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Chapter 1: Introduction

Chapter 1
Introduction
1.0: Preface
Worldwide over 1.2 million people die per annum due to road traffic accidents, the 6th cause of death according to World Health Organisation (WHO, 2004). The United Nations has declared this an issue of great concern. The purpose of this thesis is to report on an analysis into this area with depth study into causes of road traffic accidents and consequent casualties in Bangladesh and comparing Bangladesh to other countries. According to world report on traffic injury prevention-2004, road traffic accidents as the 6th place (was the 9th in 1990) of a major cause of death worldwide, will rise to become the 3rd leading cause of DALYs (Disability Adjusted Life Years) lost by 2020; the 2nd leading cause of DALYs lost for low and middle income countries; fatalities will increase worldwide from 0.99-2.34 million (representing 3.4% of all deaths); fatalities will increase on average by over 80% in low-income and middle-income countries and decline by almost 30% in high-income countries; DALYs lost will increase worldwide from 34.3-71.2 million (representing 5.1% of the global burden of disease). 
[image: image1.png]1990 2020

3 ROAD TRAFFIC ACCIDENTS

8 waR
ROAD TRAFFIC ACCIDENTS  9/42 VIOLENCE
waR 167 /14 seLFINFUCTED INURIES

SELFINFLICTED INJURIES 17,
VIOLENCE. 19




Figure- 1.0: Projected change in ranking of some leading causes of death and disease, 1990-2020 
(Source: WHO "The Global Burden of Disease")
According to Make Roads Safer ~a campaign for making Bangladesh’s road safer (2008), a crash occurs in every 5 seconds; a property damage crash occurs in every 7 seconds; a traffic related injury in every 10 seconds; an alcohol related injury in every 2 minutes; someone dies in a crash in every 12 minutes and an alcohol-related fatality occurs in every 31 minutes globally.
Road traffic accidents with casualties are causing great concern regarding communications within Bangladesh. The road safety situation in Bangladesh has been deteriorating with increasing number of road accident deaths, largely as direct consequences of rapid growth in population, motorisation, urbanisation and lack of investment in road safety. Roads, highways and streets are fundamental to transportation system and over 70% of passenger travel and much of goods mover is over the highways. 
1.1: The importance of the work
Traffic accidents are a ‘global tragedy’ with ever-rising trends in fatalities and injuries in the developing countries. Road trauma has now been recognised as one of the significant diseases of industrial societies and is an increasing public health economic issue in developing countries. According to the ‘World Report on Road Traffic Injury Prevention-2004’, worldwide an estimated 1.2 million people are killed in traffic accidents each year and as many as 50 million are injured. Projections indicate that these figures will increase by about 65% over the next 20 years unless there is new commitment to prevention. Furthermore, traffic deaths are predicted to increase by 83% in low income and middle income countries and to decrease by 27% in high income countries. Of total 1.2 million deaths, by far the majority – over 80% of traffic fatalities occur in so called developing and emerging countries, even though these countries account only about ⅓ of the total motor vehicle fleet. Accident rates in developing countries are often 10-70 times higher than in developed countries. Whereas traffic accident situation is slowly improved in the industrialised societies (e.g. Australia, USA, UK etc.), most developing countries face a worsening situation. It is expected that over the next ten years developing countries will experience the alarming increase in traffic injuries.
1.1.1: Context of Bangladesh
Bangladesh is an independent country. Eventually the British came to dominate the region and it became part of British India. In 1947, West Pakistan and East Bengal separated from India and jointly became the new country of Pakistan. East Bengal became East Pakistan in 1955, but the awkward arrangement of a two-part country with its territorial units separated by 1,600 km left the Bengalis marginalised and dissatisfied. East Pakistan seceded from its union with West Pakistan in 1971 and was renamed Bangladesh. About a third of this extremely poor country floods annually during the monsoon rainy season, hampering economic development. Bangladesh is located (24 00N, 90 00E) in Southern Asia, bordering by the Bay of Bengal, Burma and India. Its area is 147,570 sq km (i.e., 56,977 sq miles) of which 93% is land and 7% is water. The ratios of areas of rural and urban localities are 12.92 (2004). Climate is tropical; mild winter (October to March); hot, humid summer (March to June); humid, warm rainy monsoon (June to October). It is mostly a flat alluvial plain although hilly in southeast. Main natural hazards are droughts, cyclones; much of the country routinely is flooded during the summer monsoon season. Most of the country is situated on deltas of large rivers flowing from the Himalayas: the Ganges unites with the Jamuna (main channel of the Brahmaputra) and later joins the Meghna to eventually empty into the Bay of Bengal. (see Bangladesh map in appendix-C)
1.1.1a: Administrative Zone:

Bangladesh has 6 divisions, 64 districts (Zila), 484 sub-districts (Upazila), 596 police stations, 4498 unions and 308 municipalities (BBS, 2007). 

1.1.1b: Population and GDP
In 2008, the GDP (purchasing power parity) was US$228.4 billion; GDP (official exchange rate) was US$83.04 billion; GDP (real growth rate) was 5.9%; GDP per capita (PPP) was US$1,500. Population was 153,546,896 (July 2008 est.) with by age structure, 33% of 0-14 years (male 26,364,370 and female 24,859,792), 63% of 15-64 years (male 49,412,903 and female 47,468,013) and 4% of 65+ (male 2,912,321 and female 2,529,502); with population growth rate 2%, Birth rate 29 births/1,000 population and Death rate 8 deaths/1,000 population (CIA, 2009). The population Pyramids for 2007 and 2008 are below: 
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Figure- 1.1.1a: Population Pyramids for Bangladesh, 2007 and 2008; (Source- US Census)
Population ratios were as by gender, Male:Female = 105.2 and by locality, Rural:Urban = 3.22 (2004).
1.1.1c: Road Network

	Road Length (Kilometre), 2007

	Road Class
	Type
	Paved
	Unpaved
	Total

	National Highway
	Main
	3,485
	85
	3,570

	Regional Highway
	Main
	4,117
	206
	4,323

	Zila (Feeder) Road
	Main
	9,719
	3,959
	13,678

	Upazila Road
	Other
	21,277
	14,889
	36,166

	Union Road
	Other
	11,778
	30,551
	42,329

	Village Road
	Other
	13,316
	158,019
	171,335

	Total
	
	63,692
	207,709
	271,401

	%
	
	23.47%
	76.53%
	


Table- 1.1.1c: Road Network of Bangladesh, 2007; (Source: Bose and Rahman, February 2009)
Roadways’ length of Bangladesh is ranked in the 21st among 219 countries (CIA, World Factbook, 2008). 39% of these have access to an all season road (World Bank). The density of the total road network (km.roads/km2.land area) was 1.44 in 1999 and 1.66 in 2003 (World Bank, 2006). 
1.1.1d: Road Transport

The main motorised vehicles are Bus, Truck (light, heavy and articulated), motorcycle, baby-taxi, tempo, microbus, minibus, car, jeep, oil tanker and tractor (BRTA, 2007). Again the non-motorised vehicles are bicycle, rickshaw, push cart and animal drawn (BRTA, 2007).
1.1.2: Situation of Bangladesh in Traffic Accidents and Casualties
The statistics reveal that the fatality rate of road accidents in Bangladesh is very high, with about 160 deaths per 10,000 motor vehicles as compared with the rates of 2 in the USA and 1.4 in the UK. Together with social impact in terms of pain, grief and suffering, road accidents appear to impose a serious economic burden on country (Hoque et al., 2003). The 9th International Conference on Safe Community revealed that in Bangladesh, more than 2,000 people are killed in road accidents every year, which are about 6 persons every day. According to BRTA, Bangladesh has a fatality rate of 55 persons per 10,000 vehicles (60/10,000; another study at The Financial Express, July 2005). Recent figures from Transport Research Laboratory (U.K) showed that Bangladesh’s death rate for traffic accidents is twice of the rate that of India (another study- 33 per 1000 vehicles according to the Financial Express, July 2005) and 30 times that of developed countries like Japan. A survey conducted by the Accident Research Centre of Bangladesh University of Engineering and Technology in 2004 shows that more than 2,000 people die each year in road accidents (Bagchi, 2007). 
1.1.3: Traffic Accident Trends in Global and Region
According to WHO data (2004), traffic deaths have risen from approximately 999,000 in 19908 to just over 1.1 million in 2002, an increase of around 10%. Low-income and middle-income countries account for the majority of this increase. The WHO publication (1999) of Injury: A Leading Cause of the Global Burden of Disease, reports that the leading injury-related cause of death among people aged 15-44 years is traffic injuries. Of the 5.8 million people who died of injuries in 1998, 1,170,694 died as a direct result of injuries sustained in a motor vehicle accident. 38,848,625 injuries were received by people involved in motor vehicle accidents in 1998.  The chart below summarises the traffic statistics in the WHO report. 
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Figure- 1.1.3: World Road Traffic Fatalities: http://www.crashtest.com/explanations/stats/index.htm on 16 December, 2007
1.1.4: Comparison of Fatalities in Developing-Developed Countries
Bangladesh with the lowest motorisation level, almost 1/100 that of Malaysia, has the lowest fatality risk but the worst fatality rate of the region (Jacobs et al., 1999).

Road traffic fatalities of Bangladesh are larger than that of 20 countries (like Srilanka, Yemen, Libya etc.) and smaller than that of 33 countries (like China, India, USA etc.) among 54 countries in 1996 (see Appendix Figure- 1.1.4.1). Fatality risk (Deaths/100,000) of Bangladesh is 2 which are smaller than that of 53 countries among 54 countries in 1996 (see Appendix Figure- 1.1.4.2). Fatality rate (Deaths/10,000 MV) of Bangladesh is 45 which are larger than that of 47 countries among 54 countries in 1996 (see Appendix Figure- 1.1.4.3).
1.2: Bangladesh Government Targets for Reducing Traffic Accidents
The 1st road safety action plan for Bangladesh was drafted during 1995-96 and was presented to the National Road Safety Council (NRSC) on 1st February 1997 and it is known as ‘National Road Safety Strategic Action Plan July 1997-June 1999’. The 2nd action plan, NRSSAP July 2000-June 2002 was drafted with purpose of ‘extending the time period of the on-going projects from the 1st plan and taking up some new schemes to address road safety problems’. In 2001, the 2nd plan was re-written with minor editing and produced as the 3rd road safety action plan and with title as ‘National Road Safety Strategic Action Plan 2002-2004’; it was approved by NRSC on 6th November 2001.
1.2.1: Vision for Road Safety and Goal of 4th Road Safety Action Plan
Bangladesh has a serious road safety problem. A suitable version for road safety in Bangladesh, which is not unrealistic, is a 50% reduction in road accident fatalities within 15 years. For the next three-year road safety action plan, this vision translates to a goal of a 10% reduction in the annual number of road accident fatalities by the end of 2007 (BRTA, National Road Safety Council, 2005-2007).
1.3: Research Aims
The aim of this thesis is to analyse the road traffic accidents and casualties in Bangladesh. The key aims are to:

· Understand the composition of traffic accidents and casualties data.
· Identify the magnitude of traffic accidents and casualties.
· Analyse the data by personal characteristics, mode of vehicles, attitude of drivers and casualties, road/ junction type and vehicle type.
· Model the data of fatality rates by travel mode (drivers, passengers, pedestrians and all road users), of KSI (killed or seriously injured)/ fatal accident rates, of fatal accidents by time mode and of involved motorised or non-motorised vehicles at fatal accidents by type.
· Make recommendations to improve road safety and reduction of traffic accidents and casualties.
1.4: Research Methodology
1.4.1: Sources of Secondary Data
· Traffic accident with casualty data to be collected from Bangladesh National Road Traffic Accident (BNRTA) annual reports: 2002-2007, Bangladesh Road Transport Authority (BRTA), Ministry of Communications; DIGP (Crime) of Bangladesh Police HQ, Ministry of Home and Bangladesh Bureau of Statistics (BBS), Ministry of Planning, Government of the People’s Republic of Bangladesh according to design under consultation with TRL, UK.
· Involved vehicle data, by road environment, by road class and by collision type to be collected from Bangladesh Road Transport Authority. 
· Populations, by road environment, by division and by district to be collected from population census of Bangladesh, BBS. 
· Areas of Bangladesh, by locality, by division and by district to be collected from BBS.

1.4.2: Bangladesh Road Transport Authority Data of Traffic Accidents
Accident and casualty record attendant circumstances include information about the accident and casualty circumstances in terms of date, time, location (division, district, road environment and road class), number of vehicles, number of casualties etc. Casualty/ fatality records include information about location (division and district), travel mode by gender, age, gender*age, alcohol-drinking, age*alcohol-drinking, helmet-wearing, age*helmet-wearing etc. Accident records include information about accident type (fatal, grievous and simple), location (division, district, road environment and road class), collision type, junction type etc. Vehicle records include information about the vehicle type, number of vehicle per accident (single and multiple vehicle(s) per accident), location (road environment and road class), collision type etc.

1.4.3: Database

Databases to be constructed in Excel (for exploration), SPSS (for ANOVA) and SAS (for modelling) using the raw data.

1.4.4: Statistical Packages

The statistical software- MS Power Point (2003), MS Excel (2003 and 2007), SPSS (16.0.2) and SAS (9.0) to be used.


1.4.5: Statistical Exploration, Analysis and Modelling of Data


1.4.5.1: Statistical Exploration

The data of frequencies with rates of KSI (Killed or Seriously Injured)/ fatal accidents with casualties and frequencies of involved vehicles will be explored in scatter- trend line and bar charts. 
1.4.5.2: Statistical Analysis

The raw data is not available only aggregated totals so analysis will be conducted using mainly non-parametric methods and procedures to model or analyse row and column effects and their interactions from tables.

1.4.5.2.1: Application of ANOVA
Time series data will be analysed applying linear regression model. One-way classified data will be analysed applying Mann-Whitney and Kruskal-Wallis ANOVAs. Two-way and three-way classified data will be analysed applying Univariate linear model ANOVA. 
1.4.5.2.2: Analysis Methods of Data 
The following steps will be applied:

a) Obtain various accident and casualty data on Bangladesh.
b) Form a Database in SPSS.
c) Construct the models of KSI casualties or fatalities. This will be applied various models such as Univariate forecasting, exponential, Linear regression, Poisson regression. 
d) Identify and analyse the characteristics of accident involvement by person, vehicle, road environment, road class and time.
e) Construct the models of accident involvement at common junction/ road types using Non Zero Poisson Regression Models.  


1.4.5.3: Statistical Modelling
The data of fatal accident rates/ fatal casualty rates (fatality rates) are to investigate the number of fatal accidents and the number of involved vehicles as dependent variables. A poisson regression approach is suitable for this, or when rates of accidents/ casualties/ fatalities are of a relatively small magnitude (White, 2002). However, the population density bases used at location/ factor/ attribute level and relatively long time period for which the data are available have resulted in rates that approach normally distributed data.



1.4.5.3.1: Modelling Techniques
The data will be investigated with exploratory statistical techniques and comparisons made between classes such as gender, age, collision type, junction type, road environment, road class, location etc. Models will be formed using Poisson regression techniques to identify factors associated with greater likelihood of road traffic casualties. From this analysis recommendations will be made as to how the situation might be improved.
1.5: Structure of the Thesis
The thesis will have the following chapters:

i) Chapter- 1: Introduction;
ii) Chapter- 2: Literature Review;
iii) Chapter- 3: Statistical Exploration of KSI/ Fatal Accidents-Casualties; 
iv) Chapter- 4: Statistical Analysis of KSI/ Fatal Accidents-Casualties;
v) Chapter- 5: Statistical Modelling of Fatal Accidents-Casualties;
vi) Chapter- 6: Conclusion, Discussions and Recommendations;
‘Literature Review’ is considered at Next chapter (2).
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