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The prevalence and correlates of hazardous motorcycling behavior among
senior high school students in Haulien County were examined. Students were
grouped by school and grade level, then were randomly selected by class. In total,
1152 students in the tenth, eleventh, and twelfth grades representing 27 classes in
nine schools from Hualien County completed an anonymous questionnaire. Re-
sults indicate that the most prevalent hazardous motorcycling behaviors among
the respondents were not getting a license to operate a motorcycle, motorcycling
in the fast lane, not wearing a helmet, and motorcycling at high speed. The rates
were 79.0%, 70.9%, 60.7%, and 63.9%, respectively. Gender, race, school, the
extrovert trait, attitudes toward safety, and current smoking were found to be
significantly associated with hazardous motorcycling behaviors. Enforcing man-
datory helmet regulations, improving the structural design of helmets, establish-
ing laws to prohibit hazardous mortorcycling behaviors, and providing education-

al programs for adolescents are recommended. (Chin J Public Health. (Taipei):

1997, 16(5): 396-403)
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INTRODUCTION

In Taiwan, accidents and injuries have been
the third leading cause of death since 1972
[1]. However, accidents constitute the leading
cause of death for persons age 1-44 years[2].
When the cumulative rate of mortality and the
years of potential life lost were calculated for

the three leading causes of death (neoplasms,
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cerebrovascular attacks, and accidents) from
1971 to 1990, accidents constituted the lead-
ing cause of death for those of productive ages.
Accidents caused a loss of more years of life
than cancer or cerebrovascular attacks[3,4].
Potential gains of life expectancy are also com-
parative, if motor vehicle accidents were par-
tially eliminated[5]. For example, with a re-
duction of half of motor vehicle accidents, the
life expertancy gained for a person of work-
ing age is 0.4 years. Therefore, the prevention
of accidents deserves greater attention and more
research.

Sixty-nine perent of deaths by accidents
were caused by traffic accidents [6]. Motor-
cyclists formed the largest fraction of motor-
vehicle-related brain injuries, which was the
main cause of death[7]. Epidemiologic data
indicate that the ages with the highest rate of
brain injury were the late teens and early twen-
ties, and there was a greater incidence of head
injury among males than females[7-11].

Hung et al[12] reported that rates of in-
cidence of head injuries vary among Taiwan
areas. Taipei City (representing the most ur-
ban area) had a low rate (182 per hundred
thousand population per year) whereas Hual-
ien County (representing a rural area) had a
high rate (333 per hundred thousand popula-
tion per year). It was also noted that 68% of
head injuries in Taipei City were due to traf-
fic accidents, of which 60% were caused by
motorcycles. In Hualien County, 82% of head
injuries were caused by traffic accidents, of
which 71% resulted from motorcycle accidents.
Injuries sustained from motor vehicle accidents
are a major cause of death in Hualien[13,14].
Li and Lin[14] also reported that most vic-
tims were middle-school students (80.2%).

The motorcycle is the most common mode
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of transportation for short distances in Tai-
wan. Approximately 80% of all motor vehi-
cles in Taiwan are motorcycles[15]. There were
394 motorcycles per thousand people in Hua-
lien whereas there were only 190 motorcycles
per thousand people in Taipei[16]. The great
number of head injuries caused by motorcy-
cles in Taiwan, especially in Hualien County,
is a unique phenomenon. Because little was
known about the behaviors of adolescents who
operate a motorcycle, planning a program to
prevent motorcycle-related accidents is diffi-
cult. Therefore, the purpose of this study was
to examine hazardous motorcycling behavior
among senior high school students at both ac-

ademic and vocational schools in Hualien Coun-
ty.

METHOD

The study population was taken from the
students in nine senior high schools in Hual-
ien. The sample was selected through a strati-
fied cluster sampling procedure. In each school,
the classes were first grouped into three strata
according to grade[10-12], and then one class
was randomly drawn from each stratum. In
total, 1195 students in 27 classes were select-
ed. During a two-month period (November and
December 1993), 1152 subjects completed a
motorcycling questionnaire.

Information was obtained from studenis
about their gender, race, school, extrovert trait,
self-acceptance, family support, smoking, drink-
ing, betel-nut chewing, attitudes toward mo-
torcycling safety, prior motorcycling accidents,
and hazadous motorcycling behaviors. Except
for gender, race, school, smoking, drinking,
betel-nut chewing, and prior motorcycling ac-
cidents, the instruments were designed with a

3-point scale ranging from 1=never ( or dis-
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agree) to 3=frequently (or agree). Based on
feedback from five experts and 42 students,
the structured questionnaire was revised. For
the total sample (n=1152), each constructed
scale underwent item analysis and was tested
for reliability with Cronbach's alpha (extro-
vert trait scale=0.72; self-acceptance scale=0.73;
family support scale=0.83; attitutes toward mo-
torcycling safety scale=0.82; hazardous mo-
torcycling behavior scale=0.72).

The data were analyzed with SAS soft-
ware. The chi-square test was used to com-
pare the rates of hazardous motorcycling be-
haviors between various groups. In order to
select the variables significantly correlated with
hazadous motorcycling behaviors, a correla-
tion matrix was employed. The coefficients
of correlation between pairs of all variables
mentioned above were detected. Only the vari-
ables found to be significantly (p<=0.05) as-
sociated with students' hazardous motorcycling
were selected as independent variables. Mul-
tiple logistic regression analysis was used to
find the predictors while the effect of other

variables was adjusted.

RESULTS

Males constituted 52% of students. Sev-
enty-one per cent of students were from vo-
cational schools; the remainder were from ac-
ademic schools. Thirty-six per cent of students
were in the tenth grade, and 32% were in elev-
enth and twelfth grades. The age of the stu-
dents ranged from 14 to 19 years (mean=16
years). The modal category for race was Han
(79%), with minority group members (aborig-
inal people) comprising 21% of the sample.

Seven hundred and sixty-one (66.1%) stu-
dents reported that they had operated a mo-
torcycle within the previous six months. Atti-
tude toward motorcycling safety and percent-
age of students engaging in each hazardous
behavior are displayed in Table 1. Most stu-
dents believed that motorcycling behaviors in-
cluding lack of a license to operate a motor-
cycle, motorcycling in the fast lane, not wear-
ing a helmet, motorcycling at high speed, and
failure to maintain distance, are dangerous
(87.8%, 88.5%, 94.7%, 96.3%, 95.9%, respec-
tively). However, the high rates of these haz-
ardous behaviors (79.0%, 70.9%, 60.7%, 63.9%,

Table 1. Percentages of Self-Reported Hazardous Behavior of Motorcycling (n=761)

Hazardous behaviors

Believe behavior
is dangerous

Report engaging in behavior

always/sometimes/total/order

Not wearing a helmet

Failure to decrease speed while turning
Motorcycling in the fast lane

Not stopping for a yellow light
Motorcycling in a zigzag course

Lack of license to operate a motorcycle
Driving while intoxicated
Motorcycling against the flow of traffic
Not maintaining a safe distance
Motorcycling at high speed

94.7 48.0 176 60.7 3
96.7 1.5 323 420 7
88.5 256 453 709 2
97.1 6.1 421 481 6
96.7 42 186 228 9
87.8 563 226 790 1
97.1 23 128 151 10
96.3 1.9 363 382 8
95.9 122 452 574 5
96.3 115 524 639 4
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57.4t respectively) imply inconsistency between
attitude and behavior.

Comparing the rates of hazardous behav-
iors between various groups, it was found that:
(1) males reported greater rates of motorcy-
cling in the fast lane (60.6% vs 39.4%) and at
high speed (75.6% vs 24.4%) than females;
(2) there were more students in the Han group
operating a motorcycle without a license (81.8%
vs 18.2%), and without a helmet (81.7% vs
18.3%) whereas there were more students in
the aboriginal group motorcycling at high speed
(75.2% vs 24.8%); (3) those in vocational
schools reported significantly greater rates of
motorcycling without a license (71.7% vs
28.3%) and a helmet (71.6% vs 28.4%).

Multiple logistic regression was used to
predict inappropriate motorcycling behaviors
(Table 2). Dependent variables included the
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top four of the ten hazardous behaviors listed
in Table 1. Independent variables included gen-
der, race, school, extrovert trait, attitude to-
ward motorcycling safety, prior motorcycling
accidents, smoking status, and family support
that were assessed as relatively significant to
discriminate these inappropriate behaviors ac-
cording to the Spearman correlation.

The results of these analyses reveal that
(1) students in the Han group and in vocation-
al school tended to drive a motorcycle without
a license and without a helmet; (2) males, those
who showed negative attitudes toward safety,
and current smokers were more likely to oper-
ate a motorcycle in the fast lane; (3) males,
aboriginal students, those who had high scores
for extrovert trait, those who showed negative
attitudes toward safety, and current smokers tend-

ed to drive motorcycles at high speed.

Table 2. Logistic Regression Models of Predictors of Hazardous Motorcycling Behaviors for High
School students in Hualien City, Taiwan, 1994 (n=722)

Odds ratio (95% Confidence Intervals)

(H 2 3 4

No In No
Variable license fast lane helmet Speeding
Gender: 0.7 1.0* 0.8 2.3*
male/female (0.51.1) (1.3-2.8) (0.6-1.2) (1.6-3.2)
Race: 0.5* 1.5 0.7* 1.8*
aboriginal/Han (0.3-0.8) (0.9-2.4) (0.5-0.9) (1.1-2.8)
School: 0.%* 1.1 0.7* 1.3
academic/vocational (0.3-0.9) (0.7-1.6) (0.5-0.9) (0.9-1.9)
Extrovert trait: 1.0 1. 1.1 1.5%
high/low (0.7-1.5) 0.9-1.9) (0.8-1.5) (1.1-2.1)
Attitudes toward 0.9 0.5* 0.8 0.5%
safety: pos./neg. (0.6-1.4) (0.3-0.7) 0.6-1.2) (0.3-0.7)
Prior motorcycling 1.1 1.0 0.9 1.2
accident: yes/no (0.8-1.7) 0.7-1.4) (0.6-1.2) (0.9-1.7)
Current smoking: 1.1 1.7* 1.2 1.7*
yes/no (0.9-2.1) (1.1-2.4) (0.8-1.7) (1.2-2.4)
Family support: 0.8 0.9 0.9 0.7
good/bad (0.5-1.1) (0.7-1.3) (0.7-1.3) (0.5-1.0)

*: significant
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DISCUSSION

Although the economy of Taiwan has im-
proved rapidly and the quality of life has also
greatly improved, systems of mass transporta-
tion are still developing. Because of inconve-
nient commuting situations and because a mo-
tocycle is less expensive than a car, motorcy-
cles have become the most popular transpor-
tation option in Taiwan. The unlimited increase
in motorcycles has caused many problems. Mo-
torcycle-related injuries are receiving increas-
ing attention as a public health issue.

Since head injury is the primary or a con-
tributing cause of death in motorcycle-related
fatalities and Hualien County has the greatest
rate of head injury[12], this study was designed
to find the prevalence of hazardous motorcy-
cling behavior and to examine the relative fac-
tors of this behavior in youth. A multivariate
model was used to assess simultaneously the
contributions of personal traits and background
variables to explain reported hazardous mo-
torcycling behavior.

According to the transportation law, any-
one who operates a motorcycle should be at
least 18 years old and should pass written and
road tests. Based on our findings, almost 66
per cent of subjects reported that they had op-
erated a motorcycle within the previous six
months. However, 79.0% had no license to
operate a motorcycle. Comparison with the rate
of college students (55.0%) who have operat-
ed a motorcycle with no license[17] reveals
that illegal motorcycling is a most serious prob-
lem among senior high school students.

Based on our results of multivariate anal-
yses, it was found that race difference was
associated with students' hazardous motorcy-
cling behaviors. One possible explanation why
Han students tend to operate a motorcycle with-
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out a license or a helmet is that the rate of
motorcyclists aged under 18 years in the Han
group is higher than that of the aboriginal group.
Aboriginal students were found to be speed-
ing more often than Han students. Two other
studies report comparable results. One showed
that accidents were the leading cause of death
in aborigines[18]. Another report indicated that
the leading causes of accidental death among
aborigines was motor vehicle accidents[19].
It was also mentioned that the standardized
mortality ratio due to accidents in aboriginal
areas is two to three times higher than that of
the general population of Taiwan[19]. The risk
of an accident in aborigines may be associat-
ed not only with environment and the lack of
medical resources, but also with some socio-
cultural factors. An intensive survey and ad-
ditional analysis of aboriginal behavior data
are required.

Young motorcyclists frequently drive with-
out a helmet. Poor ventilation in the helmets
and the hot and humid weather are given as
reasons for not wearing a helmet[15]. Improve-
ments in the ventilation and safety of motor-
cycle helmets are imperative. Although Tai-
wan has a high number of registered motor-
cycles and motorcycle crash-related fatalities,
it had no helmet use law before 1996. Helmet
laws have been introduced because helmets
reduce head injuries and the likelihood of be-
ing killed in a crash by between 32% and
73%(20]. Education and legislation are among
the strategies available to persuade people to
change their behavior to reduce the risk of
injury. Legislation combined with education
has been proved to increase helmet use sub-
stantially more than education alone[21]. An
educational program to prevent hazardous mo-
torcycling behavior is suggested for all senior
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high schools. When education alone is insuf-
ficient, legislation mandating helmet use should
be added.

As adolescents aged 15-18 years have the
greatest risk of motorcycling injuries and pre-
mature death, they are an appropriate target
for the application of available and effective
prevention programs[7]. Many injuries that oc-
cur among 10- to 19-year-olds are prevent-
able. Groups with the highest risk of a partic-
ular type of injury and the lowest rates of safety
behavior are likely to yield the greatest bene-
fits from interventions. It is suggested that strat-
egies to decrease hazardous motorcycling be-
haviors need to be targeted to specific groups.
Such strategies should take advantage of the
additive influence of multiple sources of in-
formation. Adolescence is charaterized by in-
creased risk taking, peer pressure, and feel-
ings of invulnerability. Because the highest risk
for injuries involving motor vehicles occurs
at this age[22], educational interventions should
target adolescents.

Our study results indicated that a student
who has negative attitudes toward safety and
who smokes was more likely to exhibit haz-
ardous motorcycling behaviors. An educational
program can be designed to attain multiple ob-
jectives. Using educational skills such as group
discussion, role play, or values clarification,
students may establish positive attitudes to-
ward safety and discontinue risky.

Overall, in order to decrease motorcycling
injuries, a largescale intervention should in-
clude educational, environmental, and regula-
tive strategies. The dissemination of informa-
tion and skills training related to safe motor-
cycling are especially important to youth. It
is expected that these kind of curricula can be
designed and offered to senior high school stu-
dents in the near future.
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