doi 000000000000

Original Article

Iran University of
Medical Sciences

JEHELA

Journal of Health Administration

Exploratory factor analysis of the questionnaire on
socio-economic factors affecting traffic accidents

Shila Hasanzadeh?

, Majid Babaei®

! Master of Science in Statistics, Social Determinants of Health Research Center, Clinical Research Institute, Urmia University

of Medical Sciences, Urmia, Iran.

2 Assistant Professor, Social Determinants of Health Research Center, Clinical Research Institute, Urmia University of

Medical Sciences, Urmia, Iran.

ARTICLE INFO

Corresponding Author:
Majid Babaei

e-mail addresses:
Babaei.m@umsu.ac.ir

Received: 22/Dec/2022
Modified: 14/Mar/2023
Accepted: 19/Mar/2023
Available online: 08/0ct/2023

Keywords:

Exploratory factor analysis
Socio-economic factors
Questionnaire

Accidents

Drivers

:ABSTRACT
1

‘Introduction: Nowadays, accidents are one of the significant public health
t problems in the world, especially in Iran. The purpose of this study was to
: perform an exploratory factor analysis of the questionnaire on socio-economic
i factors affecting the accidents of injured drivers in West Azerbaijan province,
i Iran,

iMethods: In this cross-sectional, descriptive-analytical study, 310 drivers
iwho had a traffic accident and were hospitalized in 2020 were recruited. This
i research consisted of six stages (identification of variables, determining the
Fexplanatory indicators, controlling the data fitness, determination of the
!method and number of factors to be extracted, selection of the method for
!factor generation, interpretation and naming of factors) and provides
!recommendations to achieve desired results. The data were analyzed using
! SPSS v.25 software.

!Results: According to the KMO and Bartlett tests, respectively, the
! correlation and the adequacy of the sample size showed that the indicators
!could be a factor. By using the method of maximum likelihood analysis and
! factor rotation method, two factors with eigenvalues greater than one were
!extracted, and the Scree plot confirmed those two factors. These two factors
!explained a total of 64.24 of the variance of all variables. Varimax factor
! rotation was also used to identify items. These factors were direct and indirect
! factors that affected the occurrence of accidents. In addition, Cronbach's alpha
!'coefficient (o = 0.84) showed the reliability of the above results.
!Conclusion: The results showed the validity of the constructs of this
!'questionnaire, and this tool be used in research related to traffic, job promotion,
income increase, car safety, education, and public health.

Copyright: © 2024 The Author(s); Published by Iran University of Medical Sciences. This is an open-access
article  distributed under the terms of the Creative Commons  Attribution  License
(https://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.
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Extended Abstract

'Introduction

Today, traffic accidents are known as one
of the important public health challenges of
developing and even developed societies,
and the heavy economic, social, cultural,
and psychological consequences resulting
from them have severely affected human
societies. [1,2] Traffic accidents in the
world as one of the five main causes of
death and disability have been introduced.
[3] Deaths caused by road accidents in Iran
are much higher than the world average per
capita and the number of vehicles. After
cardiovascular diseases and cancers, they
are the third cause of death. [4] Results of a
study in Sweden showed that the risk of
traffic accidents in drivers with low socio-
economic status is 80% higher than in
drivers with high socio-economic status. [5]
In a study that was conducted in the Tehran
metropolis, it was shown that the overall
mortality rate per 100,000 people in 26/6
and the mortality rate in men was three
times that of women, and also lower
economic level is associated with increased
mortality. [6] Meanwhile, some studies
have investigated the relationship between
various human factors and vehicles, such as
age, gender, smoking, lack of evidence,
alcohol consumption, and the time of the
accident. [7,8] Today, government policies
are based on preventive measures and care
needed by these patients. The reduction of
mortality rate, the final recovery of severely
injured patients, and the reduction of the
economic-social burden have been among
the benefits obtained from this policy in
different countries. Therefore, according to
the mentioned significant statistics as well
as the importance of socio-economic
factors in the occurrence of accidents, this
research seeks to validate the mentioned
questionnaire. An integrated country has
studied the registration of the injured

people’s information in traffic accidents by
Sadeghi-bazargani et al.[9] focusing on the
mentioned factors. For validating the
scales, hypothesizing, and modeling the
purpose of the research, the statistical
method of exploratory factor analysis
(Exploratory Factor Analysis), which is one
of the advanced multivariate statistical
techniques, was used. There are two types
of exploratory and confirmatory factor
analyses. Exploratory factor analysis means
grouping variables that have internal
correlation, and confirmatory factor
analysis means confirming hypotheses
designed about the relationship between
factors. [10] Some of the studies conducted
in the field of exploratory factor analysis,
and the discovery of the factor structure of
the unsafe behavior questionnaire of drivers
in Iran among motorcyclists [11] and bus
drivers in Tehran [12] have been
investigated. So far, no study has been done
to review the validity of the constructs of
the socio-economic factors’ questionnaire
of drivers in the traffic area of West
Azerbaijan province. So in the present
study «,the statistical method of exploratory
factor analysis (Exploratory  Factor
Analysis) which is one of the advanced
multivariate statistical techniques, was used
for the first time. The purpose of this study
was to validate this questionnaire was
among injured drivers.

'Methods

The current research is practical in terms of
purpose and exploratory in terms of
method. Due to the exploratory nature of
this study and the method of data collection
and its order, this research was classified as
an exploratory project and had two stages.
In the first stage, data collection was done
and in the second stage, factor analysis was
done with maximum likelihood. All the
people who had accidents due to traffic,
including drivers of private cars and
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passenger cars, registered in the traffic
accident registry system in 2020 for one
yearThis included 310 people, and due to an
having accidents, they were sent to Imam
Khomeini  Educational and Medical
Hospital of Urmia.. People who had
incomplete documents and were not willing
to be interviewed in person were excluded
from the study. Patients whose information
was recorded in the accident registry for
one year were examined. The data
collection tool included a questionnaire of
socio-economic factors that had an
integrated national register of the injured
person's information in traffic accidents
extracted by Sadeghi-bazargani et al.. [9]
The questionnaire has a reliability index
higher than 0.5 and accuracy between 63
and 86 percent. It should be noted that the
extracted questionnaire studied in this
research also showed the necessary validity
and reliability with Cronbach's alpha of
0.84, and the quality of the data is
acceptable. This questionnaire included 6
items, and the factor analysis of the
questionnaire was done with an exploratory
approach. This research presents the six
different stages of exploratory factor
analysis  (identification of variables,
explanatory indicators of the subject,
control of data fit to perform factor
analysis, determination of the method and
number of factors to be extracted, selection
of the method of the period of factors,
interpretation, and naming of factors and
calculation of factor scores).. Finally, the
analytical decisions of each of the steps are
presented and recommendations are also
suggested to achieve the desired results of
this method in the analysis of traffic
accidents. Data were analyzed using
SPSS25 software. Being a driver, being
alert when completing the questionnaire,
being hospitalized, and being sent from
other cities of the province due to accidental
and unintentional traffic accidents were
among the criteria for entering the
questionnaire into the study.

'Results

In this study, exploratory factor analysis
was conducted on socio-economic factors
affecting accidents. All individuals who
had traffic accidents in 2020, as recorded
in the traffic accident registry system, were
included and discussed.

Authentic sources and texts about the
sample size for factor analysis believe that
in factor analysis the ratio of variable to the
subject should be 1 to 5 or 1 to 10 [13], so
in this study, the sample size (310 people)
is sufficient for the reliable correlation
coefficient. Before performing the principal
component analysis, data suitability was
evaluated for factor analysis. The operable
matrix should contain some relatively high
correlations. If none of the correlations
reaches 0.30, the use of factor analysis is
doubtful [13]. In this research, the
examination of the correlation matrix in
each scale showed that most correlations
were greater than 0.30. To check the
appropriateness of the data for the factor
analysis of two tests, the KMO value was
equal to 0.758, indicating the sampling
adequacy test. The chi-square value with 15
degrees of freedom and a significance level
of 0.001 (Bartlett's test) was equal to
425.896 (sig=0.001), which indicates the
existence of discoverable relationships
between the variables that are supposed to
be factor analyzed. Therefore, these scales
have the necessary conditions to perform
factor analysis, and factor analysis is
appropriate and possible for that set of
variables.(Table 1).

Table 1: Bartlett's test and numerical value of
KMO for exploratory factor analysis

Sample adequacy index 0.758

Bartlett's test (value of chi-square 425.896
distribution)

Degrees of freedom 15

The significance level 0.001

Table 2 shows the results of previous factor
loadings from varimax rotation.

Table 2: Factor loads questionnaire socio-
economic factors affecting drivers' accidents
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As can be observed in the column of factor
loadings extracted for the variables of the
monetary value of the car, income, job,
health-treatment costs, level of education,
and monetary value of housing are 81, 76,
78, 57, 73, and 71 respectively. The
percentage of the variance of the car value
variable scores had a common factor

Variables Factor loads variance. Estimated internal consistency (o

Car value 0.814 = O.84)_Was excellent and the questionnaire
Income 0.761 was reliable. In the next step, the maximum

Job 0.782 likelihood analysis method and varimax
Health and medical 0.574 factor rotation method showed that the
expenses number of extracted factors is two. Next, to
Le:;'u‘;‘;n'zd\‘/‘;itéon 8;?2 ensure that not much information was lost
Cronbach's alpha 0.840 in .the data processing  process, the
minimum  cumulative  variance  was

calculated for the factors whose eigenvalue
was greater than one. For this purpose, the
final extracted factors should be able to
explain at least a percentage of the variance
of the research factors. The results showed
that the eigenvalue of two factors is greater
than one and these factors together explain
64.24% of the data changes (Table 3).

Table 3: Extracted factors for the questionnaire of socio-economic factors affecting drivers' accidents
and their percentage changes

Row | Cumulative | Percentage | special | Cumulative | Percentage | special | Cumulative | Percentage | special
variance of amount | variance of amount | variance of amount
percentage | explained percentage | explained percentage | explained
variance variance variance
1 47.234 47.234 2.834 47.234 47.234 2.834 42.068 42.068 2.524
2 64.242 17.008 1.020 64.242 17.008 1.020 64.242 22.174 1.330
3 77.075 12.833 0.770
4 88.569 11.494 0.690
5 95.062 6.493 0.390
6 100.00 4,938 0.296

In the following, the number of extracted
factors was shown using the pebble
diagram. By considering the eigenvalue of
one in the vertical axis, the number of final
factors can be determined (it should be
noted that the results of the pebble diagram
are the same as Table 4). Since the presence

2/5

1/5

0/5

eigenvalues

3

of a steep slope between the factors can be
a supplementary basis for choosing the final
factors, according to this, a steep slope was
observed in the first and second factors and
then the eigenvalue was reduced (Diagram
1).

4 5 6

Number of factors

Diagram 1: Pebble diagram to determine the number of extraction agents
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The element matrix table, as the final result
of factor extraction, shows the factor
loadings of the research items after
Varimax factor rotation. In the obtained
matrix, any items that have a higher factor
load on a factor are assigned as the main
items of that factor. Now, at this stage of
rotation, two main factors to check the
questionnaire item's socioeconomic effect
on drivers' accidents have been extracted
(Table 4). The last stage is the naming
stage, which is one of the most important
stages of exploratory factor analysis. The
more correlated variables are placed in one
group, as a result of which two direct and

indirect factors were identified (Table 5)

Table 4: Factor analysis questionnaire Socio-
economic Factors Affecting drivers' accidents

Variables Factor loads

Factor 1 Factor
Car value 0.901 ‘
Income 0.868
Job 0.895
Health and medical -0.736
expenses
Level of Education 0.825
Housing value 0.809

Table 5: Questions of each of the (haming stage) discovered factors questionnaire Socio-economic
factors affecting drivers' accidents

Agents explanatory Related questions Number Name of the
variance associated agent
First factor 47.234 (Car value, Income, Job)1 to 3 3 Direct factors
second factor 17.008 (Health and medical expenses, Level of 3 Indirect factors
Education, Housing value )4 to 6

In naming the factors, an effort has been
made to take into account the points raised
in the study so that the variables of the first
factor, i.e. car value, income, and
occupation had a high correlation (more
than 0.6) with each other and were direct
influencing factors on traffic accidents.
Also, healthcare costs, education level, and
housing value formed the second factor, the
indirect factor, and had a factor load of
more than 0.6. The negative sign in health-
treatment costs (-0.736) only indicates the
opposite direction of this factor with the rest
of the factors.

'Discussion

One of the most important issues in today's
societies, which has increased the level of
well-being of people, is the use of vehicles.
However, for many socio-economic
reasons, these devices have caused
problems such as violations and road
accidents, which are of the significant
public health problems in the world,
especially in Iran. It requires a coordinated
and comprehensive effort for prevention.
Injuries caused by road accidents in Iran are

one of the five main causes of death, and
after death caused by cardiovascular
diseases and cancers, it is the third cause of
death. [4] Research results show that the
average age of the injured is 33.76 + 9.62.
Mishra et al.'s study also showed that most
of the injured are in the age group of 15 to
39 years. [14] Out of the total number of
injured people admitted due to driving
accidents in Imam Khomeini Hospital of
Urmia, 93.3% were men and 6.7% were
women., which was consistent with the
studies of Halimarian. [15] Also, the results
of studies in line with the present study
indicated that most of the traffic victims are
married people. [16] However, in Soares'
study, the opposite of this issue was proven
because married couples mostly have
families and are in the age group with more
experience and more accuracy in traffic
accidents. [17] Also, the results of Khanleri
et al.'s study [18] showed that accidental
drivers drove an average of 9 hours a day.
The results of some studies that were in line
with the present study showed that angry
drivers are more prone to shouting and
arguing, verbal disrespect, not giving way
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to other drivers, warning, and hitting other
people's cars. [19] On the other hand,
people who use sleeping and sedative drugs
[20] and alcohol [21] before driving are
more likely to have an accident than other
people, because the individual performance
of these people is reduced and controlled
while driving. It disrupts attention for many
tasks and increases the desire for risky
tasks. In cases of accidental patients that
lead to death or injury, having a certificate
and not having a certificate is very
important. [22] The chance of death of
people who do not have a driver's license
was more than other people. The relative
increase in mortality among drivers can be
controlled to a large extent by using safety
devices such as airbags and seat belts. [23]
Moreover, the results of exploratory factor
analysis using the maximum likelihood
analysis method and factor rotation method,
showed that the number of extracted factors
is 2. Pebble plot results confirmed this
number of factors. The Varimax factor
rotation method was also used to identify
items related to each of the identified
factors. In such a way, variables with higher
correlation were placed in one group and as
a result, two direct and indirect factors were
identified. Therefore, the direct factors of
the car value, income, and job with an
amount of explanatory variance of 47.234
in the highest degree of importance, and
indirect factors of healthcare costs,
education level, and housing value with an
explanatory variance of 17.008, in the
second place were the factors whose
eigenvalue was greater than one. These
factors explained a total of 64.24% of the
data changes. In similar studies, a
significant and high impact has been
reported between the direct factors of car
value and type [24], drivers' jobs [25], and
drivers' income [26] with accidents and
their severity. Another study showed that
young drivers from working families with
low income are 80% more exposed to
accidents than young drivers from working
families with  high  income. [27]

Furthermore, the significance of the
relationship between indirect factors and
accidents has been shown in some studies.
A study reported that there is a significant
relationship between the share of healthcare
expenses and accidents, that is, people who
spend a larger share of total expenses on
their health and healthcare expenses are
exposed to fewer accidents. [27,28] In
another study, it was found that there is a
significant relationship between the level of
education and injuries caused by accidents.
[29] Injuries caused by traffic accidents are
more common in people with low education
and unemployment than others. [6]
Undoubtedly, this study has strengths and
limitations. Among the strengths of the
current study were the comprehensive and
appropriate design of the questionnaire, the
use of exploratory factor analysis, and the
use of experts for data collection.
Moreover, one of the limitations of this
study is the inability to examine the people
who died at the scene of the accident, the
lack of inclusion of people who went to the
emergency room and were examined on an
outpatient basis and did not need
hospitalization, and the injured who died in
the emergency room. Since the sampling
was done from within Urmia, it is
impossible  to generalize to larger
communities. It is suggested that more
detailed studies on traffic data be conducted
to extend the results to wider
communitiesThe results showed that the
constructs of the questionnaire with
Cronbach's alpha (a = 0.84) have the
necessary validity and reliability and can
provide evidence for the validity of the
acceptable exploratory factor structure.
Therefore, this questionnaire, in research
related to specialized training in the field of
traffic, improvement of car safety and
paying attention to the type of «car,
Increasing household purchasing power,
improving job status, increasing the share
of people's health and care expenses from
the total living expenses and improving
health is reliable and usable.
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