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 Background: Road safety and accident occurrences face some of the most difficult 
sustainability challenges in transportation industries, the benefit of wearing a seat belt 

in reducing the risk of motor vehicle crash- related fatalities and injuries has been well 

focused in previous studies. Wearing a seatbelt not only reduces the risk of injury to 
driver and passengers but also reduces the risk of death. Objective: To conduct a 

survey with the help of a sustainability model of six contributing factors as driver, 

vehicle, road, hazard perception, risk taken and driving task to measure road accident 
with focuses on the driver‟s factor in the areas of seatbelt compliance, the model 

developed predicts the rate of seat belt wearing across different age groups among 

drivers.  Results: Age group 18 – 24 years compare to age 45-54 years is less likely to 
wear seat belt with about 44.4% less, likewise, age group 25 – 35 years is also less 

likely to wear seat belt compare to age group 45 - 54 years with about 56.7  % less, but 

age group 36–44 years will be more likely to wear seat belt with 57% significant rate. 
Multinomial logistic regression analysis of the questionnaire pilot survey of human 

factors in road accident with different age groups among 35 safety experts in Malaysia 

suggest that inexperience young drivers, male, single or married of age groups 18 –24, 
2 –44 years is less likely to wear seat belt as compare to adult of age group 45 years and 

above. Conclusion: These findings are necessary and crucial to the development of 

better interventions to increase the compliance rate of wearing seatbelt by the drivers so 
as to reduce road accident. 
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INTRODUCTION 

 

 Road safety is presently receiving a lot of attention and concern, given the high number of accident with 

casualties and the corresponding suffering and costs, measures are needed in order to reduce the number of road 

accident and its attended casualties. Worldwide, over 1.2 million people are killed in road crashes each year and 

20 to 50 million are injured according to World Health Organization, 2013 report. This means that every day 

around the world, more than 3,000 people die from road traffic injury. Currently in recent time, the use of 

indicators and indices in the field of road safety has been growing rapidly in view of the ever complex and 

multidisciplinary character of the road safety phenomenon which requires the consideration of several factors by 

policy makers Van der Zwaag et al (2011), Shen et al (2011) and Cacciabue (2010). Basically an indicator can 

be defined as a qualitative or quantitative measure deduced from a series of observed facts to reveal true 

positions of objects in a domain Cottrell and Barton (2011). These road safety factors have taken their origin 

from other areas such as the Human Development Index used by the United Nations; the Technology 

Achievement Index used by the United Nations Development Programme; the Overall Health System Index 

used by the World Health Organisation and the Environmental Sustainability Index used by the World 

Economic Forum among others. Presently the use of indicators and indices to analyse or measure road safety 

has been growing rapidly in view of complex and multidimensional character of the road safety occurrence 

which requires the consideration of several factors by policy makers Ma et al (2011) and Cherchye et al (2006). 

According to Hermans et al (2008), the majority of road deaths and injuries occur in developing and transitional 

countries, with approximately half of all fatalities in African countries Al- Haji (2007). Highly developed 

countries (HDCs) have sixty percent of the total motor vehicle fleet but they contribute only to fourteen percent 

of the total global road accident deaths. Trends and studies from these data show that the total number of road 

fatalities in HDCs has been declining or stabilising during recent decades, whereas the situation in developing 

countries is particularly severe and the total number of fatalities continues to increase. 
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 To solve the problems of making international comparisons of road safety performance and to allow for 

sufficient understanding of the processes that lead to road crashes and causalities, several research and studies 

have been contributed to the concept of road safety indicators Shen et al (2011), Naya (2011), Zhou et al (2007), 

Casucci et al(2010), Al–Haji (2007),while Al–Haji (2007) define a safety performance indicator as any 

measurement that is casually related to accidents and death and used in addition to a count of accidents and 

casualties in order to indicate the safety performance or understand the process that leads to accidents. 

 A lot of studies have been researched on the use of the composite road safety index or model; these have 

largely focused on European and Asian countries Al-Haji (2007), Gitelman et al(2012) and Chony et al (2013) 

and some African countries. Here attentions are hereby focus on using a road safety indicators or factors to 

compare the rate of seatbelt compliance. As a result of the small sample data size and the type of data required 

for this study, the study uses a pilot questionnaire to develop a simple composite model to measure this 

compliance among various group of road users. Further research has already been undertaken regarding risk 

factors related to road crashes and casualties Gitelman (2010), Al- Haji(2007)World Health Organisation 2013. 

Some of these risk factors (covering human-vehicle-road-environmental-regulation interactions) are sometimes 

generally related to road user‟s behaviour (e.g. alcohol, speeding, and distractions), vehicle (e.g. defects) and the 

road environment. As reported by Al – haji(2007) on SafetyNet project as it provided a further methodological 

basis for the Safety Performance Indicator‟s development. Based upon the potential of different road safety 

areas for increasing road safety as well as on the experiences and data available, seven problem areas were 

designated as central to road safety activities in Europe. They are: (1) alcohol and drug-use; (2) speeds; (3) 

protective systems; (4) daytime running lights; (5) vehicles (passive safety); (6) roads and (7) trauma 

management. For each one of these areas, safety index were developed and using the data provided by national 

representatives of the European countries. 

 

Road Safety Sustainability Performance: 

Sustainability Safety Performance Risk Indicator Selection: 

 There are a lot of diverse literature discursions on safety performance indicators, one can discover that 

literature generally agrees on a group of relevant risk factors to road safety (for example Hermans et al(2008), 

Hermans et al (2009), Chony et al (2013)). The indicators selected were mainly related to safety outcomes and 

safety related risk factors as in table 1 which allows for both the inputs and outputs of road safety to be 

incorporated in the index as is done in the Composite Health Index.  Road safety index developed is expected to 

give a broad picture of road safety rather than just focusing on individual indicators.  

 

Driver’s Risk Factors: 

 The increasing numbers of vehicle accidents are attributed to human factors varying from 5% to more than 

25%, depending on the type of study and the definition used. In  Europe chapter of Human Factors and 

Ergonomics Society, Annual Meeting 2013 “Human Factors: Sustainable Life and Mobility, October 16–18, 

2013. it was stated that the degradation of or interface with driving performance may give rise to crashes or 

near- crashes if it occurs in the presence of one or more contextual factors. Driver characteristics refers to stable 

personal characteristics that can influence the effects of distractors on driving behaviour and safety, such as age, 

experience, accumulated knowledge and skills, and cognitive ability which also include fatigue, boredom and 

general emotional state.  

 
Table 1: Types of Demand From Driver Activities (Wellnomics white paper, 2008). 

Driver activities Types of Interaction 

In – vehicle interactions with passengers and pets 

Looking at things outside the vehicle like billboards 
Eating and drinking 

Grooming 

Receiving call 
Texting message 

Storing/retrieving items 

Reading 

Writing 

Opening/closing packaged items 

Vocal and nonvocal/physical 

Visual/manual 
Visual/manual 

Visual/manual  

Visual/manual 
Visual/manual 

Visual/manual 

Visual/manual 

Visual/manual 

Visual/manual 

 

Road Conditions: 
  Road conditions on which vehicles are driven have been proved to have a lot influence on accident rates. 

Poor road surfacing conditions, pot holes or certain types of surfacing materials have direct consequences on the 

possibilities of an accident occurring. According to (Al-Haji, 2005; Bester 2001, Elvik and Vaa,2004) countries 

with better conditions of paved roads have low road deaths. In addition, motorways are said to be safer to drive 

on than other road types due to the segregation of vehicles according to speed.  
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Vehicle Factors: 

 According to reported road casualties in Great Britain,2011 annual report on contributory factors to 

reported road accidents stated some of the contributory vehicle defects that is responsible to accident which 

include tyres illegal (defective or under inflated), defective lights or indicators, defective brakes, defective 

steering or suspension system, defective or missing mirrors, overloaded or poorly loaded vehicle or trailer. 

 

Psychosocial Factors: 

 According to Wellnomics white paper 2008 on psychosocial risk factors that it is associated with the way 

individual interact with the demands of their job and their work environment. This includes the social contacts 

within their job which if not properly applied might produce stress and fatigue. Psychosocial driving factors 

include high level of emotional tiredness, high level of frustration, high level of fatigue, pressure of holdup and 

traffic jam, pressure of distraction of passengers, traveling on bad road. 

 

Sustainability Factors: 

 Sustainable development is not a property but a process of directional change by which a system improves 

through time in a sustainable way. Sustainability factors were view in different perspective for economics 

perspective cost of road crash, cost of traffic congestion in cities and massive investment in road infrastructure 

were put into consideration. Road transport is a major contributor to urban air pollution as viewed in 

environmental perspective. 

 

Hazard or Risk Perception: 

 Risk perception is the subjective judgment that people make about the characteristics and severity of a risk, 

a number of risk behaviour were notice in driving e.g speeding, tailgating, overconfidence and overtaking, while 

hazard perception is a way of scanning and identifying potentially dangerous situations in time and for being 

able to predict the way in which traffic situations will flow. Upon this insight, a driver should be able to decide 

on the action needed to take to avert the danger in time and to carry out the actions correctly.(Hazard perception 

in traffic. SWAV Fact Sheet 2009). 

 

Sustainability Index Methodology: 

 For proper monitoring of the efficiency of road safety measures and road safety improvement in general, 

the most common indicators are the numbers of accidents, fatalities and injuries. All these data and numbers, 

however, are often not sufficient to illustrate the level of road safety, as they express or portray the “worst case” 

of unsafe operational conditions of the road traffic system. Most often, counts of accidents and casualties 

sometimes do not reveal the processes that produce them. Therefore, additional safety model are required for 

assessing the safety conditions of a road traffic system and also for progress monitoring Cherchye et al(2010), 

Jamson et al (2008).  

 

The Questionnaire Survey: 

 A questionnaire was designed to obtain information on about six factors regarded as to influence road 

safety. The questionnaire for this study was translated into Malay languages to account for the local language 

and norms so as to capture the target respondent. The questionnaire survey consisted of six factors forming the 

identifiable factors influencing road safety, these questionnaire was design to consist of three parts. The first 

part involved an eligibility of the respondents which were mainly road safety expertise that involve in driving 

and the enforcement of road safety measure. The second part of the questionnaire collected information on the 

demographics of the respondents. The last part of the questionnaire gathered the respondent‟s views and 

opinions regarding the identifiable six factors influencing road safety 

 

Model 1: Road Safety Model: 

 

 

 

 

 

 

 

 

 

 

 

Fig.1: Sustainability Road safety Model.  
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 The model developed is capable of measuring both road safety situations and traffic accident trends of any 

nation.  A multiple linear regression model can also be used to measure individual effect of identified factors in 

the model. The resulting model allowed identification of the safety factors in the independed variables that 

predicted the traffic accident and also established the road safety index. 

D = β0 + β1 X1 + β2X2 + β3X3+ β4X4+ β5X5 ………………. Equation 1 

Equation (1) above can be expressed in the form: 

Log D =  β1 log X1 + β2 log X2+ β3 log X3+ β4 log X4+ β5 log X5 ………. Equation 2 

This can also be written as 

K = D/ X1β1 + X2β2 + X3β3 + X4β4 + X5β ………………………………….Equation 3 

Where K is known as the Road Safety Index 

 Based on equation (3) the road safety of each of the study commercial bus company was expressed as a 

function of the five selected indicators in the model. Countries were then ranked on the basis of this index with 

lower „K‟ value indicating a better road safety performance (i.e lower death ratio with regard to the indicators 

considered) and a higher „K‟ value indicative of a worse road safety performance (i.e higher death rates with 

regard to the indicators used). 

 

Estimation Methodology: 

 In the questionnaire survey respondents were asked about under driver‟s factors how frequently they wear a 

seat belt with four possible discrete outcomes, which are frequently, usually, sometimes and never. The 

multinomial logistic regression is an appropriate technique when the dependent variable is categorical; it 

directly estimates the probability of a seat belt wearing subject to a set of factors. Among factors included are 

the driver‟s age groups, 18 – 24years, 25 -35years, 36- 44years and 45 – 54years, gender, marital status, 

education level and perceived enforcement level.  

 The multinomial logistic regression analysis was performed using age 45 – 54 years old as the reference 

category. Multinomial logistic regression estimates the odds (logit) RSBik  of an observation I falling in a class k 

relative to a reference category, the equation can be written as follows  

RSBik = βko + βk1 Xi1 + βk2 Xi2 + ……….. + βkj Xij  

 Where Xij is the jth predictor for thr ith case βkj is the jth coefficient for the kth unobserved and j is the 

number of predictors. The corresponding probability of observation I will result in class k can be written as; 

                                           Pik  =      Exp[RSβik]   

                                                     ∑
k
j= 1 Exp [RS βij]  

 

Results: 

Demographics and characteristics of the Participant: 
 The summary of respondent‟s demographic characteristics is presented in table 4 but in table 3 most 

respondents were aged 25 – 35 years (48.6%), 18 – 24 years (22.9%), 36 – 44 years (20.0%) and 45 – 54 years 

(8.6%).  Under gender out of 35 respondent 30 were male with 85.7% while only 5 female responded forming 

14.3% three of them never speed as they travel 8.6%, those that seldom speed and those that were not so sure as 

they drive were 7 forming 20% each, 14 reportedly speed frequently as they travel which is about 40% while 4 

of the respondent speed very frequently each time they drive as explained in table 5. Also in table 6, 5.7% never 

wear seat belt as they drive,14.3% seldom wear seat belt, 2.9% is not so sure if they wear seat belt while driving, 

22.9% frequently wear seat belt while a total of 54.3% will always wear seat belt as they drive. 

 
Table 2: Age Processing Summary. 

Age Population Marginal  Percentage 

8 – 24 years 

25 – 35 years 
36 – 44 years 

45 – 54 years 

8 

17 
7 

3 

22.9% 

48.6% 
20.0% 

8.6% 

 
 

Table 3: Descriptive Statistics. 
 N Range Minimum Maximum Mean Std. 

Deviation 

Variance Skewness Kurtosis 

Statistic Statistic Statistic Statistic Statistic Std. Error Statistic Statistic Statistic Std. Error Statistic Std. 
Error 

Gen 35 1.00 1.00 2.00 1.1429 .06001 .35504 .126 2.134 .398 2.705 .778 

Age 35 3.00 1.00 4.00 2.1429 .14862 .87927 .773 .534 .398 -.165 .778 

Mar 35 3.00 1.00 4.00 2.0857 .17572 1.03955 1.081 -.013 .398 -1.856 .778 

Tyv 35 .00 1.00 1.00 1.0000 .00000 .00000 .000 . . . . 

Valid N 

 

35            
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Table 4: Case Processing Summary. 
  N Marginal Percentage 

Gen 
male 30 85.7% 

female 5 14.3% 

Speed 

never 3 8.6% 

seldom 7 20.0% 

not sure 7 20.0% 

frequently 14 40.0% 

very frequently 4 11.4% 

Valid 35 100.0% 

Missing 0  

Total 35  

 

Results of multinomial logistic regression: 

 While this multinomial logistic regression compute correlation measure to estimate the strength of the 

relationship between seatbelt wearing and age. A total of 35 responses were obtained for this pilot study and 

there is no missing or exclusion criteria, therefore 35 responses were included in the multinomial logistic 

regression analysis. 

 
Table 5: Safety Belt Compliance. 

Variable Frequency Percent Valid Percent Cumulative Percent 

never 2 5.7 5.7 5.7 

seldom 5 14.3 14.3 20.0 

not sure 1 2.9 2.9 22.9 

frequently 8 22.9 22.9 45.7 

very frequently 19 54.3 54.3 100.0 

Total 35 100.0 100.0  

 

 Since the model is to predicts the rate of seat belt wearing across different age group therefore belt is set at 

zero because it is deductant we make others in reference to it, in table 7 age group 18 – 24 years compare to age 

45 -54 years is less likely to wear seat belt with about 44.4% less, also from the table age group 25 – 35 years is 

also less likely to wear seat belt compare to age group 45 - 54 years with about 56.7  % less, but age group 36 – 

44 years will be more likely wear seat belt with 57% significant.   

 
Table 6: Parameter Estimates. 

agea B Std. Error Wald df Sig. Exp(B) 

18-24 
yrs 

Intercept 1.792 1.080 2.752 1 .097  

[belt=1.00] -.811 6705.294 .000 1 1.000 .444 

[belt=2.00] -1.792 1.780 1.014 1 .314 .167 

[belt=3.00] 17.630 9035.752 .000 

.000 

1 

1 

.998 45358228.569 

[belt=4.00] -16.351 1450.313 .991 7.924E-008 

[belt=5.00] 0c . . 0 . . 

25 -35 
yrs 

Intercept 2.303 1.049 4.820 1 .028  

[belt=1.00] 15.693 5718.294 .000 1 .998 6539775.927 

[belt=2.00] -17.354 1855.564 .000 1 .993 2.904E-008 

[belt=3.00] -.568 11387.326 .000 1 1.000 .567 

[belt=4.00] -.693 1.517 .209 1 .648 .500 

[belt=5.00] 0c . . 0 . . 

36 - 44 
yrs 

Intercept .693 1.225 .320 1 .571  

[belt=1.00] .154 6834.668 .000 1 1.000 1.167 

[belt=2.00] .405 1.683 .058 1 .810 1.500 

[belt=3.00] .154 .000 . 1 . 1.167 

[belt=4.00] .000 1.732 .000 1 1.000 1.000 

[belt=5.00] 0c . . 0 . . 

 

The odd ratio for group age 18 – 24 years   =   Odds18 – 24 years            = 0-444 

                                                               Odd45 - 54 years  

                                          Then odd18 – 24 years  =  0.444 odd45 - 54 years  which is64% lower 

The odd ratio for group age 25 – 44 years =   Odds25 - 44years               = 0.567 

                                                              Odd45 - 54years  

                                                                     Odd25 – 44years  =  0.567 Odds45 – 54years  which is 57% 

 

Conclusion and Recommendation for further studies: 

 The summary of this study from the result shows that young drivers, male, single of age groups 18 – 24, 25 

– 44 years is less likely to wear seat belt as compare to adult of age group 45 years and above, nevertheless 

enforcement is only a short measure to increase seat belt compliance, therefore enlightenment campaign and 

education is essential tools for seat belt compliance which is crucial to achieve a sustainable reduction in road 
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crash and accident reduction. Although the empirical analysis of this study has given an understanding of rear 

seatbelt – wearing behaviour but the result has also raised s number of issues that could form the basis of further 

research like drink driving, distraction and speed limit violation. Further work can be extended to the remaining 

factors as a prediction of road safety. 
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