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Abstract

The incidence rate of motorcycle accidents in Semarang city increased every year in the period 2014–2016. The 
research related to the risk factor of traffic accident incidents on motorcycle riders in Semarang city is still scarce. 
This study aims to analyze the risk factors of traffic accidents on motorcycle riders in Semarang city. The type of 
research is an analytic observational study with a case-control design. The number of samples was 50 cases and 50 
controls. The case is a motorcycle rider who had a traffic accident in Semarang city from July to November 2017. 
Control is a motorcycle rider who did not have a traffic accident. Data was analyzed bivariate and multivariate 
using logistic regression test backward LR method. Factors proven to be a risk factor for traffic accidents on 
motorcyclists are less alert (p=0.005, OR=4.255, 95% CI=1.540–11.759), non-distance habits (p=0.001, OR=5.209, 
95% CI=1.997–13.584), and hasty behavior (p=0.029, OR=2.950, 95% CI=1.116–7.800). Conclusions, alertness, 
not keeping distance, and impulsive behavior are risk factors for traffic accident incidents on Semarang city 
motorcyclists.
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Faktor Risiko Kecelakaan Lalu Lintas Pengendara Sepeda Motor 
di Kota Semarang Tahun 2017

Abstrak

Angka insidensi kecelakaan sepeda motor di Kota Semarang meningkat setiap tahun dalam kurun waktu 2014–
2016. Penelitian terkait faktor risiko kejadian kecelakaan lalu lintas pada pengendara sepeda motor di Kota 
Semarang masih sangat jarang dilakukan. Penelitian ini bertujuan menganalisis faktor risiko kejadian kecelakaan 
lalu lintas pada pengendara sepeda motor di Kota Semarang. Jenis penelitian adalah studi observasional analitik 
dengan desain case control. Jumlah sampel 50 kasus dan 50 kontrol. Kasus adalah pengendara sepeda motor 
yang mengalami kecelakaan lalu lintas di Kota Semarang terhitung dari Juli hingga November 2017. Kontrol 
adalah pengendara sepeda motor yang tidak mengalami kecelakaan lalu lintas. Data dianalisis secara bivariat dan 
multivariat menggunakan uji logistic regression metode backward LR. Faktor yang terbukti sebagai faktor risiko 
kejadian kecelakaan lalu lintas pada pengendara sepeda motor adalah kurang waspada (p=0,005; OR=4,255; IK 
95%=1,540–11,759), kebiasaan tidak menjaga jarak (p=0,001; OR=5,209; IK 95%=1,997–13,584), dan perilaku 
terburu-buru (p=0,029; OR=2,950; IK 95%=1,116–7,800). Simpulan, kurang waspada, kebiasaan tidak menjaga 
jarak, dan perilaku terburu-buru merupakan faktor risiko kejadian kecelakaan lalu lintas pada pengendara sepeda 
motor di Kota Semarang.

Kata kunci: Faktor risiko, kecelakaan lalu lintas, sepeda motor
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Introduction

The World Health Organization (WHO) report 
in 2013 predicts that around 1.24 million people 
die in traffic accidents each year. Traffic accidents 
resulted in 33,815 deaths in the South-East Asia 
Region (SEAR) in 2010, with an average of 18.5 
deaths per 100,000 population.1 In Indonesia, 
the number of traffic accidents in the year 2010 is 
28 per 100,000 population.2,3 In Central Java, the 
incidence of traffic accidents in 2013 has a pretrial 
rate of 57 per 100,000 population.4,5 Incidence 
rate of motorcycle accidents in Semarang city 
based on the number of registered vehicles, i.e. 
8.25 per 100,000 registered motorcycles in 2014, 
8.69 years per 100,000 registered motorcycle 
vehicles in 2015, and 10.97 per 100,000 registered 
motor vehicles in 2016.6,7

Traffic risk factors for motorcycle riders 
include: no driver license8, rider condition: tired 
condition,9 sleepy condition,9 drunk condition;10 
not alert;10,11 not turning on the light;12 driving at 
high speed;8,10 use of lane;13 violating the mark;14 
violating the traffic lights;15 distance of vehicle too 
close;10,16 hasty behavior.17

The preliminary study from 3,009 cases of 
motorcycle accidents in Semarang city 2014–
2016 is as follows; less alertness (51.5%) followed 
by breaking lane (28.5%), breaking distance 
(9.2%), hasty behavior (8.6%), high speed (3.7%), 
violating the mark (2.3%), violating the traffic 
lights (1.5%), tired condition (0.5%), drowsiness 
(0.6%), drunk condition (0.5%), and improper 
headlight turning (0.3%).

The incidence of motorbike accident incidents 
has increased over the past three years. The 
magnitude of losses incurred by motorcycle riders 
as the largest contributor to the vehicle involved 
in accidents has led to the importance of special 
assessments and handling. Secondary data of 
causal factors and motorcycle traffic accidents 
in Semarang city has been done data processing 
in the initial research. However, some variables 
are considered essential and suspected as a risk 
factor for traffic accidents on motorcyclists. 

The research related to traffic accidents' risk 
factors on motorcycle riders in Semarang city 
is still scarce. It is necessary to do this research 
to analyze the risk factors of traffic accident 
incidents on motorcycle riders in Semarang city.

Methods

The research is an analytic observational study 

with a case-control design. Consecutive sampling 
was used to choose 50 from 527 motorcyclists who 
had traffic accidents. The traffic accidents report 
was collected from the Resort Police of Semarang 
city from July to November 2017. The inclusion 
criteria are motorists who crashed or nudged, 
injured or not injured, suffered a traffic accident 
in the Semarang city. According to the identity 
card, they resided in Semarang city, recorded 
in the accident report Semarang city police 
traffic, and are willing to become respondents. 
In comparison, the exclusion criteria are death, 
defect, and no complete record of the identity.

Controls are motorcyclists without traffic 
accidents. Inclusion criteria are being able to 
ride a motorcycle, driving on the road where the 
accident occurred on the same day as the case, 
driving past the accident, residing in Semarang 
city according to the identity card, and being 
willing to be a respondent. For matching case and 
control groups: road and time variables.

Before data collection, we described the 
research's aim, and subjects signed informed 
consent if they agree to participate. We used 
questionnaires that have been tested for validity. 
The data includes sex, age, work type, motor type, 
rider speed, driver license ownership, violating 
traffic light habits, driving usage, rider alert, 
impulsive behavior, and violating the line mark 
habits. Data analysis used the chi-square test for 
bivariate analysis and multivariate analysis using 
logistic regression test of Backward LR method.

This study was approved by the Health 
Research Ethics Committee of Faculty of Public 
Health of Universitas Diponegoro Semarang with 
the letter number: 105/EC/FKM/2017.

Results

Table 1 shows the characteristic of respondents. 
Based on Table 1, the male proportion is almost 
the same in the case group 35 of 50 and the 
control group 41 of 50 (p=0.334). Subjects 
proportion aged <18 years was higher in the case 
group (9 of 50) than in the control group (0 of 
50, p=0.004). Subjects proportion who never 
attended school, did not finish primary school, 
finished from elementary school, finished from 
junior high school, and finished high school/
vocational school are almost the same in both 
case and control groups with p=0.176. The 
proportion of non-working subjects was higher in 
the case group (4 of 50) than in the control group. 
The student proportion in the case group was 17 
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of 50 more than the control group (7 of 50) with 
p=0.02.

Results of the bivariate analysis showed that 
the variable that proved to be a traffic accidents 
risk factor on motorcycle riders was ≥50 km/
hour speed (p=0.006, OR=4.49, 95% CI=1.61–
12.54), no driver license (p=0.035, OR=3.16, 
95% CI=1.17–8.51), use of a bad lane (p=0.001, 
OR=4.89, 95% CI=2.04–11.72), less alert 
(p=0.000, OR=6.29, 95% CI=2.52–15.69), hasty 
behavior (p=0.002, OR=3.93, 95% CI=1.68–
9.15), habit not keeping the distance (p=0.000, 
OR=7.31, 95% CI=3.02–17.70) which can be seen 
in Table 2.

The independent variable used as the 
candidate for the logistic regression test is a 
bivariate analysis variable (chi-square) with a p 
value<0.25. There are eight variables included in 
the multivariate analysis of impulsive behavior, 
rider speed, driver license ownership, use of the 
lane, alertness of rider, keeping the distance, 
violating the mark, and motor type. Results of 
multivariate analysis showed that the factors 
that proved to be a traffic accident risk factor 
on motorcyclists were less alert (p=0.005, 
OR=4.255, 95% CI=1.540–11.759), non-distance 

habits (p=0.001, OR=5.209, 95% CI=1.997–
13.584), and hasty behavior (p=0.029, OR=2.950, 
95% CI=1.116–7.800) which can be seen in Table 
3.

Backward results, it is known that rider 
alertness variable (b1=1.448), keep distance 
(b2=1.650), and hasty behavior (b3=1,082).

So the regression equation:
y=a+b1X1+b2X2+....+biXi

y=−1.995+1.448.X1+1.650.X2+1.082.X3

                    1
     1+e−(a+b1X1+b2X2+....+biXi)

The calculation results show that people who 
are less alert when riding a motorcycle and have 
a habit of not keeping a distance and behave in a 
hurry have a probability of a traffic accident by 
90%.

Discussion

Precautions are the main factor that ensures 
the rider is always alert and aware of other road 
users. If the driver is always alert, he will act right 
in the face of other riders who can always be 
reckless.18 Driving is not a job that only requires 
a person to have knowledge and experience about 
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Table 1 Characteristic of Respondents

Characteristics
Groups

p Value
Case (n=50) Control (n=50)

Sex
Male
Female

37
13

41
9

0.334

Age (years)
<18
18–25
26–59
≥60

9
15
20

6

0
17
31
2

0.004

Education
Never attended school
Not finished primary school
Finished elementary school
Finished junior high school
Finished high school
Graduated from college

1
0
7

11
27

4

1
3
3
5

34
4

0.176

Occupation
Unemployment
Student
Goverment employee
Private employee
Entrepreneur
Farmers/Fishermen/laborers

4
17

1
14
12
2

0
7
1

16
25

1

0.02
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how it should be driving, but rather the driver's 
awareness to always be vigilant in the face.19 
When the driver has a low level of alertness, the 
driver has difficulty controlling the vehicle, so 
the risk of traffic accidents will increase.20 Check 
the rearview mirror is an essential thing of being 
alert, especially to slow the vehicle, stop abruptly, 
or move lane.16 Based on multivariate analysis 

in this study, indicating that less alert was 
proven to be a risk factor for motorcycle traffic 
accidents with values (p=0.005, OR=4.255, 95% 
CI=1.540–11.759) means less alert when driving 
a chance for motorcycle traffic accidents by 4.2 
times compared to bikers who are wary.

The result of this research is in line with the 
research of Arifuddin et al.21 found that careless 

Table 2 Risk Factors of Traffic Accidents Occurance on Motorcycle Riders in Semarang 
City 2017

Variables
Groups

OR 95% CI p ValueCase
(n=50)

Control
(n=50)

Speed limit (km/hour)
≥50
<50

19
31

6
44

4.49 1.61–12.54 0.006

Driver license ownership
Not
Yes

17
33

7
43

3.16 1.17–8.51 0.035

Habit of violating the traffic light
Yes
Not

1
49

1
49

1.00 0.06–16.44 1.000

Use of lane
Bad
Good

29
21

11
39

4.89 2.04–11.72 0.001

Rider alertness
Late alert
Alert

29
21

9
41

6.29 2.52–15.69 0.000

Hasty behavior
Yes
Not

37
13

21
29

3.93 1.68–9.15 0.002

Habit of violating the mark
Yes
Not

13
37

6
44

2.57 0.89–7.44 0.126

Habit of keeping the distance
Not
Yes

37
13

14
36

7.31 3.02–17.70 0.000

Motorcycle type
Automatic
Manual

23
27

31
19

0.52 0.23–1.159 0.160

Table 3 Multivariate Analysis Result Risk Factors Traffic Accidents Occurance on 
Motorcycle Riders Year 2017

Factor B p Value OR 95% CI

Less alert 1.448 0.005 4.255 1.540–11.759
Habit not keeping the distance 1.650 0.001 5.209 1.997–13.584
Impulsive behavior 1.082 0.029 2.950 1.116–7.800

Mochammad Malik Ibrahim et al.: The Risk Factors of Motorcycle Riders Traffic Accidents in Semarang City 2017



Global Medical and Health Communication, Volume 8 Number 3, December 2020

191

riders/less vigilant at risk of traffic accidents 
increased accidents 3.1 times compared with 
the alert rider. This study also reinforced the 
results of Wicaksono et al.,22 which stated that 
less-anticipated/less alert driver is the driver's 
behavior that most often leads to an accident with 
the percentage of 72.45%. In line with research 
by Pamungkas,23 it contributed to 32.62% of 
accidents.

The best protection is the distance between 
riders and other road users. If a person makes a 
mistake, a safe distance allows time to react and 
see opportunities to avoid. Driving at an insecure 
distance poses the risk of being involved in a crash 
both from the front of or being hit by a vehicle 
behind.16 Based on Haddon's matrix,10 driving 
behavior is a determinant of traffic accidents' 
pre-event phase. Driving behavior that has the 
risk of an accident is the habit that does not keep 
the distance. It is also explained in Sugiyanto 
and Santi24 determinants of traffic accidents. One 
of them is the safe distance between vehicles. 
This study also in line with the theory that the 
habit of not maintaining the distance proved as 
a risk factor of motorcycle traffic accidents with 
the value (p=0.001, OR=5.209, 95% CI=1.997–
13.584). The habit of not keeping the distance 
when driving increased a motorcycle traffic 
accident by 5.2 times.

Research by Riskiansah and Zain17 showed 
that most respondents stated that the accident 
was the respondent's fault and cause of the rush, 
that is 52%. Haddon's matrix driving behavior is 
a determinant in the pre-event phase of traffic 
accidents.10 One of driving behavior is impulsive 
behavior while driving. Multivariate analysis 
indicated that impulsive behavior is proven to 
be a risk factor for motorcycle traffic accidents 
with values (p=0.029, OR=2.950, 95% CI=1.116–
7.800). When driving, an impulsive behavior 
increased the chance for a motorcycle traffic 
accident by 2.9 times compared with riders who 
do not behave in a hurry.

Conclusion

Variables proven to be a risk factor for traffic 
accidents on motorcyclists are less alert, habits 
of not keeping distance, and impulsive behavior.
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