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[bookmark: _Toc506559351]ABSTRACT

Road traffic accidents result from the interaction of several factors associated with the traffic system. They include; the population behaviour, the road environment and the motor vehicle condition. Although there are inadequate studies done on road traffic accidents and road safety in Uganda, the year 2015 Uganda Police traffic reports indicated that 81% of the road traffic accidents were due to human factors, 15% were due to unknown causes, 2.5% were due to motor vehicle condition, while the rest was due to road environment and weather condition. Despite the low vehicle ownership, the Uganda road traffic crash rate per motor vehicle, estimated at 120 persons per 10,000 vehicles remains high.
This study investigated the risk factors associated with the road traffic accidents of commuter taxis in the Kampala Metropolitan South policing region in Uganda.  The specific  objectives were ; to establish the association between population behaviour with the road traffic accidents; to find out the extent to which the road environment associates with the road traffic accidents, and determine the extent to which the motor vehicle condition associates with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region.
Guided by the Systems Theory and the Model for Traffic Accidents, the study adopted a correlational research design on a sample of 87 respondents, mostly involved in commuter taxi operations and traffic and road safety management. Data were collected by use of questionnaire survey and interviews, and analysed quantitatively and qualitatively. Quantitative data was analysed using descriptive and inferential statistics. Qualitative data was analysed using content analysis. Descriptive findings of the study revealed that road traffic accidents were high, hence considered a public health problem. 
It was concluded that the interplay of the risk factors within a traffic system had a significant and positive association with road traffic accidents in Kampala Metropolitan South policing region.  Generally, the study revealed that joint variation of the population behaviour, the motor vehicle condition and road environment respectively, accounted for 88.1% of the road traffic accidents while 11.9% of the road traffic accidents were due to causes unknown by this study, which however, showed a 3% change in the causes of road traffic accidents due to unknown causes as reported by traffic police in 2015. Hence, a deduction was made that the potential for road safety improvement significantly lies in influencing the population behaviour to relate responsibly with other factors in the traffic system.
 It was recommended that mitigation into road safety will be attained through influencing the road user behaviour change. Therefore, the agencies involved in road safety management should make effort to sensitise the road users on traffic laws and road safety generally, by publicising the RTAs impact. Similarly behaviour change strategy has been effective in the prevention of risky social habits and epidemics. Public sensitisation option is relatively cheaper, wider community based and may lead to permanent behavioural change. Effective road user information should be communicated using drama/entertainment, sports, mass media campaigns and formal training at various levels. The Ministry of Works and KCCA should improve the road with emphasis on informative road signs which are clear from causing driver information overload. Road surface improvement should be followed by training on the use of the same road infrastructure. The traffic police should emphasise population behavioural oriented enforcement approach and as well as ensuring safe vehicle standards. The government should provide conducive environment encouraging the importation of new and safe vehicles with improved safety features and genuine vehicle components through fair taxation policies. 

[bookmark: _Toc494555308][bookmark: _Toc506559352][bookmark: _Toc494555309][bookmark: _Toc506559353]CHAPTER ONE: INTRODUCTION
[bookmark: _Toc483237837][bookmark: _Toc494555310][bookmark: _Toc506559354]1.1	Introduction
Road Traffic accidents (RTAs) remain a serious global public health issue but largely a neglected human threat. Road Traffic crushes are largely predictable, avoidable and hence preventable. However, unlike other human crises like wars, epidemics, climate change and others, RTAs attract relatively less public attention, especially in the developing countries. Studies by World Health Organisation (WHO), Harvard University and World Bank in the l990s ranked road traffic crashes as the world’s 9th most life threatening catastrophe. This pandemic is so worrying that projections indicate that by 2020, road traffic disability-adjusted life years (DALYs) lost will escalate from  the 9th to being the 2nd leading cause of death and disability in developing countries (Singh, Bhardwaj, Pathak & Ahluwalia, 2011). It is also estimated that road traffic accident pandemic claims about 3,000 lives daily world-wide (Peden et al., 2004). Even with less motor vehicle population, Africa, Arabic Gulf and Asia account for the highest traffic crash incidents. In Uganda, for example 28 persons per 100,000 perish in RTAs annually (Uganda Police Annual reports, 2013-2015). The fatality rate at about 120 persons per 10,000 vehicles is alarmingly high and life threatening. 

WHO categorises RTA risk factors into those that; influence crash exposure, crash involvement, injury severity and post-crash injury outcome. Further, the risk factors for RTAs are generally associated with the population behaviour, environment and motor vehicle (Çelik & Senger, 2014). Hence, with RTAs becoming catastrophic, the study seeks to investigate the interplay of multiple factors related with high road traffic incidents by assessing the road user risk exposure awareness, so as to suggest possible road user behavioural modifications in Uganda, particularly among the commuter taxi operators in Kampala Metropolitan South, policing region. Chapter one covers background of the study, statement of the problem, study purpose, objectives, research question, hypothesis, conceptual framework, significance, justification, scope and definition of operational terms.
[bookmark: _Toc483237838][bookmark: _Toc494555311][bookmark: _Toc506559355]1.2   Background
[bookmark: _Toc483237839][bookmark: _Toc494555312][bookmark: _Toc506559356]1.2.1	Historical Background
The incidents of road traffic crashes emerged even long before the introduction of motor vehicles. Initially they were as a result of horse wagons and other means of transport. However, with the introduction of motor vehicles, the problem rapidly escalated into a public health crisis.
Historical reports reveal that the first fatal motor crash victims were registered in New York in 1869 and London in 1896 (Autoblog, 2009; Sharma, Singh & Mukherjee, 2011; Auto Tribute, 2013). Since then road traffic accidents problem remains pandemic. Globally, road traffic injuries exhibit a serious public health challenge. This calls for stringent measures to control through sustainable prevention strategies. About 1.24 million people perish in road traffic accidents every year (WHO Global Status report on Road Safety, 2013). Other estimated 50 million people are injured annually. It is also projected that unless serious preventive measures are taken by 2020 the figure may raise to about 1.9 million people, mostly in less developed countries.  However, due to the existing interventions in the developed counties, the situation is likely to reverse tremendously. Burgut, Berner, Albuz, Sanya and Khan (2010) also note that about 90% of world road traffic fatalities occur in low and middle income countries, moreover with only 48% of the world’s vehicle population share.
According to Peden, et al. (2004) road traffic crashes claim over 3,000 lives daily worldwide. India, China and United States of America are among the developed countries with relatively high road traffic fatalities (Agbeboh & Osarumwense, 2013). Further in the Arabian Gulf countries road traffic crashes are continually being viewed as a growing serious health tragedy (Burgut et al., 2010).  Due to the cost impact on their health system, developing countries have increasing concern on road traffic related mortality and morbidity (BakamaNume, 2006). Studies by the World Bank indicate that road traffic injury epidemic considerably drains national resources especially on less developed countries.  Considering this disastrous threat, the UN assembly declared the years 2011-2020 a Decade of Action for Road Safety aimed at addressing the major RTA risk factors. 

With regard to Africa, road traffic fatality rate is high compared to her motor vehicle population. For example, in Ghana and Tanzania, more than 100 persons per 10,000 vehicles die annually in road traffic crashes (Chen, 2009).This is even far higher than in the highly motorised nations in North America. Furthermore, Africa’s vehicle population share is very low. With only as low as 4 per cent of the world’s motor vehicles ownership share, the African road fatality share approximately at 10% remains comparably higher (Chen, 2009). For example, Ethiopia with only 22 vehicle ownership per 10,000, the country has one of the highest RTAs globally (Segni, 2007).  Worse still with increasing motor vehicles population among the African countries, road traffic crashes and injuries threat is inevitably expected to escalate (Lagarde, 2007).

Chen (2009) again observes that road traffic crashes and injuries form major negative health and economic impact on African states. Lagarde (2007) further notes that rapid vehicle population increase affects road safety in developing countries. This is possibly due to inadequate corresponding road infrastructure development. More so,  the majority of the imported vehicles are reconditioned vehicles which may be inherently unsafe. Vehicle pre- inspection restrictions and insurance covers are also limited.

In Uganda, road traffic accidents are very high. Uganda is named among the African countries having high road traffic crashes in the world (Tumwebaze, 2013).  RTAs have continued to be one of the leading causes of mortality and morbidity in Uganda. Traffic Police records show that close to 3,000 are people killed in road crashes every year. In addition, several injuries and vehicle crashes are registered (ref. Table 1.1). Evidently road traffic accidents in the country have been increasing over time. Commuter taxis which dominate mass passenger transport in Kampala city. However, Uganda Police (UPF) annual traffic reports (2012 -2015) show that commuter (Omnibuses/Matatu) taxis are considerably refrected among the motor vehicles involved in road traffic accidents.

[bookmark: _Toc494555313][bookmark: _Toc506559316][bookmark: _Toc506559357]Table 1.1 Traffic crash trends in Uganda for 3 years.
	YEAR
	Fatal Accidents
	Serious Accidents
	Minor Accidents
	Total
	No. of Vehicles

	2013
	2616
	8874
	6878
	18368
	27648

	2014
	2518
	9259
	6909
	18686
	29174

	2015
	2749
	9422
	6324
	18495
	28658


Source: UPF Traffic reports2013-2015. 

[bookmark: _Toc483237840]The most vulnerable category of road users are pedestrians and passengers, constituting about 40% and 26 % respectively (UPF reports, 2013, 2014, UHRC, 2015). Majority of the victims are children and the productive youths. Kampala Metropolitan South (KMP/South) has greater RTA rate in Kampala Metropolitan area (ref. Table 1.2). Road traffic accidents have serious economic consequences both on individual victims, relatives, the society and national development. For instance, Uganda loses close to 1.862 trillion shillings in road traffic accident responses (Agaba, 2015). Personal income losses and property damages due to road traffic crashes are enormous. RTAs also have increased the dependence burden in Uganda resulting from the death and disability of the productive tax payers and family bread providers.

[bookmark: _Toc494555314][bookmark: _Toc506559358]1.2.2	Theoretical Background
[bookmark: _Toc483237841]The theory that guided this study was the Systems theory and the Model for Traffic accidents. The theory which started developing in 1930s originates from the General Systems Theory (GST). It was propounded by Ludwig von Bertalanffy in 1968 showing that change might occur resulting from interactions between the parts of an organism. Hence organismic conception should involve consideration of the organism as a whole or a system (Friedman & Allen, 2011). In respect to road traffic accidents the theory postulates that accidents arise from the interactions or conflict in a traffic system. According to Krug (2000), as cited in Komba (2006) the elements of a traffic system are; the means of transport (vehicle), the road environment (natural and built) and the behaviour of man (driver/road user). These traffic system components are assumedly stable and interrelated. Population behaviour involves the demographic characteristics of road users such as age and sex and general traffic behaviour, driving style, driver fatigue and risk driving under influence of alcohol. The vehicle condition besides denotes the age of mode of transport, technical conditions and safety equipment like seat belts in a car. The environment involves different natural and built conditions such as time, weather condition and road construction qualities (Komba 2006, Aderamo,2012). The theory considers a traffic system complex that makes driving a demanding task. In such case, the driver is a victim of the complex nature of the traffic system and its demands rather than blamed as a cause of traffic accidents (Larsson, 2007). The model for traffic accidents as compared to ecological model of disease was innovated by Jorgensen & Abane (1999), as cited in Komba (2006). On the other hand the model for traffic accidents, according to Huddon (1972) cited in BakamaNume  (2006) as applied in epidemiology of infectious diseases  compares the road environment to “vector”, the human behaviour to “host” and the vehicle condition to “gent”. These conditions are controlled by a system of traffic laws, regulation and enforcement. Thus the theory and model were the basis for relating the risk factors that are; population behaviour, the road environment, and the motor vehicle condition to road traffic accidents in Uganda. The relevance of the theory and the model in road traffic accidents was that ; they firstly, identified the multiple interplay of risk factors in contribution of road traffic crashes; secondary, they identified the system of RTAs contributory causes and ,thirdly, by adequately combining other related theories like Single Event and Chain of Events  they integrated both the indirect and direct accident risk factors with other road safety management factors like traffic laws and enforcement mechanisms. Therefore when designing road safety programs, they should be comprehensive, less complex and with less hazards by integrating human aspects in technical aspects.

[bookmark: _Toc494555315][bookmark: _Toc506559359]1.2.3	Conceptual Background
The dependent variable of this study was road traffic accidents while the independent variable was risk factors. Defined, an accident is unintended incident occurring unexpectedly which results in damage or injury (Bonilla-Escobar & Gutiérrez, 2014). Hence a road traffic accident consists vehicle collision on a public road or highway and involving two or more objects, one of which being any kind of vehicle in motion (Mamady, Zou, Mafoule, Quin, Hawa, Lamine & Hu, 2014). Hence, RTAs are crashes on any public road involving a moving motor vehicle. In this study, road traffic accident refer to vehicle crashes, human fatalities human injuries, vehicle wreckages (Raftery,Grigo & Woolley, 2008), Besides, risk factors refer to attributes, characteristics or exposures of population behaviour that increase the likelihood of developing a disease or injury (Glonti et al.., 2015). In this study, basing on Celik and Senger (2014) risk factors referred to the population behaviour, the road environment and the motor vehicle condition. 

[bookmark: _Toc483237842]Behaviour refers to the response of a population to an action environment, person or stimulus (Dhiman & Sharma, 2014). In this study, according to Aderamo (2012) population behaviour referred to the demographic characteristics of the road users, general traffic behaviour, knowledge of traffic laws, driving style, influence of alcohol. Environment is a combination of elements surrounding a living organism, including both physical conditions and other living things capable of stimulating its survival or danger (Balanarayanan &Vetrivel, 2012).In this study, the environment refers to road signs, roadside lights, roads surface quality and flooding. On the other hand, motor vehicle refers to a mobile machine that transports people or cargo (Yoneyama, Yeh & Kuo, 2005). In this study, as defined by Aderamo (2012), the motor vehicle condition referred to poor mechanical condition, vehicle servicing, quality of tyres and vehicle inspection.
[bookmark: _Toc494555316][bookmark: _Toc506559360]1.2.4	Contextual Background
The context of the study was Kampala Metropolitan South, policing region which is one of the three police regions of Kampala Metropolitan area. Located in the south of Kampala city and extreme southern part of Wakiso District, the area is policed by six police divisions of Central Police Station (CPS), Kampala, Kabalagala, Katwe, Kajjansi, Nsangi and Entebbe. However, based on the high road traffic accidents record, the study particularly concentrated on commuter taxis based from Kampala Old Taxi Park operating on Kampala – Entebbe highway. The 04 police divisions policing Kampala – Entebbe highway are; CPS Kampala, Katwe, Kajjansi and Entebbe. UPF traffic reports (2011 & 2012) showed that these police divisions registered higher fatal traffic incidents in the region. For example in the year 2012, Katwe registered 112, CPS Kampala 27, Kajjansi 44 and Entebbe 49 fatal road accidents, on top of thousands of serious and minor injuries. Besides, road traffic accidents manifested in motor vehicle crashes, human fatalities, human injuries, vehicle wreckages (Namirimu, 2012). KMP/South persistently dominated the Kampala Metropolitan area in road traffic accidents rates (see Table 1.2). An average of  250 were fatal road accidents, while numerous vehicles respectively were involved in road crush annually.
[bookmark: _Toc494555317][bookmark: _Toc506559317][bookmark: _Toc506559361]Table 1.2: Road Traffic accidents trend in Kampala Metropolitan area for the last 3 years.
	Region
	Yr2013
	Yr2014
	Yr2015

	KMP South
	4310
	4917
	4374

	KMP North 
	2459
	2319
	2464

	KMP East
	2882
	2459
	2295


Source: UPF Annual Traffic report (2013, 2014, 2015)

In addition, Kampala Metropolitan South is characterised by several risk factors which potentially contribute to road traffic accidents. Behavioural risk factors in the area include drink driving, limited knowledge of traffic laws, excessive speed and commuter bus drivers who violate traffic laws (Tukundane, 2015). Excess speeding in this area is mostly attributed to the taxi drivers demand to maximise commercial trips, drunk drivers, VIPs convoy protection manoeuvres and air passengers rushing for their freights. The road environment risk factors include poorly maintained narrow roads that are inadequately marked, poorly illuminated, lacking road signs in certain areas, and potholes (OSAC, 2016) Weather conditions make some of the feeder roads dusty, flooded and slippery. Also traffic is not segregated to the extent that heavy, light vehicles, cars, omnibuses, wheelbarrows, motorcycles, stray animals and pedestrians compete for space on these narrow roads (Mwesigye, 2011). Road reserve human activities and settlements are in the area, making the roads narrow, leading to traffic congestion and hence risk exposure to pedestrians. Motor vehicle risk factors include old broken-down vehicles, overcrowded minibuses and cars that are not roadworthy (BakamaNume, 2006, OSAC, 2016). BakamaNume (2006) furthermore reports that about 90% of the vehicles in Uganda are reconditioned cars. Evidently, out of 7014 vehicles randomly inspected in 2015 by Police Inspector of Vehicles (IOV) for road worthiness, 5654 (80%) were in dangerous mechanical conditions (DMCs),15%  were un fit for use while 3.7% were written off, (UPF traffic reports, 2015). 
Generally, Uganda Police Traffic reports indicate that the basic causes of road traffic accidents as, human behaviour (80%), followed by “un known causes” (15%) with vehicle and environment (5%). The above contextual evidence shows that there is high prevalence of risk factors contributing to road traffic accidents in KMP/South. 

[bookmark: _Toc483237843]However, there is no clear explanation available regarding the relationship between risk factors and road accidents in the area. This is true because the condition of existing road environment and traffic factors are not always well investigated and analysed (Segni, 2007). There are no adequate studies done to this effect. Therefore without adequate studies, there is no reliable data to guide the road safety programs in the area. Importantly, the documentation, reporting and data on road traffic accidents particularly depends on the purpose and method of the investigation. For example, road accident investigation and data for insurance purpose may be tied to claims, while employee accident investigation may aim at loss and compensation. However, common available source of road traffic accident data is from the Traffic Police department, which in most cases gives inaccurate causes of traffic accidents and hence not reliable. This is because; police data is based on-the-spot of accident investigation. It only identifies single cause of accident not interplay of multiple factors in an accident. The data also ignores the fact that the causes of accidents are preceded by a situation where other elements in the road system has failed to cope with the road environment. Above all, the traffic police are inadequately trained in the entire road safety management system (Segni, 2007). It is probably out of this weakness that a whopping 15% of the cause of road traffic accidents according to the Uganda traffic police is due to “un known causes.” This study therefore sought to investigate the relationship between risk factors and high road traffic accidents by analysing road user risk exposure awareness, so as to suggest behavioural modifications since human behaviour is identified as a dominant element contributing to RTAs in the area.
[bookmark: _Toc494555318][bookmark: _Toc506559362]1.3  Statement of the Problem
Providing a safe and secure road transport service is a key objective of passenger transportation. Although not adequately studied, and hence with limited data, road traffic accidents in Uganda continued to be a serious menace generally. According to traffic police reports, a worrying close to 3,000 lives perished, about 15,000 persons got injured and nearly 30,000 vehicles were involved in traffic collisions annually. The majority of the victims were children and productive youths. Commuter taxis (omnibus /“Matatu”) which dominated the public passenger transport were among the vehicles considerably involved in road crashes(UPF reports, 2013 – 2015).RTAs lead to death, property loss, poverty and loss of national resources (Figly & Nash, 2011). The country was losing about 1.862 trillion in TRAs interventions (Agaba, 2015). To mitigate this tragedy, the government of Uganda and other agencies put basic road safety interventions in place. For instance, legislative mechanism had been adopted to curb the persistent road accidents in the country. In addition, a 3’E’ dimensional approach of education, engineering and enforcement  was being emphasised by the road safety implementing agencies including Uganda Police, National Road Safety Council, National Roads authority (UNRA) and other partners. For instance, road safety public awareness campaigns had been conducted, road network construction, redesigning, rehabilitation and expansion have been done by UNRA and Kampala Capital city Authority (KCCA).

Also, Traffic Road Safety Act (RTSA,2003) was being enforced by police through vehicle inspections for road worthiness, increased traffic police operations by fining and prosecuting reckless and drunk drivers (Tukamuhabwa & Muhwezi, 2012),more law enforcement visibility and surveillance, regulating driver training and licensing and ensuring that public service vehicles (PSV) have safety features. Despite this desirable effort, road traffic accidents rate in Uganda continued to high. In KMP/South on average about 4,500 road traffic accidents occur annually (ref. Table 1.2). This tragedy left more than 250 persons dead, with thousands injured, while over 8,000 vehicles were involved in road crash (UPF traffic reports, 2011-2012). This represented over 49% of the human traffic accident share, and 40% of the crashed vehicles of the greater Kampala Metropolitan. However, given that these statistics reflected only road traffic incidents reported to police, hence with some unreported incidents computed and added, the road traffic accident situation in the area was bound to be higher and extremely worrying.

The risk factors in the area also persisted with prevalence of deviant and risky general traffic behaviour, motor vehicle in poor condition yet driving on poor road environment. These combined factors potentially contributed to road traffic accidents risk exposure. Rapid urbanisation and privatisation of the public passenger transport increased travel demand hence haphazard development of commuter taxi (Matatu) transport service in the area.  Also the travel time pattern for urban passengers is almost the same.  Commuter taxi transport being in private operator’s hands had no clear regulatory and enforcement guidelines. 

With the persistence of the risk factors, RTAs threat in the area remained worrying. In fact, if the problem of road traffic accidents in KMP/South was not seriously checked, many valuable lives, property and finances would continue being lost in RTAs interventions, as well as exerting pressure on the existing under funded health care system in Uganda. Having no adequate studies conducted on risk factors and their association with road traffic accidents, and hence no credible data, this study was carried out to investigate the risk factors associated with road traffic accidents in the area in order to suggest informed sustainable interventions for controlling them.
[bookmark: _Toc483237844][bookmark: _Toc494555319][bookmark: _Toc506559363]1.4	Purpose of the Study
[bookmark: _Toc483237845]The study sought to investigate the risk factors associated with high road traffic accidents of commuter taxis in KMP/South policing region.
[bookmark: _Toc494555320][bookmark: _Toc506559364]

1.5	Objectives of the Study
The study sought;
i. To establish the association between population behaviour with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region.
ii. To find out the extent to which the road environment associates with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region.
iii. To determine the extent to which the motor vehicle condition associates with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region.
[bookmark: _Toc483237846][bookmark: _Toc494555321][bookmark: _Toc506559365]1.6	Research Questions
i. What is the association of population behaviour with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region?
ii. To what extent does the road environment associate with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region?
iii. [bookmark: _Toc483237847]What is the extent to which the motor vehicle condition associates with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region?
[bookmark: _Toc494555322][bookmark: _Toc506559366]1.7	Research Hypotheses
i. Population behaviour significantly associates with the road traffic accidents.
ii. Road environment significantly associates with the road traffic accidents.
iii. Motor vehicle condition significantly associates with road traffic accidents.
[bookmark: _Toc494555323][bookmark: _Toc483237848]

[bookmark: _Toc506559367]1.8	Conceptual Framework
Conceptual Framework showing Risk factors associated with Road traffic accidents in Uganda.
Independent Variables				Risk Factors
Population behaviour 
· Observing of traffic laws 
· Knowledge of road traffic rules
· Driver fatigue
· Road use behaviour
· Demographic characteristics 
Road Environment
· Road signs  
· Roadside lights
· Roads quality 
· Weather Condition
Motor Vehicle Condition
· Mechanical condition  
· Vehicle servicing
· Quality of tyres
· Vehicle components







	Dependent VariablesRoad Traffic Accidents
· Vehicle crashes
· Human fatalities
· Human injuries
· Vehicle wreckage

						








[bookmark: _Toc494555324]
[bookmark: _Toc506559331][bookmark: _Toc506559368]Figure 1.1: Conceptual Framework
Source: A researcher self-modified framework guided by the works of Aderamo (2012); Balanarayan & Vetrivel (2012); Bonilla-Escobar and Gutiérrez (2014); ÇelikandSenger(2014); Dhimanand Sharma (2014); Glontiet al. (2015); Mamadyet al. (2014); Rafteryet al. (2008) and Yoneyamaet al. (2005).

[bookmark: _Toc483237849]The frame work shows that there is a relationship between risk factors (IV) and traffic road accidents. Risk factors include population behavior, road environment and motor vehicle condition. The framework shows that population behaviour includes observing of traffic laws,  knowledge of road traffic rules, road use behaviour and demographic characteristics. Road Environment includes road signs, roadside lights, roads quality and weather condition. Motor vehicle condition involves mechanical condition, vehicle servicing, quality of tyres and vehicle components. Road traffic accidents are in terms of vehicle crashes, human fatalities, human injuries and vehicle wreckage. As implied in the Model for road traffic accidents and as compared with the epidemiology of infectious diseases (Fig.2.1), the road environment as “vector” remotely influences the responses and behaviour of the population “host” which harbours immediate conditions for causing the traffic accident; while the vehicle condition “agent” transmits the conditions for the traffic accident occurrence in form of vehicle crashes, human fatalities, human injuries and vehicle wreckages as symptoms.  
[bookmark: _Toc494555325][bookmark: _Toc506559369]1.9	Significance of the Study
The study suggested important contributions to the government, traffic and road safety agencies, policy makers, community and theory. This included assessing the risk factors associated with road traffic accidents in Uganda. This will be a basis for developing viable road safety strategies. The study helps to provide data on multiple factors that are likely to cause traffic accidents and how to minimise or avoid exposure to road traffic accidents. Also the study contributes to the existing data by providing researchers and academics with additional information on road traffic accidents. This is useful in provoking further research on the issues relating to Road Safety in Uganda. 
[bookmark: _Toc483237850][bookmark: _Toc494555326][bookmark: _Toc506559370]1.10	Justification of the study
[bookmark: _Toc483237851]In Uganda road traffic accidents remained a serious menace leading to physical, psychological and economic losses. Uganda’s traffic accidents rate   was one of the highest in Africa with about 28 persons per 100,000 fatalities annually (UN report 2015). Productive age category between 15 and 35 years are mostly killed. BakamaNume  (2006) indicates that traffic accident injuries were associated with enormous treatment costs and loss of productivity. The country was losing about 1.862 trillion in accident interventions (Agaba, 2015). These funds were vital for national development programs. Substantial fatalities, injuries and motor vehicle collisions involving commuter taxis which dominated means of public transport exposed road users to great safety risk. However, RTAs as a major cause of mortality and morbidity in Uganda were not inadequately studied hence limited empirical data on road traffic accidents. The major source of data on RTAs in Uganda being from the Traffic police, which in most cases is not credible because;  firstly, it is based on the  accident spot investigation, and secondly, it largely considers the single immediate factor while ignoring the fact that traffic accidents are as a result of multi factorial causes. Therefore with limited previous studies and limited data, this study was necessary to provide a research based information on risk factors and their relationship with road traffic accidents, and hence proposing the viable strategies for controlling them, particularly in KMP South, Uganda.
[bookmark: _Toc494555327][bookmark: _Toc506559371]1.11	Scope of the Study
[bookmark: _Toc483237852][bookmark: _Toc494555328][bookmark: _Toc506559372]1.11.1	Geographical Scope
The geographical area of the study was Kampala Metropolitan South policing region which was one of the three policing regions making up the greater Kampala Metropolitan area. The study area is found in the south of Kampala city and southern part of Wakiso District. The study concentrated on commuter taxis based in Kampala Old Taxi Park directly operating along Kampala – Entebbe highway. The police divisions policing the area of focus were; CPS Kampala, Katwe,  Kajjansi and Entebbe. The focus area chosen was based on its persistent high road traffic accident record (UPF traffic reports 2011, 2012), time and budget constraints. Also, Kampala-Entebbe highway was also a critical international gateway to and from the country.
[bookmark: _Toc483237853][bookmark: _Toc494555329][bookmark: _Toc506559373]1.11.2	Content Scope
[bookmark: _Toc483237854]The content scope of the study will be risk factors and road traffic accidents. Risk factors included population behavior, road environment and motor vehicle condition. Population behaviour was studied in terms of observing of traffic laws, knowledge of road traffic rules, road use behaviour and demographic characteristics. The road environment was investigated in terms of road signs, roadside lights, roads quality and weather conditions. Motor vehicle condition was looked at in terms of mechanical condition, vehicle servicing, quality of tyres and vehicle components. Road traffic accidents were considered in terms of vehicle crashes, human fatalities, human injuries and vehicle wreckage.
[bookmark: _Toc494555330][bookmark: _Toc506559374]1.11.3	Time Scope
The time scope was the years 2011 to 2015. This time was chosen because Police reports in the period revealed that the area of study increasingly registered high traffic incidences with commuter taxis contributing significantly.
[bookmark: _Toc483237855][bookmark: _Toc494555331][bookmark: _Toc506559375]1.12	Operational Definition of Terms
Accident: This is an unintended incident occurring unexpectedly which results in damage or injury (Bonilla-Escobar & Gutiérrez, 2014). In this study, road traffic accidents was defined as referring to vehicle crashes, human fatalities, human injuries and vehicle wreckage.
Environment: This is a combination of elements surrounding a living organism, including both physical conditions and other living things capable of stimulating its survival or danger (Balanarayanan & Vetrivel, 2012). In this study, road environment referred to road signs, roadside lights, and roads quality and weather conditions. 
Motor vehicle: This refers to a mobile machine that transports people or cargo (Yoneyama, Yeh &Kuo, 2005). In this study, as defined by Aderamo (2012), the motor vehicle condition referred to mechanical condition, vehicle servicing, quality of tyres and vehicle components.

Population behaviour: This refers to the response of a population to an action environment, person or stimulus (Dhiman & Sharma, 2014). In this study, according to Aderamo (2012) population behaviour referred to the demographic characteristics of the road users, general traffic behaviour, observing of traffic laws, risky driving style and road use behaviour.

Risk factors: This refers to attributes, characteristics or exposures of population behaviour that increase the likelihood of developing a disease or injury (Glonti et al., 2015). In this study, basing on Çelik and Senger (2014) risk factors referred to the population behaviour, the road environment and the motor vehicle condition. 

In conclusion, despite several interventions, the road safety in Uganda remains insecure with the prevalence of risk exposure to road users. There is however inadequate data on road accidents risk factors. Therefore in relationship with the theory and objectives, the researcher needs to evaluate and critique other related studies done on this subject in order to compare it with the Uganda’s context.
[bookmark: _Toc494555332][bookmark: _Toc506559376][bookmark: _Toc483237856][bookmark: _Toc494555333][bookmark: _Toc506559377]
CHAPTER TWO: LITERATURE REVIEW
[bookmark: _Toc483237857][bookmark: _Toc494555334][bookmark: _Toc506559378]2.1	Introduction
[bookmark: _Toc494555335][bookmark: _Toc506559379][bookmark: _Toc483237858]This chapter covers literature review which includes theoretical review and review of variables under the study. The theoretical review was on the systems theory and model for accidents. The study themes were; the population behaviour, the road environment and the motor vehicle condition, following the order of the research objectives. Findings of the previous studies were analysed and gaps identified for this study to bridge.
[bookmark: _Toc494555336][bookmark: _Toc506559380]2.2	Theoretical Review
The theory that underpinned this study was the systems theory and model for accidents. Traced from Émile Durkheim, who in 1893 viewed a society as a system of interrelated components operating in union to form as a stable whole. The theory also originates from the General Systems Theory (GST) which begun to emerge in 1930s. However, Ludwig von Bertalanffy in 1968 expounded on the systems theory that change might occur because of the interactions between the parts of an organism. He held that an organismic conception should involve consideration of the organism as a whole or a system (Friedman & Allen, 2011).  According to Krug (2000) cited in Komba (2006), the dimensions of the traffic system are the environment, motor vehicle and human behaviour. The theory assumes the stable existence in the elements of the traffic system. Hence road traffic accidents arise out of failures, conflict or breakdown in the whole traffic system. The traffic system is viewed as complex, making driving a demanding task. Therefore given to the complexity of the traffic system, the driver is seen as victim thus not entirely blamed as a cause of road accidents (Lasson, 2007).
Besides, the model for accidents is influence by the ecological model and disease developed by Jogensen and Abane (1999) as cited in Komba (2006).The model is characterised by; Motor vehicle condition (composed of age, technical condition, safety equipment), Environment (composed of road system, weather condition, settlement pattern), Behaviour of population(composed of demographic characteristics, traffic behaviour, risky driving under alcohol/drug influence). The model integrates the traffic system with regulations and enforcement meant to maintain road safety. Available literature (Komba, 2006 & Larsson, 2007) indicate how accidents are due to conflict between population behaviour, environment and vehicles. In addition, according to the model for traffic accidents, other factors like traffic laws, regulations and enforcement may mediate in the traffic system. The relevance of the systems theory and model for accidents was that; firstly, they linked the independent variable to the dependent variable. Secondly, they identified the multiple interplay of RTAs risk factors and contributory causes of road traffic accidents. Thirdly, they also considered road safety management as an integrated and comprehensive approach including traffic regulations and enforcement. Therefore, when designing the road safety programs, it should be comprehensive, less complex and with less hazards while predicting the direct and indirect road safety factors by integrating the human aspects into technical aspects.





A model for Traffic Accident
Environment
Vehicle



Behaviour 


 System of traffic laws, controls and regulations


[bookmark: _Toc494555337][bookmark: _Toc506559332][bookmark: _Toc506559381][bookmark: _Toc483237859]Figure: 2.1 Model for Traffic Accident.
[bookmark: _Toc494555338][bookmark: _Toc506559382]Source: Jorgensen and Abane (1999) cited in Komba (2006)
[bookmark: _Toc494555339][bookmark: _Toc506559383]2.3	Population Behaviour and Road Traffic Accidents
[bookmark: _Toc483237860][bookmark: _Toc494555340][bookmark: _Toc506559384]2.3.1	General Traffic Behaviour and Road Traffic Accidents
There is evidence from previous studies that population behaviour is the major cause of road accidents. Individual behaviour is unique. Their environment affects their responses. Their characteristics affect their perceptions, attitudes, driving behaviour towards traffic accident risk. It may also affect their vulnerability (Komba, 2006). Population behaviour attributes that collectively cause of road traffic accidents can be distinguished in relation to the degree of influence and time period.  Some may have short term while others have long term effect (Petridou & Moustaki, 2000). Human factors contributing to accidents include demographic characteristics such as age, sex, alcohol and drug use (BakamaNume, 2006).

 Substantial studies conducted have found that human behaviour has potentially contributed to road traffic accidents. Literature indicates that human involvement in traffic accidents is associated with behaviour not genetics (Chen 2009). Chen (2009) further indicates that studies conducted by Odero, et al (2003), found that road traffic accidents were due to human factors in S.Africa (85%). Also in Botswana (94%), Cyprus (94%), Ethiopia (81%), Kenya (81%), Zimbabwe (89%) crashes were due human behavioural factors. Constantinou, Panayiotou, Konstantinou, Loutsiou-Ladd and Kapardis (2011) identify population behaviours such as non-use of safety features like seat belts and risky driving style among the causes of traffic accidents. Adeoyeet al. (2014) investigated how human motor vehicles and environmental factors were associated with road traffic crashes in a Nigerian city using accident victims in a tertiary health care centre as the study sample. Descriptive results revealed that population behaviour like speeding driver, poor judgement, among others were responsible for traffic accidents. Al-Ghaweel, Mursi, Jack and Joel (2009) when evaluating factors responsible for road traffic accidents in Benghazi,  their descriptive results revealed that a number of population behaviours factors such as excessive speed caused road traffic accidents.

A study by National Highway Traffic Safety Administration (NHTSA, 2013) indicated that almost 80% of traffic crashes involved drivers’ lack of attention. Burgut et al (2010) in a cross section survey at a Primary Health Care Centre in Qatar in 2009 found out that 37.9% of drivers previously involved with RTCs were involved in various traffic violations like exceeding speed limit. AfWåhlberg, Dorn and Kline (2011) while developing the Manchester Driver Behaviour Questionnaire as a predictor of road traffic accidents tested the USA, Canadian and UK Driver Behaviour Questionnaires. Their finding revealed that human behaviours that were namely, traffic violation and human error predicted traffic accidents. Colicchio and Passos (2009) while conducting a comparative study on driving behaviour of medical students at Ribeirão Preto School of Medicine, Universidade de São Paulo (USP) in Portugal, their descriptive results showed that driving risky behaviours  like driving after drink alcohol and disrespect for traffic lights were directly  linked to involvement in traffic accidents with casualties.

 In addition, Fikri, Ismail and Halim  (2015) analysed the contribution of bus drivers’ behaviour character in Indonesia. Their structural equation modelling results revealed that driving behaviour namely driver violent behaviour, behaviour error and lapses had a positive significant and direct influence on road accident among bus driver. Mansoura, El-Badawy and Shawaly (2014) investigated the risk factors associated with the young drivers as most vulnerable road user group in Mansoura city, Egypt. It was found that careless driving was a major reason involvement in road accidents. Nnajjuma (2013) analysed psychosocial experiences of taxi drivers regarding their accident involvement in the main taxi park Masaka  Municipality, Uganda using taxi drivers as units of analysis. Qualitative findings revealed that behavioural factors like competitive driving (wasi-wasi), fatigue, led to road accidents. BakamaNume, (2006) when conducting studies on Road Traffic Accidents in Uganda found out that some host characteristics increase the risk level.

Although there was substantial findings from previous studies relating human behaviour and road accidents, there was nevertheless limited data on human factors in their causation of accidents. For instance the statistics published usually did not include any information on the accident victim mental state and the physical condition of the driver, since the state of health of the road user influences the risk of injury hence producing road accident. This weakness limits the number of hypotheses that can be generated for testing (BakamaNume, 2006)
[bookmark: _Toc483237861][bookmark: _Toc494555341][bookmark: _Toc506559385]2.3.2	Road use behaviour and Road Traffic Accidents
Improper use of the roads especially driving styles that violate traffic laws have been found to be a major accident risk factor. Driving style denotes attitude and traffic risk perception. Common risky driving style has been found largely influenced by alcohol and drugs use. When taken in high amounts beyond the allowed blood limits, alcohol and drugs impair driving judgement and concentration as well as affecting the mood and behaviour. Limited knowledge of traffic laws has also been found to be a major factor influencing traffic risky behaviour.  Excessive speeding been documented as major risky driving styles. According to Chen (2009) citing Madong et al. (2006) alcohol attributed to 50% of road accidents in Nigeria between 1996 – 2000. Excessive driving is considered as driving beyond the prescribed speed limit set for a particular road environment. Excessive driving influences both crash and crash outcome. Studies by NHTSA (2013) indicated that driving at a speed higher than 80km/h increased both exposure to crash and severity of injury to drivers. Speed is partly influenced by the layout of the road and its environment. Speeding reduces response time. In a higher speed zone a driver requires shorter time to stop while avoiding a crash. In the study by Teo and Gan in Malaysia between 2002-2011 on teenage speeding driving behaviour, it was found that age and gender also influence speed. Young male drivers were fond of driving in excess speed. Similarly, advanced age may also affect driving skills, judgement and hence a risk factor for road accidents.
Driver fatigue or sleep related traffic crashes, on the other hand, are reported to be one in every four victims. Sustained driving period increases fatigue which results into work and concentration breakdown.  Studies have indicated that fatigue related accidents are common in weekends and early morning. Sleepiness like alcohol reduces response time. Furthermore, 50% of fatigue related traffic crashes have been found to be fatal due to high speed impact because the driver is unable to control the impact.
Odero, et al (2009) cited in Chen (2009), found out that most road accidents involving public transport vehicle and Matatus in Kenya were due to fatigue resulting from long distance driving. A study in US by Department of Transportation investigations in 1990s found out that about 30% of road accidents are fatigue related especially in commercial transport and long haulage.

[bookmark: _Toc483237862]Sabbour and Ibrahim (2010) sought to identify driving styles and driving behaviours using medical students in Egypt. Chi-square results revealed that driver behaviours like exceeding speed, disregard of road signs, non-use of seat belts, use of alcohol among others highly led to traffic accidents. However, there is always limited evidence relating speed and accidents since there is always no data on vehicles prior to traffic accident. Also fatigue related accidents dominate long haulage   company and commercial trucks more than commuter taxis. This was thought to apply to commuter taxis on Kampala-Entebbe high way which was a shorter distance unable to tire the driver hence the investigations of the study.
[bookmark: _Toc494555342][bookmark: _Toc506559386]2.3.3	Demographic Characteristics and Road Traffic Accidents
Demographic characteristics including age and sex have been also documented for their contribution to road accidents. Burgut, et al. (2010) found out that male gender and young drivers demonstrated a higher risk of RTCs by 31.2% in Qatar. Higher accident risk among young drivers is a worldwide problem. Several studies indicate that young drivers like speeding and yet they have less driving skills. For instance in Saudi Arabia(25-35 years) is 41%, in Kenya(15-44 yeas) with 71%, in Pakistan (21-25 years) is 18%.Crashes were higher in male drivers (69.4%) with female at 30.6% largely because in Qatar women are less active on the road and are most of the time indoors hence less risk exposure. Also available literature indicates that male gender has higher risk exposure and crash involvement because they dominate commercial transport profession as drivers than women. Studies conducted both in developed and developing countries identify children, youth and the aged as high risk group to accidents.

The literature above showed that scholars expended significant effort to relate population behaviour and road accidents. Excess speed, traffic rule violation, drive under alcohol influence, driver fatigue, young aged drivers were indeed found to be common causes of RTAs. However, gaps emerge in the above studies especially at contextual levels. For instance with exception of the study by BakamaNume (2006) on road accidents in Uganda and  Nnajjuma (2013) which was carried out in the taxi industry in Uganda using the qualitative approach, all the other studies were based outside Uganda. Beside, less of these studies were conducted in commuter taxi transport environment. For instance, most of them were carried out in Europe, Gulf Asia and Arabic North Africa. However, since human behaviour is unique and their responses are influenced by their environment, behavioural attributes elsewhere may not apply to KMP/South. Therefore the contextual and methodological gaps arising from these studies made it necessary for this study to be carried out in the sub-Saharan context of Africa, particularly in Uganda.
[bookmark: _Toc483237863][bookmark: _Toc494555343][bookmark: _Toc506559387]2.4	Road Environment and Road Traffic Accidents
[bookmark: _Toc483237864][bookmark: _Toc494555344][bookmark: _Toc506559388]2.4.1	Road Qualities and Road Traffic Accidents
 A number of road environment factors have a strong association with road traffic accidents (Flores, Gotohio, Paras  & Seva, 2009). The road environment means the state of the motorways at the time of accidents including wet, dry, location, surface (BakamaNume, 2006). Road environmental factors include driving task associated with environmental factors such as traffic, road surface condition, weather and visibility conditions, and dynamic obstacles (Schick, 2009). Road environment factors also include its road lay out, roadside environment, communication from road signs and markings, lighting status in relation to the entire traffic systems (Edquist, Stephan, Wigglesworth & Lenné, 2009). The main function of traffic signs and road markings are to provide warnings, directions and guidance to the road users.

Studies conducted have associated traffic accidents with the road environment. Poor roads with potholes, lacking road signs and lighting have been significantly linked to RTAs causation. To the contrary good roads have been found increasing accident risk. For instance the quality of the road partly influence the speed a driver will drive on the road. Information regarding the study conducted in Uganda (BakamaNume, 2006) indicates that quality tarmac roads attract over speeding hence leading to fatal accidents. It was discovered in Uganda that fatalities and serious accidents are associated with the number of tarmac kilometres. Therefore improvement in road condition was associated with increased fatal and serious accidents. Besides, potholed roads prevent fast and straight line driving, hence relative reduction in fatal crashes. The road surface quality, geometry, width, curvature, road communication and lighting also have impact on road safety.

[bookmark: _Toc483237865]A study conducted by Segni (2007) on Addis Ababa Shemenene road in Ethiopia, it was found that most accidents occurred on narrow bridges, curvatures and at tangent levels. Edquist, Stephan, et  al. (2009) assessed environmental conditions influencing drivers’ speed choice in a particular road environment. The findings revealed that road environment affects driver’s perceived and appropriate speed. For instance, the level of visual information and road side features overload on the driver, hence distracting the driver’s concentration, causing road traffic accidents.
[bookmark: _Toc494555345][bookmark: _Toc506559389]2.4.2	Weather Conditions and Road Traffic Accidents
The weather conditions have been identified in several studies as a significant contributory factor in road traffic accidents. Weather conditions and time determine the visibility of the driver. For example, driving under dusk at night limits visibility hence impairing the driver’s judgement. Rainy conditions too affects clear visibility when driving. Furthermore, rains make roads wet, flooded and slippery hence minimising tyre friction and grip on the road surfaces. Also glaring sunny conditions make driving difficult. Refractive and dazzling lights from other vehicles and road environment as well terribly affect visibility and leads to under estimation of other objects on the road. In fact, in Saudi Arabia about 84.7% of the RTCs occurred during adverse sunny days during rash period between 12 noon to 3pm, Burgut, et al, (2010). In addition, most accidents were found to occur in relation to time of the day. Weekends and during day rush hours were found to record more road accidents.

Al-Ghaweel, et al. (2009) using descriptive factors in Benghazi Libya revealed that major road traffic accidents occurred because of environmental factors like inadequate lighting on small roads and low visibility as a result of fog or rains. Bener, et al. (2009) sought to study the characteristics of road traffic injuries (RTIs) among Qatari drivers. Using Qatari drivers as units of analysis, descriptive findings showed that a number of the RTIs happened during the hot climatic condition and sunny day. Kumar and Srinivasan (2013) studied the environmental factors influencing road traffic accidents with hospitalised road accident victims at Karimnagar as the study sample. Their descriptive results revealed that environmental factors caused accidents. Rainy weather and bright light were responsible for the highest accidents because of spoiling of roads due to rains and density of traffic in day light respectively. Lankarani et al. (2014) when examining the impact of roadway environmental conditions in Iran it was evident that there is a positive relationship between environmental factors and road accidents resulting from weather and time. The ratio of injuries and deaths at sunrise and sunset were higher than during daytime. Dusky weather compared to other weather conditions highly resulted into road accidents. Munteanu, Roșu, Panaitescu and Pungă (2014) analysed the conditions related to human and environmental factors that contribute to directly fatal road accidents on a representative sample of cases using cases from Forensic Service Buzau in Romania. Their logistic binomial regression analysis results revealed a significant association between environmental factors and road traffic accidents. Environmental factors included slippery roads (winter conditions), fog and darkness.

The above literature indicated that scholars attempted to relate environmental factors and road traffic accidents. However, gaps emerged at contextual and methodological review. At contextual level, most of the studies were skewed towards the Arab and Western world. The climatic and weather conditions in which these studies were conducted are far different from Ugandan’s tropical conditions. The road environments and their perception differ significantly. Since environment uniquely determines the responses and behaviour of human beings, what obtained in other environments might not have been applying in Uganda. These gaps made it necessary for the study to be carried out in the context of Uganda focusing on KMP/South.
[bookmark: _Toc483237866][bookmark: _Toc494555346][bookmark: _Toc506559390]2.5	Motor Vehicle Condition and Road Traffic Accidents
[bookmark: _Toc483237867][bookmark: _Toc494555347][bookmark: _Toc506559391]2.5.1	Vehicle Mechanical Conditions and Road Traffic Accidents
Motor vehicle traffic accident factors denote vehicle attributes that contribute to accidents through contact among themselves, man and the road environment. The vehicle technical characteristics include external accessories and electro-mechanical components (Schick, 2009). The vehicle condition including the state of its components like indicators, lights, braking system is a key factor when examining the primary causes of a traffic accident. Functional failure of any vehicle component like tyres, braking systems, lighting systems potentially leads to road traffic accident at any given time. Therefore vehicle components and vehicle maintenance form critical consideration in relation to the way it causes road traffic accidents (Agbonkhese et. al, 2013).

Ahmed, Khanom, Shampa and Bari (2004) when assessing the knowledge from the bus drivers on possible conditions causing road accidents in Dhaka city in Bangladesh as units of analysis. Correlation results revealed significant relationship between engine and head light defects with road traffic accident. Bekibele et al. (2007) examined the existence of risk factors for self reported road traffic accidents among drivers in Ibadan as the units of analysis where the descriptive results associated mechanical faults with traffic accidents. The technical breakdown of the vehicle dominates the literature regarding the causation of road accidents. The technical breakdown of the vehicle largely arises from; tear and wear, inadequate servicing, poor maintenance or poor manufacture design/manufacture defects. Defects in design or manufacture of vehicle can threaten occupants’ safety. Studies have indicated that designing of vehicles, well braking system, better tyres and extended visibility reduces accident risk. The common vehicle defects causing accidents include faults related to tyre pressure, engine components, braking and steering control system.

 In addition, Edunyah (2016) investigated causes of tyre failure on road traffic accident in Takoradi Township in Ghana with commercial drivers providing data. The study found out that the major causes of tyre failure leading to accidents included over-inflation, under-inflation, wear and tear and overloading of vehicle .Oduro (2012) studied brake failure and how it affected road safety in Ghana where the descriptive results related brake with traffic accidents. Remi,  Adegoke and Oluwaseun (2010) examined the factors leading road traffic crashes in some selected states in South Western part of Nigeria using a wide spectrum of road users as units of analysis. Regression results revealed that vehicle characteristics such as tyre failure, brake failure, or steering failure among other factors were salient factors responsible for road traffic crashes in South western states of Nigeria. Furthermore, Van Schoor, van Niekerk and Grobbelaar (2001) while studying the way mechanical failures leads to motor vehicle accidents, through descriptive findings showed that defective tyres and brakes largely contributed to mechanical failures leading to traffic accidents. 
[bookmark: _Toc483237868][bookmark: _Toc494555348][bookmark: _Toc506559392]2.5.2	Vehicle Components and Road Traffic Accidents
The major vehicle safety components includes light systems, mirrors, indicators, seatbelts,  crush helmets, child restraints and air bags. Vehicles without such components present risk to the road users. Studies for example, have found use of seatbelts to contribute 50% to 60% road accident reduction. The study in Australia by Rechnitzer, Haworth and Kowadlo (2000) found out that safety related defects were found in crashed vehicles that did not contribute to the crash. However, there was evidence that safety defects may contribute more to motorcycle crashes to car crashes, Rechnitzer, et al. (2000).
[bookmark: _Toc483237869][bookmark: _Toc494555349][bookmark: _Toc506559393]2.5.3	Vehicle Serviceability and Road Traffic Accidents
Vehicle serviceability presents significant RTAs prevention. Routine vehicle servicing reduces the risk of vehicle breakdown and failure. Serviceability in most cases goes with the age of the vehicle. Older vehicles have been found highly associated with road traffic accidents than newer vehicles. This is due to deterioration of components over time. Furthermore older models lack in-built safety features that are present in the new models. Older vehicles too, are associated with high servicing costs, hence less serviceability.  NHTSA (2013) studied the impact of the vehicle age and found out that the age of the vehicle affects drivers injury and severity. Using a multi variant logistic regression model, it was also found out that fatality injury in older vehicle is higher than a newer car. It was concluded that the probability that a driver is fatally injured increased as the age of the car driven increased. Vehicles above 18 years had for example 71% of likelihood of causing fatal accidents to the driver. However, the study considered vehicle age in terms of year of manufacture (MY), per-se, while disregarding other variables like vehicle mileage travelled, maintenance history, technological improvements in newer vehicle and  improvement in driver behaviour or driver restraint.

The literature above reveals that motor vehicle condition relates to road traffic accidents. The literature significantly indicates that common motor vehicle condition that have caused road traffic accidents include vehicle old age, poorly maintained electro mechanic system, worn out tyres, poor steering and braking systems. However, gaps emerged at both technical and contextual levels with none of the studies reportedly carried out in the Ugandan context. Since vehicle age and mechanical condition were perceived and defined from one jurisdiction to jurisdiction. This made it necessary for this study to seek to establish the extent to which motor vehicle condition contributed to road traffic accidents in the Ugandan context. 
[bookmark: _Toc483237870][bookmark: _Toc494555350][bookmark: _Toc506559394]2.6	Literature Review Summary
Literatures from previous studies worldwide suggest that three factors, namely population behaviour, the road environment, and the motor vehicle condition have been found to cause road accidents. Population characteristics related to traffic accidents have both short and long term effect. Environment characteristics relate to the road condition and its complex roadside features. The vehicle condition characteristics directly relates to the vehicle safety, serviceability and functionality. However, gaps emerged at contextual and methodological levels since the majority of the studies were conducted in different environments, legal framework and cultural background from Uganda. Also most findings considered accident causes as single independent factors and yet RTAs were due to interrelated multi factorial phenomena. In addition, the system of traffic laws, enforcement and control are key in understanding the road safety situation. The contextual and methodological gaps which existed throughout the literature made it necessary for this study to be conducted in line with the study objectives which seek to investigate the risk factors contributing to road accidents of commuter taxis in Kampala Metropolitan South, policing region, Uganda. This was achieved through independent data collection and analysis in order to reach conclusion.


[bookmark: _Toc483237871][bookmark: _Toc494555351][bookmark: _Toc506559395][bookmark: _Toc483237872][bookmark: _Toc494555352][bookmark: _Toc506559396]CHAPTER THREE: METHODOLOGY
[bookmark: _Toc483237873][bookmark: _Toc494555353][bookmark: _Toc506559397]3.1	Introduction
The chapter covers the research methods and procedures that guided this research study. It also highlights how the data was collected, analysed and presented.
[bookmark: _Toc494555354][bookmark: _Toc506559398]3.2	Research Design
The survey study sought to establish the relationship between risk factors and road traffic accidents. Since this study involved studying the interaction of variables and their characteristics, it adopted the correlational research method. The correlational design seeks to relate the independent and dependent variables (Asamoah, 2015). Correlation method determines the prevalence, frequency and relationship among variables. It also predicts and forecasts the behaviour and the relationship between two or more variables.  Since correlation helps figure out how variables are connected, it was easy to investigate the extent to which variation in one characteristic related to variations in other characteristics (Curtis, Comiskey & Dempsey, 2016). Hence, this design helped in assessing whether mitigations in risk factors may relate to change in road safety. The study involved the use of both quantitative and qualitative data collection methods. In quantitative approach, data was numerically analysed by establishing the degree of relationship and their characteristics of distribution, using both descriptive and inferential statistics like frequency distribution, correlation co-efficient and regressions. The qualitative approach involved exploration of the study problem for in-depth analysis (Castellan, 2010). In qualitative approach, data was collected through narrative discussion of life experience with the respondents. This was used in collecting primary data through interviews. Using both approaches (triangulation), the researcher was able to make statistical inferences for purpose of generalisation and narrative explanations. Both methods helped inform each other while at the same time regulating other interests. Concurrent quantitative and qualitative data collection was achieved by the use of both open ended and closed ended questions.
[bookmark: _Toc483237874][bookmark: _Toc494555355][bookmark: _Toc506559399]3.3	Study Population
The study population consisted of a representative portion of stakeholders in road safety management and commuter taxis operations in the area. These were considered to provide credible information from their point of knowledge. Also success or failure of the road safety management depended on these stakeholders. The study population was 117 respondents. The study comprised 79 field traffic police (being 30% of 264 field traffic personnel as per May 2017 KMP/South traffic manpower strength), 05 Officers-in-Charge (OCs) traffic police (from CPS Kampala, Katwe, Kajjansi, Kisubi and Entebbe police stations), 01 Regional Traffic Officer (RTO), 01 regional Inspector of Vehicles (IOV), 03 road engineers, (each from KCCA, Wakiso Local Government, Entebbe Municipality) 14 taxi stage committee managers, 14
[bookmark: _Toc483237875] drivers/conductors association executive members. The population sample of stage managers and drivers/conductors association represented their seven elective posts of each, in either taxi parks of Old taxi park and Entebbe Kitooro taxi park. The sample size selection of field traffic police, roads engineers, stage managers and conductors/drivers association executives was justified by Neuman, (2011) whereby 30% is considered as minimum sample size for a sample frame of 500 respondents and less. The study population was selected based on their work mandate, technical expertise and field experienced in commuter taxi operations. The study population provided vital information relating to the study. For example the traffic police provided some data on road accidents and on road user traffic behaviour. IOV provided information on motor vehicle roadworthiness. Roads engineers provided expert information regarding the road engineering features exposing road users to road accidents. On the other hand, the taxi stage managers and drivers/association officials provided information regarding taxi drivers’ perception to road safety risk exposure and how they ensured road safety in their operations.
[bookmark: _Toc494555356][bookmark: _Toc506559400]3.4	Sample Size and Selection
The sample size selected from the sample population of 117 therefore comprised 89 respondents. They included 65field traffic police, 04 OCs traffic police station, 01 RTO, 01 IOV, 02 roads engineer, 08 stage  managers (04 from  each, that is; Kampala- Entebbe and Entebbe-Kampala stages based in Old Taxi park and Entebbe Kitoro taxi parks respectively), 08 taxi drivers/conductors association executive members (04 from each taxi parks above). The sample size was further determined using the Small Sample Technique by Krejcie and Morgan (1970) (see Appendix A).
[bookmark: _Toc494555357][bookmark: _Toc506559318][bookmark: _Toc506559401]Table 3.1: Population, Sample Size and Selection Technique
	 Population Category
	Sampled  population
	Sample  Size
	Sampling Technique
	Instrument/ tool
	Rationale for tool

	Field traffic police
	79
	65
	Systematic random sampling
	Questionnaire
	Large sample size

	 OCs traffic police station
	05
	04
	Purposive sampling
	Questionnaire
	Nature of operations

	 Taxi park stage managers
	14
	08
	Purposive sampling
	Questionnaire
	Nature of operations

	Taxi drivers/ Conductors association executives
	14
	08
	Purposive sampling
	Questionnaire
	Nature of operations

	Area  works engineers
	03
	02
	Purposive sampling
	Interview
	Expertise

	RTO
	01
	01
	Purposive
	Interview
	Experience

	IOV
	01
	01
	Purposive
	Interview
	Expertise

	Total
	117
	89
	
	
	


Source: Primary Data 
[bookmark: _Toc483237876][bookmark: _Toc494555358][bookmark: _Toc506559402][bookmark: _Toc353188598]3.5	Sampling Techniques
[bookmark: _Toc483237877]The study used two sampling methods, namely systematic and purposive methods. 
[bookmark: _Toc494555359][bookmark: _Toc506559403]3.5.1	Systematic Random Sampling
This is probability sampling technique whereby every kth element in a list is chosen for consideration in the study sample (Mugenda & Mugenda,2003). Kth  is obtained by dividing the   population size by the required sample size. The k makes a sample interval, obtained through random sampling (Babbie, 2007). This method was used to choose a desired sample size from a large sample frame like field traffic police. A list of all field traffic officers (sample frame of 264 personnel) were obtained from the KMP/South RTO’s office, then a desired sample size (30% of the sample frame) was determined. Thereafter the total population was divided by the desired sample size in order to get the sample interval (k), arrived at through random sampling. Hence every kth was selected and included in the study. The sampling method was easy to use and minimised sampling bias.
[bookmark: _Toc483237878][bookmark: _Toc494555360][bookmark: _Toc506559404]3.5.2	Purposive Sampling
[bookmark: _Toc483237879]Purposive sampling technique involves the researcher deliberately choosing certain elements or cases in regard to specific objectives (Teddlie  & Yu, 2007). Informants were deliberately chosen based on the qualities they possess. Based on their specific desired attributes, cases of subjects were therefore handpicked (Mugenda & Mugenda, 2003). A purposive sample depends on the judgment of the researcher because the participants selected were considered a source of information based on their experience or expertise (Tongco, 2007). This method was useful in obtaining data from a relatively small population sample the researcher considered key based on their expert knowledge like OCs traffic, RTO, IOV, works engineers, taxi stage managers and drivers’ association officials. The researcher obtained lists (sample size) of the respondents from their respective management offices.
[bookmark: _Toc494555361][bookmark: _Toc506559405]3.6	Data Collection Methods
Data were collected using two methods namely; questionnaire survey and interview.
[bookmark: _Toc483237880][bookmark: _Toc353188599][bookmark: _Toc494555362][bookmark: _Toc506559406][bookmark: _Toc353188600]3.6.1	Research Questionnaire Survey
[bookmark: _Toc494555363][bookmark: _Toc506559407]In the questionnaire survey, the participants were asked structured written questions about the subject. They offered their feelings on a study problem. By questionnaire survey, the respondents chose only the most important alternative. This prevented the respondents from expressing their preference over the others (Kostere, Levinskas, Percy & Piotrowski, 2008). The questionnaire survey is useful in collecting information from a large pool of respondents much easier than other methods (Cheung & Hew, 2009). It provided higher respondents confidentiality. Respondents who could answer the questions in English were translated for. It was used to collect data on a large sample size and busy respondents by nature of work operations like field traffic officers, OCs traffic, stage managers and drivers/conductor association executive. This was done to save time and cost.
[bookmark: _Toc483237881][bookmark: _Toc494555364][bookmark: _Toc506559408]3.6.2	Interview
[bookmark: _Toc414087237][bookmark: _Toc353188604][bookmark: _Toc483237883]An interview is one of the methods used in qualitative data collection. Oral responses were sought by directly asking respondents questions about the study problem. Interviewing targets a particular population with specific information. With interviewing, the participants orally expressed views regarding a given subject from their point of opinion (Kajornboon, 2005). Interviewing was chosen because respondents had the freewill to answer orally about a subject with less limitation. With interviews, the interviewer guided and controlled the discussion by seeking clarification hence increasing chances of obtaining the desired results. This was used in collecting information from authoritative respondents like IOV, RTO and roads engineers.
[bookmark: _Toc494555365][bookmark: _Toc506559409]3.7	Data Collection Instruments
[bookmark: _Toc483237884]The instruments that were used in investigation included questionnaire and an interview guide. The tools were determined by the nature of data to be collected, research objectives, time and budget.
[bookmark: _Toc494555366][bookmark: _Toc506559410]3.7.1	Research Questionnaire
The study adopted a self-administered questionnaire (SAQ) to obtain information from a large population sample size in order to save time and cost. The SAQ included a close-ended questionnaire with question items based nominal scale with appropriate alternatives for section A including demographic characteristics of the respondents and ordinal scale based on the five-point Likert, from a minimum of 1 through 5 for sections B. The SAQ was selected because it enhanced anonymity and honesty. The mixture of closed and open questions generated in-depth results. Hence SAQ was useful to collecting information from field traffic police, taxi stage managers and drivers/conductors association executives, due to large sample size, their nature of busy work, cost and time saving.
[bookmark: _Toc483237885][bookmark: _Toc494555367][bookmark: _Toc506559411]3.7.2	Interview Guide
An interview involves a face-to-face verbal interface used to collect data in a qualitative research. An interview guide provides a guided process through which an interview is conducted. The question items for the respondents were identical questions eliciting open-ended responses. The open-endedness of interview questions allowed the participants to provide detailed information and allowing the asking of questions that stimulated responses and further questioning. This also allowed more clarification and in-depth probe during the interview. The participants were allowed to fully air out their viewpoints and experiences (Turner III, 2010). Based on expertise and experience, interviewees included RTO, IOV and works engineers in order to generate an in-depth analysis.

[bookmark: _Toc483237886][bookmark: _Toc494555368][bookmark: _Toc506559412]3.8	Research Procedure
Upon successful defence and approval of research proposal, the researcher obtained a written authorisation from the head of Higher Degrees Department at Uganda Management Institute (UMI) allowing the collection of data. The researcher personally administered the instruments. Each questionnaire contained a letter explaining the aim of this study.  Interviews were recorded besides the researcher jotting down the most important points during the interface with the respondents. 
[bookmark: _Toc483237887][bookmark: _Toc494555369][bookmark: _Toc506559413][bookmark: _Toc483237888]3.9	Data Quality Control
[bookmark: _Toc494555370][bookmark: _Toc506559414]3.9.1.	Validity
Validity is the measure of the accuracy and quality of instruments used to obtain data about the phenomenon under study and truthfulness of findings. This study considered content validity which is the degree a tool possesses all features of a given social concept (Sushiln & Verma, 2010). Using inter judge, two research consultants helped in the calculating of content validity index (CVI). Each of the judges rated the items on a two point rating scale of Relevant (R) and Irrelevant (IR) and their ratings on either side of the scale and dividing by two to get the average index (CVI).  The items rated irrelevant were removed or replaced with relevant ones.  


The formula used to calculate CVI was; 
	CVI = n/N
Where: n = number of items rated as relevant 
N= Total number of items in the instrument 

[bookmark: _Toc491852675]The CVI for the constructs valid was at above 0.70 which is the benchmark for CVI of a study instrument (Parsian & Dunning, 2009). CVI results were as presented in Table 3.2.
[bookmark: _Toc494555371][bookmark: _Toc506559319][bookmark: _Toc506559415]Table 3.2: Content Validity Index
	[bookmark: _Toc399862303][bookmark: _Toc506559416]Items
	[bookmark: _Toc506559417]Number of Items 
	[bookmark: _Toc399862304][bookmark: _Toc506559418]Content Validity Index

	Road traffic accidents
	11
	0.82

	Populating behaviour 
	9
	0.78

	Road environment 
	7
	0.86

	Motor vehicle conditions
	6
	0.83



[bookmark: _Toc483237889][bookmark: _Toc494555372][bookmark: _Toc506559419]3.9.2	Reliability
Reliability is the degree to which an instrument repeatedly produces the same results when applied under different circumstances. It is the consistency of measurement or stability of measurement over a variety of conditions in which basically the same results should be obtained (Drost, 2011). To attain reliability for the qualitative instrument regular guidance from the supervisor and fellow participants was maintained. After data had been collected, it was systematically checked, focus maintained and errors identified and corrected (Anney, 2014). Reliability for quantitative data was determined by calculating Cronbach Alpha using SPSS 22.0 (Statistical Package for Social Scientists)  The instruments was found valid at above 0.70 (70) after a pilot study. The reliability results are presented in Table 3.3. 
[bookmark: _Toc494555373][bookmark: _Toc506559320][bookmark: _Toc506559420]Table 3.3 Reliability Indices
	[bookmark: _Toc506559421]Items
	[bookmark: _Toc506559422]Number of Items 
	[bookmark: _Toc506559423]Cronbach alpha (α

	Road traffic accidents
	11
	0.843

	Populating behaviour 
	9
	0.713

	Road environment 
	7
	0.843

	Motor vehicle conditions 
	6
	0.863



[bookmark: _Toc483237890][bookmark: _Toc494555374][bookmark: _Toc506559424]3.10	Data Analysis
[bookmark: _Toc483237891][bookmark: _Toc494555375][bookmark: _Toc506559425]3.10.1	Quantitative Data Analysis
After collecting data from the field, they were processed in preparation for analysis through coding, data entry using the Statistical Package for Social Sciences (SPSS 24.0), summarising them using frequency tables, identifying and editing the errors. Quantitative data analysis involved calculating descriptive statistics using frequency distribution like mean, standard deviation, percentages for descriptive analysis. For inferential statistics, correlations were used to establish the strength of the relationship among the variables. Regression analysis was used in the testing of the hypothesis (Simpson, 2015). This enabled the researcher in making of statistical inferences. 
[bookmark: _Toc483237892][bookmark: _Toc494555376][bookmark: _Toc506559426]3.10.2	Qualitative Data Analysis
After the data have been collected, they were processed for analysing through identification, categorisation, coding, indexing, and interpretation and exploration of relationships between categories (Lacey & Luff, 2001). Data were analysed through content analysis. The data were interpreted by composing explanations and substantiating them using the respondents open responses. While analysing qualitative data, conclusions were obtained regarding how different variables were related.
[bookmark: _Toc483237893][bookmark: _Toc494555377][bookmark: _Toc506559427]3.11	Measurement of Variables
The study variables in the self-administered questionnaire were measured based on question items developed according to the nominal and ordinal scale. The nominal scale applied to data divided into different categories to identify demographic characteristics of the respondents without following any deliberate order with numerical codes to the different categories. Coding did not mean that one code was superior to the other. Ordinal scales applied to data whose values or categories were ranked. These categories possessed the characteristic for ranking with codes assigned superior ranking (Harry et al., 2010). The ranking for the ordinal scale was a five-point Likert Scale (Where; 1 = strongly disagree 2 = disagree 3 = undecided 4 = agree 5 = strongly agree).
[bookmark: _Toc483237894][bookmark: _Toc494555378][bookmark: _Toc506559428]3.10	Ethical Considerations
Throughout the study, the researcher maintained high ethical standards by protecting the rights of others, acknowledging the source of material used, obtain informed consent from respondents before collecting the data. In addition, the researcher minimised all forms of bias by use of Questionnaire, structured interviews. This was done through asking indirect questions, crafting open ended questions and maintaining the neutral stance (Pannucci & Wilkin, 2010). The researcher  ensured  that the informants confidentiality of their responses was guaranteed through observing anonymity in the presentation of the data.  
[bookmark: _Toc491852716][bookmark: _Toc494555412][bookmark: _Toc362268343][bookmark: _Toc494555379][bookmark: _Toc506559429][bookmark: _Toc357376240][bookmark: _Toc357376086][bookmark: _Toc357375896][bookmark: _Toc491852682][bookmark: _Toc494555380][bookmark: _Toc506559430]
CHAPTER FOUR: PRESENTATION, ANALYSIS 
AND INTERPRETATION
[bookmark: _Toc357376241][bookmark: _Toc357376087][bookmark: _Toc357375897][bookmark: _Toc491852683][bookmark: _Toc494555381][bookmark: _Toc506559431][bookmark: _Toc491852684]4.1  Introduction
[bookmark: _Toc494555382][bookmark: _Toc506559432][bookmark: _Toc491852685]This chapter is a presentation, analysis and interpretation of the results obtained from the collected data.  The study investigated the risk factors associated with high road traffic accidents of commuter taxis in KMP/ South policing region. Specifically, the study sought to establish the association between population behaviour with the road traffic accidents; to find out the extent to which the road environment associated with the road traffic accidents; and to determine the extent to which the motor vehicle condition associates with the road traffic accidents of commuter taxis.
[bookmark: _Toc494555383][bookmark: _Toc506559433]4.2  Response Rate
[bookmark: _Toc491852554][bookmark: _Toc491852686][bookmark: _Toc494555384][bookmark: _Toc506559434][bookmark: _Toc491852687]The researcher planned to collect data from 89 respondents that include 65 Field traffic police officers, four OCs traffic police station, eight Taxi park stage managers,  eight Taxi drivers/ Conductors association executives, two Area  works engineers, one RTO, and one IOV.  However, not full questionnaire survey data was obtained from all the distributed 85 questionnaires. Only 83 questionnaires were returned as presented in Table 4.1



[bookmark: _Toc494555385][bookmark: _Toc506559321][bookmark: _Toc506559435]Table 4.1: Respondents Response Rate
	Respondents 
	Selected Sample
	Responding Sample
	Response Rate Percent

	Field traffic police
	65
	63
	97.0

	 OCs traffic police station
	04
	04
	100

	Taxi park stage managers
	08
	08
	100

	Taxi drivers/ conductors association executives
	08
	08
	100

	Area  works engineers
	02
	02
	100

	RTO
	01
	01
	100

	IOV
	01
	01
	100

	Total  
	89
	87
	98.0



[bookmark: _Toc491852688]The data in Table 4.1 shows that data were collected from 87 (98%) respondents out of the initially planned 89 (100.0%). This response rate was deemed an appropriate because Sivo, Saunders, Chang and Jiang (2006) suggest that a response rate of 0.60 (60%) is good enough.
[bookmark: _Toc494555386][bookmark: _Toc506559436]4.3  Background Characteristics
This section  presents the biographic details about 83 questionnaire respondents  regarding gender, years in terms of age groups, levels of education, length of years involved with commuter taxi operations/ road safety and position in Transport Industry/ road safety. The biographic information was a basic judgement tool that determined whether data was collected from the right category of respondents in terms of gender and age participation and informed respondents. This would render the credibility of data. The data on the same is as presented in Table 4.2.
[bookmark: _Toc491852689]

[bookmark: _Toc494555387][bookmark: _Toc506559322][bookmark: _Toc506559437]Table 4.2: 	Respondents Background Characteristics
	Item 
	Categories 
	Frequency
	Percent

	Gender of the Respondents 
	Male
	53
	63.9

	
	Female
	30
	36.1

	
	Total
	83
	100.0

	Age Groups  
	Below 30 years
	25
	30.1

	
	30-40 years
	32
	38.6

	
	40-50 years
	20
	24.1

	
	Above 50 years
	6
	7.2

	
	Total
	83
	100.0

	Education levels
	Primary
	14
	16.9

	
	Secondary
	35
	42.2

	
	Professional qualification
	22
	26.5

	
	Bachelor’s degree
	10
	12.0

	
	Postgraduate
	2
	2.4

	
	Total
	83
	100.0

	Number of years involved with commuter taxi operations/road safety
	Below 5 years
	15
	18.1

	
	5-10 years
	44
	53.0

	
	Above 10 years
	24
	28.9

	
	Total
	83
	100.0

	Position in Transport Industry/
road safety
	Field traffic police
	63
	75.9

	
	Divisional OCs traffic police
	4
	4.8

	
	Taxi park stage managers
	8
	9.6

	
	Taxi drivers/ conductors association executives
	8
	9.6

	
	Total
	83
	100.0




The data in Table 4.2 on gender indicate that the majority percentage (63.9%) of the respondents was of males and 36.1% were females. These data suggest that there were more males who were involved in the transport industry. However, data obtained was representative of both gender groups because the number of females participating in the study was also sufficient enough. Thus, the results captured views of both gender categories on risk factors and road traffic accidents. The data on age show that the larger percentage (38.6%) of the respondents was of those in the age group 30 but below 40 years followed by 30.1% who were those below 30 years and 24.1% were those that were 40-50 years. The least group was of those in age category above 50 years.  The data suggested that respondents involved in the study represented different age categories of respondents in the transport industry. The low participation of female gender and older people above 50 years shows that these demographic characteristic are less in traffic police and taxi industry. This meant that the results were dependable they were representative of opinions of respondents of different age groups.

The data on education levels in Table 4.2 show that the larger percentage (42.2%) was of those people who had attained secondary education, followed by 26.5% with professional qualifications, 16.9% with primary education, 12.0 with Bachelor’s degrees and 2.4% with post graduate. Generally, the findings showed that the majority of the respondents had secondary level of education and above. Therefore, their responses could be considered authentic because they respond easily to items in the questionnaire survey because of their fluency in the language used in the study, namely; English. The results on status of the respondents in Table 4.2 show that the larger percentage (53%) of the respondents had been involved in commuter taxi operations/road safety for 5-10 years, 28.9% had been involved for above 10 years and 18.1% had been involved in commuter taxi operations/ road safety for below five years. However, with most of the respondents having been in the transport industry for more than five, this helped the researcher to obtain credible information as these had sufficient information about the study problem. 
With respect to position in transport industry/ road safety, details are presented in Table 4.3

[bookmark: _Toc506559323][bookmark: _Toc506559438]Table 4.3  Position held in road safety/transport industry
	Position in Transport Industry/
road safety
	Field traffic police
	63
	75.9

	
	OCs traffic police station
	4
	4.8

	
	Taxi park stage managers
	8
	9.6

	
	Taxi drivers/ conductors association executives
	8
	9.6

	
	Total
	83
	100.0



The majority percentage(75.9%) were field traffic officers, followed by 9.6% who were taxi park stage managers, another 9.6% who were taxi drivers/ conductors association executives and 4.8% and the remaining 4.7% OCs traffic police. Whereas, field traffic officers were the majority, all groups were equally represented because each category was proportionate to its population in the transport industry. Therefore, the results were representative of all the groups. 
[bookmark: _Toc494555388][bookmark: _Toc506559439]4.4  Descriptive Analysis
[bookmark: _Toc494555389][bookmark: _Toc506559440]Road Traffic Accidents (Dependent Variable)
The self-administered questionnaire (see Appendix B) reveals that road traffic accidents were measured using 11 items. The 11 items measuring road traffic accidents are presented in Table 4.4. The items were scaled using the five-point Likert scale where code 1 = Strongly Disagree, 2 = Disagree, 3 = Undecided, 4 = Agree and 5 = Strongly Agree. For each of the items measuring road traffic accidents, descriptive statistics that include frequencies, percentages and means are presented. The results are as presented in Table 4.3.
[bookmark: _Toc491852691][bookmark: _Toc494555390][bookmark: _Toc506559324][bookmark: _Toc506559441]Table 4.4: Frequencies, Percentages and Means on Road Traffic Accidents
	Road Traffic Accidents
	F/%
	SD
	D
	A
	SA
	Mean

	The rate of motor vehicle accidents is high
	F
	7
	16
	38
	22
	3.63

	
	%
	8.4
	19.3
	45.8
	26.5
	

	Road accidents are a public health problem
	F
	5
	10
	51
	17
	3.78 

	
	%
	6.0
	12.0
	61.4
	20.5
	

	Road accidents resulting in deaths of persons are frequent
	F
	5
	11
	59
	8
	3.65 

	
	%
	6.0
	13.3
	71.1
	9.6
	

	Head on collisions are a common occurrence
	F
	6
	9
	48
	20
	3.81

	
	%
	7.2
	10.8
	57.8
	24.1
	

	Rear end collisions are frequent
	F
	3
	7
	59
	14
	3.89  

	
	%
	3.6
	8.4
	71.1
	16.9
	

	Side collisions happen quite often
	F
	4
	14
	47
	18
	3.73 

	
	%
	4.8
	16.9
	56.6
	21.7
	

	Multi-party accidents occur frequently
	F
	9
	13
	39
	22
	3.63

	
	%
	10.8
	15.7
	47.0
	26.5
	

	Vehicle slip off on the roads are common
	F
	15
	27
	33
	8
	2.90 

	
	%
	18.1
	32.5
	39.8
	9.6
	

	Hit and run accidents are common
	F
	3
	14
	64
	2
	3.59

	
	%
	3.6
	16.9
	77.1
	2.4
	

	Road accidents leading to serious vehicles  damages are frequent
	F
	13
	17
	43
	10
	3.24 

	
	%
	15.7
	20.5
	51.8
	12.0
	

	Vehicles damaged beyond repair are common
	F
	8
	25
	45
	5
	3.17

	
	%
	9.6
	30.1
	54.2
	6.0
	





The results in Table 4.4 with respect to whether the rate of motor vehicle accidents was high, cumulatively the majority percentage (72.3%) of the respondents agreed while the remaining 27.7% disagreed. The mean = 3.63 was close to four which indicated that the respondents agreed (high) on the five point Likert scale used.   Therefore, the results suggested that the rate of motor vehicle accidents was high. As to whether road accidents were a public health problem, cumulatively the majority percentage (81.9%) of the respondents agreed with 18.0% disagreeing. The mean = 3.78 close four suggested that the respondents agreed. Therefore, the results suggested that road accidents were a public health problem.

With respect to whether road accidents resulting in deaths of persons were frequent, cumulatively the majority percentage (80.7%) disagreed with 19.3% agreeing. The mean = 3.65 close to three 4, corresponded with agreed. With a high mean, the results suggested that road accidents resulting in deaths of persons were frequent. As regards whether head on collisions were a common occurrence, cumulatively the majority percentage (81.9%) of the respondents agreed with 18.0% disagreeing. The mean = 3.81 was high meaning that the respondents agreed. These results therefore suggested that the respondents indicated that head on collisions were a common occurrence. 

Regarding whether rear end collisions are frequent, the majority percentage (88.0%) of the respondents agreed with 12.0% disagreeing. The mean 3.89 implied that the respondents agreed. This suggested that rear end collisions are frequent. Concerning whether side collisions happened quite often, cumulatively the larger percentage (78.3%) of the respondents agreed with 21.7% disagreeing. The mean = 3.73was close to three which on the scale used corresponded with agreed.  This implied that the respondents indicated that side collisions happened quite often.

As to whether multi-party accidents occur frequently, the majority percentage (73.5%) of the respondents agreed with 26.5% disagreeing. The mean = 3.63 was close four which on the scale used corresponded with agreed. This meant that multi-party accidents occur frequently. Regarding whether vehicle slips off on the roads were common, the larger percentage (50.6%) disagreed with 49.4% agreeing. The mean = 2.90 close to three which corresponded with undecided meant that the respondents indicated that vehicle slips off on the roads were moderate. As to whether hit and run accidents were common, cumulatively the larger percentage (79.5%) of the respondents disagreed with 20.5% agreeing. The mean = 3.59 close to three suggested that the respondents agreed. This meant that hit and run accidents were common.

With respect to whether road accidents leading to serious vehicles damages were frequent, the larger percentage (63.8%) of the respondents agreed with 36.2% disagreeing. The mean = 3.24 close to three which on the scale used corresponded with undecided suggested that road accidents leading to serious vehicles damages were moderate. With regard to whether vehicles damaged beyond repair were common, the larger percentage (60.2%) of the respondents agreed with 39.7% disagreeing. The mean = 3.17 close to three which on the scale used corresponded with undecided suggested that vehicles damaged beyond repair were moderate. To establish whether the results in Table 4.3 were normally distributed an average index was computed. The curve in Figure 4.1 shows that the results were normally distributed. 
[image: ]
[bookmark: _Toc491852693][bookmark: _Toc494555392][bookmark: _Toc506559333][bookmark: _Toc506559442]Figure 4.1: Histogram for Road Traffic Accidents

Figure 4.1 shows normal distribution of the responses obtained from the respondents. This means that the data obtained on road traffic accidents could be subjected to linear correlation and regression and appropriate results obtained.
[bookmark: _Toc506559325][bookmark: _Toc506559443]Table 4.5: Details of interview respondents
	Category
	Sample size
	Code

	Road works engineers 
	02
	001

	RTO
	01
	002

	IOV
	01
	003



Through interviewing, the respondents were asked to give their comment on the rate of accidents as a result of commuter taxis in Kampala. The respondents indicated that there was a variety of traffic accidents. The respondents revealed that the traffic accidents that frequently took place included vehicle collisions of different nature, hit and run accidents, and those that impact serious wreckage to the vehicles. Also fatal accidents causing deaths, serious injuries and minor injuries were a common phenomenon in Kampala. For instance, respondent 002 stated, 
“Nearly on every day basis our officers carry victims picked on the road by hit and run vehicles. The problem is critical because it largely occurs at night involving taxis and other vehicles…even accident emergency services are lacking.” 

Also respondent 003 noted, 
“Common traffic accidents among taxi drivers are collisions from different angles as they compete for space in the parks, parking reserves and hitting of motorcycle riders. Such accidents occur almost every moment and they are hard to control especially on our narrow roads and poor parking areas.” 

Similarly, respondent 003 stated,
“In Kampala, most accidents are minor accidents as people including taxi drivers compete for space especially during traffic jams. Since vehicles during the day are always not very fast, because of jam, most of the accidents are normally minor. Critical accidents that cause high wreckage and death normally involve heavy vehicles because of mechanical issues and rarely such accidents involve taxis.” 

 Further, respondent 003 remarked, 
“Most accidents involving taxis are minor collisions resulting from poor driving, struggling for space with other motorists and boda-bodas.  Serious accidents involving taxis normally occur at night when the roads are clear and taxi drivers can then drive at high speed even with limited visibility.” 

The results above suggest that a variety of accidents occurred at a high rate and involved taxis but these accidents were mainly not very fatal because they occurred in cars at low speed. Overall, these results relate to the descriptive statistics results which revealed that road traffic accidents rate was high in the area of study.
[bookmark: _Toc494555393][bookmark: _Toc506559444][bookmark: _Toc491852696]4.5  Road Traffic Accidents Risk Factors (Independent Variable)
The independent variable, namely; risk factors was measured using three constructs, namely population behaviour, road environment factors and motor vehicle condition. The results for each of these constructs follow. 
[bookmark: _Toc494555394][bookmark: _Toc506559445]4.5.1  Population Behaviour (Independent Variable -  IV1)
[bookmark: _Toc491852697]The self-administered questionnaire (see Appendix B) shows that that population behaviour which was derived from the first objective of the study seeking to establish the association between population behaviour with the road traffic accidents of commuter taxis was measured using 09 items. The 09 items measuring population behaviour are presented in Table 4.6. 

[bookmark: _Toc494555395]

[bookmark: _Toc506559326][bookmark: _Toc506559446]Table 4.6: Frequencies, Percentages and Means for Population Behaviour
	Population Behaviour
	F/%
	SD
	D
	U
	A
	SA
	Mean

	There is frequent  violation of traffic laws
	F
	6
	17
	
	42
	18
	3.59

	
	%
	7.2
	20.5
	
	50.6
	21.7
	

	The population has limited knowledge of road traffic rules
	F
	2
	2
	
	50
	29
	4.23

	
	%
	2.4
	2.4
	
	60.2
	34.9
	

	Road users frequently use the roads carelessly
	F
	5
	11
	
	59
	8
	3.92 

	
	%
	6.0
	13.3
	
	71.1
	9.6
	

	There is excess speeding by drivers
	F
	7
	10
	
	46
	20
	3.75

	
	%
	8.4
	12.0
	
	55.4
	24.1
	

	Elderly drivers (above 70 years are common
	F
	3
	28
	6
	32
	14
	3.73

	
	%
	3.6
	33.7
	7.2
	38.6
	16.9
	

	People drive while under the influence of alcohol
	F
	9
	13
	
	39
	22
	3.63

	
	%
	10.8
	15.7
	
	47.0
	26.5
	

	More road accidents involve male taxi drivers than female drivers
	F
	11
	25
	
	39
	8
	3.10 

	
	%
	13.0
	30.1
	
	47.0
	9.6
	

	Children and youths frequently get involved in road accidents
	F
	3
	14
	
	63
	3
	3.59 

	
	%
	3.6
	16.9
	
	75.9
	3.6
	

	It is common for people to drive despite being fatigued
	F
	-
	22
	1
	52
	8
	3.55 

	
	%
	-
	26.5
	1.2
	62.7
	9.6
	




The results in Table 4.6 with respect to whether there was frequent violation of traffic laws, cumulatively the majority percentage (72.3%) of the respondents agreed while the remaining 27.7% disagreed. The mean = 3.59 was close to four which indicated that the respondents agreed (high) on the five point Likert scale used. Therefore, the results suggested that there was frequent violation of traffic laws. As to whether the population had limited knowledge of road traffic rules, cumulatively the majority percentage (95.1%) of the respondents agreed with 4.8% disagreeing. The mean = 4.23 close four suggested that the respondents agreed. Therefore, the results suggested that the population had limited knowledge of road traffic rules.

With respect to whether road users frequently used the roads carelessly, cumulatively the majority percentage (80.7%) agreed with 19.3% disagreed. The mean = 3.91 close to four, corresponded with agreed. With a high mean, the results suggested that road users frequently used the roads carelessly.  Concerning whether elderly drivers (above 70 years) were common, cumulatively the larger percentage (55.5%) of the respondents agreed with 37.3% disagreeing. The mean = 3.73 was close to three which on the scale used corresponded with undecided.  This implied that the respondents indicated there was a moderate number of an elderly driver (above 70 years).  

As to whether people drive while under the influence of alcohol, cumulatively the majority percentage (73.5%) of the respondents agreed with 26.5% disagreeing. The mean = 3.63 was close four which on the scale used corresponded with agreed. This meant that people drive while under the influence of alcohol. Regarding whether more road accidents involved male taxi drivers than female drivers, the larger percentage (95.2%) agreed with 4.8% disagreeing. The mean = 4.19 close to four which corresponded with agreed meant that the respondents indicated that more road accidents involved male taxi drivers than female drivers. This could be because there are few female taxi drivers. As to whether children and youths frequently got involved in road accidents, cumulatively the larger percentage (79.5%) of the respondents disagreed with 20.5% agreeing. The mean = 3.59 close to three suggested that the respondents agreed. This meant that children and youths frequently got involved in road accidents.

With regard to whether it was common for people to drive despite being fatigued, the majority percentage (72.3%) of the respondents agreed while 26.5% disagreed and 1.2% was undecided. The mean = 3.55 close to four suggested that it was common for people to drive despite being fatigued.  To find out whether the results in Table 4.4 were normally distributed an average index was computed. The curve in Figure 4.2 shows that the results were normally distributed. 
[bookmark: _Toc494555398]
[image: ]

[bookmark: _Toc506559334][bookmark: _Toc506559447]Figure 4.2:  Histogram for Population Behaviour

Figure 4.2 shows normal distribution of the responses obtained from the respondents. This means that the data obtained on population behaviour could be subjected to linear correlation and regression and appropriate results obtained.

In the interviews, the respondents were asked a variety of questions in respect of human behaviour in relation to accidents. In their responses, the respondents gave several responses, however, they generally indicated that violation of traffic laws such as over speeding, drunken driving, overloading and talking on mobile phones. The respondents indicated that drivers also caused accidents because of drugs abuse and driving while fatigued. For example, one respondent stated that many accidents are as a result of over speeding with some drivers zooming through zebra crossings and traffic lights without stopping even when they are required. There are drivers who careless about traffic rules which consequently lead accidents. While another respondent reported that there is high level disrespect of speed limits with drivers driving very fast to beat traffic lights, manoeuvring recklessly through traffic jams including even on road-shoulders and pavements. This leads to knocking those using the shoulders or crossing between vehicles in traffic jam.   Respondent 002 also noted;
“Especially for those accidents which take place at night, drivers are normally drunk. Even some drivers drink throughout the night but chose drive during the day without having rest. They end sleeping while driving which causes accidents. Also in taxi drivers these days there is a habit of use of drugs especially opium. These makes the drivers drive recklessly and they end up causing traffic accidents”. 

Similarly, respondent 001 observed;
“Some of the taxi drivers lack knowledge of proper road use because they have       never acquired some basic training in traffic rules……”

The respondents also revealed that there were cases of talking on mobile phones and sending text messages while driving. The respondents indicated that drivers sometimes get distracted as they are using their phones and they end up causing accidents. The respondents also revealed that often, pedestrians especially children cross roads careless which results in accidents. The views above show that human behaviours caused accidents. These views resonate with the descriptive results which showed that the level of human behaviour in relation to causing of accidents was high. 
[bookmark: _Toc494555399][bookmark: _Toc506559448]4.5.2	Road Environment (Independent Variable  - IV2)
The self-administered questionnaire (see Appendix B) shows that that road environment which was derived from the second objective of the study seeking to find out the extent to which the road environment associated with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region was measured using  07 items. The 07 items measuring road environment are presented in Table 4.7. 

[bookmark: _Toc494555400][bookmark: _Toc506559327][bookmark: _Toc506559449]Table 4.7: Frequencies, Percentages and Means for Road Environment
	Road Environment
	F/%
	SD
	D
	U
	A
	SA
	Mean

	Road signs on the roads are insufficient
	F
	12
	18
	7
	31
	15
	3.23

	
	%
	14.5
	21.7
	8.4
	37.3
	18.1
	

	In some places road signs are not clear
	F
	19
	31
	
	23
	10
	2.69

	
	%
	22.9
	37.3
	
	27.7
	12.0
	

	Identifying one way roads is hard for new drivers in the city
	F
	3
	28
	
	40
	12
	3.36

	
	%
	3.6
	33.7
	
	48.2
	14.5
	

	The roads are dark at night due to low roadside lights
	F
	5
	36
	
	30
	12
	3.10

	
	%
	6.0
	43.4
	
	36.1
	14.5
	

	Potholes  are a common phenomenon on the roads
	F
	11
	41
	-
	21
	10
	2.73

	
	%
	13.3
	49.4
	-
	25.3
	12.0
	

	Roads get flooded when there are heavy rain downpour
	F
	25
	24
	
	23
	11
	2.65

	
	%
	30.1
	28.9
	
	27.7
	13.3
	

	The roads are narrow
	F
	11
	35
	
	24
	13
	2.92

	
	%
	13.3
	42.2
	
	28.9
	15.7
	




The results in Table 4.7 with respect to whether road signs on the roads were insufficient showed that cumulatively, the majority percentage (55.4%) of the respondents agreed while 36.2% disagreed and 8.4% were undecided. The mean = 3.23 was close to three which indicated that the respondents were undecided (fair) on the five point Likert scale used. Therefore, the results suggested that road signs on the roads were somehow insufficient. As to whether in some places road signs were not clear, cumulatively the majority percentage (60.2%) of the respondents disagreed with 39.7% disagreeing. The mean = 2.69 close four suggested that the respondents were undecided. Therefore, the results suggested that in some places road signs were not clear.

With respect to whether identifying one way roads was hard for new drivers in the city, cumulatively the larger percentage (62.7%) agreed with 37.3% disagreeing. The mean = 3.36 close to three, corresponded with undecided. With an average mean, the results suggested that moderately, identifying one way roads was hard for new drivers in the city. As regards whether the roads were dark at night due to low roadside lights, cumulatively the majority percentage (50.6%) of the respondents agreed with 49.4% disagreeing. The mean = 3.10 was low meaning that the respondents were undecided. These results therefore suggested that fairly roads were dark at night due to low roadside lights. 

Regarding whether potholes were a common phenomenon on the roads, cumulatively the majority percentage (62.7%) of the respondents agreed with 37.3% disagreeing. The mean 2.73 close to three that is undecided implied that the respondents indicated that fairly, potholes were a common phenomenon on the roads. Concerning whether roads got flooded when there were heavy rain downpours, cumulatively the majority percentage (59.0%) of the respondents disagreed with 41.0% agreeing. The mean = 2.65 was close to three which on the scale used corresponded with undecided.  This implied that the respondents indicated that sometimes roads got flooded when there were heavy rain downpours.  
As to whether the roads were narrow, cumulatively the majority percentage (55.5%) of the respondents disagreed with 44.6% agreeing. The mean = 2.92 was close three which on the scale used corresponded with undecided. This meant that some roads were narrow. To find out whether the results in Table 4.7 were normally distributed an average index was computed. The curve in Figure 4.3 shows that the results were normally distributed. 

[bookmark: _Toc494555402][image: ]

[bookmark: _Toc506559335][bookmark: _Toc506559450]Figure 4.3:  Histogram for Road Environment

Figure 4.3 shows normal distribution of the responses obtained from the respondents. This means that the data obtained on road environment could be subjected to linear correlation and regression and appropriate results obtained.

In the interviews, the respondents were asked several questions with regard to the road environment and road accidents. The respondents gave several responses but all indicating that the road environment also contributed to the accidents in the city. The respondents revealed that roads were narrow especially in the outskirts of the city, they were filled with potholes, had no road signs and even in the middle of the city one way roads were not marked posing a challenge  to drivers. The respondents also indicated that there was lack of sufficient road lights and poor drainage that made roads flood even during low rains laying death traps for drivers and pedestrians. In addition, some respondents emphasised that roads are so narrow that even on the main roads in the city centre there are no sidewalks for pedestrians that they compete for the road with vehicles which causes accidents. Still, due to the narrowness of the roads, sometimes drivers create several lanes including on the side of incoming vehicles and leads to head on collisions. In addition respondent 001 said;
“Especially during rush hours, taxi drivers even drive on pavements to overtake jam because of the narrowness of the roads and this causes accidents. The problem is compounded by lack of parking spaces in the shopping arcades hence people park in the middle of the roads which makes them narrower increasing the risk of accidents.”  

With respect to road signs, one respondent stated that there is lack of proper road signs except that currently some good work has been done in the city centre where new roads have been constructed. Even traffic lights are being installed on the main junction. However, in the outskirts the situation is terrible with roads lacking simple roads signs like Zebra crossings and this is a recipe for accidents.  Respondents further indicated that many sections of the roads including main roads, there are several turning points for vehicles from opposing directions but drivers sometimes cannot easily know which one to use and this leads to accidents when wrong turns are taken.  

Regarding the challenge of rains making the roads slippery, the respondents revealed that poor drainage was a challenge that which had dogged Kampala for a very long time. 
As revealed by respondent 001;
“……. even with some moderate downpour, the roads get flooded due to poor drainage, the trash  and floods make driving unsafe especially at night....”

The respondents indicated that in many instances during and after heavy downpour, vehicles have been swept off from the roads and or covered by water in some sections of the city. The respondents revealed that even inside some of the taxi parks, the situation was pathetic that vehicles slipped when it rained because of the made in them. Overall, the views above suggest that the road environment in Kampala Metropolitan South was largely poor causing road accidents. These views are in agreement with the descriptive statistic results which revealed that the road environment as a road accident risk factor was high.
[bookmark: _Toc494555403][bookmark: _Toc506559451]4.5.3	Motor Vehicle Condition (Independent Variable IV3)
The self-administered questionnaire (see Appendix B) shows that that motor vehicle condition which was derived from the third objective of the study seeking to determine the extent to which the motor vehicle condition associated with the road traffic accidents of commuter taxis in Kampala Metropolitan South, policing region was measured using 06 items. The 06 items measuring road environment are presented in Table 4.8. 



[bookmark: _Toc506559328][bookmark: _Toc506559452]Table 4.8: Frequencies, Percentages and Means for Motor Vehicle Condition

	Motor Vehicle Condition
	F/%
	SD
	D
	U
	A
	SA
	Mean

	Vehicles in poor mechanical condition are  common on the road
	F
	12
	18
	7
	31
	15
	3.23

	
	%
	21.7
	21.7
	8.4
	37.3
	18.1
	

	Poor braking of vehicles is common
	F
	19
	31
	-
	23
	10
	2.69

	
	%
	22.9
	37.3
	-
	27.7
	12.0
	

	Service is overlooked by many drivers despite the vehicle going beyond mileage
	F
	8
	18
	-
	50
	7
	3.36

	
	%
	9.6
	21.7
	-
	60.2
	8.4
	

	Many vehicles have worn tyres
	F
	5
	36
	-
	30
	12
	3.10

	
	%
	6.0
	43.4
	-
	36.1
	14.5
	

	Some vehicles lack indicators
	F
	11
	41
	-
	21
	14
	2.73

	
	%
	13.3
	49.4
	-
	25.3
	12.0
	

	Some vehicles have defective side mirrors
	F
	25
	24
	-
	23
	11
	2.65

	
	%
	30.1
	28.9
	-
	27.7
	13.3
	




The results in Table 4.8 with respect to whether vehicles in poor mechanical condition were common on the road showed that cumulatively, the larger percentage (55.4%) of the respondents agreed while 8.4% were undecided and 43.4% disagreed. The mean = 3.23 was close to three which indicated that the respondents were undecided on the five point Likert scale used. Therefore, the results suggested that vehicles in poor mechanical condition were fairly common on the road. As to whether poor braking of vehicles was common, cumulatively the majority percentage (60.2%) of the respondents agreed with 39.7% disagreeing. The mean = 2.69 close three suggested that the respondents were undecided. Therefore, the results suggested that fairly, poor braking of vehicles was common.

With respect to whether vehicle servicing was overlooked by many drivers despite the vehicle going beyond mileage, cumulatively the larger percentage (68.6%) of the respondents agreed and 31.4% disagreed. The mean = 3.36 close to three, corresponded with undecided. With an average mean, the results suggested that moderately, service was overlooked by many drivers despite the vehicle going beyond mileage. As regards whether many vehicles have worn tyres, cumulatively the majority percentage (50.6%) of the respondents agreed with 49.4% disagreeing. The mean = 3.10 was low meaning that the respondents were undecided. These results therefore suggested that some vehicles had worn tyres.

Regarding whether some vehicles had defective indicators, cumulatively the majority percentage (59.0%) of the respondents disagreed with 40.1% agreeing. The mean 2.65 close to three that is the undecided implied that some vehicles lacked indicators. To find out whether the results in Table 4.8 were normally distributed an average index was computed. The curve in Figure 4.9 shows that the results were normally distributed. 

[image: ]
[bookmark: _Toc494555406][bookmark: _Toc506559336][bookmark: _Toc506559453]Figure 4.4:  Histogram for Motor Vehicle Condition

Figure 4.4 shows normal distribution of the responses obtained from the respondents. This means that the data obtained on motor vehicle condition could be subjected to linear correlation and regression and appropriate results obtained.

In the interviews, the respondents were asked a number of questions with respect to motor vehicle condition and accidents. Several responses were given which generally were consistent that motor vehicles conditions led to accidents in the city. The interviewees indicated that in the taxi industry, there were very many vehicles in dangerous mechanical conditions (DMCs) with some not fit to be on the road at all. The interviews indicated that such vehicles had  poor breaking systems, the steering wheels did not turn freely, rigid revving systems, lacked seat belts, had exposed metal, uncomfortable seats for the drivers, had defective side mirrors and indicators hence they presented high chances of causing road traffic accidents.  For instance, one respondent stated that there are many vehicles in dangerous mechanical condition on the road because there is limited regulation for removing them. The taxi drivers are able to dodge or compromise traffic officers so such vehicles keep on the road posing a challenge to road users. Other respondents said that lawlessness in the commuter taxi operations is very high with ramshackle old vehicles even some without number plates plying our roads especially in the city outskirts at night carrying passengers.   

Respondent 003 said,
 “Most accidents have been a result of old vehicles which can hardly brake control especially when the driving at high speed….many taxis especially those plying short distances in the city use worn out tyres which make braking difficult especially when the roads are slippery after it has rained….accidents have occurred because old tyres easily burst since they cannot contain high pressure especially when they are overloaded and this causes accidents.” 
[bookmark: _Toc491852711]These results above suggest that the motor vehicle condition cause accidents. This finding resonates with the results of descriptive statistics which revealed that motor vehicle condition contributed highly in causing road traffic accidents.

[bookmark: _Toc494555407][bookmark: _Toc506559454]4.6	Inferential Analysis
[bookmark: _Toc494555408][bookmark: _Toc506559455][bookmark: _Toc491852712]4.6.1	Correlation of Risk Factors and Road Traffic Accidents
To establish whether risk factors namely population behaviour, road environment and motor vehicle condition had an association with road traffic accidents, a correlation analysis was carried out. The results were as given in Table 4.9.

[bookmark: _Toc491852713][bookmark: _Toc494555409][bookmark: _Toc506559329][bookmark: _Toc506559456]Table 4.9: Correlation Matrix of Risk Factors and Road Traffic Accidents
	
	Road Accidents
	Population behaviour
	Road environment
	Motor vehicle  condition

	Road Accidents
	1
	
	
	

	
	
	
	
	

	Population behaviour
	0.925**
	1
	
	

	
	0.000
	
	
	

	Road environment
	0.272*
	0.109
	1
	

	
	0.013
	0.329
	
	

	Motor vehicle  condition
	0.811**
	0.263**
	0.197
	1

	
	0.000
	0.000
	0.075
	


**. Correlation is significant at the 0.05 level (2-tailed).

The results in Table 4.9 suggest that all the risk factors namely population behaviour, road environment and motor vehicle condition had an association with road traffic accidents (p < 0.01). Therefore, at the preliminary level, population behaviour (r = 0.925, p = 0.000), road environment (r = 0.272, p = 0.013) and motor vehicle condition (r = 0.811, p = 0.000) related to road traffic accidents. Therefore, with all the risk factors relating to road traffic accidents, there is a significant positive association between risk factors and road traffic accidents. However, population behaviour had the most positive and significant association with road accidents followed by motor vehicle condition and road environment respectively.

[bookmark: _Toc491852714][bookmark: _Toc494555410][bookmark: _Toc506559457]4.6.2	Regression Model for Risk Factors and Road Traffic Accidents
[bookmark: _Toc491852715]At the confirmatory level, to establish whether risk factors namely population behaviour, road environment and motor vehicle condition predicted road traffic accidents, a regression analysis was carried out and the results follow.
[bookmark: _Toc506559458][bookmark: _Toc494555411]Table 4.10: Model Summary 
	R
	R Square
	Adjusted R Square
	Std. Error of the Estimate

	0.941a
	0.885
	0.881
	0.25181


a. [bookmark: _Toc506559459]Predictors: (Constant), Motor vehicle condition, Road environment, Population behaviour

[bookmark: _Toc506559460]The results in Table 4.10 show that, risk factors namely population behaviour, road environment and motor vehicle condition explained 88.1% of the variation in road traffic accidents (adjusted R2 = 0.881). This means that 11.9% of the variation was accounted for by other factors not considered in this study.

[bookmark: _Toc506559461]

Table 4.11: Analysis of Variance (ANOVA)
	
	Sum of Squares
	Df
	Mean Square
	F
	Sig.

	
	Regression
	38.668
	4
	12.889
	203.273
	0.000

	
	Residual
	5.009
	79
	.063
	
	

	
	Total
	43.678
	83
	
	
	


[bookmark: _Toc506559462]a. Dependent Variable: Road Accidents
[bookmark: _Toc506559463]b. Predictors: (Constant), Motor vehicle condition, Road environment, Population behaviour

[bookmark: _Toc506559464]The results in Table 4.11 show that the Fisher Factor (F = 28.179) was big with a low probability value (p = 0.000 < 0.05). This means that the regression model was good/ significant. 

[bookmark: _Toc506559330][bookmark: _Toc506559465]Table 4.12: Regression Model for Risk Factors and Road Traffic Accidents
	Risk Factors
	Unstandardised Coefficients (β)
	Standardised Coefficients (β)
	t
	Significance

	Population behaviour
	0.928
	0.702
	10.090
	0.000

	Road environment
	0.200
	0.223
	2.985
	0.004

	Motor vehicle  condition
	0.177
	0.195
	4.423
	0.000


a. Dependent Variable: Road Traffic Accidents


The results in Table 4.12 show that all the three risk factors namely; population behaviour (β = 0.928, t = 10.090; β = 0.400, p = 0.000), road environment (β = 0.200, t = 0.223; β = 2.985, p = 0.004) and motor vehicle condition (β = 0.177, t = 0.195; β = 4.423, p = 0.000) had a positive and significant effect on road traffic accidents. This means that hypotheses (H1 – H3) were accepted. The magnitudes of the respective betas suggested that population behaviour had higher positive significant association with road traffic accidents followed by motor vehicle condition and road environment respectively. 

The study revealed that  risky population behaviour, the poor road environment and poor motor vehicle were directly responsible for road traffic accidents by 88.1%, while the 11.9% were due to causes un known in this study. The study therefore, suggests that in order to improve the road safety situation in Uganda, these unknown causes should be investigated and established in future studies.



[bookmark: _Toc506559466][bookmark: _Toc491852717][bookmark: _Toc494555413][bookmark: _Toc506559467]CHAPTER FIVE: DISCUSSION, CONCLUSIONS 
AND RECOMMENDATIONS
[bookmark: _Toc183074619][bookmark: _Toc186530480][bookmark: _Toc187127427][bookmark: _Toc187129526][bookmark: _Toc187649299][bookmark: _Toc362268344][bookmark: _Toc491852718][bookmark: _Toc494555414][bookmark: _Toc506559468]5.1  Introduction
This chapter presents the discussion of the findings, conclusions and the recommendations of the study on risk factors namely population behaviour, road environment and motor vehicle condition in relation to road traffic accidents.
[bookmark: _Toc491852719][bookmark: _Toc494555415][bookmark: _Toc506559469]5.2  Discussion
[bookmark: _Toc494555416][bookmark: _Toc506559470]5.2.1  Road Traffic Accidents
[bookmark: _Toc491852721]The dependent variable was road traffic accidents. The results revealed that road traffic accidents were high. This suggests that road traffic accidents were at high level. Therefore, this finding is consistent with the context of the study, the ground on which this study was based that road traffic accidents rate continued being high. In KMP/ South on average about 4,500 traffic accidents occurred annually. This tragedy was leaving more than 250 persons dead, with thousands injured and over 8,000 vehicles were involved in road crash (UPF traffic reports, 2011-2012). This represented over 49% of the human traffic accident share and 4.0% of the crashed vehicles of the entire greater Kampala Metropolitan. Given that these statistics reflected only road traffic incidents reported to police, hence, with some unreported incidents computed and added, the road traffic accident situation in the area could have been higher and extremely worrying. The risk factors in the area persisted with prevalence of risky general population behaviour, motor vehicle in poor condition yet driving on poor road environment.
[bookmark: _Toc494555417][bookmark: _Toc506559471]5.2.2	Hypothesis One (H1): Population Behaviour Significantly Associates with the Road Traffic Accidents.
This hypothesis postulated that population behaviour significantly associates with the road traffic accidents. The findings of the study presented in Table 4.6 revealed that population behaviour had a positive significant influence on road traffic accidents. This finding was consistent with the findings of previous scholars. For instance, Adeoye et al. (2014) revealed that host or population behaviour factors (e.g. over-speeding driver, driver misjudgement, sleeping driver etc.) were responsible for accidents. Al-Ghaweel et al. (2009) found out that a number population behaviour factors including over speeding, conflicting desires of drivers and their lack of courtesy, parked cars are causes of collisions. AfWåhlberget al. (2011) established that human behaviours that were namely, violation and human error predicted traffic accidents. Colicchio and Passos (2009) showed that driving risky behaviours were directly related to involvement in accidents with casualties. Fikri et al. (2015) revealed that driving behaviour namely driver violent behaviour, behaviour error and lapses had a positive significant a direct influence on road accident among bus driver. Mansoura et al. (2014) indicated that careless driving was a major reason involvement in road accidents. Nnajjuma (2013) found out that behavioural factors namely; fatigue, competitive driving worse-worse, impulsive pick and drop-off of passengers and driver stress led to accidents. Sabbour and Ibrahim (2010) showed that significant factors associated with involvement in car accidents were namely answering mobile phone during driving; fast driving at any occasion; and disregarding road signs.  With the finding of the study consistent with the findings of previous scholars, this means that population behaviour significantly associates with the road traffic accidents.

[bookmark: _Toc494555418][bookmark: _Toc506559472]5.2.3	Hypothesis Two (H2): Road Environment Significantly Associates with Road Traffic Accidents.
This hypothesis postulated that road environment significantly associates with the road traffic accidents. The findings of the study presented in Table 4.8 revealed that road environment had a positive and significant association with road traffic accidents. This finding is supported by the findings of previous scholars. For instance, Al-Ghaweel et al. (2009) revealed that major road traffic accidents occurred because of environmental factors. Bener et al. (2009) showed that a number of environmental risk factors were associated with occurrence of road traffic injuries. Most of the RTIs occurred during the hot climate and sunny day. In addition, road traffic crashes at the roundabout led to higher injuries.Edquist et al. (2009) revealed that road environment affects driver speed choice through influencing both the driver’s perception of their current speed, and the speed that they think is appropriate for the road which influence their speed hence affect crash rates. For instance, the level of visual information or visual clutter in the environment is an important factor that may affect speed and crash risk.

Jamshidi et al. (2016) indicated that environmental factors played an important role of in the occurrence of child traffic accidents. Occurrence of traffic accidents was significantly associated with the width of the alleys, existence of parking lot, traffic congestion, traffic speed and existence of pedestrian bridges. Kumar and Srinivasan (2013) revealed that environmental factors caused accidents. Rainy weather and bright light were responsible for the highest accidents because of spoiling of roads due to rains and density of traffic in day light respectively. Lankarani et al. (2014) found out that a significant positive relationship between environmental factors and road accidents. Munteanu et al. (2014) revealed a significant association between environmental factors and road traffic accidents. With the finding of the study supported by previous scholars, this means that road environment significantly associates with the road traffic accidents.
[bookmark: _Toc494555419][bookmark: _Toc506559473]5.2.4	Hypothesis Three (H3): Motor Vehicle Condition significantly Associates with Road Traffic Accidents.
This hypothesis postulated that motor vehicle condition significantly associates with road traffic accidents. The findings of the study presented in Table 4.10 revealed that motor vehicle condition had a positive and significant association with road traffic accidents. This finding agrees with the findings of previous scholars. For instance, Ahmed et al. (2004) revealed significant relationship engine/ vehicle and head light defects with road traffic accident. Bekibele et al. (2007) found out that road traffic accidents were most commonly attributed to mechanical faults. Oduro (2012) indicated that brake failure resulted in vehicle accident. The most frequent brake defects were brake pedal becoming hard, pedal becoming soft and excessive brake pedal travel. Ohakwe et al. (2011) indicated that mechanical fault were responsible for the high number of accidents. Remi et al. (2010) revealed that vehicle characteristics such as tyre failure, brake failure, or steering failure among other factors were salient factors responsible for road traffic crashes. Van Schoor et al. (2001) showed that that tyres and brakes were the main contributors to mechanical failures resulting in accidents. Overloading was an additional factor to consider. Large irregularities in tyre inflation pressure were a cause of concern. With the finding of the study agreeing with the findings of previous scholars, this means that motor vehicle condition significantly associates with road traffic accidents.

[bookmark: _Toc491852724][bookmark: _Toc494555420][bookmark: _Toc506559474]5.3  Conclusion
Generally the road safety situation is getting worse year by year as evidenced by the figures and facts presented in Chapter One and eventually supported by the findings in the study. Therefore, the study drew the following conclusions guided by the findings and discussions of the study (see Table 4.9);
i. Population behaviour contributes greatly to road traffic accidents. This due is to limited knowledge of road traffic rules, violation of traffic rules, use of the roads carelessly, excess speeding , young aged drivers  or elderly drivers being common. In addition, this was because of people driving while under the influence of alcohol, having more male taxi drivers, children and youths frequently carelessly using roads, people driving while fatigued and driving for very long hours.
ii. Road environment is one of the major factors that lead road traffic accidents. This is  due to potholes, road signs on the roads are insufficient, in some places road signs are inadequate or not clear, identifying one way roads is hard for new drivers, the roads are dark at night due to low roadside lights hence limiting visibility and potholes are a common phenomenon on the roads. Also, this is because of roads flooding when there are heavy rain downpours, the roads are narrow and roads are slippery especially during rainy seasons. 
iii. Motor vehicle in poor condition is one of the major contributing risk factors for road traffic accidents.  This is because of many vehicles having worn out tyres, being in poor mechanical condition, overlooking of routine servicing by many drivers despite the vehicle going beyond mileage, vehicles lacking indicators, having defective side mirrors, failure to use seat belts and inspection of vehicles for road worthiness being irregular. 

Relatedly, the study revealed that joint variation of the population behavior, the road environment and the motor vehicle conditions potentially contributed road traffic accidents by 88.5% while 11.5% were due to unknown causes, which was about 3% change in road accidents due to unknown causes reported by traffic police in 2015. Hence, improving road safety requires preventive mechanism through influencing the road user behaviour change.
[bookmark: _Toc494555421][bookmark: _Toc506559475]5.4  Recommendations
Basing on the conclusions made from the findings and discussions of this study, the following recommendations were made in agreement with 3E model of Education, Engineering and Enforcement;
[bookmark: _Toc506559476]5.4.1  Education
Agencies involved in road safety management such as Ministry of Works and Transport, KCCA, NGOs, Traffic Police and taxi drivers /operators should make effort to sensitise taxi drivers and other road users with emphasis on behavioural change sensitisation campaigns. Likewise, behaviour change strategy has previously helped in reduction of deadly infections like HIV/AIDS, heart diseases and risky social habits like smoking, alcohol and drug use in Uganda and world over. Therefore, road user needs to acquire the right knowledge needed to travel safely. Road user campaigns are intended  to reduce RTAs by promoting safer behaviour in traffic by giving road user improved knowledge and more favourable attitude towards such behaviour. As noted by Segni  (2007) greater change in behaviour is achieved by combining road user campaign with traffic enforcement. The campaign stating which type of behavioural and why it is important to change behaviour will yield significant road safety improvement. Hence, formal training on safe road use and public sensitisation in traffic laws is desirable because it is relatively cheaper in terms of the financial cost, it leads to more permanent change of road user behaviour, and it is more community based generally. The young population being highly vulnerable to RTAs, effective medium of communication would include drama/entertainment, sports and mass media. This should be supplemented by the road user oriented traffic enforcement mechanisms.
[bookmark: _Toc506559477]5.4.2 Engineering
The Ministry of Works and Transport Road and KCCA also improve the road environment.   This is should be through increasing roads signs that are clear and visible, clearly marking one way roads, increasing roadside lights, fixing potholes through surface road works, improving drainage system to reduce roads flooding and expand road. However, the road engineering design should be less complex for use by road users. Pre and regular vehicle inspection for road worthiness should be strictly implemented. Also incentives encouraging importation of safe vehicles fitted with safety technology and genuine vehicle parts and affordable components should be availed by the government through fair taxation. 
[bookmark: _Toc506559478]5.4.3  Enforcement
The Traffic police should enforce laws as well as ensuring proper motor vehicle condition through periodic vehicle inspections for road worthiness. Drivers and passengers should use seat belts and other safety equipment in vehicles. Effective enforcement approach should be behavior change oriented than punitive.
[bookmark: _Toc491852726][bookmark: _Toc494555422][bookmark: _Toc506559479]5.5  Implications
The findings of this study have practical significance to responsible ministry, KCCA, Uganda police and other agencies involved in road safety management. In particular, the findings that population behaviour, road environment and motor vehicle condition had a positive and significant effect on road traffic accidents, the responsible ministry, Traffic police and other agencies should ensure mitigations in risk factors that lead to road traffic accident basically through behaviour modification campaigns. The study found out that road safety mitigation should be a multi sector approach, though should target influencing the population behaviour change. It further provided scientific data to guide road safety planning and interventions.
[bookmark: _Toc494555423][bookmark: _Toc506559480]5.6 Limitations and Suggestions for Further Research
This study makes significant contributions as far analysing the risk factors responsible for RTAs and subsequently suggesting mechanisms for improving road safety through reducing road traffic accidents. However, this study was limited by inadequate funding and time. It also dominantly used the quantitative approach with limited in-depth analysis in respect of the problem under consideration. 

Therefore, future researchers should make effort to adopt the qualitative approach as the dominant approach for in-depth analysis. Further, this study focused only on commuter taxis and only in one region of Kampala city, therefore future research should focus on different drivers and areas outside Kampala city.
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10
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310
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320
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361
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384


Note:   N = population size
	S = sample size
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Dear Respondent, 
I am undertaking an academic research on Risk factors and Road Accidents in Uganda – A case of Commuter taxis in Kampala Metropolitan South policing region.  This is in Partial Fulfillment for the award of a Master’s Degree in Management Studies (Logistics and Transport) of Uganda Management Institute (UMI). I am honored to request for your participation in this study by truthfully and honestly responding to the questions in this questionnaire. The information provided is purely for academic purpose and will be treated with maximum confidentiality.

Thank you very much.

Yours Faithfully

…………………………..
Richard Turyahikayo



SECTION A: BACKGROUND INFORMATION
Please tick the appropriate box
1. Sex 
	
	Male 
	Female 

	
	



2. Age group 
	Below 30 years 
	30-40 years 
	40-50 years 
	Above 50 years  

	
	
	
	



3. Level of Education 
	A-Level & below 
	Certificate 
	Diploma 
	Bachelors Degree 
	Post-graduate 

	
	
	
	
	



4. Number of years involved with commuter taxi operations/road safety
	5 years and below 
	6-10 years 
	11-15 years 
	Above 15 years  

	
	
	
	



5. Your position in Transport Industry/road safety

	Field traffic police
	Divisional OCs traffic police
	Taxi park stage managers
	Taxi drivers/ Conductors association executives

	
	
	
	






SECTION B: RESPONSE ON RESEARCH VARIABLES
[bookmark: _Toc483237899]Please indicate by ticking the extent to which you agree/disagree with the statement on a scale of I (Strongly Disagree) 2 (Disagree) 3 (Not Sure) 4 (Agree) 5(Strongly Agree).
	No 
	Independent variables 
	SD
	D
	NS
	A
	SA

	
	Population behavior 
	1
	2
	3
	4
	5

	1.
	There is frequent  violation of traffic laws 
	
	
	
	
	

	2.
	The population has limited knowledge of road traffic rules
	
	
	
	
	

	3.
	Road users frequently use the roads carelessly 
	
	
	
	
	

	4.
	There is excess speeding by drivers
	
	
	
	
	

	5. 
	Elderly drivers (above 70 years are common 
	
	
	
	
	

	6.
	People drive while under the influence of alcohol 
	
	
	
	
	

	7.
	More road accidents involve male taxi drivers than female drivers 
	
	
	
	
	

	8.
	Children and youths frequently get involved in road accidents
	
	
	
	
	

	9.
	It is common for people to drive despite being fatigued 
	
	
	
	
	

	
	Road Environment 
	SD
	D
	NS
	A
	SA

	
	
	1
	2
	3
	4
	5

	10.
	Road signs on the roads are insufficient 
	
	
	
	
	

	11.
	In some places road signs are not clear 
	
	
	
	
	

	12.
	Identifying one way roads is hard for new drivers in the city 
	
	
	
	
	

	13.
	The roads are dark at night due to low roadside lights
	
	
	
	
	

	14.
	Potholes  are a common phenomenon on the roads 
	
	
	
	
	

	15.
	Roads get flood when there are heavy rain downpours 
	
	
	
	
	

	15.
	The roads are narrow 
	
	
	
	
	

	
	Motor vehicle condition  
	SD
	D
	NS
	A
	SA

	
	
	1
	2
	3
	4
	5

	16.
	Vehicles in poor mechanical condition are  common on the road
	
	
	
	
	

	17.
	Poor braking of vehicles is common 
	
	
	
	
	

	18.
	Servicing is overlooked by many drivers despite the vehicle going beyond mileage 
	
	
	
	
	

	19.
	Many vehicles have worn tyres
	
	
	
	
	

	20.
	Some vehicles lack indicators 
	
	
	
	
	

	21.
	Some vehicles have defective side mirrors 
	
	
	
	
	

	
	The Dependent variables 
	SD
	D
	NS
	A
	SA

	
	Road Traffic Accidents 
	1
	2
	3
	4
	5

	22.
	The rate of motor vehicle accidents is high  
	
	
	
	
	

	23.
	Road accidents are a public health problem
	
	
	
	
	

	24.
	Road accidents resulting in deaths of persons are frequent
	
	
	
	
	

	25.
	Head on collisions are a common occurrence 
	
	
	
	
	

	26.
	Rear end collisions are frequent 
	
	
	
	
	

	27.
	Side collisions happen quite often 
	
	
	
	
	

	28.
	Multi-party accidents occur frequently 
	
	
	
	
	

	29.
	Vehicle slip off on the roads are common 
	
	
	
	
	

	30.
	Hit and run accidents are common 
	
	
	
	
	

	31.
	Road accidents leading to serious vehicles  damages are frequent
	
	
	
	
	

	32.
	Vehicles damaged beyond repair are common 
	
	
	
	
	





[bookmark: _Toc494555429][bookmark: _Toc506559486][bookmark: _Toc483237900]APPENDIX C: INTERVIEW GUIDE
1. What is your comment on the rate of accidents as a result of taxis in Kampala?
2. In your opinion what have been the common traffic law violations and how have they been associated with road traffic accidents?
3. What could be the reasons why some road users do not care about their safety?
4. How does drink and drive contribute to road accidents?
5. How have potholes on the roads been associated with rampant road traffic accidents?
6. How do you think lack of road signs and lights is related to road traffic accidents? 
7.  What vehicle technical conditions that usually result into traffic accidents and how do they do so?
8. How does the age or gender of the driver relate to road traffic accidents?
9. How does weather condition associate with traffic accident?
10. What has been the major result of road traffic accidents?
11. From your point of view what behavioral modification may be adopted to reduce road    crashes?



[bookmark: _Toc491852733][bookmark: _Toc494555430][bookmark: _Toc506559487]APPENDIX C: VALIDITY TEST RESULTS
Validity Results for Road Traffic Accidents 
	Judges
	Relevant
	Irrelevant

	Judge 1
	8
	2

	Judge 2
	10
	2

	11



CVI    =    8+10= 18 ÷2   = 9
     9 ÷ 11 = 0.82

Validity Results for Population Behaviour 
	Judges
	Relevant
	Irrelevant

	Judge 1
	9
	2

	Judge 2
	9
	2

	9


CVI    =     7+ 7 = 14 ÷ 2 =   7
7 ÷ 9 = 0.78


Validity Results for Road Environment 
	Judges
	Relevant
	Irrelevant

	Judge 1
	6
	1

	Judge 2
	6
	1

	7


CVI    =     6 + 6 = 12÷2   =   6
      6 ÷ 7 = 0.86

Validity Results for Motor Vehicle Condition 
	Judges
	Relevant
	Irrelevant

	Judge 1
	5
	1

	Judge 2
	4
	2

	6


CVI    =     5 + 4= 10÷2   = 5
5 ÷ 6 = 0.83


[bookmark: _Toc491852734][bookmark: _Toc494555431][bookmark: _Toc506559488]APPENDIX D: RELIABILITY TEST RESULTS

Road Traffic Accidents Reliability Statistics
	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	0.843
	0.839
	11




Population Behaviour Reliability Statistics
	

	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	0.719
	0.713
	9



Road Environment Reliability Statistics 
	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	0.843
	0.843
	7




Motor Vehicle Condition Reliability Statistics
	Cronbach's Alpha
	Cronbach's Alpha Based on Standardized Items
	N of Items

	0.860
	0.863
	6
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