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ABSTRACT:

Background: Motorcycle accidents are one of the significant causes of death in Thailand. Every year,
approximately 20,000 people are killed in road traffic accidents. The hill tribe youths are one of the
vulnerable populations. This study aimed to investigate the factors associated with motorcycle accidents,
and severe accidents among the hill tribe youth in northern Thailand.

Methods: A cross-sectional study was applied to investigate risky motorcycle use behaviors, and to identify
factors associated with severe motorcycle accidents among the hill tribe youths aged 15-24 years old in Mae
Fah Luang district, Chiang Rai Province, Thailand. Data were collected by a validated questionnaire and face-
to-face interview. A logistic regression was used to assess the associations between variables at alpha = 0.05.
Results: 524 participants were recruited, 67.6% were females, 94.7% were students and 80.9% were aged
between 15-20 years old. 462 participants (88.2%) had no driving license, 79.6% had experience of
motorcycle use for 1-5 years, 66.2% had motorcycle accidents, 38.6% had severe accidents, 11.7% drank
alcohol before riding a motorcycle, and 45.0% usually had aggressive tendencies. After control for all
possible confounding factors in the multiple logistic regression, four variables were associated with having
a greater chance of having motorcycle accidents: (1) males had a greater chance than females (OR=1.96,
95%CI=1.26-3.04), (2) those who had aggressive tendencies had a greater chance than those who did not
(OR=1.72,95%Cl=1.15-2.58), (3) those that reported infrequent use of helmet had a greater chance of being
involved in road accidents compared to those that used helmets regularly. (OR= 1.47, 95%CI=1.15-5.43)
and (4) those who had engine problems had a greater chance of being involved in road accidents compared
to those who did not (OR=2.11, 95%CI=1.4-3.16). Two other factors were associated with severe accident;
age and length of motorcycle use. Increase in age results in greater chance of having severe accident
(OR=1.18 (95%CI=1.04-1.35), and those who rode their motorcycles for = 6 years had a greater risk of
having severe accident than those who rode their motorcycles for < 5 years (OR=1.43, 95%CI=1.04-.95).
Conclusion: Appropriate health promotion programs with emphasis on helmet use, regular engine checks,
and encouragement to resist riding motorcycles during periods of aggressive or extreme emotional
tendencies should be implemented to reduce morbidity and mortality rates from motorcycle use among the
hill tribe youth population.
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INTRODUCTION

In 2015, World Health Organization (WHO)
reported 1.25 million in total number of road traffic
death from 180 countries in the world, 56% of these
accidents were reported from low and middle-income
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countries [1]. Low and middle-income countries had
twice the death rate from road accident compared to
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high-income countries [2]. Road traffic accident was
a major cause of death among people aged 15-29
years old in the world [3]. Traffic accident is also
known to have a wide impact on economic
development in a certain country [4]. WHO has set
a goal to reduce the number of mortality rate from
traffic accident of 50% by 2020 [5].

In Thailand, a motorcycle is the favorite choice
for daily transportation among Thai people
particularly in the rural areas where the people live
in resource scarcity areas. Tanaboriboon, et al. [6]
reported that traffic accidents in Thailand were most
evident during festive and holiday seasons such as
the traditional new year holiday (Songkran holidays
falling between period of 12-15 April every year)
and year end cerebration (end of December). During
these holiday seasons, the number of traffic
accidents particularly from motorcycles has
dramatically increased. The National Injuries
Surveillance, Bureau of Epidemiology, Ministry of
Public Health [7] reported that from 2005-2010,
severe injuries including admitted cases, observed
cases, dead before arrival and dead at emergency
room (ER) accounted for the largest proportion of all
severe injuries due to transport accident (78.9%).
Moreover, in a survey on helmet use among the
1,484,669 motorcycle users in 2013 in Thailand, it
was found that 57% did not use helmet, only 29%
among motorcycle users in rural areas used helmet,
and only 23% among motorcycle users aged 15-20
years old used helmet while driving [8]. Therefore,
young children aged 15-20 years old have a
significantly high risk of being involved in traffic
accidents caused by motorcycle in Thailand.

Mae Fah Luang district is located along the
Thailand and Myanmar border in Chiang Rai
Province with almost 100 % of its population being
the hill tribe people [9]. The landscape is composed
of mountains and only land transportation with
seasonal poor road is available to reach the villages.
The main vehicle is motorcycle particularly among
school children. There is no traffic light sign on any
road and no traffic police service in the whole area
of Mae Fah Laung district [9]. And also there is no
information and record on the number of accidents
from motorcycle. However, a study of traffic
accident in 2011-2013 in northern Thailand reported
that the major vehicle on traffic accident in northern
Thailand was motorcycle, and the majority age was
15-24 years old [10]. The other information on
factors associated with accident and severe
condition are also not available. Therefore, this
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study aimed to investigate the motorcycle use
behaviors and factors relating to accident and severe
condition regarding the accident caused by
motorcycle use among the hill tribe youths, northern
Thailand.

MATERIALS AND METHODS

Study design

A cross-sectional study design was conducted
to obtain personal information and behaviors of
motorcycle riders, including history of being
involved in accident and care in a hospital among
hill tribe youths.

Study sites

The study took place in Mae Fah Luang district
Chiang Rai province, Thailand, from July-
December 2015.

Study population

The target population was hill tribe youths aged
15-24 years old [11], living in Mae Fah Luang
district and had experience of motorcycle use. Those
respondents who had a problem of communication
in Thai were excluded from the study.

Study sample and sample size estimation

The sample size of 508 was derived using a
power calculation based on an alpha of 5.0%,
prevalence from previous study was 16.0% [8] and
80.0% of the power statistic using Epi-Info, version
6.04 (US Centers for Disease Control and
Prevention, Atlanta, GA).

Research instruments

A questionnaire was developed based on
relevant information including previous studies
[10]. It was composed of four sections with a total
of 56 questions: (1) personal information, (2)
motorcycle use behaviors and (3) medical care
history, and (4) attitude and behaviors related to
motorcycle use. The questionnaire had been tested
for validity and reliability before use. All items of
the questionnaire had been reviewed by the Index of
Item Objective Congruence (I0C) [12] method, and
0.5 was used as selection criteria. Alpha-coefficient
at 0.7 had been used for detecting the reliability of
questionnaire. Finally, a pilot test was conducted
with 20 participants who had similar characteristics
with the study sample. In this study, severe accident
was defined as a case of those who had motorcycle
accident and had been admitted in a hospital for 24
hours or one night in the past years.
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Data collection procedures

After development and detection for the quality
of the questionnaire, researchers made a simple
random sampling from the list of 57 villages in Mae
Fah Luang district by computer program. Finally, 22
villages were selected as study sites. From a total of
3,126 youths (aged 15-24 years [11] old) listed from
these 22 villages, 524 participants were recruited
into the study by a simple random sampling
technique.

The participants had been asked for agreement
to participate, and interviewed by face-to-face
method in a private and confidential room. Three
researchers were the interviewers who developed
and executed the whole project. The interview was
done by the researchers who knew all contents and
procedures of the project. It lasted for about 30
minutes with each participant. All the participants
were given a small gift of appreciation for
participating in the study.

Statistical analysis

Data were double-entered and validated using
Microsoft Excel. Data analysis was carried out by
using SPSS version 20, 2014 (SPSS, Chicago, IL),
STATA (version 8.2 (Stata Corp, College Station,

Table 1 Comparison of participants’ characteristics by sex

475

TX), and Epi-Info version 6.04d (US Centers for
Disease Control and Prevention, Atlanta, GA).
Descriptive statistics (means, standard deviation,
frequency, and percentage) was used to describe the
general characteristics of the participants.

Chi-square test was used for testing the
difference in interested variables. Logistic
regression was used to assess the association
between variables. During the analysis in the simple
logistic regression model, those variables that had
associated significance at alpha level 0.10 were
pulled into the multiple logistic regression model. In
the multiple logistic regression model, the
“ENTER” method was used to find the final model
to predict the association between the variables at
alpha level 0.05.

Ethical consideration

This study was approved by the Ethics in
Human Research Committee of Mae Fah Luang
University (REH-55022). A permission to collect
the data in 22 villages was granted by the Chief of
District Government Officer. Before starting
interview, the consent form had been obtained from
all participants.

Total

Male Female

Characteristics n (%) ; % ; % 2 p-value
Total 524(100.0) 170 334 354 67.6

Age (years)

<14 43 (8.2) 12 27.9 31 72.1 0.47 0.800

15-20 424 (80.9) 139 328 285 67.2

>21 57 (10.9) 19 33.3 38 66.7

mean=17.15, SD=1.83

Education

No education 11 (2.1) 6 54.5 5 455 5.42 0.067

<Primary school 13 (2.5) 7 53.8 6 46.2

>High school 500 (95.4) 157 314 343 68.6

Occupation

Student 500 (94.7) 157 314 343 68.6 5.42 0.020*
Other 24 (4.6) 13 54.2 11 45.8

Driver license

Yes 62 (11.8) 31 50.0 31 50.0

No 462 (88.2) 139 30.1 323 69.9 9.89 0.002*
Length of motorcycle use (years)

<5 348 (66.4) 116 33.3 232 66.7

>6 176 (33.6) 54 30.7 122 69.3 0.375 0.540

Position

Rider 180 (34.4) 74 411 106 58.9

Passenger 62 (11.8) 12 194 50 80.6

Both 282 (53.8) 84 29.8 198 70.2 11.92 0.003*
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Table 1 Comparison of participants’ characteristics by sex (cont.)

Total Male Female

Characteristics n (%) ; % N % 2 p-value
Brand

Honda 431 (82.3) 138 320 293 68.0

Yamaha 60 (11.5) 18 30.0 42 70.0

Other 33 (6.3) 14 424 19 57.6 1.69 0.428

Gear

Automatic 82 (15.6) 21 25.6 61 744 2.07 0.150

Manual 442 (84.4) 149 33.7 293 66.3

Insurance

Yes 347 (66.2) 100 288 247 71.2 6.16 0.013*
No 177 (33.8) 70 39.5 107 60.5

Frequency of motorcycle use per week (day)

Everyday 393 (75.0) 128 326 265 67.4 8.16 0.017*
4-6 73 (13.9) 31 425 42 57.5

1-3 58 (11.1) 11 19.0 47 81.0

Distance per day (kms)

<10 365 (73.3) 114 31.2 251 68.8 2.37 0.306

11-20 114 (22.9) 43 36.8 71 63.3

>21 19 (3.8) 8 42.1 11 57.9

(Missing=26, 5.0%)

Having passenger

No 51 (10.3) 23 45.1 28 54.9 9.09 0.028*
Rarely 295 (59.4) 82 278 213 722

Often 110 (22.1) 43 39.1 67 60.9

Always 41 (8.2) 15 36.6 26 63.4

(Missing=27, 5.2%)
Length of use in your current motorcycle (years)

<5 304 (70.4) 88 28.9 216 71.1 2.37 0.305
6-10 101 (23.3) 37 36.6 64 63.4
>11 28 (6.5) 10 35.7 18 64.3

(Missing=91, 17.4%)

Engine problem

No 278 (55.5) 105 37.8 173 62.2 6.61 0.010*
Yes 223 (44.5) 60 26.9 163 73.1

(Missing=23, 4.4%)

Frequency of maintenance

Never 28 (5.5) 10 35.7 18 64.3 0.31 0.855
Rarely 352 (69.5) 112 31.8 240 68.2
Often 127 (25.0) 43 33.9 84 66.1

(Missing=17, 3.2%)
Average speed (kms/hr.)

<60 339 (68.5) 95 28.0 244 720 1777 0.001*
60-80 141 (28.5) 56 39.7 85 60.3
>80 15 (3.0) 11 73.3 4 26.7

(Missing=29, 5.5%)
Driving in evening or night time

No 81 (15.9) 22 27.3 59 72.8 3.97 0.264
Evening 228 (44.9) 70 30.7 158 69.3

Night 26 (5.1) 12 46.2 14 53.8

Both 173 (34.1) 60 34.7 113 65.3

(Missing=16, 3.1%)

Accident

Yes 347 (66.2) 121 34.9 226 65.1 2.76 0.097
No 177 (33.8) 49 28.4 128 723
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Table 1 Comparison of participants’ characteristics by sex (cont.)

Characteristics Total Male Female p-value
n (%) n % n % x?

Severe accident 134 (38.6) 54 40.3 80 59.7 2.83 0.092

Yes 213 (61.4) 67 315 146 685

No

Helmet use 31 (6.1) 13 419 18 58.1 3.05 0.218

Regular use 298 (58.2) 102 34.2 196 65.8

Sometime 183 (35.7) 52 28.4 131 71.6

No

(Missing=12, 2.3%)

Having medical condition 449 (93.5) 145 323 304 67.7 2.17 0.141

No 31 (6.5) 14 45.2 17 54.8

Yes

(Missing=44, 8.4%)

Drinking with riding 52 (11.7) 26 50.0 26 50.0 6.43 0.011*

Yes 391 (88.3) 126 322 265 678

No

(Missing=81, 15.5%)

Telephone use while riding

No 218 (43.5) 71 326 147 674 1.72 0.423

Rarely 261 (52.1) 83 318 178 682

Often 22 (4.4) 10 455 12 54.5

(Missing=23, 4.4%)

Having aggressive emotion

Yes 230 (45.0) 52 226 178 774 1929 <0.001*

No 281 (55.0) 115 409 166  59.1

(Missing=13, 2.5%)

Having visual problem

Normal 465 (91.9) 157 33.8 308 66.2

Abnormal 46 (9.0) 11 23.9 35 76.1 1.84 0.175

(Missing=13, 2.5%)

* Significant level at 0=0.05

RESULTS

Five hundred and twenty-four participants were
recruited into the study, 67.6% were females, 80.9%
were aged 15-20 years old (mean=17.15, SD=1.83),
95.4% completed high school, and 94.7% were a
student. About 66.4% had experience of motorcycle
use for <5 years, 445 (87.6%) did not have driver’s
license, and 70.4% had used their motorcycle for 1-
5 years (Table 1).

Regarding motorcycle use: 33.8% had no
insurance, 75.0% used motorcycle daily, 82.3%
used Honda brand, 84.4% were manual gear, 75.0%
were daily users, 73.3% were a group of <10 km
distance users. About 31.5% who had an average
speed faster than 60 km/hr. 44.5% experienced
engine problem, and 84.1% used a motorcycle in the
evening through the nighttime. One hundred and
eighty three participants (36.2%) did not use helmet.

Regarding motorcycle use behaviors: 11.7%
drank alcohol before riding a motorcycle, 56.5%
used a phone while riding a motorcycle, 9.0% had a
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visual problem, and 16.2% reported traffic abuse.

In terms of comparison between male and
female characteristics among the participants: a
greater proportion of males that fall within the
category of students had driver’s license, were more
involved in severe accidents, and rode faster when
compared to females within the same group.
However, females were more emotionally
aggressive when compared to males. These
differences are statistically significant (Table 1).

Regarding traffic accident, totally 347
participants (66.2%) had had an experience of traffic
accident at least once, 38.6% of them had been cared
for in a hospital.

In the multiple logistic regression model, four
variables were found to have significant association
with motorcycle accident; sex, aggressive emotion,
helmet use, and engine problem. Males had 1.96
times of chance of being involved in an accident
compared to females (95%CI=1.26-3.04). Participants
who had aggressive emotion had 1.72 times of
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Table 2 Multivariate analysis of factors associated with motorcycle accident among the hill tribe youths.

Factors Yes @) Accident No (%) OR 95% CI p-value
Sex

Male 121 (71.2) 49 (28.8) 1.96 1.26-3.04 0.003*
Female 226 (63.8) 128 (36.2) 1.00

Agression emotion

Yes 166 (72.7) 64 (27.8) 1.72 1.15-2.58 0.009*
No 177 (63.0) 104 (37.0) 1.00

Helmet use

Often 16 (51.6) 15 (48.4) 1.00

Sometime 198 (66.4) 100 (33.6) 1.47 1.15-5.4 0.021*
No 133 (73.7) 50 (27.3) 2.03 0.89-2.03 0.152
Engine problem

Yes 168 (75.3) 55 (24.7) 211 1.41-3.16 <0.001*
No 169 (60.8) 109 (39.2) 1.00

*Significant level at o = 0.05

Table 3 Multivariate analysis of factors associated with having a severe accident among the hill tribe youths

Severe accident

Factors No (%) Yes (%) OR 95% ClI p-value
Age N/A N/A 1.18 1.04-1.35 0.013*
Year of motorcycle use

<5 157 (66.2) 80 (33.8) 1.00

>6 56 (50.9) 54 (49.1) 1.43 1.04-1.95 0.027*

* Significant level at o = 0.05

chance of being involved in accidents compared to
those who did not (95%CI1=1.15-2.65). Participants
who used a motorcycle with engine problem had
2.11 times of chance of having an accident than
those who used a motorcycle without problem
(95%Cl1=1.41-3.16). Finally, participants who did
not use helmet regularly had a 1.47 times of chance
of being involved in an accident than those who did
regularly (95%CI=1.15-5.42) (Table 2).

In the analysis of finding the factors associated
with severe accident by the multiple logistic
regression model, two factors were found to be
associated with severe accident; age and length of
motorcycle use. Increase in age had increased the
opportunity of being involved in a severe accident
with OR=1.18 (95%CI1=1.04-1.35), and those who
have a history of motorcycle use for > 6 years had a
greater opportunity of being involved in a severe
accident than those who used a motorcycle for <5
years with OR=1.43 (95%CI1=1.04-1.95) (Table 3).

DISCUSSION

This study revealed that “Students” were most
of the youths who use motorcycle daily since there
is no public transport available in the study area,
Mae Fah Luang district [13]. Moreover, a bicycle is
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also not feasible to use in this area because of the
geographical conditions. Majority of the motorcycle
users had no driving license and aged between 15-
20 years old. Under Thai regulation, those who need
to get the motorcycle driving license need to be at
least 15 years old [14], however, a few proportion
had a driver license. In our study, it was found that
among the daily motorcycle users one-third had no
insurance, one-half used helmet regularly, and one-
fourth used their motorcycle farther than 11 km
every day. This reflects on a low level of road safety
in the remote areas of Thailand. Moreover, more
than half used phones while riding and 11.7% drank
alcohol while riding their motorcycle.

The study found that helmet use behavior was a
strong predictor of motorcycle accident. Buckley, et
al. [15] reported that the overall helmet use rate was
75% in Michigan and it was a protective factor of
getting traffic accident. Males had a greater risk of
motorcycle accident than females. This result is
similar to the study of Mbanjumucyo, et al. [16]
which found that males had a greater chance of
getting in an accident than females in Rwanda.

The study of de Carvalho, et al. [17] and Curtis,
et al. [18], showed that alcohol and drug users had a
greater chance of having motorcycle driver injuries.

http://www.jhealthres.org



Heydari, et al. [19] also reported that alcohol
consumption two hours before driving and using
mobile phone while driving was significantly
associated with accident. However, in our study we
found that alcohol use was not a significant factor
for getting in traffic accident. There were a small
proportion of youths who drank alcohol before
riding. One more reason is the road characteristic in
this area, it is bent, curvy, and does not support
increase in speed.

Regarding aggression, the study finding was
similar to several other investigations [20 -23] that
showed significant statistical association between
aggressive feeling of the motorcycle rider and
accident. Moreover, Jimenez, et al. [24] reported
that less frequency, engine problem, and speed were
associated with getting in an accident among the
motorcycle users in Colombia.

Erhardt, et al. [25] reported that type of helmet
was associated with severe accident among the
motorcycle users in California. In the study of
Christophersen, et al. [26] on factors associated with
severe accident among motorcycle users in Norway,
it was reported that alcohol and drug were the major
factors that led to motorcycle riders being killed.
However, in this study we found that age and a
longer experience in motorcycle use are factors
associated with being involved in a severe accident.

The study of White, et al. [27] had clearly
presented the relationship of age and being involved
in severe accident among motorcycle riders in
Australia. Jimenez, et al. [24] & McCartt, et al. [28]
also reported that older teenagers and drinking
behaviors were associated with motorcycle accident
in the United States. This coincided with our study
which found that increase in age will increase
opportunity of being involved in accident among
motorcycle users. However, the study of Shell, et al.
[29] demonstrated that young teenagers had a
greater chance of being involved in severe accident
than those in older teenage group.

CONCLUSIONS

Our results indicated several major contributors
to motorcycle accident among the hill tribe youths
in northern Thailand such as: being male motorists,
aggressive emotion while riding, helmet use, and
engine problem. Other characteristics including age
and longer years of experience in motorcycle use are
associated with severe accident among the hill tribe
youths.

An appropriate intervention program, to reduce

http://www.jhealthres.org
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accident from motorcycle use among Yyoung
motorists with emphasis on increased awareness,
emotional control and regular engine check, should
be encouraged and initiated by the local government.
Reducing the motorcycle accident in this area will
enhance the people’s safety and also economic
safety eventually.
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