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        Abstract



        
          

          Background


          Despite the nationwide enforcement strategies in place to prevent road accidents, including wearing a helmet, not riding a motorcycle while drunk, using a safe motorcycle, obtaining a motorcycle license and avoiding speeding, accidents still occur, particularly among young motorcyclists.

        


        
          

          Objectives


          The study aimed to describe the level of behaviors and factors affecting safe motorcyclists' riding behaviors.

        


        
          

          Methods


          The cross-sectional study with single-stage cluster sampling was conducted to select 326 students in years 1–4 of the 1st semester of every faculty at Phranakhon Si Ayutthaya Rajabhat University. Data were collected using online self-administered questionnaires from December 2022 to January 2023. Descriptive and inferential statistics, including the Chi-square test, Pearson correlation coefficient and Stepwise multiple regression analysis, were used to analyze the data.

        


        
          

          Results


          Most respondents had safe motorcyclist riding behaviors at a safe level (54.6%), good knowledge-related traffic rules (41.1%), a positive attitude towards behaviors (67.8%) and a high level of support from influencing groups as subjective norms on behaviors including family members (69.6%), friends (58.3%) and favorite celebrities who participated in a road safety campaign (48.4%). Most had high perceived behavioral control (53.1%) and behavioral intention (64.7%). Eight factors were significantly associated with safe motorcyclist riding behaviors: student’s year, having a motorcycle driving license, driving a motorcycle after alcohol drinking, attitude towards behaviors, subjective norms concerning behaviors, perceived behavioral control, and behavioral intention. Based on the results, four factors could significantly predict safe motorcyclist riding behaviors up to 45.6% (Nagelkerke R2 = 0.456, p <0.001) composed of perceived behavioral control, having a motorcycle driving license, behavioral intention and subjective norm influenced by friends.

        


        
          

          Conclusion


          The study could provide valuable input for institutional administrators and related organizations to formulate policies promoting safe riding behaviors among motorcyclist students. Additionally, these results may be beneficial in organizing awareness-raising campaigns to prevent motorcycle-related accidents and monitor the process of acquiring a motorcycle driving license.
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      1. INTRODUCTION


      In 2018, road accidents were found to be the 8th leading cause of death among the world’s population, whereas 1.35 million deaths were found annually. Most involved children and young adults were aged 5 to 29 years old [1]. Loss from road accidents has driven road accident prevention programs in many countries through the Global Ministerial Conference on Road Safety [2]. Additionally, the World Health Organization (WHO) has declared a Decade of Action for Road Safety from 2011 to 2020, intending to reduce road accident fatalities by 50% in 2020. However, this goal has yet to be accomplished [3]. Since 2020, WHO has called on member states to implement continuous road accident prevention programs in line with Target 3.6 of the Sustainable Development Goals (SDGs), aiming to halve the number of global deaths and injuries from road traffic accidents by 2030 [4].


      In Thailand, despite efforts to improve road safety during the Decade of Action for Road Safety [5], the number of deaths due to road accidents decreased by 10% from 30.4 per 100,000 population in 2019 to 27.2 per 100,000 population in 2020. Most fatalities involved males aged 20 to 24 due to motorcycle riding accidents [6]. Considering specific areas of Thailand classified by Health Regions (13 units), Health Region 4 was the top 5 ranking over the past three years, from 2019 to 2021. Amidst all eight provinces in Health Region 4, Phranakhon Si Ayutthaya Province was the top 3-ranked with the highest number of road accident fatalities among people aged 20 to 24 riding motorcycles during the duration mentioned [7]. The road accident victims in Phranakhon Si Ayuttaya Province were primarily higher education students aged 18 to 22 who used motorcycles as their primary vehicle because the largest university was located in the central area of ancient historical sites, and most roads were narrow [8, 9]. From 2019 to 2021, 79 cases of motorcycle accidents and eight deaths were reported. Causes included crashing with a car (35.0%), high-speed riding (24.0%), failure to wear a helmet (22.0%) and riding a motorcycle in a reverse direction (19.0%) [10].


      The comprehensive enforcement strategy for preventing road accidents included wearing a helmet, not riding a motorcycle while drunk, having a safe motorcycle, having a motorcycle license and riding within the speed limit [11]. These measures were developed based on the concept that road accidents are caused by people’s behaviors [12]. Related research has revealed that most studies emphasized specific causes of road accidents, particularly in helmet use behavior [13-18]. Few studies have applied the health behavioral theory [15, 17]. Theories can guide in identifying the influential factors of a particular person and provide information to understand behaviors and behavioral change [19]. The Theory of Planned Behavior (TPB), developed by Ajzen [20], is one of the most applied theories in the social and behavioral sciences. TPB was intended to predict and explain a wide range of intentions and health behaviors, composed of four core components: attitude, subjective norms, perceived behavioral control (PBC) and behavioral intention (BI) [21].


      Therefore, this study applied TPB as a research conceptual framework to study behaviors and factors predicting safe motorcyclist riding among university students in Phranakhon Si Ayutthaya Province. According to TPB, students’ safe motorcyclist riding behavior depends on their attitudes and subjective norms influenced by family members, friends and their favorite group of superstars or celebrities participating in a road safety campaign, PBC and BI. These factors together can affect the target behaviors: safe motorcyclist riding behavior. The study’s findings can be beneficial for planning the prevention and promotion program to enhance students’ safe motorcyclist riding behaviors.

    


    
      

      2. MATERIALS AND METHODS


      
        

        2.1. Study Design


        The cross-sectional survey research was conducted from December 2022 to January 2023.

      


      
        

        2.2. Setting


        The largest university is in Phranakhon Si Ayutthaya Province, the ancient capital city of Thailand.

      


      
        

        2.3. Study Population and Sampling Strategies


        Four thousand two hundred twenty-four male and female students enrolled in 1 to 4 undergraduate classes in the first semester of the 2022 academic year were included in the study population [22]. The sample size of 326 was derived from calculating the infinite population proportion formula [23] because the information concerning the number of students who have owned motorcycles has yet to be available. Based on the formula, the proportion of students’ safe motorcyclist riding behavior (p) was 0.74 [24], the error (d) was 0.05, and alpha was 0.05. The sample size was added to 10% to compensate for nonresponse. The single-stage cluster sampling was used for selecting the respondents. Four strata of the population were involved in following the four faculties in the university. The students were grouped in four substrata in line with the class year in each stratum. Proportional to size (PPS) was applied to select sampled students in each faculty and class year stratum. Lastly, systematic random sampling was performed.

      


      
        

        2.4. Measurement


        A researcher developed a self-administered TPB-based questionnaire to collect data. The outcome and explanatory variables are detailed below.


        
          

          2.4.1. Outcome Variables


          The 15close–ended questions of safe motorcyclist riding behavior during the past seven days covered five aspects: wearing a helmet, not being drunk while riding a motorcycle, having a safe motorcycle, having a motorcycle license and riding within the speed limit. Each question had five options, ranging from never or not at all (0) to every time (4) for positive questions and vice versa. The total score ranged from 0 to 60, and higher scores indicated safer motorcyclist riding behavior.

        


        
          

          2.4.2. Explanatory Variables


          The questionnaire concerning the explanatory variables was divided into six sections based on the construct of TPB, except the first two sections. The first section included general characteristics (14 items): The subjects were asked to complete questions regarding demographics, motorcyclist riding behavior and motorcycle riding accidents in the past years. The second section covered knowledge-related traffic rules (18 items). Each question had three options: correct, incorrect and uncertain. A score of 0 (zero) was awarded for incorrect or uncertain answers, and a score of 1 for correct answers. Total scores ranged from 0 to 18, and higher scores indicated good knowledge of traffic rules.


          The remaining sections focus on attitudes toward safe motorcyclist riding behavior (15 items), subjective norms, the perceived support from an important person comprising family members, friends and their favorite group of superstars or celebrities participating in a road safety campaign (18 items), PBC over safe motorcyclist riding behavior refers to the perception of their ability to successfully perform a safe motorcyclist riding behavior, whether dealing with an easy or difficult situation (17 items) and the intention to perform safe motorcyclist riding behavior (15-items). Each question, based on the TPB construct, used a five-point Likert scale from 1 (strongly disagree) to 5 (strongly agree) for positive items and vice versa. Higher scores of attitudes, subjective norms, PBC, and intention indicated a positive attitude toward safe motorcyclist riding behavior, a greater perception of important persons influencing safe motorcyclist riding behavior, a higher perceived ability to ride the motorcycle safely, and a stronger intention toward the target behavior, respectively.


          The questionnaire was reviewed by three behavioral science experts. The Item content validity index (I-CVI) and the Scale-level content-validity index (S-CVI) met acceptable criteria. The questionnaire was pilot tested with 30 students who had identical characteristics to the study participants. Internal consistency reliability for knowledge-related traffic rules was checked using Kuder-Richardson (KR-20) and yielded a value of 0.868. Attitudes, subjective norms, PBC, intention and safe riding behaviors were measured using a Cronbach's alpha coefficient, with reliability values of 0.787, 0.949, 0.932, 0.941 and 0.875, respectively. It took an average of 20 minutes to complete the question.

        

      


      
        

        2.5. Data Collection


        The researcher collected data once weekly from December 19, 2022, to January 13, 2023. Respondents were scheduled during appointments to provide information. The researcher introduced herself, explained the research objectives, obtained permission, ensured sample protection, collected written consent forms and provided questionnaire details. Respondents accessed the online questionnaire via projectors displaying a QR code.

      


      
        

        2.6. Statistical Analyses


        The responses were downloaded from Google Forms, managed with MS Excel, and then transferred to SPSS (Version 18.0, copyright of Mahidol University) for analysis. Descriptive statistics were used to describe the respondents’ characteristics. Bivariate analysis using Chi-square tests and Pearson correlation coefficient were employed to select the candidate variables in multivariate analysis. To ensure statistical significance, a two-tailed test was employed at a threshold of 0.05. Stepwise multiple regression was used to identify predictor variables of safe motorcyclist riding behavior. The following basic assumptions of multiple regression analysis were evaluated [25]. The outlier data were identified using the absolute value of the studentized residual (SRE) ≥2. The independence of residuals was detected using the Durbin-Watson statistic with a value between 1.5 to 2.5, the multicollinearity diagnostic was detected by a variance inflation factor (VIF) with a value below 5, and the normality distributed residuals analyzing in the P-P Plot. The scatter plot confirmed the homoscedasticity of the residuals. (Suppl.file)

      

    


    
      

      3. RESULTS


      The research findings were divided into two parts. The first part described the general characteristics of respondents, while the second presented the factors predicting safe motorcyclist riding behavior. Bivariate statistics analysis was used to present the results of factors associated with safe motorcyclist riding behavior, and then the significant variables were assigned to multivariate analysis.


      
        

        3.1. General Characteristics of Respondents


        Of the 326 respondents, responding to the survey, 57.4% were female, and 69.3% were 18 to 20 years old. The average age was 20.0 years. Totally, 26.1% were in the third-year class, 75.8% earned less than 85.4 USD monthly with an average of 81.7 USD, 57.7% resided in their own house or with relatives, and 69.6% resided within one to ten kilometers from the university, with an average of 10.2 kilometers.


        Regarding motorcycle riding, 32.2% of the respondents rode a motorcycle daily, followed by 22.1%, often rode (5 to 6 days weekly). 29.1% had 1 to 2 years of experience riding a motorcycle, with an average of 4.4 years. Altogether, 51.5% rode with the aim of convenience to get around, and 81.3% had no motorcycle driving license. Totally, 13.2% experienced accidents over the past year. In comparison, 72.1% had experienced one accident. The first three causes of accidents were damaged road conditions (55.8%), followed by slippery roads (48.8%), high-speed riding (27.9%), and not wearing a helmet (27.9%). The least common cause of accidents was riding a motorcycle after alcohol drinking (2.3%). The study found that 41.1% of respondents had a good knowledge level of traffic rules. Based on the findings related to TPB's construct, respondents had a positive attitude towards safe motorcyclist riding (67.8%) and a high level of subjective norms in all three groups: family members (69.6%), friends (58.3%) and favorite celebrities who participated in a road safety campaign (48.4%). Additionally, most respondents had PBC and had intention regarding safe motorcyclist riding at a high level (53.1 and 64.7%, respectively). In all, 54.6% of respondents had safe motorcyclist riding behavior at the safety level.

      


      
        

        3.2. Predicting Factors of Safe Motorcyclist Riding Behaviors


        Bivariate analysis found that 8 of 17 variables were significantly associated with safe motorcyclist riding behaviors. These variables include year class (p=0.018), having a motorcycle’s license (p=0.003) (Table 1), attitudes toward safe motorcyclist riding behaviors (r = 0.322, p <0.001), subjective norms from family (r = 0.457, p <0.001), friends (r = 0.490, p <0.001), and favorite celebrities who participated in a road safety campaign (r = 0.490, p <0.001) and behavior intention towards safe motorcyclist riding behaviors (r = 0.568, p <0.001) (Table 2).


        The study used stepwise multiple regression analysis to identify the four variables that explain 44.7% of safe motorcyclist riding behaviors. These variables ranked in descending order of coefficient towards safe motorcyclist riding behaviors (β), comprised behavior intention, having a motorcycle license, PBC and subjective norms by friends’ influence (Table 3).


        
          Table 1 Association between the categorial variable and the level of safe motorcyclist riding behaviors using the Chi-square test (n=326).


          
            
              
                	General Characteristic

                	Overall

                	Safe Motorcyclist Riding Behaviors

                	x 2

                	df

                	p-value
              


              
                	Not Safe

                	Fairly Safe

                	Safe
              

            

            
              
                	Sex

                	-

                	-

                	-

                	-

                	1.597

                	2

                	0.450
              


              
                	 Male

                	139 (42.6)

                	17 (12.2)

                	48 (34.5)

                	74 (53.3)

                	-

                	-

                	-
              


              
                	 Female

                	187 (57.4)

                	15 (8.0)

                	68 (36.4)

                	104 (55.6)

                	-

                	-

                	-
              


              
                	Year

                	-

                	-

                	-

                	-

                	15.253

                	6

                	0.018
              


              
                	 1st year

                	82 (25.2)

                	10 (12.2)

                	22 (26.8)

                	50 (61.0)

                	-

                	-

                	-
              


              
                	 2nd year

                	81 (24.8)

                	10 (12.3)

                	37 (45.7)

                	34 (42.0)

                	-

                	-

                	-
              


              
                	 3rd year

                	85 (26.1)

                	6 (7.1)

                	37 (43.5)

                	42 (49.4)

                	-

                	-

                	-
              


              
                	 4th year

                	78 (23.9)

                	6 (7.7)

                	20 (25.6)

                	52 (66.7)

                	-

                	-

                	-
              


              
                	Frequency of motorcycle riding (days per week)

                	-

                	6.628

                	6

                	0.357
              


              
                	 Daily (7 days)

                	105 (32.2)

                	13 (12.4)

                	37 (35.2)

                	55 (52.4)

                	-

                	-

                	-
              


              
                	  Often (5-6 days)

                	72 (22.1)

                	6 (8.3)

                	19 (26.4)

                	47 (65.3)

                	-

                	-

                	-
              


              
                	 Someday (3-4 days)

                	49 (15.0)

                	3 (6.1)

                	22 (44.9)

                	24 (49.0)

                	-

                	-

                	-
              


              
                	 Rarely (1-2 days)

                	100 (30.7)

                	10 (10.0)

                	38 (38.0)

                	52 (52.0)

                	-

                	-

                	-
              


              
                	Having a motorcycle license *

                	-

                	-

                	-

                	0.003
              


              
                	 No

                	265 (81.3)

                	32 (12.1)

                	99 (37.4)

                	134 (50.6)

                	-

                	-

                	-
              


              
                	 Yes

                	61 (18.7)

                	0 (0.0)

                	17 (27.9)

                	44 (72.1)

                	-

                	-

                	-
              


              
                	Riding motorcycle after drinking alcohol

                	5.727

                	2

                	0.057
              


              
                	 No

                	288 (88.4)

                	26 (9.0)

                	98 (34.0)

                	164 (56.9)

                	-

                	-

                	-
              


              
                	 Yes

                	38 (11.6)

                	6 (40.0)

                	18 (40.0)

                	14 (20.0)

                	-

                	-

                	-
              


              
                	Motorcycle accidents over the past year

                	0.254

                	2

                	0.881
              


              
                	 No

                	283 (86.8)

                	28 (9.9)

                	102 (36.0)

                	153 (54.1)

                	-

                	-

                	-
              


              
                	 Yes

                	43 (13.2)

                	4 (9.3)

                	14 (32.6)

                	25 (58.1)

                	-

                	-

                	-
              

            
          


        


        
          Table 2 Pearson’s correlation coefficient (r) between the continuous variables and the motorcyclist safety riding behaviors (n=326).


          
            
              
                	Variable

                	r

                	p-value
              

            

            
              
                	General characteristics

                	

                	
              


              
                	

                	Age (years)

                	- 0.034

                	0.541
              


              
                	

                	Monthly income (USD)

                	- 0.010

                	0.851
              


              
                	

                	Distance from house to university (kilometers)

                	0.052

                	0.347
              


              
                	

                	Experience of riding motorcycle (Years)

                	- 0.051

                	0.362
              


              
                	Knowledge-related traffic rules

                	0.097

                	0.082
              


              
                	Attitude towards motorcyclist safety riding behaviors

                	0.322

                	<0.001
              


              
                	Subjective norm, influencing motorcyclist safety riding behavior

                	

                	
              


              
                	

                	Family members

                	0.457

                	<0.001
              


              
                	

                	Friends

                	0.490

                	<0.001
              


              
                	

                	Favorite celebrities who participated in a road safety campaign

                	0.490

                	<0.001
              


              
                	PBC towards motorcyclist safety riding behaviors

                	0.575

                	<0.001
              


              
                	BI towards motorcyclist safety riding behaviors

                	0.568

                	<0.001
              

            
          


        


        
          Table 3 Stepwise multiple regression results predicting safe motorcyclist riding behaviors (n = 326).


          
            
              
                	Explanatory Variables

                	b

                	β

                	t

                	p-value
              

            

            
              
                	Constant

                	13.261

                	

                	5.845

                	< 0.001
              


              
                	Perceived behavioral control

                	0.173

                	0.248

                	3.430

                	0.001
              


              
                	Having a motorcycle license

                	5.848

                	0.268

                	6.436

                	< 0.001
              


              
                	Behavioral intention

                	0.224

                	0.298

                	4.390

                	< 0.001
              


              
                	Subjective norm, Friends’ influence

                	0.254

                	0.141

                	2.395

                	0.017
              

            
          


        

      

    


    
      

      4. DISCUSSION


      Altogether, 54.6% of participants had a level of safe motorcyclist riding behavior covering five main aspects: helmet use, not being drunk while riding a motorcycle, having a safe motorcycle, having a motorcycle license and riding within the speed limit. One-half of respondents demonstrated safe riding behavior. These behaviors were caused by an average of four years of riding experience, with nearly 50% of respondents riding for five or more days weekly. Related research found that a higher number of years of riding experience equaled three years and over was a protective factor against road traffic injuries among motorcyclists [26]. In addition, having a motorcycle license influenced safe motorcyclist riding behavior. These caused the regulations regarding obtaining a motorcycle license from authorized offices of the Department of Land Transport Office, Ministry of Transport, Thailand. Respondents with a motorcycle license indicated that they passed a written examination and practiced a riding motorcycle skill test. The approach stated that they gained sufficient experience to perform safety behaviors.


      The study revealed three significant variables based on a critical construct of TPB influencing safe motorcyclist riding behavior among university students. TPB states that individuals will perform a behavior if they intend to do so, and the success of the behavior depends on their intention. The critical variable influencing the safety behaviors based on the coefficient of stepwise multiple regression analysis was BI. BI refers to an individual's readiness or effort to exhibit a behavior in a favorable direction [20]. BI drove them to be determined and enthusiastic in demonstrating behavior and making an earnest effort to perform it. Therefore, individuals with a higher intention are likelier to engage in the behavior [27]. Moreover, most respondents had not experienced any accidents over the past year (86.8%). It indicated that experiences serve as a mediating variable influencing the relationship between intention and actual behavior. The past automatically triggers present behavior [28]. Most respondents also had no motorcycle license (81.3%), so they had increased vigilance and intention to drive safely to avoid accidents leading to legal consequences.


      Referring to PBC, the statistically significant variable influenced safe motorcyclist riding behavior. It could be explained that most respondents drove motorcycles daily (32.2%), had an average riding experience of 4.4 years, and never drove when drunk. Consequently, they perceived they possessed the ability and sufficient skill to control the motorcycle while riding. Additionally, most rode a motorcycle for a short distance, averaging 10.2 km. The surrounding areas, from the respondent’s house to the university areas, were limited to no more than 80 km per hour because Phranakhon Si Ayutthaya Province, the capital of Siam (the name before reverting to the Kingdom of Thailand) in the mid-13th century, comprised ancient historical sites [11].


      A subjective norm reflects society's view of a particular behavior, whether they approve or disapprove of it [29]. The study found friends were significantly influenced by the target behavior, safe motorcyclist riding behavior (β = 0.137, p = 0.019). The respondents, university students with an average age of 20.0 years, spent their daily lives with friends of the same age group. They commonly acquired a sense of belonging. Therefore, friends influenced them to adopt similar behaviors, both positive and negative, such as academic performance [30], smoking [31] and alcohol consumption [32]. Knowledge-related traffic rules were not influenced by safe motorcyclist riding behavior, causing riding a motorcycle to become routine behavior.


      The study's limitation was due to a specific setting, focused on the largest university in Phranakhon Si Ayutthaya Province. Although the survey used probability sampling to select the sample, the generalizability to other locations might be limited. On the other hand, the data collection approach assigned by a self-administration questionnaire was another study limitation. The respondents might have been biased in their responses to a socially acceptable question rather than being truthful. Respondents may have been distracted or rushed to finish the questionnaire due to a friend's loud chatter after completing it.

    


    
      

      CONCLUSION


      Most respondents exhibit a safe level of motorcyclist riding behavior. The possession of a motorcycle license and the fundamental construct of TPB, including PBC, subjective norms influenced by friends and BI, were all significant predictors of a motorcycle's safety riding behavior. Therefore, educational institutions should create and maintain an up-to-date registration database for their students with motorcycles and driving licenses. These institutions should also strive to make it easier for students to obtain a motorcycle license by increasing accessibility to government services within the university area. Student clubs focusing on safe motorcyclist riding behavior should be established, where students can develop their leadership skills, analyze the causes of motorcycle accidents among university students, and plan to solve the problems. These clubs should also organize multiple campaigns and activities to promote safe motorcyclist riding behaviors. The quasi-experimental research should also be conducted by designing the health education program following the predicted variables for achieving a motorcyclist's safety riding.
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