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Abstract: The Indian motorcycling population has changed distinctly in recent years. Since 

few years, young riders occupy 60% of the total motorcycle population on urban roads. The 

objective of the current study is to examine the determinants of intentions and behavior 

among college going youth motorcycle riders who ride on public roads in India. The simplest 

way of measuring behavior is to ask people how they typically behave, effectively using 

individuals as their own monitoring devices. Any behavior, thought, attitude and experience 

can, in principle, be canvassed very effectively, for any time period. To gain a better 

understanding and evaluation of the behavior that motorcyclists are exposed, this paper will 

present the views of what a sample of college going youth motorcyclists in Hyderabad city 

consider to cause the greatest risks when riding. Finally, the consistencies between age, 

gender and the variable mood during driving have been established using the method of 

Multivariate ANalysis Of Variance (MANOVA).  
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1. INTRODUCTION 

 

The Indian motorcycling population has changed markedly in recent years. The most 

noticeable changes relate to the broadening social demographics of motorcyclists. Although 

motorcycle riding has become increasingly popular in recent years, it remains a risky form of 

transportation (Michael et al., 2009). An increase in popularity over recent years has seen 

people of all ages and social strata taking up motorcycling either as a hobby or as a mode of 

transport. It is difficult to ascertain exactly who rides motorcycles. Age estimates derived 

from motorcycle license holder’s data for the city of Hyderabad shows that 66% of license 

holders are from age 18-24 years old, whilst only 34% are above the age of 24. Injury from 

motorcycle is a considerable cause of disability and death in the world and especially in low 

and middle-income group (Asonganyi et, al., 2016). Motorcycles are ridden predominantly by 

males. There is no doubt that motorcycle riding in India is dominated by males although it 

appears that the proportion of female riders may be increasing. An estimate of 68% male 

riders to 32% female appears to be reasonable. There have been many studies investigating 

various aspects of motorcycles crashes, both in Hyderabad and India. Speed is the most 

frequently cited factor contributing to motorcycle crashes in the literature. There is evidence 

that motorcyclists do indeed travel faster than car drivers and that younger people travel faster 



 

 

 

than older road users regardless of their experience. In India, there is no evidence to suggest 

that motorcyclists are more likely to drink and ride than car drivers are to drink and drive. 

Drink-riding, like drink-driving, remains a serious problem for motorcycle safety as operating 

a vehicle under the influence of alcohol increases a person’s risk of having a serious crash. 

Poor Indian road surfaces have been identified as a contributing factor in motorcycle crashes 

and are often mentioned by motorcyclists as an area where the government can take action to 

reduce motorcycle crashes. A large proportion of motorcycle crashes and fatalities involve 

riders who lack a proper license or training, are speeding, and/or are not wearing a safety 

helmet (Hurt et al., 1981). This recent increase in accidents seems to be correlated with 

increased motorcycle ownership and use (Huang and Preston, 2004). Some studies have 

demonstrated that accident and traffic violation rates are lower for trained riders than for 

untrained riders, whereas others have demonstrated that they are higher for trained riders 

(Allison et. al., 2009). The minimum legal licensing age for motorcycle riding in different 

countries reflects diverse policies of risk management (Yeh, et. al., 2007). Previous research 

in to motor cycle safety has shown that novice riders have the highest crash risks (David, 

1995).  

Many researchers have devoted their work in the area of road accidents and traffic 

safety aspects. A number of studies on the road safety have also been carried out in India, in 

different cities such as Delhi, Mumbai, Chennai and Hyderabad. However, no significant 

studies have appeared on the accident characteristics of two wheeler riders in India. It is 

observed that the aggressive riding behaviors and experiences that provoke anger while riding 

among college going youth (Humera et. al., 2013). 

The objective of the current study is to examine the determinants of intentions and 

behavior among college going youth motorcycle riders who ride on public roads in India. It 

will provide an important foundation on which to base future quantitative research into Indian 

motorcyclists. Whilst it is acknowledged that the behavior of other road users has a marked 

influence on the number and severity of motorcycle crashes. However, the need to address 

driver behavior towards motorcyclists is an important one, and is an essential area for further 

research as two wheeler riding shares 65% of the urban road traffic.  

 

 

2. TWO WHEELER RIDER BEHAVIOR  

 

Today, more people are riding motorcycles than ever before. Motorcycle riders represent 

almost every demographic group in the country. Riders now tend to be more affluent than 30 

years ago. The average age of riders has increased, and more women are riding than ever 

before. It is observed in a survey conducted on college going youth, that 60% of them are 

having motorcycle ownership. It has long been documented that safe driving is not only 

accomplished by being able to drive in a relatively error-free manner. Intentional violations 

and risk taking are important determinants of road safety as well. Numerous studies have been 

carried out during the last decade in the field of road safety in order to predict the relationship 

between driver behavior and his driving skills (Lemonakis, et. al., 2014). The simplest way of 

measuring behavior is to ask people how they typically behave, effectively using individuals 

as their own monitoring devices. In this way, any behavior, thought, attitude and experience 

can, in principle, be canvassed very cheaply, for any time period. Other methods, which have 

been tried for traffic accident prediction, do not share these advantages. Medical examinations, 

for example, are mainly about the current somatic state of the individual (unless supplemented 

with self-reports or archive data). Objective driving behavior measurements are similarly 

restricted to very short period of data gathering. Possibly due to these factors, driver behavior 



 

 

 

questionnaires have been very popular for many decades within traffic research. However, 

few of the many suggested variants have reached wider acceptance. On the contrary, many 

inventories seem to have been constructed specifically for a single study, or possibly used a 

few times by a research group. In order to gain a better understanding and evaluation of the 

behavior that motorcyclists are exposed, this paper will present the views of what a sample of 

college going youth motorcyclists in Hyderabad city consider to cause the greatest risks when 

riding. Finally the consistency between age, gender and the variable mood during driving will 

be discussed. The Questionnaire as shown in Figure 1 is designed into various questions 

which has 3 options as how the students ride usually in different situations and moods, used to 

take different opinions from different literate youth which can analyses the responses and 

come up with the result.  
 

 
Figure 1. Behavior Questionnaire (BQ) 

 

 

3. STUDY AREA AND DATA COLLECTION METHODOLOGY 

 

The study is conducted in various Engineering colleges of Hyderabad city like St. Martin’s 

Engineering College, Mahatma Gandhi Institute of Technology, Malla Reddy Engineering 

College, CMR College of Engineering and Technology, Gokaraju-Rangaraju Institute of 

Engineering & Technology, Malla Reddy Institute of Technology & Science, St. Peter’s 

Engineering College and Narasimha Reddy Engineering College.  

The survey is conducted for under graduate students of age range 18 to 22 years (Male and 



 

 

 

female). All of them are young and under graduate students where their perception of riding 

bikes varies depending upon the behaviors and the situations they come across before or while 

riding. In this study, 727 students were randomly surveyed at different college avenues and 

the data is distributed based on the age, gender, mood and college name. Mood is categorized 

as happy, sad and neutral. Almost 15-20 sessions are held with the students and provided them 

with a description of the study in order to complete the questionnaire. They were asked to fill 

out the questionnaire and to return them after completing in the session. Photographs 

illustrating the survey are presented in Figure 2. The mean age of the students is 20.4 (SD 

2.28) years and the gender ratio is 57% (male). Sample characteristics are shown in Table 1. 

 

 
Figure 2. Questionnaire survey in progress  

Table 1. Sample characteristics 

College 

code 
Description % 

Age 

code 
Description % 

Gender 

code 
Description % 

C1 St. Martins Engg. college 20% A1 18 years 16% G1 Male 57% 

C2 
Mahatma Gandhi Institute 

of Technology 
19% A2 19 years 20% G2 Female 43% 

C3 
Malla Reddy Engg. 

College 
15% A3 20 years 21%    

C4 
CMR College of Engg. 

and Technology 
11% A4 21 years 23%    

C5 

Gokaraju-Rangaraju 

Institute of Engineering & 

Technology 

16% A5 22 years 20%    

C6 
Malla Reddy Institute of 

Technology & Science 
5%       

C7 St. Peter’s Engg. College 9%       

C8 
Narasimha Reddy Engg. 

College 
6%       

 

 

 

4. BEHAVIOURAL MODELING 



 

 

 

 

The mean and standard deviation (SD) of the questionnaire are calculated and given in Table 

2. From the table, it is observed that the most frequent behavior of the riders is driving the 

vehicle in drinking condition (mean value 1.813) and the least is using safety measures while 

driving (mean value 1.128).  

Table 2. Means and standard deviation  

S. 

No. 
Description Mean 

Standard 

Deviation 

Q1 How many Km do you drive per day? 1.645 0.681 

Q2 Do you use safety measures? 1.128 0.700 

Q3 Do you use external devices like headphones etc? 1.574 0.696 

Q4 What makes you distract while driving? 1.660 0.786 

Q5 What is the average speed you ride usually? 1.411 0.587 

Q6 Do you pick calls while riding? 1.669 0.732 

Q7 Do you wear helmet regularly? 1.748 0.732 

Q8 
Do you check bike conditions like petrol, break and tyres etc 

regularly? 
1.387 0.673 

Q9 Do you carry license, Registration certificate etc while you drive? 1.453 0.678 

Q10 Do you drive while you drunk? 1.813 0.610 

Q11 Do you obey traffic rules? 1.314 0.635 

 

On an average, the students had nearly 1.5 to 2.25 years of driving experience and 

reported riding about 16 kilometers a day and 61% of them are reported riding at least a few 

days every week. 39% of male and 34% of female students have the habit of wearing helmet 

95% of the times.  On the other hand, slightly more than a quarter endorsed using a helmet 

less than 50% of the times. The most important inference obtained from the survey is that, 

with the increasing in age, students are obeying traffic rules (83%) compared to teenagers 

(67%). 71% of male students are obeying traffic rules compared to 48% of female students. 

13% of teenagers (18 years age) are accepting that, they drive while drunk. Very small 

percentage (4%) of females informed driving after drinking. 50% of the students are driving 

fast the vehicle in a happy mood where as 33% in a sad mood and the remaining lot said, they 

drive fast in neutral mood condition. For the question “What makes you distract while driving” 

with options like cell phone usage, lost in thoughts and other reasons, the responses are 

analysed based on the age of the students as shown in Figure 3. It is inferred from the table, 

that cell phone is the main reason of the disturbance while driving for all the age groups. For 

the question “Do you pick calls while riding”, gender wise analysis has been done as shown 

in Figure 4. It is concluded from the analysis that 56% of the male students are answering the 

calls compared to female riders (30%). 

 



 

 

 

 

Figure 3. Disturbance in driving   

 

Figure 4. Answering calls in driving   

 

 

5. FACTOR ANALYSIS 

 

Factor analysis is used to determine the questionnaire’s structure used in the analysis. Factor 

analysis highlights, where possible, the survival of underlying factors common to the 

quantitative variables measured in a set of observations. Factor analysis is a statistical tool 

used to describe variability among observed, correlated variables in terms of a possibly lower 

number of unobserved variables called factors. In order to understand the factor structure of 

the questionnaire, the questions were tested by factor analysis using Varimax rotation method 

(Kontogiannis et al., 2002; Lajunen et al., 2004). The result of Cronbach's alpha test (0.789) 

and Kaiser-Meyer-Olkin test (0.825) is satisfactory as the values are much more than 0.5. The 

analysis showed that three factors are with eigenvalues > 1 and are highly correlated. As per 

factor analysis, the individual who is not wearing the helmet is also answering the calls and 

using external devices like headphones, earphones and blue tooth etc while driving. The habit 

of checking the bike condition like petrol, break and tyres etc regularly is least correlated 

factor in the questionnaire.  
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6. MULTIVARIATE ANALYSIS OF VARIANCE (MANOVA) 

 

MANOVA (Multivariate ANalysis Of VAriance) function is used to model two or more 

balanced or unbalanced factors. It tests the presence of significant differences among 

combinations of levels of factors on several response variables. MANOVA also enables the 

simultaneous tests of all hypotheses tested by an ANOVA and is more likely to detect 

differences between levels of factors. The advantage of using MANOVA over ANOVA is, 

instead of one dependent variable, we can study many of them at a time. With the MANOVA, 

explanatory variables are often called factors. Effects of factors are estimated on a 

combination of several response variables. In the present work age, gender and mood of the 

respondents are considered as explanatory variables or the factors which affect the rider 

behavior. The MANOVA analysis Figures 5 to 7 are displayed to give a general view of the 

effects of the factors and interactions between factors. 

 

Figure 5. Multivariate ANalysis Of VAriance (Age) 

 

Figure 6. Multivariate ANalysis Of VAriance (Gender) 



 

 

 

 

Figure 7: Multivariate ANalysis Of VAriance (Mood) 

 

Using the Best model variable selection method, one variable has been retained for 

the calculation of model. Wilks' test (Rao's approximation), Pillai's test and 

Hotelling-Lawley's test, which tests the null hypothesis (H0) that the corresponding factor or 

the interaction of the factor has no significant effect on the dependent variables against 

alternate hypothesis (Ha) is presented in Table 3. It is revealed that the dependent variables 

are correlated with the exploratory variables up to a maximum value of 0.73 and the 

computed p-value is lower than the significance level alpha=0.05, so the null hypothesis H0 is 

rejected, and the alternative hypothesis Ha is accepted with a confidence interval of 95%. 
 

Table 3. Tests of significance 

Test name 

 

Wilks' test (Rao's 

approximation) 
Hotelling-Lawley's test Pillai's test 

Age Gender Mood Age Gender Mood Age Gender Mood 

Lambda 0.855 0.970 0.765 0.160 0.031 0.298 0.152 0.030 0.242 

F (Observed 

values) 
2.569 1.988 9.239 2.574 1.988 9.588 2.561 1.988 8.891 

DF1 44 11 22 44 11 22 44 11 22 

DF2 2714 709 1418 2830 709 1416 2848 735 1420 

p-value 
< 

0.001 
0.022 

< 

0.001 

< 

0.001 
0.033 

< 

0.001 

< 

0.001 
0.007 

< 

0.001 

 

 

7. CONCLUSIONS AND RECOMMENDATIONS 
 

In the present experimental study on two wheeler youth riders on urban roads, following 

conclusions were drawn: 

1. Study showed that the students had nearly 1.5 to 2.25 years of driving experience and 

reported average riding distance of about 16 Km per day.  

2. Analysis of two wheeler youth riders on urban roads in terms of their gender showed 

that 39% of male and 34% of female students have the habit of wearing helmet almost 

95% of the times.   

3. The most important inference obtained from the survey is that, with the increasing in 

age, students are obeying traffic rules (83%) compared to teenagers (67%). 



 

 

 

4. It is concluded from the analysis that 56% of the male riders are answering the calls 

compared to female riders (30%). 

5. The inferences of the current study showed that 50% of the students are driving fast 

the vehicle in a happy mood where as 33% in a sad mood and the remaining lot said, 

they drive fast in neutral mood condition. 

6. Factor analysis done on the variables of questionnaire showed that it is a 3-factor 

structure with tolerable internal correlation coefficients. 

7. Investigation of youth two wheeler riders shown that 71% of male students are 

obeying traffic rules compared to only 48% of female students. 

8. The inferences of the current study showed that, using direct questionnaire technique 

in the field on a real sample of youth two wheeler riders with direct observation can be 

effective in recognizing urban driving patterns and identifying improper behaviors 

during driving, which in turn can be used for future planning and reducing urban 

accidents.  

9. It is the most common error that drivers committed along the highway and it can be 

considered as the major reason of accidents on two lane undivided roads. 

10. Investigation of lapses showed that 86% of all drivers are trying to overtake without 

first checking the mirror and then get hooted at by the vehicle behind which has 

already begun overtaking. 

11. This type of study using the above mentioned field method is conducted for the first 

time in India and has many limitations. It is suggested that, in future studies, the 

relationship of other aspects of human factor also to be studied. 
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