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ABSTRACT: Traffic accidents on roads are a major cause of deaths, injuries, and property damages in the State of Kuwait. In an attempt to identify causes and consequences, reported traffic accidents of one year in Kuwait were analyzed using a sample of 2271 reports. Main types of information from such reports were extracted, coded, and statistically analyzed. Important results were obtained from frequency analyses and cross-classification analyses of many factors related to traffic accidents including accident severity, time and location of occurrence, geometry of the road, and cause of accident. The paper presents the results of such analyses which include tabular and graphical presentations of frequency and cross-classification analyses, in addition to an accident spot map for traffic accidents in Kuwait. The paper is concluded with recommendations to improve traffic safety and further studies to analyze traffic accidents.
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INTRODUCTION
Worldwide deaths, disabilities, and injuries from road accidents have reached epidemic proportions. More than 1.17 million people die in road crashes and about fifteen million are injured on the world’s roads every year. Next to circulatory diseases and cancer, road accidents are probably the third major cause of death in the developed world (O’Flaherty 1997). Each year, around 3,500 people are killed in Britain and around 33,000 people are injured in road accidents (Anderson 2000). Reviews of accident statistics in the United States reveal that in 1996, over 43,000 people were killed on highways in a staggering 11 million accidents (NSC 1996).
Kuwait is at the top of list of the countries with alarmingly high traffic accident fatality rates. A summary of accident type statistics for the year 2004 for each Governorate is presented in Table 1. About 55,000 accidents occurred in that year. Over 97% of accidents were vehicle collisions/crashes. About 33% of the total accidents occurred in the Capital Governorate followed by 27% in Hawalli Governorate.
[bookmark: _Toc159604002][bookmark: _Toc158109714][bookmark: _Toc158050875]

Table 1. Number of accidents and injuries in Governorates for 2004 (MOI 2004).
	Governorate
	Accident Type
	Injuries
	Deaths

	
	Collision
	Running over
	Overturning
	Drugs
	Total
	Minor
	Major
	Total
	

	Capital
	17571
	110
	80
	75
	17836
	100
	51
	151
	59

	Hawally
	14473
	64
	111
	111
	14759
	77
	21
	98
	57

	Farwaniya
	8473
	129
	99
	84
	8785
	113
	61
	174
	71

	Jahra
	3254
	77
	211
	74
	3616
	87
	43
	130
	90

	Ahmadi
	6054
	95
	200
	87
	6436
	99
	37
	136
	95

	Mubarak
	3298
	37
	86
	25
	3446
	108
	27
	135
	26

	Total
	53123
	512
	787
	456
	54878
	584
	240
	824
	398

	Percentage
	96.8%
	0.9%
	1.4%
	0.8%
	100%
	1.1%
	0.4%
	1.5%
	0.7%



Around 398 fatalities occurred in the year 2004. The overwhelmingly high proportion of younger drivers involved in traffic accidents is a serious concern. Over 50% of the fatalities for 2004 were in the age group of 18-40 (MOI 2004). Kuwait has implemented new, more stringent penalties under the new traffic laws in November 2001 in order to minimize traffic violations and thereby reduce traffic accidents. Ministry of Interior (MOI) statistics show that the main cause of accidents is careless driving which represents about 93% of the total accidents. The second main cause of accidents according to the statistics is collision into an object which represents about 4%. The rest of the reasons together represent about 3% of total accidents. The statistics show that all but few accidents are blamed on careless driving. The results of this study shed more light on accidents of 2004.
Statistics show that accidents in Kuwait are increasing exponentially as shown by the numbers of reported accidents through the years 1999-2004 which are presented in Table 2, and shown graphically in Figure 1. The number of accidents is increasing steadily over the years. Collisions represent the larger proportion of the total number of accidents. It is also increasing at a high rate. The average number of accidents per day increased to more than double between the year 1999 and 2004 (from 73 to 150). Accidents involving personal injuries are fluctuating between a daily average of 2 to 6 accidents. Fatal accidents which include at least one death are occurring at a daily average of about 1; i.e., at least one life is lost daily because of road accidents.
The study presented in this paper is a product of a graduate research work done in the Civil Engineering Department of Kuwait University (Al-Enezi 2007).
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The study relies mainly on accident reports archived in MOI departments of different governorates. Considerable effort was spent to collect the sample size used in this study. Accident reports were collected from the General Administration of Investigations departments of General Traffic Claim and its different branches located in different governorates. All 2271 accident forms were collected randomly without any specifications or criteria.

Table 2. Breakdown of traffic accidents (1999-2004).
	Year
	1999
	2000
	2001
	2002
	2003
	2004

	Total number of accidents
	26635
	27696
	31028
	37650
	45376
	54878

	Collision accidents 
	24887
	26069
	29277
	35989
	43612
	53123

	Accident of overrun/overturning/drugs/others
	1748
	1627
	1751
	1661
	1764
	1755

	Total injuries
	1743
	1125
	1566
	2249
	1332
	824

	Minor injuries 
	1178
	736
	1043
	1641
	927
	584

	Major injuries 
	565
	389
	523
	608
	405
	240

	Fatal accidents
	333
	331
	300
	315
	372
	398

	Average no. of accidents per day
	72.97
	75.88
	85.01
	103.15
	124.32
	150.35

	Average no. of injuries per day
	4.78
	3.08
	4.29
	6.16
	3.65
	2.26

	Average no. of fatalities per day
	0.91
	0.91
	0.82
	0.86
	1.02
	1.09
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ANALYSIS AND RESULTS
Analyses were performed on the data collected from the General Administration of Investigation of the MOI. The raw data is in the form of traffic accident reports for the year 2004. The analyses performed include frequency analysis, cross-classification tabulation analysis, and construction of accident spot maps.



Frequency Analysis
Frequency analysis was performed for the following variables: time, day, weather, road condition, accident type, location description A, location description B, number of lanes, road type, car movement, accident cause A, accident cause B (rear collision), accident cause C (side collision), and accident severity.
Road type is included only in new accident forms of MOI. Accident distributions according to road type are shown in Table 3. It is noticed that 45.6% of accidents (from new forms) are in internal (local) roads. Cumulative percentage shows that 43% of accidents occur on ring roads, expressways, and main roads. This is because of high speeds and high traffic volumes on these types of roads. The second highest is main-roads category with 23.6% of accidents occurring on them. This is probably because of more frequent entrances, exits, and intersections on such type of roads. Figure 2 is a graphical representation of the frequency distribution of Table 2.

	Table 3. Accident distribution according to road type.

	Road Type
	Percent
	Cumulative Percent

	Ring road
	8.6
	8.6

	Expressway
	10.8
	19.4

	Main
	23.6
	43.0

	Internal
	45.6
	88.6

	External
	0
	89

	Tow way
	0.6
	89.5

	Roundabout
	5.2
	94.6

	Bridge
	0.3
	94.9

	Intersection
	1.5
	96.4

	Signalized intersection
	4
	100

	Total
	100%
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Cross-classification analysis
The interrelationships between some of the variables were analyzed. The variables are selected on the basis of the expected relationship between them. These interrelationships are studied by utilizing the cross-classification analysis capability of the SPSS program used. It should be noted that any cross-classification including “governorate” as a variable did not include Jahra governorate because there were almost no accident reports for Jahra in the sample.
Table 4 shows the cross tabulation of Accident Type and Governorate. It is noticed from the table that car collision which has the highest percentage of accident occurrence has it highest percentage of 38.8% in Hawally Governorate. This may be attributed to the high traffic volume and low speed in Hawally Governorate districts. The other types of accidents are noticed to have their highest percentage of occurrence in Ahmadi Governorate.
Figure 3 is a graphical representation of the Governorate-versus-Accident Type cross classification analysis results. 
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As a result of reviewing the accident reports, typical traffic accidents were observed. They were identified statistically as the most frequent types of accidents. The most frequent accident type is the one caused by sudden stop which is shown in the diagram of Figure 4. It is responsible for 25.6% of traffic accidents. It usually occurs in traffic congestions where vehicles are moving slowly and traffic is mainly in stop-and-go situation and drivers usually do not keep enough space headway with other vehicles. It also happens when a driver at a relatively high speed is surprised with traffic congestion ahead. 
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	Accident type
	Governorate
	Total

	
	Capital
	Hawally
	Farwaniya
	Ahmadi
	Mubarak Alkabir
	

	Car collision
	6.8%
	38.8%
	26.0%
	18.8%
	9.5%
	100.0%

	Collision into light pole
	0.0%
	4.8%
	19.0%
	66.7%
	9.5%
	100.0%

	Collision into trees
	9.1%
	18.2%
	9.1%
	45.5%
	18.2%
	100.0%

	Collision into wall
	6.3%
	37.5%
	12.5%
	37.5%
	6.3%
	100.0%

	Collision into street furniture
	9.1%
	20.5%
	17.0%
	46.6%
	6.8%
	100.0%

	Overturning
	4.5%
	11.4%
	2.3%
	50.0%
	31.8%
	100.0%

	Falling down
	0.0%
	33.3%
	0.0%
	66.7%
	0.0%
	100.0%

	Running over
	3.4%
	6.9%
	24.1%
	37.9%
	27.6%
	100.0%

	Others
	0.0%
	100.0%
	0.0%
	0.0%
	0.0%
	100.0%
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Figure 4. Accidents caused by sudden stop.
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Accident spot maps represent a very important output from accident analysis studies. They show locations of frequent accidents on the road network. Such maps present distribution and severity of reported accidents. This is important information for decision-makers to identify locations that require improved safety measures or at least monitoring and further investigation to pinpoint exact causes of accidents as a first step to reduce risk and thus improve safety to the driving public. Figure 5 shows an aggregated accident spot map for the State of Kuwait.
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Figure 5. Aggregated accident spot map for the State of Kuwait.
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CONCLUSION AND RECOMMENDATIONS
The presented study is considered a first step towards analysing traffic accidents in Kuwait. Cross-classification analyses and spot maps of accidents provide many important types of information that are required by engineers and decision-makers to improve safety for the driving public. Such analyses must be performed regularly (annually). If accident reports were stored electronically, all reported accidents may be analysed and then more accurate conclusions may be reported.
During the review process of accident reports, some recommendations were suggested. The following are some of these recommendations:
· Improve sight distances which are usually reduced by rising vegetations at intersections and roundabouts.
· Increase awareness of traffic signals ahead by installing warning signs before signalised intersections.
· More stringent control should be exercised to reduce violations to traffic regulations, especially at intersections.
· Study (and redesign if necessary) entrances and exits to and from main roads. Some of these locations may need provision of acceleration and deceleration lanes to reach appropriate speeds for entering a main road or exiting from it.
· Provide more pedestrian crossings and overpasses to reduce illegal road crossings that may be responsible for many run-over accidents.
· Accident locations need to be more accurately identified in order to construct more accurate database and accident spot maps. This can be easily achieved nowadays by using available GPS technology to reference an accident location on a GIS map.
· Collection of site accident data on electronic forms will make storage, retrieval, and analysis of accident data easier, more accurate, and less time and labour consuming. 
· Increase awareness of traffic lanes and regulations through media.
· Teach traffic principles and ethics in schools. Traffic lessons may be introduced at secondary school levels.
· Improve public transit and encourage its use to reduce traffic congestions and accidents.
· More stringent control should be exercised to prevent distraction of drivers' attentions such as considering "driving while holding a mobile phone" a traffic violation.
· More enforcement should be exercised on the use of seat belts for front passengers. Seat belts do not prevent accidents, but it is well proven that they reduce injury levels significantly.
· Raise awareness of drivers to observe maximum as well as minimum posted speed limits. Higher differentials in driving speeds are expected to be responsible for many accidents.
· Encourage researchers to perform similar and more extensive studies to draw a better and clearer picture of traffic accidents in Kuwait, and pinpoint exact causes of accidents to provide effective corrective measures.
· Road geometry in Kuwait should be reviewed on the national level and corrections have to be applied at many locations that are not up to standards.
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