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Abstract

A 20-month prospective study was conducted to investigate the effect of motorcycle crash experience on changes in risk taking among
2514 urban and 2304 rural students in Taiwan. Risk taking was assessed using a 14-item self-administered questionnaire at the beginning
and end of the study. A risk-taking score for each student at the initial and the last follow-up assessments was generated from adding up
points across all 14 items. For exposure variables, the study documented past motorcycle crash history at the initial assessment and collectec
detailed information about any motorcycle crash involvement that occurred during the study period. A general linear mixed model was
applied to assess the effects of prior and recent crash involvements on the path of risk-taking behavior. The results show that at the initial
assessment, students with crash experience had higher risk-taking levels than those without crash experience. However, crash experience
irregardless of whether it was measured in terms of crash history prior to the study, crash frequency, time elapsed since the last crash, or
crash severity, did not significantly change the risk-taking path among students, even though its effect differed between urban and rural
areas.
© 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction young people \Weinstein and Klein, 1996; Perloff and
Fetzer, 1985
Risk taking has been identified as a critical contribu-  Several studies have reported that involvement in
tion to the occurrence of many health problems such as motor-vehicle crashes increases the perceived risk of future
motor-vehicle crashegé¢lalian et al., 2000; Sells and Bhon, crashes Rutter et al., 1998; Matthews and Moran, 1986;
1996; Schootman et al., 1993; Alexander et al., 1992; Slap Sevenson et al., 1985Hhowever, health-promotion programs
et al., 1991; Brown et al., 1986; Jonah, 1986exually using negative consequences of motor-vehicle crashes as ed-
transmitted diseases, pregnancy, criminal violence, and sub-ucational materials with the goal of reducing motor-vehicle
stance abuse among young peo@ells and Bhon, 1996; injuries often fail to change risk-taking levelRgy et al.,
Greydanus, 1987; Tokin, 1987; Irwin and Millstein, 1986  1982; Hill and Jamieson, 1978; Preusser et al., 1976;
In addition to physical problems, it can be also linked to Shaoul, 197h In contrast, several studies have reported that
a number of biological markers of psychological function adolescent drivers who have experienced a motor-vehicle
(Zuckerman, 1990; Tarter et al., 1985 herefore, knowl- crash are at a greater risk of subsequent crashes as com-
edge of how levels of risk taking can be altered by personal pared to those who have ndé€gg et al., 1999; Slap et al.,
experience is a key to reducing these health problems in199]). It seems that adolescents who perceive a higher
risk after experiencing a crash do not adopt precaution-
mpondmg author. Tels 886-2-27390217: ary behaviors or do not reduce their risk-taking levels.
fax: +886-2-27390387. Nevertheless, to our knowledge, no empirical evidence on
E-mail address: mrlin@tmu.edu.tw (M.-R. Lin). the relationship between personal crash experience and
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changes in risk-taking levels among young people has been2.2. Exposure assessment
provided.

We conducted a 20-month prospective study to examine 2.2.1. Baseline characteristics
the relationships among frequency, severity of crash involve-  Characteristics measured in the initial assessment in-
ment, and time elapsed since the most recent crash occurringluded type of residential area, age, gender, socioeconomic
in the study period as well as crash history prior to the study status based on parental education and income, whether liv-
to changes in risk-taking levels among urban and rural junior ing at home, usual riding position (operator or passenger),
college students in Taiwan. This study only focused on ex- riding experience, frequency of usual alcohol consumption,
perience related to motorcycle crashes because motorcycleand history of motorcycle crashes prior to the study. In this
comprise 73% of the registered motor vehicle&3(T, 1993 study, a motorcycle crash was defined as an occurrence for
and are the dominant mode of transportation among youngwhich the operator or at least one rider had fallen down onto
people in Taiwan. Furthermore, immense public health im- the road either in a single- or multiple-vehicle collision.
plications from this issue are expected since motorcycle in-
juries are one of the most serious problems among young2.2.2. Motorcycle crashes over the study period

persons in many countriekiberatti et al., 2001, Pang et al., Information on motorcycle crashes that occurred during
2000; Begg etal., 1994; Swaddiwudhipong et al., 1994, Ding the study period was mainly reported through class repre-
etal., 1993; Mohan and Bawa, 1985 sentatives elected by students. Students were asked to report

any crashes occurring in the past week to their representa-
tives at a weekly class meeting. Study staff also contacted the

2. Materials and methods representatives by telephone every 2 weeks to remind them
_ to report any motorcycle crashes that had occurred in the
2.1. Sudy population previous 2 weeks. In addition, at each follow-up assessment

visit, the study staff asked students how many crashes had
The study was conducted using students from three junior not been reported to the representatives since the previous
colleges in Taipei and Hualien. Students attending junior assessment. School records were also examined monthly for
colleges in Taiwan usually complete a series of 5 grades be-severe crashes that may not have been reported. It is com-
fore graduation, and the average entry age is about 15 yearspulsory for schools in Taiwan to record any severe injuries,
Junior college students were selected because: (1) they arguch as those requiring hospitalization and those resulting
an identifiable cohort at high risk of motorcycle injuries, and in fatalities.
(2) these students have detailed school records and are eas- Three measures were used to assess crash experience
ier to follow up. The two areas, Taipei and Hualien, were which occurred during the study period: the number of mo-
chosen because they best represent the heterogeneity of daercycle crashes, the time elapsed since the most recent
mographical profiles and transportation patterns in Taiwan. crash, and the severity of the most serious crash. Here, crash
While Taipei is highly urbanized, Hualien is predominately severity was classified into two levels as non-injury and in-
rural. There were eight junior colleges in Taipei and three in jury; an injury was characterized by an occurrence when
Hualien at the time of this study. Two junior colleges were the student survived the crash but sought medical care, was
randomly selected from each of the two areas, but one of hospitalized, or later died from the crash.
the selected junior colleges in Taipei declined to participate
in the study. Students initially in the first and second years 2.3. The risk-taking scale
were excluded from the study because they were generally
not old enough to qualify for a license to operate a motorcy- 2.3.1. Construction
cle at that time (the age of licensure is 18 years in Taiwan).  Risk taking in this study refers to potentially harmful be-
One initial and three subsequent follow-up assessmentshaviors that young people engage in with or without un-
were carried out at about 6-month intervals during the derstanding the immediate or long-term consequences of
20-month study period from November 1994 to June 1996. their actions fwin and Millstein, 1986. A study-specific
Of 4721 eligible students initially enrolled in the three self-administered questionnaire was constructed to measure
schools, 4463 completed the initial assessment, but onlythe degree to which a youth engaged in risk-taking behaviors.
3407 completed the third follow-up, as 938 students had Two focus group sessions and one pretest were conducted
graduated before the second follow-up assessment. In thisto identify possible items to use when constructing such a
study, response rates ranged from 90% in the third follow-up questionnaire. In the first focus group session, a discussion
assessment to 95% in the initial one, with an overall aver- was held among six health-related professionals, including a
age of 92% for all four assessments. Of these respondentssociologist, epidemiologist, psychologist, pharmacist, nurse,
the percentage of students that had ridden a motorcycle atand public health worker, and eight items were suggested
least once in the month prior to each assessment rangedor describing risk-taking behaviors. These items were video
from 82% in the initial assessment to 91% in the second game playing at arcades, cigarette smoking, jaywalking,
follow-up, with an overall average of 87%. skipping class, betel nut chewing, drinking and driving,
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cheating on examinations, and engaging in sexual activities.ments where risk-taking questionnaires were administered.
It is worth mentioning that the relevance of these items must Finally, to verify the discriminative and predictive validity
be viewed in the context of local social norms. For exam- of the computed risk-taking scores, we compared the mean
ple, video game playing was included because, at that time,risk-taking scores between students with and without motor-
minors were prohibited by law from playing. After the first cycle crashes prior to the study and between students with
focus group session, a pretest was conducted in which 94and without motorcycle crashes during the study period. Dif-
junior college students were requested to write down their ferences in these mean risk-taking scores were statistically
comments on whether these eight items were appropriatesignificant.
to describe risk taking among young people and to suggest
any additional items that might be added. Immediately after 2.4. Satistical analysis
the pretest, a second focus group with six volunteer students
further discussed the 94 students’ comments and suggested Changes in risk-taking scores from the initial to the
items for revision. It was generally agreed that all eight items follow-up assessment within baseline characteristics and
suggested by the first focus group session were appropriatecrash experience measures by residential area were also
Furthermore, six additional items, including using foul lan- compared, using one-way analysis of variance (ANOVA).
guage, motorcycle/car racing on roads, going to pubs/bars,Furthermore, to account for this correlation among the
verbal fighting, physical fighting, and gambling, were added. repeated risk-taking measures for a student due to some
As a result, a total of 14 items was used to construct a unobserved individual human or environmental factors, we
risk-taking scale for junior college students in the study. used the linear mixed modeCfaan et al., 1997; Diggle
Risk taking by participating students was measured twice et al., 1994 to estimate how risk-taking measures changed
using this questionnaire. The first measure was obtained inover time and how this course depended on multiple poten-
the initial assessment at the beginning of the study and thetial factors. One advantage of using the mixed model is that
second in the third follow-up assessment at the end of theit allows estimation of individual paths of risk taking and
study. In the self-administered questionnaire, each of the 14the average of these paths. In linear mixed models, random
items was given a recall time period ranging from 2 weeks intercepts and the unstructured covariance were specified.
to 1 year, depending on how often that item possibly oc- Students in Taipei and Hualien were analyzed separately
curred. Furthermore, a 4-point frequency response scale forbecause the effect of crash experience on risk taking ap-
each item was provided. A risk-taking score for each indi- peared to somewhat differ between the two groups in the
vidual student at each of the two assessments was accordprimary analysis. Furthermore, for each group, three dif-
ingly generated from adding the points across all 14 items, ferent models were fitted depending on the covariates used
ranging from O (no risk-taking propensity) to 42 (the highest for measuring crash experience during the study period (i.e.
level of risk taking). The average score was 4.4 and 5.1 at crash frequency, time elapsed since the last crash, and crash
the initial and the third follow-up assessments, respectively. severity) to avoid collinearity among the three measures. In
the initial multivariate analysis of the linear mixed model,
2.3.2. Psychometric properties variables with aP-value of less than 0.25 in the univari-
The risk-taking scale, on the whole, demonstrated good ate analysis were includedlickey and Greenland, 1939
psychometric properties on a variety of reliability and valid- \We eliminated potential confounders from the final linear
ity parametersNunnally and Bernstein, 1994and there-  mixed model which did not cause important changes in
fore, it was adequate to measure the risk-taking levels amongthe adjusted mean differences in interaction terms of crash
the junior college students. Cronback'f the 14 items in experience measures with time.
the initial and the third follow-up assessments ranged from  The regression coefficients of crash experience measures
0.71 to 0.76, indicating good internal consistency. In addi- in the linear mixed model can be interpreted as the ad-
tion, the test—retest reliability of the 14-item scale was in sub- justed mean differences in risk-taking scores among the lev-
stantial agreement. Of 300 students randomly selected fromels of crash experience at the time of the initial assessment.
the study population, 272 were personally interviewed to val- Furthermore, the regression coefficients of crash experience
idate their original questionnaire responses within 2 weeks measures interacting with time can be interpreted as changes
of completing the questionnaire in the initial assessment. In- in risk-taking scores from the initial to the follow-up assess-
traclass correlation coefficients for the 14 items ranged from ment among levels of crash experience. In the study, Statis-
0.63 to 0.92. Convergent validity of the risk-taking scale tical Analysis Software (SAS) version 6.12 was used for alll
was validated by factor analysis. The results from two cri- statistical analyses.
teria, factor eigenvalues (>1) and scree t&seyens, 1992
consistently indicated that only one common factor or a sin-
gle risk-taking scale should be adequate to represent the 143. Results
items. Moreover, factor loadings and the construction of a
single common factor were also consistent across the initial Table 1presents the number and percentage of 4463 ju-
and the third follow-up assessments, the only two assess-nior college students, 2154 in Taipei and 2309 in Hualien,
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Table 1
Distributions of baseline characteristics and crash history prior to the study among 2154 junior college students in Taipei and 2309 in Huatien, Taiw

Characteristic Totaln( = 4463) (no. (%)) Taipeir{ = 2154) (no. (%)) Hualienr( = 2309) (no. (%))

Age at the initial assessment (years)

17 544 (12.2) 389 (18.1) 155 (6.7)

18 1795 (40.2) 1046 (48.4) 749 (32.4)

19 1402 (31.4) 559 (26.0) 843 (36.5)

>20 722 (16.2) 160 (7.4) 562 (24.3)
Gender

Female 3033 (68.0) 1384 (64.3) 1649 (71.4)

Male 1430 (32.0) 770 (35.8) 660 (28.6)
Father's education

Elementary or below 1481 (33.4) 667 (31.1) 814 (35.6)

Junior high 972 (21.9) 457 (21.3) 515 (22.5)

Senior high 1183 (26.7) 581 (27.1) 602 (26.3)

College or above 798 (18.0) 440 (20.5) 358 (15.6)
Mother’s education

Elementary or below 2358 (53.2) 1059 (49.4) 1299 (56.8)

Junior high 907 (20.5) 432 (20.2) 475 (20.8)

Senior high 906 (20.5) 496 (23.2) 410 (17.9)

College or above 259 (5.9) 155 (7.2) 104 (4.6)
Parental income (NT$ per month)

<29999 US$ 1154) 483 (12.3) 217 (11.1) 266 (13.5)

30000-59999 (US$ 1154-2308) 1989 (50.7) 932 (47.7) 1057 (53.7)

60000-89999 (US$ 2308-3462) 917 (23.4) 498 (25.5) 419 (21.3)

>90000 &US$ 3462) 536 (13.7) 309 (15.8) 227 (11.5)
Living at home

Yes 1989 (44.8) 1775 (82.6) 214 (9.3)

No 2455 (55.2) 374 (17.4) 2081 (90.7)
Usual riding position

Pillion passenger 2155 (48.3) 1127 (52.3) 1028 (44.5)

Operator 2308 (51.7) 1027 (47.7) 1281 (55.5)
Riding experience (yeark)

<1 601 (26.0) 331 (32.2) 270 (21.1)

1 518 (22.4) 268 (26.1) 250 (19.5)

2 409 (17.7) 166 (16.2) 243 (19.0)

3 249 (10.8) 117 (11.4) 132 (10.3)

>4 531 (23.0) 145 (14.1) 386 (30.1)
Frequency of usual alcohol consumption per month

0 3340 (75.4) 1593 (74.0) 1747 (76.7)

1 804 (18.2) 441 (20.5) 363 (15.9)

>2 285 (6.4) 118 (5.5) 167 (7.3)
Motorcycle crashes prior to the study

Yes 1833 (41.1) 889 (41.3) 944 (40.9)

No 2630 (58.9) 1265 (58.7) 1365 (59.1)

2The exchange rate of US$ to NT$ was approximately 1:26 at the time of the initial assessment.
b Operators only.

participating in the initial assessment according to selectedtial assessment, 3252 (72.9%) experienced no crashes, 825
baseline characteristics. Of these students, 1833 (41.1%) haq18.5%) had one crash, 265 (5.9%) two crashes, and 121
experienced a motorcycle crash prior to the study. Distribu- (2.7%) three or more crashes. Five hundred and thirteen stu-
tions of all characteristics but motorcycle crashes prior to dents (11.5%) were involved in their last crashes 0-6 months
the study significantly differed between Taipei and Hualien prior to the end of this study, 411 (9.2%) in 6—12 months
students. prior to the end of the study, and 287 (6.4%) in 12—18 months
Table 2presents distributions of the number of motor- prior to the end of the study. Over the study period, of the
cycle crashes, time duration from the last crash to the end438 (9.9%) students who had experienced the most serious
of the study, and severity of the most serious crash during crash injury, 6 had died and could not provide risk-taking
the study period. Of 4463 students participating in the ini- information in the third follow-up assessment. Distributions
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Table 2 pared with students who had no crash in the study period,
Number of motorcycle crashes, time elapse since the last crash, andihose who had a greater number of motorcycle crashes
severity of the most serious crash occurring in the study period among . f : ialetali

2154 junior college students in Taipei and 2309 in Hualien, Taiwan FJL.JI’.Ing the study period had hlgh.er.“Sk ta.kmg scores fit the
— — _ initial assessment; however, their risk-taking scores did not
Characteristic Total . Ta'peé H“a“ggog significantly increase over the study period. Results from
EE: (ﬁ/ﬂ)) ) E;: (02)5)4) Ezo: ) ) Model Il show that, compared with students who did not ex-

: : : perience a motorcycle crash during the study period, those

Number of motorcycle crashes

0 3252 (72.9) 1428 (66.3) 1824 (79.0) whose last crash_ occurred 0—6 months, 6-12 m_onths,.and
1 825 (18.5) 474 (22.0) 351 (15.2)  12-18 months prior to the end of the study had risk-taking
2 265 (5.9) 165 (7.7) 100 (4.3) scores at the initial assessment of 1.0, 0.4, and 0.2 points
>3 121 (2.7) 87 (4.0) 34 (1.5) higher, respectively. Over the study period, differences in

Time elapse since last crash (months) the change of risk-taking scores between students in each
No crash 3252 (72.9) 1428 (66.3) 1824 (79.0)  of these three groups and those who had no crash dur-
0-6 513 (11.5) 352 (16.3) 161 (7.0)  ing the study were 0.2, 0.0, and 0.3 points, respectively;
6-12 411 (9.2) 267 (12.4) 144 (6.2)

none of these differences was statistically significant. As
shown in Model Ill, compared with students who had no
crash in the study period, risk-taking scores at the initial

12-18 287 (6.4) 107 (5.0) 180 (7.8)

Severity of the most serious crash

No crash 3252 (72.9) 1428 (66.3) 1824 (79.0) X th ith > = d iniuri
No injury 773 (17.3) 488 (22.7) 285 (12.3) ~ assessment among those with non-injurious and injurious
Injury 438 (9.9) 238 (11.0) 200 (8.7) crashes were 0.5 and 0.9 points higher, respectively. Score

changes at the third follow-up assessment from the ini-
tial assessment in the two groups were 0.1 and 0.2 points
of the three crash experience measures significantly differedhigher, respectively; none of the differences was statistically
between Taipei and Hualien students. significant.
Table 3 presents changes in risk-taking scores from In the three models for Hualien studentalfle 5, base-
the initial to the third follow-up assessment among 2812 line characteristics significantly associated with risk-taking
students who completed the two risk-taking assessmentsscores, such as age, alcohol consumption, and parental in-
Risk-taking scores increased over the study period amongcome, are accounted for. At the initial assessment, students
all students but particularly in Hualien students. Without who had experienced a motorcycle crash prior to the study
taking other variables into account, positive changes in had arisk-taking score 2.0 points (95%€11.6—2.4) higher
risk-taking scores among Taipei students were significantly than those who had not. Among the students who had had
associated with a younger age, less-frequent alcohol con-no experience of a motorcycle crash, risk-taking scores in-
sumption, and the lack of a motorcycle crash prior to the creased by 4.6 points (95% & 0.6—8.6) from the initial to
study. Among Hualien students, positive score changesthe third follow-up assessment. The increase was estimated
were significantly or marginally associated with a younger to be 0.3 points higher for students with prior crash expe-
age, higher parental incomes, and a shorter time havingrience; however, this result was not statistically significant.
elapsed since the last crash. Furthermore, it was noted thaCompared with students who had no crash during the study,
the relationships of crash experience measures to changesisk-taking scores of those who had three or more motorcy-
in risk-taking scores between Taipei and Hualien students cle crashes during the study period increased by 1.5 points
qualitatively differed. Therefore, two separate linear mixed (95% Cl= 0.1-2.9) from the initial to the third follow-up
models were respectively applied to Taipei and Hualien assessment, as shown in Model I; in addition, the risk-taking
students. scores of those whose last crash occurred 0—6 months prior
Results of the linear mixed model analysis treating to the end of the study increased by 1.1 points (95%=ClI
risk-taking scores as an outcome variable among Taipei0.2-2.0), as shown in Model Il. Results from Model 11l show
students are shown ifiable 4 In all three models, base- that students with any level of crash severity during the study
line characteristics significantly associated with risk-taking period did not have significantly different risk-taking scores
scores are accounted for, and these include age in yearst the initial assessment from those who had no crash during
and frequency of alcohol consumption. At the time of the that period, nor did they have significantly different changes
initial assessment, students who had experienced a motorin risk-taking scores from the initial to the third follow-up
cycle crash prior to the study had a risk-taking score 2.0 assessments.
points (95% Cl= 1.6-2.3) higher than those who had
not. Among students who had no experience of a motorcy-
cle crash, risk-taking scores increased by 8.4 points (95%4. Discussion
Cl = 4.4-12.4) from the initial to the third follow-up as-
sessment. The increase was estimated to be 0.3 points lower This study indicates that young people with crash experi-
if students had prior crash experience; however, this resultence had higher risk-taking scores at the time of the initial
was not statistically significant. As shown in Model I, com- assessment (in other words, risk taking was a risk factor for
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Table 3
Changes (meat standard deviation) in risk-taking scores from the initial to the third follow-up assessment among 2812 junior college students in Taipei
and Hualien, Taiwan

Characteristic Taipein(= 1739) Hualien 1§ = 1073)
Mean + S.D. P-valuet Mean+ S.D. P-valuet
Age at the initial assessment (years)
17 156+ 3.92 0.000 2.16+ 3.94 0.008
18 0.91+ 3.99 1.60+ 3.66
19 0.40+ 4.07 1.87+ 4.75
>20 0.64+ 3.62 0.65+ 4.03
Gender
Female 0.84+ 2.81 0.486 1.63t 2.73 0.909
Male 0.97+ 5.56 1.60+ 6.09
Father’s education
Elementary or below 1.0& 3.87 0.849 1.7Gt 3.35 0.928
Junior high 0.81+ 3.70 1.66+ 3.85
Senior high 0.88+ 3.93 1.54+ 4.33
College or above 0.8% 4.53 152+ 5.11
Mother’s education
Elementary or below 0.8% 3.69 0.977 1.64+ 3.53 0.920
Junior high 0.83+ 4.21 1.54+ 3.83
Senior high 0.88+ 4.47 154+ 5.15
College or above 1.0% 3.72 1.92+ 5.42
Parental income (NT$ per month)
<29999 US$ 1154) 1.00+ 4.69 0.710 0.80t 4.17 0.034
30000-59999 (US$ 1154-2308) 0.903.47 1.75+ 3.77
60000-89999 (US$ 2308-3462) 0.884.28 1.43+ 4.15
>90000 &US$ 3462) 0.61+ 4.54 2,17+ 5.16
Living at home
Yes 0.92+ 4.14 0.403 1.46t 4.60 0.565
No 0.72+ 3.18 1.65+ 3.96
Usual riding position
Pillion passenger 0.96 3.03 0.347 1.58+ 2.97 0.708
Operator 0.79t 4.86 1.66+ 4.90
Riding experience (years)
<1 1.00+ 3.80 0.565 2.45+ 4.81 0.208
1 0.94+ 4.67 1.79+ 4.56
2 0.59+ 5.26 1.40+ 4.25
3 0.65+ 5.16 1.51+ 5.75
>4 0.38+ 6.46 1.16+ 5.19
Frequency of usual alcohol consumption per month
0 1.05+ 3.46 0.000 1.66t 3255 0.199
1 0.72+ 4.88 1.75+ 5.88
>2 —0.91+ 6.37 0.87+ 5.95
Past motorcycle crash history
Yes 0.52+ 4.68 0.001 1.6 3.22 0.916
No 1.13+ 343 1.63+ 5.11
Number of motorcycle crashes in the study period
0 0.88+ 3.74 0.805 1.52+ 3.91 0.147
1 0.97+ 4.25 1.72+ 4.41
2 0.93+ 4.10 1.72+ 3.94
>3 0.49+ 5.81 3.16+ 4.49
Time elapse since last crash in the study period (months)
No crash 0.88+ 3.74 0.167 1.52+ 3.91 0.056
0-6 0.97+ 4.79 2.39+ 4.10
6-12 0.53+ 4.03 1.76+ 4.29
12-18 1.60+ 4.02 1.20+ 4.58
Severity of the most serious crash in the study period
No crash 0.86+ 3.74 0.974 1.52+ 3.91 0.429
No injury 0.88+ 4.62 1.87+ 4.38
Injury 0.94+ 4.01 1.80+ 4.25

2The exchange rate of US$ to NT$ was approximately 1:26 at the time of the initial assessment.
b Operators only.
¢One-way ANOVA test was used.
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Table 4
Results of linear mixed model analysis: adjusted relative differences (RD) and 95% confidence intervals (Cl) for risk-taking scores relatédstorgrash

prior to the study, number of motorcycle crashes, time elapse since last crash, and severity of the most serious crash in the study period, and other

factors among 2154 junior college students in Taipei, Taiwan

Characteristic Model¥ Model 112 Model 1112
RD 95% ClI RD 95% ClI RD 95% ClI

Crashes prior to the study (yes/no) 2.0 1.6-2.3 2.0 1.6-2.4 2.0 1.6-2.4
Time (third follow-up/initial) 8.4 4.4-12.4 8.5 45-12.5 8.4 4.4-12.4
Crashes prior to the study time -0.3 -0.7-0.1 -0.3 -0.7-0.1 -0.4 —-0.7-0.1
Number of crashes in the study period

0 (reference group) 0.0 - - - - -

1 0.5 0.0-0.9 - - - -

2 0.6 0.0-1.3 - - - -

>3 1.8 0.8-2.7 - - - -
Number of crashes in the study periedtime

1 x time 0.2 -0.3-0.6 - - - -

2 x time 0.1 —0.6-0.7 - - - -

>3 x time -0.4 —-1.3-0.5 — - — -
Time elapse since last crash in the study period (months)

No crash (reference group) 0.0 -

0-6 - - 1.0 0.3-1.7 - -

6-12 - - 0.4 -0.3-1.0 - -

12-18 - - 0.2 —0.6-0.9 - -
Time elapse since last crash in the study periodime

0-6 x time - - 0.2 —-0.4-0.9 - -

6-12 x time - - 0.0 —0.6-0.6 - -

12-18 x time - - 0.3 -1.0-04 - -
Severity of the most serious crash in the study period

No crash (reference group) - - - - 0.0 -

No injury - - - - 0.5 0.1-1.0

Injury - - - - 0.9 0.3-15
Severity of the most serious crash in the study periotime

No injury x time - - - - 0.1 —-0.4-0.5

Injury x time — — — — 0.2 —-0.4-0.7

2 Adjusted for age (years), agetime, alcohol consumption (times per month), and alcohol consumptifime.

the occurrence of motorcycle crashes during the study pe-were encouraged to take greater risks over time compared to
riod); however, crash experience, in terms of its frequency, those who had no crash during the study period. However,
severity, and time elapsed since the most recent crash, didhe reason would be more convincing if the result had also
not significantly change their risk-taking path over the study appeared in Taipei students. Another explanation might be
period, even though its effect somewhat differed between that some physical/social environmental factor(s), specific to
Taipei and Hualien students. Hualien or rural areas, existed to increase the occurrence of
Although additional motorcycle crashes were highly pos- motorcycle crashes as well as risk-taking levels in Hualien
itively correlated with a shorter time elapsed since the last students. For example, roadside inspections for drinking and
crash, it was not coincident that a high frequency of crash in- driving may be fewer and laws on speeding may be less
volvement and the latest crash experience were significantlystrictly enforced in rural areas due to less police manpower
associated with positive changes in risk-taking scores amongand larger patrol scopes. Overall, crash experience might not
Hualien students. Nonetheless, further subgroup analysishave an independent effect with environmental factors on
showed that positive changes in risk-taking scores amongchanges in risk-taking propensity, even when students are
students who had three or more crashes occurring in theinvolved in more crashes.
study period were similar in the two Hualien schools (1.4  As indicated byJessor (1991)Baumrind (1987) and
versus 1.4), and that positive changes in risk-taking scoresHodgdon et al. (1981 ¥isk-taking persistency ensures that
among students whose last crash occurred 0—6 months priocrash experience measures are significantly associated with
to the end of the study differed in the two Hualien schools initial scores for risk taking. However, few measures re-
(1.2 versus 0.1). Based on this result, at first glance, a possi-mained significant with changes in risk taking which was
ble explanation is that students who survived many crashesunmodified by past experience partly due to the tendency
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Table 5

Results of linear mixed model analysis: adjusted relative differences (RD) and 95% confidence intervals (Cl) for risk-taking scores relatédstorgrash

prior to the study, number of motorcycle crashes, time elapse since last crash, and severity of the most serious crash in the study period, and othe
factors among 2309 junior college students in Hualien, Taiwan

Characteristic Modeld Model 112 Model 1112
RD 95% ClI RD 95% CI RD 95% ClI

Crashes prior to the study (yes/no) 2.0 1.6-2.4 2.0 1.6-2.4 2.0 1.6-2.4
Time (third follow-up/initial) 4.6 0.6-8.6 4.6 0.6-8.6 4.6 0.6-8.6
Crashes prior to the study time 0.3 -0.2-0.7 0.3 -0.2-0.7 0.3 -0.2-0.7
Number of crashes in the study period

0 (reference group) 0.0 - - - - -

1 0.4 —0.2-0.9 - - - -

2 0.5 —-0.4-1.4 - - - -

>3 0.5 -1.1-21 - - - -
Number of crashes in the study periedtime

1 x time 0.2 —-0.3-0.7 - - - -

2 x time 0.0 —0.9-0.9 - - - -

>3 x time 1.5 0.1-2.9 - - - -
Time elapse since last crash in the study period (months)

No crash (reference group) 0.0 -

0-6 - - -0.1 —-1.0-0.9 - -

6-12 - - 0.4 -0.7-15 - -

12-18 - - -0.5 —-0.6-0.4 - -
Time elapse since last crash in the study periodme

0-6 x time - - 11 0.2-2.0 - -

6-12 x time - - 0.5 —0.5-15 - -

12-18 x time - - 0.3 —-0.6-1.1 - -
Severity of the most serious crash in the study period

No crash (reference group) - - - - 0.0 -

No injury - - - - 0.4 -0.2-1.0

Injury - - - - 0.4 —-0.2-11
Severity of the most serious crash in the study periotime

No injury x time - - - - 0.2 —-0.4-0.8

Injury x time - - - - 0.3 —-0.3-1.0

aAdjusted for age (years), agetime, alcohol consumption (times per month), alcohol consumptitme, monthly parental income<(NT$ 29,999;
NT$ 30,000-59,999; NT$ 60,000-89,999NT$ 90,000), and monthly parental incomeime.

among young people to use risk taking as a means to fulfill whichever risk-taking behavior he/she engaged in repre-
their psychological needs such as gaining peer acceptancesents certain degree of underlying overall propensity for
establishing autonomy from parents, affirming maturity, taking a risk. In other words, different items may be com-
repudiating the norms and values of conventional author- parable in reflecting an individually personal trait of taking
ity, building self-esteem, and enhancing competence. In arisk. This is evidenced by the result of the factor analysis.
addition, our findings also substantiate the conjecture from Second, despite that the 14 items of the risk-taking scale
Chilton (1977)that health-promotion education only using were provided to measure a latent variable (i.e. risk-taking
negative consequences of motor-vehicle crashes intendedevels or propensity) rather than specific risk-taking be-
to reduce high risk-taking behavior among young persons haviors (e.g. risky driving practices) for a student, the re-
might not easily succeed, even if these educational materialssponsiveness of the risk-taking scale might be poor due to
do increase risk perceptiolR(tter et al., 1998; Matthews that 2 driving-related items and 12 non-driving items were
and Moran, 1986; Sevenson et al., 198bappears that an  included in the scale. If true, the scale was inefficient to
effective health-promotion strategy, particularly for young detect the risk-taking changes over the study period. Third,
people, ought to take into account their physical and psycho-risk taking characterized by the 14 items might not be ap-
logical needs while increasing their awareness of negative propriate nowadays, since the culture of Taiwanese society
consequences. has changed rapidly in recent years. For example, video
There are some comments about the risk-taking scale.game playing by minors at arcades is no longer prohibited
First, the average risk-taking score was low because youngand the use of contraceptive devices during sex has become
people typically engaged in only a few rather than all more common among young people.
risk-taking behaviors as listed in the questionnaire. The There are several limitations to this study. First, as indi-
possibility that the score for a student may be driven by one cated in another studyLih et al., in presp non-injurious
or two items is not of great concern in the study because crashes were possibly incompletely reported. One may
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speculate that students who had higher risk taking Diggle, P.J., Liang, K.Y., Zeger, S.L., 1994. The Analysis of Longitudinal
under-reported motorcycle crashes over the study period; Data. Oxford University Press, New York. _
however, the data of 0.62 crashes per person reported by th&n9: S.L.. Wang, J.D., Chen, K.T., 1993. Estimate of case fatality rate

. . . and incidence rate of traffic injury in Taiwan-analysis of 4,329 victims
0 -
10% of students who had the most highest risk-taking levels " "ol center. J. Formos. Med. Assoc. 92, S76-S81.

and 0.42 by the counterpart does not support the speculagreydanus, D.E., 1987. Risk-taking behaviors in adolescence. JAMA 258,
tion. Even if there was under-reporting among risk-takers,  2110.

it was not likely to invalidate our conclusion. This is be- Hill, P.S., Jamieson, B.D., 1978. Driving offenders and the defensive
cause we were analyzing the change in risk taking and driving course—an archival study. J. Psychol. 98, 117-127.

h it lated t h . ided that th Hodgdon, J.D., Bragg, B.W.E., Finn, P., 1981. Youth Driver Risk-Taking
ow 1t was related to crash experience, provide al IN€  pesearch: The State of the Art. HS-805-967. National Highway Traffic

risk-tgking score of under-reporters diq not change more  safety Administration, Washington, DC, March.

drastically over time than those who did not under-report. Irwin, C.E., Millstein, S.G., 1986. Biopsychosocial correlates of
Furthermore, characteristics of students lost to follow-up risk-taking behaviors during adolescence. J. Adolesc. Health 7, 82S5-96.
are likely to have differed from those of students remaining Jelalian, E., Alday, S., Spirito, A., 2000. Adolescent motor vehicle crashes:

. the relationship between behavioral factors and self-reported injury. J.
in the study. Of all students who had not graduated from e\ coith 27, 84-93.

the college by the end of the study, those who did not par- jessor, R., 1991. Risk behavior in adolescence: a psychosocial framework
ticipate in the third follow-up assessment were more likely  for understanding and action. J. Adolesc. Health 12, 597-605.

to have had higher initial risk-taking scores, a crash history Jonah, B.A., 1986. Accident risk and risk-taking behaviour among young
prior to the study, or severe injuries resulting in disability in _drivers. Accid. Anal. Prev. 18, 255-271.

a crash. Accordinalv. the positive effect of crash experience Liberatti, C.L., Andrade, S.M., Soares, D.A., 2001. The new Brazilian
: aly, p P traffic code and some characteristics of victims in southern Brazil.

on changes in risk taking would have been underestimated. |njury Prev. 7 (3), 190-193.

Second, immediate changes in risk taking after crash in- Lin, M.-R., Chang, S.H., Pai, L., Keyl, P.M. A longitudinal study of
volvement were not evaluated in this study. It is possible  risk factors for motorcycle crashes among junior college students in
that effects of a crash experience on changes in risk taking = Tawan. Accid. Anal. Prev., in press.

d d idlv t tain | | th tud iod Matthews, M., Moran, A., 1986. Age difference in male drivers’ perception
ecreased rapidly to a certain level over the study period. ¢, qigent risk: the role of perceived driving ability. Accid. Anal.

Finally, caution is needed when generalizing the results of  prey, 18, 299-313.

this study. For example, subjects in this study were limited Mickey, R.M., Greenland, S., 1989. The impact of confounder selection
to older adolescents, and thus the effect of crash experi- criteria on effect estimation. Am. J. Epidemiol. 129, 125-137.

ence on changes in risk taking among young adolescents OIMinistry of Communication and Transportation, 1993. Annual report of

. . . transportation and communication in 1992. Executive Yuan, Taipei,
children may differ and thus require further research. ROCp P

Mohan, D., Bawa, P.S., 1985. An analysis of road traffic fatalities in
Delhi, India. Accid. Anal. Prev. 17, 33-45.
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