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ABSTRACT

Background: Fatalities from road traffic crashes (RTCs) are a
public health challenge for low- and middle-income countries,
especially those experiencing epidemiological transition. This paper
aims to describe demographics and trend analysis of fatalities of
RTCs in Oman from 1995 to 2009.

Methods: The RTC data from 1995 to 2009 were obtained from
the published reports of the Royal Oman Police (ROP). Data were
extracted on the distribution of deaths by age, sex, nationality,
mode of travel (driver, passenger, pedestrians), and type of
vehicle (four- vs. two-wheelers). Trend analyses were carried out
using the Chi-square for the percentages of deaths and linear

regression for rates.

Results: A total of 9,616 deaths from RTCs were reported
from 1995 to 2009. Of 9,616 fatalities, 4,666 (48.5%) were
aged 26-50 years, 7,927 (82.4%) were males, 7,215 (75.0%) were
Omanis, and 2,278 (23.8%) were pedestrians. Overall, mortality
increased by around 50% from 479 deaths during 1995 to 953
deaths during 2009. There was a significant increase in the
proportion of deaths (P < 0.05) and death rates (P < 0.05) among
individuals aged 26-50 years, males, Omani nationals, and drivers.
The number and rate of RTC fatalities due to overspeeding was
also increased (P < 0.05).

Conclusions: Fatalities due to RTCs in Oman are increasing,
especially among those aged 26-50 years, males, drivers, and
Omani nationals with overspeeding as a major cause of road traffic
fatalities. There is a need for more research in understanding the
risk-taking behaviors of young drivers, and sociocultural factors,
especially among Omani nationals to target interventions.

Keywords: Fatalities, injuries, national police data, Oman, road
traffic crashes

INTRODUCTION

Road traffic crashes (RTCs) are major cause of deaths and
disabilities worldwide. Worldwide, RTCs are ranked as the
11" leading cause of deaths and the ninth leading cause of
disability-adjusted life-years lost.l!! Every year, about 1.2 million
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people die because of RTCs with a global mortality
rate of 19 per 100,000 in 2002.2 By 2020, the
road traffic fatalities are projected to increase by
around 65% globally.B! According to world report on
road traffic injury prevention in 2004, fatalities due
to RTCs accounted for more than 50% among young
adults aged 15-44 years, and were the second leading
cause of deaths among children and adolescents
aged 5-14 years and 15-29 years, respectively.!!

The low- and middle-income countries accounted
for 85% of all global annual road traffic According
to world report on road traffic injury prevention
in 2004, Fatalities, 90% of the disability-adjusted
life-years lost, and 96% of all children killed
worldwide because of RTCs.!" The Arab population,
which constitutes 3.6% of the world’s population,
owns 1% of the vehicles of the world but its human
losses because of RTCs was estimated to be 4.8%
of the losses of the world.™ In 2002, there were
more than 132,000 road traffic fatalities in the
eastern Mediterranean Region (EMR) with a death
rate of 26.3 per 100,000, one of the highest traffic
fatality rates in the world."! Also, the EMR has the
world’s highest rate of road traffic fatalities among
young men aged 15-29 years, that is, 34.2 deaths per
100,000.5!

The Sultanate of Oman, a country in the
southern tip of the Arabian Pensula experienced
a substantial economic development, which was
accompanied by an increased motorization in the
last few decades.[! Currently, RTCs are considered
as a major public health concern that challenges
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the development and progress of the country.!”)
Oman has one of the highest rates of road traffic
fatalities in the world with around 30 deaths per
100,000 persons. The distribution of rates of road
traffic fatalities per 100,000 persons for the Gulf
countries, EMR, and globally has been shown
in Figure 1.7 This is one of the first studies that
describes demographics and trend analysis of road
traffic fatalities in Oman, and identifies the changes
in number of deaths and death rates among specific
population subgroups.

METHODS

Setting

Oman has approximately 3,000,000 inhabitants.
Around 30% of the country’s population is under
the age of 15 years. Recent affluence, assisted
by the exploitation of hydrocarbon, has sparked
substantial economic growth and influx of all
facades of modernity in Oman. Currently, Oman
has a per capita gross domestic product (GDP) of
more than US $25,000 from less than US $1,000
in 1970.81 Like other low- and middle-income
countries experiencing such growth, there is a rapid
expansion in the construction of road networks
accompanied by a rapid increase in the population
with a corresponding increase in the number of
vehicles. The entire length of paved roads was
barely 10 km in 1970, which increased to more
than 23,000 km in 2008, and the number of motor
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Figure 1: Rates of road traffic fatalities in the Gulf countries, Eastern Mediterranean region (EMR), and the world, 2007
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vehicles increased from less than 1,000 in 1970 to
more than 750,000 in 2009.8!

Data source and management

In Oman, RTCs and data of related deaths
and morbidities are handled by the directorate of
road traffic under the auspices of Royal Oman
Police (ROP). The RTC data were obtained from
the published reports of the ROP. The ROP
defined a road traffic fatality as the event of death
from the time of the crash till the closing of the
file of the case by January of the following year.
Data from 1995 to 2009 were extracted on the
distribution of deaths by sex, nationality, mode of
travel (driver, passenger, pedestrians), and type of
vehicle (four- vs. two-wheelers).

The ROP reports the main cause of all registered
RTCs. Each death is then attached to the main cause
of the RTC. Most of the road traffic fatalities are
caused by overspeeding according to the statistics
of the ROP.’! We, therefore, categorized the causes
of deaths in two groups, over-speeding and ‘others’.
The ‘other’ group includes all deaths caused other
than by overspeeding, for instance, deaths due to
overtaking and negligence, and defects of roads
and vehicles.

Oman had the first national census in 1993.
However, complete reporting of the total population

with its age and sex structure started only from
1995. The population data used in the calculation
of rate per 100,000 for this study was, therefore,
only possible for the period from 1995 onward.
These population data were gathered from the
annual reports of the Ministry of Health (MOH).
The MOH reports the population data in standard
five-year age group increments. On the other hand,
the reports published by the ROP have their own
classification of age groups when presenting the
number of deaths [Table 1]. To be able to compute
the death rates for each age group, we estimated the
total population for each age group according to
the ROP data under the assumption that an equal
number of people exists in each of the five-year age
group categories.

In addition, Oman has a large portion of
immigrant work force, mostly from the countries
of the Indian subcontinent.’®! We, therefore,
gathered gender-specific data on the total number
of migrant workers (expatriates) during the same
time period.

Data analysis

For each year, death rates caused by RTCs per
100,000 people were computed. In addition, death
rates per 100,000 people were also computed for
age groups, sex, and nationality for each year. Age

Table 1: Death rate per 100,000 by age and sex from road traffic crashes in Oman, 1995-2006

Year 0-6 years 7-15 years 16-25 years 26-50 years 51-70 years 71+ years
Male Female Male Female Male Female Male Female Male Female Male Female

1995 13.4 10.3 16.0 2.5 55.1 7.4 36.1 154 50.4 19.0 20.9 13.7
1996 21.5 11.5 10.4 5.4 52.8 8.6 38.8 14.6 50.3 20.0 43.1 21.0
1997 23.1 12.0 14.1 4.9 51.8 12.6 34.8 20.5 47.4 50.6 434 0.0
1998 15.3 10.5 17.2 7.3 57.8 8.4 40.6 20.4 57.5 24.9 79.6 7.0
1999 16.4 7.9 13.7 8.9 56.8 9.8 43.8 12.1 50.6 19.3 56.5 13.8
2000 11.0 9.8 7.1 5.3 42.1 9.8 34.1 13.0 43.2 17.5 30.0 6.4
2001 13.8 7.7 12.2 2.5 41.7 4.3 354 10.6 37.2 6.1 64.1 0.0
2002 10.9 5.5 9.5 4.4 38.7 9.8 47.3 154 28.9 18.9 353 12.1
2003 14.1 9.4 12.6 3.7 51.5 9.8 45.1 17.5 45.9 15.7 20.6 5.4
2004 20.6 6.9 13.5 6.8 40.5 5.3 54.8 16.8 45.4 25.9 53.6 8.9
2005 19.8 15.9 17.9 5.4 46.5 10.1 46.4 16.0 48.0 23.5 68.9 0.0
2006 17.6 8.8 10.3 8.9 52.8 9.8 43.6 14.4 49.5 20.6 49.8 17.2
2007 11.8 9.7 11.9 3.8 59.7 10.3 49.5 16.9 47.2 23.0 46.6 8.1
2008 14.0 9.4 12.8 4.7 74.2 12.0 56.7 12.7 43.5 33.9 98.1 15.6
2009 15.8 14.9 11.5 3.6 57.6 13.1 42.7 13.7 51.5 29.8 97.2 7.8
Average change —0.16 0.076 —0.107 -0.007 0.504 0.185 1.065 -0.140 -0.217 0.153 2.86 0.064
per year

P value 0497 0.664 0556 0957 0.381 0210 0.005 0428 0.605 0.807 0.043 0.873
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groups were divided using ROP cutoff points for
reporting deaths by age group. Trend analyses
were carried out using the Chi-square for the
percentages of deaths of each subgroup. As rates
exhibited a normal distribution, we computed
linear regression analysis to estimate the annual
change per year. A P value less than 0.05 was
considered statistically significant. All the analysis
was carried out using the SPSS version 19.0.

RESULTS

A total of 9,616 deaths from RTCs were reported
by the ROP during the period from 1995 to 2009.
Of 9,616 fatalities, 4,666 (48.5%) were aged
between 26 and 50 years [Table 1], 7,927 (82.4%)
were males, 7,215 (75.0%) were Omanis [Table 2],
and 2,278 (23.8%) were pedestrians. The annual
number of deaths varied annually from a high of
953 (30 per 100,000) in 2009 to a low of 479 (23
per 100,000) in 1995. Overall, mortality increased
by around 50% from 479 during 1995 to 953 deaths
during 2009.

There was a significant increase in the proportion
of deaths (42.8 to 49.6, P = 0.009) and death
rate (29.6 to 33.9, P = 0.010) among individuals
aged 26-50 years during 1995-2009. When
stratified by sex, only males showed a significant
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increase in the death rate (36.21 to 42.7, P=0.005)
but not females (15.4 to 13.7, P=0.428) [Table 1].
The proportion of deaths decreased from 9.8
to 6.0% (P = 0.004), and 10.4 to 3.7%, P = 0.004
among individuals aged 0-6 years and 7-15 years,
respectively. However, the trend of the death rates
was insignificant among these age groups.

On an average, the total number of deaths
and death rate among males was respectively
4.7 and 3.5 times higher than the total number
of deaths and death rates among females during
the study period [Figure 2]. Overall, the number
of deaths increased among males from 390 (32.1
per 100,000) in 1995 to 800 (40.6 per 100,000) in
2009 (P = 0.004). The number of female deaths
increased from 89 in 1995 to 153 deaths in 2009.
However, there was no significant change in the
death rate among females (P = 0.478).

On an average, the total number of deaths and
death rate among Omani nationals was 3.6 and
1.2 times higher, respectively, than the total number
of deaths and death rates among expatriates during
the study period [Table 2]. Overall, the number of
deaths and death rate increased among Omani male
nationals from 300 (38.0 per 100,000) in 1995 to
543 (53.3 per 100,000) in 2009 (P = 0.001 [deaths],
P = 0.013 [death rate]), and those of male

Table 2: Deaths and death rate per 100,000 from road traffic crashes in Oman among males and females by nationality, 1995-2009
e e S O S S

Year Omanis Expatriates
Male Female Male Female

N % Rate N % Rate N % Rate N %  Rate
1995 300 62.6 38.0 71 14.8 9.3 90 18.8 21.1 18 3.8 16.0
1996 318 62.1 39.2 80 15.6 10.2 98 19.1 22.9 16 3.1 14.1
1997 334 60.8 40.0 93 116.9 11.5 101 18.4 20.8 21 3.8 163
1998 399 65.0 46.6 108 17.6 13.0 95 15.5 19.9 12 2.0 9.5
1999 374 61.9 42.5 85 14.1 10.0 128 21.2 27.2 17 2.8 13.6
2000 291 59.1 32.2 86 17.5 9.8 101 20.5 20.3 14 28 112
2001 310 62.1 334 51 10.2 5.7 125 25.1 23.9 13 2.6 10.1
2002 313 54.0 32.9 89 15.3 9.7 158 27.2 32.1 20 34 114
2003 354 61.2 393 89 154 10.1 111 19.2 26.9 24 42 164
2004 387 60.8 42.5 88 13.8 9.9 141 22.1 314 21 33 129
2005 443 64.3 47.6 104 15.1 11.4 117 17.0 22.2 25 3.6 18.1
2006 401 58.9 42.1 109 16.0 11.7 156 22.9 28.5 15 22 102
2007 483 60.5 49.8 110 13.8 11.6 185 232 28.4 20 2.5 11.8
2008 575 60.5 57.8 101 10.6 10.4 239 25.1 34.5 36 38 174
2009 543 57.0 53.3 122 12.8 12.2 257 27.0 27.0 31 33 152
Average change peryear 159 -0.23  1.04 240 -0.23  0.09 9.70 047 0.691 095 0.0 0.06
P value 0.001 0.164 0.013 0.017 0.074 0.385 0.001 0.021 0.007 0.01 1.0 0.725
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Figure 2: Deaths and death rate per 100,000 from road traffic crashes in Oman

expatriates from 90 (18.8 per 100,000) in 1995 to
257 (27.0 per 100,000) in 2009 (P = 0.001 [deaths],
P = 0.007 [death rate]). There was no significant
change in female deaths rates of both Omani
nationals and expatriates (P = 0.385 and P=0.725,
respectively).

Overall, the number of deaths increased
among drivers from 156 (32.6%) in 1995 to 417
(43.8%) in 2009 (P = 0.001), and fatalities among
motorbikes from 3 (0.6%) in 1995 to 15 (1.6%) in
2009 (P=0.014) [Table 3] Similarly, the number of
deaths and death rate increased due to overspeeding
from 187 (39.0%) in 1995 to 499 (52.4%) in
2009 (P=0.007).

Distribution of deaths of road users by sex
showed no significant change in the deaths
of female drivers (P = 0.437) and female
passengers (P=0.264) during 1995-2009. However,
there was a significant decline in deaths among
female pedestrians (P = 0.002) [Table 4].

DISCUSSION

The results showed an overall increase in the
number and rate of fatalities due to RTCs in Oman
from 1995 to 2009. The proportion of deaths was
greater among those aged 26-50 years, males,
drivers, and Omani nationals with overspeeding as
a major cause of road traffic fatalities. Subgroup
analyses showed that the trend of number and rate of
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fatalities due to RTCs increased significantly among
those aged 26-50, males, and drivers as compared
to pedestrians and passengers. An increasing trend
of RTC fatalities was found among four-wheelers.
Further, the number and rate of RTC fatalities due
to overspeeding was also increased.

The male gender has been described as a high-risk
group in the EMR.[" It has been estimated that males
had a death rate two-and-a-half times higher than
females in RTC, and males aged 15-29 years and
45-59 years accounted for most of the RTCs in the
low- and middle-income countries of the EMR.!
Similarly, formalesaged 45-59 years, the RTC fatality
rates in low- and middle-income countries in the
EMR were estimated to be 50% higher than the
death rate in low- and middle-income countries
across the world.! Infrastructure of roads may
have been unable to meet the increasing demands
of rapid motorization and population in Oman,
and could have contributed to the increasing road
traffic fatalities. However, socioeconomic factors,
the ability and attitude of the driver, behavior of
the road user, traffic engineering, characteristics of
the vehicle, the roads, and the environment may
be other contributing factors that may have led to
increased road traffic fatalities in Oman.!”

Anincreasingtrend of roadtrafficfatalitiesamong
drivers as compared to passengers and pedestrians
was found in our study. Male drivers, especially

International Journal of Preventive Medicine, Vol 4, No 6, June, 2013
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Table 3: Distribution of road traffic fatalities by mode of travel, type of vehicle and reason for crash in Oman, 1995-2009

Year Mode of travel Type of vehicle involved Reason for crash
Pedestrians Passengers  Driver Two-wheel Bicycle  Four wheel or  Others’ Overspeeding
N (%) N (%) N (%) Motorbike more N (%) N (%) N (%)
N (%) N (%)
1995 150 (31.3) 173 (36.1) 156(32.6) 3 (0.6) 6(1.3) 320 (66.8) 292 (61.0) 187 (39.0)
1996 157 (30.7) 183 (35.7) 172(33.6) 6(1.2) 13 (2.5) 336 (65.6)  281(54.9) 231(45.1)
1997 151(27.5) 212(38.6) 186(33.9) 2(0.4) 11 (2.0) 385(70.1)  291(53.0) 258 (47.0)
1998 158 (25.7) 256 (41.7) 200(32.6) 6(1.0) 5(0.8) 445 (72.5)  381(62.1)  233(37.9)
1999 156 (25.8) 216(35.8) 232(384) 2(0.3) 16 (2.7) 430 (71.2)  323(53.5) 281 (46.5)
2000 114 (23.2) 206(41.9) 172(35.0) 4(0.8) 4(0.8) 370 (75.2) 239 (48.6) 253 (51.4)
2001 116 (23.2) 200 (40.1) 183 (36.7) 3 (0.6) 26 (1.2) 374 (75.0)  214(42.9)  285(57.1)
2002 110 (19.0) 256 (44.1) 214(36.9) 2(0.3) 7(1.2) 461 (79.5) 306 (52.8) 274 (47.2)
2003 119 (20.6) 245(42.4) 214(37.0) 4(0.7) 4(0.7) 451 (78.0)  297(51.4) 281 (48.6)
2004 152(23.9) 259(40.7) 226(35.5) 7(1.1) 12 (1.9) 466 (73.2)  289(51.4) 348 (48.6)
2005 167 (24.2) 279 (40.5) 243 (353) 8(1.2) 6(0.9) 508 (73.3)  331(48.0)  358(52.0)
2006 152 (22.3) 246 (36.1) 283 (41.6) 14(2.1) 19 (2.8) 496 (72.8)  295(52.0) 386 (48.0)
2007 175(21.9) 278 (34.8) 345(43.2) 9(1.1) 14 (1.8) 600 (75.2) 340 (42.6) 458 (57.4)
2008 222(23.3) 337(35.4) 392(41.2) 25(2.6) 19 (2.0) 685 (72.0)  385(40.5) 566 (59.5)
2009 179 (18.8) 357 (37.5) 417 (43.8) 15(1.6) 18 (1.9) 741 (77.8) 454 (47.6) 499 (52.4)
% change -39.9 +3.9 +34.4 +166.7 +46.2 +16.5 -22.0 +34.4
1995-2009
P value trend* 0.004* 0.703 0.001%* 0.014 0.726 0.022 0.007 0.007

e O
fIncludes deaths due to overtaking, drink driving, and negligence, and road and vehicle defects, *P<0.05

Table 4: Distribution of deaths according to road users in Oman by gender, 1995-2009

Year Drivers Passengers Pedestrians

Male Female Male Female Male Female

N % N % N %

1995 150 (96.2) 6(3.8) 130 (75.1) 43 (24.9) 110 (73.3) 40 (26.7)
1996 163 (94.8) 9(5.2) 132 (72.1) 51 (27.9) 121 (77.1) 36 (22.9)
1997 174 (93.5) 12 (6.5) 142 (67.0) 70 (33.0) 119 (78.8) 32(21.2)
1998 195 (97.5) 5(2.5) 175 (68.4) 81 (31.6) 124 (78.5) 34 (21.5)
1999 227 (97.8) 5(12.2) 150 (69.4) 66 (30.6) 125 (80.1) 31(19.9)
2000 166 (96.5) 6(3.5) 137 (66.5) 69 (33.5) 89 (78.1) 25(21.9)
2001 180 (98.4) 3(1.6) 157 (78.5) 43 (21.5) 89 (83.2) 18 (16.8)
2002 205 (95.8) 9(4.2) 176 (68.8) 80 (31.3) 90 (81.8) 20 (18.2)
2003 204 (95.3) 10 (4.7) 162 (66.1) 83 (33.9) 99 (83.2) 20 (16.8)
2004 221 (97.8) 5(2.2) 186 (71.8) 73 (28.2) 121 (79.6) 31(20.4)
2005 237 (97.5) 6(2.5) 188 (67.4) 91 (32.6) 135 (80.8) 32 (19.2)
2006 272 (96.1) 11 (3.9) 154 (62.6) 92 (37.4) 131 (86.2) 21 (13.8)
2007 329 (95.4) 16 (4.6) 199 (71.6) 79 (28.4) 140 (80.0) 35 (20.0)
2008 375 (95.7) 17 (4.3) 242 (71.8) 95 (28.2) 197 (88.7) 25 (11.3)
2009 407 (97.6) 10 (2.4) 232 (65.7) 121 (34.3) 157 (87.7) 22 (12.3)
% change 1995-2009 +1.4 -36.8 -12.5 +37.7 +19.6 -53.9
P value trend* 0.437 0.264 0.002*
| ) S
*P<0.05
those not wearing seat belts, engaged in eating and and having a prior history of traffic violations were

drinking, using their mobile phones while driving, found to be at a higher risk for RTCs.['% Although
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females are allowed to drive in Oman, they are less
likely to be killed in RTCs. This is mainly attributed
to the sociocultural issues in the society where
men are usually the breadwinners of the families
while women are mostly housewives which makes
women less exposed to RTCs. Young drivers tend
to engage in risky and aggressive driving behaviors
that place them at a risk for RTCs.'"? Young
drivers are usually inexperienced, tend to over-rate
their driving skills,"® and are more likely to drive
vehicles of lower quality.'¥ This overestimation
of driving ability among young drivers has
been confirmed by several laboratory-driving
simulations.['>1¢] Similarly, overspeeding has been
documented as one of the main reasons for most
of the RTCs in other studies,'” similar to our
study findings. With increasing speed, the risk of
crash increases exponentially, and this risk is even
more with increasing speed on urban roads than
on rural roads.'? However, traffic characteristics
such as flow of traffic, width of roads, and junction
density are important factors between speed
and crash frequency.l'” Inexperience, risky and
aggressive driving behaviors among young drivers,
and expansion in the network of roads during the
past years in Oman with an increasing number of
highways may have been contributing factors for
the increasing trend of RTCs due to overspeeding.
Although drink-driving is considered as a major risk
factor for RTCs in many developed countries,!! less
than 1% of the reported fatalities in RTCs in 2009
were attributed to drink-driving.”) This could be
explained by cultural reasons, as alcohol is forbidden
in the Islamic culture. Nevertheless, it could be also
due to under-reporting of drink-driving due to legal
and social consequences associated with RTCs with
such causes.

Oman, in 1982, developed a road traffic
committee, followed by mandatory helmet and
seat belt laws in 1986 and 1990, respectively; since
then, the country has embraced the best practices
to ensure road safety and to tackle RTCs in the
country.”" The first survey forroad traffic injuries in
Oman conducted in 1993 under the supervision of
the National Program for Prevention and Control
of Road Traffic Accidents resulted in a shift in
focus from treatment to prevention.” Despite
all these preventive measures, the country is still
facing challenges such as insufficient specialized
manpower, and sociocultural issues like those of
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macho attitudes, where young male drivers think
they have a great control of the car regardless of
the speed and conditions of the roads.[” These
reasons may contribute to more RTCs among
Omani nationals than foreign nationals. However,
the government has responded well to these
challenges by implementing a project through the
ROP and the research council to automate and
improve the reporting system and the validity,
reliability, accessibility, and usability of the
data. There are developments of a specialized
emergency medical service (EMS) system,
comprehensive trauma register, and state-of-the
art hospitals along with trauma level-one centers
that could be instrumental in dealing with victims
of road traffic trauma.

Our study is subject to a few limitations. Firstly,
the national police data are based on manual
reporting of road traffic fatalities to the central
authority and thus there may be likelihood of
under-reporting of these events. However, deaths
are less likely to be underestimated due to the
legal implications involved. Deaths reported
to the ROP requires involvement of the court
for compensations (mostly by the insurance
companies) of deaths, in which the ROP is an
important party in the legal process during the trials.
Secondly, classification of age groups described by
MOH and ROP is not the same and thus subject
to some misclassification. Lastly, country-specific
information on RTCs of expatriates was not
available in the reports of the ROP; it was therefore
not possible to present the data by the country of
origin.

To conclude, the fatalities due to RTCs in Oman
are increasing, especially among those aged 26-
50 years, males, pedestrians, and Omani nationals
with overspeeding as a major cause of road traffic
fatalities. There is a need for more research in
understanding the sociocultural factors, especially
among Omani nationals to target interventions.
Additionally, compliance of traffic rules through
enforcement, information, and education, especially
among young male drivers, awareness campaigns
through radio stations and television channels,
and alterations to the physical environment such
as changes to the transportation infrastructure
through roadway design, roadway hazards, and
safety features are important measures that may
reduce RTCs among vulnerable groups in Oman.
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