS
increase among respondents who have good
knowledge about malaria. This evidence was
comparable with that of other previous
reports [23,39,49]. This reinforces the notion that
a better understanding of a given health issue
enables people to improve their health by
implementing preventive measures [35]. It is also
clear that as their knowledge level increases,
individuals tend to attend health education
campaigns and follow mass media such as radio
and television. This may create an opportunity to
gain well-articulated information to increase the
willingness to accept IRS. To improve IRS
acceptance, a comprehensive approach that
targets people through community mobilization,
communication, and advocacy for malaria
elimination is required.

Strengths and limitations of the study: as a
community-based study, this approach is strong
enough to produce real evidence. However, our
study is not immune to limitations. The first
limitation is that because of the use of cross-
sectional study designs, examining the causal
relationships is difficult. Another potential
drawback could be that social desirability bias and
recall bias could lead to an overestimation or
underestimation of the acceptance of the IRS.
Moreover, we did not measure the combined
availability of long-lasting insecticide-treated bed
nets among the study participants because it is
related to the acceptance of the IRS.

Conclusion

The level of willingness to accept IRS for malaria
control in the study area was relatively low
compared to the target of the WHO and the
Federal Ministry of Health for malaria control.
Therefore, enhancing targeted community
mobilization and sensitization in malaria-endemic
areas through the continuous provision of health
education is crucial for promoting the acceptance
of the IRS. Additionally, clear communication with
the community about the effectiveness of the IRS
and its ability to reduce malaria transmission may
help support IRS acceptance. The type of chemical
used to eliminate mosquitos is unknown to
households, which may impact their willingness to
accept IRS.

What is known about this topic

e According to the World  Health
Organization, indoor residual spraying has
been one of the most important
intervention  strategies  for  malaria
elimination by 2030 in developing
countries;

e Community participation and behavioral
change play an integral role in
implementing malaria elimination
strategies.

What this study adds

e More than 40% of study participants were
unwilling to accept the IRS;

e The majority of patients (41.5 percent) had
refused IRS due to concerns about its side
effects;

e Willingness to accept IRS was affected by
knowledge level, age, sensitization
program ahead of IRS implementation and
education level of households.
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Southwest Ethiopia, 2023

Table 1: sociodemographic characteristics of the respondents in the Bench Sheko zone,

Variable Category Frequency |Percent (%)

Male 334 56.7
Gender Female 255 433
. <35 years 247 41.9
Age of respondents (in years) > 35 years 542 8.1
Bench 254 43.2

Ambhara 118 20
Ethnicity Sheko 100 16.9
Oromo 65 11.1

Others’ 52 8.8
Orthodox 155 26.3
Religion Protestants 366 62.1
Muslim 68 11.6
Marital status Married 347 58.9
Unmarried 242 41.1
Farmer 367 62.3

Occupation Merchant 11 7.0
Governmental employee 171 29.0

Other business 10 1.7
Family size <> 357 00.6
>5 232 39.4
No formal education 188 31.9
Educational status Primary 100 17.0
Secondary and above 301 51.1
Housing roof type IC5 82 139
Thatch house 507 86.1

* Kaffa Tigray; ICS: iron corrugated sheets
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Table 2: knowledge of participants about causes, preventive measures, modes of transmission of]
malaria, and high-risk groups in the Bench Sheko Zone, Southwest Ethiopia, 2023

Variable Category Frequency Percent (%)
Do you know how malariais [Yes 526 89.3
transmitted? No 63 10.7
Mosquito bite 538 91.3
Malaria transmission Food contamination 26 4.4
| don’t know 25 4.3
Remoymg _mosqwto 527 29 5
breeding site
Malaria prevention measures |Using bed nets 38 6.4
Using IRS 24 4.1
| don’t know 22 3.7
Children under-5 265 45
. . . Pregnant women 192 32.6
High-risk groups for malaria Elderly 38 i
| don’t know 94 16

IRS; indoor residual spray

Table 3: participants’ knowledge about indoor residual spray in the Bench Sheko Zone,
southwest Ethiopia, 2023
Variable Category Frequency Percent (%)
Yes 426 72.3
Informed before IRS spray No 163 7 7
IRS spray timing Appropriajce 495 84
Inappropriate 94 16
. . Yes 517 87.7
Perceived side effect No - 123
) ] < 3 months 15 2.5
Residual efficacy of IRS on 3-6 month 563 147
sprayed walls
> 6 month 117 19.9
\Wall modification after Yes 192 32.6
sprayed No 397 67.4
Painting 120 62.5
Modification types made on [Plastering 36 18.8
sprayed walls Decoration 24 12.4
Washing 12 6.3
IRS: indoor residual spraying

Kamil Mohammed et al. PAMJ-OH - 13(18). 25 Apr 2024. - Page numbers not for citation purposes. 13



Article g

£
o One Health

PAMJ

Table 4: factors associated with willingness to accept IRS for malaria control in the
Zone, southwest Ethiopia, 2023

Bench Sheko

Variables Category Acceptability of IRS COR (95% Cl) |AOR (95%Cl) P-value
Yes No
Age (years) [<35 163 84 1 1 <0.001
35 186 156 1.65(1.18- [3.51 (1.68-7.33)*
2.33)
Educational |Noformal [228 79 1 1 <0.001
status education
Primary 75 33 1.23(0.78- 1.62 (0.68-4.2)
2.13)
Secondary |47 127 7.74 (5.12- |4.41(2.21-8.53)*
and above 11.8)
Marital status|Unmarried |21 23 1 1 0.11
Married 329 216 0.59 (0.32- 2.25 (0.84-6.02)
1.11)
Type of house[Thatch house[277 230 1 1 0.15
roof ICS 73 9 0.15 (0.07-  [0.42 (0.13-1.37)
0.30)
Perceived No 28 21 1 1 0.04
production of [Yes 322 55 0.22 (0.12- 0.44 (0.20-0.97)*
bedbugs/fleas 0.42)
Knowledge |Poor 56 183 1 1 0.01
about malarialknowledge
Good 197 153 4.21(2.92- [2.28(1.21-4.26)*
knowledge 6.07)
Perceived No 208 187 1 1 0.99
effectiveness |Yes 141 52 2.42 (1.67- 3.43 (0.43-1.23)
of IRS 3.53)
Sensitization | No 215 121 1 1 0.03
activities Yes 135 118 1.55 (1.11- 1.91 (1.05-3.76) *
2.17)

*Significant at p-value <0.05; ICS: iron corrugated sheets
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Figure 1: Bench Sheko zone composed of six districts and two sub city administrations 2023 (source

of map: prepared by the authors using QGIS software)
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Figure 2: reasons for refusal of indoor residual spraying (IRS) spraying reported by
household heads in Bench Sheko Zone, Ethiopia, 2023
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