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ABSTRACT

Death and injury on the nation's highways is a public health crisis, especially for youth and
members of selected minority groups. The objective of this paper is to review the literature
on behavioral and environmental factors that increase risk for traffic morbidity and mortality
in populations at high risk. Each of the following is a risky traffic-related behavior : not
wearing seat belts , not using child safety seats , not wearing bicycle or motorcycle helmets
, driving after drinking , driving while fatigued or distracted , speeding ,running red lights ,
and aggressive driving . Environmental factors that modify risk include urban sprawl ,
highway design , public policy , racism and economic inequality .High risk groups include
youths , males , pickup truck drivers , urban dwellers , the elderly , African American ,
American Indians , Alaska Natives, and Nigeria . A comprehensive approach must be
developed for reducing traffic related risk of death and injury, especially in high risk
populations.
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INTRODUCTION

In the year 2002, an estimated number of 42,850 people in the United States were Kkilled
motor vehicle crashes, an additional number of 2,914,000 people were injured, and a total
number of 4,307,000 motor vehicle crashes resulted in property damage with no injury. Also,
in Nigeria up to date an estimated number of 32,000 people were killed through motor
accident. Likewise, unintentional injury is the leading cause of death for people under age of
45, and motor vehicle crashes represent the most frequent cause of unintentional injury. For
all these reasons, reducing traffic-related morbidity and mortality is a national priority. In this
paper, an overview of problems associated with motor vehicle morbidity and mortality in the
western world like the United States and in Africa like Nigeria with an emphasis on how these
problems disproportionately affect minority and disadvantaged populations. These
fundamental questions are addressed: 1) what modifiable behaviors contribute to risk? 2)
How do social, cultural, economic, and environmental factors influence risky behaviors? 3)
What populations or groups have excess risk?

Behavioral Risk Factors for Motor Vehicle Morbidity and Mortality:

Utilization of Seat Belt: Wearing a shoulder and lap restraint can significantly reduce the
risk of severe injury and death for drivers, front seat passengers, and rear seat passengers,
particularly for children. The National Highway and Traffic Safety Administration (NHTSA)
estimates that shoulder and lap belt use in automobiles reduces the risk of death by 45%
and the risk of severe injury by 50% while their use in light trucks lowers the risk of death by
60% and severe injury by 65% . In comparison, air bags reduce the risk of death by only
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12%. Seat belt use has also been shown to decrease medical costs associated with accident
— related injuries. Over 26 billion dollars in costs could be saved each year if seat belt use
were universal .Occupants of the front passenger seat have a similar or even higher risk of
dying in motor vehicle crashes than drivers have , a risk that is reduced through the use of
air bags and seat belts . (The effectiveness of airbags does not supercede the effectiveness
of seat belts; using both is the safest practice.) Although the National Occupant Protection
Use Survey (NOPUS) data do not include observations of seat belt use for rear seat
passengers, these passengers and the front seat passengers are safer when back seat
passengers wear restraints. In the United States the use of seat belt has improved
dramatically over the past 10 years, but remains below 80%. In the year 2002, the national
rate of seat belt use, estimated from observational surveys in all 50 states, reached 75%
overall and 80% in states with primary seat belt laws (laws allowing a driver to be stopped
for not wearing a seat belt). Increasing seat belt use could save thousands of lives each year.

A picture above depicting the need and utilization of seat belts

63



Journal of Environmental Science and Resources Management Volume 4, June 2012

picture below shows how a seat belt can be tight in its normal position

Utilization of Child Restraints: The use of restraints in children should occur in 3 stages
that are age and / or height dependent. Infants and children under 4 years of age should be
restrained in a child car seat. Children 4-8 years old should graduate to a booster seat that
allows shoulder and seat belts to be used more safely. Small children restrained only by
shoulder and lap belts designed for adults are at risk for head, face, spinal, and abdominal
injuries. After age of 8, or when the child is taller than 145 cm (57 inches), the child should
graduate to an adult seat belt .If properly installed safety seats can reduce mortality 70% in
infants and 50% in toddlers, while injuries requiring hospitalization are reduced by 69% in
children 4 years old and younger.

A 1995 study by NHTSA checked safety seat use and installation in shopping center parking
lots in 4 states and showed that the rates of safety seat use were 96% for instants (20
pounds and under) , 68% for toddlers (20-40 pounds) , and 6% for preschoolers (40-60
pounds ). When installation and use of the seat were examined, 80% were not being used
properly. There was a strong relationship between the driver's use of seat belts and child
restraint; if the driver was unrestrained, 47% of the children were unrestrained. Lap and
shoulder belts were designed for adults and do not work well when used with young children
because they can not be pulled tight , the lap belt hits the child in the abdomen , and the
shoulder harness either does not restrain the child at all or crosses the child at the head or
neck . A retrospective study of insurance claims showed that children ages of 2-5 were 3.5
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times more likely to suffer significant injury and 4.5 times more likely to suffer head injury if
they were using a seat belt instead of a car seat .

A case control study compared people who died while riding in the front seat with those who
survived and examined the relationship of air bags to survival. Restrained children in the
front seat were not at increased risk (compared with children in cars with no air bag) if an air
bag was present, but unrestrained children were 37% more likely than children in cars with
no air bag to have been killed if an air bag was present.

Motorcycle and Bicycle Helmets: Motor cycles are a more dangerous mode of
transportation than automobiles because there is no structure to protect the driver during a
crash. Per mile traveled, drivers are 21 times more likely to be killed on a motorcycle than in
an automobile. Helmets offer important protection from fatal and non-fatal head injury when
a motorcyclist is involved in an accident. An unprotected rider is 40% more likely to die in an
accident than a rider wearing a helmet. In states with mandatory motorcycle helmet laws,
compliance with helmet use is nearly 100%. In states without these laws, less than half of all
motorcyclists wear a helmet. Mandatory helmet laws have been weakened in several states
in recent years with a corresponding increase in rates of motorcycle fatalities in these states.
While this is rare compared with motor vehicle deaths, bicyclists are sometimes killed on the
nation's roads and highways. In the year 2001, about 728 bicyclists were killed and over
400,000 children are treated in emergency rooms for bicycle-related injuries. Bicycle helmets
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are estimated to reduce head injuries by 88% in bicycle accidents. Universal use of bicycle
helmets among children 4-15 years old could prevent over 40,000 head injuries each year.
Drinking and Driving: Driving after consuming alcohol long has been a problem in the
United States and continues to be a serious public health issue .In the year 2000 , there were
over 2 million alcohol-related vehicle crashes killing 16,792 people , injuring over 500,000 ,
and costing over 114 billion dollars in direct and indirect costs . It is estimated that alcohol
use when the driver's blood alcohol level (BAL) is above 0.10% contributed to the cause of
91% of these alcohol-related crashes . Alcohol use ranks as a contributing factor in only 24%
of crashes when BAL is below 0.08%. Alcohol-related crashes are a bigger problem with
younger drivers; one third of all fatal crashes involving alcohol also involved 21-24 year old
drivers. In 2001, 25% of drivers 16-20 years old involved in fatal crashes were intoxicated.
Alcohol involvement in fatal and non fatal crashes is more common among young males than
young females. Alcohol use is also associated with lower rates of seat belt use in youth
involved in motor vehicle crashes. The National Highway Traffic and Safety Administration
conducted a nationally representative telephone survey of 6,002 individuals aged 16 and
older, examining attitudes, beliefs, and behaviors associated with drinking driving. Although
77% of respondents viewed drinking and driving as a threat to their personal safety, 23% of
respondents admitted to driving within 2 hours of consuming alcohol during the previous
year, with more males (32%) admitting to drinking and driving than females (13%). Rates of
drinking and driving are higher among young adults (21-29), with 37% of males and 20% of
females admitting to drinking and driving. While 37% of males in the 20-45 age groups
continue to drink and drive, the rate drops to 16% for females in this age group. The
National Highway Traffic Safety Administration estimates that about 11% of the time
individuals who drive after drinking have blood alcohol levels above 0.08% , resulting in over
94 million episodes of driving while intoxicated per year in the United States . Approximately
one of every three drivers arrested for intoxication is a repeat offender. Repeat offenders are
more likely than others to be involved in motor vehicle crashes and, in particular in fatal
crashes.

Driver Fatique: While it is difficult to obtain precise prevalence estimates, falling asleep
while driving is the cause of as many as 50,000 motor vehicle crashes and 1,500 fatalities per
year representing about 3% of all fatalities. Driving between midnight and 6 a.m., driving
long distances, consumption of alcohol, and use of certain medications are risk-factors for
falling asleep behind the wheel. Three groups are at highest risk: males between ages of 16
and 29, people working night shifts or whose work schedule varies from day to day, and
people with undiagnosed sleeping disorders. About 1 of every 3 drivers reports falling asleep
at the wheel at least once , and about 4% of drivers report an episode of falling asleep while
driving during the previous month . Most drivers, especially those who have fallen asleep
behind the wheel, view driving while sleepy as a major public safety hazard.

Driver Distraction: A recent survey by the Gallup Organization examined the prevalence of
driver distractions, finding that the most common distractions were the use of electronic
devices such as cell phones (60%) , electronic papers (12%) , wireless internet (15%) , and
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electronic navigation devices (5%) . O f those with cell phones, about 40% reported either
making or taking phone calls while driving, with phone use higher among younger drivers.
About 20% of all driving trips involved either taking or making a cellular phone call. Only
about 2% of drivers reported using personal digital assistants (PDA) or wireless internet
devices while driving and 3% of drivers used a paper while driving. Drivers are 4 times as
likely to have a motor vehicle accident while using a cell phone as when they are driving
without using the phone. However, some authors suggest that the regulation of cell phone
use may not be a cost-effective way to reduce motor vehicle crashes. Other driver
distractions and their rate of occurrence included talking to passengers (83%) , attending to
children in the backseat (24%) , eating or drinking while driving (49%) , personal
grooming(8%) , looking at maps (12%) , and reading (4%) . About 29% of all driving trips
involved eating ,18% dealing with children , 10% reading maps , 8% grooming, ,and 7%
reading books or newspapers . It is not entirely clear how each of these behaviors
contributes to crash risk, but a number of studies clearly show that distraction cell phones,
attention to electronic devices, and verbal exchanges interfere with a driver's ability to
respond quickly to road hazards.

Risky Driving Behaviors: At least 3 sets of driving behaviors can increase the risk of motor
vehicle crashes: 1) running red lights, 2) exceeding the posted speed limit, and 3) aggressive
driving. About 40% of all crashes occur at intersections. Entering the intersection on the red
light either inattentively or deliberately is a major risk factor for intersection crashes. There
are over 260,000 crashes associated with running red lights each year , resulting in 750
fatalities Red light running crashes are more dangerous than other types of urban crashes
because drivers are often exceeding the speed limit as they enter the intersection . Forty-five
percent of red light running crashes are associated with occupant injury. Drivers involved in
crashes who run red lights were more likely to be younger, male, using alcohol,, and have a
record of previous traffic violations than the other drivers involved in the same crash who did
not run the red light . A national survey of drivers showing that 20% of drivers admitted to
running red lights on occasion, also found that being in a hurry was the main reason given
for running a red light, with very few drivers believing there were any negative consequences
for doing so. The likelihood of injury and death in an automobile crash is associated with
vehicle speed, especially when a vehicle collides with a pedestrian or bicycle. The cost of
motor vehicle crashes in which driver speeding was implicated exceeds 40 billion dollars per
year. In the year 1987, U.S. law was changed to allow states to increase speed limits from 55
to 65 miles per hour and several studies demonstrated a corresponding increase in motor
vehicle deaths. The problem of speed is compounded by the fact that many drivers,
especially teenagers, routinely exceed the posted speed limits. In urban areas , between 40
and 80% of drivers on express ways exceed the speed limit by 10 miles an hour or more
.The National Highway Traffic Safety Administration estimates that in the year 2000 ,
speeding was associated with 30% of all fatal crashes and that speeding-related crashes , on
and off interstate highways , cost over 27 billion dollars a year .
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Aggressive driving comprises a constellation of behaviors that includes speeding, tailgating,
verbally abusive speech, obscene gestures, dangerous maneuvers, and, in rare instances,
physical violence. Deffenbacher , et al , identified three clusters of aggressive driving
behaviors : 1) verbal expressive aggression , including yelling and cursing at other drivers ;
2) personal physical aggression , including getting out of the car and threatening or fighting
another driver , and 3) use of the vehicle to express anger , such as flashing lights or cutting
in front of another driver . The base rate of some of the behaviors (such as speeding,
running red lights and stop signs, and tailgating) is high in urban areas. A small humber of
drivers engage invery risky aggressive behaviors and may do violence to other motorists
when anger is combined with a desire for vengeance. Aggressive driving and other risky
driving behaviors may be associated with personality characteristics such as sensation-
seeking that might motivate risk-taking behind the wheel. More research is needed to

determine the extent to which aggressive driving influences the risk of motor vehicle
accidents.

FATALITIES IN NIGERIA

The distribution of total Road Traffic Accident Casualties by states in Nigeria is as shown in
table 1.0. The distribution of the accident casualties has been divided into 3 groups based on
the percentage of total casualties recorded by each state. The groupings are as shown on
table 2.0. Group A comprise of states with percentage score of Road Traffic Accident
Casualties ranging from 0, 00-2.99 per cent. Group B comprises of states with percentage
score of between 3.00-5.99 per cent while group C comprises of states with percentage score
of between 6.00-8.99 per cent. The states that fall within group A are Abia , Adamawa ,
Akwa Ibom ,Anambra , Bayelsa , Borno , Delta , Ebonyi , Edo , Ekiti , Enugu , Gombe , Imo ,
Jigawa , Kebbi , Kogi ,Kwara , Federal Capital-Abuja . These states can be ranked as
comparatively recording low level of total Road Traffic Accident Casualties in the country.
Group B comprises of Bauchi, Cross River, Kano, Katsina, Lagos, Ondo ,Osun ,Oyo , and
Plateau States . These states could be ranked as recording a relatively medium level of Road
Traffic Accident Casualties. Group C comprises of Benue, Kaduna and Ogun states. These
states standout as recording high level of Road Traffic Accident Casualties in Nigeria.

Figure 1 shows the distribution of Road Traffic Accident casualties by states
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Table 2: Summary Grouping of States on Road Traffic Accident Casualties

Group | Rank States
A Low Abia,Adamawa, Akwa 1Ibom,

(0.00-2.99%) Anambra,Bayelsa, Borno, Delta,
Ebonyi, Edo, Enugu, Gombe, Imo,
Jigawa, Kebbi, Kogi, Kwara,
Nasarawa, Niger, Rivers, Sokoto,
Taraba, Yobe, Zamfara, Federal
Capital Territory

B Medum Bauchi,CrossRiver,Kano,Katsina,Lagos,
(3.00-.995% ) | Ondo, Osun, Oyo,Plateau
C High Benue, Kaduna, Ogun

(6.00-8.99)

Source; Author's Analysis of Table 1.0

Pattern of Motor Vehicle Deaths

The distribution of motor vehicle deaths by states in Nigeria is also shown on table 1 . The
distribution has been divided into 4 groups based also on the severity of total deaths
recorded by the states. The groupings are as shown on table 3.0. Group A comprises of Abia,
Adamawa, Anambra, Bayelsa, Borno, Delta, Ebonyi, Edo, Ekiti, Enugu, Gombe, Imo, Jigawa,
Kebbi, Kogi, Kwara, Nasarawa, Nger, Ondo, Rivers, Sokoto, Taraba, Yobe, Zamfara States
and Federal Capital Territory . These states can be ranked as recording relatively low level of
motor vehicle deaths in the country. Group B comprises of Akwa Ibom, Bauchi, Benue, Cross
River, Kano, Katsina, Lagos,Osun, Oyo and Plateau States . The states can be ranked as
recording relatively medium level of motor vehicle deaths in the country. Group C comprises
of Benue and Ogun States and these states can be ranked as recording relatively high level
of motorvehicle deaths in the country. The fourth group is Group D comprising only of
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Kaduna state which can singularly be ranked as the only state with relatively very high level
of motor vehicle deaths in the country. Figure 3.0 shows the spatial distribution of motor

vehicle deaths by states in the country.

FIG1: MAP OF NIGERIA SHOWING STATES
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Pattern of Motor Vehicle Injuries

The pattern of distribution of motor vehicle injuries by states in the country is also as shown
on table 1.0. The distribution can be grouped into 3 categories based on the severity of
motor vehicle injuries recorded by the states. Group A comprises of Abia , Adamawa, Akwa
Ibom, Anambra, Bayelsa, Borno, Delta, Ebonyi, Edo, Ekiti, Enugu, Gombe, Imo, Jigawa,
Kebbi, Kogi, Kwara, Nasarawa, Niger, Rivers, Sokoto, Taraba, Yobe, and Zamfara States .
These states can be ranked as recording relatively low level of motor vehicle injuries in the
country. Group B comprises of Bauchi, Cross River, Kano, Katsina, Lagos, Ondo, Osun, Oyo,
Plateau States and the Federal Capital Territory. They can be ranked as recording relatively
medium level of motor vehicle injuries in the country. Group C comprises of Benue, Kaduna,
and Ogun States and can be ranked as recording relatively high level of motor vehicle injuries
in the country. Table 4.0 shows the summary groupings of the severity of motor vehicle
injuries by states while figure 4.0 shows the spatial pattern of the distribution.

Environmental Factors Associated with Traffic Morbidity and Mortality

Highway infrastructure, Urban Sprawl, and the design of transportation systems. Specific
design features of the transportation infrastructure in the united states and elsewhere are
associated with risk of motor vehicle accidents .Urban Sprawl, the trend of the past 50 years
for urban centres to expand out from the central city to encompass several rings of suburban
development all interconnected by roads and expressways, has reshaped the American
landscape in the second half of the 20" century. A recent study showed a direct association
between urban sprawl and the likelihood of fatal motor vehicle crashes. About one third of all
motor vehicle deaths are associated with crashing into roadside hazards such as trees, utility
poles, bridges, and other objects that are fixed in place.

State Traffic Laws and Law Enforcement

The two most effective strategies for increasing seat belt use have been the passage of
primary seat belt Laws and campaigns to enforce these laws and publicize their enforcement.
Primary seat belt laws allows a law enforcement officer to stop and ticket a driver for not
wearing a seat belt. Secondary seat belt laws allows drivers to be ticked for not wearing a
seat belt, but only if they were stooped for some other reason. In states with primary seat
belt laws, rates of seat belt use among African Americans are equal to those among non-
Hispanic whites. However, the introduction of a primary seat belt law does not necessarily
mean that rates of seat belt use will rise. State and local law enforcement agencies differ in
the degree to which they are willing and able to allocate resources to enforcing seat belt and
car safety seat belt laws.

African Americans, American Indians, and Alaska Natives

An analysis of mortality data from 1993-1995 suggested that African Americans involved in
fatal traffic crashes were more likely than non- Hispanic whites to be restrained . Another
recent study compared rates of seat belt use among motor vehicle crash victims and showed
that differences in rates of seat belt use between African Americans and non-Hispanic whites
were greater in states with secondary seat belt laws. In a secondary seat belt law state, only
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21% of Arican Americans were wearing aseat belt at the time of the accident (compared with
42% of non-Hispanic whites). American Indians have higher mortality rates and injury rates
in motor vehicle crashes then do non-Hispanic whites living in the same state. Similar
findings have been reported for pedestrians, with death rates among American Indian
pedestrians being 3to 4 times higher than among white pedestrians in Arizona. American
Indian and Alaska Native youth also are at higher risk than non- Hispanic whites for
unintentional injury and death from other causes besides motor vehicles. Motor vehicle
crashes are the 3™ leading cause of death for American Indian males (compared with 7 for
non-Hispanic white males ) and the 5™ leading cause of death for American Indian women
(compared with 10" for white women ) .

There are racial and ethnic disparities within some of the other identified high-risk
subgroups. The CDC reports that African American students are more likely than Caucasian
students to report not using a seat belt, with African American females reporting lowest rates
of seat belt use. Secondly, urban areas are where racial/ethnic minority groups, especially
African Americans, live in the greatest concentrations. An analysis of the 2002 NOPUS
observations of African Americans in urban areas showed that only 63% were wearing seat
belts compared with an overall U.S. rate of 77% for African Americans. Using parking lot
observations of a convenience sample of African Americans visiting community health centers
in four communities, driver rates of seat belt use were 57% and passenger rates were 52%.
Finally, rates of dying in motor vehicle crashes among the elderly in the U.S. are higher in
minority populations. Among pedestrians, death rates by ethnic group differ depending upon
whether or not the population is urban or rural, with minorities at higher risk in urban areas.
Little information is available about racial and ethnic differences in drinking and driving.
Among college students, non-Hispanic whites are 2.1 times more likely to report drinking and
driving than none—Hispanic blacks. Patterns of alcohol use in the United States are a
complex function of age, gender, and ethnicity. Heavy alcohol use is more common among
young non-Hispanic white males than other racial/ethnic groups, while problem drinking
patterns emerge in the 25-45 age groups more often among Hispanic and African American
males than among non-Hispanic white males.

SUMMARY

Scientific research has identified a number of behaviors that increase one's risk for being
injured or killed in a motor vehicle . Specific behaviors such as using seat belts and child car
seats , wearing helmets , avoiding drinking and driving , minimizing driver fatigue and
distraction, and obeying traffic laws and driving courteously have already been adopted by
large segments of the population . If adopted by even more people , these behaviors could
greatly reduce the human and economic toll of motor vehicle crashes . The risk of injury and
death in vehicle crashes are not uniformly distributed across the population . Young people ,
pickup tuck drivers , inner city residents , the elderly , African Americans , and Native
Americans are groups at particularly high risk .

In some cases , the association between high-risk groups and risky behaviors (e.g. ,inner city
African Americans having lower rates of seat belt use ; young males driving more
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aggressively ) is known , while in other instances more research is needed . In addition,
specific environmental factors such as urban sprawl, highway design, public policy, and laws
contribute to risk. Disparities in risk between racial/ethnic groups are complex and dealing
with them must involve consideration of the deeper underlying causes (including segregation,
racism, discrimination, and unequal access to social and economic resources). The field of
traffic safety has an impressive infrastructure to monitor morbidity and mortality associated
with seat belt use. Surveillance systems are in place tracking all traffic fatalities , sampling
non- fatal traffic accidents , and monitoring seatbelt use nationwide by means of
observational and self- report methodologies . In addition, other large data sets such as the
hospital discharge data base and other sources of data on injury such as the CDC's web-
based Injury Statistics Query and Reporting System (WISQARS) give scientists the ability to
track changes and trends. While surveillance systems could be improved by tracking
additional risky behaviors such as not earing helmets while biking and using cell phones while
driving, a large amount of useful data is being regularly collected and analyzed. There is
clearly a commitment at the National Highway Traffic Safety Administration and among non-
governmental groups to find ways to make it safer to drive, walk, and cycle on or next to the
roads in the U.S.

The study of fatalities spatial distribution in Nigeria shows of road traffic accident casualties
in the country within the study period of 2004-2007. The results show that total road traffic
accidents, population estimate, road lengths and number of registered vehicles are important
variables to take into consideration in examining road traffic accident casualties in the
country

In order to curtail road traffic accidents on Nigerian roads, the following recommendations
are pertinent:

1. Drivers should be trained and retrained as a means of effectively dealing with road traffic
accident reduction.

2. Motorists should drive within speed limits and with a speed consistent with road
conditions.

3. Motorists should not drink and drive and should comply with the legislation on speed
limits.

4. Seat belts should be worn by motorists for both short and long trips.

5. First aid kit should be provided in every vehicle and emergency first aid facilities should be
made available for accident casualties.

6. Road safety education should be part of the curriculum in our educational institutions.

7. Traffic laws must be judiciously enforced by the various law enforcement agencies in the
country.

Advancing our understanding of risky behaviors and how psychosocial and environmental
factors influence these behaviors is the most urgent priority. Better models integrating theory
and data from the environmental and social sciences are needed to further our
understanding of risk and of why some populations are at higher risk than others. Finally, an
enhanced understanding of risky behavior must be translated into strategies for individual,

76



How Unintentional Injuries on the Nation’s Highways can be Avoided or ~ ested = Hayatu Abba Ibrahim
Reduced to the Bearest Minimum

REFERENCES

National Center for Statistics and Analysis, 2002 Early Assessment: Motor vehicle traffic cash
fatality and injury estimates for 2002. Washington, DC: National Highway Traffic
Safety Administration, 2002.

Committee on Injury Prevention and Control, Reducing the burden of injury. Washington,
DC: National Academy Press, 1999.

National Highway Traffic Safety Administration. Traffic safety facts, 2001. Washington, DC:
National Highway Traffic Safety Administration, U.S. Department of Transportation,
2002.

Evans L. Traffic safety and the driver. New York: Van Nostrand Reinhold, 1991.

Cummings P, Wells JD, Rivara FP. Estimating seat belt effectiveness using matched pair
cohort methods. Accid Anal Prev 2003 Jan;35(1):143-9.

Houston DJ, Richardson LE Jr, Neeley GW. Mandatory seat belt laws in the states. A study of

fatal and severe occupant injuries. Eval Rev 1996 Apr;20(2):146-59.

Knight S, Cook LJ, Nechodom PJ, et al. Shoulder belts in motor vehicle crashes: a statewide
analysis of restraint efficacy. Accid Anal Prev 2001 Jan;33(1):65-71.

Robertson LS. Reduced fatalities related to rear seat shoulder belts. Inj Prev 1999
Mar;5(1):62-4.

McGwin G Jr, Metzger ], Alonso JE, et al. The association between occupant restraint systems
and risk of injury in frontal motor vehicle collisions. J Trauma 2003 Jun;54(6):1182—
7.

Halman SI, Chipman M, Parkin PC, et al. Are seat belt restraints as effective in school age
children as in adults? A prospective crash study. BMJ 2002 May 11;324(7346):1123.

National Center for Statistics and Analysis. Traffic safety facts for 2001: occupant protection.

Washington, DC: National Highway Traffic Safety Administration, U.S. Department of
Transportation, 2001.

77



Journal of Environmental Science and Resources Management Volume 4, June 2012

Gill SS, Jakub JW, Pease MC, et al. The economic impact of motor vehicle crashes: the cost
of restrained versus unrestrained occupants in South Carolina. Am Surg 2002
Jun;68(6):569-74; discussion 574.

Blincoe L, Zaloshnja E, Miller TR, et al. The economic impact of motor vehicle crashes, 2000.
Washington, DC: U.S. Department of Transportation, NHTSA, 2002.

Evans L, Frick MC. Seating position in cars and fatality risk. Am J Public Health 1988
Nov;78(11):1456-8.

Mayrose J, Jehle DV. An analysis of race and demographic factors among motor vehicle
fatalities. J Trauma 2002 Apr;52(4):752-5.

Braver ER, Ferguson SA, Greene MA, et al. Reductions in deaths in frontal crashes among
right front passengers in vehicles equipped with passenger air bags. JAMA 1997 Nov
5,278(17):1437-9.

Bedard M, Guyatt GH, Stones MJ, et al. The independent contribution of driver, crash, and
vehicle characteristics to driver fatalities. Accid Anal Prev 2002 Nov;34(6):717-27.

Ichikawa M, Nakahara S, Wakai S. Mortality of front-seat occupants attributable to unbelted
rear-seat passengers in car crashes. Lancet 2002 Jan 5;359(9300):43—4.

National Center for Statistics and Analysis. Safety belt and helmet use in 2002—overall
results. Washington, DC: National Highway Traffic Safety Administration, U.S.
Department of Transportation, 2002.

Durbin DR, Elliott MR, Winston FK. Belt-positioning booster seats and reduction in risk of
injury among children in vehicle crashes. JAMA 2003 Jun 4;289(21):2835—-4Schlundt,
Warren, Miller 89

Task Force on Community Preventive Services. Recommendations to reduce injuries to motor
vehicle occupants: increasing child safety seat use, increasing safety belt use, and
reducing alcohol-impaired driving. Am J Prev Med 2001 Nov;21(4 Suppl):16-22.

National Highway Traffic Safety Administration. Observed patterns of misuse of child safety
seats. Traffic tech technology transer series. Washington, DC: National Highway
Traffic Safety Administration, 1996.

Winston FK, Durbin DA, Kallan MJ, et al. The danger of premature graduation to seat belts
for young children. Pediatrics 2000 Jun;105(6):1179-83.

78



How Unintentional Injuries on the Nation’s Highways can be Avoided or Hayatu Abba Ibrahim
Reduced to the Bearest Minimum

Cummings P, Koepsell TD, Rivara FP, et al. Air bags and passenger fatality according to
passenger age and restraint use. Epidemiology 2002 Sep;13(5):525-32.

National Highway Traffic Safety Administration. Motorcycle helmets: the facts of life.
Washington, DC: U.S. Department of Transportation, 1996.

Insurance Institute for Highway Safety. Fatality facts: motorcycles. Arlington, VA: Insurance
Institute for Highway Safety, 2002.

National Highway Traffic Safety Administration. Motorcycle helmet use laws. Traffic Safety
facts, 2003. Washington, DC: National Highway Traffic Safety Administration, U.S.
Department of Transportation, 2003.

National Highway Traffic Safety Administration. Bicycle helmet use laws. Traffic safety facts,
2003. Washington, DC: National Highway Traffic Safety Administration, U.S.
Department of Transportation, 2003.

Bolen JR, Kresnow M, Sacks ]J. Reported bicycle helmet use among adults in the United
States. Arch Fam Med 1998 Jan—Feb;7(1):72-7.

Rivara FP, Thompson DC, Patterson MQ, et al. Prevention of bicycle-related injuries: Helmets,
education, and legislation. Annu Rev Public Health 1998;19:293-318.

Insurance Institute for Highway Safety. Fatality facts: bicycles. Arlington, VA: Insurance
Institute for Highway Safety, 2002.

Insurance Institute for Highway Safety. No recent progress: motor vehicle deaths, including
those involving alcohol-impaired driving aren’t declining anymore. Status report.
Arlington, VA: Insurance Institute for Highway Safety, 2003.

Borkenstein RF, Crowther RF, Shumate RP, et al. The role of the drinking driver in traffic
accidents. (The Grand Rapids Study). Blutalkohol, Alcohol, Drugs and Behavior,
1974;11(Supp 1):1-132.

National Highway Traffic Safety Administration. Impaired driving in the United States: state
cost fact sheets user’s guide. Washington, DC: National Highway Traffic Safety
Administration, U.S. Department of Transportation, 2003.

National Center for Statistics and Analysis. Traffic safety facts 2001: Alcohol. Washington,

DC: National Highway Traffic Safety Administration, U.S. Department of
Transportation, 2001.

79



Journal of Environmental Science and Resources Management Volume 4, June 2012

Royal D. Summary report. National Survey of Drinking and Driving Attitudes and Behavior.
Vol. 1, 2001. Washington, DC: National Highway Traffic Safety Administration, U.S.
Department of Transportation, 2003.

National Highway Traffic Safety Administration. Repeat intoxicated driver laws. Traffic Safety
facts, 2003. Washington, DC: National Highway Traffic Safety Administration, U.S.
Department of Transportation, 2003.

National Highway Traffic Safety Administration. Drowsy driving and automobile crashes.
Washington, DC: National Highway Traffic Safety Administration, U.S. Department of
Transportation, 2003.

National Center for Statistics and Analysis. Traffic safety facts 2000: A compilation of motor
vehicle crash data from the fatality analysis reporting system and the General
Estimates System. Washington, DC: National Highway Traffic Safety Administration,
2001

Afukaar, F.K. (2003). Speed control in developing countries: Issues, challenges and
opportunities in reducing road traffic injuries. International Journal for Injury Control
safety Promotion, 10:6a — 7b.

Balogun, J.A., Abereoje O.K. (1992). Pattern of road traffic accident cases in a Nigerian
university teaching hospital between 1987 and1990. J 7Trop. Med. Hyg, 95: 23-29.

Bustide, S; Moath, J.P.; Pages, J.P; Fagan, F. (1989). Risk perception and social acceptability
of technologies: The French case, RiskAnalysis 9: 215-223.

Chen, G. (2010). Road Traffic Safety in African Countries — status, trend, contributing factors,
counter measures and challenges, International Journal of Injury Control and Safety
Promotion, 17(4): 247 — 255.

Cutter, S.L. (1993). Living with Risks: Geography of Technological Hazards. Great Britain:
Edward Arnold.

Dejoy, D.M. (1989). The optimism bias and traffic accident risk perception. Accident Analysis
and Prevention, 21: 333 — 340.

Haddon, W.Jr (1980). Advances in the epidemiology of injuries as a basis for public policy.
Public Health Report, 95(5): 411 — 421.

Horden, J. (2004). Risk and uncertainty management strategies. 6th International CRN

Expert workshop, Stockholm 22 — 24 April, 2004:Societal security and crisis
management in the 21st century.

80



How Unintentional Injuries on the Nation’s Highways can be Avoided or Hayatu Abba Ibrahim
Reduced to the Bearest Minimum

Hubbard, D. (2009). 7he Future of Risk Management: Why It's Broken and How to Fix it.
John Wiley & Sons.

Jacobs, G. & Aeron-Thomas, A. (2000). Africa road safety review final report. Washington,
DC: US Department of Transportation,Federal Highway Administration.

Jaeger, C.C.; Renn, O. Rosa, E.A. & Webler, T. (2001). Risk, Uncertainty and Rational Action.
Earthscan Pub. Ltd, London.

Komba, D.D. (2006). Risk Factors and Road Traffic Accidents in Tanzania: A case study of
Kibaha District. Master Thesis, Department of Geography, Norwegian University of
Science and Technology (NTNU), Trodheim

Lagarde, E. (2007). Road Traffic Injury is an Escalating Burden in Africa and Deserves
Proportionate Research Efforts. PLOS Med, 4(6):967 — 971.

Levenson, N. (2004). A new accident model for engineering safer systems. Safety Science,
42(4); 237 — 270.

Lupton, D. (1999). Risk. Routledge, London.

Moen, B.E. and T. Rundmo (2005). Worrying about Transport Risks. In Rundmo, T. and B.E.
Moen (eds). Risk Judgement and Safety inTransport. Rotunde Publication Number
87, Trodheim.

OECD (Organisation for Economic Coopration and Development), 2006. Young Drivers: The
Road Safety. <http://www.cemet.org>.

Muhlrad, N; Lassare, S. (2005). Systems approach to injury control, New Delhi: Macmillan
India Ltd.

O’Hare (2000). The ‘Wheel of Misfortune’ a taxonomic approach to human factors in accident
investigation and analysis in aviation andother complex systems. Ergonomics,
43(12): 2001 — 2011.

Odero, W; Garner, P. and Zuri, A. (1997). Road traffic injuries in the developing countries: a
comprehensive review of epidemiologicalstudies. Journal of Tropical Medicine and
International Health, 2(5): 445-460.

Odero, W; Khayes, M; Heda, P.M. (2003). Road Traffic Injuries in Kenya: Magnitude, Causes
and Status of Intervention. Znj. Control Saf.Promot, 10:53-61.

81



Journal of Environmental Science and Resources Management Volume 4, June 2012

Onabulu, 0.0; Otulana; T.0. & Awodein, O.G. (2008). Assessing the visual status of truck
drivers in a developing country. 7ropicalDoctor, 38: 54-55.

Peden, M. (2004). World Report on Road traffic Injury Prevention. Geneva: World Health
Organisation.

Peltzer, K. & Renner, W. (2004). Psychosocial correlates of the impact of road traffic
accidents among South African drivers andpassengers. Accident Analysis and
Prevention, 36:367-374.

Pocock, S.J; Cook, D.G; and A.G. Shaper (1982). Analysing Geographic Variation in
cardiovascular mortality: Methods and results. J. R.Statist. Soc. A. 145 Part 3: 313-
341.

Rasmussen, J. (1997). Risk Management in a Dynamic Society: A Modeling Problem. Safety
Science 27 (243): 183-213.

Reason, J. (2000). Human error: Models and management. BMJ 320: 768-770.

Rundamo, T & Iversen, H. (2004). Risk perception and driving behaviour among adolescents
in two Norwegian countries before andafter traffic safety campaign. Safety Science
42:1 - 21.

Salmon, P.N; Stephan, K; Lenne, M.G; Kopinathan, C; Williamson, A. (2009). Systems-based
Human factors analysis of total road trafficaccidents: An explanatory case study.
NRMA Road Safety Trust Report.

Smith, G.S; Barss, P. (1991). Unintentional injuries in developing countries: The epidemiology
of a neglected problem. Epidemiol Rev.13:228-66.

82



