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Abstract

Background: School-based behaviour change communication interventions could help to achieve behavioural
changes in the school and enhance the enrollment of the students and teachers as health messengers to local
communities. Evidence on the impacts of the school-engaged malaria preventive interventions are limited as far as
the social and behaviour change communication (SBCC) is concerned. This study examined the effectiveness of the
school-based SBCC approach on insecticide-treated nets (ITNs) utilization among primary school students in malaria-
endemic settings of Ethiopia.

Methods: Various participatory, educational, and communication interventions were implemented from 2017 to
20191in 75 primary schools and respective villages in Jimma to promote malaria preventive practices. A quasi-exper-
imental design was conducted with randomly selected 798 students (i.e. 399 intervention and 399 control groups).
Data were collected by trained interviewers using structured questionnaires. The SPSS version 26 software was used
to analyse the data. Propensity score matching analysis was performed to control for possible confounding biases.
The average effects of the intervention were estimated using multivariate general linear modelling to estimate for
mean differences and odds ratio based on the nature of data.

Results: The result showed that the ITNs utilization was 6.857 folds in the intervention groups compared to the coun-
terpart; (OR=6.857; 95% Cl: (4.636, 10.1430); effect size =39%). A mean differences (MD) of self-efficacy (MD=15.34;
95% Cl: 13.73 to 16.95), knowledge (MD =5.83; 95% Cl: 5.12 to 6.55), attitude (MD =6.01; 95% Cl: 5.26 to 6.77), per-
ceived malaria risk (MD =2.14; 95% Cl: 1.53 to 2.76), and perceived family supports (MD=6.39; 95% Cl: 5.57 to 7.22)
were observed favoring the intervention. Multivariable logistic regression modelling results showed that knowledge
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systems are considered.

(3=0.194, 95% Cl: 1.09 to 1.35) and perceived family supports (3=0.165,95% Cl: 1.11 to 1.25) and self-efficacy
(3=0.10,95% ClI: 1.22 to 2.32) predicted the ITN utilization among the school children.

Conclusions: The finding of this study suggested that the school-based SBCC approach combined with peer
education activities advanced the malaria-related knowledge, attitude, self-efficacy, risk perceptions, and family sup-
ports and ultimately improved the sustained use of ITNs among school-going children. Further research should be
conducted to understand the mechanism of these effects given the influences of social, health services, and school

Keywords: Malaria, SBCC, Insecticide-treated nets, Itns, Schools, Ethiopia

Background

Malaria is one of the oldest vector-borne diseases trans-
mitted by the bite of an infected mosquito from Anoph-
eles species [1]. Malaria is an important global public
health concern. A latest report shown that the global
malaria cases in 2019 was 229 million and this estimate
has remained unchanged over the last 4 years [2]. For
instance; the disease affected 409,000 lives in 2019 com-
pared to 411,000 in 2018 [2]. In Ethiopia; it is estimated
that three-fourths of the land is below 2000 m and is
malarious with two-thirds (60%) of the country’s popu-
lation is at risk [3]. Peak malaria transmission occurs
between September and December in most parts of
Ethiopia, after the main rainy season [4]. Malaria remains
a major health problem among school-aged children,
affecting the critical period of learning and development
[5]. The prevalence of malaria infection in school-aged
children appears higher and less emphasis in malaria
control has been given to this group [5-7].

Malaria elimination has received major global attention
[4, 8—10] and several costly malaria control programmes
such as vector control [through the use of insecticide-
treated net (ITN) and insecticide residual spray (IRS)],
malaria case management (screening and treatment) and
improving supply chain of malaria preventive services
[11] have been implemented over the decades achiev-
ing considerably good progress. However; the estimate
of global malaria cases has remained unchanged over
the last 4 years (i.e. from 2017 to 2020) [2]. Thus; the up-
coming years are expected to demonstrate stagnation in
malaria reduction; despite the planned elimination after
decades (i.e. by 2030, 2050 and beyond). This signifies the
need to devise effective strategy to intensifying commu-
nity participatory interventions as it seems paradoxical to
achieve the goal in the context of inadequate public par-
ticipation [12].

One of the strategies to effectively engage commu-
nity and schools in malaria preventive programmes is
the use of the SBCC approach [4]. The SBCC approach
is one of the emerging strategies used to advance com-
munity engagement in malaria preventive programs [9,
10]. The SBCC emphasizes an ongoing engagement and

participation of the primary audience, key stakeholders
and community institutions such as schools [13]. The role
of schools in malaria actions that have received atten-
tion include: to support the disease surveillance, track
the coverage of malaria preventive services such as ITNs
use, adoption of IRS, and access to effective malaria treat-
ments at the community-level [14]. In addition to achiev-
ing behavioural changes among school communities; the
school-based health promotion practices could enhance
enrollment of students and teachers as health messen-
gers to local communities [15]. It was also suggested that
school-engaged interventions have a multiplier effect in
that students influence their families, neighbours, and
friends towards healthy practices [16].

Although evidence is available on the effectiveness of
the SBCC strategy on motivating the community towards
malaria preventive behaviors in the general population
[17, 18]; there was no documented evidence on how
schools-engaged malaria preventive efforts influence
behaviours of students as far as the SBCC is concerned.
This is partly due to the recent emergence of the prac-
tice of SBCC [19, 20]. Therefore; this study examined
the effectiveness of the school-based peer education
approach combined with the SBCC interventions on
malaria related preventive knowledge, attitude, risk per-
ceptions, self-efficacy, and ultimately utilization of ITNs
among rural primary school students in malaria-endemic
settings of Ethiopia.

Methods
Study setting
The school-based SBCC project was implemented from
2017 to 2019 in 75 selected rural schools of Jimma zone;
the State of Oromia. Jimma is located 352 km away from
Addis Ababa; the capital city of Ethiopia. Based on the
projected 2007 Census conducted by the CSA, the total
population of Jimma zone was 2,486,155 (50.3% male
and 49.7% female) and the rural population accounts for
more than 89%. The zone lies within an altitude ranging
between 900 and 3500 m above sea level.

The current intervention was conducted in five selected
districts of Jimma Zone for intensive engagement on
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malaria communication. These districts were Limmu
Kossa (population=209,261), Shebe Sombo (popula-
tion=146,805), Nono Benja (population=77,452),
Chora Botor (population=74,756), and Gera (popula-
tion=147,120). According to the Zonal health depart-
ment report of 2016; an annual parasite incidence (API)
rate in these districts was 16% in Chora Botor, 14.1% in
Shebe Sombo, 10% in Nono Benja, 5.5% in Limmu Kossa,
and 3.1% in Gera. The project was dedicated to benefiting
schools and various community groups including vulner-
able groups such as children less than five years, pregnant
women, and school students.

Theoretical bases to inform the school-based SBCC
interventions

To guide the SBCC content and interventions process,
concepts, and principles drawn from some behavioural
change theories or models were combined and applied.
Accordingly, the Motivation Protection Theory (MPT)
and the health belief model (HBM) were used to design
the proposed SBCC elements [21]. These theories explain
the cognitive mediation process of behavioural change
in terms of threat and coping appraisal. According to the
theories, the appraisal of the health threat (i.e. health risk
due to malaria in this case) and the appraisal of the cop-
ing responses result in the intention to perform adaptive
responses which are called protection motivation (i.e.
using malaria preventive measures, such as ITNs, IRS,
prompt care-seeking, and proper use of medications).

Thus, the theories propose that the intention to protect
oneself or families from certain conditions (i.e. malaria)
depends upon four factors: (1) the perceived severity of
a threatening event (e.g., a malaria attack), (2) the per-
ceived probability of the occurrence, or vulnerability (
e.g. perceived vulnerability of the individual to a malaria
attack), (3) the efficacy of the recommended preventive
behaviour (e.g. perceived effectiveness of recommended
actions to prevent or remove the health risk, malaria in
this case) and (4) the perceived self-efficacy (i.e., the level
of confidence in one’s ability to undertake the recom-
mended preventive behaviour, such as regularly sleep-
ing under ITNs, prompt care-seeking behaviour and
properly using medications) [21]. To this end, formative
assessment was undertaken in the target districts based
on the assumption and framework of the MPT and HBM.
The results obtained from this formative assessment were
used to guide the malaria communication activities and
to monitor behavioural change progress indicators in
schools and target villages.

The second theory, the theory of diffusion of innovation
(DOI), was applied to complement the individual based
theories. DOI is one of the most widely used communi-
cation theories. According to the DOI, the population
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can be broken down into five different segments, based
on their propensity and time it takes them to adopt a spe-
cific behaviour (e.g. adoption of recommended malaria
prevention measures in this case). These are innovators,
early adopters, early majorities, late majorities, and lag-
gards and people in each category have different needs,
perceptions and require tailored interventions [22]. In
this intervention, early adaptors were considered a role
model for other group members after receiving basic
malaria training.

Success stories and experiences of these role mod-
els were captured and used for educational purposes to
motivate other students and family remembers. People
in each category of adoption need different interven-
tions ranging from sharing simple facts to implementing
groups’ norms [22]. Thus, the due emphasis was given on
promoting social and groups’ norms rather than just the
health benefits of interventions and emphasizes the risks
of being left behind for those who are late and laggards to
adopt the behaviours. Thus, the group members reinforce
each other, and households who do not practice the rec-
ommended behaviour begin to model a new behaviour
and change themselves as a result of pressure from the
group members and social networks. Household status
and student behaviours were monitored and evaluated,
and tailored education was provided accordingly.

Descriptions of the intervention

The current school engaged peer education combined
with SBCC intervention was designed to facilitate behav-
iour changes on malaria prevention and control targeting
various levels of personal, organizational, and commu-
nity factors. Ultimately, it was intended to promote the
five key malaria prevention and control practices both
at schools and community levels. These were the use of
insecticide nets (ITNs), appropriate & timely seeking
care for malaria, appropriate use of quality anti-malarial
drugs, acceptance of insecticide residual spray (IRS), and
draining of potential breeding sources in the villages.

The interventions encompassed various capacity build-
ing and educational sessions that were implemented
from 2017 to 2019 engaging 75 schools and respec-
tive villages. The programme was first initiated through
participatory consultations of stakeholders or repre-
sentatives of the community including key peoples from
health offices, education offices, health extension work-
ers (HEWs), and village leaders and schools. The formal
supervisory committee was organized before the actual
joint situation analysis that identified malaria situa-
tions, the interventions’ needs, and strategies. Based on
the need assessment results, joint planning (i.e. identi-
fications of roles, developing goals/objectives, devising
monitoring, and evaluation mechanisms). Finally, the
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plan was implemented over two and a half years through
active engagement of the community, health institutions,
and primary schools. A summary of the intervention pro-
cess is presented in Fig. 1. Furthermore, details about the
intervention are provided in another publication [23].

Study design

The study employed a quasi-experimental evaluation
design to collect post-intervention data from selected
primary school students (i.e. grade 6th through grade
8th). A post-intervention quasi-experimental design was
most widely and effectively used in impact evaluation of
large scale interventions [24]. Students in intervention
schools were considered exposed (intervention group)
and those selected from non-intervention schools are
comparison/control group. Controls were selected from
adjacent schools to the project area of the same cluster.
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Study populations and sample size

All grades 6th through 8th students in randomly selected
schools from both the intervention and controls were
considered to study population and included in the study.
The sample size was calculated using two population pro-
portion [25] given by n = W[#] where
P= w, E=P;-P, and r=the ratio of the two propor-
tions. It was assumed to detect the effect or odds ratio
two (OR=2 or greater) for 90% power (25:0.96) and 5%
level of significance (Z,, =1.96) with an equal number of
intervention and comparison groups. The P,=popula-
tion prevalence of ITNs use among school children was
46% which was taken from the previous study [26]. This
yields a sample size of 380 (190 each intervention and
control groups) was calculated. Considering a factor of 2
for sampling variation or design effect and 5% for non-
response rate, the final sample of 798 (399 each interven-
tion and control groups) was drawn.

processes

School engaged SBCC intervention on malaria prevention; packages and

Level 1: Selecting and training of lead facilitators by project coordinators and experts

schedules)

« Strengthening school BCC activities (organizing health clubs, mini-media

Level 2: selecting and training of students as peer educator by lead facilitators/teachers

education activities at school level

* Follow up and supports with IEC materials, stationeries for facilitated peer

4

Level 3: Planning and implemetenting of regular peer educations led by peer educators

chart

and campaign days

 Regular peer education was conducted every 2 weeks whcih is mediated by flip

* Talented students were encouraged to prepare and disseminate malaria
messages through folks like poems, roleplays, songs on mini-media sessions

1

LCevel 47 Students were guided to take malaria messages to parents through improved
student-parent communication channels

* Summary of key messages was printed on card for easy use

« Students use the cards to teach parents and peers about malaria

* Students are encouraged to monitor malaria related preventive actions
* Parents confirm on cards through putting their signatures

Contents and heirarchyical alignment of malaria messages on the flip chart

« Session 3: Preventive methods

* Session 1: Malaria causes and diseases process
* Session 2:Mosquito breeding and bitting behaviors

* Session 4: Treatment options, care and compliance
* Session 5: Roles of students (peer and parent educators)

Fig. 1 Summary of school engaged SBCC intervention packages and process
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Sampling techniques

Seventy-five schools in five districts were addressed by
the intervention. A total of 4 schools per each district
(i.e. 4*5=20 schools) were randomly selected from the
intervention village. Two corresponding schools from
non-intervention village (i.e. 2*5=10 schools), but
in the same district were randomly selected. Stratifi-
cation was further done to distribute a 399 sample to
each school and grade levels through grades 6th to 8th
assuming an equal number of students in all schools.
This was done by dividing 399/20 for intervention and
399/10 for control, which gives 20 and 39 students per
school respectively. Down stratifying to grades level,
6th through 8th=3, (i.e. 20/3=7 and 39/3=13) for
intervention and non-intervention schools respectively.
Finally, 399 students each from 20 interventions and 10
non-intervention schools were interviewed (Fig. 2).
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Data collection tools and methods

Malaria related data were collected using a questionnaire
adapted from relevant literature such as malaria indicator
survey and health, and demographic survey [27, 28]. The
questionnaire form covered socio-demographic factors,
peer education experiences, behavioural outcomes such
as ITN use, and psychographic outcomes such as knowl-
edge, risk perceptions, self-efficacy, and attitude related
to malaria and its preventive measures. The question-
naires were then translated into the local language, Afan
Oromo, before data collection. Data was collected on an
interviewer-administered basis. Qualified data collectors
recruited ad three days of training were given to data col-
lectors and supervisors about the purpose of the study,
instruments, and data collection procedures. The data
collection process was closely supervised by the research
teams. Eligible students were called on by schools’
administrators to appropriate places for the interview
which was conducted face-to-face.

75 schools in 5 five district

A 4

Intervention schools =20

A 4

A 4

__| Control schools =10

v i v

Grade 6™ Grade 8™ Grade 8
=7 =7 =7

Grade Grade 7™ Grade 8™
6"=13 | | —3 =13

Number of students from
intervention schools (n1=399)

T~

Number of students from
control schools (n12=399)

PSM analysis

ni=315

Fig. 2 Sampling techniques and PSM approach

=316
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Variables and measurements

The current study measured two outcomes of inter-
est and these were measured at the end of the inter-
vention. The primary outcome of interest was the ITNs
utilization. The secondary outcomes of interest were the
psychographic outcomes that include multidimensional
knowledge, attitude, family supports, self-efficacy, and
perceived malaria risk and severity. The psychographic
outcomes or variables are conceptualized in this study
as mental processes such as attitude, perceptual process,
and beliefs about an individual’s behaviours or practices
in the context of malaria preventive behaviours.

Knowledge

Multidimensional knowledge (MDK) questionnaire was
used to measure comprehensive malaria knowledge
related to the cause of malaria, signs/symptoms, vulner-
able groups, preventive measures, and mosquito vectors
biting behaviours. Questions encompassing 31 items
were used [29]. For each item, the correct answer was
assigned (1=Yes) and an incorrect answer as (0=No).
Scores of correct responses were computed for subse-
quent analysis.

Attitude

This is evaluative beliefs or acceptance and benefits
towards the ITN, indoor residual spray, vulnerable
groups, and malaria situation in the study area. The items
were scored on a five-point Likert scale ranging from
strongly disagree (1) to strongly agree (5). The reliability
statistics or internal consistency of the items were equals,
a=0.72. The overall attitude score was computed by
summing up the items after performing the reverse scor-
ing for negatively worded sentences. A higher composite
score indicated a more favorable attitude.

Perceived malaria risk

This was defined as individuals’ perception of vulner-
ability to malaria in the context of their daily experiences
about the presence or absence of malaria, individuals
who suffered from malaria in the villages. It was meas-
ured using seven items on a five-point Likert scale,
(x=0.76). A higher composite score was interpreted as a
higher perception of risk.

Perceived severity of malaria

This represented the perceptions of bad consequences
of the malaria infection in causing pain, death, interrup-
tion with daily activities such as schooling, and its impact
on their academic performances. Four items were used
to tap this construct by using a five-point Likert scale,
(x=0.84). Reverse scoring was done for both perceived
risk and severity before conducting further analysis.

Page 6 of 15

Self-efficacy

Self-efficacy is defined as an individual’s confidence
or beliefs about the ability to prevent themselves from
malaria infections under given circumstances by using
ITNs or any other preventive measures. It addresses
aspects of malaria prevention such as using ITN, applica-
tion of IRS despite its perceived discomforts, ITN han-
dling, early care for fevers and drug adherence, etc. Four
items were used to measure it. Scoring and computing
were all were done the same way. The items showed an
acceptable level of internal consistency with a=0.89.

Perceived family support

This was conceptualized as perceptions about how much
their family (parents and siblings) are motivated to use
ITNs or IRS as preventive measures, advice and encour-
age the individuals on ITN access and use, and help them
handle the ITNs for effective and sustained use. Ten
items were used to measure this dimension using five-
point Likert scales. The measure of internal consistency
or reliability statistics was acceptable level, a=0.84. A
higher score was interpreted as strong perceived family
supports.

Utilization of ITNs

The access to, and use of ITNs was assessed by three
items that include the presence of ITNs in the home,
number of ITNs, and ITN utilization every night. It was
coded as Yes=1 if the student used the net every night
and otherwise No=0. Access to ITNs (ratio of ITNs) was
defined as the presence of at least one ITN per two indi-
viduals in the household [8].

Social desirability bias (SDB)

Is defined as a tendency to portray oneself in a socially
desirable manner [30]. In this study, it is believed that
the SDB might exist especially among respondents in
intervention schools as they were aware of the aim of
the intervention. They could respond to the interview in
a socially desirable manner; thus hiding reality. Conse-
quently, it was interesting to measure the SDB to analyti-
cally adjust for its confounding effects on the outcomes.
This was measured using the SDB for children scale that
consists of 20 items constructed such that Yes=1 if the
condition exists and No =0, otherwise [30]. The continu-
ous score was computed from all 1’s (correct) responses.
A high score was interpreted as the presence of a high
SDB. This score was adjusted in every subsequent analy-
sis and considered during the interpretation of the result.

Statistical data analysis
Data were analysed using statistical package for social
sciences (SPSS) version 26 software for analysis. Means,
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standard deviations, frequencies, and proportions were
calculated as descriptive analysis. The propensity score
matching (PSM) technique was performed as a match-
ing analysis to reduce the selection bias due to a lack of
randomization in this study. The PSM was recommended
in evaluation studies where observational data are used
to adjust for the possible differences between interven-
tion and control groups at baseline [31]. The method
was found effective in reducing biases in observational
and quasi-experimental studies [32]. A study conducted
to evaluate the effectiveness of community-based SBCC
interventions on the use of ITNs demonstrated that PSM
approached was productive [33].

The propensity scores were predicted or computed
based on the selected covariates or characteristics that
may lead to the possible differences at baseline. Assum-
ing that there are no unobserved differences between
the groups (i.e. satisfying assumptions of ignobility), all
socio-demographics and socio-economic predictors were
included in the matching procedure that are known to
be associated with both intervention assignment and the
outcome [32]. Accordingly, ten covariates that include
age, gender, grade point average (GPA), grade level, eth-
nicity, religion, schools, specific roles of the student in
the class (e.g. being leader, deputy leader or member),
and participation in school wide-clubs (e.g. sport club,
health club, technology clubs) and specific roles in the
clubs (e.g. being leader, deputy leader or member) were
selected to compute propensity scores.

Multivariable logistic regression modelling was used
to estimate the propensity scores. The test of normality
of the predicted scores was done to evaluate the balance
of the matching result for the goodness of model fit. The
matched sample was used in the subsequent analysis.
Participants were matched using the one-to-one nearest
neighbour algorithm by imposing tolerance level or cali-
pers of width equal to 0.20 of the standard deviation of
the estimated propensity scores [34]. Individuals scores
not falling within this specified distance were excluded
from the sample [31].

The average effect of the intervention on psycho-
graphic outcomes (including knowledge, attitude) was
estimated using multivariate general linear modelling.
The adjusted mean differences and effect size was cal-
culated to examine the effects of the interventions on
these psychographic outcomes. An odds ratio was cal-
culated to estimate an average effect of the intervention
for binary outcomes (e.g. ITNs utilization). The analysis
was adjusted for the confounding effects of the SDB and
predicted propensity scores. The predicted propensity
score was included in the subsequent analysis to adjust
for the covariates it has been represented in matching
analysis. Covariates that were included in the estimation
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of propensity score were excluded from this analysis. A
p-value of less than 5% was considered to carefully signify
the presence of association or difference.

Results

Socio-demographic characteristics and PSM analysis

A total of 709 individuals participated, with a response
rate of 89% (50.2% versus 49.8% for control and inter-
vention groups, respectively). The subsequent analy-
sis was done with 631 matched samples resulting from
PSM analysis. For matched sample, the majority of the
participants were the age fewer than 14 years and grade
seven accounts large proportion for both intervention
and control groups (34.3% vs 34.5%). A large number of
participants from control and intervention groups have
a GPA of less than 73 and greater than 89, respectively.
The favorite subject for the majority of control was Afan
Oromo (the local language) as math was for the interven-
tion group. The minority of the participants: 48 (15.2%)
and 64 (20.3%) from control and intervention have lead-
ership roles, respectively (Table 1).

Peer learning and education activities in schools

The majority 65 (87.8%) of students in the intervention
schools have a membership to health-related or malaria
clubs. The highest number of participants from inter-
vention schools had leadership roles: 133 (66.5%). Peer
education activities on malaria issues were one of the
activities components of school clubs. A considerably
large number of students from intervention: 282 (54.4%)
and control, 236 (45.6%) have reported they conducted
peer education schedule every week. The majority, 108
(55.7%) and 86 (44.3%) for intervention and control
schools, respectively, reported the peer education activi-
ties were self-initiated (by students). In the same way, the
majority (238 (61.7%) of participants from the interven-
tion group reported a high degree of participation among
members during the peer education sessions. A low level
of participation was reported by the majority of control
participants, 143 (23%).

Regarding exposure to malaria information, a large
number of participants from both intervention; 306
(52.8%) and control; 274 (47.2%) were exposed to
malaria-related information from different sources. Spe-
cific to sources of information, the highest [161 (93.6%)]
and lowest [11 (6.4%)] exposures rate to information
from peer educators’ were reported among interven-
tion and control groups, respectively. The same thing is
true for teachers, community, and mass media with 135
(91.8%) and 80 (22.3%), 31 (68.9%) and 14 (31.1%), and
68 (87.8%) and 21 (23.6%) in control and intervention
groups, respectively (Table 2).
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Table 1 Sociodemographic characteristics of primary school students before and after matching analysis in Jimma,
Ethiopia, 2019 (N=631)

Characteristics Prior matching (n=799) After matching (n=631)
Control, n (%) Intervention, n (%) p-value Control, n (%) Intervention, n (%) p-value
Age
<14 years 204 (28.8) 182 (25.7) 0.125 179 (56.6) 161 (51.1) 0.1000
> 15 years 152 (21.4) 171(24.1) 137 (43.4) 154 (48.9)
Gender
Male 181 (25.5) 189 (26.7) 0472 161 (50.9) 165 (52.4) 0.9820
Female 175 (24.7) 164 (23.1) 155 (49.1) 150 (47.6)
Religion
Muslim 241 (34.0) 223 (31.5) 0.041 231(73.1) 203 (64.4) 0.9421
Orthodox 77 (10.9) 70(9.9) 60 (19) 63 (20)
Protestant 38(54) 60 (8.5) 25(7.9) 49 (15.6)
Ethnicity
Oromo 290 (40.9) 319 (45.0) 0.001 251 (794) 283 (89.8) 0.1000
Amhara 48 (6.8) 20 (2.8) 47 (14.9) 19 (6)
Others (Kefa, Guraghe) 18 (2.5) 14 (2.0) 18 (5.7) 13 (4.1)
Grade level
Grade 6th 115(16.2) 108 (15.2) 0.831 106 (33.5) 95(30.2) 0.9564
Grade 7th 122(17.2) 120 (16.9) 109 (34.5) 108 (34.3)
Grade 8th 119 (16.8) 125(17.6) 101 (32) 112 (35.5)
GPA per quartile
<73 110 (15.5) 73(10.3) 0.001 104 (32.9) 64 (20.3) 0.1000
73-81 92 (13.0) 80(11.3) 84 (26.6) 70(22.2)
81-89 87 (123) 96 (13.5) 75(23.7) 83 (26.3)
>89 67 (9.4) 104 (14.7) 53(16.8) 98 (31.1)
Favorite subject
Biology 42 (5.9) 39(5.5) 0.006 38(12) 34(10.8) 0.1000
Chemistry 41(5.8) 44 (6.2) 36(11.4) 40(12.7)
Mathematics 64 (9.0) 86 (12.1) 53(16.8) 78 (24.8)
Geography 44.(6.2) 46 (6.5) 42(13.3) 39(12.4)
English language 28 (4.0) 39 (5.5) 25(7.9) 33(10.5)
Afan Oromo (local language) 104 (14.7) 59(8.3) 92 (29.1) 53(16.8)
Civic and ethical education 33(4.7) 39(5.5) 30(9.5) 38(12.1)
Roles in the class
Leader 54 (7.6) 72(10.2) 0.043 48 (15.2) 64 (20.3) 0.9753
Vice leader 45 (6.4) 238 (5.9) 43 (13.6) 34(10.8)
Members 356 (36.3) 352 (33.6) 225(71.2) 217 (68.9)
Participation in school wide clubs
Sport 75(14.0) 78 (14.5) 0.010 56 (12) 75(16.1) 0.9145
Health 9(1.7) 83 (15.5) 0.000 9(1.9 65 (14.1) 0.1000
Mini-media 7(1.3) 21 (3.9 0.094 4(0.9) 20 (4.3) 0.8723
Technology 2(04) 8(1.5) 0.191 1(0.2) 6(1.3) 0.9841
Environmental health 2(04) 15(2.8) 0.015 2(04) 13(2.8) 0.1000
Language and culture 6(1.1) 22(4.1) 0.039 4(0.9) 20(4.3) 0.9284
Gender equality 74 (13.4) 82 (15.3) 0.0312 58 (12.5) 78 (16.8) 0.9870
Roles in the clubs
Leader 6(1.2) 32 (6.6) 0.0015 5(1.2) 28 (6.8) 0.1000
Vice leader 4(0.8) 12 (2.5) 3(0.7)

Members 157 (32.4) 255 (52.6) 121(29.2) 230 (55.6)
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Table 2 Main sources of malaria information and peer learning and education activities among primary school students

in Jimma, Ethiopia, 2019 (N=631)

Engagement in PE activities Control, n (%) Intervention, n (%) p-value
Membership to malaria/health club
Yes 9(122) 65 (87.8) 0.001
No 166 (42.8) 222 (57.2)
Roles in any clubs in the schools
Leader 57 (33.5) 133 (66.5) 0.001
Secretary 56 (51.4) 53(42.3)
Member 203 (57.7) 149 (42.3)
Frequency of peer education sessions N1=280 N2 =300
Within week 236 (45.6) 282 (54.4) 0.001
> 2 weeks 80 (700) 33(29.2)
Initiation of peer discussion
Student self-initiated 86 (44.3) 108 (55.7) 0.039
Teachers initiated 19 (49.7) 193 (50.3) 0.509
School principal imitated 34 (54.6) 28 (46.4) 0.293
Participation in peer discussion
Low 168 (27) 73(11.3)
Active 3(23) 238 (61.3) 0.001
Ever exposed to malaria information
Yes 274 (47.2) 306 (52.8) 0.001
No 39(95.1) 2(4.9)
Sources of malaria information n, =274 N, =306
Peer educators 11(64) 161 (93.6) 0.001
Team member 12(8.2) 135(91.8) 0.001
Teachers 80 (22.3) 278 (77.7) 0.001
Community? 14 (31.1) 31 (68.9) 0.006
Mass media® 21(23.6) 68 (87.8) 0.001
Message contents (major)
About cleaning around house 73(38) 119 (62) 0.006
About sleeping under ITN 77 (26.7) 211 (73.3) 0.008
About care-seeking for fever 20 (14.9) 114 (85.1) 0.001
About adherence to AMD's 27 (22) 96 (78) 0.006
About handling ITN (washing, repair) 9(13) 60 (87) 0.001
About vulnerable groups 38(21.1) 142 (78.9) 0.001
Safety precaution for IRS 7 (10) 59 (90) 0.001
I don't know 42 (31.5) 97 (68.5) 0.001

2 Community = community meeting, campaign, religious leaders, etc

b Mass mediaTV/radio, posters, billboards, PE peer education,b p-value is significant at 0.05

Effects on malaria-related psychographic outcomes

The results showed a mean differences (MD) of self-effi-
cacy (MD=15.34; 95% CI 13.73 to 16.95), comprehen-
sive knowledge (MD =5.83; 95% CI 5.12 to 6.55), attitude
(MD=6.01; 95% CI 5.26 to 6.77), perceived malaria risk
(MD=2.14; 95% CI 1.53 to 2.76), and perceived family
support (MD=6.39; 95% CI 5.57 to 7.22) favoring the
intervention group. But the finding showed a lower mean
score for the perceived severity of malaria (MD = — 3.58;
95% CI —4.16 to —3.00) among intervention groups.

Further, comparatively, the highest and lowest impact
of the intervention (effect sizes) was reflected on self-
efficacy (ES=31%), and perceived malaria (ES=7%)
(Table 3).

The comparison of the psychographics outcomes pro-
file between the intervention and control groups was
graphically presented using (Fig. 3). Except for perceived
severity, the graph showed that the curve for the inter-
vention group is consistently aligned above and over that
of the control group indicating the intervention group
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Table 3 Multivariate general linear modelling parameters for the effects of the school-based SBCC intervention
on malaria-related psychographics and behavioral outcomes among primary school students in Jimma, 2019 (N=631)

Psychographic outcomes Mean (SD)
Intervention Control MD (95% Cl) Effect sizes

MDK score 15.03 (4.55) 9.00 (4.03) 5.83(5.12t0 6.55) 030
Attitude 26.02 (3.92) 20.93 (5.39) 6.01(5.26t0 6.77) 0.28
Self-efficacy 55.76 (7.71) 42.26(11.82) 15.34 (13.73 to 16.95) 031
Perceived risk 19.26 (3.72) 17.70 (3.85) 2.14 (15310 2.76) 0.07
Perceived severity 13.48 (3.99) 1645 (3.11) —3.58(—4.16to —3.00) 0.19
Family support 25.04 (4.01) 19.38 (5.91) 6.39 (5.57t07.22) 0.26
Behavioral outcomes Intervention, n, (%) Control, n, (%) Effects; OR 95% ClI
Presence of at least one [TNsinthe  n,;=313 N,=316

household

Yes 307 (98.1) 299 (94.6) 2.909 (1.132,7.479)

No 6(1.9) 17 (54) - -
Ratio of ITN per 2 persons N, =308 N, =304

<11TNs 165 (53.6) 151 (49.7) 0.855 (0.623,1.175)

>11TNs 143 (46.4) 153 (50.3) - -
ITN of utilization N, =308 Ny =300

Yes 264 (85.7) 140 (46.7) 6.857 (4.636,10.1430

No 44 (14.3) 160 (53.3) - -

SBCC social and behaviour change communication, MDK multidimensional knowledge, SD standard deviation, MD mean differences

has higher scores of the remaining psychographic out-
comes. On the contrary, perceived severity scores were
seen higher for control in this study indicating the reduc-
tion in this construct due to exposure to the intervention.
Knowledge is generally found lower for both groups com-
pared to other variables. As indicated there was no differ-
ence in SDB scores between the intervention and control
groups.

Effect of the intervention on ITN Utilizations

The majority of both the intervention and control groups
(98.1% and 94.6%) reported the presence of at least one
ITN in the household. Respondents who reported hav-
ing at least one ITN in the household is nearly three

100

80 ——Q

o AN .

MDK Score

Attitude Score Self-efficacy Perceived risk  Perceived severity

== Intervention =li=Control
Fig. 3 Malaria related pschographics outcomes profile for
intervention and control group among primary school students in
Jimma, 2019

times higher in the intervention group (OR=2.909; 95%
CI 1.132, 7.479). There was not a considerable differ-
ence in ownership of more than one ITN per two family
members between the intervention and control groups
(OR=0.855; 95% CI 0.623, 1.175). The ITNs utilization
was 6.857 folds in the intervention groups compared to
the counterpart (OR=6.857; 95% CI 4.636, 10.1430);
effect size, ES=39%). This implies the ITNs use was 39%
higher in the intervention group which was attributed to
the intervention (Table 3).

Independent predictors of the ITNs utilization
Multivariable logistic regression modelling (adjusted for
predicted propensity score and intervention status) were
conducted to examine how psychographic dimensions
interacted with each other to affect the primary outcome
of the intervention (i.e. ITN utilization among primary
school students). Accordingly, knowledge (MDK), self-
efficacy, perceived family support, peer educators as
main sources of information, and the ratio of ITN in the
household were predicted the ITN utilization.

This implies that students who reported having one
ITN per two family members were nearly two times more
likely to use ITNs (AOR=1.76, 95% CI 1.01 to 3.07).
Higher scores of knowledge (p=0.194, 95% CI 1.09 to
1.35) and perceived family support (p=0.165, 95% CI
1.11 to 1.25), and self-efficacy (B =0.10, 95% CI 1.22 to
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2.32) were associated with improved use of ITNs among
students. However, important factors in the health
behaviour change process such as attitude (f=—0.03,
95% CI 0.90 to 1.05), perceived disease risk (p=—0.004,
95% CI 0.96 to 1.05), and severity (B =—0.07, 95% CI 0.99
to 1.16) were not predicted ITNs use among students (at
p-value <0.05). Those who had adequate access to the
nets and thought they had greater family support were
more likely to use it and vice versa (Table 4).

Discussion
This study was intended to evaluate the effectiveness of
the SBCC approach to the utilization of ITNs as malaria
preventive practices in primary schools in rural Ethiopia.
This study was supposed to be the first of its kind in Ethi-
opia that had evaluated the integrated school-engaged
and SBCC interventions on malaria preventive prac-
tices among rural primary school students. The study
demonstrated improved malaria-related psychographic
outcomes (i.e. knowledge, attitude, risk perceptions, self-
efficacy) and the utilization of ITNs among target stu-
dents, indicating the effectiveness of the interventions.
Knowledge is considered a basic factor in the process
of health behaviour change efforts. The knowledge score
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which was measured as knowledge was considerably
higher among the intervention groups in our study. A
study conducted in India to evaluate the effects of mul-
tiple behaviour change approaches (i.e. health education
plus distribution of learning materials versus only learn-
ing materials) showed significant improvement in knowl-
edge by 21% among students in the intervention schools
[35]. In Mali, school-based malaria education and dis-
tribution of ITNs indicated increased malaria-related
knowledge and net use in intervention schools [36].
Furthermore, evaluation studies of school-based partici-
patory health education in Mali and Ghana showed sig-
nificant improvement in knowledge about ITN, cause of
malaria, and preventive measures among school children
[16, 37]. This proves that the importance of health edu-
cation to reduce misconceptions about malaria thereby
improving health literacy [16].

Having led to a improvement in perceptions of dis-
ease risks, attitudes, and self-efficacy towards malaria
preventive actions, the current interventions justi-
fied the notions of cognitive-behavioural theories [21].
Thus, it implicated efforts targeted at enhancing the
threat perceptions and attitudes with balanced cop-
ing skills would be fruitful in such behaviour change

Table 4 Multivariable logistic regression modelling for the independent predictors of ITNs use among primary school

students in Jimma, 2019 (combined sample, N=631)

Predictors Beta (B) AOR 95% CI p-value
Intervention status
Control Ref Ref Ref Ref
Intervention 0.95 2.58 [1.53,4.34] 0.001
Predicted propensity score —0.001 1.70 [0.29,9.96] 0.304
Sources of malaria information
Peer educators 0.96 2.60 [1.30,5.22] 0.002
School teachers —0.27 0.76 [0.36,1.61] 0477
Mass media® —0.50 0.61 [0.29,1.26] 0.180
Community® 125 349 [0.89, 13.74] 0.074
Ratio ITNs per 2 persons in the home
<1ITNs Ref Ref Ref Ref
>1ITNs 0.57 1.76 [1.01,3.07] 0.045
Frequency of peer education sessions
<2 weeks Ref Ref Ref Ref
> 2 weeks —0.16 0.86 [042,1.73] 0.665
Knowledge 0.194 1.22 [1.09,1.35] 0.000
Attitude towards preventive measures —0.03 0.97 [0.90, 1.05] 0478
Self-efficacy preventive measures 0.100 1.10 [1.08,2.12] 0.003
Perceived family support 0.165 118 [1.11,1.25] 0.000
Perceived malaria risk 0.004 1.004 [0.96, 1.05] 0.864
Perceived malaria severity 0.071 1.074 [0.99, 1.16] 0.079

@ Mass media include (TV, radio, billboard, posters)

b Community includes (religion, community gatherings, meetings), Significance was considered at p < 5%
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intervention efforts. However, the intervention resulted
in a reduced level of perceived severity of malaria in
intervention groups compared to the intervention
one. This implies that the students in the SBCC target
schools tend to hold lower beliefs of malaria risks com-
pared to their counterparts. This finding contradicted
the principles of many behavioural theories which
claimed individuals who have a higher perception of
severity or consequences of the disease are more likely
to follow a certain course of preventive actions [21, 38,
39].

The possible reasons for this paradoxical result may be
due to the improvement in self-efficacy and social sup-
ports on ITN utilization among the intervention groups.
This finding is appears consistent with the result of a
community-based study conducted to evaluate the same
programme (i.e. the school-based SBCC approach),
which indicated the reduction in the community’s atti-
tude (—3.5%) and perception of risk (—3.3%) regarding
malaria [23]. The aforementioned study was conducted
among parents while the participants of the current study
are students. However, this interesting relationship must
be further investigated.

Family participation in school health programmes was
considered one of the principal components of the Health
Promoting Schools policy [40]. The theory of communi-
cation indicated that targeting social norms and support
in behaviour change intervention reinforces behaviour to
sustain [39]. Engaging parents was one of the key compo-
nents of the current intervention aimed to enhance fam-
ily supports for improved adoption and sustained malaria
prevention in the community and schools. Consequently,
the result showed higher mean scores in perceived fam-
ily supports among the intervention group. The improved
communication between parent and students on malaria
prevention in this study might have impacted the percep-
tion of family influence in the intervention groups [35].
Furthermore, this effect might also be attributed indi-
rectly to the fact that improved parental knowledge and
attitude from malaria education by HEWs at-home visits.

Further, the primary outcome of interest in the current
study was changes in the utilization of the ITNs in the
intervention targets. In principle, the observed changes
in the levels of psychographic and social supports out-
comes should be translated into actions or behaviours
[21]. The result demonstrated that substantial differ-
ences in the percentage point of 39% in ITNs utilization
between the two groups. Similar findings were reported
from previous evaluation studies of school-based inter-
ventions [35, 41]. Different levels of impact on net use
were reported from previous studies conducted in India
(22.2%) and Mali (41%) [35, 36]. However; the contradic-
tory finding was reported from other studies conducted
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in Ghana with no changes in malaria preventive practices
such as using ITN in the intervention schools [16].

The possible difference might be attributed because of
integrated peer education networks and community-led
SBCC approaches in the current programme. Parents
were actively participating in the programme through
what is locally called “geengoo qulqullina barnootaa”
which means the circle for quality of education. The cir-
cles for the quality of education are made of members
representing the community, teachers, students, and
accountable to school directors have the ultimate task of
improving the quality of education. More importantly,
the community-based evaluation study conducted enroll-
ing parents indicated improved acceptance of the inter-
vention that employed students as messengers of malaria
information [23].

The multivariable logistic regression modelling identi-
fied knowledge, self-efficacy, family supports, peer edu-
cators as sources of information, and the ratio of ITNs
in the household as independent predictors of ITN uti-
lization among school students. Access to more than one
ITN per two persons in the household independently
predicted the use of ITN in this study. A similar find-
ing was reported from a previous school-based study in
that ownership was found as the main predictor of ITN
use [29]. Ensuring access to the ITNs cannot guarantee
its use since several underlying factors such as resources,
money and family support contexts affect the behav-
iours of school children. For instance, a study indicated
that the net use behaviours were low among school-aged
children than the rest of the population [41]. These fac-
tors are mainly classified as behaviour-driven and access-
driven non-use [42]. With behaviour-driven factors, the
current study identified knowledge, family supports, and
self-efficacy as factors influencing the use of ITNs among
school children which is consistent with that of previous
studies [29, 43].

In the previous study, the total knowledge index was
associated with both ITN ownership and its use. How-
ever, the study reported varying levels of influence for
different domains of knowledge [29]. In short, the finding
implies intervention targeting comprehensive knowledge
would produce effective behaviour change outcomes
regarding malaria prevention in schools. On the other
hand, self-efficacy, the individual perception of confi-
dence to undertake specific health behaviour (ITN use
in this case), was associated with ITN use in this study.
Notably, self-efficacy has a strong theoretical basis in
social cognitive theory [39] and has been identified as the
strongest predictor of health behaviours [38].

Though evidence is scarce in this regard; the implica-
tion of the current study could be explained by the notion
of cognitive-behavioural theories. Given that adequate
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knowledge, a higher tendency of perceived coping
responses to certain health risks (i.e. malaria infection in
this case) can lead to behaviour change [21]. However, in
this study, perceived ability should be interpreted with
precaution as access to enabling factors, such as ITNs,
might hamper the translation of individuals’ confidence
and readiness into action.

Perceptions about family support independently pre-
dicted the use of ITN among school children in this
study. Effective behaviour change interventions require
enhancement of social support and this is the ultimate
goal of SBCC strategy which influences community
norms, social factors, and reinforcements to bring about
sustained behaviour change [39]. Families are consid-
ered the immediate persons to influence their chil-
dren and their support could reinforce behaviours. The
observed family influence in this study might be due to
the improved parent-student communication in response
to malaria messages and education offered to parents by
students. Further, the indirect influence might be attrib-
uted to malaria education by HEWs during home visits
[23]. The finding implies emphasizing knowledge, self-
efficacy while addressing social support would be fruitful
to improve ITN use in primary schools.

The analysis has evaluated the effects of various sources
of malaria information such as peer educators, teach-
ers, mass media, and community (interpersonal) on
ITN use among students. Among these various sources
reported in this study; peer educators were found posi-
tively associated with the use of ITN in this study. This
might be because of greater attention and opportunity
for open discussions that result from perceived age simi-
larity among the students and the length of time they
spent together [44]. The school-level small social network
among students could help the promotion of normative
changes through behavioural modelling and facilitated
sharing of success stories, experiences, and simple facts
during educational sessions which were accomplished in
the current intervention. Evidence suggested the impor-
tance of this approach to promoting social and groups’
norms rather than just the health benefits of interven-
tions and emphasizes the risks of being left behind for
those who are late to adopt the behaviours [22].

The relationship between ITN use and important fac-
tors such as attitude and perceptions of disease threat
was not importantly high in this study and this contra-
dicts the principles of many behavioural change theories
[38]. Specific to attitude, the possible reasons behind this
fact can be explained in many ways. First, the observed
effects of self-efficacy and family support on ITN use
in this study might have underestimated or masked the
roles of attitudes. Evidence showed that attitude-behav-
iour consistency is influenced by a condition called
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situational constraints related to the presence of external
factors. Situational constraints are circumstances that
affect (through moderation) the relationship between
attitude and behaviours [45]. Accordingly, strong asso-
ciations between behaviours and external factors such
as self-efficacy and social influences create strong situa-
tions and this in turn weakens the relationship between
attitude and behaviours [22]. In short, attitudes tend to
predict behaviour better in weak situations than in strong
ones.

Second, students might hold a non-responsive attitude
or affection that is acquired or learned from the existing
values or social norms. For instance, ITN may be most
commonly liked in the area simply for some reason other
than its actual benefits. Such a situation may also hap-
pen if attitude questions in the survey were understood
more as affection rather than objectively defined benefits
and this was explained in observational learning theory
(the modelling effects). It was also indicated that atti-
tudes predict behaviour to the extent that attitude and
behaviour are measured at the same level of specificity
[22]. However, this complex relationship must be further
explored.

Limitation of the study

For this study, information on a parasitological survey
which might have added value to the findings was not
collected. Arguably, the choice of outcome measures for
health intervention is critical in that health outcomes
should be considered the index of success of interven-
tions designed to change health behaviours [46]. How-
ever, it is believed that changes in behavioural measures,
such as sustained use of ITN, are supposed to be a proxy
indicator of health outcomes (i.e. reduced malaria infec-
tions). Thus, objective analysis of behavioural outcomes
could be informative when evaluating behaviour change
interventions.

Furthermore, limitation inherently to the unmatched
design employed in the current study might have intro-
duced bias that affects the result. However, an advanced
statistical technique: the PSM analysis was applied as
matching analysis to remove the possible confounding
bias arising from the lack of matching so that the average
effects of the intervention were easily estimated [31].

On top of this, different sources of biases for this study
were also considered and dealt with. For instance, the
possibility of information contamination among the
control groups due to human mobility and interaction is
often difficult to control in communication interventions.
Furthermore, performance bias and social desirability
bias (SDB) due to the self-reported behaviours might
have also affected the data. Presumably, the SDB may be
high among the intervention group since the population
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under study was already aware of the aim of the inter-
vention and could respond to the interview in a socially
desirable manner; thus hiding underlying reality. The
measure of SDB score was controlled during the subse-
quent analysis to effectively estimate the averaged effects
of the intervention. The data collectors were kept blind
about the intervention and the target settings to control
for possible performance bias.

Conclusion

This study suggested the school-based SBCC approach
advanced the malaria-related knowledge, attitude,
self-efficacy, risk perceptions, and family supports,
which have ultimately improved the sustained use of
ITNs among school-going children. Schools’ involve-
ment through the integrated peer education and SBCC
approaches would result in effective behaviour changes
in schools regarding malaria preventions and beyond,
which in turn helps to accelerate malaria elimination
efforts. Furthermore, research should be conducted to
broadly understand the mechanism by which the SBCC
approach affects students’ behaviours given the influ-
ences of social, health services, and school systems.
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