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ABSTRACT

Background: Cutaneous leishmaniasis is one of the most common diseases in Iran. This research
was conducted to determine the effect of the educational intervention based on the theory of
conservation motivation on the prevention of cutaneous leishmaniasis in boys in the seventh,
eighth, and ninth grades in the population covered by Mashhad Health Center No. 1, Mashhad
City, Iran, in 2020.

Methods: In this quasi-experimental study, 80 (out of the 23152) seventh, eighth, or ninth
grade students covered by Mashhad Health Center No. 1 were selected by random cluster
sampling. After determining the needs in the framework of the protection motivation theory, an
educational intervention was designed and implemented for the experimental group. Two groups
completed study questionnaires before, immediately after, and three months after the educational
intervention. Finally, the obtained data were analyzed using Mann-Whitney, chi-square, and
Fisher exact tests in SPSS software, version 24.

Results: Before the intervention, the two groups showed no significant differences regarding the
theoretical structure of conservation motivation. After the intervention in the experimental group
immediately after and three months after the intervention, significant differences were observed
regarding the mean scores of the perceived sensitivity (P>0.001), perceived intensity (P>0.001),
fear (P>0.001), perceived response effectiveness (P>0.001), protection motivation (P>0.001)
and behavior (P>0.001) of the cutaneous leishmaniasis. In the control group, the changes were

not significant.

Conclusion: The educative intervention based on motivational protection theory in male
Article info: :  adolescents has a significant increase in the preventative behaviors of cutaneous leishmaniasis,
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Introduction

eishmaniasis is a common disease between
humans and animals. It is caused by differ-
ent protozoan species of the Leishmania ge-
nus and is transmitted by female Phleboto-
mus mosquitoes and rodents, which are the
leading reservoirs and sources, respectively.
Leishmaniasis occurs in three forms: Cuta-
neous (oriental sore), visceral (kala-azar), and mucocutane-
ous [1-3]. Although the disease is mainly seen in tropical
and subtropical regions, it is endemic in 88 countries world-
wide, and 350 million people worldwide are at risk of infec-
tion. Fourteen million people are affected by the disease,
and there are 1.5 million new cases of cutaneous leishmani-
asis (CL) each year [4, 5]. Unlike other infectious diseases,
the frequency of this disease is increasing. This increase is
mainly due to migration, population movements, infection,
global warming, and changes in human ecology. Although
the death rate caused by CL is very low, due to the long
duration of the wound, the creation of inappropriate scars,
and the possibility of secondary infections, it has brought
heavy treatment costs to society along with the increase in
the length of the treatment period and the complications
caused by the use of existing drugs [6, 7].

Due to the unavailability of a safe vaccine to prevent
CL, it is necessary to avoid contracting the disease. CL
can be prevented by reducing human contact with the vec-
tors or by reducing the number of reservoirs. Nets, mos-
quito nets, or insect repellants should be used to control
the vector. Using insect repellents is a preventive measure
for people living in endemic areas[8]. CL is one of Iran’s
most common endemic diseases [9]. Among Phleboto-
mus species in Iran, Phlebotomus papatasi and Phlebo-
tomus sergenti are vectors, and the great gerbil, Meriones
hurrianae, Meriones libycus, Meriones persicus, and Ne-
sokia indica contribute as reservoirs in Iran [10, 11].

In Iran, the provinces of Isfahan, Fars, and Khorasan Razavi
have the highest frequency of infection with CL in descend-
ing order. Khorasan-Razavi Province, is located in the north-
east of Iran with a frequency of 1801 people in 2017. The
city of Mashhad, the center of Khorasan-Razavi Province, is
one of the main areas infected with CL [12]. As mentioned,
infection prevention is the most critical measure, and educa-
tional interventions can be used to change preventive behav-
iors against CL [13]. Choosing a model or theory is the best
measure in educational planning. This model or theory must
be consistent with the purpose of the educational program
[14, 15]. One of the theories that focus on the factors affect-
ing the motivation and, finally, the protection behavior of the
individual is the protection motivation theory [16].
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Since this study was designed to change behavior for
prevention, it seems helpful to use this theory. Rogers de-
signed the theory of protection motivation in 1975 [17].
Rogers proposed that fear is influenced by five constructs
of protective motivation (perceived sensitivity, perceived
severity, perceived response efficacy, protective motiva-
tion, and perceived self-efficacy), which ultimately trigger
healthy behaviors [18]. This theory investigates the fac-
tors affecting the individual’s motivation and behavior. It
assumes that protective behavior against health risks is a
direct behavior of the people’s motivation to protect them-
selves [19]. In general, the components of this theory are
placed in two cognitive mediating processes: Threat as-
sessment (examination of unhealthy behaviors and factors
affecting the possibility of engaging in them) and coping
assessment (the ability to deal with and avoid the threatened
danger) [20]. The constructs of the theory are as follows:
Perceived sensitivity, people’s belief that they are vulnera-
ble to a health threat; perceived severity, people’s belief that
the risk is serious; perceived response efficiency, people’s
expectations that the adaptive response (protective behavior
against health risk) can eliminate the risk; fear, an interme-
diate variable between sensitivity and severity perceived
by threat assessment; and self-efficacy, people’s belief that
they can effectively and successfully perform the suggested
behavior [21, 22]. According to the constructs of the protec-
tion motivation theory and the target group, it seems that
this theory can affect the preventive behaviors of CL in ado-
lescent boys because students aged 10 to 15 years are the
most vulnerable groups to CL in endemic areas [23]. Be-
cause this group is the most vulnerable and most accessible
group that can improve the health behaviors of families by
acquiring education, they were chosen as the target group.
Since the prevention of CL is a simple and inexpensive task
compared to its treatment [8], this research was conducted
to determine the effect of education based on the theory of
protection motivation on the preventative behaviors of the
seventh, eighth, or ninth grade male students covered by the
health center No. 1 in Mashhad City, Iran, in 2020.

Methods
Research design

This quasi-experimental study was conducted in Mash-
had, 950 km from the capital (Tehran City). The city of
Mashhad is divided into 5 centers in terms of health. This
study was carried out in one of these 5 centers (Health
Center No. 1). Through a random cluster sampling, 80
students were selected out of the 23152 students in the
seventh, eighth, and ninth graders covered by the Health
Center No. 1. In Mashhad, Iran in 2020.

Charoghchian Khorasani E, et al. Prevention of Cutaneous Leishmaniasis. JRH. 2024; 14(3):249-258.
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Study participants

The inclusion criteria were as follows: Willingness
to participate in the study, filling out a written consent
form, being a resident of Mashhad, and being a male stu-
dent of the seventh, eighth, or ninth grade. The exclusion
criteria included unwillingness to continue cooperation
during the intervention program and absence of more
than one session from the training course.

Based on Maseudi et al. [12] study and considering
95% confidence interval, 80% test power, and 15% loss
rate, the sample size was calculated to be 80 using the
sampling formula to compare the average values be-
tween two study groups (experimental group=40, con-
trol group=40) (Equation 1).

L (1L96+0.8)(1.75+1.997)
(7.01,-5.78,)

The sampling method was a multi-stage random cluster
sampling so that among the five Mashhad health centers,
one center was randomly selected as a cluster, which was
health center number one. Among the comprehensive
health service centers of Health Center No. 1, one center
was randomly selected as control and one center as exper-
imental. The samples were selected within the compre-
hensive health services center, so the researcher contacted
the people who met the conditions to enter the study. If
they were content, they were included in the study.

Data collection

The intervention based on protection motivation theory
was the independent variable, and the covariates stud-
ied were demographic characteristics, including age,
number of family members, education level, father’s
education, mother’s education, father’s occupation, and
mother’s occupation.

This research used two questionnaires for data collec-
tion: The demographic section and CL protection mo-
tivation theory constructs. The demographic question-
naire gathered covariates information. The researcher
created the CL protection motivation theory constructs
questionnaire with 31 questions: Perceived sensitivity
(4 questions), perceived intensity (5 questions), fear (4
questions), protection motivation (4 questions), per-
ceived response effectiveness (4 questions), self-effica-
cy (5 questions), and behavior (5 questions). Questions
were evaluated on a 5-point Likert scale (I completely
agree=1 to completely disagree=5). To design the pro-
tection motivation theory items, we studied the literature
on the protection motivation theory. Then, an expert
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panel of ten specialists in health education and health
promotion reviewed the questionnaire. They evaluated
the necessity and relevance of all items to quantify the
content validity index and content validity ratio. In this
investigation, the average content validity ratio of the
questionnaire was 0.91, and the content validity index
for this questionnaire was 0.90. We pilot-tested the ques-
tionnaire with 15 students to evaluate all items based on
their clarity, readability, and simplicity. The reliability
coefficient (Cronbach a) of preventive behaviors against
CL based on the protection motivation theory question-
naire was 0.82, indicating a strong internal consistency
of the questionnaire’s criterion. The correlation coeffi-
cient between all constructs was more than 0.65, which
is considered satisfactory. Eligible participants in both
groups completed this questionnaire at baseline (before
the intervention), immediately after the intervention, and
at 3-month follow-up. The demographic questionnaire
was only completed at baseline.

Eligible students were invited to participate in the study
by phone. Students who agreed to participate in the
study went to the comprehensive health service center
they were covered by and completed the questionnaires
in three stages (before, immediately after, and three
months after the intervention). The intervention group
students were invited to one of the schools near the com-
prehensive health service center and participated in four
60-minute training sessions in the hall of this school.
Details of each training session are provided in Table 1.

Data analysis

Before inputting the data into SPSS software, version
24, the normality of the data was checked by the Kol-
mogorov-Smirnov test. The results of the test showed
that the experimental and control groups were similar
and had no significant differences. The paired sample t-
test and Wilcoxon test were used to compare the mean/
median difference of the subscales before and after the
intervention. The t-test and Mann-Whitney test were
used to compare the mean/median of the subscales be-
tween the two groups before and after the intervention.
In all tests, the significance level <0.05.

Results

In this study, the Mean+SD age of participants in the
control group was 12.9+0.6, and the test group was
13.08+0.7 years, and there was no significant difference
between the two groups (P=0.49). Most participants
in both groups were in the eighth grade, and there was
no significant difference between the two groups in the
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Table 1. Plan for conduction of the intervention

Session Behavior Change Techniques Intervention Strategies
Introducing the participants and outlining the goals and objectives of
One Lecture, slides (Powerpoint), the training program.
(knowledge) animation In this session, we defined cutaneous leishmaniasis, its cause, the life
cycle, the mode of pathogenesis, and the symptoms of the disease.
Two Group discussion and In this session, we discussed vectors and species of CL in the region,

(perceived sensitivity,
perceived severity, and
perceived benefits)

brainstorming, lecture, slides
(PowerPoint), Film, pamphlet,
poster

their biology, and how the disease is transmitted. We also explained
how to identify the reservoirs of the disease among the types of dis-
eases and how to fight against the reservoirs of the disease.

Group discussion and
brainstorming, lecture, slides
(PowerPoint), the delivery of

insect repellent spray, and
instructions for its use

Three
(fear, reward, perceived
response efficacy)

In this session, the steps to prevent getting sick were explained, and the
activities necessary to follow preventative behaviors were listed.

This session explained environmental measures (garbage and sewage
disposal) and their importance in preventing and controlling cutaneous
leishmaniasis. We concluded the intervention by summarizing the edu-

Four

(protection motivation Lecture, group discussion,

brainstorming, slides (Pow-

self-efficacy, response

efficiency) erPoint)

cational content, removing ambiguities, and answering the participants’

questions

educational level (P=0.28). There was no significant dif-
ference between the two groups in terms of the number
of family members, parents’ education, and parents’ oc-
cupation (P>0.05) (Table 2).

The Mean+SD of the perceived sensitivity score in the
experimental group increased from 13.6+2.3t0 16.03+2.5
three months after the intervention, and these changes
were significant (P<0.001). However, in the control
group, the Mean+SD of the perceived sensitivity score
from 13.642.9 increased to 14.00+2.4, but these changes
were not significant (P=0.01). Regarding the perceived
intensity, the Mean+SD score in the experimental group
before the intervention was 17.2+3.2, which reached
19.3+2.9 three months after the intervention, and the
increase was significant (P<0.001). Still, in the con-
trol group, it just increased from 18.2+4.2 to 18.3£3.8,
which was not significant (P=0.94). The MeantSD of
the fear score in the experimental group increased from
13.3+3.5 to 15.1+3.2 three months after the intervention,
and this change was significant (P<0.001). However,
in the control group, the Mean+SD fear score changed
from 14.843.7 to 14.843.2, which was not significant
(P=0.84). In the experimental group, the Mean=SD of the
perceived response effectiveness before the intervention
was 14.4+2.4, and three months after the intervention,
it reached 16.5+2.07, which was significant (P<0.001).
However, in the control group, this score from 14.442.5
reached 14.742.4, and these changes were not signifi-
cant (P=0.005). The Mean+SD self-efficacy score before
the training was 17.7+2.8, which three months after the
training was improved to 20.1+2.4. This increase was

LLasl

significant (P<0.001), and in the control group, it was
17.3+2.7, which changed to 18.3£2.7, which was also
significant (P<0.001). The Mean+SD of the protection
motivation score in the experimental group increased
from 15.9+£2.5 to 16.08+2.2 three months after the in-
tervention, which was significant (P<0.001). However,
in the control group, the Mean+SD of the protection
motivation score changed from 14.8+3.1 to 15.1+2.9,
which was not significant (P=0.08). The Mean+SD be-
havioral score in the experimental group increased from
19.8£3.06 to 21.2+2.7 three months after the interven-
tion, which was significant (P<0.001). However, in the
control group, the Mean+SD of the protection motiva-
tion score changed from 20.84+3.4 to 20.6+2.8, which
was not significant (P=0.26) (Table 3).

Discussion

This research was carried out to determine the effect of
education based on the theory of protection motivation
on the preventative behaviors of the CL in the seventh,
eighth, and ninth grades male students covered by the
health center No. 1 in Mashhad City, Iran, in 2020.

In our study, no significant differences were observed
in the perceived sensitivity score of the two groups be-
fore the intervention. However, a significant difference
was observed between the experimental and control
groups immediately and 3 months after the educational
intervention. This finding differs from the study of Ma-
seudi et al., which studied the harmful effects of sun
rays in male students. In the Maseudi et al. study [12],

Charoghchian Khorasani E, et al. Prevention of Cutaneous Leishmaniasis. JRH. 2024; 14(3):249-258.
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Table 2. Sociodemographic characteristics of the participants at baseline

No. (%)/MeantSD

Variables P
Experimental Control
7" grade 9(22.5) 8(20)
Education 8™ grade 18(45) 25(62.5) 0.28"
9t grade 12(30) 7(17.5)
Diploma and under-diploma 22(55) 15(37.5)
Father’s education 0.44"
Academic 17(42.5) 25(62.5)
Diploma and under-diploma 21(52.5) 16(40)
Mother’s education 0.56"
Academic 18(45) 24(60)
Employee 18(45) 21(52.5)
Father’s occupation 0.51"
Self-employed 21(52.5) 19(47.5)
Housewife 25(62.5) 21(52.5)
Mother’s occupation 0.57"
Employee 14(35) 19(45.5)
Age (y) 13.08+0.7 12.09+0.6 0.49™
Number of family members 4.410.5 4.240.5 0.05™
"The chi-square test, “The Mann-Whitney test. L1

perceived sensitivity in the test group increased after
the educational intervention, and in the control group,
the average score of perceived sensitivity decreased. Of
course, this study did not check the immediately after
the educational intervention in their study and followed
up the training two months after the intervention. Still,
in our study, the follow-up after the training was done
three months after the intervention. Ghahremani et al.
[24] also used conservation motivation theory to inter-
vene in malaria prevention behaviors in Kerman City,
Iran. In their study, mean scores for perceived sensitiv-
ity increased in the control group during the follow-up
period, but this increase was not significant. However,
in the test group, the increase in the average score of the
perceived sensitivity was significant. Consistent with
our study, in Jahani Eftekhari et al. study [25], the per-
ceived sensitivity in the experimental and control groups
increased compared to before the intervention, but this
increase was significant in the experimental group, but
not in the control group. Jahani Eftekhari et al. study [25]
is different from our study as they investigated the effect
of protection motivation theory on pediculosis preven-
tion behaviors in their study and did not complete the
questionnaire immediately after the intervention, and the
follow-up period of their study was two months. Still, in

our study, the questionnaires were completed immedi-
ately after the educational intervention, and the follow-
up period was three months. Also, in the study by Jahani
Eftekhari et al. [25], the target group was fifth-grade fe-
male students, which was different from the target group
of our study. Malmir et al. [26] conducted an educational
intervention based on the theory of motivation to pro-
tect against cervical cancer in western Iran. Their study
showed that the average score of perceived sensitivity
increased in the test and control groups. This increase
in the test group means that it was not significant in the
control group. Therefore, as seen in some studies, in line
with the present study, in the follow-up phase, the per-
ceived sensitivity score increase in both groups; that is,
the belief that they are vulnerable to CL increases in the
investigated adolescents [24-26]. However, this increase
in the perceived harm in the experimental group because
it was promoted based on the educational intervention
only leads to preventive behaviors in this group and in
the control group there is no change in the promotion
of CL preventive behaviors and even preventive behav-
iors are reduced. Therefore, perceived sensitivity should
be improved on the basis of scientific training, so that
people can have this sense of self-efficacy to deal with
this injury.

Charoghchian Khorasani E, et al. Prevention of Cutaneous Leishmaniasis. JRH. 2024; 14(3):249-258.
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Table 3. Comparing the mean and the median of constructs of motivation to protect against the prevention of leishmaniasis

MeantSD
Variables Groups . . Follow-up Stage (3 Months *
Before Intervention  After Intervention After)
Experimental 13.6+2.3 15.7+2.6 16.03+2.5 <0.001
Perceived sensitivity Control 13.6+2.9 14.03+2.7 14.00+2.4 0.01
P 0.99" 0.006™ 0.001™
Experimental 17.2+3.2 18.9+3.1 19.3+2.9 <0.001
Perceived intensity Control 18.2+4.2 18.1+4.06 18.3+3.8 0.94
P 0.18™ 0.08" 0.1"
Experimental 13.313.5 14.9+3.5 15.1+3.2 <0.001
Fear Control 14.8+3.7 14.8+3.4 14.843.2 0.84
P 0.99" 0.82" 0.73™
Experimental 14.4+2.4 16.2+2.1 16.5+2.07 <0.001
RSN CEREES Control 144425 14.8+2.4 14.742.4 0.005
effectiveness
P 0.88™ 0.02" 0.002"
Experimental 17.7+£2.8 19.6+2.6 20.1+2.4 <0.001
Self-efficacy Control 17.3+2.7 18.08+2.5 18.3+2.7 <0.001
P 0.61™ 0.009™ 0.002™
Experimental 15.9+2.5 13.6+2.3 16.08+2.2 <0.001
Protection otV control 14.843.1 15.0842.9 15.1#2.9 0.08
P 0.68" 0.23™ 0.09™
Experimental 19.08+3.06 21.2+2.6 21.2+2.7 <0.001
Behavior Control 20.8+3.4 20.6+3.07 20.6+2.8 0.26
P 0.008™ 0.51" 0.28"
"The Friedman test, "The t-test, “The Mann-Whitney test. LI L
Regarding the construct of perceived intensity, the intervention is similar to our study. Still, the decrease

results of our study showed that the average score of in the average score of perceived intensity in the con-
perceived intensity increased in both groups after the trol group is contrary to our research. According to the
intervention, and these changes were significant in the theory of protection motivation, perceived sensitivity

experimental group but not significant in the control and perceived severity make up threat evaluation. In
group, which is consistent with some studies [7, 24, 26- the present study, the intensity perceived in the control
28]. However, in some other studies [12, 25, 29, 30], the group was also high. Still, the intensity perceived in the
perceived intensity score of the experimental group in- control group in the follow-up phase is lower than in
creased significantly after the educational intervention, the experimental group. Hence, the belief that the risk is
while it was not significant in the control group. The more severe in the experimental group than in the con-
significant increase in the average score of perceived in- trol group is created due to the educational intervention,
tensity in the experimental group after the educational leading to proper performance in preventing CL.

I
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Our study showed that the average score of the per-
ceived response efficiency structure increased in both
the experimental and control groups after the interven-
tion compared to before the intervention; this increase
was significant in the experimental group but not sig-
nificant in the control group, which is in line with some
studies [12, 26, 27], but inconsistent with the interven-
tions of some other studies [7, 24, 25, 30].

In our study, self-efficacy increased in both control and
test groups after 3 months, and this increase was sig-
nificant in the experimental group but not in the control
group. Some study results [7, 24, 28] are consistent with
ours, but some are contrary to ours [12, 25-27, 30].

Regarding the protection motivation component, our
study’s results showed that the average score of this
component in both groups increased after the study
compared to before the study, which is in line with some
studies [7, 26, 28]. This increase was significant in the
experimental group but not the control group. The results
of our research are contrary to some studies [12, 25, 29,
30]. In these studies, the average protection motivation
score in the test group increased in the follow-up period
compared to before the intervention. However, in the
control group, it is reduced in the follow-up period com-
pared to before the intervention. Creating the desired
protective motivation to encourage the performance of
the target behavior is one of the strategies emphasized in
education studies. In the present study, when the mean
scores of protection motivation was directly compared,
it showed that teenagers in the control group who did not
receive the training program were in the same condition
regarding the level of protection motivation before and
immediately after the intervention. Thus, the educational
program has been able to affect positively the motiva-
tion to protect teenagers in the test group in the field of
preventive behaviors against CL.

In the present study, the average fear score in the test
and control groups increases in the follow-up period
compared to before the intervention, which is significant
in the experimental group but not significant in the con-
trol group, which is in line with some studies [7, 26].
In some studies [12, 28, 29], the average fear score in
the experimental group before the intervention increas-
es compared to the one after the intervention, which is
statistically significant. However, in the control group,
mean fear scores decreased before the intervention com-
pared to after the intervention, but this change was not
statistically significant. This also contrasts the study
[30], in which fear scores in the test and control groups
decreased during the follow-up period.

May & June 2024. Volume 14. Number 3

In the present study, the average score of preventive
behavior against CL in the experimental group increased
3 months after the educational intervention compared to
before the educational intervention, which was statisti-
cally significant. However, in the control group, the av-
erage score of preventive behavior against CL decreased
compared to before the intervention. Ghahremani et al.
[24] study results in malaria prevention behaviors were
consistent with our study. Khani Jeihooni et al.’s research
[7] on skin cancer prevention behaviors and Malmir et
al.’s study [26] on regular Pap smears are consistent with
this study. But with the study of Jahani Eftekhari et al.
regarding behaviors to prevent pediculosis [25] and Ma-
seudi et al. [12]. In the act of protecting against the harm-
ful effects of sunlight, Baghianimoghadam et al. [29] in
preventing skin cancer and the Acts of Ansari et al. [30]
in action against influenza A, Ebadi Fardazar et al. [27]
and Khosravi et al. [28] are inconsistent in prostate can-
cer prevention behaviors in men. The results of this re-
search showed that in the experimental group, there was
a significant difference between the average score of
behavior before, immediately, and after the educational
intervention three times and the preventative behaviors
of CL in these people increased significantly after the
intervention.

Conclusion

Finally, based on the research findings, the educational
intervention significantly improved the performance of
preventive behaviors against contracting CL in adoles-
cents in the test group compared to the control group.
This behavior improvement can relate to the theory
used and suitable educational methods and materials
(lecture, group discussion, brainstorming, question and
answer, use of slides, films and animations, pamphlets,
posters, and repellent sprays Insects). Therefore, the de-
sign and implementation of educational programs dur-
ing adolescence can significantly increase the type of
perceived sensitivity and intensity, the fear of infection,
and the motivation to protect against the disease in the
preventive behaviors of CL. Therefore, considering the
subject’s importance and the educational intervention’s
effectiveness, it is suggested that this intervention be car-
ried out in schools for adolescent boys.

Study strengths and limitations

This study is one of the few studies conducted on teen-
age boys using the protection motivation theory, and the
results showed that this intervention had a positive effect
on the prevention behaviors of CL. Therefore, such low-
cost interventions can be used to prevent this disease,
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which is expensive and requires extended treatment.
One of the limitations of this study is the lack of studies
on girls. Also, it was performed only in the age group
of 12 to 14 years. Hence, it is suggested that it be done
for teenagers in other age groups and female students.
Another limitation of the study is the self-reported infor-
mation gathered before and immediately after the inter-
vention, which may cause a certain percentage of error.
Another limitation of this study is the small sample size,
limited to one region, leading to low generalizability of
the results.
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