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INTRODUCTION
The invention of the motor vehicle undoubtedly,
has immeasurable impact on man. It has
indeed improved mobility considerably and
enhanced quality of life. Increased
motorization, however, has its attendant
challenges. Road Traffic Crashes (RTCs) and

vehicular emissions are a couple of the
undesirable corollaries of a motorized society.

RTC is one of the leading causes of
premature deaths and unintentional injuries.
Annually, RTCs account for approximately 1.24
million fatalities and up to 50 million non-fatal
injuries globally. Young adults aged between

Non-use of seat belt is one of the leading causes of road traffic fatalities. In Ghana, over 45% of
road traffic fatalities are vehicle occupants. In order to mitigate the situation, seat belt law (Act
683, 2004) was enacted, yet very little is known about its actual prevalence. This study therefore
aimed to determine seat belt use in the Sekondi-Takoradi Metropolis (STM). Covert but
unobstructed observations were conducted at 13 automated signalized intersections. Data
analysis was done using SPSS. Just about 1 in 4 front-seat occupants were belted (24.8%;
95% CI=23.46-26.14). Restraint use was significantly higher among drivers 33.4% (95% CI=32.47-
34.33) than front-seat passengers 10.2% (95% CI=9.43-10.97). Female drivers were
approximately thrice as more likely to use seat belts than male drivers (OR= 2.8, 95% CI=2.275-
3.341). Driver belt use was prevalent in private cars, in the outskirts of town, during the morning
rush hour, and when passengers were belted. Likewise, passenger belt use was rife among
private cars, but least in the CBD. It is patent that belt use in the STM is generally low. For
effective compliance with legislation, enforcement and education strategies must be carefully
planned and adequately resourced, to realize maximum benefits of belt use.

Keywords: Seat belt law, Seat belt use, Driver, Passenger, Sekondi-Takoradi Metropolis,
Ghana
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15 and 44 years account for almost 60% of
global road traffic deaths (World Health
Organization (WHO), 2013a). These gory
phenomena have an immeasurable impact on
the families affected, whose lives are often
changed irreparably by these tragedies, and
on the communities in which these people lived
and worked. Low-and-middle income
countries are the hardest hit, accounting for
91% of the road traffic deaths even though
these countries have approximately half of the
world’s vehicles (WHO, 2013b). Road traffic
injuries are estimated to cost Low-and-middle
income countries between 1-2% of their gross
national product, estimated at over US$100
bn a year (Jacobs et al., 2000; as cited in
WHO, 2013a).

In Ghana, RTCs are responsible for over
1900 deaths annually. Of this, over 45% are
vehicle occupants (Building and Road
Research Institute (BRRI), 2011). The
economic impacts of RTCs are enormous.
Estimate has it that, the economic loss due to
RTCs is 1.6 of Ghana’s Gross Domestic
Product (BRRI, 2006).

Lot of efforts has been directed at enhancing
road safety. One of such interventions is the
introduction of seatbelts in vehicles. Seat belts,
though do not prevents RTCs, it has proven to

be the single most effective feature in a vehicle
that reduces appreciably the severity of injuries
in the event of a RTC. Estimate has it that, seat
belt reduces the risk of fatalities among front-
seat passengers by 40-50% and rear seat
passengers between 25-75% (WHO, 2013b).

Research is riddled with a plethora of the
health benefits associated with increased
restraints use. For instance, across the EU,

an estimated 12,400 occupants of light
vehicles survived serious crashes in 2009
because they wore a seat belt. It was also
speculated that another 2,500 fatalities could
have been prevented if 99% of vehicle
occupants had been wearing a seat belt
(European Transport Safety Council, 2011).
Likewise, it is estimated that seat belt use
prevented about 15,200 deaths in the United
States in 2004. It was also projected that if all
passenger vehicle occupants over 4 years of
age in the United States had used seat belts
in 2004, nearly 21,000 lives could have been
saved (NHTSA, 2005; as cited in FIA
Foundation for the Automobile and Society,
2009). Hitosugi and Takatsu (2000) illustrated
from retrospective analysis of the findings from
forensic autopsies of 50 persons who had died
in RTCs that, seat belt markedly reduced
driver’s chest and abdominal injuries. In
situations where brain injuries are involved in
RTC, seat belt use has been associated with
less injury severity (Hillary et al., 2000; 2001;
as cited in Schultheis et al., 2009).

Apart from the health benefits, there are
also economic benefits associated with belt
use. For instance, between 1975 and 2000,
the United States saved US$ 588 bn in
casualty costs due to seat belt use (American
College of Emergency Physicians, 2002; as
cited in FIA Foundation for the Automobile and
Society, 2009).

In light of the proven benefits of seat belt
use, many countries including Ghana, have
responded to in-vehicle injuries and fatalities
by enacting legislation, mandating seat belt
use. In Ghana, seat belt use was made
mandatory by the enactment of the seat law
(Act 683, 2004). Though there is legislation,
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very little is known about its actual prevalent
rate in Ghana. Currently studies have only
been conducted in Kumasi, in the Ashanti
Region, by Densu (2011) and Densu and
Salifu (2013) but none in the other nine cities.
The object of this study among others was to
determine seat belt use in the Sekondi-
Takoradi Metropolis (STM), in the Western
Region of Ghana, which has had its share of
road traffic fatalities in recent times. This study
will furnish the National Road Safety
Commission (NRSC) of Ghana and other
stakeholder institutions with timeous data to
inform the engineering of effective and
innovative countermeasures to improve
occupant safety.

MATERIALS AND METHODS
Roadside observation survey was employed
in this study, as it captures seat belt use in the
real world-settings. It thus has a high validity
compared with say, self-reported studies,
which is more prone to biases as it relies on
the integrity of a respondent.

A detailed road map of the study area was
obtained and stratified into three areas: the
Central Business District (CBD), outside the
CBD, and outskirts of town. The object was
essentially to assess seatbelt use
characteristics across these distinct strata.
Since sites that encouraged detailed
recording of data were critical to the success
of the study, automated signal-controlled
intersections were sought. These sites
facilitate detailed screening and recording of
seatbelt use, demographic, and vehicle
characteristics while vehicles are momentarily
stationary. They also guarantee the safety of
the data collectors.

In all, a total of 13 automated signal-
controlled intersections were identified in the
STM. These sites are fairly distributed across
the various strata in the study area, to provide
a representative picture of restraint use across
the STM.

Vehicles included in the survey were taxis,
buses, minibuses, trucks, and private cars,
save vehicles with tinted windows. The tinted
glasses obscure reliable data collection. For
all eligible vehicles, seatbelt use and
demographic information were recorded for
only drivers and the front-seat passengers.

Observational survey was conducted in
November, 2012. Since good lighting was
essential for reliable data collection,
observation was made during the day, from
7:00 am to 6:00 pm. Synchronized
observations were made in the morning and
afternoon peak and non-peak traffic times, to
capture seatbelt use characteristics across
these different traffic times, with each
observation session lasting for a period of 60
min. The morning and afternoon peak periods
were 8:00 am to 9:00 am and 4:30 pm to 5:30
pm, respectively, and the corresponding non-
peak periods were 10:00 am to 11:00 am and
2:00 pm to 3:00 pm. In order to avoid doctoring
the collected data, covert but unobstructed
observations were made at the signal-
controlled intersections while vehicles were
momentarily stationary at intersections
approaches. Seatbelt use was determined by
looking at whether or not the driver and the
front-seat passenger, if present, were using a
shoulder belt. Well-trained observers,
conscientiously screened vehicles, when traffic
stopped at the intersection’s approach, by
moving along the queue of vehicles to register
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front-seat occupants’ restraints, as well as
vehicle and demographic characteristics of
each vehicle in turn. These observers receded
to their positions at the traffic lights when the
queue began to move, as the traffic lights
turned green. The process was restarted when
the lights were back on red, and continued until
the 60 min observation time is exhausted.
Each observation site was served for a period
of 4-h, resulting in a total of 52-h for the entire
exercise.

Data Analysis

The Statistical Package for the Social
Sciences (SPSS), version 16.0, was
employed in all data analysis in this study.
Frequency tables were generated and cross-

tabulations performed using chi-square test to
assess statistical significance. Odds Ratios
(OR) were also calculated at 95% Confidence
Interval (CI).

RESULTS
General Characteristics of the
Observation Survey

During the 52-h roadside observation survey,
a total of 9,868 vehicles were registered in the
Sekondi-Takoradi Metropolis. Private cars
were predominant with 24.25% of the vehicles
observed, followed by taxis (38.62%). The rest
were 22.91% minibuses, 2.81% buses, and
11.41% trucks. Details are as shown in
Table 1.

Table 1: Characteristics of Survey

Source: Field observation, 2012

Descriptor Number Observed Percent (%)

Gender

Male 13703 87.1

Female 2086 12.9

Total 15739 100

Driver and vehicle type

Taxi 3873 39.2

Minibus 1667 16.9

Bus 276 2.8

Truck 975 9.9

Private car 3077 31.2

Passenger and vehicle type

Taxi 2267 38.61

Minibus 1345 22.91

Bus 165 2.81

Truck 670 11.41

Private car 1424 24.25
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As a whole, a total of 15,739 front-seat
occupants were clearly observed for seat belt
compliance in the STM. Of this, motorists
accounted for more than half (63%) of the
occupants and the rest (37%) were front-seat
passengers. Male occupants were
appreciably higher (87.1%) than their female
counterparts (12.9%).

Overall Seatbelt usage Rate in the
Sekondi-Takoradi Metropolis

A total of 15,739 front-seat occupants were
observed in the 52-h roadside observation
survey, as shown in Table 2. Of this, overall,
24.8% (95% CI=23.46-26.14) were observed
using seatbelts in the STM, with usage rates
of 33.4% (95% CI=32.47-34.33) and 10.2%

Table 2: Seatbelt use Among Front Seat Occupants in the Sekondi-Takoradi Metropolis

Occupant Group No. Observed No. Belted Usage Rate (%)

All occupants 15739 3900 24.8

Drivers 9868 3298 33.4

Passenger 5916 602 10.2

Front-seat Passenger Driver

Descriptor No. No. Usage Rate No. No. Usage Rate

Observed  Belted (%) Observed Belted (%)

Gender

Male 4273 449 10.5 9421 3044 32.3

Female 1589 148 9.3 447 254 56.8

Vehicle Type

Taxi 2282 89 3.9 3873 649 16.8

Minibus 1354 54 4 1667 493 29.6

Bus 166 9 5.4 276 98 35.5

Truck 671 90 13.4 975 364 37.3

Private car 1443 360 24.9 3077 1694 55.1

Time of Day

8:00 am-9:00 am 1462 142 9.7 2331 842 36.1

10:00 am-11:00 am 1531 175 11.4 2368 791 33.4

2:00pm-3:00pm 1398 144 10.3 2452 786 32.1

4:30pm-5:30pm 1525 141 9.2 2717 879 32.4

Location

CBD 2094 130 6.2 3714 891 24

Outside the CBD 259 171 13.6 2220 788 35.5

Outskirts of Town 2563 301 11.7 3934 1619 41.2

Source: Field observation, 2012
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(95% CI=9.43-10.97) for drivers and front-seat
passengers, respectively.

Relationship Between Driver and
Front-Seat Passenger Seatbelt
Use

The survey revealed that, in general, seat belt
use among drivers was proportionally higher
(33.4%; 95% CI=32.47-34.33) compared with
front-seat passengers (10.2%; 95% CI=9.43-
10.97), as shown in Table 2. The odds of
drivers using seatbelts were more than four-
fold compared with front-seat passengers
(OR=4.43; 95% CI= 4.028-4.865). Additionally,
from Table 3, when front-seat passengers were
belted, motorists were 71.4% likely to use
restraints. However, wearing rates plummeted
to 27.7% when front-seat passengers were
unbelted (p<0.001).

3.341). Male passengers were, in contrast,
more likely to use seatbelt compared with
female passengers but not statistically
significant (10.5% vs. 9.3%, p=0.179).

Seatbelt Use and Vehicle Type

Occupants of private cars consistently
registered higher seatbelt use compared with
the other vehicle types, as indicated in Table
2. More than half (55.1%) of private car
motorists observed were using restraints in the
STM. Restraints use among private car
motorists were proportionally higher compared
with truck motorists (55.1% vs. 37.3%,
p<0.001), bus motorists (55.1% vs. 35.5%,
p<0.001), minibus motorists (55.1% vs.
29.6%, p<0.001), and taxi motorists (55.1%
vs. 16.8%, p<0.001). Private car motorists
were more than six times (OR: 6.10; 95%CI=
5.435-6.803) likely to buckle up compared
with taxis motorists, and approximately thrice
(OR: 2.92; 95% CI= 2.571-3.311) more likely
to belt up compared with minibus motorists.
Similarly, they were more than twice more likely
to buckle up compared with bus motorists
(OR= 2.23; 95% CI= 1.721-2.874) and truck
motorists (OR=2.06; 95% CI= 1.773-2.387).

The trend of restraint use realized among
motorists was not different from front-seat
passengers. Approximately 1 in 4 front-seat
passengers of private cars were observed
using seatbelts. This was appreciably higher
compared with truck passengers (24.9% vs.
13.4%, p<0.001), bus passengers (24.9% vs.
5.4%, p<0.001), minibus passengers (24.9%
vs. 4.0%, p<0.001), and taxi passengers
(24.9% vs. 3.9%, p<0.001). Private car
passengers were 8 times more likely to use
restraints compared with taxi passengers

Table 3: Variation of Driver
and Passenger Seat Belt Use

Passenger Belt use             Driver Belt use Status

Unbelted n (%) Belted n (%)

Unbelted 3844 (72.3) 1470 (27.7)

Belted 172 (28.6) 430 (71.4)

Total 4016 (67.9) 1900 (32.1)

Source: Field observation, 2012

Seatbelt Use and Gender

Table 2 indicates that, in general, seatbelt use
by female motorists in the STM was
significantly higher compared with male
motorists (56.8% vs. 32.3%, p<0.001), though
male motorists were the overwhelming
majority. Female motorists were approximately
thrice as more likely to use seatbelt compared
with male motorists (OR= 2.8, 95% CI=2.275-
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(OR=8.20; 95%CI=6.410-10.417) and minibus
passengers (OR=8.0; 95% CI= 5.952-10.753).
Similarly, they were approximately 6 times
more likely to use seatbelts compared with bus
passengers (OR=5.81; 95% CI= 2.933-
11.494) and more than twice compared with
truck passengers (OR=2.15; 95% CI= 1.667-
2.762).

Seatbelt Use as a Function of
Location

Table 2 shows the results of wearing rates for
occupants on three different locations: Central
Business District (CBD), outside the CBD,
and outskirts of town. Wearing rates for
motorists differed markedly by location, with
restraints use increasing with increased
distance from the CBD. Restraints use by
motorists outskirts of town was statistically
significantly higher compared with outside the
CBD (41.2% vs. 35.5%, P<0.001), and the
CBD (41.2% vs. 24.0%, p<0.001). Similarly,
the odds of motorists using seatbelts outskirts
of town were more than twice (OR= 2.22; 95%
CI= 2.008-2.445) as the CBD, and 27% higher
(OR=1.27; 95% CI= 1.142-1.414) than the
odds of restraints outside the CBD. A less
consistent picture, however, was observed
among front-seat passengers. Wearing rates
outside the CBD was higher than areas
outskirts of town (13.6% vs. 11.7%, P<0.001)
and the CBD (13.6% vs. 6.2%, P<0.001).
Regardless of this, belt use in the CBD was
low compared with that of the other two areas.

Seatbelt Use and Time of Day

There was a consistent temporal trend
associated with motorist restraint use during
the day, with wearing rate higher in the morning
compared with the afternoon. Restraint use

decreased from the morning peak period (8:00
am to 9:00 am) to the late afternoon’s rush hour
(4:30 pm to 5:30 pm). As indicated in Table 2,
belt use decreased from 36.1% in the early
morning to 33.4% (p<0.05) in the late morning,
and then to 32.4% (p<0.05) in the late
afternoon. The odds of drivers using seat belts
in the morning rush hour (8:00 am to 9:00 am)
were approximately 13% higher (OR = 1.127;
95% CI=1.00-1.271) compared with the late
mornings (10:00 am to 11:00 am), 20% higher
(OR=1.199; 95% CI=1.063-1.351) as the
afternoon non-peak period (2:00 pm to 3:00
pm), and 18% higher (OR:1.182;
95%CI=1.052-1.329) compared with late
afternoon rush hour (4:30 pm to 5:30 pm). A
less consistent, however, surfaced among
front-seat passengers. Belt use increased
from 9.7% in the morning rush hour (8:00 am
to 9:00 am) to 11.4% (p=0.217) in the late
morning (10:00 am to11:00 am), declined to
10.3% (p=0.217) in the afternoon (2:00 pm to
3:00 pm) and finally to 9.2% (p=0.217) in the
afternoon rush hour (4:30 pm to 5:30 pm),
though not statistically significant.

DISCUSSION
Road traffic injuries are one of the leading
causes of premature deaths among
Ghanaians. In order to mitigate the situation,
particularly among vehicle occupants,
legislation (Act 683, 2004) mandating restraint
use was enacted. However, there is scanty
information about its prevalence in Ghana.

The overall wearing rate in the STM was
24.8%, with driver and passenger usage rates
of 33.4% and 10.2%, respectively. Usage rates
in STM are higher compared with overall
usage rate of 18.3%, and driver and passenger
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rates of 24.4% and 8.1% respectively in
Kumasi, Ghana (Densu, 2011). However, it
compares poorly with driver and front-seat
passenger wearing rates of 52.3% and 18.4%,
respectively, in Benin City, Nigeria (Iribhogbe
and Osime, 2008), and overall wearing rates
of 82.7% in Ohio, US, with driver and
passenger usage rates of 82.99% and
81.54%, respectively (Seufert et al., 2008). It
is patent that wearing rates in the STM is
generally low.

Failure to buckle up is one of the leading
causes of road traffic fatalities. In light of this,
it is alarming that just, approximately 1 in 4 of
the motoring population restrained in the STM.
Modern restraints are minimally inconvenient
to the user (Ruschmann et al., 1981), yet most
of the travelling public in the STM fail to take
advantage of them. Densu and Salifu (2013),
realised that the predominant reason for non-
use of seat belts in Ghana, was lack of seat
belts in vehicles. Lack of seat belts militates
against enforcement efforts. As a developing
country, a policy of ensuring that only fairly used
vehicles ply on Ghana’s roads, alongside
mandatory retrofitting of seat belts in vehicles
that are unequipped with the safety device, is
necessary to address this challenge.

For all categories, drivers were more likely
to comply with seat belt law compared with
front-seat passengers. These findings are
consistent with earlier studies (Densu, 2011;
Seufert et al., 2008; Violence and Injury
Prevention Program, 2007). In Ghana, most
passengers are unaware that the seat belt law
applies to them (Densu and Salifu, 2013). If a
section of the motoring population is ignorant
of the seat belt law, then clearly they are less
likely to comply. Ignorance of the seatbelt law

explains the relatively low compliance rate
among front-seat passengers in the STM.
Awareness campaigns are therefore necessary
to sensitize passengers as regards their
statutory responsibilities in the maintenance of
a healthy and productive population.

In spite of the low passenger compliant rate,
the analysis revealed a statistically significant
association between driver and passenger
belt use. Drivers were more inclined to belt up
when a passenger was belted. This
association could be due to social influence.
Peer social influence has been identified as a
precursor to the engagement in healthy or
antisocial behavior. Cunill et al. (2004) found
out that, the proclivity of either passengers or
motorists to buckle up was influenced by the
seat belt wearing behavior of friends and
family members. Road safety promotional
activities could cash in on this strong social
influence to elevate compliance.

Reatraint use was influenced by gender, with
male motorists involved in more traffic safety
violations. This result is line with previous
studies (Densu, 2011; Walter et al., 2009;
Seufert et al., 2008; Violence and Injury
Prevention Program, 2007; Broughton and
Buckle, 2006; Broughton, 2003). Men have the
penchant to indulge in risky behaviors than
women in a wide variety of settings (Social
Issues Research Centre, 2004), and hence
exhibit more risker driving behavior. The
proclivity of men to indulge in negligent driving
leads to less frequency of belt use. Additionally,
levels of deviant behavior are markedly higher
in men than in women. This manifests itself in
a greater frequency of violation of traffic
regulations, including speed limits, traffic
controls, drink-driving, and non-use of seat
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belts (Social Issues Research Centre, 2004).
It is imperative this unsalutary attitude towards
traffic safety is checked through education and
highly visible enforcement programs.

Regardless of gender, private car occupants
had proclivity for restraints use compared with
other occupants. Most private cars are newer
and hence are fitted with seat belts, coupled
with seat belt reminder system. Seat belt
reminders system have proven to increase belt
use (Freedman et al., 2009; Ferguson et al.,
2007; Krafft et al., 2006; Williams et al., 2002).
Likewise, some private cars are equipped
with automatic restraint systems. Unlike the
manual seat belt, the automatic restriant
system requires virtually no effort on the part
of occupants to buckle up and hence arrests
the challenges associated with forgetfulness,
and in effect increasing belt use.

Wearing rates in commercial vehicles were
relatively low. Taxi drivers operate intra-urban
commercial transport services. These
operators make frequent stops, and
occasionally have to support patrons with their
luggage. The inconvenience associated with
their operations, discourage belt use. Motorists
who make frequent stops are less likely to use
seat belts (Kim and Yamashita, 2007).

Low restraint use was also observed among
bus and truck motorists. Operators of trucks
and buses feel invulnerable to the
consequences of RTCs in traffic. Motorists
who have high safety perceptions in traffic are
less likely to buckle up. Kim and Yamashita
(2007) acknowledged that commercial vehicle
operators rarely use restraints because, “they
feel safe in a big vehicle”. This underscores
the need for traffic safety promotion to be

directed at encouraging greater understanding
of the effectiveness of seat belt in injury
reduction in the event of RTCs, regardless of
vehicle type.

Restraint use increased with distance from
the CBD to the outskirts of town. These findings
are consistent with previous studies (Densu,
2011; Vivoda and Eby, 2002). These
infractions may be governed by safety and risk
perceptions. Intra-urban roads are normally
associated with low vehicular speeds,
compared with high vehicular speeds on
highways. High vehicular speeds portend
greater risk of RTCs with undesirable
consequences. In light of the high-risk
perception, occupants consider it dangerous
for not belting up on highways than on urban
roads. However, available crash statistics
indicates that in the period 1991-2010, 29,892
fatalities were recorded on Ghana’s roads, of
which 33.3% occurred in the urban
environment (Building and Road Research
Institute, 2011). Obviously, RTCs in the urban
environment are unforgiving as highway
crashes. Raising perception of crash severity
on urban roads will serve the overall purpose
of deterring irresponsible road user behavior
and elevate compliance.

Finally, location and time of enforcement
activities may have partly contributed to both
temporal and locational trend in wearing rates.
In Ghana, enforcement activities are most
often confined to the urban-periphery in the
wee hours of the morning. With highly visible
Police presence, road users, particularly
drivers, are apprehensive of being detected
for irresponsible behavior and hence are
compelled to comply with traffic regulations.
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This is evident in the high belt use rates in the
morning rush hour and the outskirts of town.
Perceived risk of detection has long been
known to positively modify road user behavior
(Zaal, 1994). The impact is however transient.
As the day wears on, they experience
recidivism with a recession in enforcement
activities, resulting in decreased usage rates
in the late afternoon. Enforcement programs
should therefore be designed to maximize
deterrence at all times.

CONCLUSION
Seat belt wearing rate in the STM is low.
Female drivers were more likely to use
restraints compared with their male
counterparts. Driver usage rates were
consistently higher compared with
passengers, and they were more likely to be
belted when passengers were belted. Usage
rates among private car occupants were
appreciably higher compared with other
vehicle types. Restraints use in the outskirts
of town was significantly higher compared with
the CBD. Driver belt use was higher in the
morning rush hour compared with the late
afternoon.

RECOMMENDATION
For effective compliance with legislation,
enforcement and education strategies must be
carefully planned, adequately resourced, and
fully supported by the highest echelons of
government to realize maximum benefits of
seat belt use.

REFERENCES
1. Act 683 (2004), Road Traffic Act. Accra:

Republic of Ghana.

2. Broughton J (2003), Seat belt wearing
rates in cars in England, 1998-2002:TRL
Report TRL580. Crowthorne: Transport
Research Laboratory Limited.

3. Broughton J and Buckle G (2006), Seat
belt and Mobile Phone Usage Rates in
London, March 2006: Project Report
232. Wokingham: Transport Research
Laboratory Limited.

4. Building and Road Research Institute
(2006), Estimation of the cost of Road
Traffic Accidents in Ghana. Kumasi,
Ghana: Council for scientific and Industrial
Research.

5. Building and Road Research Institute
(2011), Road Traffic Crashes in Ghana
Statistics 2010. Kumasi, Ghana: Council
for Scientific and Industrial Research
Institute .

6. Center for Disease Control and
Prevention (2011), Seat Belt Use in the
US. Retrieved from www.cdc.gov/
vitalSigns/SeatBeltUse/index.html

7. Cunill M, Gras M E, Planes M, Oliveras
C and Sullman M J (2004), An
investigation of factors reducing seat belt
use amongst Spanish drivers and
passengers on urban roads. Accident
Analysis and Prevention, pp. 439-445.

8. Densu S N (2011), A Survey of Seat Belt
Use among Front Seat Occupants in the
Kumasi Metropolitan Area. Kumasi,
Ghana: M.Sc Thesis, Kwame Nkrumah
University of Science & Technology.

9. Densu S N and Salifu M (2013), Attitudes
Towards Seatbelt Use in Kumasi, Ghana.



211

Int. J. Struct. & Civil Engg. Res. 2013 Solomon Ntow Densu, 2013

International Journal of Structural and
Civil Engineering Research, pp. 82-94.

10. Department for Transport (1994),
Compliance cost assessment: seat
belts in coaches and minibuses. London,
United Kingdom.

11. Dinh-Zarr T B, Sleet D A, Shults R A, Zaza
S, Elder R W, Nichols J L and Sosin D M
(2001), “Reviews of Evidence Regarding
Interventions to Increase the Use of Safety
Belts”, American Journal of Preventive
Medicine, pp. 48-65.

12. Elvik R and Vaa T (2004), The handbook
of roadsafety measures. Elsevier.

13. European Transport Safety Council
(2011), Traffic Law Enforcement Across
the EU:Tackling the Three Main Killers
on Europe’s Roads. Brussels, Belgium:
European Transport Safety Council.

14. Ferguson S A, Wells J K and Kirley B B
(2007), “Effectiveness and driver
acceptance of the Honda belt reminder
system’ rife”, Traffic Injury Prevention,
pp. 123-129.

15. FIA Foundation for the Automobile and
Society (2009), Seat-belts and child
restraints: a road safety manual for
decision-makers and practitioners.
London: FIA Foundation for the
Automobile and Society.

16. Freedman M, Lerner N, Zador P, Singer
J and Lev S (2009), Effectiveness and
Acceptance of Seat belt Reminder
Systems:Characteristics of Optimal
Reminder Systems. Final Report.
Washington D.C: National Highway
Traffic Safety Administration .

17. Hitosugi M and Takatsu A (2000), Injury
severity in motor vehicle occupants.
Legal Medicine, pp. 166-170.

18. Iribhogbe P E and Osime C O (2008),
“Compliance with Seat Belt Use in Benin
City”, Nigeria. Prehospital and Disaster
Medicine, pp. 16-19.

19. Kim K and Yamashita E Y (2007),
“Attitudes of commercial motor vehicle
drivers towards safety belts”, Accident
Analysis and Prevention, pp. 1097-
1006.

20. Krafft M, Kullgren A, Lie A and Tingvall C
(2006), “The use of seat belts in cars with
smart seat belt reminders. Results of an
observation study”, Traffic Injury
Prevention, pp. 125-129.

21. National Highway Traffic Safety
Administration (2001), Fifth/Sixth:
Effectiveness of occupant protection
system and their use. Washington DC,
DOT-HS-809-442: US Department of
Transport.

22. Peden M, Scurfield R, Sleet D, Mohan
D, Hyder A A and Mathers C (2004),
World Report On Road Traffic Injury
Prevention: Summary. Geneva: World
Health Organization.

23. Ruschmann P A, Treat J R and Joscelyn
K B (1981), Occupant Restraints And
Traffic Crash Loss REDUCTION. Ann
Arbor, Michigan 48109: The University of
Michigan Highway Safety Research I n s
t i t u t e.

24. Salzberg P M and Moffat J M (2004),
“Ninety-five percent: An evaluation of law,
policy and programs to promote seat belt



212

Int. J. Struct. & Civil Engg. Res. 2013 Solomon Ntow Densu, 2013

use in Washington”, J Safety Research,

pp. 215-222.

25. Schultheis M T, DeLuca J and Chute D

(2009), A Hand Book for the Assessment

Driving Capacity, London: Academic

Press, Elsevier Inc.

26. Seufert R, Kubilius K A, Walton, A J and

Newton T D (2008), Observational

Survey of Seat Belt Use in Ohio.

Middletown, Ohio: Applied Research

Center, Miami University.

27. Social Issues Research Centre. (2004),

Sex differences in driving and insurance

risk: An analysis of the social and

psychological differences between men

and women that are relevant to their driving

behaviour, 28 St Clement, Oxford OX4

1AB: The Social Issues Research Centre.

28. Violence and Injury Prevention Program

(2007), Utah Seatbelt Use Among High

School Students: 2006 Seatbelt

Observation Results. Salt Lake City, UT:

Utah Department of Health.

29. Vivoda J M and Eby D W (2002), Direct

Observation of Safety Belt Use In

Michigan. Michighan, USA: The

University of Michigan Transportation

Research Institute.

30. Walter L K, Narine S and Buttress S
(2009), Thames Valley seat belt survey,
Crowthorne, U.K: Transport Research
Laboratory.

31. Watkins K and Sridhar D (2009), Road

Traffic Injuries: the hidden development

crisis. A policy briefing for the First

Global Ministerial Conference on Road

Safety, Moscow, 19-20 November 2009

(pp. 1-20). Moscow: Global Road Safety.

32. Williams A F, Wells J K and Farmer C M

(2002), Effectiveness of Ford’s belt

reminder in increasing seat belt use.

Injury Prevention, pp. 293-296.

33. World Health Organization (2013a),

Global status report on road safety 2013:

supporting a decade of action. Geneva,

Switzerland: World Health Organization.

34. World Health Organization (2013b),

Road Traffic Injuries. Media Center:

Retrieved August 13, 2013, from

www.who.int/mediacentre/factsheets/

fs358/en/

35. Zaal D (1994), Traffic Law

Enforcement:A Review of the Literature.

Wellington Road, Clayton, Victoria, 3800,

Australia: Monash University Accident

Research Centre.


