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Abstract
Introduction

the infectious respiratory diseases highly contagious and transmissible, leading to a high incidence rate
within populations and their epidemics often turn into a major global public health concern. For example
widespread school closures during the COVID-19 or influenza pandemic reflect the prominent role of
such educational settings in controlling the spread of the virus. Considering the multitude and
multidimensional nature of the factors that influence the adoption of infectious respiratory diseases
prevention behaviors, educational planning frameworks can be utilized to develop more effective
programs for the promotion of these behaviors. This study aimed to develop, implement and evaluate an
educational intervention program based on the intervention mapping approach for the Improving
preventive behaviors of infectious respiratory diseases among students.

Method

A controlled pretest-posttest parallel study was conducted with the participation of 241 male seventh to
ninth grade students. The educational intervention implemented for the intervention group consisted of
six 45–60 minute sessions of education held over a period of one month, which involved lecture,
interactive education methods like Q&A and group discussion, and the use of posters, pamphlets, videos,
and PowerPoint presentations. The data collection tool was a researcher-made self-report questionnaire.

Results

The mean and standard deviation of the scores of the constructs for all students were as follows:
Knowledge (4.07 ± 1.34), Perceived Susceptibility (18.87 ± 3.12), Perceived Severity (22.79 ± 3.58),
Attitude (19.95 ± 2.81), Subjective Norms (33.29 ± 4.18), Perceived Behavioral Control (21.66 ± 4.11), and
Practice (21.57 ± 3.33). While there was no statistically significant difference between the control and
intervention groups before the intervention, a statistically significant difference was observed between
them in terms of all determinants two and four months after the intervention (P < 0.05).

Conclusion

The educational intervention programs that are designed based on the identification of determinants of
behavioral change appear to be more effective in achieving their goals. The findings of this study
support the existing evidence of the effectiveness of school-based interventions designed and
implemented based on intervention mapping in the Improving preventive behaviors of infectious
respiratory diseases among students. The findings also suggest the theoretical framework used in this
study can be used for the development of similar programs in the future.

Introduction
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Common infectious respiratory diseases include influenza, tuberculosis, mycoplasma pneumonia, and
the novel coronavirus pneumonia, among others. they are highly contagious and transmissible, leading
to a high incidence rate within populations and their epidemics often turn into a major global public
health concern (1). For example COVID-19 is an infectious acute respiratory disease caused by a
coronavirus called SARS-CoV-2, which the World Health Organization (WHO) declared a public health
emergency of international concern on January 30, 2020 (2). The COVID-19 pandemic has had major
social, economic, political, and educational consequences across the world, forcing many governments
to adopt strict disease control policies and strategies including school closures (3). This is while schools
are among the most fundamental and effective educational settings for health promotion (4). According
to the American Centers for Disease Control and Prevention (CDC), investing in the health of adolescents
and young adults in educational settings is one of the most important interventional strategies of health
systems (5, 6). Indeed, encouraging young people to adopt preventive behaviors could be highly effective
in preventing the spread of communicable diseases (7). Also, it is believed people’s health is a
consequence of their everyday life environment, where they learn, work, and play (8).

In Iran, there are more than 12 million students, which constitute a significant part of the country’s
85 million population (9). On the one hand, many risk factors in schools threaten the health of students
(10), but on the other hand, schools offer a good opportunity for encouraging students to participate in
health promotion interventions. However, adolescents tend to have limited participation in health
promotion programs because of their age (11). Identifying barriers to participation and adopting
measures to facilitate participation in health promotion programs could be effective in attracting the
participation of target groups and ensuring the success of intervention programs (12). Thus, to ensure
good participation in a health promotion program, it is crucial to identify the audience of the program,
whether they are individuals, groups, or organizations, and determine the factors that shape their health
behaviors (13, 14).

Educational planning frameworks can provide guidance for multiple stages of intervention development
and implementation, including needs assessment, design, execution, and evaluation, enabling the
interventions to achieve their intended results (15, 16). Thus, such frameworks are somewhat essential
for the development, execution, and evaluation of health education and promotion programs and for
predicting their success in engaging the audience. One of these frameworks is Intervention Mapping
(IM), which can be described as a systematic process for designing, implementing, and evaluating health
promotion programs by the combined use of the existing scientific literature, relevant theories, and
population data. IM is a multi-stage process that starts with an assessment of the target population and
progresses by factoring in the inputs of community stakeholders in the development, planning,
execution, and evaluation of the intervention (17, 18). In the IM approach, the goal is to promote public
health and social participation and change the behavior of high-risk individuals by trying to approach the
problem and plan the intervention with due consideration of stakeholders at different ecological levels
(individual, interpersonal, organizational, community, and society) (17, 19, 20).
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The IM approach has been used in the development of a large number of health promotion programs
and guidelines around the world, including for example a school-based HIV prevention program (21), an
AIDS risk reduction program for drug users (22), guidelines for diabetes intervention based on peer
support (17), a community-based intervention for the prevention of childhood obesity (19), a worksite
physical activity intervention (23), a school-based nutrition education program (24), a cancer prevention
program (25), and a program for improving diet and physical activity behaviors (18).

In this study, the IM approach was used to develop a protocol for promoting infectious respiratory
diseases transmission prevention behaviors among students, and then the efficacy of the protocol was
evaluated in four schools in the city of Yasuj (Kohgiluyeh and Boyer-Ahmad Province, Iran).

Materials and methods
A controlled pretest-posttest parallel study was conducted to evaluate the effect of an intervention for
the promotion of infectious respiratory diseases transmission prevention behaviors among students,
between late September 2020 and March 2021, which was designed and implemented by the use of
intervention mapping (IM) as the guiding theoretical framework. The IM approach consists of six steps,
each comprised of various activities, whose results determine how the process progresses in
subsequent steps (26). The procedures followed in each step of IM are described below.

Step 1: needs assessment with the PRECEDE model
The first step of IM was to form the planning group. This planning group consisted of the head of the
health office of the education department of Kohgiluyeh and Boyer-Ahmad Province, the head of the
health office of the education department of the city of Yasuj, principals and health educators of the four
selected schools, and four teachers working in these schools plus the research team. This step involved
identifying and better understanding the target community, which was done by reviewing the literature
and interviewing individuals who were knowledgeable in this regard, reaching a description and analysis
of the problem, and identifying its environmental and behavioral determinants. In this step, the infectious
respiratory diseases prevention behaviors were determined to be mask-wearing, physical distancing,
observation of hand hygiene, observation of respiratory hygiene, and vaccination, and the determinants
of these disease prevention behaviors were identified to be knowledge, perceived susceptibility,
perceived severity, attitude, subjective norms, perceived behavioral control, and practice. The
methodology and findings of this step, which was carried out in the form of a qualitative study, have
been described in another article (27).

Step 2: Creating matrices of change objectives
As the main tool of IM, the matrix of change objectives determines what or whom the intervention tries
to change. To create this matrix, we combined the performance objectives with the identified
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determinants and determined the most urgent change (intervention) objectives. The output of this step
was a list of the expected outcomes of the intervention and the things it is supposed to change.

Step 3: Choosing theoretical methods and producing practical
applications
The third step involved choosing the theoretical methods by which the identified behavioral determinants
would be changed and transforming them into practical solutions based on the personal experiences of
the research team and the experiences reported in the literature. The ideas that were initially put forward
for the intervention were revised into more practical ideas with the help of the planning group. At the end
of this step, we identified the theoretical methods that would suit each determinant and also the
practical strategies that would be suitable for changing that determinant.

Step 4: Producing the program’s components and materials
The program’s components and materials were produced by a workgroup consisting of a graphic artist
and four health education specialists. In this step, the program’s materials, delivery channels, and
communication tools were chosen according to the determinants identified and the theoretical methods
chosen in the previous steps. We also chose a title (infectious respiratory diseases prevention by
attentive and responsible students) and designed a logo for the program. The program’s educational
materials were produced after a pilot test.

Step 5: Planning for the program’s adoption, execution, and
sustainability
In this step, we selected people who would implement the program, determined the roles to be assigned
to each person, and set the schedule of each activity and the person responsible for each activity. We
also listed the required and available resources and capacities and coordinated and specified the
conditions for the use of resources according to the needs in order to improve the program’s
sustainability.

Step 6: Planning for the program evaluation
In this step, we prepared a checklist for evaluating the processes included in the program and their
impacts and revise the program’s model if needed. The purpose of this evaluation was to ensure that the
program is executed as intended, determine its strengths and weaknesses, and identify the obstacles
that may prevent it from achieving its goals. The findings of this evaluation are reported in the
conclusion section of the paper.
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Participants and sampling
The program was executed with the participation of 241 male seventh to ninth grade students in four
schools in the city of Yasuj. The participants were chosen by randomized multi-stage cluster sampling.
The sampling process involved listing all all-boys1 middle schools in Yasuj and choosing four schools at
random using a table of random numbers, and then listing all classrooms in each selected school and
selecting two classrooms from each school at random again using a table of random numbers. All
students in the selected classrooms were included in the study. After the pre-test, two schools were
randomly assigned to the intervention group and the other two were used as the control group.

The minimum sample size required for the study was determined to be 160 (2), but because of the
method of sampling and the inclusion of all students in the selected classrooms, the sample size
increased to 241. All of the selected students (100%) filled out the researcher-made self-administered
questionnaire at both pre-test and post-test stages without the intervention of the researchers. Informed
consent was obtained from all participants.

Data collection tool
The data collection tool was a questionnaire developed by the research team according to the factors
and behaviors identified in Step 1 for assessing the determinants of infectious respiratory diseases
prevention behaviors among students.

Validity assessment was performed by checking face validity and content validity. Face validity was
established by taking both qualitative and quantitative inputs from the target group. Content validity was
established qualitatively by modifying the questionnaire’s items according to the feedback received from
experts and also quantitatively by computing the Content Validity Ratio (CVR) and Content Validity Index
(CVI) (28). Reliability of the questionnaire was established by checking its internal consistency and
stability using Cronbach’s alpha and the test-retest method, respectively (29).

The questionnaire was comprised of two sections. The first section was devoted to demographic
information and consisted of 5 questions concerning student’s grade, his father’s education and
occupation and his mother’s education and occupation. The second section of the questionnaire
consisted of 44 items concerning the determinants of infectious respiratory diseases prevention
behaviors in 6 dimensions:

1. Knowledge: 7 items with three responses (True, False, I don’t know); each correct response was
awarded a score of 1 and incorrect and “I don't know” responses were not awarded any score; the
score of this dimension ranged from a minimum of 0 to a maximum of 7;

2. Perceived Susceptibility: 5 items on a five-point Likert scale (Completely Agree to Completely
Disagree) with a minimum score of 5 and a maximum score of 25;
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3. Perceived Severity: 6 items on a five-point Likert scale (Completely Agree to Completely Disagree)
with a minimum score of 6 and a maximum score of 30;

4. Attitude (towards behavior): 5 items on a five-point Likert scale (Completely Agree to Completely
Disagree) with a minimum score of 5 and a maximum score of 25;

5. Subjective Norms: 8 items with a minimum score of 8 and a maximum score of 40;
6. Perceived Behavioral Control: 6 items on a five-point Likert scale (Completely Agree to Completely

Disagree) with a minimum score of 6 and a maximum score of 30;
7. Practice: 7 items on a four-point Likert scale (Always to Never) with a minimum score of 7 and a

maximum score of 28.

Educational intervention
The educational intervention implemented for the intervention group consisted of six 45–60 minute
sessions of education held over a period of one month, which involved lecture, interactive education (e.g.
Q&A and group discussion), and the use of posters, pamphlets, videos, and PowerPoint presentations.
The details of the intervention developed using the IM approach are provided in Table 1. The control
group received the conventional education provided in schools.
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Table 1
Details of the intervention program designed and implemented using the intervention mapping approach

Media Channel Practical
application

Theoretical method Determinant Schedule

Instructor
and
pamphlet

Interpersonal Lecture and
group
discussion

Group discussion,
lecture, education
and information
transfer

Knowledge Week 1 / 45
minutes

Session 1 in
Week 1

Activities carried out until the next session: The reference teacher installed a poster containing
educational information in the classroom with the participation of students. The posters were
created in bulk in advance and were given to the teachers of the schools assigned to the intervention
group.

Expected outcomes in relation to Knowledge:

Students were expected to be able to describe the types of infectious respiratory diseases, its
symptoms, transmission methods, and transmission prevention methods, the effect of mask
wearing, physical distancing, respiratory hygiene and hand hygiene on disease prevention, the stages
of vaccination, and the role of vaccines in disease prevention.

Instructor,
video, and
pamphlet

Interpersonal Discussion
and group
learning

Group discussion,
persuasive
communication and
presenting
comparative
information,
modeling,
explaining the
magnitude of the
problem, explaining
the positive impact
of compliance and
the negative impact
of non-compliance,
decisional balance

Attitude Week 1 / 60
minutes

Session 2 in
Week 1

Activities carried out until the next session: The reference teacher installed a poster focused on
changing the attitude of the students towards adopting preventive behaviors in the classroom with
the participation of students.

Expected outcomes in relation to Attitude:

Students were expected to acquire a positive and agreeable attitude towards mask wearing, physical
distancing, observing hand hygiene, observing respiratory hygiene, and vaccination.

Activities carried out in the final session: In this session, the health promotion instructor and a
psychology expert repeated and summarized the materials covered in previous sessions and
answered the students’ questions. They also held a number of group competitions about the topics
covered in previous sessions and also presented an entertainment program with prizes to motivate
the students.
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Media Channel Practical
application

Theoretical method Determinant Schedule

Instructor,
video, and
pamphlet

Interpersonal Discussion
and group
learning

Providing
information about
perceived risk,
group discussion,
drawing a picture,
explaining the
magnitude of the
problem, explaining
the positive impact
of compliance and
the negative impact
of non-compliance,
decisional balance

Perceived
Threat
(perceived
Susceptibility
and Perceived
Severity)

Week 2 / 45
minutes

Session 3 in
Week 2

Activities carried out until the next session: The reference teacher installed a poster focused on
increasing students’ understanding of the threat in the classroom with the participation of students.

Expected outcomes in relation to Perceived Threat:

Students were expected to understand the consequences of not wearing mask, not observing
physical distance, not observing hand hygiene, not observing respiratory hygiene, and avoiding
vaccination in terms of the risk of contracting the disease for themselves and others.

Instructor
and
reference
teacher

Interpersonal Discussion,
group
learning,
and contact
with parents
and
teachers

Persuasive
communication and
modeling

Subjective
Norms

Week 2 / 60
minutes

Session 4 in
Week 2

Activities carried out until the next session: The reference teacher installed a poster about the
opinion of physicians on the importance of adopting preventive behaviors in the classroom with the
participation of students.

Expected outcomes in relation to Subjective Norms:

Students were expected to use masks, observe physical distancing, respiratory hygiene and hand
hygiene, and take the vaccine to gain the approval of reference individuals whom they consider to be
important.

Instructor,
video, and
pamphlet

Interpersonal Discussion,
group
learning,
and contact
with parents
and
teachers

Group discussion,
modeling, self-
monitoring of
behaviors, vicarious
experiences
(positive and
negative)

Perceived
Behavioral
Control

Week 3 / 60
minutes

Session 5 in
Week 3

Activities carried out in the final session: In this session, the health promotion instructor and a
psychology expert repeated and summarized the materials covered in previous sessions and
answered the students’ questions. They also held a number of group competitions about the topics
covered in previous sessions and also presented an entertainment program with prizes to motivate
the students.
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Media Channel Practical
application

Theoretical method Determinant Schedule

Activities carried out until the next session: The reference teacher installed a poster focused on
improving the students’ understanding of and ability to manage the situation and overcome the
barriers to preventive behavior in the classroom with the participation of students.

Expected outcomes in relation to Perceived Behavioral Control:

Students were expected to be able to control and manage the adverse conditions and obstacles of
using masks, observing physical distance, observing hand hygiene, observing respiratory hygiene,
and undergoing vaccination.

Instructor Interpersonal Discussion
and group
learning

Explaining the
magnitude of the
problem, explaining
the positive impact
of compliance and
the negative impact
of non-compliance,
decisional balance,
presenting
entertainment
programs and
offering prizes

Knowledge,
Attitude,
Perceived
Threat,
Subjective
Norms, and
Perceived
Behavioral
Control

Week 4 / 60
minutes

Session 6 in
Week

(Conclusion)

Activities carried out in the final session: In this session, the health promotion instructor and a
psychology expert repeated and summarized the materials covered in previous sessions and
answered the students’ questions. They also held a number of group competitions about the topics
covered in previous sessions and also presented an entertainment program with prizes to motivate
the students.

Data analysis
All data were analyzed in SPSS version 25. In the descriptive analysis, quantitative results were reported
as mean ± standard deviation (SD) or frequency (percentage). Intergroup comparisons were performed
by the use of an independent t-test for the pretest stage and repeated-measures ANOVA for the posttest
stage. The significance level was considered to be p < 0.05.

Findings

Pretest results
The independent t-test showed no statistically significant difference between the control and
intervention groups in terms of any of the determinants before the intervention (Table 2).
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Table 2
Pretest results and Posttest results

    Intervention
Group

Control
Group

Independent
t test

repeated
measures
ANOVA

    Mean ± SD Mean ± 
SD

P Value P
Value

effect
size

Knowledge Before
Intervention

4.7 ± 1.28 4.4 ± 
1.26

0.085 <
0.001

0.7

two Months
After
Intervention

6.5 ± 0.75 4.72 ± 
1.14

 

four Months
After
Intervention

6.58 ± 0.65 4.74 ± 
1.16

 

Perceived
susceptibility

Before
Intervention

18.78 ± 3.00 18.96 ± 
3.24

0.664 <
0.001

0.8

two Months
After
Intervention

21.33 ± 2.89 18.96 ± 
3.14

 

four Months
After
Intervention

21.46 ± 2.72 18.82 ± 
3.32

 

Perceived
severity

Before
Intervention

22.81 ± 3.76 22.78 ± 
3.42

0.946 <
0.001

0.9

two Months
After
Intervention

26.17 ± 3.25 22.77 ± 
3.22

 

four Months
After
Intervention

26.18 ± 3.25 22.65 ± 
3.28

 

Attitude Before
Intervention

19.97 ± 2.89 19.93 ± 
2.75

0.928 <
0.001

0.8

two Months
After
Intervention

22.73 ± 2.40 20.05 ± 
2.61

 

four Months
After
Intervention

22.61 ± 2.35 20.07 ± 
2.54

 

Subjective
norms

Before
Intervention

33.12 ± 4.36 33.46 ± 
4.00

0.522 <
0.001

1

two Months
After

36.28 ± 3.96 33.51 ± 
4.05
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Intervention

four Months
After
Intervention

35.66 ± 4.30 33.24 ± 
4.15

 

Perceived
behavioral
control

Before
Intervention

21.21 ± 4.09 22.01 ± 
4.09

0.093 <
0.001

0.97

two Months
After
Intervention

25.00 ± 3.74 22.17 ± 
3.79

 

four Months
After
Intervention

24.94 ± 3.82 22.07 ± 
3.89

 

practice Before
Intervention

21.58 ± 3.38 21.57 ± 
3.30

0.991 <
0.001

1

two Months
After
Intervention

25.24 ± 2.84 21.69 ± 
3.14

 

four Months
After
Intervention

25.01 ± 3.13 21.51 ± 
3.16

 

Posttest results
The mean scores of Knowledge, Perceived Susceptibility, Perceived Severity, Attitude, Subjective Norms,
Perceived Behavioral Control, and Practice constructs in the intervention and control groups are
compared in Table 2. The repeated-measures ANOVA, according to time/group, showed statistically
significant between intervention and control group differences in the mean scores of all constructs two
months and four months after the intervention (p < 0.001).

For example, The mean score of the knowledge construct increased from 4.7 to 6.50 in the intervention
group two months after the intervention, and four months after the intervention, it was associated with a
slight change (6.58). Also, the effect size equal to 0.7 shows the effectiveness of the intervention. The
mean score of perceived sensitivity structure in two months after the intervention in the intervention
group increased from 18.78 to 21.33 and four months after the intervention it was associated with a
slight change (21.46). Also, the effect size equal to 0.9 shows the effectiveness of the intervention. In
the same way, the amount of changes and the effectiveness of the intervention in the rest of the
structure can be seen in Table 2.

Discussion
Research has shown the positive effect of the IM approach on the success of health promotion
programs specifically those developed for schools (21, 30). Like other studies in the field, the present
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study also found that given the ability of the IM approach to provide a comprehensive understanding of
health problems and the factors that influence them while taking into account the views and opinions of
target groups, it can serve as an excellent framework for the development and implementation of
targeted health promotion programs in different settings (22, 30).

Several studies have used the IM approach to identify the determinants of students’ health (30, 31).
Using this approach, the intervention developed in this study managed to achieve high efficacy by
targeting multiple constructs including knowledge, perceived susceptibility, perceived intensity, attitude
(towards behavior), subjective norms, perceived behavioral control, and practice.

In a study by Wiysonge et al., they stated that knowledge as a contextual variable can play a key role in
the adoption of COVID-19 prevention behaviors (32). In the present study, the mean knowledge score
increased significantly after the intervention. Other studies have also shown that improving people’s
knowledge and awareness can greatly affect their COVID-19 prevention behaviors (33, 34).

In the present study, there was a statistically significant change in the mean score of Perceived
Susceptibility in the intervention groups two months and four months after the intervention. Other
studies have also shown that higher perceived risk is associated with increased adherence to preventive
behaviors (35, 36). Contrary to our findings, Mahindarathne et al. reported that perceived susceptibility
has an insignificant effect on COVID-19 prevention behaviors (33). This discrepancy can perhaps be
related to the manner of administration of questionnaires, as Mahindarathne et al. emailed their
questionnaires to potential respondents and almost half of the recipients did not respond to the email.

The mean score of Perceived Severity in the intervention group also significantly changed from before
the intervention to two months and four months after the intervention. Several other studies have
identified perceived severity as a determinant of preventive behaviors (37, 38). This is likely because the
perception of risk can affect how much people accept and adopt behaviors (39). Thus, improving
students’ understanding of risk in schools and at home can be expected to result in better adoption of
disease transmission control and prevention behaviors. Indeed, many studies have shown a significant
relationship between perceived severity and preventive behaviors (40–42).

According to some studies, a positive attitude towards behavior can be a determinant of the person’s
adherence to the behavior (43, 44). In the present study, attitude towards the behavior was also identified
as a determinant of the adoption of infectious respiratory diseases prevention behaviors. On the
contrary, a study by Park et al. reported that students’ attitude toward preventive behaviors does not
have a significant impact on their intent to perform these behaviors (45). This discrepancy could be due
to the difference in the methods of the two studies.

In this study, subjective norms were also found to be affecting the promotion of COVID-19 prevention
behaviors among students. According to Yang et al., social atmosphere is a major predictor of mask-
wearing (46). Other studies have also explored the influence of peers and social networks on the
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Improving preventive behaviors of COVID-19 disease (37, 38). Park et al. also stated that students tend
to imitate the behavior of people they consider important in life (45).

According to the self-report findings of this study, giving students protective equipment can facilitate
their adoption of infectious respiratory diseases prevention behaviors. Other studies have also reported
that the availability of facilities and equipment is a determinant of the adoption of preventive behaviors
(47). However, it has been shown that in people with a high perceived behavioral control, the obstacles
and inconveniences of using a mask cannot prevent the adoption of COVID-19 prevention behaviors (48,
49).

Conclusion
The results of this study indicate that a multitude of factors can influence the Improving preventive
behaviors of infectious respiratory diseases among students. The educational intervention programs
that are designed based on the identification of determinants of behavioral change appear to be more
effective in achieving their goals. The findings of this study support the existing evidence of the
effectiveness of the theoretical framework and the school-based intervention designed and implemented
based on the IM approach in the Improving preventive behaviors of infectious respiratory diseases
among students. The findings of the study can pave the way for researchers, educational institutions,
schools, and healthcare professionals who are interested in implementing such behavior change
strategies.

Research limitations

The short duration of the school year

The inability to plan the intervention for all pertinent levels, despite the identification of
environmental factors as behavioral determinants, because of time constraints.

The lack of a dedicated educational program for parents and teachers

Not having female students in the sample
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Footnotes
1. In Iran, schools are segregated by gender.
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