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Background: The percentage of adolescents in Indonesia was 8.8%. Adolescents
aged 15 - 20 years were the second highest (79.2%) injured due to road traffic
accidents (RTA) with riding motorcycle. This study aimed to analyze the rela-
tionship between several variables that were predicted to be the cause of RTA of
adolescents aged 15 - 20 years in Indonesia.

Methods: This study used a cross-sectional design using data obtained from the
2018 Basic Health Research (Riskesdas). The research sample was individuals
aged 15-20 years who had experienced an injury. A total of 2,042 people were
selected based on injuries due to traffic accidents and not from traffic accidents
itself. Variables of sex, rural or urban areas, helmet use habits, suitability of us-
ing helmets, smoking status, history of consuming alcohol, emotional mental
disorder issues and obesity issues. Bivariate analysis used the chi-square test
with a significance level of P-value <0.05 and 95% confidence interval (CI), and
multivariate analysis used the Binary Regression Logistic test.

Results: The variables of sex, helmet use habit, smoking habit, and obesity is-
sues had a significant relationship with P-value < 0.005 with the incidence of
traffic accidents in adolescents in Indonesia. After controlling of other variables,
the direction of the positive relationship was shown in the variables of sex and
obesity status with PR (95%CI) is 1.394 (1.139-1.706) and 1.551 (1.232-1.952).
Conclusion: Road Safety Education for adolescents aged 15-20 years, especially
adolescents with obesity needs to be structured and implemented according to
the needs of adolescents.
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INTRODUCTION

One of the global challenges, especially
in a country with a large population, was Road
Traffic Accidents (RTA) (Chang et al., 2020).
According to the Global Road Safety Report,
RTA cause more than 1.3 million deaths
every year and around 20-50 million people
were injured (Officer, 2019; World Health
Organization, 2018b). This figure was predicted
to increase by around 1.9 million in 2030 if
the prevention efforts are not implemented
optimally (Razzaghi et al., 2020; World Health
Organization, 2020). Most of the deaths due
to traffic accidents occur in low- and middle-
income countries, especially in Africa and
Southeast Asia (Officer, 2019; World Health
Organization, 2018a).

Indonesia is a country in Southeast
Asia with the fourth largest population in the
world and has a fairly large risk of death due
to traffic accidents (Soehodho, 2017). Traffic
accidents accounted for 2.46% of deaths from
the total population death and ranked eighth
in terms of risk factors for death. in Indonesia.
During the period 2015-2019, the number of
traffic accidents in Indonesia increased by an
average of 4.87% per year. The increasing in the
incidence of traffic accidents in Indonesia was
followed by an increase in the number of deaths
and minor injuries, there are 1.41% and 6.26%,
respectively (Badan Pusat Statistik Indonesia,
2020). These incidents occurred in both urban
and rural areas (Rahmawati & Widyanti,
2017). Perpetrators and victims dominated by
motorcycle riders who are adolescents, most
of whom do not have a driver's license (Badan
Pusat Statistik Indonesia, 2020; Rahmawati &
Widyanti, 2017)

Adolescents  have  the  highest
vulnerability to be involved in traffic accidents
compared to other age groups of drivers,
especially in motorcycle accidents (Umniyatun
et al, 2021a). Adolescent involvement in
accidents is related to various factors, such
as lack of driving experience, driving at high
speed, violation of traffic rules and markings.
road, fatigue, and distracted driving (using cell
phones while driving) (Rolison & Moutari,
2020; Umniyatun et al., 2021a; Zhang et al.,
2021). Sex is a strong predictor of risky driving
behavior (Hidalgo-Fuentes & Sospedra-Baeza,
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2019). Although men are more prone to risky
behavior while driving, women are more likely
to have mental emotional disorders, such as
anxiety and fear, while driving. In women, both
are prone due to panic while driving, lowering
concentration, and taking irrational actions,
such as maneuvers while driving that lead to
traffic accidents (Hidalgo-Fuentes & Sospedra-
Baeza, 2019; Rahman et al., 2021).

Another risk factor related to the risk
of death due to traffic accidents is weight mass
index (BMI). people with normal weight (BMI
<25 kg/m2) and people who are obese (BMI
> 30 kg/m2) have an increased risk of death
compared with people who are overweight
(BMI=25 -29.9 kg/m2 persons (Arbabi et al.,
2003). Apart from that, the behavior of not
wearing a helmet while driving increases the
risk of being involved in an accident, both
in urban and rural areas. Without a helmet,
accident victims are more likely to die from
severe head injuries (Rahman et al, 2021).
The phenomenon of ignoring the rules for
wearing helmets while driving is increasing
in drivers carrying passengers (OR=6.772)
(Rusli et al.,, 2020), where most drivers do
not force passengers to wear helmets. while
traveling (Olanrewaju et al., n.d.). In contrast
to Piatkowski's research which explains that
helmet use rules are rarely ignored by drivers or
passengers with higher BMI status (Piatkowski
& Marshall, 2020).

Traffic accidents of adolescents can
reduce the quality of life. Research in Mexico
states that injuries from traffic accidents,
especially for motorcyclists, cause the highest
rates of lifetime disability (DALY's) (Chen et
al, 2019; Davila-Cervantes, 2021). Injuries
from traffic accidents is 46.4% of productivity
losses globally as 89% of victims experience
lifelong disability (Chen et al., 2019). If the risk
factors for traffic accidents in adolescents are
not minimized, this will encourage an increase
in the state's economic burden.

This study attempts to analyze the risk
factors for traffic accidents in adolescents
aged 15-20 years in Indonesia by utilizing the
Riskesdas data of 2018. The several studies
have found risk factors for traffic accidents
of adolescents in Indonesia (Rahmawati &
Widyanti, 2017; Soehodho, 2017; Umniyatun et
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al., 2021b). However, there has been no similar
study that uses Riskesdas data of 2018 data
with the focus of adolescents. This research
was important to provide the latest data and
complement of previous findings by describing
trends based on national demographics in
Indonesia. One of the benefits is to proactively
inform the adolescents about traffic accident
prevention campaigns and initiate the
enforcement of driving safety rules by relevant
stakeholders.

METHODS

This study uses secondary data obtained
from the results of the 2018 Ministry of Health
Basic Health Research (Riskesdas) survey. This
is a national-scale survey with a cross-sectional
and non-interventional design conducted every
5 years. The population includes households in
all provinces and regencies/cities (34 provinces,
416 regencies and 98 cities) in Indonesia. The
data was collected by means of interviews,
measurements, and examinations. Interviews
used 2 instruments, there are: Household
Instruments and Individual Instruments.
Details on sampling techniques, survey design,
survey instruments, measurement systems,
and quality control have been described in
several publications (Nurwanti et al., 2019;
Rachmi et al., 2017; Thamrin et al., 2021). In
this analysis, we used information collected
from 59.423 respondents over the 15 age who
had experienced in injury. Furthermore, 3.737
respondents were taken with ages between 15
- 20 vyears, and there are 2.042 respondents
who were still high school students at the time
of the interview and had filled out a complete
questionnaire which was included in the final
analysis.
Variables

The dependent variable of this study
is traffic accident data taken from individual
questionnaires with code E.06 "Is the injury
caused by a traffic accident?”. While, the
independent variables in this study were
selected based on previous research, there were
7 independent variables that we analyzed; such
as: sex, rural or urban areas, habit of using
helmets, suitability for using helmets, smoking
issues, history of consuming alcohol, status of
mental emotional disorders. and obesity issues.
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Code of Ethics

The Research Ethics Committee of the
Health Research and Development Agency
(Balitbangkes), Ministry of Health of Republic
Indonesia, reviewed and approved the survey
protocol, design, data, and questionnaire
(Number:  LB.02.01/2/KE.024/2018). No
further ethical clearance was required for the
analysis of the secondary data. All participants
were asked for consent and signed a consent
form in the survey.
Data analysis

The data is presented in frequency and
percentage based on a history of having a traffic
accident. Chi-square analysis was performed
to determine the relationship between the
independent variable and the dependent
variable. P-value <0.05 was considered
statistically ~ significant. The independent
variable which has a p-value lower than 0.25
is included in the multivariable analysis. We
analyze the final model using Binary Regression
Logistics. All analyzes used SPSS 22.0 (IBM
Corporation, NY, USA).

RESULTS AND DISCUSSION

The results of this study are presented
briefly starting from the characteristics, cross
tabulation results, and Binary Regression
Logistics.

Table 1 shows that the characteristics
of respondents who have experienced injuries
due to traffic accidents in the past year were
59.1% men, 28.2% aged 15 years, 73.3% had
experienced injuries to the lower limbs, 43.9%
had abrasions/ bruises 95.9% had an accident
with a motorcycle, and 78.7% as a rider.

The results of the cross tabulation in
table 2 show the independent variables that are
significantly related to the incidence of traffic
accidents in adolescents with p-value < 0.005,
namely sex (0.816; 0.680-0.980), the habit of
using a helmet with intensity seldom (1.310;
1.052- 1.632), never used a helmet (1.654;
1.303-2.100), wore a standard unplugged
helmet (1.049; 0.660-1.665), wore a non-
standard helmet (1.398; 1.149-1.702), smoked
with occasional intensity (1.745; 1.179-2.584),
do not smoke or have quit smoking (1.529;
1.157-2.023) and obesity issues (0.653; 0.520-
0.820).
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Table 1. Characteristics of Respondents with Injuries due to Road Traffic Accidents

Characteristics Injuries due to RTA
N =799 %
Sex
Male 472 59.1
Female 327 40.9
Age (year old)
15 225 28.2
16 211 26.4
17 176 22.0
18 99 12.4
19 50 6.3
20 38 4.8
Nature of Injury
Head injury 43 5.4
Back injury 2 0.3
Chest injury 6 0.8
Abdominal injury 8 1.0
Upper limb injuries 154 19.3
Lower limb injuries 586 73.3
Type of Injuries
Bruising 351 43.9
Superficial injuries 130 16.3
Sprains 236 29.5
Fractures and broken bones 51 6.4
Limb loss 7 0.9
Eye injuries 7 0.9
Brain injuries 6 0.8
Burns 11 1.4
Type of Vehicle
Motorcycle 766 95.9
Car 33 4.1
Subject
Passengers 170 21.3
Driver 629 78.7

Table 3 shows the results of binary
logistic regression which was the final model
concludes sex, helmet use, smoking status, and
obesity issues have a significant relationship
with p-value < 0.005 with the incidence of
traffic accidents in adolescents in Indonesia.
After controlling for other variables, where the
direction of the positive relationship was shown
in the variables of sex and obesity status with
PR (95%CI) respectively 1.394 (1.139-1.706),
and 1.551 (1.232-1.952).

The various factors related to traffic
accidents have been found in many studies.
Both vehicle factors, environmental factors,
road factors and human factors; they contribute
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to the influence of traffic accidents. A study
reported that 93% of traffic accidents occur
due to human factors, 34% due to operational
deficiencies, and 12% due to vehicle breakdown
(Alavi et al, 2017). In this study, we try to
describe the causes of accidents in terms of
human factors, especially in adolescents, based
on the results of the Riskesdas 2018 survey in
Indonesia. The data that we get is a combination
of accidents for all vehicles. Although, it does
not focus on motorcycles only, but the largest
percentage of vehicles used are motorcycles
(95.9%). Therefore, we will discuss the factors
that influence traffic accidents for all types of
vehicles, especially motorcycles.
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Table 2 Cross tabulation of independent variable and road traffic injuries

Injuries due to RTA
) Yes No P-Value PR (CI 95)
Variables N = 799 N = 1243
n % n %
Sex
Male 472 59.1 794 639
Female 327 409 449  36.1 0.033  0.816 (0.680-0.980)
Region
Urban 332 41.6 558 449
Rural 467 584 685  55.1 0.137  0.873 (0.729-1.045)
Helmet use
Always use 236 295 280 225 1
Sometimes 348  43.6 541 435 1.310 (1.052-1.632)
Never 215 269 422 340 0.000 1.654 (1.303-2.100)
Suitability of helmet use
Wearing a standard buttoned helmet 549 687 769 619 1
Wearing a standard unbuttoned helmet 32 4.0 47 3.8 0.004 1.049 (0.660-1.665)
Wearing non-standard helmets 218 273 427 344 1.398 (1.149-1.702)
Smoking status
Everyday smokers 110 138 116 93 1
Someday smokers 69 8.6 127 10.2 1.745 (1.179-2.584)
Former smokers 620 77.6 1000 80.5 0.005 1.529(1.157-2.023)
Alcohol consumption
Yes 26 33 36 2.9
No 773 96.7 1207 97.1 0.646  1.128 (0.676-1.883)
Mental disorders
Yes 401 50.2 613 493
No 398 498 630  50.7 0.701  1.035 (0.867-1.237)
Nutritional status (BMI)
Obesity 133 16.6 291 23.4
Normal 666 834 952 76.6 0.000  0.653 (0.520-0.820)
Table 3. The logistics binary result analysis
Variables B Sig. PR 5% Cl
Lower Upper
Sex 0.332 0.001 1.394 1.139 1.706
Helmet use 0.000
Sometimes -0.547 0.000 0.579 0.455 0.737
Never -0.253 0.021 0.777 0.626 0.963
Smoking status 0.001
Someday smokers -0.580 0.000 0.560 0.415 0.755
Former smokers -0.024 0.887 0.976 0.704 1.354
Obesity 0.439 0.000 1.551 1.232 1.952
Constant 0.472 0.000 1.603

a. Variables entered on step 1: region, sex, helmet use, Suitability of helmet use, smoking status, Alcohol

consumption, Nutritional status, mental disorder
b. Nagelkerke R Square = 0.034
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The main finding is that obesity issues
and sex have a significant relationship with the
incidence of traffic accidents in adolescents
in Indonesia. The prevalence of overweight
and obesity in adolescents aged 13-15 years
based on Riskesdas 2013 is 10.8%. While in
adolescents aged 16-18 years, the prevalence is
7.3% (Indonesia Ministry of Health, 2013). This
figure continues to increase over a period of 5
years, with the each-respectively percentage is
16% in adolescents aged 13-15 years and 13.5%
in adolescents aged 16-18 years (Indonesia
Ministry of Health, 2019). It is predicted that
30% of them will experience nutritional and
metabolic disorders in 2030. This prediction
is in line with the phenomenon of the lack
of physical activity of adolescents, which is
supported by an increasing in the number of
motorized vehicle production (Nurwanti et al.,
2019; Umniyatun et al., 2021b).

As far as we are concerned, there are
not many studies that explain why adolescent
drivers with obesity are more at risk for traffic
accidents. However, research in Vietnam has
found evidence that motorcycle drivers who
have an excessive BMI have a 12.2 times higher
risk than normal BMI drivers (Truong et al.,
2020). In line with this, various previous studies
have also found factors associated with obesity
and RTA (Bhatti et al., 2016b; Enayatollah et al.,
2020; Liu et al., 2016).

Obesity is one of the main risk factors for
motor vehicle collisions (Lavalliére et al., 2020).
Obese people tend to have low agility, balance,
and activity speed (Mendoza-Munoz et al.,
2020; Thakur, 2016), and they are at high risk for
Obstructive Sleep Apnea (OSA) (Bonsignore,
2017; Demirdogen Cetinoglu et al., 2015). In
addition, people with obesity are reported to
rarely use seat belts because the adipose in the
abdomen of obese people shifts the seat belt
from its normal position, resulting in seat belt
imbalance. This results in more severe injuries
in traffic accidents, especially injuries to the
lower extremities and chest (Bhatti et al., 2016a;
Homaie Rad et al., 2020; Schlundt et al., 2007).

On the other hand, the opportunity
to ignore the rules of wearing helmets also
increases by following the increasing of BMI.
It is associated with physical discomfort,
particularly in the neck and head (Arslan et al.,
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2020). Head-neck posture is the most significant
determinant of neck strength and resistance
to weight bearing (Chowdhury et al., 2021).
However, the other studies do not confirm the
anti-helmet community on motorcycle drivers is
right because their statements that helmets can
cause neck injuries due to the mass of the helmet
(Rice et al., 2016). This is supported by Evans'
research which describes the use of helmets as
neuroprotective to minimize head and neck
injuries for drivers (OR= 0.60 [95% CI] = 0.56-
0.69]; P<.001) and passengers (OR= 0.35 [95%
CI=0.31-0.39]; P=.002) (Evans et al., 2018). The
other evidence shows that drivers who do not
wear helmets have a risk of 1.17 times were more
likely to suffer head injuries than drivers who
wore helmets (Tana et al., 2021).

As the prevalence gradually increases,
obesity in adolescents can make a person
experiencing significant economic and health
burdens. When compared to non-obese people,
obese people will increase the risk of injury
severity, risk of complications, and even death
(Homaie Rad et al., 2020; Theofilatos et al., 2021).
In addition, obese people usually get a longer
hospital stay if they have an accident. Previous
research has revealed that obese people are 58%
more likely to suffer an injury, particularly a neck
injury, after an accident compared to normal
weight people (Bittar et al., 2020; Hoebee et al.,
2021).

We found that sex was also associated
with RTA. In this study, sex was positively
related 1.39 times with the incidence of traffic
accidents. Female drivers have a higher chance
of being involved in a non-fatal accident, while
male drivers have a higher chance of being
involved in a traffic accident that can be death.
In line with this, a study reported that men had
a significant relationship with the incidence of
traffic accidents (Lowe et al., 2020). Where male
drivers are shown to tend to engage in aggressive
driving and other risky behaviors that increase
the possibility of male drivers being involved
in fatal accidents (Hailemariam et al., 2020).
Meanwhile, female drivers have been shown to
be less skilled in driving can result of failing to
give the others’ rights in ways; it can increase the
possibility of being involved in non-fatal injuries
during accidents (Hailemariam et al., 2020).
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CONCLUSION

From this study, it can be concluded that
obese adolescents are more likely to be involved
in an accident. In addition, adolescents, both
male and female, have the potential to be
involved in accidents due to lack of driving
skills and risky behavior while driving. This
study adds to the evidence that the human
factor is one of the causes of traffic accidents.
The human factor in this case is the condition
of the driver with obesity and risky behavior
while driving. So, road safety education needs
to be done often for adolescents so that in their
skills, knowledge, attitudes, and behavior while
driving, can be safer. The limitation in this
study is the injury data obtained, came from
the respondents’ answers but those have been
completed with medical reports, so the severity
of the accident could not be assessed in more
detail.

REFERENCES

Alavi, S. S., Mohammadi, M. R., Souri, H,
Mohammadi Kalhori, S., Jannatifard, F, &
Sepahbodi, G. (2017). Personality, Driving
Behavior and Mental Disorders Factors as
Predictors of Road Traffic Accidents Based
on Logistic Regression. Iranian Journal of
Medical Sciences, 42(1), 24-31.

Arslan, H. R. M., Butt, M. S., & Badar, H. M. J.
(2020). Relative Odds of Neck Pain to
Helmet Use Among Motorcyclists: A Case-
Control Study. Pakistan Journal of Surgery
and Medicine, 1(1), 35-41.

Badan Pusat Statistik Indonesia. (2020). Statistik
Transportasi Darat 2019 (Subdirektorat
Statistik Transportasi (ed.)). BPS RIL.

Bhatti, J. A., Nathens, A. B., & Redelmeier, D. A.
(2016a). Traffic Crash Risks in Morbidly
Obese Drivers Before and After Weight Loss
Surgery. Obesity Surgery, 26(8), 1985-1988.
https://doi.org/10.1007/s11695-016-2234-9

Bhatti, J. A., Nathens, A. B., & Redelmeier, D. A.
(2016b). Driver’s obesity and road crash risks
in the United States. Traffic Injury Prevention,
17(6), 604-609. https://doi.org/10.1080/1538
9588.2015.1134793

Bittar, C. K., Cliquet, A., Costa, V. S. D. A. D. A,
Pacheco, A. C. D. E. F, & Ricci, R. L. (2020).
Epidemiological profile of motorcycle
accident victims in university hospital. Acta
Ortopédica Brasileira, 28, 97-99.

Bonsignore, M. (2017). Sleep apnea and its role
in transportation safety. F1000Research,

47

6, 2168. https://doi.org/10.12688/
f1000research.12599.1

Chang, E-R., Huang, H.-L., Schwebel, D. C,
Chan, A. H. S., & Hu, G.-Q. (2020). Global
road traffic injury statistics: Challenges,
mechanisms and solutions. Chinese Journal
of Traumatology = Zhonghua Chuang
Shang Za Zhi, 23(4), 216-218. https://doi.
org/10.1016/j.cjtee.2020.06.001

Chen, S., Kuhn, M., Prettner, K., & Bloom, D. E.
(2019). The global macroeconomic burden
of road injuries: estimates and projections for
166 countries. The Lancet. Planetary Health,
3(9), €390-e398. https://doi.org/10.1016/
$2542-5196(19)30170-6

Chowdhury, S. K., Zhou, Y., Wan, B., Reddy, C,,
& Zhang, X. (2021). Neck Strength and
Endurance and Associated Personal and
Work-Related Factors. Human Factors,
0018720820983635.

Dévila-Cervantes, C. A. (2021). Road injury burden
in Mexico 1990 to 2019: Secondary data
analysis from the Global Burden of Disease
Study. Accident; Analysis and Prevention,
160, 106316.  https://doi.org/10.1016/j.
aap.2021.106316

Demirdogen Cetinoglu, E., Gorek Dilektash, A.,
Demir, N. A. Ozkaya, G., Acet, N. A,
Durmus, E., Ursavas, A., Karadag, M., & Ege,
E. (2015). The relationship between driving
simulation performance and obstructive
sleep apnoea  risk, daytime sleepiness,
obesity and road traffic accident history
of commercial drivers in Turkey. Sleep &
Breathing = Schlaf & Atmung, 19(3), 865-872.
https://doi.org/10.1007/s11325-014-1114-6

Enayatollah, H. R., Khodadady-Hasankiadeh, N.,
Kouchakinejad-Eramsadati, L., Javadi, E,
Haghdoost, Z., Hosseinpour, M., Tavakoli,
M., Davoudi-Kiakalayeh, A., Mohtasham-
Amiri, Z., & Yousefzadeh-Chabok, S. (2020).
The relationship between weight indices and
injuries and mortalities caused by the motor
vehicle accidents: a systematic review and
meta-analysis. Journal of Injury and Violence
Research, 12(1), 85.

Evans, T. A,, Sasor, S., Duquette, S., Chu, M. W,
Munshi, I., Soleimani, T., & Tholpady, S. S.
(2018). Comparison of Neurologic Trauma
and Motorcycle Helmet Use in Drivers vs
Passengers. In JAMA surgery (Vol. 153, Issue
2, pp. 183-184). hitps://doi.org/10.1001/
jamasurg.2017.3163

Hailemariam, A., Adanu, E., Awaworyi Churchill,
S., & Smyth, R. (2020). Gender Gaps in the
Severity of Road Traffic Accidents.



Intan Zainafree, et al / Journal of Health 8 (1) (2023)

Hidalgo-Fuentes, S., & Sospedra-Baeza, M. J. (2019).
Gender and age distribution of motorcycle
crashes in Spain. International Journal of
Injury Control and Safety Promotion, 26(1),
108-114.

Hoebee, S., Ron, E., Alattar, Z., Kang, P, &
VanSonnenberg, E. (2021). Assessing the
cushion effect: a systematic review and meta-
analysis of the role of obesity in motor vehicle
injuries and fatalities. Journal of Intensive
Care Medicine, 0885066621989978.

Homaie Rad, E., Khodadady-Hasankiadeh, N.,
Kouchakinejad-Eramsadati, L., Javadi, E,
Haghdoost, Z., Hosseinpour, M., Tavakoli,
M., Davoudi-Kiakalayeh, A., Mohtasham-
Amiri, Z., & Yousefzadeh-Chabok, S. (2020).
The relationship between weight indices
and injuries and mortalities caused by the
motor vehicle accidents: a systematic review
and meta-analysis. Journal of Injury &
Violence Research, 12(1), 85-101. https://doi.
org/10.5249/jivr.v12i1.1198

Indonesia Ministry of Health.
Kesehatan Dasar.

Indonesia Ministry of Health. (2019). Hasil Utama
Riset Kesehatan Dasar 2018.

Lavalliere, M., Tremblay, M., Lefebvre, E, Billot, M.,
& Handrigan, G. A. (2020). Aging, Obesity,
and Motor Vehicle Collisions. Frontiers in
Sustainable Cities, 2, 33.

Liu, H.-T., Rau, C.-S,, Wu, S.-C,, Chen, Y.-C,
Hsu, S.-Y,, Hsieh, H.-Y,, & Hsieh, C.-H.
(2016). Obese motorcycle riders have a
different injury pattern and longer hospital
length  of stay than the normal-weight
patients. Scandinavian Journal of Trauma,
Resuscitation and Emergency Medicine, 24,
50. https://doi.org/10.1186/s13049-016-
0241-4

Lowe, C. T., Kelly, M., Seubsman, S., & Sleigh, A.
(2020). Predictors and burden of injury
mortality in the Thai cohort study 2005-2015.
BMC Public Health, 20(1), 1714. https://doi.
org/10.1186/s12889-020-09803-1

Mendoza-Munoz, M., Adsuar, J. C., Pérez-Gomez,
J., Muifoz-Bermejo, L., Garcia-Gordillo,
M. A., & Carlos-Vivas, J. (2020). Influence
of body composition on physical fitness in
adolescents. Medicina, 56(7), 328.

Nurwanti, E., Hadi, H., Chang, J.-S., Chao, J. C.-],,
Paramashanti, B. A., Gittelsohn, J., & Bai,
C.-H. (2019). Rural-Urban Differences in
Dietary Behavior and Obesity: Results of
the Riskesdas Study in 10-18-Year-Old
Indonesian  Children and Adolescents.
Nutrients, 11(11). https://doi.org/10.3390/

(2013). Riset

48

nullll12813

Officer, T. (2019). Global status report on road safety :
The Southeast Asia Story. June.

Olanrewaju, T. D., Simeon, O. E, Hafeez, I. A., Umar,
0. S., Nathaniel, O. O., & Abeeb, O. O. (n.d.).
Occupational Hazard and Risk Among
Commercial Motorcyclist in Peri-Urban City
of Lagos, Nigeria. International Journal of
Occupational Safety and Ergonomics: JOSE,
1-19.

Piatkowski, D. P, & Marshall, W. E. (2020). More
than just the helmet: The relationship
between bicycle helmet use and non-
bicycling risk-taking behaviors among
American adolescents. Travel Behaviour and
Society, 20, 313-321.

Rachmi, C. N,, Li, M., & Alison Baur, L. (2017).
Overweight and obesity in Indonesia:
prevalence and risk factors-a literature
review. Public Health, 147, 20-29. https://doi.
0rg/10.1016/j.puhe.2017.02.002

Rahman, M. H., Zafri, N. M., Akter, T., & Pervaz, S.
(2021). Identification of factors influencing
severity of motorcycle crashes in Dhaka,
Bangladesh using binary logistic regression
model. International Journal of Injury Control
and Safety Promotion, 28(2), 141-152.

Rahmawati, N. A, & Widyanti, A. (2017).
Comparison between motorcyclis violation
behavior and accidents in urban and rural
area in Indonesia: A comparative study.

Razzaghi, A., Soori, H., Abadi, A., & Khosravi,
A. (2020). World Health Organization’s
estimates of death related to road traffic
crashes and their discrepancy with other
countries’ national report. Journal of Injury
& Violence Research, 12(3). https://doi.
org/10.5249/jivr.v12i3.1425

Rice, T. M., Troszak, L., Ouellet, J. V, Erhardt, T.,
Smith, G. S., & Tsai, B.-W. (2016). Motorcycle
helmet use and the risk of head, neck, and fatal
injury: Revisiting the Hurt Study. Accident;
Analysis and Prevention, 91,200-207. https://
doi.org/10.1016/j.aap.2016.03.002

Rolison, J. J., & Moutari, S. (2020). Combinations of
factors contribute to young driver crashes.
Journal of Safety Research, 73, 171-177.

Rusli, R., Oviedo-Trespalacios, O., & Abd Salam, S.
A. (2020). Risky riding behaviours among
motorcyclists in Malaysia: A roadside survey.
Transportation Research Part F: Traffic
Psychology and Behaviour, 74, 446-457.
https://doi.org/10.1016/j.trf.2020.08.031

Schlundt, D. G., Briggs, N. C., Miller, S. T., Arthur,
C. M., & Goldzweig, I. A. (2007). BMI and
seatbelt use. Obesity (Silver Spring, Md.),



Intan Zainafree, et al / Journal of Health 8 (1) (2023)

15(11), 2541-2545. https://doi.org/10.1038/
0by.2007.303

Soehodho, S. (2017). Public transportation

development and traffic accident prevention

in Indonesia. IATSS Research, 40(2), 76-80.

https://doi.org/https://doi.org/10.1016/j.

iatssr.2016.05.001

L., Delima, D., Kusumawardani, N., &

Indrawati, L. (2021). Helmet use behavior

and its relation to head injury of road traffic

accident in Indonesia (Basic Health Research,

2018). Health Science Journal of Indonesia,

12(1), 56-65.

Thakur, J. S. (2016). Association of obesity with
agility and speed of university level kabaddi
players. Intern Journal of Physical Education,
Sports and Health, 3(2), 254-256.

Thamrin, S. A., Arsyad, D. S., Kuswanto, H.,,
Lawi, A., & Nasir, S. (2021). Predicting
Obesity in Adults Using Machine Learning
Techniques: An Analysis of Indonesian
Basic Health Research 2018. Frontiers in
Nutrition, 8, 669155. https://doi.org/10.3389/
fnut.2021.669155

Theofilatos, A., Antoniou, C., & Yannis, G. (2021).
Exploring injury severity of children and
adolescents involved in traffic crashes in
Greece. Journal of Traffic and Transportation
Engineering (English Edition), 8(4), 596-604.

Truong, L. T, Tay, R., & Nguyen, H. T. T. (2020).
Relationships between body mass index and

Tana,

49

self-reported motorcycle crashes in Vietnam.
Sustainability, 12(4), 1382.

Umniyatun, Y., Nurmansyah, M. I., Farradika, Y.,
Purnama, T. B., & Hidayat, D. N. (2021a).
Motorcycle risky behaviours and road
accidents among adolescents in Jakarta
metropolitan area, Indonesia. International
Journal of Injury Control and Safety
Promotion, 1-8.

Umniyatun, Y., Nurmansyah, M. I., Farradika, Y.,
Purnama, T. B., & Hidayat, D. N. (2021b).
Motorcycle risky behaviours and road
accidents among adolescents in Jakarta
metropolitan area, Indonesia. International
Journal of Injury Control and Safety
Promotion, 1-8. https://doi.org/10.1080/174
57300.2021.1928229

World Health Organization. (2018a). Global status
report on road. In World Health Organization
(Vol. 1).

World Health Organization. (2018b). Global status
report on road safety 2018. In Interciencia
(Vol. 489, Issue 20).

World Health Organization. (2020). Road safety.

Zhang, G., Tan, Y., Zhong, Q., & Hu, R. (2021).
Analysis of traffic crashes caused by
motorcyclists running red lights in
Guangdong Province of China. International
Journal of Environmental Research and Public
Health, 18(2), 553.



