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Abstract
Introduction: Due to the high level of vulnerability, motorcyclists are considered a priority
for research and intervention. Therefore, this study aimed to improve the society’s awareness
and attitudes toward motorcycle traffic safety.
Method: This study involved a randomized clinical trial conducted in 2016 among trauma
patients and their caregivers in Shahid Rajaee hospital, Shiraz. Block randomization was
used to divided the patients into study and control groups. Data collection was done using
a researcher-made questionnaire called “Awareness & Attitude associated with Motorcycle
Traffic Safety”; the questionnaire was found reliable with a Cronbach’s alpha of 78%. We made
use of a pairwise T-test to make our intergroup comparisons; in cases of non-normal data, a
non-parametric alternative was employed. The one-way analysis of variance (ANOVA) was
used to study the inter-variable relationships.
Results: Participants included 276 patients, 138 in each group. Generally, 72.7% of the
population consisted of males and the rest were females. The participants had a mean age of
31.38±10.46 years. Our pairwise T-test in the case group revealed a significant difference in
attitudes and awareness of the subjects before and after the intervention (P<0.001). The oneway ANOVA indicated the influence of marital status on the level of awareness after training.
Furthermore, training had the highest impact on the age-group of 47-62 years old.
Conclusion: Training would lead to increased awareness and improved attitudes in society
toward motorcycle traffic safety, and would indirectly be an effective step toward improvement
of traffic culture and reduction of road traffic accidents (RTA).
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Introduction
oad traffic accidents (RTAs) have a special
significance due to their specific characteristics
as high incidence, high severity and direct
involvement of people, which are all more distinct in
developing countries such as Iran (1). Among road
users, motorcyclists are in a priority for research and
intervention due to their high vulnerability (2). The
structural characteristics of motorcycles cause the
riders to experience more serious injuries than other
motor-vehicle drivers(3).
According to reports from the World Health
Organization (WHO), more than 50% of road traffic
fatalities in the world occur among the age-group of
15-44. Thus, it has been shown that the structured
teaching programs are effective in improving
knowledge and attitude of college student on road
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traffic accident(4, 5). Research shows that it is often the
wrong behavior of drivers that leads to collisions(6).
Lack or shortage of accurate data regarding
awareness, attitudes and practices of different
social groups in relation to driving is an important
issue which should be considered in any planning
for prevention and improvement of traffic-related
problems(7). The most efficient way to reduce such
incidents is to implement preventive solutions and
educational programs; in other words, we must use
the literature in the field to develop our plans toward
changing attitudes, behaviors and lifestyles in the
society(8). Numerous studies have confirmed the
positive effects of educational interventions related to
prevention of RTAs. Following training, these studies
achieved results such as reduced trauma incidence
and mortality rates, as well as reduced lengths of
J Health Man & Info, January 2019, 6(1)
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hospital stay (9-11). Toward effective design and
implementation of educational programs on traffic
safety, particularly in developing countries, we
must act in accordance with the available research
and evidence on traffic collisions and the specific
socioeconomic
conditions(12).
Furthermore,
interventions that use a combination of multiple
educational methods in longer periods of time have
proven more effective compared to others(13).
There are many methods usedto reduce RTA, such
as using helmet. For example, perceived behavioral
control and social norms can be influential in using
the helmet in a traditional setting, which can be
used in planning head injury prevention programs
for motorcyclists(14, 15). Since the relatives of RTA
victims are more accessible and have the highest
influence on patients, they were selected as the target
group in this study. It is of great importance to increase
the awareness and correct the attitude of the public
in relation to injuries caused by motorcycle accidents
and the effective role of protective equipment such as
helmets in preventing said injuries. Therefore, this
study focused on prevention of motorcycle accidents
within the topics of primary prevention, increased
awareness and improved attitude toward traffic safety.
Methods
The present interventional study was conducted in
July 2016, in Shahid Rajaee hospital, Shiraz, the main
referral center for trauma cases. The participants
entered the study through census; written informed
consents were obtained at the beginning. Afterwards,
by using randomization method the subjects were
divided into intervention and control groups.
Inclusion criteria were age over 15, willingness to
participate, a stable condition both physically and
emotionally, and a history of more than one week
of hospitalization in Rajaee hospital. Individuals
under 15 years of age, emergency and ICU patients
and their relatives, and people who hadn’t received
a full training program were excluded from the
study. In this research, data were collected using a
researcher-made questionnaire titled “Awareness and
Attitude associated with Motorcycle Traffic Safety”.
Demographic information included age, gender,
marital status, education, occupation and motorcycle
license. Based on ICD-10, motorcycle accidents were
classified under the categories V00-V09 (13). To
assess the effects of training in different age-groups,
the subjects were divided into the age-groups of 1530, 31-46, 47-62 and 63-78 years.
Totally, 276 patients and patient caregivers (138
in each of the case and control groups) were enrolled
16
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in the study. After obtaining the consent from, the
participants’ information were recorded with ethics.
The awareness and attitude questionnaires were first
distributed among the control group; this group
received no training. One week later, the group
completed the questionnaires again. Then, it was
time for the case group to fill out the questionnaires.
Telephone contacts served to check and complete the
missing information in the questionnaire.
The “Awareness and Attitude associated with
Motorcycle Traffic Safety” questionnaire includes 20
items, out of which 12 assess the level of awareness
(Items 1, 3, 4, 6, 11, 12, 13, 14, 16, 17, 18 & 20) and 8
make an evaluation of attitude (Items 2, 5, 7, 8, 9, 10,
15 & 19). The items are rated based on a 3-point Likert
scale (agree, disagree, no comment). In all items,
“agree” received 3 points, “disagree” was scored 1
point, and 2 points were given to the “no comment”
choice. There was a minimum score of 12 and a
maximum score of 36 in the awareness dimension;
in the attitude dimension, minimum score was 8 and
maximum score 24.
In the course of the questionnaire’s development,
45 items were first designed in relation to motorcycle
traffic safety. The questions were then assessed by
12 traffic experts, who scored the items according
to Lawshe’s content validity approach (1. Item is
essential 2. Item is appropriate but not essential 3.
Item is not appropriate).
The appropriate questions were then selected
based on each item’s CVR (Content Validity
Ratio); in this regard, 20 questions out of 45 had an
acceptable score. Thus, the questionnaire’s content
validity was ensured. To validate and standardize
the questionnaire, a total of 200 relatives of the
patients (10 individuals per each item) completed the
questionnaire. Cronbach’s alpha was used to assess
the reliability of the questionnaire (14); in this regard,
the alpha value was obtained as 73%, which was
standardized as follows:

Procedure and Educational Content
This interventional study commenced after
receiving approval from the ethics committee of
Shiraz University of Medical Sciences and being
registered in the official website of the Iranian
Registry of Clinical Trials (IRCT) under the code no.
IRCT2016091729837N1. Unlike the case group who
attended the training program, the control group
received no training. Interventions involved multiple
methods of education, including a collection of

A training approach toward safety of motorcyclists

short educational video clips, animations and short
documentaries related to motorcycle traffic safety and
distribution of educational pamphlets and posters.
Moreover, a 3-hour training workshop was held for
the case group regarding prevention and reduction
of motorcycle accidents. One week following the
intervention, the questionnaires were redistributed
among the case group in order to assess the impact of
the educational program. After final collection of the
questionnaires, the training program was performed
for the control group due to ethical considerations.
Statistical Methods
Data were categorized using descriptive statistics. A
pairwise T-test was used for intergroup comparisons.
Furthermore, normality of data distribution was
assessed via the Kolmogorov-Smirnov test; in the
cases of non-normal distribution, a non-parametric
equivalent of the T-test was employed. The one-way
analysis of variance (ANOVA) was used to study
the inter-variable relationships between attitude
and awareness with occupation and education
status. For evaluation of the attitude and awareness
relationship with age, license and marital status, we
used correlation and independent t-test, respectively.
Data were analyzed using SPSS version22.
Results
Out of the 276 participants, 138 were assigned to the
case group and the remaining 138 formed the control
group. Overall, there were 202 men (72.7%) and 75

women (27%) in the study. Participants had a mean
age of 31.38±10.46, with 17 being the minimum
and 72 the maximum age. Table 1 presents our
population’s demographic characteristics stratified
by group (case-control).
This Table shows that the majority of the
participants in both case and control groups were
single men with motorcycle licenses. Furthermore,
these individuals mostly had academic degrees
and were self-employed. Overall, the mean scores
for attitude were12.15 and 13.21 among patients’
relatives before and after training, respectively. The
relatives had an overall mean score of 15.34 and
16.37 for awareness before and after the intervention,
respectively. Table 2 provides the mean scores of
awareness and attitude for patients’ relatives stratified
by group (case-control).
According to our statistical tests, the two study
groups (case-control) were generally similar before
training. Meanwhile, the awareness and attitudes of
the two groups were the same prior to the intervention.
However, we found a significant difference between
the groups after the relatives attended the training
program (P<0.001), which indicates the effectiveness
of our interventions. Moreover, there were significant
differences between the changes of attitude and
awareness in the case and control groups.
Due to the absence of educational interventions,
the mean scores of awareness and attitude did
not change that much in the control group. In the
case group, however, the pairwise T-test revealed

Table 1: Frequency distribution of the study variables based on demographic characteristics stratified by group
Variable
Case Group
Control Group
Frequency (%)
Frequency (%)
Gender
Male
96 (69.6)
105(76.1)
Female
33(23.9)
42(30.4)
Marital Status
Married
57(41.3)
61(44.2)
Single
81(58.7)
77(55.8)
Motorcycle License
With License
84(60.9)
99(71.79)
Without License
54(39.1)
39(28.3)
Education
Illiterate
2(1.4)
2(1.4)
Elementary School
4(2.9)
2(1.4)
Middle School
19(13.8)
17(12.3)
High School
53(38.4)
52(37.7)
Higher Edu.
60(43.5)
65(47.1)
Occupation
Clerical Worker
19(13.8)
21(15.2)
Laborer
9(6.5)
8(5.8)
Housewife
21(15.2)
17(12.3)
Student
23(16.7)
23(16.7)
Retired
11(8.0)
6(4.3)
Self-employed
44(31.99)
50(36.2)
Other
11(8.0)
13(9.4)

P value
0.12
0.45
0.53
0.63
0.15
0.08
0.98
0.75
0.63
0.95
0.63
0.75
0.75
0.65
0.98
0.53
0.15
0.75
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Table 2: Effects of training on awareness and attitudes stratified by group
Variable
Case Group
mean±SD
Attitude
Pre-training
2.70±12.23
Post-training
3.10±13.92
Awareness
Pre-training
3.20±15.47
Post-training
3.72±17.18
Overall
Pre-training
5.02±27.71
Post-training
5.93±31.15

Control Group
mean±SD
2.86±12.06
2.75±12.50
3.56±15.21
3.49±15.57
5.76±27.28
5.48±28.07

Table 3: Relationship between the study variables and post-training awareness and attitudes in the case group
Variable
Attitude
Awareness
Statistical index value
P value
Statistical index value
Age
Correlation
0.80
0.75
Correlation
0.64
Marital Status
Independent t test
1.08
0.30
Independent t test
7.15
Gender
Independent t test
0.02
0.89
Independent t test
0.29
License
Independent t test
0.02
0.87
Independent t test
1.45
Occupation
Anova test
0.88
0.51
Anova test
1.72
Education
Anova test
0.22
0.92
Anova test
0.87

P value
0.112
<0.001
0.089
<0.001
0.074
<0.001

P value
0.93
0.01
0.59
0.23
0.11
0.48

significant differences in the attitudes and awareness
of the participants after training (P<0.001).
Our one-way ANOVA to determine the main
effects of the study variables on awareness and
attitudes of the participants after training showed
that none of the variables had any effect on attitude;
however, the result of independent t-test showed that
marital status had an impact on the level of awareness
following the intervention (Table 3).
Figure 1 was displays the results of the evaluation
of the overall influence of our training program in
different age-groups. As can be observed in the
Figure, training had the highest impact on the agegroup of 47-62. Meanwhile, the mean scores of case
and control groups he mostshowed t differences in
this age-group.
Discussion
Our study results revealed the positive effect of
educational interventions on the participants’
awareness and attitudes. In the case group, the
awareness mean score increased from 15.47 before
the intervention to 17.18 after it; there was also an
increase from 12.23 to 13.92 in the group’s attitude
mean score. Improving the attitude of the society
toward adherence to traffic laws can be a key factor
in accident prevention(16). Numerous studies have
evaluated the awareness and attitudes of different
social groups related to compliance with traffic
regulations (16-19). In a study in Bandar Abbas on
the knowledge, attitudes and practices of drivers with
regards to traffic laws, around 30.2% of the 169 drivers
with 6-10 years of driving experience had adequate
18
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Figure 1: Total mean scores after training in different age-groups
stratified by group (case-control

knowledge on adherence to rules. Furthermore, 43.5%
of the drivers in the 31-40 age-group had a positive
attitude toward adherence to traffic regulations(17).
Moreover, in a study in Saudi Arabia evaluating the
knowledge and attitude of medical students toward
traffic laws, 75% of the students had proper knowledge
on the rules and regulations; in that study, 66.6%
of the students believed that the lack of adequate
knowledge on traffic regulations is the reason behind
high-speed driving and road traffic collisions(18).
According to our study results, training had
different effects in different age-groups relate to
increased awareness and positive attitude toward
adherence to traffic laws. Our training program had
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the highest impact on the age-group of 47-62. Also,
the most difference between the mean scores of the
case and control groups was observed in this agegroup. In another study on the knowledge, attitude
and practice of drivers, most individuals with
adequate knowledge on traffic laws were in the 31-40
age-group(19). Moreover, the results of the present
study indicated a significant association between
marital status and awareness which can be due to
their greater experience. In Yonesian et al.’s study on
the knowledge, attitude and practice of motor-vehicle
drivers toward traffic laws, married people had more
positive attitudes and better practices(20), which is
consistent with our findings.
In this study, a training program was held to
increase the awareness levels and improve the attitudes
toward motorcycle traffic safety. Researchers believe
that due to the high vulnerability of motorcycle
users, this group is in priority for research and
intervention(21). Negative attitudes toward helmets
is one of the main factors leading to reduced helmet
use among motorcyclists(22). In the present study,
the participants received training on motorcycle
safety, especially helmet use and the characteristics of
standard helmets. In this regard, our results indicated
improved awareness and attitudes after training. A
case-control study in the UK evaluated the attitudes
toward motorcycle traffic safety in 2010; their case
group consisted of motorcycle riders injured in
traffic accidents and the control group included
motorcyclists working in gas stations. Their results
showed that adherence to regulations and use of
helmets and protective clothing depended on a rider’s
attitude and level of experience(23). The educational
interventions in the present study involved training on
level-1 prevention of accidents, which was performed
among physically and emotionally stable patients and
their relatives aiming to reach increased awareness
levels and improved attitudes. Various target groups
are commonly used in traffic-related interventional
research designs; our choice in particular was due to
the accessibility of patients and their relatives, as well
as their hands-on encounter with trauma. There have
been numerous studies on prevention of RTAs, most
of which have involved design and execution of prepost interventional programs. These interventions
were mainly held for the general population of drivers,
road drivers, young individuals, students and/or
parents to young children. These studies reported
outcomes such as reduced incidence of RTAs and
relative injuries, increased usage of safety equipment,
decreased driving speeds, and reduced rates of drink
driving (24-26).

In a study in France (2008), 261676 drivers
participated in a 2-day training course aiming at
promotion of driving safety. After training, the
participants were encouraged to reflect on their driving
behavior in terms of lifestyle, beliefs, social rules and
attitude toward dangerous driving. Moreover, there
was a special focus on the drivers’ awareness and
reduction of high-risk driving in that study. Their
results were analyzed during the training sessions
and put to discussion among the participants, which
showed an increase in the awareness levels following
the intervention (27). Duperrex et al. did a study on
the impact of safety education for pedestrians on
the injury prevention; they found that training had
significant effects on the behavior of pedestrians. In
this regard, the safety education had led to improved
attitudes in the experimental group; the mean score
increased from 0.17 pre-intervention to 1.48 postintervention in this group; the group also had a mean
awareness score of 0.16 before the training, which
increased to 1.01 afterwards(25). Their findings were
consistent with our results.
Strengths, Limitations and Suggestions
The educational intervention performed toward
reduction of traffic accidents and promotion of
proper driving culture is considered a strength of
this study. According to our knowledge and search,
very few studies have addressed this subject across
the globe. In Iran, however, this is the first time such
a study is conducted in a central trauma hospital.
Furthermore, due to the differences in learning
skills, various educational methods were used in this
study, such as face-to-face training, the use of video
clips, animations and documentaries, posters and
educational pamphlets. However, as a result of the
study limitations, we weren’t able to distinguish the
training programs based on groups. Our suggestion is
to design the training programs based on the specific
characteristics of each group in terms of age, gender
and level of education. Furthermore, longer follow-up
periods were not possible due to the patients being
discharged or the relatives being substituted.
Conclusion
Educational interventions lead to increased awareness
and positive attitudes in society toward adherence
to laws for motorcycle traffic safety. Training can
indirectly be an effective step toward improvement
of traffic culture in the community and reduction of
road traffic accidents.
Conflict of Interest: None declared.
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