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Objectives: Health education programs are one of the most important strategies for controlling 
cutaneous leishmaniasis (CL) in endemic areas such as Neshabur city. This study aimed to develop and 
evaluate a comprehensive health education program to improve preventive behaviors for CL.
Methods: This was an interventional study conducted on 136 high school students in Neishabur city. Data 
collection instruments included a demographic questionnaire and a researcher-made questionnaire 
based on the “Health Belief Model” and “Beliefs, Attitudes, Subjective Norms and Enabling Factors 
Model” constructs. The control and intervention groups completed the questionnaires before and 2 
months after the intervention. The intervention was conducted in 6, 1-hour educational sessions for the 
intervention group students and 2, 1-hour sessions for school administrators, teachers, and students’ 
parents. 
Results: There was no significant difference between the 2 groups in the pre-intervention phase. 
However, in the post-intervention phase, there were significant differences between the 2 groups for 
mean scores of knowledge, perceived susceptibility, perceived severity, perceived benefits, cues to 
action, self-efficacy, attitude, subjective norms, behavioral intention, enabling factors, and behavior 
associated with CL. 
Conclusion: Health education program based on the “Health Belief Model” and the “Beliefs, Attitudes, 
Subjective Norms and Enabling Factors Model” model constructs may be a comprehensive and effective 
educational program to improve preventive behaviors against CL in students.

©2019 Korea Centers for Disease Control and Prevention. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Leishmaniasis is a worldwide disease caused by Leishmania 

which is a protozoan parasite transmitted into humans by 
sandfly (certain types) bites . Leishmaniasis is common in 
humans and animals, and results from cutaneous, visceral 
(kala-azar), and mucocutaneous Leishmania parasites [1]. 
Cutaneous Leishmania (CL) parasites occur in humans in both 

dry (mainly urban) and wet (mainly rural) areas. The domestic 
sandfly Phlebotomus sergenti, is the vector most commonly 
found in urban areas and responsible for  transmitting the 
parasite to humans. In rural areas, the main vector is a semi-
wild sandfly (Phlebotomus papatasi) [1-4]. 

Leishmaniasis is an endemic disease in 88 countries, and it 
is estimated that approximately 0.7 to 1.2 million new cases 
of CL, and 0.2-0.4 million new cases of visceral leishmaniasis 
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occur every year [2]. It has also been estimated that over 350 
million people in the world are at risk of the disease and about 
12 million are diagnosed with Leishmaniasis [2]. Although 
20,000 cases approximately of CL are reported annually in 
Iran, due to under-reporting, the true incidence is probably 
4-5 times higher in the general population [1]. CL is a public 
health problem in Iran, and in 2008, more than 26,000 cases 
(an incidence of 37 per 100,000) were reported [4]. In Iran, 
CL is seen in both rural and urban areas. The rural sandfly is 
common in most rural areas of the 15 provinces of the country, 
and the urban sandfly is endemic in many parts of the country, 
including the Bam and Neishabur cities [1,3].  

This disease causes ulcers and ugly scars, and may result 
in secondary infections due to the duration of symptoms. 
The length of the treatment period, and the complications 
of existing medical treatments pose huge health costs for 
the community. In the absence of treatment, the disease 
lasts between 5 months to 2 years, which prolongs the risk 
of contagion [2,3]. However, studies have indicated that 
community knowledge about CL is low [5,6]. Educational 
preventive measures, such as raising people’s knowledge of 
preventive skills for personal protection in endemic areas, can 
be one of the most important strategies for controlling CL [7].

In educational planning, an important measure is selecting 
a model or theory, based on conditions, recognition of the 
problem, and the alignment of the efficiency and purpose of 
the model or theory, in line with the aim of the educational 
program [7]. The effectiveness of health education programs 
depend on the correct use of theories and models by health 
promotion practitioners [8]. The conceptual framework used in 
this study includes constructs of the Health Belief Model (HBM) 
and Beliefs, Attitudes, Subjective Norms and Enabling Factors 
(BASNEF) model. The HBM is a model developed exclusively 
for health behavior and was used in this study due to the 
prevalence of CL in the region, as well as the need to take 
action to prevent it.

Moreover, the findings of the study conducted by Motamedi 
et al [7] indicated that education based on the HBM can 
promote preventive behaviors in students and help to reduce 
the risk of this disease. One of the limitations of the HBM is 
that it highly emphasizes the individuals and only considers 
the effects of health beliefs on behaviors [9,10]. However, 
factors affecting behavior are beyond personal beliefs and 
individual’s behaviors is influenced by a set of personal factors, 
such as knowledge, attitude, cultural environment such as 
customs, social environment such as family members, friends, 
and other influential people (subjective norms), enabling 
factors like resources and skills [11]. Based on findings from 
other studies, the effectiveness of HBM-based interventions 
could be enhanced by combining HBM with other theories or 
models [12].

The BASNEF model is used to study behavior and it helps 
to plan changes in behavior by determining the factors that 
are involved in the decision making. Furthermore, in studies 
that examined the constructs of the BASNEF model, their 
effectiveness in establishing and modifying the behaviors 
associated with CL, has been proven [13,14]. Therefore, the 
educational program based on constructs of the HBM and the 
BASNEF model will have all the necessary aspects to create a 
consistent change in the behavior of the students in relation to 
CL; since the BASNEF model, due to the existence of subjective 
norms and enabling factors, completes the HBM and can 
promote the effectiveness of educational interventions [13,14]. 

1. Conceptual framework 

The HBM includes perceived susceptibility constructs 
(likelihood of having a disease or a harmful condition caused 
by a particular behavior), perceived severity (severity of 
harm which can be result of a disease or a harmful condition 
caused by a particular behavior), perceived benefits (benefits 
of the recommended behavior to reduce the risk or severity 
of a disease or a harmful condition resulting from a particular 
behavior), perceived barriers (actual and possible costs of 
engaging in the recommended behavior), cues to action 
(includes accelerating forces to make the individual act), and 
perceived self-efficacy (refers to an individual’s perception of 
his or her competence to successfully perform a behavior) [15].

The BASNEF model incorporates constructs including 
attitude, subjective norms, and behavioral intention, along 
with the concept of enabling factors as the distinguishing 
feature of this model from others [16]. The attitude towards 
behavior is an individual’s assessment of the desirability or 
undesirability of a behavior. A more favorable attitude towards 
a behavior makes the intention to engage in the behavior, 
stronger. Attitude is determined by 2 factors, an individual’s 
belief in the potential result of the behavior, and the evaluation 
of these results lead to attitude formation (behavioral beliefs 
and evaluation of behavioral outcomes) [16,17]. The second 
construct of this model is parallel with the attitude construct 
of motivation, and ultimately the intention of behavior, is a 
subjective norm. Subjective norms are based on the belief 
that individuals are affected by different individuals in their 
community such as family members, spouses, friends, and 
healthcare providers, and behave as a result of their influence 
and support. The subjective norms are influenced by normative 
beliefs and the individual’s motivation to comply with others. 
Normative beliefs are individuals’ beliefs about the extent to 
which other people who are important to them, think they 
should or should not conform to particular behaviors, and 
motivation to comply refers to the extent to which a person 
wants to act in accordance with the tendencies of people who 
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are important in their life [16,17]. The third construct is the 
behavioral intention or decision and is the individual’s desire 
to engage in a particular behavior. Behavioral intention is 
the most important determinant of the individual’s behavior. 
Behavioral intention is an individual’s readiness index for 
performing a certain behavior and is considered an immediate 
antecedent of behavior. In this model, behavioral intention 
is a result of an attitude towards behaviors and subjective 
norms [16,18]. The fourth construct is the enabling factor or 
resources and skills that allow the individual’s intention or 
desire to turn into a behavior. Enabling factors are one of the 
important constructs of this model. Someone may want to 
engage in the recommended behavior, but due to the lack of 
required skills and resources (money, time, etc.) or due to the 
presence of obstacles, cannot perform the intended behavior 
[19]. Ultimately, the final construct of this model, which is also 
its general consequence, is called behavior or health behavior 
change [19]. Behavior is the individual’s visible response in 
a given position concerning a particular goal. The central 
definition of behavior in the BASNEF model is the same as the 
definition of health behavior, which is the action taken by a 
person or group to change or maintain a health status or to 
prevent a disease or harm [16]. 

CL is endemic in Neishabor city, has a high prevalence in the 
age group of 10-18 years [3], and has complications of disease 
requiring scientific and practical approaches where educational 
planning is needed to reduce its prevalence. This study aimed 
to use the HBM and the BASNEF model constructs to develop 
a comprehensive CL health education program to promote 
preventive behaviors among students in Neishabur city.

Materials and Methods

This study is a quasi-experimental interventional study. The 
study population were high school students (grades 10 and 
11) from Neishabur city in the academic year of 2016-2017. 
The inclusion criteria included voluntary participation and 
absence of physical and psychological disorders (approved by 
a physician and available in the students’ health record). The 
exclusion criteria included residence in the endemic region for 
less than 6 months, history of CL, and more than 2 absences 
during educational sessions. 

To power the study to determine the treatment effect, multi-
stage cluster sampling was used to select 68 people who were 
included in the intervention group (n = 34) and the control 
group (n = 34). Neishabur city has 2 regional municipalities; 
one was randomly chosen as the control group, and the other 
was the intervention group. There were a total of 50 high 
schools in these 2 regional municipalities; each of them was 
considered a cluster. A girls’ school and a boys’ school were 

randomly selected from both the control and intervention 
group. Proportional to the number of students in each high 
school, sampling was performed among those who were 
willing to participate in the study (convenient sampling).

The data collection instrument was a 2-part questionnaire. 
The first part was the demographic information including 
gender, age, educational level, place of residence status, place 
of residence, parents’ education, and information related 
to the previous history of CL disease. The second part was a 
novel questionnaire based on the constructs of the HBM and 
BASNEF model. The preliminary questions were based on a 
literature review and health education specialists’ viewpoints. 
The following steps were taken to determine the validity and 
reliability of this instrument.

To determine face validity, 2 qualitative and quantitative 
methods were applied. In the qualitative study of face validity, 
the questionnaire was provided to 20 high school students. 
The difficulty of understanding the words and phrases, 
the degree of appropriateness and the correct relationship 
between phrases with the questionnaire dimensions, and 
the ambiguity about the misconceptions of the phrases were 
examined. In the next step, inappropriate phrases were 
omitted and the importance of each phrase was determined. 
The quantitative face validity was used, and an impact score 
of 1.5 was considered acceptable [20]. To determine content 
validity, 2 qualitative and quantitative methods were used. 
In the qualitative method, the prepared pilot questionnaire 
was given to a panel of 10 experts in health education and 
designing instruments. They were asked to investigate the 
questionnaire based on the grammatical criteria, using the 
correct words, placing items in the right place, appropriate 
scoring, appropriateness of selected dimensions, questions 
related to the constructs, and provide the required feedback. 
The content validity was measured quantitatively by the same 
10 experts and calculated for the Content Validity Ratio and 
Content Validity Index. Items with a content validity ratio of 
more than 0.62 and a content validity index of more than 0.79 
were accepted [21,22]. To measure the instrument reliability, 
Cronbach’s alpha coefficient and intra-cluster correlation 
coefficient were used. 

The preliminary questionnaires were administered to 30 
high school students with a time interval of 2 weeks. After 
completing the questionnaires, the Cronbach’s alpha coefficient 
and the intra-cluster correlation coefficient were calculated. 
For all domains, Cronbach’s alpha coefficient and intra-cluster 
correlation were higher than 0.7 therefore, the reliability 
level of the instrument used in this study was reached [23]. 
The preliminary questionnaire consisted of 80 constructive 
questions that after measuring the validity and reliability of 
the questionnaire, the number of questions was reduced to 69 
questions. The final questionnaire consisted of 4 knowledge 
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questions, 6 attitude (behavioral beliefs and evaluation of 
behavioral outcomes), 8 subjective norms (normative beliefs 
and motivation to comply), 8 behavioral intention, 5 enabling 
factors, 5 perceived susceptibility, 9 perceived severity, 3 
perceived benefits, 4 perceived barriers, 4 self-efficacy, 8 cues 
to action, and finally 5 questions about preventive behaviors 
for CL. Responses to knowledge questions included 3 options 
of “correct” (2 scores), “incorrect” (zero score), and “I do not 
know” (1 score). Responses to questions related to the HBM 
and the BASNEF model constructs were scored according to the 
Likert scale of 5 options and ranked 0 to 4. 

In the pre-test phase, the questionnaires were provided 
to the students of the intervention and control group. After 
analyzing the results, design of the educational intervention 
was based on the constructs predicting the preventive 
behaviors for CL. The intervention was conducted in 6, 1-hour 
educational sessions for intervention group (n = 34) and 2, 
1-hour sessions for the school administrators, teachers and 
students’ parents during 1 month. After the introduction 
meeting, at the first session, using lecture and question-answer 
methods, the overall status of CL was reported in Iran and the 
world, and a video about the pain and suffering caused by 
CL infection and treatment was also displayed. At the second 
session, a general description of the disease and its significance 
was presented using lecture, and question-answer methods. 
The pamphlets and facts about this disease were distributed 
among the students, with a brief explanation. At the third 
session, the importance of prevention, as well as the ways of 
controlling and preventing CL were explained using lecture 
and question-answer methods. A wire mesh, mosquito net, and 
insecticide spray were shown to the students. Moreover, each 
student was given an insect repellent and an educational poster 
titled “Taking into account 8 key points in preventing and 
controlling CL” which was put up on the board, the classroom, 
and the entrance door of the schools. At the fourth and fifth 
sessions, the intervention groups were divided into 2 groups 
of 17 people, where they discussed CL and brainstormed. Any 
questions the students had were also answered. At the sixth 
session, preventative behaviors against CL were discussed 
using lecture and question-answer methods. Then, a video of 
the ways to control and prevent CL was presented. Moreover, 
questionnaires and invitations to parents’ were also distributed 
requesting them to participate in a CL  workshop. In order to 
facilitate preventive behaviors, prevent and control the disease, 
and intervene in the enabling factors, 2 separate educational 
workshops were held for the parents, teachers and school 
officials at the Department of dialysis, 22-Bahman Hospital, 
Neishabur. In this workshop, the audiences were given general 
information about the disease condition and how to control 
and prevent Leishmaniasis globally, nationally and in cities 
especially Neishabur. Furthermore, a summary of educational 

videos on how to control and prevent the disease and the pain 
and complications caused by the treatment of this disease 
was shown. At the end of the session, a pamphlet and a 
training tract were given to each person. Two health education 
specialists and 1 infectious disease specialist measured 
and approved the contents of videos. Two months after the 
intervention, the questionnaires were completed again in both 
groups (post-test).  Post-test was scheduled 2 months after the 
intervention in order to avoid its coincidence with exam season 
and school holidays.

Finally, the data were entered into SPSS version 23 (IBM Corp., 
Armonk, NY, USA) using descriptive (Frequency, Percentage, 
Mean, Standard deviation) and analytical statistics (Kolmogorov 
Smirnov, Chi-square, Fischer’s exact test, Independent T-test, 
Multiple linear regression, Paired T-test, and Analysis of 
Covariance: ANCOVA). Statistical significance was considered 
when p < 0.05. 

The ethical considerations of this study included obtaining 
an ethics code (IR.MEDSAB.REC.1395.104) from Sabzevar 
University of Medical Sciences, obtaining written consent from 
the Department of Education in Neishabur, presence of the 
researcher in selected schools and communicating the goals 
of the research, obtaining oral informed consent from the 
students to participate in the study, and assurance about the 
confidentiality of their personal information.

Results

The main objective of this study was to determine the 
effectiveness of an educational intervention based on the 
constructs of the HBM and the BASNEF model to improve 
preventive behaviors against CL among students. The study 
results indicated that educational intervention designed 
and implemented based on these 2 models were effective in 
improving and promoting preventive behaviors against CL 
among students. In addition the demographic variables of 
participants were described and the predictability of the HBM 
and the BASNEF model constructs in preventive behaviors 
against CL among students was determined. 

 Based on the results of this study, the mean age of the 
control and intervention groups was 16.74 ± 0.53 years, and 
16.31 ± 0.98 years, respectively. Most of the fathers of the 
control group participants had high school and diploma 
education, whereas the majority of fathers of the intervention 
group participants had primary/secondary school education. 
The majority of mothers had high school and diploma 
education

Regarding the place of residence, the most frequently 
reported place of residence by the control group participants 
was the newly built apartments and free-standing houses, 
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while the newly built and renovated free-standing houses 
were the most frequently reported place of residence by the 
intervention group participants. Moreover, the most frequent 
place of residence in both groups was in the downtown area. 
Based on the findings of the present study, most students in 

the control and intervention groups reported that neither their 
family members nor themselves, have been infected by CL. 

The highest frequency, hearing the term CL, or seeing a 
person with this disease, as well as keeping livestock in or 
around the house in both groups, was related to the option 

pControl group 
number (%)

Intervention 
group number (%)Variables

1*
34 (50)34 (50)Male

Gender 
34 (50)34 (50)Female

1*
34 (50)34 (50)10th

Grade 
34 (50)34 (50)11th

0.004†

3 (3.5)2 (3)Illiterate

Father’s education level
19 (28.9)39 (59.5)Primary and junior high school

28 (42.4)19 (28.8)High school and diploma

16 (24.2)6 (9.1)≥ Diploma and academic

0.106†

1 (1.5)2 (2.9)Illiterate

Mother’s education level

24 (36.9)38 (55.9)Primary and junior high school

22 (33.9)18 (26.5)High school and diploma

18 (27.7)10 (14.7)≥ Diploma and academic

0.076†

15 (22.4)6 (10.7)Newly built apartment

Place of residence status

4 (6)3 (5.4)Renovated apartment

14 (20.19)4 (7.1)Old apartment

15 (22.4)18 (32.2)Newly built free-standing house

12 (17.9)14 (25)Renovated free-standing house

7 (10.4)11 (19.6)Old free-standing house

0.954*
21 (31.3)21 (30.9)Suburb

Place of residence
46 (68.7)47 (69.1)Downtown

0.039†

1 (1.6)0I have had CL disease

Experience of with CL disease 5 (8.1)0I have a previous history of CL

56 (90.3)64 (100)I do not have a previous history of CL

0.481†

1 (1.6)1 (1.5)A family member has had CL disease

CL disease in the family 5 (7.9)2 (3.1)One of my family members has a previous 
history of CL

57 (90.5)62 (95.4)No previous history of CL in my family

0.429*
28 (42.4)33 (49.3)YesHearing the name of the 

disease, or seeing a person
with CL 38 (57.6)34 (50.7)No

0.562*
8 (17.4)6 (13)YesKeeping livestock in or around 

the house 38 (82.6)40 (87)No

0.001‡0.53 ± 16.740.98 ± 16.31Mean ± SDAge (y)

* Chi-square, † Fisher’s exact test, ‡ Independent T-test.
CL = cutaneous leishmaniasis.

Table 1. Distribution of absolute and relative frequency of demographic information and the history of CL in the 2 groups before the intervention.
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“No.” There was no significant difference between the control 
and intervention groups in terms of gender, educational level, 
maternal education, the place of residence status, place of 
residence, personal history of the disease, family history of the 
disease, the status of hearing the name of the disease, or seeing 
the person with the disease, and the status of keeping livestock 
in or around the house in the pre-intervention phase (p > 0.05; 
Table 1).

Based on the results of multiple linear regression, the cues 
to action (p < 0.001, β = 0.430), enabling factors (p < 0.001, 
β = 402) and self-efficacy (p < 0.002, β = 0.325), were the most 
significant predictors of preventive behaviors among the high 
school students in Neishabur. Moreover, based on the results 
of the present study, about 35% of the variance in preventive 
behavior against CL was predicted by the HBM constructs and 
about 24% by the BASNEF model constructs [2].

The mean and standard deviation of knowledge score, as well 
as the HBM and the BASNEF model constructs, in the control 
and intervention groups before and after the intervention, 
are reported in Table 2. The results of the independent T-test 
showed that there was no significant difference between 
the control and intervention group in the pre-intervention 
phase in terms of the mean score of knowledge and perceived 
susceptibility constructs, perceived severity, perceived benefits, 
perceived barriers, cues to action, self-efficacy, attitude, 
subjective norms, behavioral intention, enabling factors and, 
behavior in relation to CL. However, the results of ANCOVA 
showed that, by controlling the effect of the results of the 

pre-test phase, these differences were significant between 
the 2 groups at the post-interventional phase (except for 
the perceived barriers). Moreover, the results of the paired 
T-test showed that there was no significant difference in 
the knowledge score and the constructs of the HBM and the 
BASNEF model before and after the educational intervention. 
However, in the intervention group, these differences were 
statistically significant (except for the perceived barriers; 
Table 3).

Discussion

Based on the f indings of  this  study,  fol lowing the 
implementation of educational intervention, the mean score 
of the study constructs (knowledge, perceived susceptibility, 
perceived severity, perceived benefits, cues to action, self-
efficacy, attitude, subjective norms, behavioral intention, 
enabling factors, and behavior in relation to CL) in the 
intervention group significantly increased compared to the 
pre-intervention phase (except for the perceived barriers). 
However, these differences were not significant in the control 
group. Moreover, following the implementation of educational 
intervention, the mean score of the study constructs (except for 
the perceived barriers) in the intervention group significantly 
increased compared to the control group. However, these 
differences were not significant in the pre-intervention phase. 
These findings indicate that educational intervention designed 

Construct 
(independent 
variable)

Dependent 
variable

Non-
standardized 
coefficient (B)

Standard error Standardized 
coefficient (β) R2 p

Perceived 
susceptibility

Behavior

0.187 0.159 0.141

0.35

0.24

Perceived severity -0.026 0.088 -0.035 0.76

Perceived benefits 0.077 0.299 0.026 0.79

Perceived barriers -0.293 0.257 -0.119 0.25

Self-efficacy 0.580 0.184 0.325 0.002

Cues to action 0.252 0.061 0.430 0.001

Knowledge

Behavior

-0.135 0.351 -0.040

0.24

0.70

Attitude 0.061 0.050 0.148 0.22

Subjective norms -0.004 0.320 -0.013 0.91

Behavioral intention 0.057 0.119 0.060 0.63

Enabling factors 0.364 0.107 0.402 0.001

BASNEF = beliefs, attitudes, subjective norms and enabling factors; CL = cutaneous leishmaniasis; HBM = health belief model.

Table 2. The Influence of HBM and BASNEF model constructs on preventive behavior against CL, based on multiple linear regression model in the 
target group before educational intervention.
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Construct Research phase
Mean ± SD

p
Control Intervention 

Knowledge

Pre-intervention 5.16 ± 1.28 5.32 ± 1.40 0.55*

Post-intervention 4.95 ± 1.36 7.42 ± 1.17 0.001†

p 0.10 ‡ 0.001‡

Perceived susceptibility

Pre-intervention 12.27 ± 4.22 12.06 ± 3.48 0.77 *

Post-intervention 12.20 ± 4.13 17.06 ± 3.44 0.001†

p 0.67 ‡ 0.001 ‡

Perceived severity 

Pre-intervention 17.75 ± 7.45 19.01 ± 5.01 0.35 *

Post-intervention 17.32 ± 7.06 24.52 ± 5.10 0.001†

p 0.09 ‡ 0.001 ‡

Perceived benefits 

Pre-intervention 7.21 ± 1.68 7.34 ± 1.96 0.71 *

Post-intervention 7.28 ± 1.76 9.24 ± 1.68 0.001†

p 0.82 ‡ 0.001 ‡

Perceived barriers 

Pre-intervention 8.71 ± 2.45 8.01 ± 2.11 0.14 *

Post-intervention 8.44 ± 2.50 8.41 ± 2.55 0.89†

p 0.23 ‡ 0.39 ‡

Cues to action 

Pre-intervention 10.97 ± 8.04 10.68 ± 7.70 0.85 *

Post-intervention 11.18 ± 8.19 15.39 ± 7.21 0.002 †

p 0.32 ‡ 0.002 ‡

Self-efficacy 

Pre-intervention 9.25 ± 2.55 9.22 ± 2.94 0.96 * 

Post-intervention 9.22 ± 2.47 11.91 ± 2.86 0.001 †

p 0.37 ‡ 0.001 ‡

Attitude 

Pre-intervention 24.51 ± 13.13 23.29 ± 10.23 0.62 *

Post-intervention 24.06 ± 12.53 31.73 ± 7.07 0.001 †

p 0.87 ‡ 0.001 ‡

Subjective norms

Pre-intervention 30.97 ± 14.92 29.23 ± 17.27 0.60 *

Post-intervention 28.27 ± 16.62 36.88 ± 11.52 0.002 †

p 0.08 ‡ 0.006 ‡

Behavioral intention 

Pre-intervention 18.44 ± 4.12 19.18 ± 5.02 0.46 *

Post-intervention 18.57 ± 4.81 25.79 ± 3.86 0.001 †

p 0.42 ‡ 0.001 ‡

Enabling factors

Pre-intervention 12.45 ± 5.31 11.95 ± 4.93 0.62 *

Post-intervention 12.07 ± 6.01 14.83 ± 3.47 0.001 †

p 0.13 ‡ 0.001 ‡

Behavior 

Pre-intervention 8.56 ± 5.09 8.42 ± 4.27 0.88 *

Post-intervention 9.23 ± 5.22 12.18 ± 3.35 0.001 †

p 0.87 ‡ 0.001 ‡

* Independent T-test, † ANCOVA, ‡ Paired T-test
BASNEF = beliefs, attitudes, subjective norms and enabling factors; HBM = health belief model.

Table 3. Mean and standard deviation of the HBM and the BASNEF model constructs in the 2 intervention and control groups at the pre and post-
intervention phases.
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and implemented based on the HBM and the BASNEF model 
has been effective in improving and promoting preventive 
behaviors against CL among the students studied. The 
effectiveness of educational interventions based on the HBM 
by promoting preventive behaviors against CL has also been 
reported by Motamedi et al [7]. Furthermore, in this study, 
following the implementation of an educational intervention, 
all the constructs of the HBM significantly increased compared 
to the pre-intervention phase among the students who were 
in the intervention, which is in line with the findings of the 
present study [7].

In the intervention group during the educational sessions, 
information related to CL was provided to the students by 
a teacher therefore, increased knowledge among them was 
expected. Knowledge is a prerequisite of healthy behaviors. 
Therefore, educational interventions to increase knowledge 
should be included in all health education and promotion 
programs that are designed and implemented to provide 
preventive behaviors against CL among different target groups. 
Although it was not enough that the only knowledge for 
adopting healthy and preventive behaviors is given, there is not 
necessarily a positive relationship between this knowledge and 
healthy behaviors [24], because determinants of behavior are 
beyond knowledge and other factors such as customs, culture, 
economics, family support, peers and other important people, 
inner and outer strata, macro policies, individual skills should 
all be taken into account [11,25]. Perceived susceptibility and 
severity are predictive factors for adopting appropriate health 
behavior, including preventive behaviors against CL [7,15]. 
Therefore, it is recommended individuals’ beliefs about CL 
and severity of harm caused by the disease are modified using 
specific educational approaches for attitudes changes, such as 
group discussion and role-playing during the implementation 
of educational interventions in promoting preventive behaviors 
against CL [26,27].

Increased understanding of the benefits of having healthy 
behaviors and reducing the barriers of engaging in these 
behaviors also significantly stimulates healthy behaviors, 
including preventive behaviors against CL [7,15,28]. Therefore, 
it is recommended that specific educational approaches, 
such as group discussion and role-playing are used when 
implementing educational interventions to promote preventive 
behaviors against CL [26,27].

Based on the findings of the present study, the cues to action 
was the strongest predictor of preventive behavior among the 
students in the study. Moreover, the cues to action construct 
had a direct, positive, and statistically significant effect on 
the preventive behavior against CL. Based on the results 
of other studies, the cues to action has been a significant 
predictor of adopting healthy behaviors, including preventive 
behaviors against CL [15,28]. It has also been suggested that 

educational interventions are effective in improving the cues 
to health action [7], and cues to action is a predictor of healthy 
behaviors [15,28]. It is therefore recommended that a variety 
of educational methods, such as booklets, pamphlets, posters, 
visual media, such as television, radio are used. In addition, 
people who are trusted by individuals, such as doctors, political 
and religious leaders can help people to adopt preventive 
behaviors against CL [7].

Furthermore, self-efficacy was a significant predictor of 
preventive behaviors against CL among the students in this 
current study, therefore, increasing self-efficacy should 
improve preventive behaviors. Self-efficacy has been shown to 
be a significant predictor of adopting healthy behaviors [29]. 
Perceived self-efficacy is the individual’s judgment of his ability 
to organize and execute a series of actions [29]. Therefore, 
considering the importance of self-efficacy in adopting healthy 
behaviors, and the effectiveness of educational interventions 
in promoting this construct, educational strategies should 
be used to promote self-efficacy of individuals. This would 
include breaking complex behaviors into small and applicable 
stages, using a trusted role model, using persuasion and 
reinforcement, and reducing the stress caused by engaging 
in new behavior or changing behavior, when implementing 
educational interventions to promote preventive behaviors 
against CL [16].

The effectiveness of educational interventions based on the 
BASNEF model in promoting preventive behaviors against 
CL has also been observed in other studies [13,14,30,31]. In 
these studies, following the implementation of educational 
intervention, the BASNEF model constructs significantly 
increased among the students compared to the pre-
intervention phase [13,14,30,31], which is in line with the 
results of the present study.

Attitude towards behavior is,  an individual’s assessment 
of the desirability or undesirability of a behavior. When the 
attitude towards a behavior is more favorable, the intention 
to engage in that behavior will be stronger [16,17]. Therefore, 
the effectiveness of educational interventions in improving the 
individuals’ attitude, and the importance of this construct in 
adopting healthy behaviors should be considered [32], by using 
methods and strategies for changing attitudes (including group 
discussion and role-playing [26,27]) towards the benefits of 
adopting preventive behaviors against CL and are essential 
when implementing educational interventions. By using these 
educational methods, educational materials were not forced 
on to the learners they could participate in the discussion 
process and express their opinions which enabled them to 
feel  responsibility for changing their attitudes. In general, it 
is expected that the improvement of knowledge and attitude 
will affect and improve behavior. However, this relationship is 
not linear and determinants of behavior are beyond attitude 
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and knowledge [11,33]. Other factors, such as customs, culture, 
economic factors, family support, peers and other important 
people, internal and external motives, macro policies, 
individual skills,  also play a significant role in behavior 
[11,25]. One of the factors that may influence and predict 
healthy behaviors, including preventive behaviors against CL, 
is enabling factors [14,32]. Someone may want to engage in 
preventive behavior against CL, however, due to the lack of 
skills and resources (money, time) or obstacles, they cannot 
perform the intended behavior [19]. Therefore, providing 
enabling factors, including access to educational information, 
funding for purchasing wire mesh, insect repellent, insecticide 
sprays, and access to doctors [13,14,30,31] when designing and 
implementing educational interventions to promote preventive 
behaviors of CL, is essential.

The educational intervention implemented in this study has 
been effective in improving the perceived subjective norms for 
adopting preventive behaviors against CL. Subjective norms 
are one of the most important factors in adopting preventive 
behaviors against CL, and educational interventions have 
been effective in promoting this construct [14]. Moreover, 
individuals often act on the basis of their perceptions of 
what others (friends, family, colleagues) think they should 
do [19]. Therefore, in addition to implementing educational 
interventions for the students, it is suggested that influential 
people in the students’ lives are involved including parents, 
school administrators and teachers, as well as friends and 
classmates, to promote preventive behaviors among students 
and encourage them to carry out the recommended behaviors.

Behavioral intention is an individual’s readiness index 
for performing a particular behavior, and is considered as 
an  immediate antecedent of behavior [16,18]. Regarding 
the importance of this construct in adopting preventive 
behaviors against CL and the ability to upgrade and modify 
this construct through educational interventions [13,14,30,31], 
it is suggested that specific methods of promoting behavioral 
intention in educational interventions, to promote preventive 
behaviors of CL are used. Note that behavioral intention 
does not necessarily lead to behavior, and there are enabling 
factors, such as money, skill, accuracy, and available services 
between intention and behavior [19]. Therefore, along with 
improving people’s behavioral intention through educational 
interventions, enabling factors should also be provided. Finally, 
the educational intervention designed and implemented 
based on the HBM and the BASNEF model in the present study 
has been effective in promoting preventive behaviors against 
CL among the students under the intervention. The results 
of other studies have also been consistent with this finding 
[7,13,14,30,31].

It should be explained that, following the implementation 
of the educational intervention, the mean score of the 

perceived barrier construct in the intervention group, was 
not significantly decreased compared to the pre-intervention 
phase. Other studies have shown that an educational 
intervention based on the HBM model can decrease the 
perceived barriers significantly [7,14]. However,  some barriers 
could not be remedied by the educational intervention for 
example barriers like “not having free time to adopt preventive 
behaviors of CL,” “not having money to buy the required 
equipment” and the impact of friends and others (who we do 
not have access to them for intervention), cannot be removed 
through an educational intervention among the participants. 
Other solutions to reduce such barriers should be considered 
[34,35].

Conclusion

The educational program implemented on the basis of the 
HBM and the BASNEF model had all the necessary elements 
to make a change to the students in relation to the preventive 
behaviors against CL. The BASNEF model, completed the HBM, 
due to the subjective norms and enabling factors constructs, 
and the combination of the constructs of the 2 models 
significantly facilitated the behaviors associated with the 
prevention of CL among the studied students. Therefore, the 
educational intervention designed in the present study against 
CL endemic regions, especially among high-risk groups, such 
as the age group of 10-18, the elderly, and pregnant women 
should be implemented.

The strengths of this study were the simultaneous use of 
the constructs of HBM and BASNEF model as a conceptual 
framework. Together with the identification of the predictors 
of preventive behaviors against CL based on the HBM and 
BASNEF model constructs.  All of which were determined 
before designing the intervention, and focusing on the 
predictive constructs of the educational intervention. One 
potential limitation of this study was that the findings 
obtained in relation to the predictability of the HBM and 
the BASNEF model constructs in preventive behaviors of CL, 
were based on a cross-sectional study.  However,  this was 
resolved by conducting a quasi-experimental interventional 
study [36]. Another potential limitation of this study was that 
the data collection instrument in this study was a self-report 
questionnaire, and there may be unrealistic responses from 
the participants, especially in questions related to behavior. 
Therefore, briefing sessions were held to enable accuracy in the 
self-report questionnaire, and where applicable the necessary 
measures were applied to maximize anonymity and gain their 
trust.
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