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Background: In 2020, more than three billion of the world’s population were the risk of being infected with malaria and four out of 
five deaths were from the African population. However, information is scarce on the association between risk perceptions and malaria 
prevention behaviors in resource-limited countries, particularly Ethiopia. Therefore, this study aimed to assess malaria risk perceptions 
and preventive behaviors.
Methods: A cross-sectional study design was conducted among 401 elementary school students in Jimma zone, Oromia, Ethiopia, 
from April 2 to June 8, 2020. Data were collected through interviews using a semi-structured questionnaire. The data were entered into 
Epi-data 4.6 and analyzed using STATA version 14.2. The descriptive statistics were presented using frequency and percentages. 
A Cronbach’s α coefficient of 0.7 or higher was used to assess the reliability of each domain. The Generalized Structural Equation 
Model (GSEM) was employed to examine the relationships and prediction of explanatory variables with risk perception and preventive 
behaviors of malaria. The model with a lower information criterion was taken as a better-fitting model. Finally, the statistically 
significant model effects were declared at a P-value of less than 0.05 at a confidence interval of 95%.
Results: This study showed that having knowledge about malaria had an indirect positive effect on malaria preventive behavior 
(β = 1.29, 95% CI 0.11 to 2.47), and had a positive total effect on the preventive behavior (β = 2.99, 95% CI 0.08 to 2.67). Besides, an 
increased knowledge level had a direct positive effect on malaria risk perceptions (β = 0.08, 95% CI 0.01 to 0.14), and malaria risk 
perception had a direct positive effect on malaria preventive behavior (β = 1.21, 95% CI 0.10 to 2.31).
Conclusion and Recommendation: This study demonstrated that having knowledge about malaria had a direct and indirect 
association with malaria preventive behavior. An increased level of knowledge had a direct positive effect on malaria risk perceptions. 
Moreover, malaria risk perception had a direct positive effect on malaria preventive behavior. Therefore, malaria prevention-targeted 
interventions, behavior change, and knowledge enhancing communication should be enhanced or scaled up to contribute to prompt 
treatment and progress toward the elimination of malaria.
Keywords: malaria, risk perception, health-seeking behaviors, factors, Ethiopia

Introduction
The number of malaria cases worldwide was estimated to be 247 million in 2021, up from 245 million in 2020, and 234 million 
of those cases were thought to be in African regions, making up about 95% of all cases worldwide.1 The Sustainable 
Development Goals (SDGs) of malaria elimination by 2030 was formally implemented in 2015 and indicated the elimination 
of malaria is intrinsically linked to most of the sustainable development goals.2 As the guiding principles, the World Health 
Organization (WHO) forwarded a framework called “Global Technical Strategy (GTS)” to guide the malaria elimination 
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strategy from 2016 to 2030 and targets to decrease new malaria cases and malaria-induced death by a minimum of 90%.3 As 
part of this program, the utilization of long-lasting insecticide-treated nets (LLINs) and residual spray in the interior wall of the 
home is the most recommended malaria prevention method. Among those prevention measures including early detection and 
treatment could bring changes in reducing malaria cases in Africa.4–6

In Africa, Ethiopia is one of the countries where malaria species such as Plasmodium vivax and P. falciparum are co- 
incident.7 Despite the efforts that the Ethiopian government has made, malaria is still one of the top ten diseases that lead 
to morbidity and mortality in the country.8 In addition, the country’s achievements in combating malaria are challenged 
by resisting the insecticides, newly emerging vectors, health ill effects of irrigation and hydropower containers, and 
dynamic climatic conditions.9–11 The individuals’ risk perception of infection can influence individuals’ behavior. Having 
a low score for risk perception leads to the implementation of low preventive measures12 and also affirmed that Personal 
Protective Behaviors (PPBs) are highly expected to provide an effective prevention capacity for vector-borne infections 
like malaria.13

The world is at risk of the disease and malaria is a leading cause of morbidity and mortality in much of the developing 
world.14 The most malaria cases were in the African Region (92%) and accounted for 93% of all malaria deaths.15 In 
Ethiopia there were about 1,530,739 confirmed malaria cases with 356 reported deaths due to malaria with the pooled 
prevalence of 13.61%.16,17 Therefore, to diminish the burden of malaria, schools are the natural hub for community 
services to promote healthy practices18 such as in sharing key characteristics like preventive behavior, experience, and 
cultural background that makes them a more credible source of information.19,20 In Jimma zone they are considering Peer 
Learning and Education Approach (PLEA) programs that had been conducted in primary schools which mainly focused 
on individuals being educated on use of insecticide nets (ITNS), appropriate and timely seeking care for malaria, 
appropriate use of quality anti-malaria drugs, acceptance of insecticide residual spray (IRS), and draining of potential 
breeding sources in the villages.

Studies showed that community and school-related levels of prevention and control measures are proven methods for 
effectively tackling malaria. Particularly, the engagement of students, and the school community, which is crucial for 
malaria prevention practices.21 Individual factors like perception, level of knowledge, and skills towards malaria 
prevention programs are determinants of the prevention programs. Self-efficacy, school environment, perceived com
munity support, and perceived fear of malaria were determining factors for malaria risks and prevention.22–24 In addition, 
the study revealed that perception-related individual susceptibility, perceived malarial severity, perceived prevention, 
treatment costs, response efficacy, and preventive behaviors could affect the level of malarial risk perception.25 

Generally, since risk perception and preventive behaviors have a synergistic effect on infection prevention, assessing 
these issues from students’ perspectives could have important inferences in the era of disease elimination, particularly for 
malaria. Even if reports have revealed that school children are significantly getting infected by malaria,26 what factors 
directly or indirectly affect malaria risk perception and preventive behaviors of the school children are not explored very 
well in Ethiopia. Therefore, this study aimed to assess the malaria risk perception and preventive behaviors among 
elementary students in the Jimma zone by using a generalized structural equation model that showed which factors 
directly and indirectly affect malaria risk perception and preventive actions among students.

Methods and Materials
Study Design, Area, and Period
A cross-sectional study design was conducted from April 2 to June 8, 2020, among trained peer educators of primary 
students (6–8 grade) in Jimma zone of Shebe-Sombo, limmu-Kossa and Gera districts (Figure 1) where pilots of peer 
learning education intervention about malaria prevention and control were implemented. Jimma zone is one of the 
administrative zones of Oromia regional states, which is located around 352 km away from Addis Ababa, the capital city 
of Ethiopia. The zone covers an area of 199,316.18 km2. The total population was 2,770,329 out of which about 89.1% of 
the populations are living in rural areas and 10.9% are living in urban areas. The zone generally lies at an altitude range 
between 1000 and 3500 meters above sea level.27 It has a relatively cool tropical monsoon climate, a long annual wet 
season, and a daily temperature of between 24 °C and 27 °C. The zone consists of 23 districts and 17 (73%) of the 
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villages (kebeles) are malaria endemic areas and 85% of the population of the zone lives in malaria risk areas. In terms of 
stratification of risks, 41%, 32% and 27% of the Kebeles are at high, medium, and low risk of malaria transmission 
respectively.28

Study Population
A large-scale school-based social and behavior change communication intervention to prevent malaria; an innovative and 
participatory approach entitled; “PLEA-Malaria” was implemented in 75 rural primary schools in the Jimma zone. 
Malaria prevention and control training was given to selected students who were sent to teach their peers in class and 
community members through the process called peer learning and education approach. Around 8842 peer educators in 75 
primary schools trained on malaria prevention and control and have been undertaking malaria communication interven
tions both at schools and community levels in intervention areas. Accordingly, all trained peer educator’s students who 
were learning grade 6–8 in Jimma zone in 75 primary schools were source populations. All selected trained peer 
educators’ students who were learning grade 6–8 in Jimma zone were the study population.

Figure 1 Geographical map of study area on risk perception and preventive behaviors among elementary school students in southwestern Ethiopia, 2020.
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Sample Size Determination
The sample size was calculated using two approaches the first one was using a single population proportion approach: 

n ¼ Zα=2ð Þ2 P 1� Pð Þ

d2 , Where:- n = desired sample size, p = 0.5, proportion of malaria risk perception of trained peer 
educators which indicates the maximum variability of the study population and gives maximum sample size was 
considered, since there were no previous studies in Ethiopia that can especially help to address our objectives, 
z - confidence interval is 95%, d = desired precision (%) – 5% = 0.05, using the formula, the sample size become n = 
384. Since the source population is less than 10,000, the population correction formula was used: nf ¼

n
1þn

N
, 

nf ¼
384

1þ 384
8842
¼ 368, Where, nf = the final sample size, n = initial sample size (384), N; Source population all trained 

peer educator students = 8842. In addition, 10% non-response was added. Finally, the calculated sample size becomes 
404 trained peer educator students.

The second approach was using a structural equation model (SEM). Sample size calculation in a structural equation 
model depends on the complexity of the model. A general rule of thumb is that the minimum sample size should be 5~20 
times the number of parameters to be estimated.29 In the model we suspected that we had 22 parameters to be estimated. 
According to the afore mentioned rule, the minimum sample size required for malaria risk perception was 220 (10*22). 
Then adding a 10% non-response rate, the sample size becomes 242. Since the sample size calculated by using SEM was 
smaller than the sample size calculated using the single population proportion approach, 404 was taken as the final total 
sample size for the current study. Therefore, the total sample size required for this study was 404.

Sampling Procedure
The participants for this study were trained peer educator students in the Jimma zone of five districts which included 75 
primary schools. A total population size of at least 8842 class representatives and 1–5 social network leaders have had 
training from school focal teachers in the 75 implementation schools. An expected number of 118 trained peer educators 
per school were found. Considering the representatives three districts were randomly selected. From the three districts, 45 
primary schools were included in the intervention (N = 3*15* = 45 ~ 5310 trained peer educators). Fifteen schools from 
each district realized a representative of 30% and we included 5 schools in each district, using the same distribution. 
Therefore, a sample of 404 is drawn from 15 schools; approximately 27 peer educators were selected from each school. 
Finally, 27 peer educators; including 9 each in 6th, 7th, and 8th grade were selected by using lottery methods 
(Supplementary 1 Supplementary Figure 1). Since the schools were closed due to COVID-19 during data collection, 
after taking a complete list of trained peer educator students from each school as a sampling frame, house-to-house data 
collection was conducted taking in to account the preventive measures of COVID-19.

Data Collection Tool and Quality Control
A semi-structured questionnaire (see Supplementary 2) was developed after reviewing available relevant literature and 
used to collect information on sociodemographic factors, malaria related knowledge, malaria related peer learning and 
education practice, malaria preventive behavior, treatment seeking behavior, and malaria risk perception. A pretest was 
conducted on 5% of the sample size and data was collected by trained health extension workers and teachers with health 
professional supervisors. Double data entry was made by two data clerks to maintain the consistency of the data by 
comparing the two separately entered data.

Operational Definition and Measurement
Malaria related knowledge: Multidimensional questions were used to measure comprehensive malaria knowledge related 
to the cause of malaria, sign and symptoms, prevention measures, vulnerable groups, and malaria biting vector behavior 
knowledge. Yes = 1/No = 0 and multiple questions were used. Correct answers were counted down and the higher scores 
showed a higher knowledge level.

Malaria preventive behaviors: Any efforts undertaken by peer educators including sleeping under LLINs last night, 
indoor residual spray use, using mosquito repellant, appropriate anti malaria drug use and health seeking for those with 
a fever.
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Behavioral measures: Type of participation on malaria prevention behaviors and time of care seeking was measured 
in “days”.

Malaria risk perception: Perceived susceptibility to malaria infection defined individuals’ perception vulnerability to 
malaria based on their daily experiences about the presence of malaria, and individuals who caught malaria in the 
neighborhood or in the family. Perceived severity explores student perception of the bad consequences resulting from 
malaria in causing pain, death, and interruption with their daily work, such as schooling, and its impact on their academic 
performances. Weighted scores of susceptibilities and severity summed up and divided by two to create weighted score of 
risk perception about malaria.

Data Processing
Each filled questionnaire was checked visually for completeness and consistency. Data were entered into Epi-data 4.6 
then exported to STATA 14. After the data were entered and cleaned, it was checked again systematically for its 
completeness and consistency across individual responses, and then re-cataloging was performed to make data suitable 
for analysis.

Model Building and Analysis
Descriptive statistics and summary statistics were presented using text, figures, and tables. Reliability was also assessed 
for each domain of malaria risk perception using the Cronbach’s α coefficient and values of 0.7 or higher were considered 
satisfactory. The score of each domain of malaria risk perception was obtained by summation of their corresponding 
items for each participant. Generalized Structural Equation Modeling (GSEM)30 was used to examine relationships and 
predict among socio-demographic factors, malaria preventive behavior, treatment seeking behavior, and malaria risk 
perception domains for each group. Continuous, count and dichotomous variables were analyzed with Gaussian family 
with identity link function, Poisson with log link function and binomial with logit link function. Malaria risk perception 
was a latent variable which constituted items with dichotomous response; their measurement model was analyzed with 
binomial families with logit link function.

An over identified model with minimum information standards was retained. A final model was selected based on 
statistical significance of path coefficient, the theoretical meaningfulness of the relationship and minimum information 
conditions. Diagrammatically, the effect of each exogenous variable on the respective dependent variable was indicated 
by the path coefficient along with a single headed arrow, and the correlation between measurement errors (residual errors 
that reflect the unexplained variation in the observable endogenous variables due to all unmeasured causes) was indicated 
by double arrows. Statistically significant results were assumed for P < 0.05 at a confidence interval of 95%.

Results
Socio Demographic Characteristics
A total of 401 students participated in the study, resulting in a response rate of 99.2%. Of all respondents, 242 (60.3%) 
were male and229 (57.1%) were 15–19 years of age. Mean age was 15.59 (±SD 2.24) years. The majority of study 
participants, 84.8% and 73.6% were rural residents and followers of the Muslim religion, respectively. About a fifth of 
respondents received health training other than malaria. Most respondents, 344 (85.8%), were Oromo (Table 1). The 
average family size of a respondent was 6.75 (±SD 2.134).

Malaria Related Knowledge
The research shows that almost all (395 (98.5%)) respondents had heard of malaria. The mean score of trained peer 
students for knowledge related to essential malaria action, was 0.6474 (SD = 0.1753). More than half of the students, 212 
(52.9%) were scored as knowledgable regarding EMA, above the mean. Most respondents (346, 86.0%) reported that 
fever was the main symptom of malaria and 6 (1.5%) did not know. Almost all (372, 92.8%) respondents reported 
mosquito bites were the cause of malaria and 5 (1.2%) did not know. Almost all of respondents (377, 94.0%) reported 
that sleeping under a mosquito net can protect individuals from malaria and less than five respondents did not know. 
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Most respondents knew pregnant women and children under three years of age were more at risk than others (342, 
85.3%) and 17 (4.2%) did not know about risk groups. From misconceptions about the causes of malaria, drinking dirty 
water (82, 20.4%), getting soaked with rain (78, 19.5%), cold and changed weather (73, 18.2%), shaking the hands of 
a person with malaria (40, 10.0%) and eating sugarcane (29, 7.2%) were cited as the causes of malaria (Table 2).

Malaria Related Peer Learning and Education Practice in School
Three hundred and forty-one (85.0%) students reported having done peer teaching in schools for the past two years and 
124 (30.9%) of them conducted them in a schedule of every two weeks. But, during study periods peer education was 
conducted among only 156 (38.9%) of them and the majority of 245 (61.1%) reported they did not conductpeer education 
in their school during study periods (Table 3).

Table 1 Sociodemographic Characteristics of the Participants, Jimma Zone, Southwest 
Ethiopia, 2020

Variables n=401 Categories Frequency Percent (%)

Place of residence Urban 61 15.2

Rural 340 84.8

Sex Male 242 60.3

Female 159 39.7

Age of students 10–14 144 35.9

15–19 229 57.1

20–24 28 7.0

Religion Muslim 295 73.6

Orthodox 72 18.0

Protestant 34 8.5

Ethnic group of students Oromo 344 85.8

Amhara 31 7.7

Kafa 17 4.2

Other 9 2.2

Role in class Class leader 69 17.2

Vice leader 57 14.2

Class member Student 275 68.6

Health intervention training other than Malaria Participate 72 18.0

Not participate 329 82.0

Latest average point Excellent 48 12.0

Very good 155 38.7

Satisfactory 182 45.4

Fair 14 3.5

Poor 2 0.5
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Table 2 Frequency of the Respondents’ Knowledge About Malaria Signs and Symptoms, 
Risks of Transmission, and Prevention Methods in Jimma Zone, Southwest, Ethiopia, 2020

Variables Yes (f) % No (f) %

Symptoms

Fever 346 86.3 55 13.5

Feeling cold 224 55.9 177 44.1

Headache 291 72.6 110 27.4

Nausea and Vomiting 102 25.4 299 74.6

Diarrhea 68 17.0 333 83.0

Dizziness 106 26.4 295 73.6

Loss of appetite 245 61.1 156 38.9

Body ache or joint pain 175 43.6 226 56.4

Pale eyes 93 23.2 308 76.8

Body weakness 169 42.1 232 57.9

I do not know 6 1.5 395 98.5

Causes of malaria

Mosquito bites 372 92.8 29 7.2

Eating sugarcane 29 7.2 372 92.8

Hunger (empty stomach) 97 24.2 304 75.8

Drinking other dirty water 82 20.4 319 79.6

Getting soaked in the rain 78 19.5 323 80.5

Cold or changing weather 73 18.2 328 81.8

Lack of hygiene 144 35.9 257 64.1

Shaking the hands of a person with malaria 40 10.0 359 89.5

Do not know 5 1.2 396 98.8

Protect themselves against malaria

Sleep under a mosquito net 377 94.0 24 6.0

Using repellants 71 17.7 330 82.3

Not staying out of home at night 96 23.9 305 76.1

Spray the house with insecticide 236 58.9 165 41.1

Keep house surroundings clean 192 47.9 209 52.1

Fill in puddles (stagnant water) 229 57.1 172 42.9

Early diagnosis and treatment for fever 105 26.2 296 73.8

Anti-malarial drug compliance 246 61.3 155 38.7

Do not know 2 0.5 399 99.5

(Continued)
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Malaria Preventive Behavior, Treatment Seeking Behavior, and Malaria Risk Perception
The mean score of malaria risk perception of respondents was 18.75 (SD=3.06). Many respondents (364, 91.9%) of 
households have recommended mosquito nets but only 224 (56.6%) of them slept under a net the previous night of data 
collection day. From respondent’s 36 (8.8%) had been sick from fever and 32 (88.9) of them sought advice or treatment 
for the fever (Table 4).

Factors Associated with Malaria Risk Perception
The final model is depicted in figure one, all of the path coefficients were statistically significant at an alpha level of 0.05. 
This model includes both structural components (relationships among latent or observable variables) and measurement 
components (relationships among latent variables and their items).

As we can see from Figure 2 the model had included seven exogenous variables (age, residence, sex, knowledge, grade 
point average (GPA), severity, and susceptibility), one mediator variable malaria risk perception (MRP), and five endogenous 
variables (bed net utilization, mosquito repellant use, indoor residual spray, treatment seeking, and anti malaria drug use).

Generalized Structural Equation Model (GSEM) for factors associated with malaria risk perception of peer educators’ 
students in school in Jimma zone, Ethiopia, 2020. Having a knowledge about malaria had an indirect positive effect on 

Table 3 Peer Education Conducted in Two Years Past and Currently Conducted Schedule 
in Schools in Jimma Zone, Ethiopia, 2020

Peer Education Schedule (N=401) Past Two Years Currently Conducting

Frequency Percent Frequency Percent

Every day 14 3.5 14 3.5

Every week 90 22.4 30 7.5

Every two weeks 124 30.9 65 16.2

Every three weeks 9 2.2 4 1.0

Every four weeks 24 6.0 9 2.2

Only sometimes 80 20.0 34 8.5

Total conducted 341 85.0 156 38.9

Table 2 (Continued). 

Variables Yes (f) % No (f) %

Risk groups

Pregnant mother and child under 3 years 342 85.3

Adult women 17 4.2

Adult man 10 2.5

Child of six years old 15 3.7

Do not know 17 4.2

Essential malaria actions (EMA)

Above the mean 212 52.9

Below the mean 189 47.1
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treatment seeking behavior (β = 1.29, 95% CI 0.11 to 2.47) and it also had a positive total effect on treatment seeking 
behavior (β = 2.99, 95% CI 0.08 to 2.67]. Increased knowledge level also had a direct positive effect on malaria risk 
perceptions (β = 0.08, 95% CI 0.01 to 0.14). Malaria risk perception also had a direct positive effect on preventive 
behavior (treatment seeking behavior) (β = 1.21, 95% CI 0.10 to 2.31) (Table 5).

Figure 2 GSEM for factor associated with risk perception and preventive behaviors among elementary school students in southwest Ethiopia, 2020.

Table 4 Malaria Preventive Behavior, Treatment-Seeking Behavior, and Malaria Risk Perception of Peer 
Educators’ Students in Schools in Jimma Zone, Ethiopia, 2020

Variables Categories Frequency Percent

Households have recommended mosquito nets Yes 364 91.9

No 32 8.1

Did you sleep under Bed net the previous night Yes 224 56.6

No 140 35.4

Do you clean/dispose of stagnant water around the school/house Yes 298 75.3

No 103 25.7

Have you been sick with a fever Yes 36 8.8

No 365 92.2

Did you seek advice or treatment for the fever Yes 32 88.9

No 4 11.1

Malaria risk perception Observed range Scale means SD

7.5–25.5 18.75 3.06
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Table 5 Direct, Indirect, and the Total Effect of Socio-Demographical, and Malaria Preventive Behavior Domains 
on Malaria Risk Perceptions (Derived from GSEM).

Variables Peer Educators Students (n=401) Malaria Preventive Behaviors and Risk Perceptions  
(Effect Measure is β)

Direct Effect  
(95% CI)

Indirect Effect  
(95% CI)

Total Effect  
(95% CI)

DV: Using mosquito Repellant

Residence

Urban 0

Rural 0.15 [−0.61 to 0.91]

Sex

Male 0

Female 0.24[−0.30 to 0.78]

Malaria Risk Perception 1

DV: Indoor Residual Spray use

Residence

Urban 0

Rural 0.17[−0.55 to 0.89]

Knowledge −0.03[−0.24 to 0.16] 2.66[−0.09 to 5.4] 2.63[−0.33 to 5.56]

Malaria Risk Perception 2.58[−0.10 to 5.26]

DV: Frequent Bed net utilization

Residence

Urban 0

Rural 0.84[−0.20 to 1.87]

Knowledge −0.22[−0.45 to 0.02] 1.68[−0.36 to 3.71] 1.46[−0.81 to 3.73]

Malaria Risk Perception 1.60[−0.36 to 3.56]

DV: Treatment seeking for malaria

Age −0.03[−0.14 to 0.08]

Sex

Male 0

Female −0.32[−0.83 to 0.18]

Knowledge 0.09[−0.03 to 0.20] 1.29[0.11 to 2.47]* 2.99[0.08 to 2.67]*

Malaria Risk Perception 1.21[0.10 to 2.31] *

(Continued)
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Discussions
This study aimed to assess the malaria risk perceptions and preventive behaviors among elementary school students in 
Jimma town, Ethiopia. Accordingly, the study revealed that having a good knowledge about malaria had an indirect and 
direct positive effect on treatment seeking behavior which is one of the malaria preventive behavior domains. Those with 
good knowledge about malaria had an increased health seeking behavior. This finding is supported byprevious studies 
conducted among South Asians,31 Sudanese,32 and another study from Ethiopia supporting the association between 
knowledge about malaria and preventive measures such as usual use of bed nets.33 This implies those with knowledge 
about malaria including its sign and symptoms, transmission ways and prevention methods are also knowledgeable about 
its treatment and where to seek treatment.34,35

We found that increased knowledge level about malaria had a direct positive effect on malaria risk perceptions. In line with 
our findings other studies also showed the effect of knowledge about malaria on risk perception from west Ethiopia,36 

Cameroon,37 Nigeria,38 and Iran.39 This is explained by the fact the risk perception is influenced by exposure to different 
information and knowledge about health problems. In addition, the reason could be because people who attained better 
knowledge levels might have been offered malaria-oriented lessons at schools and even the people who have a better education 
level can read different materials in different languages and they can easily understand the messages from the written materials 
that focuses on the malaria risk prevention measures. This finding reaffirmed that knowledge about health problems is the most 
important tool that enables people to make the right decision for themselves and their families in fighting against infectious 
diseases, including malaria.39,40 This study implies that being knowledgeable about malaria can enhance malaria preventive 
practices in a very feasible way through peer education at the school level, which may play a great role in malaria eradication 
programs at the national and international levels since the disease is targeted to be eradicated globally. Furthermore, according 
to the Ethiopian context, school-aged populations from rural areas of the country rarely had exposure to media. Thus, peer 
education may be the only feasible access to malaria-related information for primary school students.

The study also showed that the direct positive effect of malaria risk perception on malaria preventive behavior. This finding 
is in line with the report of a study in Ethiopia that those with perceived susceptibility and severity had sought healthy 
preventive behavior against malaria infection36,41 along with a study in rural Nigeria.39 This might be because performing 
certain health behavior is directly linked to the perceived threat, the perceived benefits and barriers of the suggested behavior 

Table 5 (Continued). 

Variables Peer Educators Students (n=401) Malaria Preventive Behaviors and Risk Perceptions  
(Effect Measure is β)

Direct Effect  
(95% CI)

Indirect Effect  
(95% CI)

Total Effect  
(95% CI)

DV: Appropriate anti-malaria drug use

Age 0.17[−0.03 to 0.36]

Malaria Risk Perception 4.32[−1.02 to 9.66]

DV: Perceived susceptibility to malaria

Malaria Risk Perception 0.02[−0.09 to 0.14]

DV: Perception of malaria Severity

Malaria Risk Perception 0.09[−0.04 to 0.22]

DV: Malaria risk Perception

Attitude −0.002[−0.001 to 0.01]

Knowledge 0.08[0.01 to 0.14]*

Note: *Shows a significant effect on DV. 
Abbreviations: DV, dependent variable; CI, confidence interval.
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change, the self-efficacy and the cues to action.42 The positive perception towards health conditions may have a positive 
relationship with health care seeking behaviors.43 Thus, this study implies health seeking behaviors can be enhanced through 
promoting positive perceptions against the health event. In addition, the successful implementation of peer learning education 
at school on perceived susceptibility and severity of malaria would be enormous in increasing preventive action such as bed 
net utilization, appropriate anti-malaria drug use, disposal of stagnant water from around the home, and periodic utilization of 
indoor residual spray within students’ families, which has a key role in reducing malaria morbidity and mortality.

Limitation of the Study
Studying has certain limitations. The nature of the cross-sectional study design makes it difficult to establish 
causation between related factors and outcome variables. Also, recall bias can be one of the study’s limitations and 
interviewer bias may also arise. Data is collected from participants’ self-reports and can be compared with social 
expectation bias.

Conclusion and Recommendation
This study demonstrated that having knowledge about malaria had a direct and indirect association with malaria 
prevention behavior. An increased level of knowledge had a direct positive effect on malaria risk perceptions. In 
addition, this study showed that the malaria risk perception had a direct positive effect on malaria prevention behavior. 
Therefore, malaria prevention-targeted interventions, behavior change, and knowledge enhancing communication should 
be enhanced or scaled up to contribute prompt treatment in the progress toward elimination of malaria.
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