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ABSTRACT ARTICLE HISTORY
Communities’ knowledge and management strategies are crucial for Received 24 April 2023
mitigating and controlling the threat of existing and emerging diseases. Accepted 18 October 2023

In this study, we conducted randomised control trials (RCT) to examine

the impact of health education on households’ knowledge and Health education: arboviral
management of three Arboviral Diseases (ADs); Rift Valley fever, diseases; randomised control
Chikungunya fever, and Dengue fever in Kenya. The study was based trials; Kenya

on a sample of 629 households drawn from the three of Kenya’s AD

hotspot counties; Baringo, Kwale, and Kilifi. Employing a difference-in-

difference  method, our findings indicate that health education

intervention significantly improved households’ understanding of ADs

transmission modes, causes, and prevention strategies. However, this

intervention did not sufficiently influence households’ disease

management behaviour. We recommend the implementation of

community engagement and outreach initiatives which have the

potential to drive behavioural changes at the household level, thus

enhancing the management and control of ADs in Kenya.

KEYWORDS

1. Introduction

Arboviral diseases (ADs) present a significant global health and socioeconomic burden, causing
profound human and animal casualties (Ahmed et al, 2020; Medone & Hernandez-Suarez,
2019). For instance, Dengue fever affects about 390 million people worldwide (Bhatt et al.,
2013), with an estimated economic burden of US$8.9 billion annually (Shepard et al., 2016).
ADs notably diminish patients’ quality of life, with communities lacking sufficient resources
often disproportionately affected (LaBeaud et al., 2008). The risk of ADs has increased worldwide
due to the expansion of vector habitats driven by climate change (Marchi et al., 2018; Paixdo et al.,
2018). However, a scarcity of evidence about the risk of ADs and health system’s capacity in Africa
constrains the development of strategic interventions to manage these diseases (Ngoi et al., 2016).
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Despite concerted efforts to identify potential vaccine-candidate antigens, only dengue fever cur-
rently has viable human vaccines (Thomas, 2023; Torres-Flores et al., 2022). In Kenya, periodic data
collection on mosquito infestation is undertaken to comprehend the risk factors associated with the
ADs (Forsyth et al., 2020; Heath et al., 2020; Kamau et al., 2023; Karungu et al., 2019; Ngugi et al.,
2020). However, preventive interventions rely on vector control such as surveillance, applying syn-
thetic pesticides, and insect growth regulators (Karungu et al., 2019; Mutero et al., 2020).

Inadequate awareness of the diseases and limited understanding of the infection pathways have
hindered their effective uptake (Abdi et al., 2015; Bellini et al., 2014; Paixao et al., 2018). Previous
studies have emphasised the importance of information in increasing awareness and curbing the
costly interventions linked to community-based vector control (Abel Mangueira et al., 2019; Her-
mida et al., 2021; Santos et al., 2022; Sukesi et al., 2021; Usman et al., 2018). Therefore, health infor-
mation campaigns are considered as the most effective long-term strategy for preventing Ads
(Boonchutima et al., 2017; Medone & Herndndez-Suérez, 2019).

This paper evaluates the impact of health education on rural households’ knowledge and man-
agement of three prevalent ADs (Rift Valley Fever (RVF), chikungunya, and dengue fevers) in
Kenya using Randomised Controlled Trials (RCT). Although research on the effect of health edu-
cation on ADs control in the developing world is scant, a few studies have explored the influence of
health education on knowledge and practice related to a single AD (AhbiRami & Zuharah, 2020;
Arneliwati & Dewi, 2019; Sukesi et al., 2021; Usman et al., 2018). However, no studies have evalu-
ated the effect of health education on the three prevalent ADs in Kenya.

Grasping the impact of health education on understanding and managing multiple ADs is
vital for devising evidence-based control measures and policies for human and animal health.
Drawing from Santos et al. (2022), this study is based on the behaviour change theories rec-
ommended by the World Health Organization (WHO) for delivering effective evidence at
both individual and community levels (Michie & Johnston, 2012; Michie & West, 2013). For
instance, the Health Belief Model suggests that behaviour and decision-making are shaped by
the perceived susceptibility, diseases severity, barriers and benefits (Davis et al., 2015). Thus,
managing ADs is likely to be hinged on certain beliefs or attitudes that favour preventive
behaviour.

We evaluate the effect of health education training by comparing knowledge and management
differences between trained and untrained households. We employ the difference-in-difference
(DiD) method and a fixed effects regression to account for the unobserved heterogeneity (Muriithi
et al,, 2016). The proceeding section outlines the study’s methodology, and the subsequent sections
present and discuss the results. The paper concludes with policy recommendations.

2. Materials and methods
2.1. Study design and sampling

This study was conducted in three counties of Kenya (Baringo, Kilifi, and Kwale), where ADs are
prevalent (Figure 1). Baringo County, located in Kenya’s Rift Valley, is endemic in dengue fever,
yellow fever and RVF (Kamau et al., 2023). Kwale and Kilifi counties in the Kenyan coastal region
are prone to dengue and chikungunya fevers (Khan et al., 2023; Lim et al., 2020; Nyamwaya et al.,
2022). Malaria and lymphatic filariasis are other common mosquito-borne diseases in the study
sites (Ndenga et al., 2017). To understand the most critical ADs in the study sites, focus group dis-
cussions (FGD) and key informant interviews (KII) were conducted. The community members
indicated that RVF, chikungunya, and dengue fevers were the most prevalent ADs.

Between January and February 2021, a health education intervention was carried out by a
research team from the International Centre of Insect Physiology and Ecology (icipe) in the
study areas. The intervention involved two physical training days and the distribution of ADs
awareness leaflets in the local language among communities in the intervention areas. The training
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Figure 1. Health education training sites in Baringo, Kwale, and Kilifi Counties, Kenya. Source: icipe GIS unit.

covered ADs transmission modes, causes, and preventive measures and was delivered in the local
language in each County (see details in Section 2.2).

2.2. Treatment description

In this study, 140 rural households were selected in each County and trained on ADs’ signs, symp-
toms, transmission methods, and prevention by the icipe team using standard training manuals.
The training involved inviting randomly selected households to village meetings/workshops
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through their village guides or local community health workers. Although community members
were encouraged to attend the training, the decision to attend was entirely voluntary. Two lecture
training sessions were undertaken between January and February 2021, each lasting 5 hours with
breaks in between.

During each session, the participants were taken through different training components cover-
ing how ADs are spread, what triggers their outbreak, the impact of the diseases on livestock,
humans, and the economy, how one can become infected, who is at higher risk of getting infected,
how one can we tell when the diseases are likely to happen, what to do when there are indications of
high risk and how to prevent the diseases. After the indoor lecture, the participants visited the sur-
rounding areas for practical lessons about identifying potential mosquito breeding sites and their
control. Eventually, all participants were issued informative materials written in English but trans-
lated into Swahili for easy understanding. Finally, the participants were encouraged to eradicate
mosquito breeding sites in their compounds once back home.

2.3. Data

The study used two waves of panel data gathered from a survey of 629 households using a semi-
structured questionnaire. Throughout the research process, we diligently upheld all ethical con-
siderations. The research protocol for this study was submitted and approved by the Scientific
and Ethics Review Unit (SERU) of the Kenya Medical Research Institute (KEMRI)’s under refer-
ence number 3312.

The study commenced with acquiring verbal informed consent from respondents, underscoring
the voluntary nature of their participation. The consent read,

Dear Sir/Madam, I work for icipe. We are conducting a survey to evaluate the effect of educational training on
the knowledge and management of arboviral diseases in your village. Your responses will remain anonymous.
Participation is voluntary, and if you choose not to participate without any consequences. Do you agree to
participate in the interview?

Upon the agreement the interview proceeded. These consent procedures are in accordance with
Kenyan legislation.

The baseline survey was conducted between February and March 2020 to document the house-
holds’ socioeconomic status before the health education training intervention was introduced. For
data collection, a semi-structured questionnaire programmed into the Census and Survey Proces-
sing System (CSPro) electronic data collection application was used. Our trained enumerators con-
ducted face-to face interviews, gathering data on respondents’ knowledge of signs, symptoms,
transmission, prevention, and management of various ADs. Respondents were asked:

Have you ever heard of RVF, chikungunya and dengue fevers? Do you consider these diseases a serious health
problem in your area/village? Which ways do you believe a person can get infected with these diseases? Which
insect is responsible for transmitting RVF, chikungunya and dengue fevers? Can you identify the signs and
symptoms of RVF, chikungunya and dengue fever? How can a person be protected from contracting these
diseases? What would your household do if you suspected an infection with these diseases within your family?

Supplementary questions were also included to gather data on household demographic character-
istics, access to health information, social capital and networking, and asset endowment.

After implementing the health education training intervention, we conducted an endline survey
of the same households between September and October 2021, in accordance with Kenya’s Ministry
of Health COVID-19 guidelines. Due to some respondents’ unavailability, our sample was reduced
to 574 households. The average attrition rate between the baseline and endline surveys was 9%, and
between the treatment and control groups, it was 4% (Table Al in the Appendix).

Non-random attrition may bias the results, thus, we analysed the association between attrition
and baseline socioeconomic variables using the probit model (Ogutu et al., 2020). Only a few vari-
ables had significant associations with the attrition rate (Table A2 in the Appendix). Hence, we
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controlled for attrition bias by applying the inverse probability weighting approach in the DiD
models (Wooldridge, 2002). The doubly robust DiD estimators for the average treatment effect
command ‘drdid’ available in STATA software (Rios-Avila et al., 2021), were used to estimate
the Average Treatment Effect on the Treated (ATT). The strength of this method is that the result-
ing estimates identify the ATT, even if either (but not both) the outcome regression models or the
propensity score model are misspecified (Sant’Anna & Zhao, 2020).

2.4. Empirical estimation and identification

The effect of health education training on knowledge and management of the three ADs prevalent
in the study counties was assessed using the following DiD specification (Ogutu et al., 2020):

Yite = @+ B, Post; + B, Treat; + BsPosty* Treat; + v, Wi, + C. + & (1)

where y;;. is the outcome variable of interest (knowledge and management) for respondent i at
period t (where t=0 and =1 for baseline and follow-up surveys, respectively), and c represents
the study county (1 =Baringo, 2 = Kwale, 3 =Kilifi), Post is a period dummy variable taking a
value of 1 for follow-up and 0 for baseline survey, Treat is the treatment dummy with values of
1 and 0 for treatment and control groups, respectively, while W;. and C, captured individual house-
hold and county fixed effects, respectively. Equation (1) was estimated as a quasi-maximum likeli-
hood fractional probit model (FPM) due to its flexibility and ability to generate more efficient and
robust estimates than the full-information maximum likelihood methods (Papke & Wooldridge,
1996).

The causal effect of the treatment on knowledge and management scores in Equation (1) was
measured by 5 under the identifying assumption that Treat was orthogonal to ¢;. following Shi-
kuku et al. (2019), the identifying assumption was satisfied by the random assignment of treatment
to selected villages with minimal potential spill-over effects by allowing a 2.5 km distance between
contiguous clusters. Knowledge spill-overs could occur between treatment and control groups, con-
taminating the treatment and leading to biased results and hence the random assignment of the
treatments.

We employed two design features to reduce potential unintended effects. First, researchers
assigned similar treatments to adjacent villages through cluster randomisation to reduce the like-
lihood of farmers knowing the treatments given to neighbours and therefore reduce potential
spill-overs (Duflo et al., 2007). We used the baseline data to conduct a covariate balancing test
to assess how effective the randomisation process was. The results in Table 1 indicate that
most variables were balanced between the control and treatment groups. Thus, the randomisation
bias is not a major problem (Barrett & Carter, 2010). Secondly, no evaluation was mentioned
either during the interviews or implementation of the treatments. Therefore, individuals in the
treatment group were unaware of the evaluation, reducing the likelihood of their attempts to
impress the evaluator. On the other hand, those in the control group could not feel disappointed
for not receiving the training.

2.5. Measurement of variables

2.5.1. Dependent variables

Two outcome variables were used in this study: knowledge and management scores of prevalent
ADs. The knowledge score was constructed from respondents’ understanding of AD transmission,
signs and symptoms, and management practices. The actions taken by households to prevent the
spread of ADs were used to compute the management score. To construct the knowledge score
of each AD (RVF, chikungunya, and dengue fevers), 14 binary response questions were used,
while seven binary response questions were used to compute the management score.
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Table 1. Baseline household socio-demographic characteristics.

Means
Pooled sample (n  Control (n= Treatment (n= t-Test
Variables =629) 256) 373) value
Household demographic characteristics
Education of household head (years) 6.88 7.02 6.79 0.674
(4.20) (4.10) (4.28)
Gender (proportion of male heads-%) 81.56 82.81 80.70 0.671
Religion (1 =Yes, 0 =No)
Others 0.18 0.27 0.13 1.255
Christianity 0.63 0.71 0.57 3.290%**
Islam 0.35 0.26 0.41 —3.700%**
Access to information
Experience
Proportion of households that suffered from RVF (%) 29.78 23.53 3443 —2.113**
Proportion of households that suffered from chikungunya 46.88 34.17 54.92 —3.533%*
fever (%)
Proportion of households that suffered from dengue fever 22.79 21.95 23.16 —0.153
(%)
Distance to the nearest health facility in walking minutes 31.67 40.55 25.58 6.326***
Social capital
Group membership (proportion of households belonging 7.15 6.64 7.51 -0.413
to a health promotion group)
Asset endowment
Livestock ownership (tropical livestock units — TLU) 3.69 245 4.54 —2.824**
(9.18) (5.93) (10.78)
Income from all enterprises (1000 KES) 142.70 138.44 145.63 —0.284
(312.44) (247.73) (350.29)

Notes: Standard deviation in parenthesis; 1US$ = KES 102 at the survey time; *** and ** show that the mean values for training
participants are significantly different from those of non-participants at the 1% and 5% levels, respectively.

Following Nyangau et al. (2021), the intensity of knowledge and that of management practices
was computed as a fraction of the sum of correct answers divided by the total number of questions
per dependent variable. The intensity of knowledge of RVF for instance was measured as a ratio of
the number of correct responses out of the 14 knowledge questions. The intensity of the diseases
management practices was measured as a share of correct responses on management out of the
seven questions. Recall and self-reported data were used in measuring knowledge and management.
These methods are commonly used when assessing individuals’ awareness and knowledge levels
(Muthini et al.,, 2019). Even after long periods, no major biases have been attributed to recall
data collected from self-reports (Beegle et al., 2012).

2.5.2. Independent variables

The literature informed the choice of covariates used in Equation (1) (Abdi et al., 2015; Affognon
et al,, 2017; Dhimal et al., 2014; Harapan et al., 2018; Mallhi et al., 2018; Nyangau et al., 2021). The
variables included household demographic characteristics, access to health information, social capi-
tal, and asset ownership. Household heads’ education, gender, and religion dummies were used to
control for the heterogeneity of households.

Education was measured as the number of formal schooling years completed by the household
head. In contrast, gender was measured as a dummy variable, with male household heads taking a
value of one and zero otherwise. The expected sign for education on knowledge and management of
ADs was positive (Dhimal et al., 2014; Nguyen et al., 2019). Religion was a categorical variable
coded as 0, 1, and 2 to represent other religions, Christianity and Islam. Religion was hypothesised
to have indeterminate effects on the respondents’ knowledge and management of the ADs (Chan-
dren et al,, 2015; Harapan et al., 2018).

The distance to the nearest health facility and experience of ADs were used as proxies for a
household’s access to information. In this study, the distance was measured as the amount of
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time in walking minutes taken to reach the nearest health facility, while the experience was elicited
as a dummy variable taking the value of one if a family member suffered from any AD in the past
year preceding the survey and zero otherwise. Distance to nearest health facility was hypothesised to
be negatively (Nyangau et al., 2021) related to knowledge and management of ADs, while experi-
ence would have a positive influence (Abdi et al., 2015; AhbiRami & Zuharah, 2020) on these out-
come indicators.

Group membership was used as a proxy for a household’s social network and took a value of one
if a household member belonged to a health promotion group and zero otherwise. Group member-
ship was hypothesised to be positively associated with knowledge and management of ADs. Two
variables were used to measure the household’s asset endowment: the number of tropical livestock
units (TLU) and income earned by household members from all enterprises within the last 12
months (measured in Kenya shillings). Households with more livestock units and income were
expected to have more knowledge and management skills (Castro et al., 2013; Nyangau et al,,
2021; Selvarajoo et al., 2020).

3. Results
3.1. Descriptive statistics

3.1.1. Household socio-demographic profiles

Table 1 presents the baseline socio-demographic characteristics of households disaggregated by
treatment status. The t-test results of the difference of means showed no significant differences
in education, gender, dengue fever experience, group membership, and income between the treat-
ment and control groups, suggesting the two groups were balanced at baseline for these variables.
However, the proportion of households affected by RVF and chikungunya fever was significantly
higher in the treatment group than in the control group at baseline, indicating higher exposure
levels to these diseases. Notably, the two groups had no significant difference regarding their
prior experience with dengue fever. The average time taken by the control group to reach the near-
est health facility was significantly longer than the treatment group. Furthermore, households in the
treatment group owned more livestock than those in the control group.

3.1.2. Post-training knowledge and management scores

Figure 2 illustrates changes in knowledge and management scores among the treatment groups,
pre- and post-health education training. The average knowledge score at baseline was below 0.4
across all three ADs but saw 43% increase to 0.6 post-training. This indicates that health education
improved households’ knowledge of ADs. Of the three diseases, dengue fever exhibited the highest
increase in knowledge. Similarly, the management scores of all ADs rose by at least 72% post-train-
ing, with RVF showing the highest increase. This suggests that the health education enhanced
households’ capacity to manage these diseases.

RVF Chikungunya fever Dengue fever

Figure 2. Trends in AD knowledge and management scores before and after treatment.
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The post-training knowledge and management scores in Table 2 demonstrate a positive impact
of health education intervention by County. After the training, there was a substantial increase in
the understanding of ADs, with Kwale County reporting the highest increase in RVF knowledge
scores, Kilifi and Baringo Counties showed the highest improvement in knowledge on Chikungu-
nya and Dengue fevers. All three study sites reported a rise in their ADs management scores, indi-
cating better disease control strategies. Kwale residents marked a noteworthy 168% improvement in
RVF management scores, while Kilifi residents experienced 61% and 75% advancements in mana-
ging chikungunya and dengue fevers, respectively. While these findings are descriptive, they under-
score the effectiveness of the health education intervention in enhancing the understanding and
management capabilities of ADs.

3.2. Econometric results

3.2.1. Effect of health education on knowledge and management of ADs

Table 3 presents the estimates of the effect of health training on the knowledge and management of
ADs in Kenya. On average, health educational training had a positive and significant influence on
knowledge of ADs, at least at the 5% level, except for the understanding of Chikungunya fever.
Respondents that attended the training were 9%, 10%, and 15% points more knowledgeable than
their counterparts regarding RVF, chikungunya, and dengue fevers, respectively. However, the
health education training did not affect the respondents’ disease management practices.

4. Discussion

This study evaluated the effect of health education training on the knowledge and management of
ADs in Kenya. Our evaluation of the randomisation process’s effectiveness via a covariate balancing
test showed that most variables were balanced across the treatment and control groups. We
employed Difference-in-Difference (DiD) estimators to determine the effects of the training’s.
Although, there was some attrition between the baseline and endline surveys, the attrition rate
difference between the treatment and control groups was minimal. Nevertheless, to address the
potential non-random attrition bias, we employed a doubly robust DiD approach (Sant’Anna &
Zhao, 2020).

Overall, all study sites showed an increased awareness of the three ADs, aligning with prior
studies suggesting that education positively influences households’ ADs knowledge (AhbiRami &
Zuharah, 2020; Sreedevi et al., 2016; Suwanbamrung et al., 2015). A broader understanding of
ADs, including transmission pathways, disease symptoms, and preventive measures, is crucial
for households in mitigating these diseases. Thus, more frequent awareness campaigns targeting
individuals in endemic regions should be pursued.

Contrary to initial expectations, the health education training did not have substantial impacts
on respondents’ disease management strategies, potentially due to the limited duration of the Ran-
domised Controlled Trial. This implies that the training did not markedly alter the household
behaviour towards disease management, such as seeking hospital treatment, using treated bed
nets, clearing bushes, draining stagnant water, and properly disposing of containers or covering
water-holding containers.

Earlier studies have reported mixed results regarding the shifts in knowledge and behaviour fol-
lowing an intervention. Notably, the studies by Arneliwati and Dewi (2019), Santos et al. (2022),
Sukesi et al. (2021) and Usman et al. (2018) reported increased knowledge and self-reported prac-
tices, whereas Abel Mangueira et al. (2019) and AhbiRami and Zuharah (2020) found improved
knowledge but unchanged attitudes, beliefs, and practices regarding dengue fever. Additionally,
Bodner et al. (2016) noted decreased concern for mosquito-borne illnesses among treated house-
holds. Overall, the sample size of the reviewed studies ranged between 40 and 883 study participants
with the treatments being delivered within two settings; the community (Abel Mangueira et al,,



Table 2. Changes in knowledge and management scores before and after training.

Baringo Kwale Kilifi
Baseline Follow-up Change Baseline Follow-up Change Baseline Follow-up Change
Knowledge RVF 0.393 0.415 0.022* 0.080 0.404 0.324*** 0.216 0.341 0.125%**
(0.120) (0.111) (0.031) (0.206) (0.179) (0.172)
Chikungunya fever 0.429 0.487 0.058 0.415 0.612 0.197%*** 0.333 0.577 0.244***
(0.000) (0.126) (0.131) (0.199) (0.148) (0.193)
Dengue fever - 0.399 B 0324 0.545 0.227%*** 0.321 0.472 0.157%***
(0.090) (0.140) (0.176) (0.201) (0.159)
Management RVF 0.200 0.431 0.237%** 0.204 0.546 0.342%** 0.203 0.485 0.282%***
(0.139) (0.156) (0.147) (0.188) (0.163) (0.170)
Chikungunya fever 0.286 0.561 0.275 0.447 0.612 0.165*** 0.346 0.558 0.212%**
(0.000) (0.165) (0.189) (0.155) (0.175) (0.153)
Dengue fever - 0.563 - 0.381 0.621 0.240%*** 0.319 0.557 0.238***
(0.158) (0.185) (0.153) (0.187) (0.156)

Notes: Standard deviation in parenthesis. * = significant at p < 0.1; *** = significant at p < 0.00.
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Table 3. Double robust DiD estimates of the effect of health education training on the intensity of knowledge and management of ADs in Kenya.

RVF Chikungunya fever Dengue fever
Variables Knowledge Management Knowledge Management Knowledge Management
Post*Treat 0.077** 0.094*** 0.039 0.043 0.061** 0.097%* 0.008 0.038 0.137%** 0.148%** —0.032 0.002
(0.024) (0.026) (0.024) (0.028) (0.026) (0.036) 0.028 (0.038) (0.037) (0.037) (0.037) (0.043)
Baseline controls No Yes No Yes No Yes No Yes No Yes No Yes
Location-fixed effects No Yes No Yes No Yes No Yes No Yes No Yes
Observations 688 682 682 682 371 371

Notes: Coefficient estimates are shown with robust standard errors clustered at the household level in parentheses. Inverse probability weighting was used to control for attrition. Post*Treat is an
interaction term, a dummy variable that takes a value of 1 for follow-up round observations (after treatment) and zero for baseline observations. Baseline controls include household demographic
characteristics (education, gender, and religion), access to health information (experience and distance to health facility), social capital (group membership), and asset endowment (livestock units
and income). Location-fixed effects (county) were also included in the model. ** = significant at p < 0.05; *** =ssignificant at p < 0.00.
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2019; Bodner et al., 2016) and within schools (AhbiRami & Zuharah, 2020; Santos et al., 2022;
Usman et al., 2018).

Our study, employing a single instance of short-term health education training, may not signifi-
cantly influence the management score behaviour of households. As AhbiRami and Zuharah
(2020), Lennon and Coombs (2007) and Prochaska and Velicer (1997) suggest, achieving a change
in beliefs and disease management typically requires interventions over a more extended period.
Given the limited effect of the training on ADs management, it is imperative to consider alternative
measures such as enhancing the training offered or carrying out sustained community engagement
campaigns to reinforce key training elements. This includes the use of community health workers to
leverage the trust and influence that they have within their area, media campaigns by utilising var-
ious channels such as radio, television and print as well as social marketing campaigns that employ
advertising and branding. In addition, frequent AD information reminders through text messages
and use of nudges might also improve behaviour (Patel et al., 2023; Waughtal et al., 2021). There-
fore, such approaches might be more effective in modifying actions towards ADs control.

5. Conclusions

In conclusion, effective strategies for mitigating and controlling the spread of ADs in sub-Saharan
Africa depend on public knowledge changes and appropriate measures for successful disease con-
trol. Health education campaigns can serve as a long-term solution for controlling ADs, given their
role in enhancing awareness and reducing the cost associated with vector control interventions.

This study contributes to the body of knowledge on impact assessment by analysing the effect of
health education training on knowledge and management of three key ADs in Kenya: RVF, chikun-
gunya fever, and dengue fever. Instead of adhering to the usual use of cross-sectional data, mainly
focusing on a single arbovirus, this study employed a two-wave panel dataset from randomised con-
trol trials, thereby controlling for self-selection bias.

The results reveal that health education increased the respondents’ intensity of knowledge about
ADs. However, it did not affect the management of ADs, probably because of the short period of the
intervention. Education, experience, and asset ownership positively influenced respondents’ knowl-
edge and management scores, while the distance to the nearest health facility had a negative effect.

The study recommends promoting health education campaigns to increase awareness and
knowledge of the three ADs to stem their potential negative health impacts on the community.
Such awareness campaigns could be directed towards school-going children since these diseases
are prevalent among them. To harness the full benefits of health education campaigns, this study
recommends peer learning on ADs management from community members who have previously
experienced the three ADs. This could be delivered in a well-coordinated community outreach pro-
gramme. Future research that includes larger sample size and repeated health education campaigns
would be helpful gaining a more comprehensive understanding of the effect of education training
on the management and control of ADs.
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Appendix A

Table A1. Attrition rates across treatment and control groups.

Baseline number (%) Follow-up number (%) Attriting number (%)
Control 256 (40.70) 228 (39.72) 28 (10.94)
Treatment 373 (59.30) 346 (60.26) 27 (7.24)
Observations 629 (100) 574 (100) 55 (8.74)

Table A2. Attrition probit regressions.

Treatment Control Full sample

Variables Attrition Attrition Attrition

Treatment —0.376%*
(0.149)
Education 0.010 —0.004 —0.000
(0.024) (0.031) (0.018)
Gender 0.106 0.084 0.020
(0.269) (0.306) (0.198)
Christianity® —1.250* 0.029 —0.288
(0.738) (0.647) (0.470)
Islam® —1.526* —0.066 —0.476
(0.808) (0.733) (0.636)
Experienced RVF 0.014 —0.010 0.075
(0.285) (0.417) (0.239)
Experienced chikungunya fever 1.027** 0.051 0.263
(0.327) (0.296) (0.183)
Experienced dengue fever 0.075* —0.306 0.282
(0.394) (0.594) (0.320)
Distance 0.030 —0.076 —0.026
(0.134) (0.126) (0.087)
Group membership —0.158 - —0.625
(0.488) (0.434)
Livestock units —0.007 —0.063 —0.007
(0.008) (0.042) (0.008)
Income —0.040 —0.004 -0.014
(0.067) (0.065) (0.046)
Kwale® —1.151%* 0.373 —0.060
(0.495) (0.584) (0.544)
Kilifi® —1.089*** 0.340 —0.026
(0.303) (0.337) (0.211)
Constant 0.232 —1.024 —0.620

(Continued)
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Table A2. Continued.

Treatment Control Full sample
Variables Attrition Attrition Attrition
(1.225) (1.089) (0.790)
Pseudo R-squared 0.112 0.039 0.039
Observations 373 239 629

Notes: Coefficient estimates are shown with robust standard errors clustered at farmer group level in parentheses. *Other reli-
gions and PBaringo County are the reference. *, **, and *** denote significance at the 10%, 5%, and 1% levels, respectively.
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