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Educational WhatsApp-delivered intervention
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leishmaniosis preventive behavior of health
ambassadors: a randomized controlled trial
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Abstract

Background Multidimensional strategies can promote preventive behaviors to prevent cutaneous leishmaniosis.
WhatsApp, the popular messenger of Iranians, can be used as a platform to provide health education interventions.
This study aimed to investigate the effect of using an educational intervention in WhatsApp based on social cognitive
theory (SCT) on the preventive behaviors of health ambassadors.

Methods A randomized clinical trial was conducted from September 2020 to April 2021 on 220 people living

in endemic areas of leishmaniosis in Mashhad Province, Iran. By the cluster method sampling, the samples were
randomly divided into two intervention and control groups. The intervention was performed for the intervention
group over two weeks. Data were collected using a researcher-made questionnaire based on the constructs of SCT
before and after the intervention. SPSS 16 was implemented to test multiple statistical analyses.

Results Findings from the intervention group compared with the control group showed that the scores of SCT
constructs and preventive behaviors were significantly changed (P<0.001) across time during baseline through
follow-up. These changes were not significant in the control group.

Conclusions The educational intervention based on the SCT model to promote leishmaniosis preventive behaviors
is effective. This intervention module can be tested in other targeted populations in endemic areas to prevent and
control leishmaniosis.

Trial registration Iranian Registry of Clinical Trials Registry IRCT20200615047784N1, registered 02/09/2020.
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Background

Leishmaniosis is a widespread disease that affects both
humans and animals. It is prevalent in various regions
around the world, including Africa, the Americas, and
Asia. Approximately 350 million people are at risk of
contracting leishmaniosis globally [1-3]. According to
the World Health Organization (WHO), 92 and 83 coun-
tries or territories are considered endemic for cutaneous
and visceral leishmaniosis, respectively [4]. Approxi-
mately one million new cases of cutaneous leishmaniosis
occur annually [5]. Most cases of cutaneous leishmanio-
sis occur in Afghanistan, Brazil, Algeria, Colombia, Saudi
Arabia, Pakistan, Syria, and Peru [6]. Iran is one of the
most important regions where cutaneous leishmaniosis
is observed in two common forms between humans and
animals [6].

Although the death rate caused by leishmaniosis is low,
this disease can lead to persistent wounds that take a
long time to heal. It causes discomfort and significantly
impacts the quality of life of individuals affected by the
disease [7]. Due to the lack of success in vaccine produc-
tion to prevent parasitic diseases such as leishmaniosis
and their high prevalence, the WHO introduced health
education as one of the most important elements of pre-
venting these diseases [8]. Studies have shown that the
behavior, knowledge, and attitudes of people are not suit-
able for the prevention of leishmaniosis [9-11].

Educational interventions based on empowering fac-
tors, which can be individual, interpersonal, and organi-
zational factors, play a vital role in promoting preventive
behaviors and controlling leishmaniosis [12]. Social cog-
nitive theory (SCT) is a behavior change model that
explains human behavior based on triangular causality
derived from behavioral, environmental, and personal
factors [9].

Considering that leishmaniosis is affected by individ-
ual, interpersonal, and environmental factors, applying
SCT as a theoretical framework for intervention seems
logical [13]. This theory emphasizes the dynamic interac-
tion between people, their behavior, and their environ-
ment [14].

SCT is an interpersonal theory that emphasizes the
dynamic interplay among personal factors, the environ-
ment, and behavior. The theory considers the influence
of environmental factors, cognitive factors, and behav-
ioral factors on each other, a concept known as recip-
rocal determinism. Environmental factors are seen as
physically external to the person and provide opportu-
nities and social support, including social factors such
as family, friends, and observational learning, as well as
physical factors such as weather and the availability of
certain products [14]. The main constructs of SCT that
are relevant to behavior change include behavioral ability
(knowledge and skill), outcome expectancy (prediction
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of possible outcomes of a behavior), outcome evaluation
(the value a person places on the possible outcomes of a
particular behavior), observational learning, environment
(the family or physical or social conditions surrounding
the person), self-efficacy (confidence in one’s ability to
pursue one’s behavior), and self-control (setting goals and
planning for their chosen behaviors) [15].

Training using appropriate and modern methods can
be more effective in improving the health community.
Web-based educational interventions can be used to pro-
mote healthy lifestyles. Among web-based interventions,
virtual social networks are considered a potential tool for
health education [16]. Studies show that people can eas-
ily obtain health information related to a healthy lifestyle
through Web-based interventions, such as social media
platforms [17, 18].

WhatsApp is indeed one of the most downloaded pro-
grams in the world and is also very popular among Ira-
nian users [19]. Interventions using WhatsApp are more
attractive because users do not need to learn and adapt
to new tools for interventions and install any additional
programs on their phones. Additionally, users can freely
send feedback and reminders without the need for addi-
tional time and effort. This makes it convenient for users
to stay engaged with the intervention. A previous pilot
randomized controlled trial (RCT) conducted in Malay-
sia used WhatsApp as an intervention to increase Pap
smear performance in postpartum women. The study
found that a three-month intervention via WhatsApp
increased self-reported performance [20]. Additionally,
an intervention in 2017 showed that education through
WhatsApp is effective in increasing physical activity and
controlling high blood pressure in adults and the elderly
[21].

The health ambassador’s project was developed by the
health education and promotion department of the Ira-
nian Ministry of Health with a peer education approach.
Health ambassadors in this program are people inter-
ested in participating in programs to promote physical,
mental, social, and spiritual health. They receive volun-
tary training and use what they have learned to care for
their health, family members, and society. They act as an
interface between the health care system and the com-
munity to develop community health [22, 23]. Employ-
ing health ambassadors in health programs can impact
the community by improving the effectiveness, quality,
and impact of health programs, as well as strengthening
the responsibility of families towards the health systems
of the national community [24]. According to the men-
tioned study, education based on the SCT model through
virtual social networks, such as WhatsApp Messenger,
can empower individuals to make informed decisions
and engage in preventive behaviors, ultimately improving
the health of society.
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Health ambassadors play a crucial role in promoting
healthy behaviors by identifying risk factors and edu-
cating individuals. They are a key group for improving
health literacy and lifestyles. However, existing stud-
ies are limited in providing actionable insights for poli-
cymakers. This study aimed to investigate the effect of
educational intervention based on the Social Cognitive
Theory (SCT) model using WhatsApp messenger for
health ambassadors. The goal is to enhance their ability
to promote healthy behaviors and improve health literacy
among their families.

Methods

Study design and participants

This randomized controlled trial was conducted from
September 2020 to April 2021 on 110 health ambassa-
dors and 110 of their family members in the rural areas
of Mashhad, Iran. The study was conducted and reported
according to the Consolidated Standards of Reporting
Trials (CONSORT) [25], (Additional file 1).

Based on Monfared’s study [26], the mean difference
formula, a confidence interval of 95% (x=0.05), and a
test power of 80% estimated the minimum sample size
required for each group to be 47. By accounting a 10%
sample dropout rate, 55 individuals selected for each

group.
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Randomization and recruitment

One of the five health care service centers of Mash-
had city was selected by cluster sampling method. This
selected city health center is home to 42 health houses.
Within these 42 health centers, a total of 25,848 health
ambassadors are actively engaged. To conduct a study,
the health houses were categorized based on similar
housing conditions, income levels, and access to social
and support resources. Subsequently, one health house
was randomly assigned to the intervention group and
another to the control group. Both selected health houses
have more than 55 health ambassadors. From the list
of health ambassadors in each health house, 55 health
ambassadors were randomly selected based on eligibil-
ity criteria. Following this selection, each health ambas-
sador’s role in disseminating information to their families
was considered, leading to the selection of a family mem-
ber from each ambassador’s family. This method ensures
that through the training of health ambassadors in the
intervention group, indirect training is also provided for
their family members. Also, constant follow-up from
the researcher was conducted to ensure that none of the
samples were excluded from the study.
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The inclusion criteria were as follows: Completing the
health ambassador form, being over 15 years of age, not
having cognitive disorders, having and being able to use
a smartphone, participating in training classes, and vol-
untary agreement to participate in the research. Par-
ticipants who did not complete the questionnaires and
educational sessions were excluded from the study. The
study flow is illustrated in Fig. 1.

Data gathering tool

After presenting and elucidating the study’s goals, the
participants proceeded to fill out the questionnaires.
Data was collected using a self-administered multidi-
mensional questionnaire like demographic information
and items related to SCT constructs, and leishmaniosis
preventive behaviors. Demographic items include age,
gender, marital status, occupation status, education level,
family income level, housing status of ambassadors, and
their family members.

The SCT questionnaire included 37 items with 9 con-
structs, which were evaluated on a Likert scale (strongly
agree to completely disagree), except for the awareness
construct. The scoring system for the questions in the
knowledge section is based on the participants’ responses
to each item, with a maximum score of 3 points for a
correct answer, 2 points for an “I don’t know” response,
and 1 point for no response. The constructs of the SCT
questionnaire include awareness (7 items), outcome
expectation (5 items), outcome value (3 items), Task self-
efficacy (3 items), self-efficacy to overcome obstacles (3
items), environment (3 items), situational understanding
(4 items), self-control (4 items) and emotional adaptation
(5 items).

The validity and reliability of the SCT questionnaire
were measured in the study. The content validity of the
questionnaire was assessed using the content validity
ratio (CVR) and content validity index (CVI) with the
input of 10 health education and health promotion spe-
cialists and 1 infectious disease specialist. The calculated
CVI was 0.87, and the CVR was 0.89. The reliability of
the SCT questionnaire was evaluated by administer-
ing the questionnaire to 15 health ambassadors who did
not participate in the trial. The reliability was calculated
using Cronbach’s alpha coefficient for each construct and
overall. The results showed that Cronbach’s alpha coef-
ficients ranged from 0.73 to 0.87 for the different con-
structs, indicating good reliability of the questionnaire.

The questionnaire related to measuring the health
behavior regarding the prevention of leishmaniosis was
measured with ten questions on a five-point Likert scale.
The total score in this questionnaire was between 10 and
50, and higher scores indicated higher levels of leishman-
iosis preventive behavior. Cronbach’s alpha coefficient in
our study was 0.76.
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Fig. 1 CONSORT flow diagram of study sample

Educational intervention

We used the Template for the Intervention Description
and Replication checklist to conduct the intervention
program [27, 28] (Additional file 2).

The application of SCT for the training of health
ambassadors involved several stages: including a review
of literature studies (conducting a comprehensive review
of literature on SCT and its application in health ambas-
sador training), field studies (to determine the most
effective implementation method for the training) and
a training model designed by a research team includ-
ing researchers, health center doctors, and an expert on
monitoring diseases and healthcare providers in health

+ Excluded from analyzed (n=0)

centers (to design the pilot training to evaluate the feasi-
bility of the intervention).

After obtaining informed consent, the health ambas-
sadors completed the first stage questionnaire, and their
inclusion in the WhatsApp group was confirmed. The
method of informing, providing training, and partici-
pating in the training process was explained to them.
Furthermore, they were provided with the educational
materials in print. The control group was enrolled in the
waiting list and received standard health care exclusively.

The intervention group received educational interven-
tions based on the principles of SCT. The interventions
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focused on promoting emotional adaptation, self-control,
and self-efficacy in overcoming obstacles in twelve train-
ing sessions (Table 1). The interventions were delivered
through WhatsApp. They also participated in mobile-
based online group discussions for two weeks.

The health ambassadors extended the training they
received to their family members. The training mate-
rials used were assessed in alignment with the course
objectives. The evaluators of the outcomes were distinct
from the researchers who administered and oversaw
the interventions. The efficacy of the training program
was assessed immediately post-intervention and three
months later through a re-administration of the ques-
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Data analysis

To analyze the data, the Kolmogorov-Smirnov test was
used to check the normality of the variables. Since the
data was nonparametric, the following tests were used
for different groups: Mann-Whitney tests for indepen-
dent groups, and Friedman’s test for dependent groups.
Demographic variables were analyzed on qualitative vari-
ables. The following methods were used: mean and stan-
dard deviation for continuous variables, Chi-square test
for categorical variables, and frequency and percentage
for countable variables. Data analysis was performed in
three stages of data collection using IBM SPSS version
26.0. The significance level for the analysis was set at 0.05.

tionnaire to both the intervention and control groups.

Table 1 Summary of education based on the SCT model constructs

Sessions  SCT model Content Training Method
constructs
1 Emotional Stating the educational goals of the program, and conducting the pretest Upload educational
adaptation Exercise: The health ambassador visits all the covered households and neighbors, greets text, posters, tracts,
them, and establishes more communication to raise awareness of their healthy and unhy- educational pamphlets,
gienic behaviors regarding leishmaniosis. Practical training, and
home visits
2 Self-efficacy Expressing the problems related to the disease and its treatment and control. Upload educational
to overcome text and videos
obstacles
3 Self-control Determining of short-term and long-term goals of the participants Practical training and
home visits
4 Self-efficacy Proposing nonstandard treatments for leishmaniosis in the region and its problems for Uploading educational
to overcome patients text and images, partici-
obstacles pation in the discussion
5 Self-control planning to prepare and use the repellent spray, prepare a net, and install it on the door  Practical training
and window of the house
6 Self-efficacy Getting to know the types of leishmaniosis treatment (local, systemic, etc.) Upload educational text
to overcome
obstacles
7 Self-efficacy Preparation of a list of problems and limitations to perform preventive behavior against Practice training and
to overcome contracting leishmaniosis visit the village
obstacles preparing a list of prevention measures that are carried out in the village and measures
that need to be corrected
8 Behavior change Learning the use of sleeved clothes, mosquito nets, nets, etc. Upload educational
Taking measures to prevent leishmaniosis text and videos
9 Self-control Educating the generalities of leishmaniosis disease, its importance, and symptoms, to Upload educational text
plan preventive behaviors from the seeker. Preparing a list of necessary measures to and Practical training
comply with preventive behaviors
10 Knowledge& Educating Types of leishmaniosis and its distribution in Iran and the world. Knowing the  Upload educational text
Outcome causative agent of leishmaniosis, its life cycle, and the mode of pathogenesis. Practical training,
expectations Recognizing the reservoirs of leishmaniosis in different types of leishmaniosis, how to brainstorming
fight against the reservoirs of the disease
Positive, and negative consequences of leishmaniosis prevention behaviors
11 Environmental Measuring environmental (garbage and sewage disposal) and their importance in the Upload educational text
prevention and control of leishmaniosis Practice training and
Visiting the covered household and preparing a list of how to dispose of waste and sew-  home visit
age for the training program in cooperation with the Health House
12 Behavior change& Compilation of a summary of ways to prevent and control leishmaniosis disease by the Upload educational

Environmental

health ambassador
Presenting appropriate suggestions and solutions and cooperating with the Health Coun-
cil and the Health House to implement these suggestions

text and videos
Meeting and telephone
follow-up
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Ethical considerations

This study was approved by the Mashhad Ethics Com-
mittee Mashhad University of Medical Sciences, Iran (IR.
SUMS.REC.1395.20) and registered in the Iran Clinical
Trials Registry [IRCT2015072123279N2 (02/09/2020)].
All participants underwent the informed consent pro-
cedure, during which the research objectives were thor-
oughly elucidated. Their data confidentiality was assured,
and participants retained the right to withdraw from the
study. The study results were shared with participants
upon request.

Results

In the present study, 35% of the participants were male,
and 65% were female. The average age of health ambas-
sadors in the intervention group was 32.31+6.61 years,
while in the control group, it was 30.78+5.92 years. Most
of the participants (202/220, 92%) were married. In addi-
tion, most of the participants did not have a university
education (200/220, 91%) and most of them were house-
wives (117/220, 53%). More details of demographic infor-
mation can be seen in Table 2.

The results of the Mann-Whitney test showed that
before the intervention, there was no significant differ-
ence between the intervention and control groups in
demographic variables, SCT structures, and leishmani-
osis preventive behavior (p<0.001).

The mean and standard deviation of the scores of the
constructs of SCT and preventive behavior against leish-
maniosis of participating health ambassadors are shown
in Table 3.

Based on the results of the Mann-Whitney test, the
changes in the scores of SCT structures after the inter-
vention and three months after the intervention com-
pared to before the intervention in the intervention
group were significant (p<0.001) (Table 3). The results
of Friedman’s test showed statistically significant changes
in the scores of SCT constructs during the study. The
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educational intervention increased the score of these
constructs in the intervention group (p<0.001) (Table 3).

The difference in leishmaniosis preventive behavior
change score after the intervention and three months
later was found to be significant (p<0.001). To control for
the significant difference in the scores of the constructs
of knowledge, outcome expectation, understanding of
the situation, environment, and emotional adaptation
and behavior at the beginning of the study in the group
of health ambassadors, covariance analysis was used. The
results of the covariance analysis showed that despite this
difference at the beginning, the intervention was effec-
tive in increasing the scores of all SCT constructs imme-
diately after the intervention and three months after the
intervention. The significance of the interaction effect
of time and educational group in all structures in the
results of ANCOVA repeated measures showed that the
effect of educational intervention on these structures var-
ies over time (before the intervention, immediately after
the intervention, follow-up). Additionally, based on the
results, changes in the leishmaniosis preventive behavior
score were shown during the study (Fig. 2).

Discussion

This study aimed to investigate the effect of SCT-based
educational intervention using WhatsApp on leishmani-
osis prevention behaviors among health ambassadors
and their family members. The knowledge of the health
ambassadors in this study showed improvement, which
is consistent with the findings of another study [29]. The
educational intervention used in the study helped partici-
pants gain a clear understanding of ways to prevent leish-
maniosis, which likely influenced them to set specific
goals for applying the teachings in their daily lives. By
gaining knowledge about health preventive measures, the
participants were able to develop a better understand-
ing of the behaviors they needed to adapt to reduce the
risk of leishmaniosis transmission. Similar to the results
of previous studies, our study showed that educational

Table 2 Comparison of the demographic variables between the intervention and control groups

Variable Categories  Intervention group Control group P-value
Health Family Health Family Health ambassadors ~ Family members
ambassadors members ambassadors members
N % N % N % N %
Marital status ~ Married 49 89 46 84 54 98 53 9%  0.113 0.052
Single 6 11 9 16 1 2 2 4
Education Elementary 23 42 19 35 20 36 30 55 0687 0.072
Diploma 28 51 33 60 27 49 20 36
University 4 7 3 5 8 15 5 9
Income <70$ 31 56 30 55 37 67 37 67 0.446 0463
70-115$ 22 40 20 36 16 29 15 27
>115$ 2 4 5 9 2 4 3 6

*Fisher’s exact test
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Table 3 Effect of educational intervention based on SCT on health ambassadors and their family members
Variable Groups Before the interven- Immediately after the 3 months P value**
(55 Health ambassadors &  tion Mean(SD) intervention after the (x2)
55 Family members) Mean (SD) intervention
Mean (SD)
Knowledge Intervention 82.60(19.23) 98.83(3.30) 99.09 (2.40) <0.001
(70.76)
Control 74.03(19.70) 77.66(16.61) 78.05(16.02) <0.001
(19.00)
P value* 0.006 <0.001 <0.001
@ (-2.76) (-8.25) (-8.39)
Outcome expectations Intervention 86.00(15.56) 97.09(4.05) 97.55(3.58) <0.001
(53.09)
Control 79.18(13.29) 80.36(11.70) 80.64(11.27) 0174
(3.49)
P value* 0.009 <0.001 <0.001
@ (-2.61) (-8.00) (-8.20)
Outcome values Intervention 91.67(10.76) 98.33(4.36) 98.64(3.50) <0.001
(31.65)
Control 87.42(14.95) 87.58(13.88) 87.88(13.50) 0.657
(0.83)
P value* 0.152 <0.001 <0.001
@ (-1.43) (-5.01) (-5.19)
Situational understanding  Intervention 74.55(17.22) 85.80(8.96) 87.27(8.75) <0.001
(24.62)
Control 66.25(17.70) 67.05(17.57) 67.16(1752) 0.028
(7.12)
P value* <0.001 <0.001 <0.001
@ (-3.23) (-861) (-8.65)
Environment Intervention 64.70(16.97) 81.36(8.33) 82.88(8.70) <0.001
(49.94)
Control 55.30(19.53) 56.06(19.47) 57.42(19.16) 0.017
(8.16)
P value* 0.009 <0.001 <0.001
@ (-2.21) (-6.94) (-6.96)
Task self-efficacy Intervention 84.09(14.46) 97.73(4.93) 97.73(4.93) <0.001
(51.94)
Control 81.06(15.42) 80.91(15.60) 81.06(15.25) 0.867
(0.28)
P value* 0.293 <0.001 <0.001
2 (-1.05) (-6.07) (-6.07)
Self-efficacy to overcome  Intervention 79.24(19.96) 98.48(4.84) 98.79(3.73) <0.001
obstacles (66.16)
Control 75.30(15.55) 75.91(13.86) 76.52(13.90) 0.338
(2.16)
P value* 0.145 <0.001 <0.001
2 (-1.45) (-8.47) (-8.44)
Self-control Intervention 82.95(13.15) 96.25(4.90) 96.82(4.32) <0.001
(52.95)
Control 78.18(16.13) 78.75(15.20) 79.09(15.03) 0.102
(4.57)
P value* 0.135 <0.001 <0.001
@ (-1.49) (-6.24) (-6.38)
Emotional adaptation Intervention 83.45(14.04) 97.27(3.83) 97.64(3.17) <0.001
(48.31)
Control 77.91(13.60) 79.00(12.89) 79.27(12.74) 0.001
(13.73)
P value* 0.022 <0.001 <0.001
2 (-2.28) (-7.33) (-747)
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Table 3 (continued)
Variable Groups Before the interven- Immediately after the 3 months P value**
(55 Health ambassadors &  tion Mean(SD) intervention after the (x3
55 Family members) Mean (SD) intervention
Mean (SD)
Preventive behavior of Intervention 88.41(11.49) 97.68(2.25) 97.91(2.08) <0.001
leishmaniosis (52.5)
Control 83.23(9.47) 83.27(9.68) 83.41(9.73) 0494
(1471)
P value* <0.001 <0.001 <0.001
@ (-3.23) (-861) (-8.65)

SD: standard deviation. *Mann-Whitney** Friedman

Changes in the preventive behavior score of leishmaniasis
during the study
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Fig. 2 Changes in the preventive behavior of leishmaniosis score during the study

intervention was effective in improving preventive
behaviors and enhancing the participant’s knowledge of
the importance of such behaviors in leishmaniosis pre-
vention. Having sufficient and correct information about
diseases and ways to prevent them is the most basic step
to changing behavior [30, 31].

In our study, the behavioral changes observed in the
intervention group can be attributed to the SCT con-
structs used in the study. This study used virtual discus-
sion groups to identify potential barriers to behavior
change. In some studies, it has been shown that there are
problems in rural areas, such as the long distance from
cities and shopping centers, traditional customs for the
prevention and treatment of diseases, which make it dif-
ficult to access and use appropriate equipment and facili-
ties for disease control [31, 32].

Self-efficacy is a key component of SCT, which refers to
a person’s belief in their own ability to change behavior. In
the present study, the educational program implemented
in the intervention group focused on several factors that
facilitated behavior change through self-efficacy and
motivation to change behavior. These factors include:
increasing participants’ understanding of the importance
of the desired behavior and associated benefits, reduc-
ing and removing perceived barriers to adopting the
desired behavior, breaking down the desired behavior
into smaller, manageable steps, and increasing practical
skills, which is consistent with findings from other stud-
ies [33, 34]. In the present study, the use of educational
strategies based on SCT through group discussion on
WhatsApp was able to help the participants in solving
problems and promoting self-control and self-efficacy in
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overcoming obstacles. In our educational intervention,
this approach has also helped in promoting behavior
change and improving leishmaniosis preventive behav-
ior among health ambassadors and their family mem-
bers. Improvements in emotional adjustment construct
scores were observed during the WhatsApp follow-up.
This shows that the intervention not only had a posi-
tive effect on the participants’ emotional well-being and
adaptation to preventive behavior against leishmaniosis,
but also contributed to promote their preventive behav-
ior against leishmaniosis. In another study, the results did
not indicate the effectiveness of SCT-based intervention
through smartphones in promoting physical activity of
participants. Also, these researchers showed that virtual
training with face-to-face meetings is more effective than
virtual training alone [35].

The research revealed that utilizing WhatsApp for fol-
low-up reminders reinforced the importance of adopting
preventive behaviors and assisted participants in carrying
out practical activities such as using mosquito nets and
spraying plant areas. This suggests that the use of What-
sApp follow-up can be an effective tool in promoting
behavior change and improving health outcomes. Simi-
lar to the findings of this study, other studies have shown
that information transfer and behavior change through
online messaging platforms such as WhatsApp and Face-
book have been effective. These results indicate that
the ease of receiving information through these online
platforms is well available and can create appropriate
behavior change [36]. On the other hand, in a system-
atic review study, it was shown that health interventions
through mobile phones that have been used to manage
diseases such as leishmaniosis and other neglected tropi-
cal diseases have not had obvious results and clear meth-
odology [37].

In this research, to strengthen learning, educational
materials were provided to the participants in the form
of an educational package including pamphlets and
tracts and a practical guide to the management of seek-
ers on WhatsApp. In this way, the participants were able
to obtain information about the disease vector, sanitary
disposal of sewage, net installation, and the method of
communication with people and institutions related to
the management of leishmaniosis. Also, to encourage
and strengthen learning and perform preventive behav-
iors, insect repellent spray was donated to families by
the health ambassadors. These strategies helped the par-
ticipants to be practically prepared for performing leish-
maniosis preventive behaviors and led to the promotion
of desirable preventive behaviors. Consistent with these
results, other studies also show that behavior change
interventions using mobile media messages can be a sim-
ple, low-cost and effective approach to behavior change
[34, 38].
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Strengths and limitations

The study is a cluster randomized controlled trial with a
high response rate despite the COVID-19 pandemic. It
utilized several important constructs of SCT as an educa-
tional intervention, delivered through face-to-face meet-
ings and follow-ups on WhatsApp. This study is one of
the few local studies that examine the effects of an inter-
vention on leishmaniosis preventive behavior in health
ambassadors. It is also the first to use educational inter-
vention and a follow-up and reminder technique through
WhatsApp to improve leishmaniosis preventive behavior.
However, there are some limitations to consider. The use
of self-report questionnaires may lead to under or over-
reporting of outcomes, particularly regarding partici-
pants’ self-efficacy. Future studies are encouraged to use
objective measures. Additionally, the evaluation of health
ambassadors’ behavior in leishmaniosis prevention was
conducted over three months, and longer follow-up peri-
ods may provide more accurate results. Therefore, it is
recommended to continue the training program and its
follow-up for a longer duration and evaluate the results
over a longer period after the intervention. Finally, future
studies should consider a larger sample size. This study
was conducted in public health homes, which may have
limited the participation of other cultures. It is impor-
tant to note that the findings may differ among other
populations.

Conclusion

The study demonstrates that a health education interven-
tion based on Social Cognitive Theory and WhatsApp
group follow-up is effective in increasing participation
and improving leishmaniosis preventive behavior in
health ambassadors and their families compared to tra-
ditional methods. It is recommended to use successful
health ambassadors as trainers to support people and
empower them in self-care activities, and to utilize video
media and social networks in educational programs to
enhance the effectiveness of education. The study sug-
gests that this intervention should be evaluated in other
populations and can also serve as fundamental data for
other intervention studies.
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