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ABSTRACT: Based on the World Health Organization of Global Status Report on Road Safety 2018, 

Thailand has the high risk of death of motorcyclists in the world. The aim of the present study was to explain 

the motorcycle helmet use factors, using logistic regression analysis (N=16,097). Data were collected by 

CCTV-signaled intersection in Khon Kaen University, Thailand. The resulting helmet wearing rates were 

found to be significantly associated with rider status, absence of passengers, female riders, and daytime riding. 

The interesting point found was that at the road intersections during daytime, the helmet use rate was about 3.3 

times higher than at nighttime, Motorcyclists riding past the CCTV helmet detection points wore helmets 1.4 

times more frequently than those riding in the helmet use campaign area and helmet checkpoint; which was a 

statistically significant number. The outcome of this study could increase understanding of motorcyclist’s 

helmet use, and it could be useful for development of safety measures to prevent accidents and injuries during 

24 hours on campus roads. 

 

Keywords: logistic regression, motorcycle, road safety, road intersection, CCTV.   

 

 

1. INTRODUCTION 

 

The 2018 report of the World Health 

Organization indicated 28% overall death rate of 

motorized 2-3 wheelers, compared to other 

vehicles. In Southeast Asia, the death rate of 

motorized 2-3 wheelers was the highest, i.e., 43%, 

while it was 23% in America, 11% in Europe, 9% 

in Africa, 15% in Eastern Mediterranean, and 36% 

in Western Pacific. In Thailand, the death rate of 

motorized 2-3 wheelers was 74%, which came as 

the third whereas road fatality ranked the ninth in 

the world.  

In Thailand, there is a high death rate of 

motorcycle riders while the helmet wearing rate is 

low. The group of injured and dead motorcyclists is 

often found to be the adolescent group. 

Motorcycles, in particular, are generally used for 

students’ transportation in regional and upcountry 

universities. Many students in these universities are 

bought a motorcycle by their parents because it is 

easy to buy and is not expensive. Accidents and the 

death rates of motorcycle riders have become a 

major problem in Thailand [1-2] and other Asian 

countries. Helmet is the first accessory for 

motorcyclists to use in order to prevent head injury, 

which is one of the most frequent injuries that result 

from motorcycle accidents [3-4]. 

This research which was conducted in Khon 

Kaen, Thailand shows that riding without a helmet 

or while intoxicated can account for the increased 

fatality risk among those aged 20–39 years. This 

suggests that safety enforcements should be 

specifically targeted among teen riders [5].Khon 

Kaen University (KKU) is a large university, with 

her campus consisting of a great number of official 

buildings, academic institutions, educational 

establishments, hospitals, department stores, and 

residences. Therefore, extensive use of motorcycle 

transportation daily is unavoidable, while users 

especially students, often neglect wearing helmet 

while driving. As a consequence, the statistics 

reveals an average of one death and 3 injured people 

annually on campus.  

This study aims at investigating the influence of 

factors on student riders’ helmet use. The findings 

should provide practical information for more 

effective measures to increase helmet use in Khon 

Kaen University, Thailand. 

 

2. RESEARCH METHODOLOGY  

 

2.1 Data collection  

Khon Kaen University is a big university 

covering an area of 900 hectares, where the 

education center and other organizations such as the 
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university hospital are situated. At present, the 

university has rapidly grown and thus there are a 

great number of vehicles using the roads on campus. 

This leads to traffic accidents (roughly 40% per 

year), death (1 person per year), and injuries (20 

people per year). The problem is of great concern 

among administrators, especially when this 

involves student motorcycle riders. The university 

has attempted to enforce law to ensure helmet 

wearing among student riders. Three phases of 

measures were expedited under the campaign for 

helmet wearing: Phase 1 – public relating and 

helmet distribution; Phase 2 – setting a check-point 

for motorcyclists’ helmet wearing and deducting 

the behavior score of violating students; Phase 3 – 

installing a CCTV camera to detect those not 

wearing helmet. 

The researcher collected data from a CCTV 

installed at one intersection on KKU campus where 

students usually ride their motorcycles and where 

frequent accidents were recorded, as shown in 

Figure 1. Figure 2 depicts the example of the cross-

section of the investigated intersection. The data 

was randomly collected during 24 hours of 2 weeks. 

 

 
 

Fig. 1. Study area 

 

 
 

Fig. 2. The cross-section of the investigated 

intersection 

 

2.2 Variables of the study  

 

The study of motorcycle riders’ status could 

explain the helmet use behavior, which is similar to 

other studies in Khon Kaen [6]. The gender of 

motorcycle riders could also explain the helmet use, 

and is consistent with past research studies in 

Ghana, Germany, Ireland, Italy, Portugal and 

Turkey [7-8]. Moreover, the time and day of riding 

could explain the helmet use and agree with the past 

research study [6]. 

Table 1 shows the variables, categories and 

codes, which were used to develop the Helmet Use 

model for this study. For example, helmet use was 

treated as a dependent variable defined as ‘yes’ and 

‘no’, whilst gender (male or female), time of day 

(daytime or nighttime), and passenger (with or 

without) were treated as independent variables. The 

data was collected from a sample group of 

motorcyclists riding on campus road in Khon Kaen 

University, Thailand.  

 

Table 1 Description of the study variables 

Variables Code/Category 
Wearing a 

helmet 

1=Yes  

 0=No  

Riding status 1=Rider  

 0=Passenger  

No. of 

passenger 

1=None  

 0=≥One  

Riding gender 1=Female  

 0=Male  

Time 1= Daytime 

 0= Nighttime 

Implementation 

period 

 

 1=Helmet use campaign 

 2=Helmet Checkpoint 

 3=Helmet detection by 

CCTV  

M1  1= Helmet Checkpoint 

 0= Other 

M2  1= Helmet detection by 

CCTV 

 0= Other 

 

2.3 Data Analysis 

All variables (status, number of passenger, 

gender and time) were analyzed, based on a 

hypothetical model. The statistical association 

between the variables was assessed by Pearson chi-

square Test and Logistic regression (odds ratio 

(OR)). For all analyses, p-values less than 0.05 were 

defined to be statistically significant based on Hair 

et al. (2010). The data were analyzed using the 

SPSS software. 

 

3. RESULT AND DISCUSSIONS  

 

3.1 Result of helmet use observation by 

characteristics 
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The research findings are summarized in Table 

2. A total of 16,097 motorcyclists were observed at 

the intersection on KKU campus with the helmet 

wearing rate. It was observed that motorcyclists 

riding during daytime often wore helmets compared 

with riders at nighttime. 

 

3.2 Result of helmet use estimation 

 

The results of Pearson chi-square test are 

summarized in Table 3, which reveals that all 

variables were correlated significantly with helmet 

wearing. 

Table 4 shows the results of the logistic 

regression analysis for variables associated with 

helmet use. The starting set of predictors was status 

(rider vs. passenger), number of passenger, driver 

gender (male vs. female), time of day (daytime vs. 

nighttime) and implementation period (helmet use 

campaign vs. helmet checkpoint vs. helmet 

detection by CCTV). The analytical results 

demonstrate that all variables were significant 

predictors of helmet use among motorcyclists in 

KKU.  

Overall, riders were 2.9 times more likely to 

wear a helmet compared to passengers. It was also 

found that motorcyclists who did not have 

passengers wear helmet 2.3 times more than when 

there was a passenger. It was found that female 

riders were 1.7 times more likely to wear a helmet 

compared to male riders. The daytime helmet 

wearing rate was observed to be 3.3 times higher 

than the night time. Motorcyclists riding in the 

helmet detection point by CCTV wore helmets 1.4 

times more frequently than those riding under the 

helmet use campaign and past the helmet 

checkpoint.  

The data analysis of the helmet use campaign 

shows that riders were 3.1 times more likely to wear 

a helmet compared to passengers. Motorcyclists 

who did not have passengers wore helmet 2.3 times 

more than when there was a passenger. Female 

riders were 1.6 times more likely to wear a helmet 

compared to male riders. It was found that the riders 

during the daytime were 1.9 times more likely to 

wear a helmet compared to nighttime riders. 

The data analysis of the helmet checkpoint 

shows that riders were 2.6 times more likely to wear 

a helmet compared to passengers. Motorcyclists 

who did not have passengers wore helmet 2.3 times 

more than when there was a passenger. Female 

riders were 1.5 times more likely to wear a helmet 

compared to male riders. It was found that the riders 

during the daytime were 3.4 times more likely to 

wear a helmet compared to nighttime riders. 

The data analysis of the helmet detection by 

CCTV shows that riders were 3.3 times more likely 

to wear a helmet compared to passengers. 

Motorcyclists who did not have passengers wore 

helmet 2.4 times more than when there was a 

passenger. Female riders were 1.9 times more likely 

to wear a helmet compared to male riders. The 

riders during the daytime were found 4.3 times 

more likely to wear a helmet compared to nighttime 

riders. 

Additionally, our data reveals that motorcycle 

riders’ helmet use was associated with the gender, 

status, number of passenger and time. The logistic 

regression model indicates that helmet use was 

generally higher in KKU, particularly among riders 

and among the passenger. Moreover, helmet use by 

men was observed to be low. Similar to other 

studies [6-8, 10], the results also show that the 

observed helmet use rates were lower than those 

reported in other studies conducted in ASEAN [11-

13]. The helmet use rates were found to be lower in 

the evening [6-8, 13]. These different patterns of use 

highlight the potential for designing helmet 

enforcement for improving helmet use rates in KKU. 

A similar conclusion was reported by Akaateba, 

M.A. et al. (2014).  

 

4. CONCLUSION AND 

RECOMMENDATIONS  

 

The aim of this study was to investigate the 

prevalence of helmet use among motorcyclists in 

Khon Kaen University, Thailand. The status of 

riders, absence of passenger, female motorcyclists 

and daytime riding were found to be significant 

with helmet use. In view of the increasing concerns 

on the problem arising from motorcyclist injuries 

and fatalities, it was found that helmet can reduce 

the accident severity of the head. The higher the 

efficiency of helmet enforcement means more 

budget required for promoting helmet use. The 

results of this study can be used to guide the 

development of targeted countermeasures aimed at 

improving motorcycling safety for riders. This 

information will be valuable for the urban road and 

road safety in KKU when new policy is established 

in the future. 

Motorcycle riders should be required to follow 

the instructions shown below, with suggestions of 

some concrete transport measures based on this 

research output. 

1) Implement campus roads safety action 

plan (Helmet use 100%). 
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2) Set up the measures for safe motorcycle 

riders in the university.   

3) Suggest punishment or fine for not using 

helmet such as deducting the student behavioral 

score. 

4)  Use 24-hour CCTV to supplement law 

enforcement [14-15]. 

5)     Perform in-depth study of the psychological 

variables behind motorcycle helmet use [16-17]. 
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Table 2 Comparison of proportion of helmet usage  

 

 

Helmet use campaign  Helmet Checkpoint 

Dif. 

Helmet detection by CCTV  

Helmet-

wearing (%) 
Total 

 

Helmet-

wearing (%) 
Total 

Helmet-

wearing (%) 
Total Dif. 

Yes No N % Yes No N % Yes No N %  

Status                

Rider 42.5 57.5 2,491 77.6  47.0 53.0 5,517 77.2 4.5 51.1 48.9 4,514 78.6 4.1 

Passenger 13.0 87.0 717 22.4  17.6 82.4 1,630 22.8 4.6 18.1 81.9 1,229 21.4 0.5 

No. of passenger                

None 48.4 51.6 1,775 55.3  53.5 46.5 3,906 54.7 5.1 57.3 42.7 3,296 57.4 3.8 

≥1 20.4 79.6 1,433 44.7  24.4 75.6 3,241 45.3 4 26.1 73.9 2,447 42.6 1.7 

Gender                

Male 34.0 66.0 1,754 54.7  39.8 60.2 3,474 48.6 5.8 40.2 59.8 2,911 50.7 0.4 

Female 38.2 61.8 1,454 45.3  40.8 59.2 3,673 51.4 2.6 48.0 52.0 2,832 49.3 7.2 

Time                

Daytime  45.0 55.0 1,440 44.9  57.1 42.9 3,168 44.3 
12.

1 
61.6 38.4 2,862 49.8 4.5 

Nighttime 28.5 71.5 1,768 55.1  26.9 73.1 3,979 55.7 -1.6 26.6 73.4 2,881 50.2 
-

0.3 

Total 35.9 64.1 3,208 19.9  40.3 59.7 7,147 44.4 4.4 44.0 56.0 5,742 35.7 3.7 

 

 

Table 3 Proportion of helmet-wearing by Pearson chi-squared test 
 

 

Helmet use campaign 

p
-v

al
u

e 

Helmet Checkpoint 

p
-v

al
u

e 

Helmet detection by 

CCTV 

p
-v

al
u

e 

Helmet-

wearing (%) 
Total 

Helmet-

wearing 

(%) 

Total 

Helmet-

wearing 

(%) 

Total 

Yes No N % Yes No N % Yes No N % 

Status     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
 

Rider 42.5 57.5 2,491 77.6 47.0 53.0 5,517 77.2 51.1 48.9 4,514 78.6 

Passenger 13.0 87.0 717 22.4 17.6 82.4 1,630 22.8 18.1 81.9 1,229 21.4 

No. of passenger     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
 

None 48.4 51.6 1,775 55.3 53.5 46.5 3,906 54.7 57.3 42.7 3,296 57.4 

≥1 20.4 79.6 1,433 44.7 24.4 75.6 3,241 45.3 26.1 73.9 2,447 42.6 

Gender     

0
.0

1
2

*
 

    

0
.3

6
2
 

    

<
0
.0

0
1

*
*
 

Male 34.0 66.0 1,754 54.7 39.8 60.2 3,474 48.6 40.2 59.8 2,911 50.7 

Female 38.2 61.8 1,454 45.3 40.8 59.2 3,673 51.4 48.0 52.0 2,832 49.3 

Time     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
     

<
0
.0

0
1

*
*
 

Daytime  45.0 55.0 1,440 44.9 57.1 42.9 3,168 44.3 61.6 38.4 2,862 49.8 

Nighttime 28.5 71.5 1,768 55.1 26.9 73.1 3,979 55.7 26.6 73.4 2,881 50.2 

Total 35.9 64.1 3,208 19.9  40.3 59.7 7,147 44.4  44.0 56.0 5,742 35.7  

 

Note: *Significant at 95% confidence level, **Significant at 99% confidence level. 
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Table 4 Logistic regression analysis of variables associated with observed helmet use 

 
 All Helmet use campaign Helmet Checkpoint Helmet detection by CCTV 

 β OR p-value β OR p-value β OR p-value β OR p-value 

Status             

Rider 1.062 2.89 <0.001 1.120 3.07 <0.001 0.956 2.60 <0.001 1.188 3.28 <0.001 

Passenger*             

No. of 

passenger 

            

None 0.837 2.31 <0.001 0.827 2.29 <0.001 0.824 2.28 <0.001 0.868 2.38 <0.001 

≥1*             

Gender             

Male*             

Female 0.500 1.65 <0.001 0.478 1.61 <0.001 0.392 1.48 <0.001 0.648 1.91 <0.001 

Time             

Day time  1.180 3.25 <0.001 0.614 1.85 <0.001 1.215 3.37 <0.001 1.454 4.28 <0.001 

Night time*             

M1             

Helmet 

Checkpoint 

0.213 1.24 <0.001 - - - - - - - - - 

Other*             

M2             

Helmet 

detection 

by CCTV 

0.298 1.35 <0.001          

Other*             

Constant -2.762 0.06 <0.001 -2.511 0.08 <0.001 -2.415 0.089 <0.001 -2.808 0.06 <0.001 

2  
0.239 0.172 0.229 0.291 

-2LL 18623.401 3758.993 8309.919 6470.795 

Note: OR= odds ratio; *Reference parameter is set to zero because it is redundant.  

 


