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Abstract
Background: Road tra�c injuries are known as one of the leading causes of death of young people in the world. Therefore, the present study was conducted to
investigating the effective factors on safe tra�c behavior of high school students in Hamadan using the theory of planned behavior.

Methods: The present study is a cross-sectional-analytical study. The population of this study was all high school male students in Hamadan in the academic
year 2020, of which 414 were selected by strati�ed random sampling method. The data collection tool was a researcher-made questionnaire that was
conducted and were con�rmed its validity and reliability.

Results: Findings from Spearman correlation analysis and multiple regression showed that there is a signi�cant positive relationship between knowledge
(p<0.001), attitudes towards behavior (p<0.001), subjective norms (p<0.001) and perceived behavioral control (p<0.001) with students' behavioral intention.
Also, was signi�cant the effect of perceived behavioral control (P <0.001) and behavioral intention (P <0.001) on tra�c safety behavior.

Conclusion: Based on the �ndings, it can be concluded that the theory of planned behavior can be useful in predicting safe tra�c behaviors.

Background
Despite being predictable and preventable, road tra�c injuries (RTI) are considered as one of the most important public health challenges that place heavy
economic and social pressures on any community, especially the developing ones (1). In fact, RTI are the most important cause of death in developing
countries (2). In this regard, studies indicate that the annual RTI rate in Iran is 34 cases per 100 thousand people, while worldwide, this rate is 18 cases per 100
thousand people (3, 4).

In addition, RTI are known as one of the leading causes of death of young people in the world (5). According to studies, RTI account for approximately 35 to
40% of adolescent deaths in Western countries, and high-risk road behaviors among the most important predictors (6). Therefore, according to studies,
children and adolescents are the most vulnerable group in the road tra�c system and RTI are one of the deadliest and most common types of injuries for
them (7).

Now, considering the importance of people's behavior in the occurrence of RTI, special attention to the people’s behavior, perceptions, attitudes and beliefs
about safe tra�c behaviors is important, and in the meantime, the theory of planned behavior (TPB) (8) has been used with a wide range of evidence to
predict a variety of behaviors, including safe tra�c behaviors. The framework of TPB components' relationships according to (8) is shown in Fig. 1.

According to the TPB, people's attitudes toward behaviors and their consequences, their subjective norms derived from important patterns of life, and the
sense of e�ciency and their perceived behavioral control indirectly determine their behavior through behavioral intention. Thus, behavioral intention is the
main predictor of behavior (9) and external abnormal norms (e.g., norms promoted in society and pressures from parents, friends, etc.) and internal abnormal
norms (e.g., internalized norms), will determine a person's attitude toward behavior and their perceived sense of self-e�cacy and control, intentionality, and
motivation to engage in behavior.

Regarding tra�c safety behaviors, it has been shown that a person's knowledge of road safety is an independent protective factor for RTI, and students who
have a large number of high-risk tra�c behaviors or little knowledge of road safety rules are more affected by the accidents (10). Also, positively perception of
the misbehavior (subjective norm) of others and attitudes toward road safety and perception of danger are negatively associated with high-risk road behaviors
of children and adolescents (5). Evidence from studies con�rms that people who are highly prone to high-risk road behaviors may also have a negative
attitude toward tra�c safety (11). In addition, it should be noted that when behavior is not fully pre-planned, complementary factors such as a sense of self-
e�cacy and control over behavior are important to explain the actions observed by road users (5).

Considering the above and the usefulness of the theory of planned behavior in explaining and predicting behaviors, this study aims to investigate the
relationship between the constructs of the theory of planned behavior and performance of safe tra�c behaviors in male high school students of Hamadan
city.

Method
Study design

This is a cross-sectional-analytical study. The study population included all male high school students in Hamadan in the academic year 2020; 414 of whom
were selected by strati�ed random sampling, in such a way that the research community was divided into eight classes based on the two education districts
of Hamadan, public and private schools and the �rst (seventh, eighth and ninth grade) and second (tenth, eleventh and twelfth) grades of secondary schools.
Then, the number of samples for each class was selected according to the number of students in each class of the research community.

Entry and exit criteria

Students studying in high school, and living in Hamadan were among the entry criteria, and the agreement form was not �lled by students and their parents
was the criterion for leaving the study.

Instrument
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The data collection tool was an researcher-made self-rating questionnaire that was designed after conducting semi-structured interviews with students and
the recommended process of Ajzan (12) and Francis (4) was used in its construction. According to these researchers, except behavior, the variables of the
theory of planned behavior include psychological (internal) constructs. Thus, each predictor variable can be measured directly or indirectly by asking
respondents about their general attitudes; for example, by asking respondents about speci�c behavioral beliefs and evaluations. However, since neither of
these two methods is complete, a combination of these two methods should be used to construct a questionnaire for measuring the variables of the theory of
planned behavior. On the other hand, these researchers use the principle of Target, Action, Context and Time (TACT) to de�ne target behavior and divide
behavior into these four elements. Also, in the arrangement of items, those related to measuring attitude are presented along with those measuring subjective
norms and perceived behavioral control. Other cases of constructing a questionnaire for measuring the variables of the theory of planned behavior are
presented in detail in the mentioned studies.

After obtaining the consent form of the participants as well as their parents, the students participated in the study voluntarily. The response rate of the
participants in the present study was 87%. In this study, a questionnaire including questions was used which was related to students' knowledge and behavior.

Part one

The �rst part of the questionnaire was related to the demographic variables of the participants (7 items).

Part two

The second part to the knowledge items (5 items), behavioral perception (6 items), subjective norms (6 items), perceived controlled behavior (6 items),
behavioral intention (3 items) and behavior (3 items). Items about knowledge were 4-choice questions (one true choice/three wrong choices) with a minimum
score of zero and a maximum score of 5 (example: Which occupant should wear a seat belt?), items about attitudes were questions with �ve-points Likert
Scale, with a minimum score of 6 and a maximum score of 30 (example: I like to wear a helmet while cycling), subjective norms were questions with �ve-
points Likert Scale with a minimum score of 6 and a maximum score of 30 (Example: People who matter to me recommend that I fasten my seat belt in the
car), items about perceived behavioral control were questions with �ve-points Likert Scale with a minimum score of 6 and a maximum score of 30 (example:
In any situation, I can cross from pedestrian crossings, overpasses and authorized underpasses), behavioral intention questions with �ve-points Likert Scale
had a minimum score of 3 and a maximum score of 15 (example: I plan to use a helmet for cycling for greater safety from now on) and behavioral items were
questions with �ve-points Likert Scale with a minimum score of 3 and a maximum score of 15 (example: I fasten my seat belt in the car).

In order to analyze the face validity of the questionnaire, it was given to 10 students participating in the study and 10 health education and health promotion
specialists in the �eld of health and safe tra�c behaviors, and the level of di�culty and comprehensibility of the items were investigated and corrections were
made. To measure the content validity by quantitative method, two coe�cients of content validity ratio (CVR) and content validity index (CVI) were used with
using a panel of experts. Content validity ratio was con�rmed considering the numerous experts used and the score higher than 0.62 in the Lawshe table, and
a score higher than 0.79 was used to con�rm the content validity index. Also, in this study, con�rmatory factor analysis method was used to measure and
determine the structural validity.

Data analysis

To evaluate the reliability, the questionnaire was distributed among 30 students and a Cronbach's alpha of 0.95 was obtained. The collected data were
analyzed using SPSS version 21 and appropriate statistical test with a signi�cance level of 0.05.

Results
The sample consisted of 414 male high school students. The frequency and frequency percentage of demographic variables and the mean (standard
deviation) of the constructs of the theory of planned behavior are presented in Table 1.
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Table 1

Frequency and percentage of demographic variables and mean (standard deviation) of the structures of the theory of planned behavior according to each of
the demographic variables

Variables   Frequency Percentage Mean (standard deviation)

   

 

 

    Knowledge Attitudes
towards
behavior

Subjective
norms

Perceived
behavioral
control

Behavioral
intention

Behavior

Grade                  

  12 73 24.1 2.64(1.02) 20.47(4.38) 20.15(5.16) 22.09(6.21) 11.64(3.78) 10.06(3.60)

11 80 26.4 2.58(0.94) 20.35(3.85) 19.70(4.83) 22.33(6.02) 11.76(3.47) 9.87(3.51)

10 2 0.7 3.5(0.70) 23.00(1.41) 23.50(2.12) 29.00(1.41) 15.00(0) 14.00(1.41)

9 64 21.1 2.65(0.91) 19.23(5.13) 18.81(6.64) 21.39(6.73) 11.56(3.58) 9.90(3.33)

8 83 27.4 2.80(0.84) 19.75(4.90) 19.96(5.59) 22.02(6.53) 11.43(3.79) 9.57(3.39)

7 1 0.3 3.00(0) 25.00(0) 22.00(0) 25.00(0) 13.00(0) 10.00(0)

Education
district

                 

  1 200 55.2 2.71(0.91) 19.44(5.33) 19.01(6.16) 21.54(6.70) 11.42(3.83) 9.58(3.66)

2 162 44.8 2.48(1.03) 17.68(6.19) 17.64(6.63) 19.55(7.55) 10.13(4.32) 8.78(3.83)

Level of study                  

  1st 232 64.1 2.62(0.93) 18.06(6.17) 17.95(6.85) 20.06(7.41) 10.62(4.24) 9.12(3.81)

2nd 130 35.9 2.59(1.04) 19.70(4.88) 19.19(5.47) 21.71(6.56) 11.23(3.82) 9.40(3.65)

Type of school                  

  Public 299 82.6 2.60(0.99) 18.73(5.74) 18.52(6.46) 20.68(7.19) 10.90(4.15) 9.25(3.76)

Private 63 17.4 2.64(0.88) 18.25(6.02) 17.82(6.15) 20.49(7.03) 10.53(3.86) 9.11(3.74)

Number of
family
members

                 

  3 50 15.7 2.81(0.83) 19.70(4.14) 20.06(4.59) 21.38(6.18) 11.38(3.36) 9.42(3.27)

4 171 53.8 2.67(0.97) 20.02(4.42) 19.36(5.67) 22.14(5.98) 11.78(3.43) 9.84(3.36)

5 79 24.8 2.69(0.96) 19.44(5.58) 19.79(5.82) 21.62(7.33) 10.94(4.28) 9.74(3.92)

6 12 3.8 2.27(0.90) 17.50(6.59) 15.41(7.91) 19.16(7.64) 10.91(4.42) 9.58(4.03)

7 5 1.6 2.20(0.83) 16.20(10.28) 16.20(10.28) 18.20(11.49) 10.00(6.40) 9.40(5.94)

8 1 0.3 1.00(0) 24.00(0) 18.00(0) 11.00(0) 3.00(0) 7.00(0)

Father's job                  

 

 

 

 

Self-
employed

153 42.4 2.72(0.92) 18.86(5.13) 18.81(6.00) 21.03(6.58) 11.17(3.79) 9.32(3.50)

Employee 110 30.5 2.68(0.97) 18.77(6.16) 17.92(6.73) 20.92(7.41) 10.69(4.30) 9.12(4.02)

Manual
worker

29 8 2.34(1.23) 16.72(6.20) 16.55(6.61) 18.24(7.45) 9.72(4.28) 8.65(4.21)

Driver 20 5.5 2.22(0.87) 16.30(7.17) 17.36(7.31) 17.65(8.23) 9.50(4.75) 8.40(3.64)

Retired 48 13.3 2.42(0.90) 19.62(5.76) 19.45(6.30) 21.39(7.38) 11.23(4.12) 9.76(3.67)

Other 1 0.3 3.00(0) 24.00(0) 25.00(0) 30.00(0) 15.00(0) 15.00(0)

Mother's job                  

 

 

 

Self-
employed

58 17 2.56(1.24) 16.65(6.91) 16.67(7.23) 19.08(8.09) 9.87(4.70) 8.74(4.18)

Employee 70 20.5 2.75(6.32) 17.67(6.32) 17.34(6.85) 19.18(7.30) 10.15(4.24) 8.61(3.72)

Manual
worker

4 1.2 1.75(0.95) 11.75(7.27) 11.25(9.25) 13.50(7.32) 7.25(5.31) 4.00(2.00)

Driver 2 0.6 2.00(1.41) 13.50(10.60) 25.00(0) 14.50(14.84) 9.00(7.07) 6.50(3.53)
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Retired 10 2.9 2.30(0.82) 17.70(6.60) 19.30(6.53) 19.90(8.55) 10.50(4.35) 8.70(3.62)

Housewife 198 57.9 2.62(0.87) 20.06(4.37) 19.49(5.63) 22.09(6.24) 11.60(3.62) 9.77(3.46)

Father's
education
level

                 

 

 

 

Below
diploma

89 24.9 2.59(0.91)   18.57(5.92) 20.79(6.80) 11.01(4.02) 9.34(3.68)

Diploma 112 31.4 2.65(1.03) 18.73(5.14) 18.91(6.10) 21.27(7.11) 11.41(3.72) 9.59(3.61)

Associate
Degree

42 11.8 2.47(0.90) 19.27(5.51) 17.71(6.56) 19.33(7.38) 10.21(4.50) 8.54(3.65)

Bachelor 70 19.6 2.63(0.94) 18.88(5.61) 17.54(7.24) 19.94(7.17) 10.20(4.25) 8.48(3.99)

Master 33 9.2 2.60(0.93) 17.47(6.56) 19.87(6.21) 22.06(6.98) 11.21(4.23) 9.75(3.59)

Ph.D. 11 3.1 2.60(1.26) 19.66(5.80) 15.72(8.16) 20.18(9.63) 10.36(4.80) 9.81(4.35)

Mother's
education
level

                 

 

 

 

Below
diploma

85 24.7 2.68(1.04) 19.72(5.30) 18.95(6.07) 21.64(7.25) 11.43(3.98) 9.76(3.81)

Diploma 128 37.2 2.56(0.83) 19.25(4.87) 18.67(6.04) 21.00(6.84) 11.10(3.94) 9.35(3.78)

Associate
Degree

43 12.5 2.53(0.83) 19.69(4.93) 18.97(5.58) 21.69(5.81) 11.32(3.40) 9.55(3.12)

Bachelor 67 19.5 2.61(1.02) 18.13(6.69) 18.88(6.87) 20.28(7.32) 10.60(4.28) 8.66(3.74)

Master 13 3.8 2.76(1.09) 16.38(5.78) 14.91(7.39) 18.23(8.37) 9.53(4.68) 8.69(3.61)

Ph.D. 8 2.3 2.14(1.57) 9.00(6.18) 10.37(7.90) 11.00(6.07) 5.50(3.74) 5.12(2.99)

Transportation
mode

                 

 

 

On foot 142 41.3 2.60(1.00) 19.78(5.03) 19.10(5.71) 21.54(6.59) 11.32(3.86) 9.75(3.72)

Bike 25 7.3 2.00(0.89) 15.08(7.78) 15.00(8.25) 17.40(9.21) 9.28(4.14) 7.40(3.88)

Public
transportation

99 28.8 2.69(0.96) 19.43(5.18) 19.35(5.91) 21.30(6.65) 11.18(3.98) 9.58(3.64)

A
combination
of three
methods

78 22.7 2.73(0.96) 17.96(5.77) 18.03(6.73) 20.19(7.57) 10.64(4.32) 8.64(3.75)

 

Most of the samples (n=83) (27.4%) studied in grade of eight and 41.3% of students travel on foot. The highest average behavioral scores was related to
those who were in 10th grade, district one in terms of educational district, second period in terms of the course, public schools in terms of type of school, four-
member families in terms of number of family members, retired fathers in terms of father's job, housewife in terms of mother's job, doctorate in terms of
father's education, lower than diploma degree in terms of mother's education, school transportation mode of walking.

The mean and standard deviation of the constructs of the theory of planned behavior are presented in Table 2.

Table 2

Mean and standard deviation of the constructs of the theory of planned
behavior (N = 414)

Variable Mean SD Range of obtained scores

Attitudes towards behavior 18.65 5.79 6-30

Subjective norms 18.40 6.40 6-30

Perceived behavioral control 20.65 7.15 6-30

Behavioral intention 10.84 4.10 3-15

Behavior 9.22 3.75 3-15
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Due to the lack of data normality hypothesis using the Kolmogorov-Smirnov test, Spearman correlation coe�cient was used to investigate the relationship
between the constructs of the theory of planned behavior (Tables 3 and 4).

Table 3

Relationship between the constructs of the theory of planned behavior and the
behavioral intention of safe tra�c behavior of students

Constructs of the theory of planned behavior Correlation coe�cient P-value

Knowledge 0.192 <0.001

Attitudes towards behavior 0.671 <0.001

Subjective norms 0.649 <0.001

Perceived behavioral control 0.772 <0.001

 

Table 4

Relationship between the constructs of planning behavior theory and students' safe
tra�c behavior

Constructs of the theory of planned behavior Correlation coe�cient P-value

Perceived behavioral control 0.738 <0.001

Behavioral intention 0.783 <0.001

 

There is a signi�cant positive relationship between the constructs of the theory of planned behavior and students' behavioral intention (P <0.001). There is a
signi�cant positive relationship between the structure of behavioral intention and students' safe tra�c behavior. There is also a signi�cant positive
relationship between perceived behavioral control structures and students' safe tra�c behavior (P <0.001). Multiple Regressions was used to investigate the
role of the constructs of the theory of planned behavior and other demographic variables in predicting safe tra�c behavior (Table 5).

Table 5

Summary of the model examining the role of constructs in the theory
of planned behavior and other demographic variables in predicting

safe tra�c behavior
Model R R2 Adjusted R2 F Signi�cance level

1 0.82 0.67 0.65 39.27 0.00

 

As shown in Table 5, the multiple correlation values and the coe�cient of determination are 0.82 and 0.67, respectively. In fact, the coe�cient of determination
shows that approximately 67% of the changes in safe tra�c behavior are explained by the model (predictor variables). Also, the results of analysis of variance
of the regression model showed that since the p-value of the test is less than 0.05, the regression model is signi�cant. That is, the model is able to predict
changes in safe tra�c behavior. The coe�cients of the Multiple Regression model are presented in Table 6 for the predictor variables.

As shown in Table 6, based on the results of the regression model, the effect of attitude towards behavior, perceived behavioral control, behavioral intention
and number of family members is signi�cant on the safe tra�c behavior. For example, keeping other variables constant, the score of safe tra�c behavior
increases by 0.82.
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Table 6

Results of multiple regression model of safe tra�c behavior score
Variable Coe�cients Standard deviation Con�dence interval P value

Intercept -0.89 1.380 (-3.607,1.826) 0.519

Knowledge 0.007 0.135 (-0.257,0.272) 0.956

Attitude toward behavior 0.086 0.041 (0.005,0.166) 0.036

Subjective norms -0.009 0.032 (-0.071,0.053) 0.778

Perceived behavioral control 0.129 0.035 (0.061,0.197) <0.001

Behavioral intention 0.527 0.050 (0.428,0.626) <0.001

District 0.018 0.252 (-0.477,0.514) 0.942

Educational level -0.379 0.264 (-0.899,0.141) 0.153

Type of school 0.144 0.336 (-0.518,0.806) 0.669

No. of family members 0.348 0.151 (-0.051,0.645) 0.022

Father’s job 0.035 0.091 (-0.144,0.213) 0.701

Mother’s job -0.095 0.063 (-0.220,0.30) 0.134

Father’s education 0.049 0.110 (-0.168,0.265) 0.659

Mother’s education -0.215 0.135 (0.480-,0.050) 0.112

Transportation mode to school -0.103 0.101 (0.302-,0.096) 0.310

Discussion
The �ndings showed that there is a signi�cant positive relationship between the constructs of the theory of planned behavior with behavioral intention and
safe tra�c behavior among students. Also, the effect of attitude was signi�cant on behavior, perceived behavioral control, behavioral intention and the effect
of the number of family members was also signi�cant on safe tra�c behavior.

The �ndings of this study indicate the positive and signi�cant relationship between safe tra�c behavior of students and their attitudes, which is consistent
with the study of Hemmati and Gharlipour (13), who showed a positive and signi�cant correlation between safe tra�c behavior by high school students with
their attitude towards the consequences of this behavior (r = 0.20). Lajunen & Räsänen (14, 15) also showed in their studies that all constructs of the theory of
planned behavior had a positive and signi�cant relationship with the behavior of adolescents using helmets when cycling. Also, Tabibi and Kiafer (16) showed
that tra�c risk education can increase the attitude and perception of preschool children towards the dangerous consequences of unsafe behaviors and bring
it to the perception level of 9-year-old children. In addition, Zhou et al. (17) showed that in the basic TPB model, attitude structure had a signi�cant relationship
with unsafe pedestrian behaviors. In this regard, it can be stated that expectations of students in terms of the positive consequences of performing safe tra�c
behaviors and the negative consequences of not doing them (outcome expectance) and estimating and evaluating these consequences (outcome value) (18)
is effective on their intention to perform safe tra�c behaviors. However, in the study of Queen et al. (19) on students, behavioral intention was predicted by
subjective norm (regression coe�cient of 0.45) and perceived behavioral control (0.22), while attitudes toward behavior were not effective on intention to use
helmet when cycling.

Another �nding of the present study was that there is a positive and signi�cant relationship between students' safe tra�c behavior and their perceived
behavioral control. In this regard, it has been shown that there is a positive and signi�cant relationship between safe behavior of students crossing the street
with their perceived behavioral control (r = 0.24) (13). Also, in another study, a signi�cant relationship was observed between safe road crossing behavior and
behavioral intention constructs, perceived behavioral control, compliance motivation, outcome evaluation, and normative beliefs (20). Regarding this �nding, it
should be noted that perceived behavioral control refers to a person's perception of how easy or di�cult the behavior is and has two dimensions: believing in
the ability to control behavior and con�dence in the ability to complete and perform the behavior (self-e�cacy) (8). Thus, according to the theory of planned
behavior, when a person considers himself capable of performing a particular behavior, it will increase the intention to perform that behavior. The results of the
present study showed that there is a positive and signi�cant relationship between students' safe tra�c behavior and subjective norms. In this regard, other
studies have reported a signi�cant relationship between safe behavior on the road and subjective norms (20). Lajunen & Räsänen (14) also mentioned that the
most effective factor to increase the use of helmets when riding a bicycle among students is the in�uence of peers and parents' awareness about the bene�ts
of using helmets. However, in contradiction to the present study, Diaz (21) study showed that, compared to subjective norms, attitude has a greater effect on
behavioral intention. In addition, in Hemmati and Gharlipour (13) study, no signi�cant relationship was observed between students' safe behavior and
subjective norms. It is likely that in Hemmati and Gharlipour's study, signi�cant others (such as parents, teachers, and tra�c police) were unable to in�uence
students' decisions about safe road crossing behavior and the necessary training have not been provided.

The present study also showed a signi�cant relationship between students' safe tra�c behavior and their intention to do so. In this regard, studies have shown
that there is a signi�cant relationship between safe road crossing behavior and behavioral intention (13, 20). Also, Jiang et al. (22, 23) and Piazza et al. (24)
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showed in their studies that behavioral intention and other constructs of the theory of planned behavior have a signi�cant relation with using mobile phones
while cycling and crossing the street.

Although in the present study, no signi�cant relationship was observed between students' age and safe tra�c behaviors, but the number of family members
was a signi�cant predictor of safe tra�c behaviors in students. In this regard, Tabibi and Kiafer (16) showed that the growth of the ability to identify high-risk
and unsafe points when crossing the road and related arguments will be sustainable after age 10. However, according to the present study, the presence of
family members as a model can create commitment to safe tra�c behaviors in students and children and adolescents among family members, and therefore,
by in�uencing their subjective norms it increases behavioral intention and performance of safe tra�c behaviors.

Limitations
The present study also had some limitations. For example, in this study, a self-report instrument was used to collect data, which can be associated with
participants' biases in providing answers due to the factor of social desirability. In addition, the �ndings of the present study were limited to male high school
students in the city of Hamadan, which requires caution in generalizing the �ndings to other gender and age groups.

Conclusion
Considering the positive and signi�cant relationship between the constructs of the theory of planned behavior and performing safe tra�c behaviors, it can be
concluded that this theory can provide a useful framework for strengthening safe tra�c behaviors. Families and schools can be effective in enhancing
adolescent safe tra�c behaviors by increasing knowledge and motivation. Also, development and promotion of laws related to safe tra�c behaviors (for
example, wearing a helmet when using a bicycle or motorbike, crossing pedestrian lanes on the streets, or not using a cell phone when crossing the street or
driving with Bicycles and motorcycles) can in�uence the intentions and performance of safe tra�c behaviors by in�uencing the structures of the theory of
planned behavior.
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Figure 1

Framework of the theory of planned behavior [TPB] (Ajzen, 1991).


