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Background: Schools are viewed as natural hubs and an effective strategy for promoting community healthy practices such as malaria prevention and control. This study examined the perceived performance of the peer learning and education approach to malaria prevention in rural primary school communities in Ethiopia, which has thus far received little attention.

Methods: Post-intervention data were collected from 404 randomly selected peer educators between 2 April and June 2020 using a structured questionnaire. The data were analyzed using the Statistical Package for Social Sciences (SPSS) version 24.0. Multiple linear regression was used to identify independent predictors of perceived performance of school-based peer learning and educational approach. A statistically significant p-value of < 0.05 was considered statistically significant.

Results: Four hundred and one educators (99.2%) completed the interview. The mean score of perceived performance was 44.31 (SD = 6.13) which was above the expected mean level range of 11–55. Feasibility (β = 0.253, 95% CI = [0.313, 0.682]), and appropriateness (β = 0.163, 95% CI = [0.099, 0.442]) were significantly associated with perceived performance. Self-efficacy, malaria risk perception, eagerness to share and learn from each other's experiences, and preference for more than one subject were all significantly associated with perceived performance, with (β = 0.097, CI = [0.017, 0.242]), (β = 0.143, CI = [0.071, 0.233]), (β = 0.207, CI = [0.308, 0.826]) and (β = 0.075, CI = [0.084, 2.511]) at 95% CI, respectively.

Conclusions: The peer learning and education approach to malaria prevention and control in schools has a noticeably high level of perceived performance. Thus, it is recommended that when designing and implementing such programs through schools, personal and social (team) factors such as self-efficacy, risk perceptions, and peer education team spirit be considered.
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Background

Malaria is the most important public health issue causing health, economic and social crises worldwide (1). Between 2016 and 2017, Africa bore the heaviest burden of malaria, with an estimated 451,000 deaths from malaria (2, 3). In Ethiopia, there were 1,530,739 confirmed malaria cases, with 356 reported deaths (3). According to the World Health Organization's most recent World Malaria Report, 241 million malaria cases and 627,000 malarial deaths were estimated worldwide in 2020. This translates to an additional 14 million in 2020 compared to 2019, as well as 69,000 more deaths. During the COVID-19 pandemic, approximately two-thirds of these additional deaths (47,000) were attributed to disruptions in malaria prevention, diagnosis, and treatment (4).

Malaria affects almost all people who live in malaria-prone areas. Children and pregnant women are the most vulnerable groups (5). Malaria affects directly through infection and indirectly it causes co-morbidity such as anemia and other nutritional deficiencies (3). Children with malarial infection are more likely to be stunted and wasted, which results in 16% of all repetitions in primary school children being associated with stunting (6). A recent study showed that malaria was the first cause of school absenteeism in Africa (7). Despite these alarming realities, evidence shows that the adoption of preventive methods is poor. The use of preventive methods is determined by different factors such as the perception of causes and disease transmission, mosquito prevalence, affordability, and climate (4, 5).

Furthermore, malaria continues to be a major public health issue among school-aged children, affecting a critical period of learning and development (8, 9). Less emphasis is given to school-aged children for malaria control, yet the prevalence of Plasmodium infection in this age group often exceeds infections seen in much younger children (8, 10). For instance, the overall prevalence of Plasmodium infection in Oromia, Ethiopia was found to be 0.56% (with 53% of infections due to Falciparum and 47% due to P. vivax). The prevalence of anemia among the children surveyed was 17.6% in 2011 (11).

To this effect, the Federal Ministry of Health (FMOH) emphasized the need for malaria prevention and control, and targeted global malaria elimination by 2030 (12, 13). Evidence indicates that there are gaps in knowledge, attitude, health-seeking behaviors, and the use of preventive measures among school students with regard to malaria (14, 15). These gaps can be reduced when adequate emphasis is given to peer learning and education on malaria prevention and control in schools (16).

School health initiatives have encompassed strategies aimed at improving the capacity, knowledge, and decision-making skills that help to promote health and prevent diseases among school children and their families (17–19). In this regard, school students were also perceived to play a pivotal role in keeping the health of their families and communities. Malaria is one of the focal topics of school health programs globally (20–23). School Health Malaria Control has been associated with a significant reduction in malaria-related morbidity and mortality as well as improvements in educational outcomes including improved school examination scores (16).

Indeed, peer health education has been in use in developed and developing countries and studies have reported its efficacy in changing the beliefs of students that enhance their performance in the disease prevention and control (24). Few studies have reported peer educators gaining more knowledge and skills that decreased their high-risk behavior (25), benefited experience as educators that lead to attitude and behavior change (26), and overall gains in the three domains of cognitive and behavioral, connectedness and self-concept, and information changes.

Despite its wide use, perceptions of peer educators on peer education have not been reported (15, 27, 28). So, it can be applied as a complementary approach to existing malaria control strategies activities. Insights on how to effectively engage primary school students in promoting malaria preventive actions both in schools and the communities remain unexplored. This study evaluated the perceived outcomes of peer learning and education approach on malaria prevention (PLEA-Malaria) in rural primary school communities in Ethiopia.



Methods and materials


Study setting and interventions

The data was collected from trained peer educators of primary students (6–8 grade) in the Jimma zone of the districts of Shebe Senbo, Limmu Kossa, and Gera, where peer learning education interventions were implemented. Jimma zone is one of the administrative zones of the Oromia regional state located approximately 352 kilometers from Addis Ababa, the capital city of Ethiopia. The zone is generally located between 1,000 and 3,500 meters above sea level. The zone covers an area of 199,316 km2 with a total population of 2,770,329. The rural areas account for 89.1% of the population and urban areas account for 10.9 %. The zone is divided into 23 districts, with malaria-endemic areas in 17 % of the villages (kebeles) and 85 % of the zone's population living in malaria-risk areas. As part of large-scale school-based social and behavior change communication interventions on malaria prevention, an innovative and participatory approach called “PLEA-Malaria” was implemented in 75 rural primary schools in Jimma between 2017 and 2019.



Study design, study period, and participants

A post-intervention cross-sectional study design was conducted using household surveys. The study was conducted from 2 April to 8 June 2020. All trained peer educators' students in grades 6–8 in Jimma Zone's 75 primary schools were source populations. Around 8,842 peer educators in 75 primary schools were trained in malaria prevention and control and have been carrying out malaria communication interventions at schools and in the community.



Sample size

The sample size was determined by using a single population proportion formula:
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where, n = desired sample size, P = 0.5 proportion of perceived performance of trained peer educators which indicates the maximum variability of the study population and gives maximum sample size, which was considered since there were no previous studies in Ethiopia that can especially help to address our objectives

z- Confidence interval – 95%,

d- Desired precision (%) – 5 % = 0.05,

Using the formula, the sample size was n = 384.

Since the source population is < 10,000, the population correction formula was used:
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where, nf = the final sample size, n = initial sample size (384), N; Source population of all trained peer Educator students = 8,842. In addition, 10% non-response was added. Finally, the calculated sample size became 404 trained peer educator students.


Sampling procedure

The study's target participants were trained peer educators from the Jimma zone's five districts, which included 75 primary schools. School focal teachers trained at least 8,842 primary peer educators (class representatives and 1–5 social network leaders) across 75 intervention schools. This totaled to 118 trained peer educators per school. Three districts were selected at random. In each district, ~15 primary schools were included in the intervention (N = 3*15*118 = 5,310), with 15 schools from all districts representing 30% and 5 schools from each district being included as well by using an equal allocation proportion. To obtain a sample size of 404 from 15 schools, ~27 peer educators from each school must be chosen. Finally, 27 peer educators were included, with 9 from each grade (6th, 7th, and 8th). Because the schools were closed due to COVID-19 during data collection, house-to-house data collection was conducted using a complete list of trained peer educators' students from each school as a sampling frame, taking COVID-19 preventive measures into account.




Data collection and quality control

The questionnaire for addressing socio-demographic and psychographic factors was adapted from various studies (29, 30). In addition, questionnaires addressing intervention outcomes, perceptions, and peer education experiences were adapted from previous studies on program implementation documents (5, 29, 31, 32). Finally, the questionnaire containing the variables listed above on the malaria prevention and control program at school was used to collect data.

A pre-test on 5% of the sample was carried out. Following training, data were collected by health extension workers and teachers under the supervision of health professionals. Supervisors checked the data for completeness and consistency after each day of data collection.



Operational definition and measurements
 
Perceived performance

The degree to which trained peer educator students believe that using a peer learning education approach would improve their performance in malaria prevention and control, as well as students' understanding of how well a peer learning education approach engaged in school-based malaria prevention and control functions (33, 34). The five points Likert scale was used and was computed. A high score indicates high perceived performance.




Data processing and analysis

The data were validated, coded, and double-entered into the Epi Data 3.1 software package. The data was then exported to the SPSS 24.0 statistical package for analysis.

Statistical tests (Kolmogorov-Smirnov and Shapiro-Wilk tests) and visual evaluation of histograms and probability plots were used to assess the normality of the distribution of outcome variables. The Pearson correlation's major assumptions (normality and linearity of association) were tested.

Descriptive statistical measures such as mean, standard deviation, and frequency tables were done. Pearson's correlation analysis was carried out to examine the association between perceived performance and psychometric (acceptability, feasibility, and appropriateness) experiences again as well as with psychographic (knowledge, self-efficacy, risk perception, and attitude) predictors as bivariate analysis. Those variables which had significant associations with a perceived performance at p < 0.05 in the bi-variate analysis were qualified for multiple linear regression analysis. Finally, a multiple linear regression model was conducted to identify independent factors associated with the perceived performance of peer learning and education approach which was included in the final model. Regression coefficients (beta) with 95% CI were interpreted to understand the effects of predictors on the outcome variable.




Result


Socio-demographic characteristics

A total of 401 peer educators were involved in this study, making the response rate 99.2%. Of the total respondents, 242 (60.3 %) were male, and 229 (57.1 %) were between the ages of 15 and 19. The average age was 15.59 (standard deviation = 2.24). Most of them 340 (84.8 %) were rural residents, 295 (73.6 %) were Muslim, and roughly one-fifth of the respondents (72, 18.0 %) had taken health training other than malaria. Many respondents (344, 85.8 %) were from Oromo and the average family size of the respondents was 6.75 (SD 2.134) (Table 1).


TABLE 1 Socio demographic characteristics of the participants, Jimma zone, south west Ethiopia, 2020.
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Malaria related knowledge

The study found that almost all 395 respondents (98.5 %) 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) scored above the mean in EMA knowledge.

The majority of respondents (346, 86.0 %) reported fever as the main symptom of malaria, while six (1.5 %) did not know. Almost all (372, 92.8 %) respondents reported mosquito bites as the cause of malaria, while five (1.2%) did not know. About 377 respondents (94.0 %) reported that using a mosquito net can protect individuals from malaria, and less than five respondents did not know. Many respondents (342, 85.3 %) knew pregnant women and children under 3 years old were more at risk than others, while a few (17, 4.2 %) did not.

Drinking dirty water (82, 20.4 %), getting soaked in rain (78, 19.5 %), cold and changing weather (73, 18.2 %), shaking hands with someone who has malaria (40, 10.0 %), and eating sugarcane (29, 7.2 %) were cited as causes of malaria (Table 2).


TABLE 2 Frequency of the respondents' knowledge about malaria signs and symptoms, risks of transmission, and prevention methods in Jimma zone, south west, Ethiopia, 2020.
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Parent and student communication

About 304 students (75.8 %) reported having discussed malaria with their families in the previous 12 months. Communication was reported to occur only on rare occasions by 203 (50.6 %) and 22 (5.5%), respectively. The topics of discussion included preventive methods, sleeping under ITN (174, 43.4 %), and fever treatment (104, 27.7 %) (Table 3).


TABLE 3 Parent student communication and family readiness in Jimma zone, Ethiopia 2020.
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Peer education practice in school

Three hundred forty-one (85.0 %) students reported having conducted peer education in school in the previous 2 years, with the schedule being every 2 weeks, accounting for 124 students (30.9%). According to 156 (38.9 %) respondents, peer education was conducted in schools during the study period, while the majority (245, 61.1 %) reported that peer education was not conducted in their school during the study period (Table 4).


TABLE 4 Peer education conducted in two years past and currently conducted schedule in school in Jimma zone, Ethiopia 2020.
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Descriptive statistics of perceived performance, psychographic, and team-level experience

The study found that the mean performance scale score was 44.31, which was higher than the expected mean value, and that more than half of the trained peer educator students (226, 56.4 %) scored higher than the mean value. Again, more than half of the trained peer educator students (231, 57.6 %) had a positive attitude toward malaria that was higher than the mean (38.54 ± 6.66), but nearly half of the students had a negative attitude toward malaria (202, 50.4%) and negative risk perception (205, 51.5%).

There were 15 items for the team-level experience. One weakly correlated item was excluded from the factors that emerged and 14 items were loaded under three factors, 6 for factor one, and 4 each for the remaining two factors. The mean score for experience of “eagerness to share” and “learn from each other” was 24.69 ± 3.76 and 16.23 ± 2.39, and 16.72 ± 2.53 for “comfortable in the team building process” and for “respect between team member experience” (Table 5).


TABLE 5 Descriptive statistics for dependent and independent variables of trained peer educator's student in Jimma zone.
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Association between dependent and continuous independent variables

The Pearson's correlation coefficients showed that other than attitude and the latest average, all continuous variables were significantly and positively correlated with perceived performance. The highest and lowest positive correlation was observed between perceived performance and appropriateness (r = 0.603, p < 0.01) and between perceived performance and knowledge for EMA (r = 0.172, p < 0.01) respectively. No strong multi-collinearity was observed between each independent variable. This correlation was required to decide whether to run the regression analysis or not (Table 6).


TABLE 6 Pearson's correlation between dependent with independent and socio demographic variables (n = 401).
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Independent predictors of performances of the school-based PLEA-malaria

In the bivariate analysis, all socio-demographic variables (age, sex, resident, family size, role in class, latest average point, favorite subject, previous training on other health issues, and grade level) were entered. From these variables, age, family size, and favorite subject were candidates for multiple linear regression analysis with a p-value < 0.05. From psychometric-related variables (acceptability, feasibility, and appropriateness), all were included for multiple linear regression. From psychographic-related variables (knowledge about EMA, attitude, risk perception, and self-efficacy), all, except attitude, were candidates for the multiple linear regression. From team-level experiences (experiences of being respectful to team members, eager to share and learn from each other, and happy in the team formation process), after conducting PCA, practicing peer education in school and communicating about malaria with family members were identified to be significantly associated with a p-value of < 0.05.

Prediction of perceived performances to PLEA in multiple linear regression indicated that with standardized regression coefficients, “eager to share experience and learn from each other” experience was found to be the best factor (β = 0.207, p < 0.05). This indicates that the “eager to share and learn from each other” experience increases the performance of trained peer educator students toward PLEA in school. This experience increases the performance of trained students toward malaria control and prevention by 20.7% keeping other conditions constant. Similarly, a unit-positive “think a risk perception about malaria” in trained students will increase the performances of individuals by 14.3 %, provided that all the other factors are kept unvaried. Similarly, in this study, self-efficacy toward conducting PLEA and favorite subjects (Afan Oromo and Chemistry) was found to increase performances of PLEA in malaria prevention and control by factors of β = 0.097 (p < 0.024) and β = 0.075 (p < 0.036), respectively (Table 7).


TABLE 7 Multivariable linear regression for perceived performance toward PLEA among Jimma zone trained peer educator students, south west Ethiopia, 2020.
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Discussion

The purpose of this study was to determine the perceived performance of PLEA and its associated, psychometric, psychographic, and socio-demographic factors of trained peer educators' students who used a peer learning education approach to improve their performance in malaria prevention and control activities.

This study found that the perceived performance score of PLEA-malaria among the key peer educators was 44.31(SD = 6.13). This is relatively higher than similar studies reported from England (35) and Eritrea (36). The difference may be due to the study setting as well as the study time that our study was completed later after due consideration had been given to peer learning and education approaches in most developed and developing countries. The perceived performance was the extent to which students believe that using a peer learning education approach improved their performance in malaria prevention and control. This implies that peer learning and education approach intervention in school was feasible and acceptable, indicating the program would likely produce the desired effect on malaria prevention and control practice. Some studies reported the feasibility of the peer education approach and indicated that feasibility of peer learning and education approach in school for interventional programs (37, 38), Another study from Moldova confirmed that the collaborative learning approach was well feasible in school (39). In this study, we found that the PLEA-malaria program was feasible through peer learning and education in schools which could successfully prevent and control malaria in students and their family.

In this study, having self-efficacy about the effect of school-based PLEA on malaria interventions was significantly and positively associated with perceived performances. This finding suggests that perceptions of one's confidence could improve their perceptions of the feasibility of PLEA-malaria implementation. Similar findings were reported from studies done on high schools in Western Cape, South Africa, where self-efficacy had a relationship with peer learning in schools (40). Similarly, a study conducted in Duzce, Turkey, found peer education implementation to increase the self-efficacy of individuals to undertake preventive action (41). Peer learning and education approach appears to contribute to the self-efficacy (confidence) of students to take preventive measures against malaria for themselves as well as their families and deliver malaria awareness messages both in school and in their community.

Risk perception regarding malaria was significantly and positively associated with the performance of PLEA on malaria prevention in schools. This finding suggests perceiving susceptibility and vulnerability to malarial infection has a positive impact on perceptions of performances of PLEA. Similar findings were reported from studies done in Zanzibar, Tanzania, where risk perception was positively associated with peer education program (42). Also, a study conducted in Rome, Italy, found a significant association between risk perception and the perception of peer educators (29). Similarly, a study conducted previously in Jimma also revealed the perceived risk of malaria influenced preventive practices of students that implemented the PLEA program and their community (28). Risk perceptions are central to malaria prevention and control behaviors of students such as ITN utilization, early medical consultation, disposal of stagnant water from their environment, and appropriate anti-malaria drug use.

This study showed that experiences relating to “eager to share and learn from each other” (team spirit) were significantly and positively associated with perceived performances from other team-level experiences. This finding is in line with studies undertaken in Eritrea on the effects of peer education on peer educators (36) and the finding from Australia that peer education program encourages individuals to share their experiences and support each other on matters relating to health (31). Good team spirit (sharing experiences) allows students to learn from each other about malaria preventive skills, working habits on peer learning activities in school, and emotional cues that result from a favorable attitude to the PLEA-malaria program.

The results of this study also revealed that of all the socio-demographic variables, the only variable that significantly predicted performances and perceptions of students regarding PLEA was the “favorite of more than one subject” (Afan Oromo and Chemistry). Trained peer educators who favored Afan Oromo and Chemistry positively predicted performances or belief that peer learning and education approach helped them, their peers, and their family with malaria prevention. This finding is similar to finding reported from related studies done at the University of Connecticut, US, exploring the relationship between the perception of peer learning and subject matters they prefer (43), and another study in Virginia, US, that revealed a relationship between favorite subjects and peer learning perception (44). Combining malaria prevention and control strategies and messages with Afan Oromo and Chemistry subjects while implementing the schools-based peer learning and education approach using students as change agents would enhance the effectiveness of the PLEA-malaria program. This can lead to meeting the targets of the national malaria elimination program.



Conclusion

The result of this study suggests that the peer educators perceived the school-based PLEA-malaria was appropriate and effectively implemented. Thus, it is recommended to consider personal and social (team) factors such as self-efficacy, risk perceptions, and peer education team spirits when designing and implementing such programs in schools. Further research involving complex modeling could be conducted to understand the mechanism by which the PLEA implementation influences malaria preventive behaviors among all students.


Limitations of the study

This study had strength by considering malaria prevention and control strategy from the perspective of individual behavioral performance indicators required during the period of malaria elimination-eradication plans. Schools and school-based approaches are currently getting global attention for involvement in public health. However, the study has a few limitations. Given the nature of the cross-sectional study design, it was difficult to establish the cause-effect relationship between the associated factors and outcome variables. Recall bias may be one of the limitations of the study and interviewer bias may also have occurred. Data was collected based on participants' self-reports, which may be associated with socially desirable bias.
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