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Abstract

Background: Motorcyclists are among the greatest vulnerable individuals of road accident victims. Their behavior has a significant
correlation with increased injury and mortality rate. Determining the risky and unsafe behaviors of motorcycle drivers is necessary
for preventing riders and other citizen from potential accident risks.
Objectives: The aim of this study was to determine the risky driving behaviors of motorcyclists in Iran.
Methods: A cross-sectional study was done in 2019 in Sistan and Baluchestan Province as the second widest province of Iran. Using
randomized sampling method, we included 613 motorcyclists from the province. To collect data, the Persian version of Motorcycle
Riding Behavior Questionnaire (MRBQ), as a standard questionnaire, was used. For data analysis, descriptive and analytical statistics
such as one-way analysis of variance (ANOVA), t-test, and linear regression were used by SPSS software version 21.
Results: The age range of 57% of the motor riders was 15 - 30 years, and 50% of them did not use any safety equipment. About 58% of
the subjects had started motorcycle riding under 18 years old, and 73% of them did not have a motorcycle riding license. Moreover,
more than 50% of motorcyclists used mobile phones while driving. The mean score of driving behavior (106 ± 22) was desirable.
Based on multivariate analysis, job, average amount of riding, lacking a riding license, type of motor, alert from police, non-fasting
helmet band, exceeding speed limits, fatigue, and hand-free riding were the main predictors of risky riding score (P < 0.05).
Conclusions: According to our results, the riding behavior of motorcyclists was desirable; however, many people used motorcycles
without a license and safety equipment, which increases high-risk behaviors. Considering the potential dangers of motor riders, it
seems necessary to hold training courses to obtain motorcycle certification and how to use safety equipment.
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1. Background

It is widely recognized that road safety is a public
health challenge. According to the World Health Orga-
nization (WHO), road traffic accidents are amongst eight
leading causes of death worldwide (1). Additionally, nearly
3400 people die every day on roads (one death on road ev-
ery 24 s) in the world (2). Motorcycle riders’ behaviors con-
tinue to be a challenge in both developing and Organiza-
tion for Economic Cooperation and Development (OECD)
member countries (3). Their behaviors play a key role in
increasing the mortality rate due to traffic crashes (4). Ac-
cording to international reports, the probability of motor-
cycle accident is 9.3 times more than car accident (5). Ac-
cording to a report, about 40% of motorcycle riders had
been involved in accidents during a year in Asia (6). It has
been shown that in eastern Mediterranean region coun-
tries, including Iran, motorcycle injuries are a major pub-
lic health problem (7). As noted in the reports of the WHO,

the rate of road accidents in Iran exceeds the global aver-
age (about 13 times more than the global average). This re-
port places Iran among the countries with the highest road
traffic death rate (8, 9). In this regard, many people die or
get injured each year as a result of these accidents (10).

Motorcycle is inherently unsafe and is increasingly
used by the youth (11). It is a popular mode of transporta-
tion in many developing countries, including Iran (12). The
huge number of motorcycles on road may cause the high
rates of motorcycle accidents (1, 13). It is estimated that
about 30% of the motor vehicles are motorcycles (14). Iran,
along with other countries that have large numbers of mo-
torcycles is facing great motorcyclist fatalities. In Iran,
more than 51% of transport accidents leading to death or
hospitalization occur among motorcycle riders (15). Ac-
cording to a national survey in Iran between 2011 - 2017,
about 23% of fatal traffic injuries were related to motorcy-
cle users (16).

Investigations have shown that most traffic crashes are
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the result of incorrect human behaviors (17). In this regard,
Hussain (18) found that a one-unit increase in distracted
violations increased the probability of being involved in
road traffic accident by 54%. It is believed that, given the
high vulnerability of motorbike riders (19, 20), they have
priority for examination and intervention (4, 21). Besides,
studies on traffic accidents among underage users of mo-
torcycles are seldom in the literature (22).

As mentioned above, Iran is one of the countries with
a very high number of motorcycles (about 30% of all ve-
hicles); therefore, understanding motorcycle riders’ risky
behaviors is essential for developing effective interven-
tions (23). Besides, motorcycle riders are among the most
vulnerable road users (24). Hence, recognizing the risky
actions of motorbike riders is important to prevent, sus-
tain, and develop the health of this group and other society
members.

2. Objectives

According to a previous study, the rate of road traf-
fic injury and mortality is high in Sistan and Baluches-
tan Province (25). Hence, the aim of this study was to de-
termine the riding patterns and risky riding behaviors of
motorcycle riders in Sistan and Baluchestan as the second
widest province of Iran and investigating some of its pre-
dictors. The findings of this study would increase knowl-
edge of motorcycle safety and can be used by the policy-
makers to enhance road safety.

3. Methods

A cross-sectional study was carried out in Sistan and
Baluchestan, the second widest province of Iran, in 2019.
The province, as a developing region with about three mil-
lion people, is located in the southeast of Iran (26). The
study population consisted of all motorcycle riders living
in the province in 2019.

According to the objectives of the study, the average
score of motorcycle riding behavior was extracted from
the previous studies. The sample size was estimated to be
600 individuals through considering the first type error of
0.05, power of 80%, and relative error of 0.05. Hence, we
used multi-stage randomized as the sampling method in
the province. In this regard, four densely populated cities
of the province, including Zahedan, Zabol, Chabahar, and
Iranshahr, were considered as clusters (Figure 1). There-
fore, in proportion to the population, the samples were
randomly selected from the four regions.

Inclusion criteria were living in Sistan and Baluchestan
province, the use of motorcycles more than once, and abil-
ity to communicate and respond to questions. Also, having

mental disorders and reluctance to participate in the study
were regarded as the exclusion criteria.

3.1. Study Instrument

For data collection, we used the Persian version of Mo-
torcycle Riding Behavior Questionnaire (MRBQ). The MRBQ
was advanced to examine behavioral factors influencing
motorbikes’ crash risk, including faults and violations
along with the use of motorcycle safety equipment and
tools via self-report (27). The validity and reliability of the
questionnaire have been approved and reported in some
previous studies in Iran (28, 29). The questionnaire in-
cluded two sections: the first part comprises demographic
information, history of riding a motorcycle, use of helmet,
maneuvering on a motorcycle, and history of an accident;
and the second part covers the motorcycle riding behav-
ior. This section consists of 48 questions on six dimen-
sions, including speed violations (11 items), traffic errors
(12 items), safety violations (7 items), traffic violations (5
items), stunts (7 items), and control errors (6 items), with
a 5-point Likert (never, rarely, sometimes, often, and most
of the times) for scoring (28). Since the questions are neg-
ative, a "never" answer gives score 1, and the "most of the
times" answer gives score 5. Therefore, the total driving
behavior score in the worst case is 240. Achieving higher
scores in this questionnaire indicates high-risk behaviors
among individuals. According to the range of the ques-
tions in this study, scores between 48 - 112 were calculated
as an appropriate motorcycle riding behavior, scores be-
tween 112 - 176 as a moderate behavior, and scores between
176 - 240 as inappropriate riding behavior.

3.2. Data Collection

The data were gathered from motorcyclists in four
cities of Sistan and Baluchestan province. The participants
were selected randomly in traffic places by the researchers.
Considering the crowd, the interview with motorcycle rid-
ers to fill the questionnaire was done in streets and a quiet
place. In this regard, the study objectives were explained to
participants, and an informed consent form was obtained
from all participants.

For data analysis, we used SPSS software version 21.
Also, we used descriptive statistics and analytical statics
such as one-way analysis of variance (ANOVA), t-test, and
linear regression.

The study was approved by the Ethical Board of Za-
hedan University of Medical Sciences.

4. Results

As Table 1 shows, a total of 613 motor rider participated
in the study, of whom about 57% were in the age range of
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Figure 1. Map of Sistan and Baluchestan Province and its Regions

15 - 30 years old. Also, 68% of the participants were work-
ers with a non-governmental job. In addition, the educa-
tion level of about 66% of the motorcycle riders was under
diploma, and most of them were married. About 58% of
the subjects had started motorcycle riding under 18 years
old. About 58% of the participants used motorcycles daily.
About 73% of the riders did not have a motorcycle riding li-
cense. As shown in Table 1 test, 58% of the participants had
started motorcycle riding in the age range of 10 - 18 years.
Also, 58% of the subjects used motorcycles to travel to their
workplace, and 25% of them never used a helmet.

There was a significant relationship between riding be-
havior and age group (P = 0.001). Also, unemployed rid-
ers had the highest score of behavior; hence, there was a
significant relationship between riding behavior and em-
ployment status (P = 0.001). As shown in Table 1, there
was a significant relationship between riding behavior and
place of living, so that participants who lived in Iranshar
had the highest score (P < 0.001). Motorcyclists with lower
monthly incomes had the highest score and the relation-
ship was significant (P = 0.025). Also, motorcyclists with
daily riding pattern had the highest score, and the relation-

ship was significant (P = 0.001). The individuals who did
not have a motorcycle riding license had the highest rid-
ing behavior score, and the relationship was significant (P
= 0.001). Also, the riders who received alerts from the po-
lice and had a crash experience had the highest score, and
the relationship was significant (P = 0.001. The motorcy-
clists that used helmet had the lowest score, and the rela-
tionship was significant (P = 0.02). According to the results,
motorcyclists that used mobile phones while riding rode
in a hands-free way, talked with pillion passengers while
riding, and exceeded the speed limit had the highest score
(P = 0.001) (Table 1).

According to Table 2, the mean score of riding behavior
in speed violation dimension was 25.3, traffic error dimen-
sion was 24.25, safety violation dimension was 13.1, traffic
violation dimension was 11.65, stunt dimension was 11.91,
and control error dimension was 13.26. Also, the total rid-
ing behavior score was 106 ± 22, which was desirable.

As Table 3 shows, the motorcyclists’ riding behavior
was considered as a dependent variable. According to the
results of this table and based on linear regression analy-
sis, the following factors increased high-risk riding behav-
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Table 2. Mean Score of Riding Behavior Dimensions in Motorcyclists in the Southeast of Iran in 2019

Dimension Min Max Mean ± SD

Speed violation 11 55 25.3 ± 7.76

Traffic error 12 48 24.25 ± 6.25

Safety violation 7 33 13.1 ± 3.77

Traffic violation 5 24 11.65 ± 3.25

Stunt 7 31 15.91 ± 4.09

Control error 6 27 13.28 ± 4.07

Behavior 57 201 106 ± 22.99

iors among motorcyclists: unemployment, use of power-
ful motorcycles, daily use of motorcycles, alert from po-
lice, not having a motorcycle riding license, riding in states
of fatigue, fasting helmet band, hands-free riding, and ex-
ceeding speed limits.

5. Discussion

Understanding motorcycle riders’ risky behaviors is
essential to developing effective interventions and pre-
venting accidents (23). This study aimed to determine the
riding patterns and risky behaviors of motorbike riders
in Sistan and Baluchestan, Iran. Based on the results, the
mean riding behavior score by the motorcyclists was desir-
able. Proper riding behavior prevents many accidents, es-
pecially in developing countries. In this regard, Stephens
showed that riders reported relatively safe behaviors in
Australia (30).

The results of the study showed that the mean score of
MRBQ was higher among the riders with a history of crash
and accident in the past year, which was consistent with
another study by Heydari et al. (28) reporting that about
22% of the riders had an accident experience. Moreover, a
study showed that about 15% of participants had an acci-
dent while riding a motorcycle (22). Riders with a history
of accident should pay more attention to their riding skills.
It is also recommended that the police and family continu-
ously monitor the behavior of this group of people.

According to the results, riding at a high speed inside
the city was a predictor of risky behavior. In this regard,
Hassanzadeh found that exceeding the permissible speed
could result in accident (4). The report of a national sur-
vey in Indonesia showed that speeding was significantly
associated with motorcycle accidents (6). Riding at high
speeds certainly reduces the rider’s ability in emergencies,
and thus increases the likelihood of an accident. Therefore,
riding at a legal and safe speed is the only way to reduce ac-
cidents.

Based on our results, about 73% of the motorcycle rid-
ers did not have a motorcycle riding license. Similarly,
some other studies showed that not having a motorcycle
riding license is a main predictor of risky behavior among
riders (4, 31). In this regard, Umniyatun reported that 91.3%
of motorcycle riders in Indonesia did not have a riding li-
cense (6). It is suggested that appropriate mechanisms for
certification of such motorcyclists be implemented by the
relevant organizations.

Our results also showed that receiving alert from po-
lice in the previous year was a main prognosticator of risky
behavior among motorcycle riders. Following this, about
one-third of the participants had received alert one year be-
fore the study. In this regard, Rathinam (22) found that ag-
gressive behavior and previous encounter with the police
are two strong predictors of accidents.

Moreover, using mobile phones and riding in a hands-
free way are other predictors of risky behavior among mo-
torcyclists. Our results showed that more than 50% of
motorcyclists used mobile phones while driving. Truong
found that calling while riding a motorcycle had the high-
est prevalence (74%). He also demonstrated that perceived
collision risks reduced the probability of risky riding be-
haviors, including calling, texting, speeding, and running
red lights (23). Accordingly, the police need to enforce the
necessary regulations for not using mobile phones while
riding motorcyclists. The use of educational programs in
schools, universities, and communication media is also
recommended.

According to the findings, fasting helmet band and not
using helmets by passengers are other predictors of risky
behavior, which could result in accident and trauma for
riders. In this regard, Hassanzade approved that taking
another person without helmet by motorcycle is a risky
behavior among motorcycle riders (4). Boonchooduang
found that the prevalence of unprotected riding and other
risk behaviors in Thai adolescents was high, and about 36%
of them did not use a helmet (32). Moreover, Haqverdi
found that only 47% of the motorbike riders used a hel-
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Table 3. Factors Associated with High-Risk Behaviors in Motorcycle Riders in Southeast of Iran by Linear Regression

Variable B Std. Error Beta t P-Value CI

Employment status -3.315 1.040 -0.122 -2.629 0.002 -5.378 - 1.271

Average amount of riding 2.761 0.708 0.162 3.900 0.001 1.370 - 4.152

Type of motor 4.023 0.880 0.174 4.572 0.001 2.295 - 5.751

Having a riding license 9.601 1.746 0.203 5.499 0.001 6.171 - 13.031

Alert from police -4.408 1.847 -0.090 -2.387 0.017 -8.036 - 0.779

Fasting helmet band 1.582 0.581 0.105 2.820 0.005 0.480 - 2.684

Exceeded speed -3.329 0.738 -0.171 -4.511 0.001 -4.778 - 1.879

Riding in fatigue -1.601 0.752 -0.083 -2.128 0.034 -3.079 - 1.122

Hands-free riding -3.715 0.662 -209 -5.610 0.001 -5.016 - 2.414

met; however, a considerable proportion of these individu-
als did not wear their helmet appropriately (33). Since head
trauma is the major cause of death (59.0%) among motor-
bike riders (16), using a helmet is necessary, and strict and
smart rules should be applied for this issue.

According to the results, unemployed and daily wage
workers were other prognosticators of a risky riding be-
havior. In this study, the monthly income of majority of
motorcyclists was less than 100 USD. The findings of a study
showed that more than 70% of motorcyclists were either
unemployed or had low income as compared to average
annual income (18). In addition, a study showed that mo-
torcyclists who were students or those who worked more
than 50 hours per week were more likely to engage in risky
driving behaviors (34). Barzegar et al. (16) reported that the
highest rate of mortality in Iran belonged to self-employed
people (38.4%) followed by workers (21.8%). According to
these results, it is suggested that more training be pro-
vided to these groups on the risks of accidents and proper
use of motorcycles.

According to the results, about 50% of the riders did
not use any safety equipment. Hassanzadeh found that
using safety equipment is a predictive factor of trauma
among motorcyclists (4).

In this study, the education level of about 67% of rid-
ers was under diploma; the relationship between educa-
tion level and riding score was to some extent significant
(P = 0.058). Several other studies reported that people
with lower education had more high-risk behaviors (4, 28,
31). Barzegar et al. reported that most fatalities (77.5%) oc-
curred in motorcycle rider with low education (16). The re-
sults of a study in Pakistan declared that about 67% of rid-
ers had undergraduate education (18). Boonchooduang re-
ported that attending secondary school and those with un-
dergraduate degree were in the group of people with an
unprotected riding pattern (32).

According to the results, the mean point of MRBQ was

higher among motorcyclists who used more powerful mo-
torcycle. Heydari’s report confirmed this finding. In this
regard, Pervez reported that heavy vehicle is positively as-
sociated with fatalities. He found that motorcycles with
heavy engines have greater performance that gives less re-
action time to the riders in the event of a collision; thus, it
increases the likelihood of fatality or injuries (35).

According to our results, daily use of motorcycles in-
creased the likelihood of high-risk behaviors, which was
consistent with the study by Heydari. Also, Pitaktong re-
ported that the need for daily motorcycle usage increased
the likelihood of unprotected riding (36). Accordingly, it
is recommended that people avoid using motorcycles for
short distances.

5.1. Strengthens and Limitations of the Study

The strength of this study is that it has been con-
ducted for the first time in the Sistan and Baluchestan
Province, and its results can help decision-making and
policy-making in different institutions of the province.
However, this cross-sectional study was carried out in a sin-
gle province of Iran; therefore, generalizing its results to
other populations should be done cautiously. Also, collect-
ing data from the target community took a long time.

5.2. Conclusions

Our results showed that the motorcyclists’ riding be-
havior was desirable in the southeast of Iran. However,
many people used motorcycles without a license and safety
equipment, which increases high-risk behaviors. Due to
the high costs of motorcyclist accidents, including mor-
tality from these accidents, accident-causing risky behav-
iors should be prevented. Considering the potential dan-
gers of motorcycle riders, it seems necessary to hold train-
ing courses to obtain motorcycle certification and how to
use safety equipment. It is suggested that more studies be
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conducted in the future on hospital costs of motorcyclists
who had an accident and evaluate the effect of training on
motorcyclists. The findings of this study would increase
knowledge of motorcycle safety and can be used by the pol-
icymakers to enhance road safety in Iran.
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Table 1. Demographic Variables and Riding Behavior Score of Motorcycle Riders in the Southeast of Iran in 2019

Groups Frequency (%) Behavior Score P-Value

Age groups 0.001

< 15 14 (2) 94 + 17

15 - 30 351 (57) 110 + 23

30 - 60 235 (39) 101 ± 23

> 60 13 (2) 98 +25

Employment status 0.001

Unemployed 30 (5) 112 ± 27

Worker 416 (68) 108 ± 22

Student 84 (14) 104 ± 24

Clerk 82 (13) 94 ±16

City 0.001

Zahedan 233 (38) 104 ±27

Zabol 113 (18) 94 ±10

Iranshar 104 (17) 126 ±12

Chabahar 141 (23) 104 ±19

Rural 22 (4) 100 ± 21

Marital status 0.716

Single 236 (39) 106 ± 23

Married 369 (60) 105 ± 22

Divorced 8 (1) 115 ± 27

Education 0.041

Illiterate 20 (3) 107 ± 28

Under diploma 387 (63) 104 ± 22

Bachelor’s 194 (32) 109 ±23

Master’s 12 (2) 90 ±10

Monthly income (USD) 0.025

< 20 167 (27) 110 ±23

20 - 80 339 (55) 104 ±23

> 80 107 (18) 104 ± 20

Riding time 0.001

Sometime 158 (26) 98 ±22

1 - 3 56 (9) 95 ± 16

4 - 6 45 (7) 106 ± 21

Daily 354 (58) 111 ± 22

Type of motorcycle (cc) 0.001

< 100 34 (6) 94 ± 18

100 14 (2) 100 ± 19

125 420 (69) 104 ± 21

150 91 (15) 111 ±25

8 Health Scope. 2021; 10(3):e116025.
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225 34 (6) 122 ±26

250 9 (1) 119 ± 13

> 250 8 (1) 127 ± 16

Motorcycle license 0.001

Yes 165 (27) 97 ± 21

No 448 (73) 109 ± 22

Riding experience (y) 0.378

< 1 36 (6) 111 ±25

2 - 5 145 (24) 104 ± 23

> 6 432 (70) 106 ± 22

Age of starting to ride 0.199

10 - 18 355 (58) 105 ± 23

19 - 29 229 (37) 107 ±22

> 30 29 (5) 101 ± 20

Reason for using the motorcycle 0.553

Work 75 (12) 107 ± 22

Travel to work 353 (57) 106 ± 22

Fun 147 (24) 105 ± 24

Others 23 (4) 101 ± 28

Travel to work and fun 14 (2) 104 ± 16

Received alerts in past year 0.001

Yes 183 (30) 111 + 23

No 430 (70) 103 + 22

Crash experience 0.003

Yes 133 (21) 113 ± 28

No 480 (79) 104 ± 20

Number of crashes in last year 0.009

0 478 (78) 104 ± 20

1 - 3 126 (21) 113 ± 29

> 4 9 (1) 101 ± 22

Use of helmet 0.020

Always 77 (13) 99 ± 23

Often 82 (14) 101 ± 20

Sometime 205 (33) 109 ± 20

Rarely 93 (15) 103 ± 21

Never 155 (25) 108 ± 26

Use of safety equipment 0.001

None 303 (49) 103 ± 22

Gloves 160 (26) 104 ± 23

Safety clothes 10 (2) 96 ± 14

Safety shoes 54 (9) 114 ± 20

Guard 80 (13) 115 ± 21

All equipment 5 (1) 102 ± 18
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Use of mobile 0.001

Always 71 (12) 121 ± 31

Often 82 (13) 103 ± 17

Sometime 227 (37) 105 ± 20

Rarely 118 (19) 108 ± 22

Never 114 (19) 98 ± 21

Speed exceeds 0.001

Always 65 (11) 117 ± 31

Often 104 (17) 107 ± 20

Sometime 212 (35) 109 ± 20

Rarely 132 (21) 104 ± 21

Never 97 (16) 93 ± 20

Dangerous dramatic movements 0.006

Always 32 (5) 127 ± 35

Often 37 (6) 109 ± 21

Sometime 74 (12) 107 ± 22

Rarely 86 (14) 105 ± 19

Never 384 (63) 104 ± 22

Riding in fatigue 0.001

Always 32 (5) 127 ± 32

Often 111 (18) 105 ± 18

Sometime 157 (26) 107 ± 22

Rarely 176 (29) 108 ± 21

Never 135 (22) 97 ± 22

Talk to pillion passenger while driving 0.001

Always 141 (23) 117 ± 14

Often 90 (15) 110 ± 26

Sometime 217 (35) 106 ± 19

Rarely 115 (19) 108 ± 23

Never 49 (8) 95 ± 23

Hands-free riding 0.001

Always 36 (6) 117 ± 30

Often 66 (11) 111 ± 20

Sometime 155 (25) 113 ± 21

Rarely 97 (16) 108 ± 20

Never 258 (42) 98 ± 21
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