Health Scope. 2013 Summer; 2(2):110-5.

DOI:10.17795/jhealthscope-11552

Published Online 2013 July 18.

Research Article

The Relationship Between Driving Aberrant Behavior and Self-Reported
Accidents Involvement Amongst Professional Bus Drivers in the Public

Transportation Company

Sakineh Varmazyar ', Seyed Bagher Mortazavi ", Ebrahim Hajizadeh *, Shirazeh Arghami’

1 Department of Occupational Health Engineering, Faculty of Medical Sciences, Tarbiat Modares University, Theran, IR Iran
Department Of Bio-statistical, Faculty of Medical Sciences, Tarbiat Modares University, Theran, IR Iran
Department of Occupational Health Engineering, Zanjan University of Medical sciences, Zanjan, IR Iran
*Corresponding author: Seyed Bagher Mortazavi, Department of Occupational Health Engineering, Faculty of Medical Sciences, Tarbiat Modares University, Theran, IR Iran. Tel.[Fax:
+98-2182883825, E-mail: Mortazav@modares.ac.ir.

Received: April 13, 2013; Revised: Jun 10, 2013; Accepted: Jun 11, 2013

Background:The mostaccidentscanbedirectlyattributed tohuman factors. Hence, more traffic crashesresult from driver malfunctioning
which from among them, the driver behavior is a proximal factor in the road traffic injuries causation chain.

Objectives: This study aims to investigate relationship between aberrant driving behaviors questionnaire (DBQ factors) and self-report
crashes involvement amongst professional bus drivers of public transportation system.

Materials and Methods: This analytical descriptive study was performed on 161 urban bus drivers in Tehran. Proportional sampling
method was used to select drivers from nine systems or areas. Data were collected through questionnaire including driver's behavior and
their demographic information. Validity and reliability of the driver's behavior questionnaire for bus drivers had been confirmed in a
previous study. Data collection was analyzed by Pearson correlation and regression logistic of in SPSS 16 of software.

Results: Drivers reported accident involvement during the past three years with mean and standard deviation 2.4 * 3.2, so that 31.1%
had been involved in three or more accidents. There was a negative significant correlation between age and risky violation (P = 0.01).
Furthermore, accidents involvement in the last three years was positively correlated with working hours per week (P=0.003) and traffic
offences (P = 0.005). Mistake as a driving aberrant behavior had a direct significant relationship with annual mileage (P = 0.020) and

accidents involvement in last three years (P=0.025).

Conclusions: Bus driver’s crashes can be reduced by less driving time and mistakes which is dependent on mileage they drive.
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1. Background

Road traffic accidents are considered to be the second
highest cause of mortality in Iran (highest cause is coro-
nary heart disease) (1). Also world health organization
(WHO) statistics show that Iran has one of the highest rates
of morbidities and mortalities due to trafficaccidents in the
world, which occurs for professional and nonprofessional
drivers and motorcyclists, pedestrians, etc (2). The study re-
sults identified that human factors are as probable causes
in 93% of the investigated crashes while environmental
factors and vehicular factors are the probable causes only
in 34% and 13%, respectively (3). So, most accidents can be di-
rectly attributed to human factors (4). Hence, more traffic
crashes result from driver malfunctioning rather than from
a technical failure of the vehicle (5). Reason et al. (1990) di-
vided human risk behavior to errors and violations, and de-
veloped a survey instrument, driver behavior questionnaire
(DBQ), to measure these concepts in driver behavior (5). It

is a method for studying self-reported aberrant driving be-
haviors and their relationship with different variables and
crash involvement (6). The main distinction between errors
and violations is based on the assumption that they have dif-
ferent psychological origins and demand different modes
of remediation (Reason et al., 1990). Errors are the result of
cognitive processing problems, whereas violations include
a motivational component and contextual demands (4). Er-
rors as the failure of planned actions to achieve their intend-
ed consequences (4, 5) (e.g., brake too quickly on a slippery
road). Errors subcategory included slip, lapse and mistake
(5, 79). Slips and lapses included attention and memory
failures (5, 6) (e.g., attempt to drive away from traffic lights
in third gear) (10). Mistake the plan itself may be inappro-
priate due to deficiencies in knowledge and judgment (8).
Violations defined as "deliberate deviations from those
practices believed necessary to maintain the safe operation
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of a potentially hazardous system" (4, 5, 11) also violation
as conscious deviations from rules or safe practices (e.g.,
driving above the speed limit) (10). Unlike errors, violations
were seen as deliberate behaviors, although both errors and
violations are potentially dangerous and could lead to a
crash. “Risky violation (RV)” in which aberrant behaviors is
always deliberate, highly risky, and non-emotional. Drivers
choose to take risks for convenience or profit in these cases
(10). “Highway violations” consists of behaviors like speed-
ing and running red lights. Furthermore, Highway viola-
tions focus on “gaining advantage” (e.g., speeding, overtak-
ing). There is extensive evidence that it is only the violations
score which is significantly correlated with and predictive
of crash involvement. However there are different patterns
of correlations with crash involvement (9). Whereas the
few researchers have studied the crash risk of professional
drivers in public transportation bus system due to aberrant
behavior and given this previous research has vouched that
there have been differences in the relationship between
DBQ scores and crash involvement (9).

2. Objectives

The aims of the present study were to survey relationship
between demographic variables, driving exposure and the
DBQ factor (aberrant driving behaviors) and crash involve-
ment for urban bus drivers.

3. Materials and Methods

3.1. Participants and Procedure

The study subjects were bus drivers working for public
transportation company in Tehran. This company is run
under Tehran municipality supervision to transport Teh-
ran citizens and surrounding area inhabitants efficiently
to manage city traffic volume. Drivers work in nine bus sys-
tems or areas located either in the city of Tehran or milieu re-

gions. There are five systems of bus rapid transit, three areas
with normal lines and a Trolleybus route. In this study, 161
professional bus drivers were randomly selected from the
nine bus systems or areas through a random proportional
sampling method with the help of bus lines supervisors. An
identification code was added to the questionnaires (demo-
graphic, driving information and driver behavior question-
naire) in order to match the responses. The researcher held
an interview session with drivers in groups of 5 - 20 people.
The researcher explained about the aims of the study and
the questionnaires to be filled out. Drivers were asked to
complete the questionnaire anonymously and return it in
that session.

3.2. Measures

3.2.1. Drivers Behavior Questionnaire

In this study, we used the 15 items version of Drivers Be-
havior Questionnaire (DBQ). Validity and reliability of the
questionnaire was approved in a previous study by the re-
searchers (12). Primary version of questionnaire included
50 items (12) from which unnecessary and irrelevant items
for bus drivers (24 items) were eliminated after testing
face and content validity for this population. An explorato-
ry factor analysis with varimax rotation was used for load-
ing of remaining 26 items to select the most informative
factors of the DBQ. Factor analysis suggested an accept-
able four factors solution (Risky Violation, slip and lapse,
Highway Violation and mistake) with 45.15% total variance
(Table 1). Due to small amount of variation explained by
other factors, those factors did not interpreted (13). The Al-
pha coefficient and Spearman’s rho correlation coefficient
in testretest were calculated 0.85 and 0.74 respectively.
Therefore, the 15 item version of DBQ including four fac-
tors was used in the present study. Drivers responded to
equations on the basis of five-point likert scale. (0= never
to 4 =nearly all the time).

Table 1. Number of Items and Variance Each the Factors Questionnaire

Aberrant Behavior Number of Items Amount of Explained Variance, %
Risky violation 5 229

Slip and lapses 4 1

Highway violation 3 6.36

Mistake 3 4.89

3.2.2. Demographic and Driving Exposure Measures

Participants answered questions about age, education,
marital status, total driving experience (year), driving ex-
perience in the bus company as a bus drivers (year), weekly
driving time (hour), annual mileage (kilometer/hour),
number of crashes and traffic offences (financial penalties
driver by police due to violation of traffic regulations) in the
last three years.
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3.3. Statistical Analyses

The relationship between main variables (demographic,
driving information and driver's behavior) as independent
variables with accident involvement in the last three years
as dependent variable investigated via Pearson correlation
coefficient and odds ratio in binominal regression logistic.
Data collected from study were analyzed using SPSS 16 the
software.
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4.Results

4.1. Participants and Driving Exposure

The sample consisted of 161 drivers from nine systems
and areas in different sectors of the city in urban public
transportation bus company: express systems of routes,
one (5%, n = 8); two (21.7%, n = 35); three (7.5%, n =12); four
(16.1%, n = 26); ten (6.2%,n = 10); areas with normal lines,
six (16.8%, n = 27); seven(8.1%, n = 13), nine (15.5%, n = 25)
and Trolleybus system (3.1%, n = 5). Results indicated that
mean and standard deviation of age of the participants
was 39.9 + 4.84 years old with range of 30 - 50 years. All of
the participants were male, of which 99.4% were married.
46% (n = 74) of drivers had the education of secondary
school, 24.2% (n =39) high school, 29.2% (n = 47) diploma
and 6% (n =1) had education of association degree. Mean
and standard deviation driving-related information pro-
vided in Table 2.

4.2. The Factors Scores

Mean and standard deviation of factor scores or drivers’
aberrant behaviors is presented in Table 3.

4.3. Self-reported Accidents Involvement

From all 161 bus drivers, 31.1% had been involved in three or
more accidents in the last three years (Table 4).

4.4. Correlation Between Main Variables

The results related to correlation between demographic
variables, driving information, driver’s behavior and self-
report crash in the last three years is provided in Table 5.

4.5. Regression Analysis

The results of binominal logistic regression analysis with
self-report accident involvement (occurrence or non-oc-
currence) in the last three years as dependent variable and
demographic, driving information and drivers’ behavior as
independent variables are presented in Table 6.

(B) It logistic coefficient for each predictor variable. The
logistic coefficient (B) is the expected amount of change in
the logit for each one unit change in the predictor. The logit
is what is being predicted; it is the odds of membership in
the category of the outcome variable with the numerically
higher value (here a one, rather than zero). The closer a lo-
gistic coefficient to zero is, the less influence it has in pre-
dicting the logit. The Wald test (and associated p-value) is
used to evaluate whether or not the logistic coefficient is
different than zero. The Exp (B) is the odds ratio associated
with each predictor. We expect predictors which increase
the logit to display Exp (B) greater than one, those predic-
tors which do not have an effect on the logit will display an
Exp (B) of one and predictors which decease the logit will
have Exp (B) values less than one.

Table 2. Driving Exposure Characteristics and Crash Involvement of Study Sample (n =161)

Variables (scale) Mean £ SD
Total driving experience, y 17.52 £5.12
Driving experience in bus company, y 11.59 £3.34
Maximum speed, km/h 52.98+12.99
Driving time in week, h 58.46 +7.12
Annual mileage, km 34786.1+11960.7
Accidents involved in previous 3 years (No) 2.4+32
Table 3. Mean and Standard Deviation of Driver Aberrant Behavior
Aberrant Behavior, Items Mean + SD
Risky violation, 5 2.8 +231
Slip and lapses, 4 2.59+1.98
Highway violation, 3 173 £1.69
Mistake, 3 2.61+1.74

Table 4. Number of Drivers Involved in Accident in Previous 3 Years

Accidents involving, No Drivers, No Percentage
0 43 26.7%
1 29 18%
2 39 24.2%
23 50 31.1%
112 Health Scope. 2013;2(2)
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Table 5. Pearson Correlation Matrix Between the Study Variables With Self-report Crash

Age Total Driv- Bus Experi- Driving Annual Maximum  RiskyViola- Slip and Highway Mistake Accident
ing Experi- ence Time in Mileage Speed tion Lapses Violation in Previ-
ence Week ous3

Years
Total driv- 0.648P
ing experi-
ence
Bus experi-  0.5652 0.528P
ence
Driving 0.057 0.000 -0.095
time in
week
Annual 0.055 -0.105 -0.132 O.Nw»_u
mileage
Maximum -0.043 -0.097 0.023 0.100 0.000
speed
Riskyviola- -0.202P -0.089 -0.100 -0.065 0.013 0.006
tion
Slip and -0.041 -0.086 -0.026 0.005 0.057 0.01 0.000
lapses
Highway -0.127 -0.129 -0.058 -0.052 0.021 0.103 0.000 0.000
violation
Mistake -0.070 -0.150 0.009 0.090 0.1832 0.007 0.000 0.000 0.000
Accidentin -0.107 -0.069 -0.144 O.Nw_w 0.111 0.071 0.094 0.081 0.116 01772
previous 3
years
Traffic of- -0.137 0.003 -0.095 0.070 0.130 0.038 0.041 0.066 0.020 0.024 o.m_m_u
fence

b correlation is significant at the 0.01 level
2 Correlation is significant at the 0.05 level
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Table 6. Results of Regression Analysis

Logistic Coefficient = Wald Sig Oddsratio  95% Confidence interval for Odds ratio

Predictor variables Lower Upper
age 0.047 0.726 0.395 1048 0.941 1167
Total driving experience -0.020 0156  0.693 0.980 0.887 1.083
Bus experience -0.023 0.107 0.743  0.977 0.852 1.121
Driving time in week -0.022 0.610 0.430 0.978 0.926 1.034
Annual mileage 0.000 0.303 0.581 1.000 1.000 1.000
Maximum speed -0.003 0.052 0.820 0.997 0.968 1.026
Risky violation -0.015 0.026 0.871  0.985 0.821 1.182
slip and lapses -0.137 1235 0266 0.872 0.685 1110
Highway violation -0.051 0.152  0.697 0.950 0.732 1.230
Mistake 0.032 0.052 0.820 1.033 0.782 1363
Traffic offence -0.409 1.426 0.232 0.664 0.339 1300

. . the necessary distance from the car in front, mount and
5. Discussion

Self-reports can be a very useful and efficient means for
studying aberrant driving behavior. At their best, anony-
mous surveys can provide reliable in-depth information
about behavior, as well as about the motives and attitudes
leading to risky driving. One of the widely used instru-
ments for measuring self-reported driving is Driver Be-
havior Questionnaire (DBQ) (5). In this study bus drivers'
behavior in urban public transit company was investigat-
ed using DBQ, and then the relationship between drivers'
behavior and self-report crash in the last three years was
evaluated. The results from Table 2 show that the drivers
, in average, were involved in two crashes (Mean = 2.4)
over the last three years, however some of them may have
been involved in less accidents or even have had no in-
cident and some have reported more than two crashes.
According to the results of Table 3 it is denoted that 31%
of the bus drivers or in other words a third of the driv-
ers, were involved in the three accidents or more in the
last three years. Also, the results of this table indicate that
nearly 73% of drivers had at least one accident in the past
three years. Therefore is necessary attendance to effec-
tive agents on accidents.According to the expectations
(Tables), there is a correlation between driver's age with
total driving experience and bus experience, so that older
drivers generally have more experience. Also both experi-
ences (Total and bus) together have significant and direct
association. The results in Table 5 showed that risky viola-
tions have significant and negative correlation with age
(r=-0.202 in error level of less than 0.01 and confidence
interval 99%) namely young drivers reported greater
risky violations.The result is in line with the study of Sull-
man amongst New Zealand truck drivers that both viola-
tion and aggressive violation were in a significant nega-
tive correlation with age (9). Given that in present study
risky violations were related to cases such as not keeping
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discount passengers out of the station, overtaking the
slow moving vehicle, it is more likely that risky behav-
iors emerges among young drivers. Slip and lapse and
highway violation are not significantly correlated with
any of the main variables.In the present study, driving
duration in weekdays had significant and positive cor-
relation with annual mileage (r = 0.234) that naturally
means more time and more traveled kilometers which
is in line with others studies (9, 14). As well as all men-
tioned, driving time in week had meaningful and direct
relation with self-reported accident in last three years (r
=0.231). This means that more hours of driving per week
cause fatigue increase, decrease of attention and judg-
ment of driver while driving and thus will result in ac-
cident.Correlations between mistake while driving with
annual mileage (r=0.183) and self-reported accident (r=
0.177) indicated that there is significant and positive as-
sociation in error level of less than 0.05 and confidence
interval of 95% namely with reduce kilometer traveled,
mistakes decrease and so does involvement in accident.
There is a significant and direct relevance between traf-
fic offences of driving and accident involvement (r =
0.218).This means that drivers with more traffic offences
may be more prone for involvement in crashes that is
consistent with Davey study (14). Results of logistic re-
gression analysis (Table 6) showed that none of the de-
mographic variables, driving information and driver
behaviors had ability to predict crash in the last three
years. While in the study of Rowland three variables of:
Km per year, errors and work pressure were predictive
of crash risk in the last years in Australian (15). Also in
the Sullman study, age (young drivers) and aggression
violation variables based on logistic regression have
odds ratio of 6.6 and 1.5 times for prediction of crash-
es involvement (9) and in the research of Bener, errors
predict accident involvement with odds ratio of 2.8 (7).

Health Scope. 2013;2(2)
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In the Tronsmoenstudy with the aim of is to examining
associations between crash involvement on one hand
and young drivers’ safety attitudes (aged 18 - 20 years),
self-assessment of driving ability and self-reported
driver behavior on the other hand. The results show
that Young novice drivers’ crash involvement seems
stronger associated with driving skills (manifested as
self assessment of driving ability) than safety attitudes
and self-reported driver behaviors (16).Given that driv-
ing style (motives, attitudes and personality traits) and
driving skills (information processing and motor skills)
can interact together to influence crash risk, use of safe-
ty margins, the probability of errors and recovery from
errors (4), are necessary to reduce errors and violations
in order to decrease socio-economical problems and
community burdens (7). Errors are the result of cogni-
tive processing problems, whereas violations include
motivational component and contextual demands (4).
Thus errors may be reduced via participation in skill-
based training courses in the deployment of attention
resources (11), while violations can be minimized by at-
tempting to change attitudes, beliefs and social norms
(8). Given that 73% of the drivers were involved at least
once in crashes during past three years and driving
time, mistake and number of traffic offences are effec-
tive agents in occurrence of crashes, it is essential to
reduce driving time during the day. Also, in order to
reduce mistakes and traffic offences while driving it is
essential to accurate statistics of accidents and traffic
offences created due to mistake provided to drivers via
bus company, likewise training courses are held in field
of increase attention and precision in observations and
judgments of drivers' and prevents violation in order to
increase traffic offences.
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