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Abstract

Background & Aims: Nowadays, traffic accidents are one of the major causes of death worldwide. Therefore, it is essential to
determine the modifiable risk factors in order to reduce traffic accidents. This study aimed to investigate the relationship between the
psychological factors, the spiritual health, and the drivers' behavior of the employees of Shahid Beheshti University of Medical
Sciences.

Materials & Methods: This cross-sectional study examined the data on 3245 participants in the Health Cohort Study of Shahid
Beheshti University of Medical Sciences. The required information was collected using general health questionnaire (GHQ-28),
Manchester driving behavior questionnaire (MDBQ), spiritual health questionnaire (SHEL), aggression questionnaire (AGQ), and
Beck's anxiety and depression questionnaires. The data were analyzed with the help of structural equation modeling using SPSS 25
and Amos 24 software.

Results: The study used the information on 1386 people. Moreover, 754 of these people were men. All of the correction indices
highlighted the good fit of the hypothesized model (CMIN/DF=3.3, GFI=0.96, AGFI=0.94, CFI=0.97, TLI=0.97, IFI=0.97,
NFI=0.95, SRMR=0.03, RMSEA=0.04). According to the model, aggression ($=0.45, p<0.001), depression ($=0.05, p<0.001),
anxiety ($=0.29, p<0.001), and physical and social dysfunction (=0.29, p<0.001), significantly increased the drivers’ dangerous
driving behavior. On the other hand, spiritual health had an inverse and significant relationship (p<0.001, f=-0.4) with risky driving
behavior.

Conclusion: The results of this study showed that psychological factors and spiritual health affected the drivers’ behavior. Therefore,
it is necessary to implement effective interventions regarding these factors to reduce traffic accidents.

Keywords: Aggressive Driving, Psychological Factors, Risk Behavior, Spirituality, Structural Equation Modeling

Received 11 August 2022; accepted for publication 26 November 2022

This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License which permits copy and

redistribute the material just in noncommercial usages, provided the original work is properly cited.

50



Investigating the effect of psychological factors and spiritual health on drivers' behavior: using the structural equation modeling approach

Introduction

The accidents which involve a road vehicle such as
a car, a motorcycle, or a bicycle which is used to
transport people or goods from one place to another are
called traffic accidents. Nearly 1.35 million people lose
their lives each year due to traffic accidents. Moreover,
50 million people suffer from injuries which are caused
by these accidents (1-3).

The cost of traffic accidents is almost 3 percent of
the gross domestic product (GDP) of a country. This
cost increases to 5 percent in low-income and middle-
income countries. Even though the low-income and
middle-income countries have about 60 percent of the
vehicles of the world, over 90 percent of all of the road
deaths occur in them. Traffic accidents are mostly
preventable. According to the latest road safety report
which was published by the World Health Organization
(WHO), 20.5 people out of every 100,000 people die
from road accidents in Iran (1).

The relevant studies have classified the factors in
the traffic accidents into three main categories
including: human factors, vehicle factors, and road
factors. According to these studies, human-related
factors are the most common causes of accidents (4,5).
In Iran, the driver's behavior was an influential factor
in 95% of cases. Moreover, it was the main cause of
casualties in 9% of these accidents (6).

Driving behavior refers to the pattern which is
chosen and followed by the driver in his/her driving
(7). A large number of external and internal factors
affect the driving behavior (8). The results of the
relevant studies have indicated that personality traits
have an indirect effect (i.e. mediating role) on the
driving behavior (9-11). Furthermore, the driving
deviations are strongly related to the psychological
factors, which are significantly associated with the
number of traffic accidents (3,11-14). There is a strong
correlation between sensation-seeking and driving
behavior nonetheless, the psychological factors are the
most influential factors in the above-mentioned
behavior (15,16). A study, which tried to determine the
predictive factors in dangerous driving and traffic

accidents by using hierarchical regression approaches,
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concluded that personality traits were directly related to
dangerous driving and increased the number of crashes
(12,17).

Likewise, spiritual health (i.e. one of the health
dimensions) affects the driving behavior (18). People
with higher spiritual health behave more reasonably
and more ethically than the others. Moreover, they
drink less alcohol and feel less stressed, less anxious,
and less aggressive than the other people (12). These
behaviors can reduce traffic accidents (4,10,12,19,20).
Spirituality and religiosity can affect a person’s
attitude. The people, who are more spiritual, can easily
manage their stress and behaviors. Consequently, they
avoid risky driving and cause fewer traffic accidents
(10,11,21).

Traffic

Notwithstanding, the actions which have been taken in

accidents are mostly preventable.
this regard do not sufficiently meet these human
challenges. If this increasing trend continues, the
number of the deaths which are caused by road traffic
will increase to 2.1 million. Moreover, its burden will
be ranked eightieth by 2030 (22). Most studies on the
factors in driving behavior in Iran have only focused on
the correlation between the causes and their direct
effects on each other. That is, they have disregarded a
number of the potential correlations between the
variables. Considering the indirect impact of the factors
on driving behavior, in this study, the researchers
investigated the direct and indirect effects of
psychological aspects and spiritual health on driving
of Shahid Beheshti

University of Medical Sciences by adopting the

behavior of the employees

structural equation modeling approach.

Materials & Methods

This study was a cohort-based cross-sectional
study. The participants were selected from among the
participants of the employees’ health cohort study of
Shahid Beheshti
(SBMU). They were the participants of the first phase
of the cohort study of this university (23). This cohort

University of Medical Sciences

study was a prospective study and selected ten

thousand employees from among the sixteen thousand
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people who worked at this university. The researchers
used the convenience sampling method to select these
participants. Using administrative automation, sending
SMSs,

representatives

and getting help from the employee

constituted the ways of inviting
employees to take part in this study. In order to conduct
the study, first, written informed consent was obtained
from the participants. Next, the data were collected
using self-reports, interviews, examinations, and
various tests.

This study examined the information on 3245
members of SBMU. The data on each member were
entered into a separate Excel sheet. Consequently, the
data on each member were merged with each ID
number. We cleaned the data based on the inclusion
criteria (driving at least three hours per week) and the
exclusion criteria (not driving or driving less than three
hours per week, and providing incomplete data).
Finally, we used the information on 1386 people.

In structural equation modeling, the suitable sample
sizes are determined by calculating the ratio of a
sample size to free parameters in the model.
Accordingly, the 5:1 ratio (5 samples for each free
parameter) is the minimum value, and the 20:1 ratio is
the best sample size (24). Therefore, the study needed
the data on at least 190 employees. Nonetheless, the
other researchers have stated that 200 samples are
needed to use this method. They have noted that a large
sample size makes the modeling more accurate and
more reliable (25). Therefore, the number of the
participants of this study was sufficient.

The information, which was needed to conduct the
study, was collected using Manchester driving behavior
questionnaire (MDBQ), spiritual health questionnaire,
Beck anxiety questionnaire, Beck depression
questionnaire, AGQ aggression questionnaire, and
general health questionnaire (GHQ-28).

Manchester driving behavior questionnaire:
and his

Manchester driving behavior questionnaire in 1990.

Reason colleagues developed the
This questionnaire comprises 50 questions and has four
dimensions (slips, mistakes, intentional violations, and

unintentional violations) (26).
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The original version of this retest reliability
questionnaire with an interval of one week for 80
people had a correlation coefficient of 0.81 for errors
and a correlation coefficient of 0.75 for violations. The
psychometric analysis confirmed the validity and
reliability of this questionnaire in Iran (the reliability
indices of slips, mistakes, intentional violations, and
unintentional violations were equal to 0.82, 0.82, 0.73,
and 0.77 respectively) (27,28). In the present study,
Cronbach's alpha index of this questionnaire was 0.90.
Spiritual Health Questionnaire:

A panel of experts at Jihad university institute
developed the spiritual health questionnaire. This
questionnaire involves twelve items and five subscales.
The items are scored on a Likert scale. The higher
scores on the questionnaire show high spirituality. In
this study, Cronbach's alpha index of this questionnaire
was 0.69.

Beck Anxiety Questionnaire:

Beck and his colleagues developed the Beck
anxiety questionnaire in 1990 (29). This questionnaire
is a self-report questionnaire and comprises 21 items.
An individual’s total score on the questionnaire shows
the state of his/her anxiety. This questionnaire has been
validated in Iran in various age and gender groups. All
of these studies have indicated that the validity and
reliability indices of this instrument are satisfactory
(30). In the present study, Cronbach's alpha index of
this questionnaire was 0.92.

Beck Depression Questionnaire:

Beck and his colleagues developed the Beck
depression questionnaire in 1961 and examined it in
different age groups and populations (31). There are
various types of this questionnaire. Nonetheless, its
usual form comprises 21 items. The validity and
reliability of this questionnaire have been confirmed in
Iran (32). In this study, the Cronbach's alpha index of
the questionnaire was 0.90.

AGQ Aggression Questionnaire:

Arnold H. Buss and Perry developed the AGQ
aggression questionnaire which is used for assessing
aggression (33). It involves 30 items which are scored

on a 4-point Likert scale. The total scores which are
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lower than the average score show that the individuals’
level of aggression is low, and vice versa. The
psychometric properties of this questionnaire are
acceptable (34). In this study, Cronbach's alpha index
of this questionnaire was 0.91.

General Health Questionnaire (GHQ-28):

In this study, general health referred to the
individuals’ physical symptoms and social dysfunction.
It was assessed using the GHQ-28 questionnaire.
Goldberg developed this questionnaire. It has four
dimensions (social dysfunction, depression, anxiety,
and physical symptoms) (35). In a study in Iran, the
researchers used a parallel test method for determining
the reliability and validity of this questionnaire. The
results showed that the validity and reliability indices
of this questionnaire were satisfactory in this society
(36). In this study, only two dimensions of this
questionnaire (i.e. social dysfunction and physical
symptoms) were used. The Cronbach's alpha index of
the questionnaire was 0.77 in the present study.

Data Analysis Strategy:

In order to analyze the data, descriptive statistics,
Pearson correlation analysis, and structural equation
modeling were used in this study. Moreover, SPSS 25
and AMOS 24 software were used to develop and
evaluate the relevant model.

After checking the assumptions of modeling, we
created the observational variables using the item-
parceling method (37). Parceling reduces model
complexity and improves parameter consistency. Based
on the dimensions of each questionnaire, different item
parceling was conducted. The Isolated Item Parceling
was conducted for multi-dimensional questionnaires. In
these questionnaires, each dimension is considered to
be a parcel. Nonetheless, Item to Construct Balance
Parceling was conducted for the other questionnaires
such as the depression questionnaire.

Structural equation modeling (SEM) (25, 38) and
maximum likelihood estimation (MLE) were used to
investigate the relationships between the variables.
SEM includes measurement models and structural
model examines the

models. The measurement

relationship between the manifest variables and the
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latent variables. Moreover, it determines whether the
manifest variables really measure the latent variable.
One factor in the measurement model is factor loading,
which has a value in the range of zero to one. A factor
loading which is less than 0.3 shows a weak
relationship and a factor loading that is in the range of
0.3 to 0.6 is acceptable. Furthermore, a factor loading
which is greater than 0.6 is desirable (39). Another
factor in this model is the fit of the measurement
model. The structural model describes the relationship
between latent variables. CMIN (X2/df), GFI, AGFI,
CFI, NFI, TLI, RMSEA, and SRMR indices were used
to evaluate the fit of the model and to confirm the

model.

Results

Based on the results of the analysis, the participants
ranged in age from 23 to 65 years. Their average age
was 42 years. The results of gender distribution
analysis showed that 54.4% of the participans were
male and the rest of them were female. Moreover,
81.5% of 1386 participants were married, and nearly
85% of them had never experienced a traffic accident.
Assumptions:

In this study, the value of the Durbin-Watson test
1.9. This value highlighted the

independence of residuals and showed that there were

was equal to

not any correlations between them. Correlation
coefficients, scatter plots, and regression line drawing
of the independent variables showed the existence of
an almost linear relationship between the variables
(Table 1). The examination of the relationship between
the student values of the residuals and the predicted
values confirmed the existence of a linear relationship
between them. The plot of the standardized residuals
against the unstandardized predicted values was used to
check the assumption of homoscedasticity. It was not
funnel or fan-shaped. The multicollinearity was
checked by examining a correlation matrix, tolerance
values, and variance inflation factor (VIF). According
to the results, none of the correlations were above 0.90.
all of the tolerance values were higher than 0.1, and all
of the VIFs were less than 10.
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Case wise diagnostic was used to check the
existence of outliers. Ten samples had a standardized
residual with a standard deviation which was greater
than +3. Leverage and Cook's values were used to
determine the influential points. According to the

results, these outliers did not affect the model fit.

Therefore, they remained in the study. According to the
p-p plot of Regression standardized residual, the g-q
plot of studentized residuals, and the histogram the
normal. Skewness and

distribution was Finally,

kurtosis values were calculated.

Table 1. The value of Pearson's correlation coefficient and its significance level between the variables which were

used for modeling

Variables 1 2 3 4 5 6
. Correlation 1
1 Anxiety o
Significance level
Correlation 0.42
2 General health o
Significance level <0.001
. Correlation -0.22 -0.16 1
3 Spiritual health o
Significance level <0.001 <0.001
. Correlation 0.62 0.41 -0.27 1
4 Depression L
Significance level <0.001 <0.001 <0.001
. Correlation 0.45 0.31 -0.31 0.44 1
5 Aggression Lo
Significance level <0.001 <0.001 <0.001 <0.001
. X Correlation 0.36 0.21 0.26 0.32 0.49 1
6 Driving behavior L
Significance level <0.001 <0.001 <0.001 <0.001 <0.001

Test of the Measurement Model:

In this study, first, the measurement model (M1)
was tested, and the modification indices (i.e.
covariance between errors) were added to the model

based on the theoretical evidence of their relationships.

The results showed that the fit of the model (M2) was

satisfactory. In this measurement model, the
standardized factor loading of most of the items was
than 0.7 (Table 2).Nonetheless, the
standardized factor loading of one of the items was

0.22.

greater

Table 2. Descriptive statistics for the variables which were utilized in the structural equation modeling (SEM)

Latent variable Indicator variable Item Standardized loading Mean  Std Skew  Kurt
Errors Bhl 0.69 10.55 2.60 1.33 2.20
Driver behaviour Slips Bh2 0.72 12.19 3.09 0.85 1.15
0=0.90 Unintentional violations Bh3 0.72 8.62 2.20 0.66 0.41
Intentional violations Bh4 0.81 9.78 2.48 1.53 3.01
Personal Spl 0.39 10.92 2.52 -0.24 -0.69
N Social Sp2 0.55 13.05 .52 -0.61 0.28
Spuitual health Transcendental Sp3 0.63 1367 147 -142 249
Opinion Sp4 0.65 7.11 1.27 0.07 0.29
Environment nSp5 0.22 0.48 0.14 0.93 -1.5
Dysfunction Social dysfunction Mfl 0.71 458 303 093 0.97
(General health) )
0=0.77 Physical symptoms Mf2 0.44 6.40 2.27 -0.08 1.23
Aggression Anger Vhi 0.77 9.07 357 -0.19  -0.35
0=0.91 Hostility Vh2 0.69 5.30 25 =001  -0.40
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Verbal Vh3 0.75 311 232 064 -0.12

Physical Vh4 0.67 338 28 104 090

' Dfl Dfl 0.84 259 282 148 252
Efg_rggs“’“ Df2 DR2 0.88 222 242 148 289
Df3 Df3 0.80 243 274 135 163

. Afl Afl 0.85 272 274 139 239
i‘f(’)‘f;;y AR A2 0.83 023 002 018  -1.19
Af3 Af3 0.83 124 094 010  -0.85

Dimensions created for depression: Dfl, Df2, Df3, Dimensions created for anxiety: Afl, Af2, Af3

error covariance to the model based on the proposed

Test of the Structural Models: modification index of the software. The desired model
After examining the measurement model, we tested had an acceptable fit. Nontheless, we tested an
the structural model (S). The hypothesized model did alternative model (A). Finally, the following model
not fit well prior to its reformation. We removed (Figure 1) was confirmed as the final model. The fit
statistically insignificant paths one by one and added indices of the final model were favorable (Table 3).

Table 3. Fit indices of the final model

Model Fit Index CMIN/df RMSEA SRMR GFI CF1 NFI TLI IFI AGFI
Model Fit Summery 33 0.04 0.03 0.96 0.97 0.95 0.96 0.97 0.94
Acceptable Values <5 <0.05 <0.08 >0.90 >0.90 >0.90 >0.90 >0.90 >0.90

Fig. 1. Structural and final model of the factors in the driving behavior of employees of Shahid Beheshti University

of Medical Sciences. * spiritual health **driving behavior
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Table 4 and Table 5 show the standard direct,
indirect, and total effects of all of the variables on
driving behavior and on each other.

Spiritual health had a direct effect on depression,
functional and social disorders, aggression, and driving
behavior. Moreover, it had an indirect impact on
depression, aggression, and driving behavior. The
direct relationship between spiritual health and anxiety
was not significant. Nonetheless, spiritual health
indirectly influenced this variable. Spiritual health had
the biggest and the smallest total effects on aggression
and driving behavior respectively. Moreover, it had the

most direct effect on dysfunction. Furthermore, the

direct effects of dysfunction and depression on driving

behavior were not  statistically  significant.
Notwithstanding, these two variables had indirect
effects on driving behavior.

In addition, the direct effects of dysfunction and
depression on driving behavior were not statistically
significant However, these two variables had indirect
effects on driving behavior.

Additionally, anxiety affected the driver’s behavior
both directly and indirectly. Although these effects
were small, they were meaningful. The total effect of
this variable on aggression and driving behavior was
statistically significant. Finally, aggression had a direct

impact on driving behavior.

Table 4. Regression coefficients of the independent and dependent variables in the theoretical model

independent variable dependent variable beta Standard beta SE C.R p value
Spiritual health Dysfunction 1 -0.50 0.14 -7.96 0.000
Spiritual health Depression -0.23 -0.10 0.09 -2.68 0.007
Spiritual health Aggression -0.54 -0.29 0.09 -5.86 0.000
Spiritual health Driving behavior -0.20 -0.12 0.07 -2.73 0.006
Depression aggression 0.10 0.12 0.04 2.66 0.008
Dysfunction depression 0.74 0.74 0.04 17.20 0.000
Dysfunction anxity 0.96 0.85 0.04 20.70 0.000
Anxiety aggression 0.28 0.38 0.03 8.66 0.000
Anxiety Driving behavior 0.08 0.12 0.03 3.09 0.002
Aggression Driving behavior 0.41 0.45 0.04 9.19 0.000

Table 5. The standardized total effect and the standardized direct and indirect effects of the independent variables

on the driving behavior of the employees of Shahid Beheshti University of Medical Sciences.

Relation Direct Effect Indirect Effect Total effect
Spiritual — behaviour -0.12 -0.28 -0.40
Aggression — behaviour 0.45 0 0.45
Depression — behaviour 0 0.05 0.05
Dysfunction — behaviour 0 0.29 0.29
Anxiety — behaviour 0.12 0.17 0.29

Discussion

In this study, the driving behavior model, which
was tested using structural equation modeling, was
developed based on the hypothesis that factors such as

spiritual health, dysfunction, depression, anxiety, and
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aggression can directly and indirectly affect the driving
behavior.

According to the results, the direct effect of
dysfunction on driving behavior was not significant.

Nonetheless, this variable influenced driving behavior
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indirectly by
These
Notwithstanding, they were statistically significant.
The results of the studies by Shakeriniya et al. (9), and

affecting anxiety and aggression

variables. indirect effects were small.

Abdoli et al. (4) showed the existence of a positive
direct relationship between dysfunction and driving
behavior. This result does not support the results of our
study.

In this study, spiritual health had a major effect on
general health (functional and social disorders). That is,
an increase in the spiritual health was accompanied by
a decrease in dysfunction. Likewise, Khodaveisi et al.
(40) concluded that the increase in spiritual health
improved the general health. The results of the study
by Ziyapour et al. (41) indicated that there was a
positive  significant  relationship  between the
employees’ general health and their spiritual health.
Moreover, based on the results, the employees’ higher
and stronger levels of spiritual health reduced their
psychological damage. Finally, the results highlighted
the fact that all of the dimensions of public health were
related to the spiritual health. The results of the study
by Akbari et al. (42) showed that spiritual health had a
greater effect on the general health in comparison with
the physical health. Ghous et al. (18) reported that there
was a strong significant relationship between the
spiritual factors and general health. The results were in
line with the results of the previous studies.

In this study, spiritual health directly and indirectly
affected the driving behavior and improved the
The

spiritual health on driving behavior were greater than

individuals’ performance. indirect effects of
their direct effects on this behavior. These findings are
in line with the results of the studies which were
conducted by Lee et al. (43), and Ghous et al. (18).

The direct effect of anxiety on driving behavior was
smaller than its indirect effect on this behaviour. High
anxiety increased aggression and resulted in dangerous
driving behaviors. The results of the study by Alavi et
al. (19) indicated that anxiety was not related to traffic
accidents.Nonetheless, there was a significant
relationship between a wide range of anxiety types,

including panic disorder, generalized anxiety disorder,
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and obsessive-compulsive disorder and the driving
behavior along with the number of traffic accidents.
This finding was in line with the results of the other
studies. Fathi (44) reported that the severity of anxiety
symptoms in drivers was related to the high-speed
driving style. That is the people with more anxiety
symptoms liked to drive faster than the other people.
Lucidi et al. (45) concluded that there was a significant
relationship between high anxiety and the positive
attitude toward driving rules. This finding does not
support the findings of the other studies including our
study. High anxiety increases the rate of traffic
accidents and the risky driving behavior. The reaction
time increases in anxious people and automatically
increases the number of their driving accidents.
According to the results of the structural equation
modeling, depression did not directly affect the drivers’
behavior. Nonetheless, it had indirect effects on this
behaviour. Most of the studies have reported the
existence of a positive relationship between driving
behavior and depression. For example, in the study by
Alavi et al. (19), depression was related to the
occurrence of a traffic accident. Moreover, the results
of the study by Ansari et al. (46) indicated that there
was a significant difference between the high-risk
drivers and the normal drivers in terms of their
depression. Most of the relevant studies have reported
the existence of a direct relationship between
depression and driving behavior. Nonetheless, this
finding does not support the findings of our study.
Based on the results of the study by Shakerinia et
al. (9) the most positive relationship was observed
between aggression and the driving behavior. In the
study which was conducted by Lucidi et al. (45), traffic
aggression, slips, and errors were inversely related to
the attitude toward driving rules. The aggressive person
has more negative attitudes towards driving
rules.Likewise, Ge et al. (47) concluded that perceived
stress and aggression during driving were related to the
dangerous driving behavior. Moreover, the results of
the study by Sumer et al. (15) showed that abnormal
behaviors such as high speed can predict psychological

symptoms, sensation seeking, and aggression. These
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results support the results of our study. According to
our results, aggression increased risky behavior. The
aggressive people are less emotionally stable and make
decisions based on their emotions. As a result, they are
not able to control their behavior and lose their
concentration during their driving. This issue
constitutes the reason behind the aggressive people’s

risky traffic behavior.

Conclusion

Based on the findings of this study, the driver's
behavior was influenced by various psychological and
behavioral factors that play significant roles in a
person's driving style. In certain driving conditions,
these factors cause a series of reactions which may
prevent or increase the traffic accidents. Spiritual
health and aggression are considered to be two of the
above-mentioned factors. Spiritual health improves a
person's driving performance. On the other hand,
aggression increases the probability of the car
accidents. Therefore, there is a need to take major steps
by influencing these factors in order to reduce traffic

accidents.
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