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Abstract

Background: Behavior change interventions in tackling road traffic injuries are a public health concern. Thus, this
interventional research was to survey the effect of safe traffic behaviors among male students in Hamadan, Iran,
utilizing theory of planned behavior.

Methods: In this quasi-experimental study, 204 students were randomly selected through multistage sampling
from male high school students of Hamadan city, west-central of Iran, and non-randomly allocated to control and
intervention groups (102 students in every group). The self-administrate questionnaire was used for data collection in
this research. Frequency (percentage) and mean (SD) were used for description. Cronbach alpha coefficient, content
validity ratio (CVR) and content validity index (CVI) were used for psychometric evaluation of questionnaire and
paired/independent sample t-test was used for data analysis. All statistical analyses were done in SPSS 19 and
significant level was considered 0.05.

Results: In both groups, more than 50 % of students walked to school. The two study groups were homogeneous
in terms of confounding variables (p > 0.05). The validity of the questionnaire was confirmed and the total
Cronbach’s alpha value was equal to 0.97. There was no significant difference in the score of safe traffic behaviors
between the two groups before the intervention (p > 0.05). But after the intervention, the score in the intervention
group was significantly increased (p < 0.05). Intragroup comparison also showed that only in the intervention group
the score was significantly changed (p < 0.05).

Conclusion: Theory of planned behavior is a suitable conceptual framework for planning the interventions to
increase safe traffic behaviors in students.
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Background
Around 1.35 million people die in road accidents, more
than 90% of whom die in road accidents live in low- and
middle-income countries every year. Hence these coun-
tries are considered for more than 80% of the world’s
population and only 48% of the world’s cars [1, 2]. In de-
veloping countries, traffic accidents place a heavy burden
on the economy and cost about 3% of gross domestic
product (GDP) for these countries [3] which equals to
2–4% of Iran’s GDP [4, 5].
In Iran, the third leading reason of death after coron-

ary heart disease and stroke is the road traffic injuries
(RTI) [6]. RTI is considered for 14.9% of all deaths and
26.9% of standard expected years of life lost (SEYLL) in
Iran; hence, the death rate from these injuries was 58
per 100,000, especially in men [7]. A considerable sec-
tion (35–50%) of RTI cost in Iran is associated to loss of
productivity in terms of the premature death of victims
at a young age as well as permanent or long-term dis-
ability of survivors due to spinal cord injury [8].
In fact, RTI as the first cause of death for under 40

years old people [9], especially people aged 10–24 years
old [10] are adolescents or those who have never owned
a car [11]. Besides, previous research indicated that
young and male drivers in particular, regard themselves
superior to others and are weak to assess their abilities
and, consequently, in the precise evaluation of the risk
of an accident [12]. As the similar way, Soori [13] re-
ported boys’ are more vulnerable to traffic accidents
than girls. Moreover, the range of death in the drivers
under the age of 25 much more than older drivers in in-
dustrialized countries due to dangerous driving [14].
The share of the human element in the road accidents

is reported to be from 50 to 80% which indicates the
high significance of this component in road accidents
[9]. Based on the statistics and the extent of factors in-
fluencing the accidents in Iran in 2015, 52% of people,
30% of road issues, and 13% of technical defects in cars
were included in traffic accidents. Based on the report of
Traffic Police Department, in 2015, about 156 thousand
accidents were registered on the country’s roads, of
which 54 thousand accidents, which is about one-third
of the total number of accidents, were related to the rea-
sons of road issues and about 81 thousand which con-
siders for nearly half of all road accidents in 2015, was
caused by human error [15].
Thus, the major focus must be on human elements

and developing approaches to decrease human error. In
reality, any intervention to increase safe traffic behaviors
(STBs) must be handled to enhance knowledge, positive
attitudes towards behavior, skills and understanding of
traffic laws [16]. Therefore, research indicated that traffic
education, especially for adolescents in most countries of
world, has yielded valuable results [17].

By regarding people’s behavior significance in RTI oc-
currence, the STBs depends on various factors including
perceptions, behaviors and attitudes of people. Theory of
planned behavior (TPB) as a conceptual framework is
one of the theories which can forecast occurrence of
STBs [18]. Based on the TPB, people’s behaviors depend
on constructs of subjective norms (SN), attitudes to-
wards behavior (AB) and perceived behavioral control
(PBC). The interventions can make next change in the
intention and behavior by altering mentioned three con-
structs. Surveying 185 studies indicated that TPB model
describes 39% of intention variance and 27% of behavior
variance [19]. Considering road safety behaviors, know-
ledge and awareness of an individual are known as pro-
tective factors in the prevention of RTI according to the
good performance of TPB theory in the field of traffic
accidents, which has been confirmed in many studies
[12, 20–22]. Therefore, our study seeks to answer the
question of whether TPB-based educational interven-
tions can improve STBs in students. If this educational
intervention is effective, it can be provided as a neces-
sary education in high schools to reduce potential traffic
hazards.
Since Iran has a high rate of RTI and men and young

people are more likely to suffer from RTI, so this study
aimed to envestigate educational intervention effect on
STBs by using TPB in male students of Hamadan, west-
central of Iran.

Methods
Study design
In this quasi- experimental study as shown in Fig. 1, 204
students were randomly selected through multistage
sampling from Hamadan city (west-central of Iran) high
schools and non-randomly allocated to control and
intervention groups (102 students in every group). After
coordination with the department of education and law
enforcement agencies, students in the academic year of
2020–2021 from October to January 2020 were entered
in the research with the informed consent of all partici-
pants and/or their legal guardians (if participants were
under 16 years age). At the starting of research, the par-
ental consent form was completed. The students partici-
pating were informed about the confidentiality of
information.

Instrument
A questionnaire was applied as the tool in the present
research and the research team designed it online, and
its validity and reliability was monitored. The question-
naire contained 10 questions related to the demographic
features of students, the knowledge questions involved 5
four-choice questions with minimum and maximum
scores of 0 and 5, respectively (e.g. When can a
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pedestrian cross the pedestrian crossing? Answers a)
When in a hurry, he can pass regardless of the traffic
light b) When the pedestrian traffic light is green c)
When the pedestrian traffic light is red d) None, which
correct and incorrect answers were scored 1 and 0,
respectively.
The questions which were designed based on TPB

with a five-point Likert scale are presented in Table 1. In
addition to the 24 questions presented in Table 1, 6
questions about traffic behavior knowledge were in-
cluded in the questionnaire.

Reliability and validity of instrument
The face validity of the questionnaire was checked and
confirmed by 10 students. Content validity index and
content validity ratio both were higher than 0.79, so con-
tent validity of instrument approved. Cronbach alpha co-
efficient was acceptable (0.95). The Cronbach alpha
coefficient for knowledge, subjective norms, attitude to-
wards behavior, behavioral intention, perceived behav-
ioral control constructs were 0.98, 0.92, 0.98, 0.95, and
0.87, respectively. The test-retest reliability of the ques-
tionnaire was confirmed (Pearson correlation coeffi-
cient = 0.85 and interaclass correlation coefficients =
0.83).

Sample size and sampling procedure
To determine the sample size, according to a study by
Hemmati et al. (2017), Which examined safe behaviors
in middle school students in Qom, Iran, only 46% of
boys have safe behavior in road crossing so in following
formula we can consider p equal to 0.46. With consider-
ing the significance level of 5% (α = 0.05), and the error
rate of 0.13, the initial sample size in each group was
equal to 54. According to the multi-stage sampling de-
sign, after multiplying the initial sample size by a design
effect of 1.5 and 20% non-response rate, the total sample
size was considered 102 people in each group.

p ¼ 0:46; α ¼ 0:05; d ¼ 0:13; n0≥
z21−α

2
p 1−pð Þ
d2 ¼ 54

n ¼ n0 � design effect ¼ 54� 1:5 ¼ 81
non response rate ¼ 20%

9
=

;
nFinal

¼ n
1−non responserate

¼ 81
1−0:2

¼ 101:25

The sampling method was multi-stage. In the first
step, by cluster random sampling method, two districts
were randomly selected from the four districts of Hama-
dan city, and then the list of boys’ high schools in each
district was extracted. In the second step, two schools
(one public school and one private school) from each re-
gion were randomly selected by cluster random

Fig. 1 The CONSORT flow diagram of study
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sampling. In the third step, to get the sample share to be
taken from each school the total number of students in
grades 7 to 12 in each school was calculated and divided
into the total number of students in grades 7 to 12 in
four schools. The calculated number was multiplied by
the sample size that was initially calculated. In the fourth
step, the required number of samples for sampling from
each school was determined. Inside each school,

sampling was done by stratified random sampling with
proportion to the size of students in each grade. The
participants were non-randomly assigned to the study
groups based on each individual’s interest.

Conceptual framework
The TPB conseptual framework in our study is pre-
sented in Fig. 2.

Table 1 Question items based on theory of planned behavior with a five-point Likert scale

TPB constructs Questions 1 2 3 4 5

Attitudea 1. Fastening the seat belt in the car will prevent my injury.

2. It is pleasant for me to wear a seat belt in the car.

3. Using a helmet while cycling will prevent my injury.

4. It is pleasant for me to use a helmet while cycling.

5. Crossing the sidewalk, escalator, and underpasses allowed to go to school will prevent my injury.

6. It is pleasant for me to cross the pedestrian crossings, escalators and authorized underground passages.

Subjective Normsa 1. People who are important to me recommend that I fasten my seat belt in the car.

2. People who are important to me support me to fasten my seat belt in the car.

3. People who are important to me recommend that I wear a helmet while cycling.

4. People who are important to me support me to wear a helmet when cycling.

5. People who are important to me recommend that I go through pedestrian crossings, escalators, and
underpasses.

6. People who are important to me support me in crossing pedestrian crossings, escalators and authorized
underground passages.

Perceived behavioral
controla

1. It is easy for me to use a seat belt in the car.

2. I can fasten my seat belt in the car in any situation.

3. It is easy for me to use a helmet while cycling.

4. I can use a helmet in any situation while cycling.

5. It is easy for me to cross pedestrian crossings, escalators and authorized underground passages.

6. I can cross pedestrian crossings, escalators and authorized underground passages in any situation.

Behavioral intentiona 1. I intend to do safety traffic behavior more.

2. I intend to fasten my seat belt in the car.

3. I intend to use a helmet when cycling.

Behaviorb 1. I fasten my seat belt in the car.

2. I wear a helmet when cycling.

3. I cross pedestrian crossings, escalators and authorized underground passages.
a5- Strongly Agree, 4- Somewhat Agree, 3- Neither Agree Nor Disagree, 2- Somewhat Disagree, 1-Strongly Disagree
b5- Always, 4- Often, 3- Sometimes, 2- Rarely, 1- Never

Fig. 2 Conceptual framework of the theory of planned behavior in high school students [18]
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Inclusion and exclusion criteria
In this study, the inclusion criteria of students were
seemingly recognizable physical and mental health, no
history of accidents, with the informed consent from all
participants and/or their legal guardians (if participants
were under 16 years age). Exclusion criteria was unwill-
ingness to cooperate during the study or parental
dissatisfaction.

Intervention procedure
The educational content in terms of the requirement
evaluation in the pre-test of current research and scien-
tific and valid sources was identified. The educational
content involved (1) an educational video (researcher
lecture with using proper photos and animations) (2) a
20-page educational booklet entitled “Educational book-
let to enhance the level of student traffic safety” and also
(3) an educational pamphlet to enhance student STBs.
The educational intervention was performed as follows
in six steps.

Step 1: The research team designed the educational
contents by applying experts’ opinions with an
emphasis on effective constructs of TPB and using
appropriate strategies to change them.
Step 2: Before the intervention, online questionnaires of
STBs were distributed among the two groups and
completed by them.
Step 3: Videos, books and pamphlets related to STBs
were distributed to the intervention group. No action
was taken for the control group at this stage.

The intervention group, consisting of 102 students was
divided into 6 groups based on the educational level for
the educational intervention to be more effective. The 3
educational sessions (due to using the educational booklet
and video) handled for the intervention group were ap-
proximately one hour in the form of group sessions of
about 17 people (18 sessions in total). The researcher,
within a month, provided one lecture session for the par-
ents of these students (as one of the most important sub-
jective norm references) in the form of group sessions in
the network social media (6 sessions in total). Throughout
of the teaching approaches, lectures, presenting the educa-
tional booklets, distribution of educational videos, group
discussions, questions and answers were used.

Step 4: One month after the educational intervention
to follow and review the educational program, one
educational reminder session was also handled applying
the social networks in 6 groups of about 17 students
for the intervention group (6 sessions in total). Hence,
the total educational sessions received to 30 sessions.

Step 5: Two months after the educational reminder
session and review, the post-test was handled in both
groups by applying the questionnaire in social media.
Step 6: After gathering the post-test questionnaires, a one-
hour session involving educational video, question and an-
swer, and group discussion applying social networks was
handled in the control group (6 sessions in total).

Statistical analysis
Frequency and percentage, mean and standard deviation
were used to describe the variables. Before performing
inferential statistics, first the normality of quantitative
variables was checked by Kolmogorov-Smirnov test and
after confirmation, two independent samples, paired t-
test and chi-square and fisher exact test were used. All
analyzes were performed in SPSS 19 software with a sig-
nificance level of 5%.

Results
The highest frequency due to the educational level in
studying groups was related to the seven educational levels
with 20.6% in the intervention group and the eighth and
ninth educational levels with 17.6% in the control group
(Table 2). Considering the results in the intervention
group, 55.9% of samples were educated in public schools
and 44.1% in non-governmental schools, and in the con-
trol group, 52% were in public schools and 48% in non-
governmental schools. The highest frequency in relation
to the number of students’ family members in the study
groups was less than or equal to three, with 31.4% in the
intervention group and 5 with 32.4% in the control group.
The highest frequency of father occupations in the study
participants in intervention with 43.1% and control with
36.3% groups related to self-employed and also the highest
frequency of mother occupations in the intervention and
control groups related to housekeeping with 37.3 and
38.2%, respectively. The highest frequency of education of
the father of participants in the intervention (34.3%) and
control (34.3%) groups was a bachelor. The highest fre-
quency of the mother education of the participants in the
intervention group (33.3%) was diploma and bachelor and
in the control group (35.3%) was a bachelor. Moreover,
the highest frequency of school commuting among study
participants in the intervention (51.0%) and control
(54.9%) groups was related to pedestrians.
The study of homogeneity of study variables in the

two groups showed that the distribution of variables in
the two study groups did not differ significantly
(P > 0.05). In the other word, according to the results of
Chi-square test, the two groups did not differ signifi-
cantly in terms of the variance of education level. The
comparison of the effectiveness of the intervention is
presented in Table 3 by comparing the scores before and
after the intervention.
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According to Table 3, results of two independent sam-
ple t-test in comparing two groups before intervention
showed the mean scores of knowledge (p = 0.553), atti-
tude towards the behavior (p = 0.586), subjective norms

(p = 0.187), perceived behavioral control (p = 0.397), be-
havioral intention (p = 0.503) and behavior (p = 0.528)
between the control and intervention groups was not
statistically significant before the intervention.

Table 2 Frequency and percentage of demographic variables

Characteristics Intervention Control

N % N %

Grade 7 21 20.6 17 16.7

8 17 16.7 18 17.6

9 19 18.6 18 17.6

10 15 14.7 16 15.7

11 18 17.6 17 16.7

12 12 11.8 16 15.7

Type of previous school Public 57 55.9 53 52

Private 45 44.1 49 48

Number of family members 3≥ 32 31.4 28 27.5

4 19 18.6 21 20.6

5 30 29.4 33 32.4

6≤ 31 20.6 20 19.6

Father’s job Self-employed 44 43.1 37 36.3

Employee 22 21.6 19 18.6

Manual worker 16 15.7 20 19.6

Driver 10 9.8 14 13.7

Retired 8 7.8 8 7.8

Other 2 2 4 3.9

Mother’s job Self-employed 14 13.7 9 8.8

Employee 37 26.3 31 30.4

Manual worker 4 3.9 10 9.8

Driver 4 3.9 3 2.9

Retired 5 4.9 10 9.8

Housewife 38 37.3 39 38.2

Father’s education level Below diploma 18 17.6 11 10.8

Diploma 29 28.4 21 20.6

Associate Degree 15 14.7 26 25.5

Bachelor 35 34.3 35 34.3

Master 5 4.9 9 8.8

Mother’s education level Below diploma 12 11.8 10 9.8

Diploma 34 33.3 24 23.5

Associate Degree 18 17.6 22 21.6

Bachelor 34 33.3 36 35.3

Master 4 3.9 10 9.8

Transportation mode from home to school On foot 52 51 56 54.9

Bike 24 23.5 22 21.6

Public transportation 17 16.7 13 12.7

A combination of three methods 9 8.8 11 10.8

Age Mean (SD) 17.31 (2.14) 16.83 (3.05)
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Results of paired t- test in control group showed the
mean scores of knowledge (p = 0.395), attitude towards
the behavior (p = 0.063), subjective norms (p = 0.746),
perceived behavioral control (p = 0.453), behavioral
intention (p = 0.411) and behavior (p = 0.563) in the con-
trol group was not statistically significant before and
after the intervention (Table 2).
Results of paired t- test in intervention group showed

the mean scores of knowledge (p < 0.001), attitude to-
wards the behavior (p < 0.001), subjective norms (p <
0.001), perceived behavioral control (p < 0.001), behav-
ioral intention (p < 0.001) and behavior (p < 0.001) in the
intervention group was statistically significant before and
after the intervention (Table 2).
Results of two independent sample t-test in comparing

two groups after intervention showed the mean scores
of knowledge (p < 0.001), attitude towards the behavior
(p < 0.001), subjective norms (p < 0.001), perceived be-
havioral control (p < 0.001), behavioral intention (p <
0.001) and behavior (p < 0.001) between the control and
intervention groups was statistically significant after the
intervention (Table 3).

Discussion
This research was performed to survey the impact of
educational intervention on the basis of TPB on STBs of
Hamadanian students in Iran. The results indicated that

constructs of the TPB considerably increased after the
educational intervention in the intervention group, but
this increase was not considerable for the control group.
Also, statistically significant differences were observed
between intervention and control groups after the inter-
vention in the constructs.
TPB constructs can be used to predict human behav-

iors which has been widely used in different studies. For
example, Li et al. used the theory of planned behavior to
study the high-risk behaviors of truck drivers in 2021.
Their results showed that among perceived behavioral
control, subjective norm and attitude toward high-risk
behavior, attitude toward high-risk behavior is the stron-
gest predictor in creating high-risk behaviors in truck
drivers [23]. Consistenly, Piazza et al. used TPB and
found that attitude toward behavior was the most im-
portant factor of intention to use mobile device while
crossing the street [24]. Inconsistly, Jiang et al. have
found that influence of subjective norm and attitude is
weak in comparison to distraction perception and be-
havioral intention to use mobile devise while cycling
[25]. Man et al. have revealed that construct of perceived
behavioral control is correlated with the risk-taking be-
havior of workers [26]. Ledesma et al. in 2018 used TPB
to predict seatbelt use behaviors, which they showed that
the components of TPB play an important role in pre-
dicting seatbelt use behaviors [27]. Poulter and

Table 3 Comparison the distribution of the TPB constructs between intervention and control groups

Constructs of theory Group Before the intervention After the intervention *P-value

Mean (SD) Mean (SD)

Knowledge Intervention 2.39 (0.91) 4.49 (0.59) > 0.001

Control 2.47 (0.97) 2.53 (1.01) 0.395
**P-Value 0.553 > 0.001

Attitude toward behavior Intervention 15.23 (3.17) 24.32 (3.32) > 0.001

Control 15.51 (4.20) 14.89 (3.38) 0.063
**P-Value 0.586 > 0.001

Subjective norm Intervention 11.79 (4.02) 23.20 (3.73) > 0.001

Control 12.61 (4.83) 12.68 (4.60) 0.746
**P-Value 0.187 > 0.001

Perceived behavior control Intervention 15.21 (2.73) 24.69 (2.68) > 0.001

Control 15.61 (3.92) 15.82 (3.64) 0.453
**P-Value 0.397 > 0.001

Behavioral intention Intervention 7.73 (1.91) 12.67 (1.76) > 0.001

Control 7.93 (2.24) 8.05 (2.12) 0.411
**P-Value 0.503 > 0.001

Behavior Intervention 8 (1.59) 13.07 (1.50) > 0.001

Control 8.17 (2.32) 8.08 (2.20) 0.563
**P-Value 0.528 > 0.001

*The results are related to paired sample t-test
** The results are related to independent sample t-test

Ranaei et al. BMC Public Health         (2021) 21:1876 Page 7 of 9



McKenna in their research on students aged 15 to 16
years, indicated the effect of an educational intervention
on the basis of TPB on beliefs related to STBs [28].
In Iran, [29] indicated that the school-based educa-

tional intervention was efficient on the safe crossing of
streets in students. Hemmati and Gharlipour in 2017 re-
ported that application of TPB can increase STBs in
road crossing [20]. Ramezankhani et al. 2014 indicated
that the design and implementation of educational pro-
grams on the basis of TPB could significantly improve
street-crossing behaviors such as crossing one-way, two-
way streets, crossing pedestrian bridges, crossing pedes-
trian lights, not rushing when crossing (at the rate of
15%) [17]. Nazari 2008 reported 13% of cross-street be-
haviors in the elementary students after the educational
intervention on the basis of the precede-proceed model
and TPB [21].
The intervention handled in this research involved re-

searcher lecture by using proper photos and animations,
educational booklet and pamphlet to enhance the level
of students’ traffic safety, group discussions, questions
and answers. These interventions increased students’
awareness of STBs. At the same time, their attitudes to-
ward these behaviors improved. Moreover, they received
negative reviews for high-risk traffic behaviors. Behav-
ioral intention and behavior also increased as self-
efficacy and behavioral control among peers about STBs.
Therefore, it was indicated that training and obtaining
information in a specific field to people who are signifi-
cant to the person is a wave that increases the likelihood
of confirmation of the behavior by them [30].
Thus, teaching traffic behaviors, if performed in a

combination of theoretical and practical methods, can
have a positive influence on enhancing the STBs because
it engages various senses in training, and the more
senses are included in training, the more learning and
retention is learned. On the other hand, education in the
form of games and entertainment can be efficient to at-
tract children’s attention and promoting their learning.
It should not be overlooked that education is a continu-
ous and dynamic process through which members of so-
ciety, especially adolescents, can learn the roles,
expectations, rules, and relationships and in general the
culture of society for survival, the theoretical-practical
educational method at the school level can be a long and
efficient step to decrease traffic hazards in young
students.
For gathering data a self-report tool was applied that

could be related to the participants’ bias for obtaining
the answers related to social desirability factor. Hence,
there will be more reliable results by direct observation
of STBs. Besides, this study’s results were constricted to
Hamadanian students which show cautions to generalize
the results to other age and gender groups.

Conclusions
TPB is a beneficial theory to plan the interventions for
increasing the STBs. Families, schools, and other rele-
vant institutions can bypass protocols to enhance the
STBs by affecting the structures of TPB to enhance the
STBs like using helmets when applying bicycles, not
rushing when crossing the street, not utilizing cell
phones while biking or crossing the street and apply
pedestrian bridge in the students.
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