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ABSTRACT

This study was a descriptive research, which aimed to study the relationships
among safe-riding behavior of industrial workers in Eastern Thailand with biosocial factors,
predisposing factors, enabling factors, and reinforcing factors. The research conceptual framework
was based on the PRECEDE model. Participants were 1,598 industrial workers, which were
randomly selected from 523,576 persons by proportion from industry in Eastern Thailand.
Data were collected between May and October 2009. It was found that safe-riding behavior
of industrial workers was related to biosocial factors, especially income and marital status.
It was also shown that it was positively related to several factors, ie., predisposing factors,
such as knowledge about safe-riding a motorcycle, industrial policy of the enabling factor,
and social support of reinforcing factors at the 0.05 level of significance. These findings
confirmed that predisposing factors, enabling factors, and reinforcing factors based on the
PRECEDE model were associated with motorcycle safe-riding behavior. Results could be
used as guidelines in planning for the promotion of the habit of safe-riding behavior of
industrial workers and possibly be applied to other similar samples.
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INTRODUCTION

Worldwide traffic accidents are annually
accounted for 1.3 million deaths and 50 million
injuries. World Health Organization (WHO, 2004)
has set the “Safe Roads” as the direction of WHO
implementation since 2004. Conrad and colleagues
(1996 quoted in Ambak et al, 2010) indicated that
motorcycles were the most popular vehicles in
developing countries that involved in traffic accidents,
and with increasing in numbers of motorcyclist the
safety of motorcycle riding becomes more critical
activity. It was shown that during the past decade,
approximately 130,000 of Thai people had died
from traffic accidents and nearly 500,000 injured or
disabled or affected cost of expense (Tanaboriboon,
2004). The proportion of motorcycle-related fatalities
in Thailand has been rising at the alarming ratio
in recent years according to the report of the
Department of Disaster Prevention and Mitigation in
2009 (Anonymous, Department of Disaster Prevention
and Mitigation, 2009). There is an urgent need to
consider motorcyclists as a distinct form from other
road users in order to reduce motorcycle-related
fatalities on roads. Motorcycle riders may lack of
knowledge with falsely perceived on a situation
that leads to traffic accident and take unnecessary
actions to avoid it. It was found in a pilot study
among groups of industrial workers in Eastern
Thailand that 68.0% of them was either transported
to and from work or in the daily living activity
by motorcycles (Rojpaisarnkit et al, 2008). It was
shown by in-depth interview that most industrial
workers had unsafe-riding behavior and had accident
that contributed by motorcycle-related activity during
the past year. It was also shown through an in-depth
interview of industrial managers that the injury
contributed by motorcycle-related riding activity
was a major cause of absent from work among
industrial workers.

There is a need to study the safe-riding
behavior of industrial workers according to the
aforementioned behaviors. The definition of safe-
riding behavior in this study means any of riding
activities according to traffic rules and law when
motorcyclist is riding on a motorcycle. Attempts
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have been made to promote and put into actions
of all practices that relate to prevention and avoid
motorcycle accidents, such as compliance with traffic
laws and rules, wearing protective equipments, and
efforts to ride safely. Theoretical concept of this study
was based on the PRECEDE model because the
environmental factors, which the health and health
behavior determinants in five phases of PRECEDE
model are consistent with motorcycle safe-riding
behavior. The PRECEDE model is an acronym for
Predisposing, Reinforcing and Enabling Constructs in
Educational Diagnosis and Evaluation. The motorcycle
safe-riding behavior is proposed as an independent
variable, while four groups of selected independent
variables are consisted of biosocial predisposing,
enabling, and reinforcing factors. Thus, this study
was aimed to investigate the relationship among
four groups of selected factors with motorcycle
safe-riding behavior of industrial workers.

The aforementioned evidence suggests that
there is a need to investigate the factors influence
of motorcycle safe-riding behavior of industrial
workers. Literature reviews indicated that the study
concerns factors related to safe-riding behavior of
industrial workers based on the PRECEDE model
had not been done before. Therefore, there is a need
to examine the factors that related to the awareness
of motorcycle safe-riding, attitude on motorcycle
safe-riding behavior, perceptions of benefit on
motorcycle safe-riding behavior, industrial policy, social
support, getting information, and then safe-riding
behavior. Therefore, if a motorcycle rider strongly
believes and intends to ride safely, the chances of
the motorcyclist riding safely increases. Result of this
study could be use for baseline data designed for
develop promoting motorcycle safe-riding behavior
of industrial workers in the future.

Research variables for this study were divided
into two categories, ie., dependent variable, which
included safe-riding behavior, and independent
variables. Independent variables were consisted of
four groups variables included; Group 1, bio-social
factors, ie., gender, age, educational level, income,
marital status, driving experience, distance of riding,
accidental experience, and number of accident;
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Group 2, predisposing factors, ie., knowledge,
attitude toward motorcycle safe-riding behavior,
perception on benefit from safe-riding behavior;
Group 3, enabling factors that included industrial

Independent variables

policy; and Group 4, reinforcing factors, ie. social
support, and getting information.

The research conceptual framework is shown
in the schematic diagram below.

Dependent variable

Bio-social factors
- Gender
- Age
- Educational level
- Income
- Marital status
- Riding experience
- Distance of riding
- Accidental experience
- Number of accident

Predisposing factors
- Knowledge about riding a motorcycle

- Attitude toward motorcycle safe-riding behavior
- Perceptions on benefit from safe-riding behavior

Motorcycle safe-riding
behavior

Enabling factor
- Industrial policy

Reinforcing factors
- Social support
- Getting information

MATERIALS AND METHODS
Parpicipants

Participants were recruited from the population
of 523,576 industrial workers from the list of industrial
workers by the data of the provincial’s industrial
office in five provinces in the Eastern Thailand,
i.e, Chachoengsao, Chon Buri, Rayong, Chanthaburi,
and Trat provinces when this study began. Number
of samples was calculated by sample size formula
(Cochran, 1963, quoted in Cold and Kinley, 2009)
according to the proportion of population in each
province. The recruited sample sizes are shown in
Table 1.

NZ'o’
NE* + 7’
523576 (2)’0"

523576 (0.05)% + (2)0°

Ng =

1597.56 = 1,598

Table 1. Showing a summary of the population in
each province in corresponding to sample sizes.

Province Population Sample
(person)
Chon Buri 220,137 672
Chachoengsao 152,692 466
Rayong 134,514 411
Chanthaburi 11,845 36
Trat 4,388 13
Total 523,576 1,598

Source: Chachoengsao Industrial Office, 2008.

Research instrument

Information was obtained through seven
questionnaires. The questionnaires were constructed
based on information from various sources, ie.,
from the literature review, from previous studies,
and from the suggestion of experts. Cronbach’s
alpha coefficient was used to test the reliability of
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questionnaires. The test was conducted in a similar
fashion to the questionnaires but with the addition
of the objectivities, difficulties discrimination analysis
in each item. Results of the reliability test of each
questionnaire are summarized in Table 2.

Table 2. Showing a summary of results of the
reliability test of each questionnaire.

Instrument Cronbach’s
Questionnaire Topic alpha
number coefficient
1 Biosocial data (9 items) -
Attitude on motorcycle
2 safe-riding behavior 0.761
(12 items)
Perceptions of benefit on
3 motorcycle safe-riding 0.774
behavior (12 items)
4 Ind.ustrial policy 0952
(9 items)
5 Socie‘il support 0938
(10 items)
6 Get.ting information 0956
(8 items)
7 Safe?riding behavior 0970
(20 items)
Test 1 Awareness of motorcycle 0,800

safe-riding (20 items)

The discrimination of each item in a test

was between 041 -0.62, the difficulty was

felled between 0.25 - 0.78.
Data analysis

Data of all variables were analyzed by descriptive
statistics using frequency, percentage, arithmetic
mean, and standard deviation. Chi-square test was
used to analyze relationship between variables in
biosocial factors and motorcycle safe-riding behavior
at a 0.05 level of significance. The Pearson’s product
moment correlation used for analyzed relationship
between variables in predisposing factors, enabling
factor, reinforcing factors, motorcycle safe-riding
behavior at a level of significance was 0.05.
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RESULTS
Biosocial characteristics of industrial workers
Biosocial characteristics of 1598 industrial
workers showed that 53.3% of them were male,
39.5% of them were between 26-31 years of age,
with the Mean = 2843 years of age, 36.7% of them
graduated at the level of high school or vocational
school, 61.8% of them had income per month
ranging from 8,000 to 15,000 Baht (Mean = 11,991.92),
63.8% of them married, 47.0% of them had riding
experience since 10 -12 years old, 41.1% of them
experienced of riding for 18 - 27 kilometers per
day, 68.4% of them never had accident while riding
motorcycle, 77.6% of them who ever had accidental
experience cited that they had one time of accident
while riding motorcycle. Results are summarized
in Table 3.

Table 3. Showing details in number and percent
of industrial workers identified by biosocial
characteristics (n = 1,598).

Biosocial characteristics Number Percent
(person)

Gender

Male 852 533

Female 746 46.7
Age (yrs.)

16-25 539 337

26-31 631 39.5

32-48 428 26.8
Educational level

Lower than high school 150 94

Junior high school 153 9.6

High school/ Vocational 586 36.7

college

Diploma 132 8.3

Bachelor degree or above 577 36.0
Income per month (Baht)

Less than 8,000 357 224

8,000-15,000 988 61.8

More than 15,000 253 15.8
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Biosocial characteristics

Marital status
Single
Married
Widowed/ Divorced/
Separated
Riding experience (yrs.)
Less than 1
3
4-6
7-9
10-12
Distance of riding per day
(kms.)
2-17
18-27
28-42
Accidental experience
Never
Had
Number of accident (time)
1
2 or more

Number
(person)

566
1,019
13

109
60
321
357
751

434
656
508

1,093
505

392
113

Percent

354
63.8
0.8

6.8
3.8
20.1
22.3
47.0

271
411
31.8

68.4
31.6

77.6
224

Mean standard deviation of variables

Results of the values of Mean Standard
Deviation estimated from the participants found
that the mean of knowledge concerning riding
experience of a motorcycle was 13.790 out of the
total score 20, whereas the mean values of other
variables were between 2521 to 3.826 from the
total score 5. The Standard Deviation of all variables
was ranging from 0686 to 2.712, as shown in
Table 4.

Relationship between variables in biosocial factors
with motorcycle safe-riding behavior by Chi-square
test

Biosocial factors regarding to income and
marital status revealed by Chi-square test were
related to safe-riding behavior of industrial workers
at the 0.05 level of significance, where the values of
%’ = 28884, Sig. = 0.000, %* = 18.113, Sig. = 0.001,
respectively. Other factors, ie., gender, age, educa-
tional level, riding experience, distance of riding,
accident experience, and number of accident, were
not associated with safe-riding behavior of industrial
workers. Results are summarized in Table 5.

Table 4. Showing the Mean values of Standard Deviation of variables

Variables

Pre-disposing factors

Knowledge concerned riding a motorcycle

Attitude toward motorcycle safe-riding behavior

Perceptions on benefit from safe-riding behavior

Enabling factors
Industrial policy

Reinforcing factors
Social support

Getting information

Motorcycle safe-riding behavior

Total Mean SD Interpretation

20 13.790 2712 Fair

5 3.826 0.786 Good
5 2521 0.686 Fair

5 3.175 0.958 Good
5 3.125 1.035 Good
5 3.253 0.937 Good
5 3.244 0919 Good
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Table 5. Showing a relationship between biosocial
factors and motorcycle safe-riding behavior.

Variables X Sig.
Gender 5.813 0.055
Age 2434 0.657
Educational level 10.230 0.249
Income 28.884 0.000%
Marital status 18.113 0.001*
Riding experience 3.694 0.884
Distance of riding 3.437 0.488
Accidental experience 3424 0.180
Number of accident 0.493 0.782

*p<.05

Relationship between variables in pre-disposing
factors, enabling factor, reinforcing factors with
motorcycle safe-riding behavior analyzed by Pearson’s
product moment correlation.

Predisposing factors regarding to knowledge
of riding a motorcycle were positively related to
safe-riding behaviors of industrial workers at the 0.01
level of significance, where the values of r = 0.107,
Sig. = 0.000, through attitude toward motorcycle
safe-riding behavior perceptions on benefit from
safe-riding behavior were not related to safe-riding
behavior of industrial workers.

Enabling factors regarding to industrial policy
was positively related to safe-riding behavior of
industrial workers at the 0.01 level of significance,
where the values of r = 0.961, Sig. = 0.000.

Reinforcing factors regarding to social support,
getting information were positively related to safe-
riding behavior of industrial workers at the 0.01
level of significance, where the values of r = 0.894,
Sig. = 0.000, and r = 0.956, Sig. = 0.000, respectively.

Results of the relationship, which were analyzed
by Pearson’s product moment correlation are
summarized in Table 6.
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Table 6. Showing relationship between variables
in predisposing factors, enabling factor,
reinforcing factors with motorcycle safe-
riding behavior.

Variables r Sig.

Pre-disposing factors

Knowledge concerned

o 0.107  0.000*
riding a motorcycle
Atti 1
ttitude .to.ward mot‘orcyce 0033 0189
safe-riding behavior
Perceptlolns. on benef.lt from 0033 0184
safe-riding behavior
Enabling factors
Industrial policy 0961  0.000*
Reinforcing factors
Social support 0.894  0.000*
Getting information 0956  0.000*

*p<01

DISCUSSION AND CONCLUSIONS

However, it will never be free of risk to ride
a motorcycle; it does not mean that motorcyclists are
not conscious about their safety. This study shows
those industrial workers who ride motorcycle have
fair knowledge about safety riding, well attitude on
safety riding, fair perception about benefit of their
own safety. The conclusions from this study will
be explained according to group of factors based
on PRECEDE model.

Biosocial factors found 2 variables were
related to the motorcycle safe-riding behavior of
industrial workers, ie., income and marital status.
Income related to motorcycle safe-riding behavior
is consistent with the study of Surin (2005) who
has demonstrated that income is correlated with
the preventive behavior (such as compliance with
traffic laws, be careful when riding, etc.) on traffic
accidents of the motorcyclist taxi. Siriroop (2009)
found that income was not related to the safe-
riding behavior in wearing helmet behavior of the
motorcyclist. Marital status, which was related to
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the motorcycle safe-riding behavior is consistent
with the study of Peck et al. (1971) who have
found that marital status has a great influence on
the incident of traffic accidents, and that the men
drivers who are not married have more accidental
rates from vehicles than the men who are married
in the same age.

Other variables that are not related to safe-riding
behavior, ie., gender, age, level of education, riding
experience, riding distance, accidental experience,
and number of experience, will be discussed as
follows. Age, which is not related to safe-riding
behavior, is opposed to the study of Schulz and
Kerwein (1990, quoted in Elliott et al. 2003), where
it has shown that the younger riders are less able to
perceive the situation imminent dangers in various
traffic situations than older riders. Rutter and Quine
(1996) found that motorcycle accidents were three
times more common than those of the rider who
was under 20 years of age. Gender, which is not
related to safe-riding behavior, is opposed to the
study by Tatrinaranon (2002) who has shown that
males have two times accidental rate more than
females. Moreover, the study of Lin and colleagues
(Lin et al, 2003) found that if the rider was young
male, the chance of being involved in an accident
was increased. Accidental experience riding experience,
which is not related to safe-riding behavior, is
opposed to the study of Lin et al. (2006). Lin and
colleagues studied a sample of 4,729 motorcycle
riders, which had past crash history and lack of
experience, were both positively related to an increase
in risk of motorcycle crash. Findings from this
research have shown that biosocial factors are
associated with motorcycle safe-riding behavior.
Results are congruence with the study of National
Highway Traffic Safety Administration (NHSTA,
1997), which has suggested that rider demographics,
rider-perceived risk, rider experience, previous
driving/or riding history were predictor variables
of safe-riding behavior.

Predisposing factors found knowledge about
motorcycle safe-riding was related to the motorcycle
safe-riding behavior of industrial workers is consistent
with the study of Ranney et al. (2010) who have

surveyed the attitude of motorcyclist in the states of
US.A. where the helmet law is put into practice. It
is demonstrated that the knowledge of safe riding
is associated with practice to wear a helmet to
ride safely of motorcyclist. Other variables that are
not related to safe-riding behavior, ie., attitude
on motorcycle safe-riding behavior, perceptions of
benefit on motorcycle safe-riding behavior, will
be discussed as follows. Attitude on motorcycle
safe-riding behavior is not related to safe-riding
behavior because there are other factors discouraged
practices of them. These results are opposite to those
of Haworth and colleagues (2000; quoted in Cook
et al, 2007). They suggested that motorcycle safe-
riding behavior was depended on realistic attitudes
toward risk taking mental alertness, and frequent
reinforcement of safety-oriented attitudes, and that
might be essential for safe-riding behavior. Other
studies by Chen (2008); Ranney et al. (2010); and
Sangprasert (2010) were found that the attitude of rider
was related to safe-riding behavior. The correlation
between the biosocial factor and predisposing factor
was confirmed by Rutter et al. (1995), which found
that beliefs attitudes were served as mediators
between a rider’s age safe-riding behaviors. Benefit
on motorcycle safe-riding behavior is not related to
safe-riding behavior, where it is probably related
to the perceived benefit of safe riding, but they
do not make any decision to comply actions. These
results are opposite to that of Uppatham (2003)
who showed that the perceived benefit is related
to safe riding behavior of motorcyclist. A study
of Hobbs et al. (1986) conducted in Great Britain
suggested that about half of riders believed only
they could take responsibility to reduce their own
accident risk.

According to the enabling factor, it was
found that the industrial policy was related to the
motorcycle safe-riding behaviors of industrial workers.
There are no study gears to the relationship
of this variable with safe-riding behaviors in Thailand.
However, this result is rather consistent with the
study of Potharos (2005) who has pointed out
that the safety policy of organization is related to
motorcycle safe-riding behaviors. The organization
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should set a safety policy with the guidelines and
procedures to enhance the riding behaviors of
members, such as safety awareness training, plan
of action to control the traffic discipline, etc.

It was found that two variables of reinforcing
factors, ie. social support and getting information,
were related to the motorcycle safe-riding behaviors
of industrial workers. Social support, which is related
to motorcycle safe-riding behavior, is consistent
with the study of Pornwattana (2005) who study
the risk of motorcycle accident of victim’s family
of the hospitalized motorcyclist. Pornwattana found
that several suggestions from various people were
significantly affected to preventive behaviors of the
motorcycle rider. Ranney et al. (2010) and Boonnoon
(2003) found that social support was related to
safe-riding behavior. Getting information, which is
related with the motorcycle safe-riding behaviors
of industrial workers, are consistent with the study
of Bumrungkit (2001) who has shown that getting
information on avoiding traffic accidents is significantly
affected to preventive behavior of the motorcycle
rider. It was found that getting information was
related to safe-riding behavior (Sangprasert 2010;
Ranney et al.. 2010; Panjindasakul, 2003). Moreover,
Buche et al. (2004) suggested that “safety message
to riders should be developed in partnership with
riding groups, if you want to reach out with road
safety messages to motorcyclists you should do it
in cooperation with the riders do it their way”.

According to the conceptual framework of
this study based on PRECEDE model, research
findings have confirmed that predisposing factors,
enabling factors, reinforcing factors are associated
with motorcycle safe-riding behavior. Meanwhile,
results from this study show significant factors
related to safe-riding behavior of industrial workers
in Eastern Thailand. However, a review of relevant
studies demonstrated that there were also a number
of variables that might be correlated with riding
safely, such as law enforcement (Gosnell, 1990, Hobbs
et al, 1986 quoted in Elliott et al, 2003), drug or
alcohol consumption (Rutter et al., 1995; Creaser et
al,, 2007; Sise et al., 2009). Therefore, future research
should include an assessment of variables, such
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as these for better understanding factors affected
motorcycle safe-riding behavior in various samples.
The relationship between alcohol consumption and
motorcycle accidents among industrial worker, the
relationship between compliance of traffic rules and
motorcycle accidents among industrial workers, etc.,
should be explored.
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