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Abstract 

 
This study aims to identify factors influencing motorcycle helmet usage in Jodhpur, India, utilizing 

digital data collection methods to gather 1340 responses. Binary logit and probit models were employed 

for analysis. Results indicate that socio-economic variables and psychological factors, including 

personality, experience, and legislation, do not significantly impact helmet-wearing decisions. However, 

individuals with a history of severe accidents are more likely to adopt helmets, suggesting a positive 

influence. Negligence towards safety, comfort issues, risk-taking attitudes, and inconvenience hinders 

helmet usage. Conversely, respondents prioritizing safety and those prompted by conscious reminders are 

more inclined to wear helmets. These findings contribute insights into motorcycle riders' behaviour, 

offering valuable information for policymakers and transportation planners to formulate effective 

interventions promoting helmet usage. By understanding these dynamics, strategies can be developed to 

enhance road safety and reduce the risks associated with non-compliance in helmet-wearing practices. 
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1. Introduction  

Over the past few decades, there has been a significant rise in the number of motorcycle-

related fatalities in road accidents in India (Pal et al., 2019). Motorcyclists face a high 

level of vulnerability due to the limited protection offered by their vehicles. While short 

trips for daily commuting or recreational purposes are common, riders often neglect to 

use riding gear beyond helmets. It is evident that wearing a helmet is essential for the 

survival of motorcyclists in fatal accidents. Despite the legal requirement to wear helmets 

while riding, a significant portion of riders choose not to, resulting in a 60% fatality rate 

among motorcyclists involved in road accidents (Haqverdi et al., 2015). Motorcycles play 

a vital role as the primary mode of transportation in rural areas of India, while also 

contributing significantly to traffic in urban areas. Despite the increasing petrol prices, 
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the usage of motorized two-wheelers in urban areas continues to rise. Two-wheelers 

provide excellent manoeuvrability in traffic, but they also pose a higher risk of fatalities 

compared to other modes of transportation. 

Previous studies have consistently shown that wearing a helmet reduces the risk of 

fatality in motorcycle accidents by up to 40% (Keng, 2005; Savolainen and Mannering, 

2007). These studies, along with accident data reports, provide clear evidence of the 

crucial role helmets play in saving the lives of riders involved in motorcycle collisions. 

Developed countries with strict helmet legislation have high rates of helmet usage among 

two-wheeler riders. However, in low-income or developing countries like India, helmet 

usage is not as prevalent, particularly for short trips, due to a lack of awareness and 

deficiencies in the existing legislation. Helmet usage in India was first introduced in the 

Motor Vehicles Act of 1988. Article 129(a) and 129(b) of the legislation address helmet 

quality standards and proper usage guidelines to prevent injuries, respectively. Strict 

enforcement of helmet laws includes penalties for non-compliance, and insurance policies 

have been strengthened to provide coverage for fatalities and severe injuries. A subsidized 

public insurance policy, costing 12 rupees per year, has been implemented to ensure 

financial support in case of unfortunate incidents. 

Helmet usage is influenced more by socio-demographic and psychological factors of 

riders rather than solely relying on law enforcement. Previous studies have shown that 

riders' attitudes and beliefs, as well as geographical factors, trip characteristics, and social 

awareness, play significant roles in promoting helmet use (Ulmer and Preusser, 2002). 

However, in low-income and developing countries like India, there is a lack of social 

awareness and ineffective enforcement of legislation pertaining to helmet quality 

standards and road traffic regulations. 

In densely populated countries like India, two-wheelers have become a practical 

solution for addressing urban traffic congestion. Ministry of Road Transport and 

Highways (MoRTH) reports highlight a significant rise in the proportion of two-wheelers 

in overall traffic, making it the predominant mode of transportation. Ensuring the safety 

of riders and reducing the economic impact of accidents, including insurance costs and 

mortality rates, is crucial. Therefore, studying factors contributing to non-compliance 

with helmet use is vital, offering recommendations for effective interventions through 

social awareness campaigns and law enforcement measures. 

Identifying that existing awareness campaigns and strategies, along with strong 

legislation enforcement, have proven ineffective, urgent action is required for India to 

establish itself as a global leader in the economy and sustainable transportation 

infrastructure. Introducing technologies like simulators and conducting psychological 

studies is essential for emerging economies. This study emphasizes the need for such 

research, especially in countries lacking interventions for safe and reliable transportation 

systems. It sheds light on injuries and fatalities associated with motorized two-wheelers, 

underscoring the importance of understanding psychological factors influencing helmet 

use in developing countries like India. 

 

1.1 Previous research on factors associated with Helmet use 

 

In the past few decades, several studies have been conducted on the topic of helmet use 

and related laws. A recent study by Adnan and Gazder (2019) emphasized the importance 

of helmets in saving lives and preventing fatalities. Their study found that a significant 

number of riders in Karachi did not possess a valid driving license. To address this issue, 
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the researchers recommended the implementation of comprehensive and well-structured 

awareness programs, as they observed that the impact of public awareness campaigns was 

only temporary. Developing countries can adopt various methods such as rider 

observations, public feedback, and structured awareness programs to improve helmet use. 

A similar study conducted by Haqverdi et al. (2015) in Mashhad, Iran, focused on the 

improper use of helmets among motorcyclists. The study revealed that a large proportion 

of riders did not wear helmets correctly, thereby compromising their safety. To address 

this issue, the researchers suggested that training should be provided to riders before 

issuing licenses. Additionally, they recommended the introduction of safety courses for 

violators of traffic rules and motorcyclists, incorporating social awareness programs. 

These safety courses serve as an effective way to enforce legislation and provide proper 

training while promoting awareness among the general public. 

Hung et al. (2008) conducted a study that highlighted the negative attributes associated 

with helmet use, such as inconvenience and discomfort due to weather conditions and 

personal preferences. Their findings revealed that older riders with higher education 

levels and those undertaking longer trips were more likely to use helmets. However, due 

to a lack of social awareness and knowledge about the protective benefits of helmets, 

many riders did not consider them necessary for short trips. This reflects a sense of 

irresponsibility and a disregard for the impact of helmet legislation. The study 

recommended strengthening primary legislation related to helmet use and implementing 

well-structured awareness campaigns to change riders' attitudes towards helmet usage. 

Papadakaki et al. (2013) conducted in three cities in Greece, it was found that 

strengthening law enforcement, especially during night time hours, could effectively 

promote helmet use. The study emphasized that socio-demographic factors of the riders 

played a significant role in promoting awareness and increasing helmet usage. The sample 

size of the study depended on the methodology chosen, and in this case, a face-to-face 

questionnaire was employed, which required significant manpower and time resources. 

Carter et al. (2016) conducted a study on Michigan's universal helmet law and found 

that it reduced helmet-related fatalities in road crashes by 42%, as supported by evidence 

from a Cochrane review. According to the traffic safety administration, approximately 

40% of riders are expected to experience fatal head injuries. Various medical databases 

also indicate that riders without helmets incur higher medical expenses and are more 

prone to severe limb injuries. The study revealed that hospital charges for crash-related 

injuries were nearly double for riders not using helmets compared to those who did. Head 

injuries and fatalities were identified as the major risks for riders without helmets, and 

the repeal of Michigan's universal helmet law had a significant impact on helmet usage 

among riders. Mayrose (2008) emphasized the need for collective implementation of 

helmet use laws across all states to increase helmet usage among riders effectively and 

prevent serious injuries and fatalities. This approach would also encourage the industry 

to manufacture helmets meeting legal standards, further enhancing the protection against 

head injuries and fatalities. Mayrose's study highlighted the correlation between fatal 

accidents and the existing helmet laws in specific regions. Additionally, the study, along 

with others, demonstrated that repealing mandatory helmet laws led to decreased helmet 

use and increased injuries in crashes. Mayrose stressed that legislation should be coupled 

with education and awareness efforts to achieve the desired impact. 

Ross et al. (2013) examined the variables associated with parenting and bicycle helmet 

use by children. The study found that most parents guide their children to use helmets 

from the early stages of riding to ensure safety. Setting an example by consistently using 
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helmets and promoting their use in daily life positively influenced children's perception 

and habit formation. Parenting plays a crucial role in shaping youth's perception, which 

in turn fosters the habit of helmet use. Heldt et al. (2011) investigated the medical costs 

associated with helmet use and accidents. The study revealed significant differences in 

medical expenditures between helmeted and non-helmeted riders after accidents. Hospital 

procedures and treatments were more extensive and costly for riders not wearing helmets 

compared to those who were. Satiennam et al. (2020) found that law enforcement 

measures, including police inspections and surveillance through intersection cameras and 

road stretches, effectively increased helmet use among riders. Such vigilance reduced the 

workload for law enforcement personnel, provided 24-hour monitoring without 

fabrication of evidence, and enhanced compliance. Bianco et al. (2005) suggested that 

awareness of helmet use while riding motorcycles and bicycles should start at the primary 

education level. The study observed that families in which elder members preferred 

helmet use for daily rides had higher helmet usage rates among adolescents. The study 

emphasized the importance of early-stage awareness and fostering a positive attitude 

toward helmet use to address motorcycle helmet-related injuries, which accounted for a 

significant proportion of reported accidents. Ranney et al. (2010) found that law 

enforcement through effective legislation was more efficient in increasing helmet use 

compared to awareness campaigns or educational initiatives. Despite knowledge of 

helmets' protective role against fatalities and severe head injuries, the absence of universal 

helmet laws remains a concern. The study underscored the influence of attitudes and 

perceptions, highlighting the enduring impact of education. Thai et al. (2014) observed 

that riders often used helmets that did not correspond exactly to their head dimensions, 

yet they were satisfied with their helmets and used them for safety reasons. However, 

improper fit can be dangerous as helmets may come off after a heavy impact, leaving the 

head vulnerable to accidental blows. 

2. Study Area and Methodology   

2.1 Study Area 

 

The data for this study was collected from Jodhpur, the second largest city in the 

Rajasthan state of India. Known as the "Sun City" and "Gateway of Thar," Jodhpur is 

located in the north western part of India. It is situated in the Thar Desert and has a 

population of approximately 2.1 million people. The city is well-connected to major cities 

in the country through rail, road, and airways. Jodhpur hosts various festivals throughout 

the year, including music and folk festivals. The weather in Jodhpur is predominantly hot 

and sunny, which can be unbearable during the daytime and has a significant impact on 

helmet usage by riders. As the second fastest growing economy in Rajasthan, Jodhpur has 

witnessed substantial road infrastructure development to accommodate the increasing 

number of riders. However, due to the city's outdated planning, there is a lack of efficient 

public transportation infrastructure. Consequently, people rely on two-wheelers for last-

mile connectivity. It is crucial to raise awareness and foster a positive attitude towards 

helmet use in such a city. Awareness campaigns play a vital role in educating the public 

about the importance of wearing helmets, which can save lives. 

 

2.2 Study Methodology  
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The methodological framework adopted for this study involved the design of a 

structured questionnaire aimed at capturing riders' perceptions regarding helmet use, 

encompassing both barriers and facilitating factors. Participants rated their responses on 

a Likert scale ranging from "strongly agree" (5) to "strongly disagree" (1). Data on socio-

economic characteristics, riding preferences, and other relevant factors were collected 

from the respondents. The findings of this study will inform policymakers in developing 

appropriate helmet use policies and provide valuable insights for helmet manufacturers.  

Data collection was conducted using a digital approach through Google Forms, with 

the survey link shared via various social media platforms. The questionnaire specifically 

targeted motorcycle riders to understand their attitudes towards helmet use. Prior 

permissions were obtained from relevant authorities, and this was clearly stated in the 

questionnaire, along with an explanation of the study's purpose. 

 

2.3 Demographic characteristics of the respondents 

 

A total of 1340 valid data samples were collected and included in the analysis after 

filtering out incomplete and insufficient responses. Table 2 presents the socio-economic 

characteristics of the respondents, which were obtained through the questionnaire. The 

dataset predominantly consists of male respondents (71.65%), while female respondents 

account for a smaller proportion (28.35%). This indicates a gender imbalance in the 

sample, with a higher representation of male riders. Furthermore, a significant portion of 

the respondents is well-educated and unmarried. It is concerning that despite higher 

education levels, there is still a lack of awareness and doubts regarding helmet use. 

According to the respondents, motorcycles are primarily used for regular trips, and 

helmet usage is influenced by strict law enforcement in certain areas. Approximately 80% 

of the respondents fall within the 18-25 age group, and it is worth noting that 26% of them 

do not possess a valid driving license, which poses safety risks for the riders. 

We acknowledge that the sample shows a significant gender imbalance with 71% male 

respondents and a substantial proportion of young participants, with 80% falling within 

the 18-25 age group. This demographic skew is indeed a limitation of our study and could 

potentially impact the generalizability of our findings. The high representation of young 

male riders underscores the need for targeted safety interventions and educational 

campaigns aimed at this demographic, who are at higher risk due to their frequent use of 

motorcycles and higher likelihood of engaging in risky behaviours. As this survey was 

collected in the vicinity of different universities in Jodhpur City, the main aim was to 

consider young adults because they are the future decision makers for their households 

and the city (Meena et al. 2021). 

Table 1: Socio-Economic Characteristics of Respondent 

Characteristics Number Share 

Categorical Variables   

Gender   

Male 960 71.65% 

Female 380 28.35% 

Marital Status   

Single 1136 84.78% 

Married 200 14.92% 

Divorced 0 0.0% 

Widowed 4 0.30% 
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Education   

Illiterate 8 0.59% 

Class 10th 12 0.89% 

Class 12th  180 13.42% 

Graduation 896 66.86% 

Post-graduation 232 17.31% 

Ph.D. 12 0.0089% 

Employment type   

Student 616 45.97% 

Self-employee 64 4.77% 

Govt. Employee 124 9.25% 

Private Employee 200 14.92% 

Retired 4 0.29% 

Unemployed 332 24.77% 

Driving License   

No 360 26.86% 

Only Two-wheeler Driving license 200 14.92% 

Only Four-wheeler driving License 32 2.38% 

Both 748 55.82% 

Use of Motorcycle   

Yes 1240 92.53% 

No 100 7.46% 

Use of Helmet   

Yes 1208 90.14% 

No 132 9.85% 

Experienced any minor accident   

Yes 580 43.28% 

No 760 56.71% 

Experienced any major accident   

Yes 168 12.53% 

No 1172 87.46% 

Quantitative Variables   

Age of the Respondent   

Less than 18 years 20 1.49% 

18-25 years 1080 80.59% 

26-40 years 184 13.73% 

41-60 years 48 3.58% 

More than 60 years 8 0.59% 

 

Based on the data collected from the respondents, it is observed that the majority of riders 

(71.65%) are male. The data also indicates that most riders are single and well-educated, 

suggesting a fair level of knowledge regarding the importance of helmet use for their 

safety. The questionnaire responses reveal that a significant number of respondents agree 

with helmet use and claim to have never experienced an accident. Furthermore, the 

majority of riders possess a valid driving license, indicating their awareness of road 

discipline and the significance of wearing a helmet while riding. The data sample suggests 

that the riders primarily use motorcycles for city commuting rather than long trips on 

highways. It is notable that a considerable proportion of reported minor accidents 

(43.28%) occur in traffic congested areas. In urban settings, public transportation and 

two-wheelers are preferred modes of daily commuting, with 92.53% of respondents 

acknowledging the use of two-wheelers. Examining the age data provided in the 

questionnaire, it is evident that approximately 95.81% of riders are below 40 years old, 

indicating that young individuals show a preference for two-wheelers over cars and public 
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transportation. Given the higher adrenaline levels associated with this age group, they are 

considered a particularly sensitive segment among riders. 

3. Analysis and Results  

3.1 Factor Analysis  

 

Factor analysis serves as a widely adopted method for data reduction, especially in 

minimizing the number of variables. In this study, where 37 statements depict barriers 

and 31 statements represent facilitators on the Likert scale, factor analysis proves the most 

suitable approach for analysis. Principal component analysis, conducted post-descriptive 

analysis, extracted underlying dimensions, guided by the screen plot for determining the 

number of factors to be extracted. To ensure reliability, Cronbach's alpha and the Kaiser-

Meyer-Olkin test were employed. Results indicate that the extracted factors significantly 

account for variance, validated by Bartlett's test of sphericity. Tables 2 and 3 present 

KMO test and Bartlett's test results for barriers and facilitators, respectively.  

 

Table 2: KMO and Bartlett’s Test for 37 Items of Helmet use Barrier  
 

KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.945 

Bartlett's Test of Sphericity Approx. Chi-Square 8931.147 

Df 666 

Sig. 0.000 

 

Table 3: KMO and Bartlett’s Test for 37 Items of Helmet use Facilitator 
 

KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy 0.953 

Bartlett's Test of Sphericity Approx. Chi-Square 10524.730 

Df 465 

Sig. 0.000 

 

Tables 4 and 5 detail various psychological factors acting as facilitators and barriers to 

helmet use. The Likert scale captured respondents' attitudes, yielding 1340 samples after 

excluding incomplete data sets. Reliability, assessed by Cronbach's alpha, exceeded the 

acceptable limit of 0.7. The Kaiser-Meyer-Olkin measure yielded values of 0.945 and 

0.953 for barriers and facilitators, respectively, and Bartlett's Test of Sphericity confirmed 

the data set's suitability. Principal component analysis, with varimax rotation and Kaiser 

normalization, extracted 9 factors based on eigenvalues and variance. Factors, named 

based on factor loadings, provided insight into the variables associated with helmet use 

and barriers among riders.  

Table 4 illustrates the extraction of five barrier factors through factor analysis, 

representing obstacles preventing helmet usage while riding motorcycles. 

Negligence Barrier: This factor encompasses statements indicating riders' negligence 

towards helmet use, reflecting their reckless excuses that can endanger their lives. Despite 

the availability of helmets and the absence of any serious issues, it highlights a flawed 

attitude towards helmet use while riding. With the highest factor loading among the 

barriers, it is named based on this loading.  

Comfortability Barrier: This factor comprises statements where riders prioritize 

comfort over the safety of their lives and traffic rules. It reflects their preference for 

comfort and aesthetics over adhering to rules and protecting themselves. Respondents 
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express concerns about health-related issues such as difficulty in breathing, restricted 

head movement, itchiness, and hair damage.  

Personality Barrier: This factor represents riders' rebellious behaviour towards helmet 

use, where they disregard traffic rules and regulations. The statements in this factor reveal 

a reckless attitude towards authorities and a disregard for their own safety. It indicates the 

baseless perceptions riders hold that helmets are unreliable and incapable of saving their 

lives. It also suggests poor upbringing and a lack of education regarding road discipline.  

Risk-taking Attitude Barrier: This factor includes statements that illustrate riders' 

unnecessary risk-taking behaviour, portraying them as individuals who enjoy taking risks 

and are not afraid of death. With such an attitude, no awareness campaign can influence 

their mentality, ultimately leading them towards self-destruction.  

Convenience Barrier: This factor consists of statements that highlight riders' lack of 

discipline while riding and their reasons for not using helmets due to petty issues such as 

helmet storage or using mobile phones while riding. These statements reveal the rider's 

prioritization of certain trivial matters over their safety. Neglecting helmet use for such 

reasons can have adverse consequences. 

 

Table 4: Factor loadings from Principal Component Analysis of 37 items of Helmet use 

Barrier using Varimax with Kaiser Normalization method (N = 1340) 

 
Factor Name Statements Factor 

Loading 

Factor 1: Negligence 

barrier  

Eigen Value: 6.874 

% of Variance: 18.578  

Cronbach's Alpha 

Reliability: 0.933 

I don't wear a helmet because I drive slowly. 0.836 

I don't wear a helmet because my bike is safe. 0.778 

I avoid wearing a helmet in hot weather. 0.708 

I feel that wearing a helmet wastes my time, putting it on 

and taking it off. 

0.686 

I don't think I need a helmet because I am an experienced 

and skilled driver. 

0.672 

I don't care about wearing a helmet. 0.631 

I often skip wearing a helmet when I'm in a hurry. 0.616 

I only wear motorcycle helmets for long rides. 0.598 

Helmets are useless as they can't save your life in case of an 

accident. 

0.594 

I don't bother wearing a helmet when I ride alone. 0.592 

I believe fatal accidents won't happen to someone like me. 0.494 

 

Factor 2: Comfortability 

barrier  

Eigen Value: 6.382  

% of Variance: 17.248 

Cronbach's Alpha 

Reliability: 0.910 

The helmet restricts my head movement. 0.770 

The helmet reduces my visibility. 0.755 

The helmet feels heavy on my head. 0.738 

The helmet impairs my hearing. 0.729 

The helmet is difficult to clean while riding, especially with 

dust and rain. 

0.710 

The helmet hinders communication with co-passengers. 0.706 

The helmet makes my head feel warm. 0.669 

The helmet restricts my breath. 0.649 

The helmet causes itchiness. 0.640 

The helmet messes up my hair. 0.578 

I feel choked when I wear a helmet. 0.562 

 

Factor 3: Personality 

barrier  

Eigen Value: 5.231 

I often ride against the flow of traffic. 0.795 

Wearing a helmet does not align with my professional and 

social status. 

0.738 
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% of Variance: 14.139 

Cronbach's Alpha 

Reliability: 0.910 

I do not consider myself a well-mannered person. 0.667 

I am not always compliant with regulations. 0.653 

Wearing a helmet could negatively impact my personal 

image and prestige. 

0.636 

I believe the helmet cannot provide adequate protection. 0.576 

Good-looking individuals don't wear helmets. 0.575 

 

Factor 4: Risk taking 

attitude barrier   

Eigen Value: 2.798 

% of Variance: 7.562 

Cronbach's Alpha 

Reliability: 0.796 

I am someone who takes action. 0.712 

I am not afraid of death. 0.701 

I am willing to take risks. 0.621 

Helmets are too costly. 

0.455 

 

Factor 5: Convenience 

barrier   

Eigen Value: 2.403 

% of Variance: 6.494 

Cronbach's Alpha 

Reliability: 0.773 

The helmet prevents me from using a mobile phone while 

riding. 

0.641 

I enjoy the feeling of riding my motorcycle without wearing 

a helmet. 

0.590 

I don't see the need for a helmet since I only ride short 

distances. 

0.512 

Carrying and storing helmets when the motorcycle is parked 

is a problem for me. 

0.502 

Total variance explained: 64.021%  

Rotation converged in 16 iterations. 

 

In Table 5, a total of four factors are extracted through factor analysis. These factors 

serve as facilitators, promoting the use of helmets while riding motorcycles. 

Safety Concern Facilitator: This factor includes statements related to the importance 

of safety while riding and prioritizing the protection of one's life. These statements 

highlight the significance of ensuring safety and preventing accidents while riding. It 

emphasizes that cultivating a sense of safety and valuing life can be achieved through 

proper upbringing and education on road discipline.  

Experience-Related Facilitator: This factor comprises statements that indicate 

awareness about helmet use based on personal riding experience and an understanding of 

the consequences of reckless behaviour that can lead to accidents. Through life 

experiences, riders develop self-control over their adrenaline rush and reckless attitude. 

Legislation Facilitator: This factor consists of statements related to the fear of 

legislation and traffic police, as well as the apprehension of penalties for traffic rule 

violations due to not wearing a helmet while riding. It underscores the role of legislation 

in promoting helmet use by instilling a sense of responsibility and compliance among 

riders.  

Socially Based Reminder Facilitator: This factor includes statements that highlight the 

influence of social surroundings on promoting helmet use. These statements indicate that 

reminders from the social circle can increase awareness among riders about the 

importance of wearing a helmet. 

Table 5: Factor loadings from Principal Component Analysis of 31 items of Helmet use 

facilitator using Varimax with Kaiser Normalization method (N = 1340) 

 
Factor Name Statements Factor 

Loading 

Factor 1: Safety concern 

facilitator  

Wearing a helmet makes me feel safe. 0.890 

Wearing a helmet makes me feel stable. 0.885 
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Eigen Value: 12.415 

% of Variance: 40.049 

Cronbach's Alpha 

Reliability: 0.976 

Wearing a helmet protects me from injuries. 0.881 

Wearing a helmet protects me from fatal accidents. 0.845 

Wearing a helmet helps me feel confident and consistent. 0.821 

I wear a helmet because it gives protection from dust and 

other pollutants. 

0.788 

Wearing a helmet protects me during high-speed driving. 0.781 

I wear a helmet when I am riding on major city roads. 0.756 

I wear a helmet when I am riding in heavy traffic. 0.754 

I wear a helmet when I am riding on bad road surfaces. 0.751 

Wearing a helmet helps me deal with my fears in general. 0.750 

I wear a helmet when I am riding in unknown areas. 0.718 

I wear a helmet because I don't trust other riders. 0.714 

I wear a helmet to be in compliance with traffic regulations. 0.685 

I wear a helmet because I have received proper education. 0.679 

Wearing a helmet wipes away my co-passengers' fear. 0.676 

I wear a helmet when I drive with my family members. 0.671 

I wear a helmet to comply with state rules. 0.666 

Wearing a helmet makes me feel less stressed. 0.648 

I wear a helmet when I drive with my friends. 0.642 

I wear a helmet because I want to set an example for others. 0.626 

 

Factor 2: Experience-

related facilitator  

Eigen Value: 4.477 

% of Variance: 14.441 

Cronbach's Alpha 

Reliability: 0.875 

I wear a helmet because I have been involved in previous 

bike accidents as a rider. 

0.829 

I wear a helmet because I have been involved in previous 

bike accidents as a passenger. 

0.813 

I wear a helmet because of a past experience of an accident 

involving my relatives/friends. 

0.802 

I wear a helmet because of a past experience of witnessing 

an accident. 

0.762 

I wear a helmet because I am uninsured (not covered by 

insurance). 

0.741 

I wear a helmet because I am an inexperienced driver. 0.678 

I find it hard to resist wearing a helmet while riding my 

motorcycle. 

0.476 

 

Factor 3: Legislation 

facilitator  

Eigen Value: 3.244 

% of Variance: 10.464 

Cronbach's Alpha 

Reliability: 0.927 

I wear a helmet to avoid being caught by the police while 

riding my motorcycle. 

0.799 

I wear a helmet to avoid penalties for not following the law. 

0.796 

 

Factor 4: Socially based 

reminders facilitator  

Eigen Value: 1.964 

% of Variance: 6.335 

I wear a helmet when someone reminds me to do so. 0.695 

Total variance explained: 71.288% 

Rotation converged in 6 iterations. 

 

3.3 Binary Logit and Probit Model  

 

The aim of this study is to identify the factors, both barriers and facilitators, influencing 

motorcycle helmet use in Jodhpur City, India. To measure the utility function associated 

with each individual and the available alternatives, Binary Logit Model (BLM) and 

Binary Probit Model (BPM) are employed. The dependent variable in model development 
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is the decision to wear a helmet, represented as 1 for wearing a helmet and 0 for not 

wearing a helmet. Independent variables consist of psychological and demographic 

factors of the individuals. To develop the BLM and BPM, NLOGIT software (5th version) 

was utilized. The results of the developed models, obtained through an iterative 

combination of psychological and demographic variables, are presented in Table 6. 

 

Table 6: Results of Binary Logit and Probit model for Motorcycle Helmet use 

 
 Logit Model Probit Model 

Independent Variable ↓ Coefficient t-value Coefficient t-value 

Constant  -2.17499** -2.57 -1.25482*** -2.76 

No. of motorized two-wheeler in Household  0.45574** 2.20 .24445** 2.04 

Two-wheeler Driving License  

(1= Yes; 0 = No) 
2.35491** 2.33 1.25797** 2.42 

No. of years of Two-wheeler Driving License Holding  .06587* 3.00 .03413** 1.97 

Helmet in Household  

(1= Yes; 0 = No)  
4.60670*** 2.08 2.51515*** 4.05 

Average Daily travel Distance  

(1= Less than 2 km; 2 = 2-5 km; 3 =  5-10 km; 4 = more 

than 10 km) 

.42165*** 1.96 .25959*** 2.94 

Experienced any severe/major accident in past 

(1= Yes; 0 = No) 
.82057 1.71 .48687 1.63 

Barrier 1: Negligence  -.38602** -2.16 -.22835** -2.36 

Barrier 2: Comfortability -.67561*** -1.68 -.39027*** -4.18 

Barrier 4: Risk taking attitude  -.56705*** 3.85 -.31777*** -3.39 

Barrier 5: Convenience  -.94248*** -3.26 -.54449*** -5.70 

Facilitator 1: Safety concern  .39526** 2.21 .23212** 2.43 

Facilitator 4: Socially based reminder .26227* 2.90 .16016* 1.74 

Goodness-of-fit measures:  

Log-likelihood function: LL(β) -143.01471 -143.01631 

Log-likelihood at constant only: LL(0) -222.31405 -222.31405 

McFadden’s Rho-squared (ρ2) .3566996 .3566925 

Note: ***, **, * ==> Significance at 1%, 5%, and 10% level. 

Likert Scale: (strongly agree = 5; agree = 4; neutral = 3; disagree = 2 and strongly disagree = 1)  

 

The results of the developed models indicate that individuals who have motorcycles 

and helmets in their households are more likely to wear helmets with a confidence level 

of over 95% compared to those who do not have them. This suggests that having helmets 

available in the household increases the likelihood of helmet usage. Additionally, 

individuals who possess a two-wheeler driving license (with a binary form of 1= yes; 0 = 

no) and have more years of experience holding the license have a significant impact on 

helmet use with a confidence level of over 90%. This indicates that individuals with more 

riding experience are more inclined to wear helmets. The average distance traveled by an 

individual also positively influences helmet usage. This may be because longer distances 

increase the chances of encountering traffic police and receiving fines. Furthermore, 

individuals who have experienced severe or significant accidents in the past are more 

likely to use helmets, indicating a positive impact on their motivation to wear helmets. 

The study identified four barrier factors and two facilitator factors that significantly 

affect the utility of helmet use. Individuals who exhibit negligence towards helmets are 

less likely to wear them with a confidence level of 95%. Respondents who prioritize 
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comfort over safety and traffic rules are also less likely to wear helmets with a confidence 

level of 99%. Those who have a risk-taking attitude, showing no fear of major injuries or 

traffic fines, are also less likely to wear helmets with a confidence level of 99%. Similarly, 

respondents who find it inconvenient to wear helmets due to storage, handling, or mobile 

phone usage while riding are less likely to wear helmets with a confidence level of 99%. 

Conversely, individuals who have safety concerns regarding major injuries and their well-

being are more likely to wear helmets with a confidence level of 95%. Another interesting 

finding is that socially based reminders increase helmet usage with a confidence level of 

90%. This suggests that individuals who are reminded by peers or family members are 

more likely to wear helmets. 

Various socio-demographic variables, including gender, age, marital status, education 

qualification, employment type, and income, as well as psychological variables such as 

Personality, Experience related, and Legislation, were considered in the model 

development. However, these variables were found to have no significant effect on helmet 

usage and were therefore omitted from the final model. The developed models were 

constructed using 12 independent variables. The Log-likelihood function value is -

143.01, and the value of Log-likelihood with only the constant is -222.31 for both the 

Binary Logit and Binary Probit models. The coefficients in the Logit model are 

approximately 1.5-2 times larger than those in the Probit model. The McFadden's Rho-

squared value for both models is 0.356, which falls within the range of 0.2-0.4. This 

indicates that the developed models are a statistically good fit (Hensher et al., 2016; 

Meena et al. 2021). 

4. Summary and Conclusion   

In this study, our objective was to investigate the factors influencing helmet use and the 

barriers that prevent its adoption among riders in Jodhpur. The collected data through a 

questionnaire that covered socio-demographic information and psychological aspects 

related to helmet use. The data was analysed using factor analysis, which allowed us to 

extract meaningful factors and draw conclusions based on their factor loadings followed 

by tests to ensure the reliability and validity of our analysis approach. The key findings 

of our study are as follows: 

1. Negligence: One of the primary barriers to helmet use is the negligence exhibited 

by riders. This includes a careless attitude towards personal safety and making 

excuses to justify not wearing a helmet.  

2. Comfortability: Riders often struggle to prioritize safety over comfort while 

riding, even when wearing a helmet does not cause significant inconvenience. 

3. Lack of Education: Many riders lack education on road discipline, even if they 

possess a driving license issued by authorities. This indicates that the issue of road 

safety education transcends the possession of a license.  

4. Inadequate Legislation: The absence of effective and user-friendly legislation 

related to road discipline contributes to the barrier of helmet non-compliance. 

5. Social Awareness: Social awareness and positive role modelling by elders and 

parents play a crucial role in cultivating helmet usage habits.  

6. Personality Flaws: Certain personality traits observed among riders can lead to 

destructive behaviour. Strict traffic laws and social awareness campaigns can help 

address these flaws. 
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Additionally, we developed Binary logit and probit models using socio-economic and 

psychological factors (both barriers and facilitators) related to motorcycle helmet use. 

The notable findings from these models are as follows: 

1. Socio-economic variables such as gender, age, marital status, income, education 

qualification, and employment type, as well as psychological variables like 

Personality, Experience related, and Legislation, do not significantly influence 

the decision to wear a helmet.  

2. Individuals who have more motorized two-wheelers and helmets in their 

households are more likely to wear helmets, indicating that helmet availability 

within the household increases usage.  

3. Possessing a two-wheeler driving license and having more years of driving 

experience have a significant impact on helmet use.  

4. Individuals who have experienced severe or major accidents in the past are more 

likely to use helmets, indicating that personal experience positively influences 

helmet adoption.  

5. Barriers such as negligence, comfort-related concerns, risk-taking attitudes, and 

convenience issues contribute to a decreased likelihood of wearing helmets. 

6. Respondents who prioritize safety and are reminded to use helmets are more likely 

to wear them. 

These findings provide valuable insights into the factors that influence helmet use and 

highlight the importance of addressing barriers to promote safer riding practices.  

Our conclusions are in line with international studies, which emphasize that raising 

awareness about the importance of wearing a helmet from primary school is crucial to 

dispel false beliefs. Social influences are paramount because they significantly affect 

personal and social behaviour. Positive role modelling by elders, parents, and peers can 

effectively shape attitudes towards helmet safety. Comprehensive social awareness 

campaigns and education initiatives are essential to foster a culture of safety and 

compliance, ultimately reducing barriers to helmet use. 

5. Planning and policy implications 

The findings of this study and the conclusions drawn have significant implications for 

formulating helmet use policies. Given the substantial number of individuals using two-

wheelers for daily commuting and short rides, ensuring their safety and promoting social 

awareness about helmet use is crucial. Strict adherence to safety regulations is imperative 

to safeguard riders' well-being. It is vital that riders wear helmets consistently to uphold 

road discipline and safety standards. Reckless behaviour on the road, such as riding 

without a helmet, should be met with strict penalties. 

The analysis of this study highlights the negligence barrier, indicating a lack of self-

awareness and discipline among riders. To address this issue, rigorous enforcement of 

rules and implementation of social awareness campaigns regarding helmet use are 

necessary. Moreover, there should be a re-evaluation of financial penalties. Instead of 

solely imposing fines, authorities could provide helmets to riders who violate traffic rules 

in exchange for the penalty amount. By adopting such measures, the avoidance of helmets 

due to comfort and carelessness can be mitigated. Social awareness and education can 

play a vital role in overcoming barriers related to social impact and personality factors. 

Riders need to be educated about road safety and receive accurate information regarding 

the importance of helmet use. They should understand the economic and life-saving 

benefits associated with wearing quality helmets while riding two-wheelers. The analysis 
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of facilitator statements indicates that self-reported safety concerns significantly 

influence riders' behaviour. Therefore, it is crucial to incorporate comprehensive road 

user education during the process of obtaining a driving license to promote awareness and 

foster responsible riding habits. 

Another suggestion stemming from this study is to offer short-term courses as an 

alternative to financial penalties for riders found guilty of not using helmets or violating 

traffic laws. This approach would provide riders with essential knowledge and 

information, contributing to improved road safety practices. It is imperative for 

government authorities to address this issue as accidents result in significant economic 

losses, human resource depletion, and adverse health outcomes. By implementing these 

recommendations and prioritizing road safety, we can work towards sustainable 

development and mitigate the detrimental impact of accidents on both the economy and 

the well-being of riders. 
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