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Abstract

Background: Transport-related injuries (Tls) are a substantial public health concern for all regions of the world. The present study
quantified the burden of Tls and deaths in the Eastern Mediterranean region (EMR) in 2017 by sex and age.

Methods: Tls and deaths were estimated by age, sex, country, and year using Cause of Death Ensemble modelling (CODEm) and
DisMod-MR 2.1. Disability-adjusted life years (DALYs), which quantify the total burden of years lost due to premature death or
disability, were also estimated per 100000 population. All estimates were reported along with their corresponding 95% uncertainty
intervals (Uls).

Results: In 2017, there were 5.5 million (Ul 4.9-6.2) transport-related incident cases in the EMR — a substantial increase from
1990 (2.8 million; Ul 2.5-3.1). The age-standardized incidence rate for the EMR in 2017 was 787 (Ul 705.5-876.2) per 100000,
which has not changed significantly since 1990 (-0.9%; Ul -4.7 to 3). These rates differed remarkably between countries, such that
Oman (1303.9; Ul 1167.3-1441.5) and Palestine (486.5; Ul 434.5-545.9) had the highest and lowest age-standardized incidence
rates per 100000, respectively. In 2017, there were 185.3 thousand (Ul 170.8-200.6) transport-related fatalities in the EMR — a
substantial increase since 1990 (140.4 thousand; Ul 118.7-156.9). The age-standardized death rate for the EMR in 2017 was
29.5 (Ul 27.1-31.9) per 100000, which was 30.5% lower than that found in 1990 (42.5; Ul 36.8-47.3). In 2017, Somalia (54;
Ul 30-77.4) and Lebanon (7.1; Ul 4.8-8.6) had the highest and lowest age-standardized death rates per 100,000, respectively.
The age-standardised DALY rate for the EMR in 2017 was 1,528.8 (Ul 1412.5-1651.3) per 100000, which was 34.4% lower than
that found in 1990 (2,331.3; Ul 1,993.1-2,589.9). In 2017, the highest DALY rate was found in Pakistan (3454 121; Ul 2297 890-
4342908) and the lowest was found in Bahrain (8616; Ul 7670-9751).

Conclusion: The present study shows that while road traffic has become relatively safer (measured by deaths and DALYs per
100000 population), the number of transport-related fatalities in the EMR is growing and needs to be addressed urgently.
Keywords: Accidents, Epidemiology, Incidence, Mortality, Road traffic injuries
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Introduction
Transport-related injuries (TIs) are a major public health
concern for all regions of the world.! In 2016, the World
Health Organization (WHO) reported that TIs were the
eighth most common cause of death for people of all ages,
accounting for more than 2.5% of all deaths worldwide.! In
the same year, TIs resulted in approximately 1.35 million
deaths and were the single largest killer of children and
young adults (5-29 years old).” In comparison to 2015, the
number of deaths decreased globally, which suggests some
progress in legislation and the accessibility of emergency
medical services.? However, it is highly unlikely that the
United Nations Sustainable Development Goals target of
halving road traffic deaths by 2020 globally can be met.? In
addition, most of the global reduction has been made in
high-income countries, while the number of deaths in low
to middle income countries has grown since 2013.>

In 2016, the Eastern Mediterranean region (EMR)
ranked the third highest in the world for TIs, with 18

road traffic deaths per 100000 people, surpassed only
by Southeast Asia (20.7 per 100000) and Africa (26.6
per 100000).> Furthermore, apart from being a major
public health concern, TIs cost the region’s economy
billions of dollars each year.* The EMR is composed of
22 countries from the Middle East, North Africa, and the
Horn of Africa, with almost 710 million people living in
this region.* For the last decade, the EMR’s economy has
grown rapidly, which has also accelerated the development
of road infrastructure and motorization.” However, this
has not positively affected the rates of transport-related
mortality and morbidity in all countries in the region.®
On the contrary, while analyzing the burden of TIs in the
EMR from 1990 to 2015, Khalil and colleagues concluded
that death rates have increased in countries like Libya,
Pakistan, and Egypt.° Analyses of other country-specific
data suggest that in Oman and the United Arab Emirates
(UAE), the total road transport injury mortality was
higher in 2016 than the year before.”
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The road safety issues facing the EMR are not entirely
due to the fact that many of the constituent countries
are low- to middle-income countries.” According to the
WHO (2018), the EMR is the only region in the world
where the increase in income does not lead to a decrease
in the rate of road traffic deaths.? The EMR also suffers
from a lack of recent and reliable information regarding
the current and long-term trends, which should be used
to guide policymakers.® In this study, we examined the
burden of TIs in the EMR in 2017, by sex and age, through
calculating disability-adjusted life years (DALYs) and
the total numbers of TI-related incidence and fatalities.
In addition, we calculated the associations between age-
standardized DALYs and the Socio-demographic Index
(SDI).

Materials and Methods

The Global Burden of Disease (GBD) study is the most
global and wide-ranging research program on the burden
of disease, with annual estimates. GBD 2017 included
estimates for seven super-regions, 21 regions and 195
countries, from 1990 to 2017. There were 359 diseases and
injuries, 282 causes of death, and 84 risk factors included in
this iteration of the GBD.*'° TIs included injuries incurred
as pedestrians, cyclists, motorcyclists, motor vehicle
occupants or drivers, as well as water and air transport. In
this paper we report the burden of TIs for the 22 countries
in the EMR region: Afghanistan, Bahrain, Djibouti, Egypt,
Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco,
Oman, Pakistan, Palestine, Qatar, Saudi Arabia, Somalia,
Sudan, Syria, Tunisia, the UAE, and Yemen.

Case Definition

Cases were identified using the International Classification
of Diseases (ICD). ICD-9 codes E000-E999 and ICD-10
chapter V were used to define TT incidence and deaths.
For more details, please consult previous research.?

Fatal Injuries

Input Data

In GBD 2017, the injury and mortality estimates were
calculated using census data, verbal autopsy reports,
vital or civil registration, surveys, mortality surveillance,
and information from the police. Police reports were
used to estimate the number of mortalities from road
traffic injuries.® The data collected from the police were
obtained from national agencies, published research, and
institutional surveys including the United Nations Crime
Trends Survey and the WHO Global Status Report on
Road Safety. Police records were not used in the countries
with vital registration, unless the reported number of
deaths in police records was higher than that recorded in
vital registration. Outlier data sources were excluded from
the study.®

Modelling Strategy
The GBD list of disease and injury causes was used to

map all data sources. Following this, age-sex splitting was
conducted, garbage codes were redistributed, and noise
reduction processes were undertaken. The Cause of Death
Ensemble modelling (CODEm) software was then used
to compute estimates by year, EMR country, cause, sex,
and age. Then, fatal discontinuity estimations for motor
vehicle road injuries and other TIs were merged with the
CODEm results, after the final cause of death results were
calculated using Cause of Death Correct (CoDCorrect)®.
CoDCorrect scales all cause-specific deaths from all
causes of death for each group (i.e., sex, age group, year,
and country) using an algorithm which makes certain
that the sum matches the total for all-cause mortality.?
Further details regarding how the cause of death data were
prepared, splitting the causes into sublevels, the model
assumptions, the limitations of this approach, and the
covariates used can be found in a previous publication.?

Non-fatal Injuries

Input data

Data from hospitals, emergency departments and
insurance claims were used to estimate morbidity.
Information from surveys were used to produce years
lived with disability (YLDs) by age, sex, country, year,
external cause of injury, and type of injury.

Modelling Strategy
Separate models were undertaken for injuries that
necessitated inpatient care and injuries that required
other health care. Injuries warranting inpatient care were
cases that were serious enough to necessitate inpatient
care, assuming there were no constraints on access to
health care. Injuries requiring other health care were
those injuries that were not severe enough to require
hospitalization, but required other types of health care,
such as treatment in an emergency department. Injuries
not severe enough to require some form of health care
intervention were not included in this research. This
study also attempted to include cases where some kind of
health care would have occurred, if health care had been
readily available. In several self-report surveys asking
about injuries sustained in the past month or year, the
participants were also asked whether they sought care and
to provide the reasons if they had not. This information
was used to include cases who did not access health
care for financial or geographic reasons. Incidence for
cause-of-injury categories, including TIs, was modelled
using DisMod-MR 2.1, which is a meta-regression tool
that creates estimates of disease incidence, prevalence,
remission, and mortality. More details on the modelling
strategy can be found in a previous publication.®

As a measure of premature mortality, years of life lost
(YLLs) were calculated by subtracting age at death from
the longest possible life expectancy for an individual of
that age, as defined by the GBD 2017 standard life table"*
and multiplying this by the number of deaths recorded.
YLDs were produced by multiplying the number of cases
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of each adverse health outcome by the disability weight
assigned to each of these outcomes. The disability weight
indicates the severity of the health loss and ranges from
0 (equivalent to full health) to 1 (equivalent to death).
In addition, YLLs and YLDs were combined to form
DALYs. All estimates were reported as count and age-
standardized rates, which were estimated through the
direct standardization method using the GBD standard
population.?

We also determined the ratio of observed to expected,
based on SDI, burden of TIs for the 22 EMR countries
in 1990 and 2017. SDI is a summary measure of socio-
demographic status and is composed of the lag distributed
income per capita, mean educational attainment for
those aged 15 and older, and the total fertility rate for
those younger than 25."* The SDI ranges from 0 (least
developed) to 1 (most developed). 95% uncertainty
intervals (Uls) accompanied all estimates, in order to
reflect the uncertainty arising from the raw data and
data adjustments, as well as statistical modelling.'> GBD
propagated uncertainty from all sources by repeating
all calculations 1000 times, each time drawing from
distributions, instead of point estimates, for all model
parameters.'?

Results

Table 1 shows that in the EMR, there were 5531408
(UI 4895209-6213116) transport-related incidents
in 2017. Pakistan had the largest number of incidents,
with 1628711 (UI 1437527-1860201), while the lowest
number of incidents was reported in Djibouti (8864, Ul
7772-10048). The age-standardized incidence rate per
100000 for the EMR in 2017 was 787 (UI 705.5-876.2),
which had not changed significantly from 1990 (-0.9%; UI
-4.7 to 3); it was remarkably different between countries,
such that Oman (1303.9; UI 1167.3-1441.5) and Palestine

(486.5; UI 434.5-545.9) had the highest and lowest age-
standardized incidence rates, respectively. Figure 1 shows
the incident cases and incidence rates of TIs in the EMR by
age group and sex. The graph shows that the total number of
incidents involving males increased from the youngest age
group (1-4 years old) and peaked in the 20-24 age group,
before declining to the oldest age group (95%). A similar
pattern was also shown for females, although the number
of incidents involving females was much lower. This gap
was particularly pronounced during late adolescence (15-
19 years old) and early-mid-adulthood (20-24 to 40-44
years old), but steadily reduced with increasing age until
there were only small differences between sexes in the two
oldest age groups (90-94 and 95%).

Figure 1 shows that the incidence rate for males
remained relatively stable across the first three age groups
(<1, 1-4 and 5-9 years old), and then reached a peak in
the 25-29 age group. This rate remained relatively stable
until the 55-59 age group, when a steep increase was
observed over the remaining age groups. In contrast, the
incidence rate for females remained relatively stable for
the first three age groups (<1, 1-4 and 5-9 years old) and
then showed a very slight increase to the 75-79 age group,
which was followed by a substantial increase that reached
a peak in the 95* age group.

Table 1 also shows that there were 185251 (UI 170 840-
200635) transport-related deaths in the EMR in 2017,
an increase from 140352 (UI 118673-156938) in 1990.
In 2017, the age-standardized death rate per 100000 for
the EMR was 29.5 (UI 27.1-31.9), which was 30.5% lower
than that found in 1990 (42.5; UI 36.8-47.3). Somalia (54;
UI 30-77.4) had the highest age-standardized death rate
per 100000 in 2017, while Lebanon (7.1; UI 4.8-8.6) had
the lowest.

Figure 2 shows the number of deaths and death rates for
TIs, by age group and sex. The pattern of results largely
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GBD 2017 Eastern Mediterranean Region Trans_

mirrors the incident cases and incidence rates, with a
clear increase in the total number of deaths involving
males after the four youngest age groups (<1, 1-4, 5-9,
and 10-14 years old), which reached a peak in the 20-24
age group and then declined until the 95* age group. A
similar pattern was also found for females, albeit with a
smaller number of deaths than for males. This gap was
again particularly pronounced during late adolescence
and early to mid-adulthood (15-19 to 40-44 years old),
but steadily reduced with increasing age until there were
only small differences between sexes in the two oldest age
groups (90-94 and 95%).

The death rate for males remained relatively stable
across the first four age groups (<1, 1-4, 5-9, and 10-14

years old) but increased to a peak in the 20-24 age group
(Figure 2). This rate remained relatively stable until the
55-59 age group, when an increasingly steep increase was
observed over the remaining age groups. In contrast, the
death rate for females decreased slightly across the first
four age groups (<1, 1-4, 5-9, and 10-14 years old) and
then showed a very slight increase until the 75-79 age
group, after which a substantial increase occurred that
reached a peak at the 95+ age group.

In 2017, Somalia had the highest death rate in the region
(54, UI 30-77.4), followed by the UAE (50.4, UI 40-61.7)
and Oman (47.5, UI 38.8-56.5) (Table 1 and Figure 3).
The lowest mortality rates were found in Lebanon (7.1,
UI 4.8-8.6) and Palestine (8.9, UI 8-9.9). For all EMR
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Figure 2. Number of Deaths and Death Rate of Transport-Related Injuries Per 100000 Population in the Eastern Mediterranean Region by
Age and Sex, 2017. Dotted and dashed lines indicate 95% upper and lower uncertainty intervals, respectively.
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countries, the death rates were considerably higher among
males than females. The overall death rate in the region
was 29.5 (UI 27.1-31.9). In 2017, the individual rate for
males in the EMR was 42.3 (UI 38.5-46.1), while for
females, this figure was 15.7 (UI 12.8-17.7). In the EMR,
the age-standardized mortality ratio between males and
females was 2.68. Within the EMR region, Kuwait had the
highest ratio (5.5), followed by Lebanon (4.7). In contrast,
the country with the lowest ratio was Pakistan, at 2.2.

The EMR overall showed a 30.5% (UI 19.4-41.6)
reduction in age-standardized death rates since 1990
(Table 1). However, two countries, Pakistan (27.9%, UI
2.2-59.3) and Somalia (1.8%, UI -33 to 90.8) showed
increases in the age-standardized death rates from 1990
to 2017, although it was not statistically significant for
Somalia. All remaining countries showed a decrease in

Pakistan

age-standardized death rates since 1990, with the largest
decreases found in Iraq (-63.9%, UI -69.9 to -49.4) and
Bahrain (-62.9%, UI -67.1 to -57.3).

Figure 4 shows the percentage change in age-
standardized death rates by country and sex from 1990 to
2017. This shows that Pakistan was the only EMR country
to register increases for both males and females, while
Somalia registered an increase for males and a decrease
for females. The remaining countries registered large
reductions in age-standardized death rates since 1990.
Furthermore, in most cases, a larger reduction in death
rate was found for females than for males.

Figure 5 shows the percentage of deaths due to TIs by
country and sub-causes in 2017. Pedestrian road injuries
accounted for the largest part of the fatalities in Somalia
(53.2%) and Pakistan (45.1%). In contrast, motor vehicle
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Figure 4. Percentage Change in Age-Standardized Death Rates of Transport-Related Injuries from 1990 to 2017 for the 22 Countries of the
Eastern Mediterranean Region by Sex
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Eastern Mediterranean Region.
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road injuries were the dominant cause in the remaining
countries.

Figure S1 shows the number and age-standardized rates
for the sub-causes of TIs by age group in 2017. For the
first three age groups (<1, 1-4, and 5-9 years old), other
TIs accounted for the largest number of incidents, while
motor vehicle road injuries were the most common sub-
cause until the 70-74 age group. The age-standardized rate
for motor vehicle road injuries increased with age until the
30-34 age group and then slowly declined until the 70-74
age group. Also notable was the change in rate for other
transport injuries, which declined across the first three
age groups (<1, 1-4, and 5-9 years old) before remaining
relatively stable until the 65-69 age group and then rapidly
increasing to peak in the 95+ age group.

Figure 6 presents the number of deaths and death rates
for the sub-causes of TIs in 2017. Pedestrian road injuries
accounted for the largest number of deaths in three of
the four youngest age groups (1-4, 5-9 and 10-14 years

old) and also among the seven oldest age groups (from
65-69 to 95*). In the remaining age groups, motor vehicle
road injuries were the largest cause of death, followed
by injuries sustained by pedestrians and in motorcycle
accidents. Figure 6 also shows that the death rates for
motor vehicle road injuries steadily increased from the
15-19 age group, with a marked increase after the 80-84
age group. Fatalities sustained by pedestrians followed a
similar pattern to motor vehicle road injuries at the start
but were lower until the 65-69 age group, when they
became higher than the rate of motor vehicle road injuries.
The highest rates for both injury sub-causes were found in
the 95+ age group. This pattern was generally observed
at the country level, and the highest rates were observed
in the oldest age group (95* years), especially in the UAE,
Somalia, and Oman (Figure 7).

Years of Life Lost and Years Lived with Disability
The number of YLLs and the age-standardized YLL rates

Number of deaths

Age (years)

I Motor vehicle road injuries
1 injuries
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Figure 6. Number of Deaths and Death Rate of Transport-Related Injuries Per 100000 Population in the Eastern Mediterranean Region by
Age and Sub-cause, 2017.

= Eastern Mediterranean Region
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Figure 7. 2017 Death Rate of Transport-Related Injuries Per 100000 Population for the 22 Countries of the Eastern Mediterranean Region
by Age.
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for the EMR in 2017 are presented in Figure S2, along
with the number of YLDs and the age-standardized YLD
rates. Figure S2 shows that the age-standardized YLD
rate steadily increased with increasing age, while the age-
standardized YLL rate showed a less consistent pattern
by age group. The YLL rate decreased over the first three
age groups (1-4, 5-9, 10-14 years old), then increased
until the 20-24 age group and then decreased across the
remaining age groups.

Disability-Adjusted Life Years

In 2017, the age-standardized DALY rate for the EMR was
1,528.8 (UI 1412.5-1651.3), which was 34.4% lower than
that found in 1990 (2331.3; UI 1993.1-2589.9) (Table 1).
The highest DALY rates were found in Oman (2278.4; Ul
1905.0-2659.2), UAE (2,072.1, UI 1685.9-2492.6), and
Yemen (2043.8, UI 1579.3-2848.1), while the lowest were
found in Lebanon (465.2, Ul 353.4-557.4) and Palestine
(529.3, U1 468.7-601) (Table 1). Figure S3 also shows that
in all countries, males had much higher DALY rates than
females, with the highest ratios in Kuwait (4.2), followed
by Morocco (3.8) and Qatar (3.4).

The percentage change in age-standardized DALY rates
from 1990 to 2017, by country and sex, is shown in Figure
S4. Pakistan was the only country to show an increase
in the age-standardized DALY rates for both sexes from
1990 to 2017, while Somalia showed an increase for males
and a decrease for females. In contrast, all other countries
registered a large decrease in DALY rates, with six
countries (Bahrain, Iran, Iraq, Jordan, Oman and Sudan)
recording an overall reduction of more than 50% (Table
1). Furthermore, in most countries, a bigger reduction in
the age-standardized DALY rate was observed for females
(than males), except in Afghanistan, Qatar, Morocco,
Syria, and Bahrain (Figure S4).

Figure S5 shows the number of DALYs and the DALY
rate by sub-cause and age. The largest number of DALY’

in the first three age groups was from injuries sustained
by pedestrians, but for the older age groups, motor vehicle
road injuries composed the majority of the DALYs, with
a peak in the 20-24 age group. Figure S5 also shows that
in late adolescence/early adulthood (15-19 to 30-34 years
old), DALYs caused by motorcycles were also a large
sub-cause of DALYs. This pattern is also reflected in the
DALY rate for motorcycle-related injuries, which shows
a dramatic increase in the 15-19 and 20-24 age groups,
followed by a steady decline with age. The DALY rate
caused by pedestrian road injuries decreased over the first
three age groups and then increased until the 60-64 age
group, before declining over the remaining age groups. The
DALY rate for motor vehicle road injuries demonstrated a
substantial decline for the first four age groups (<1, 1-4,
5-9, and 10-14 years old), a steep increase in the 15-19
and 20-24 age groups, followed by a relatively constant
decline to the 95+ category. The DALY rate for motor
vehicles was above that of pedestrian road injuries during
most of adulthood but slipped below pedestrian road
injuries in the 70-74 age group.

It was found that about half of the EMR countries,
including the UAE, Oman, Saudi Arabia, Libya, Iran,
Egypt, Tunisia, Yemen, Sudan, Somalia, and Qatar, had a
higher than expected burden of TIs in 1990 and 2017 for
both males and females (Figure 8).

Discussion

The current study shows that the absolute number of
TI-related deaths has increased from 140352 in 1990
to 185251 in 2017. Meanwhile, the incidence rate has
remained at almost the same level (0.9% decrease), while
death (-30.5%) and DALY (-34.4%) rates have decreased
substantially. Thus, the relative development in traffic
safety has been positive, while the absolute cost of
transport, in terms of loss of lives and human suffering,
has increased. The relative improvement of safety in the

1990

° 2017
4.0
o
S
g 3.0
S [ %)
X, [ %) g
2 20 @1 o &
"
= e, O O o s Qi3
17} o e e e S S G e S A S e SR SR S e s s o Oilsiotio et siesbenan®is saangnasees Rl Platea g adi s asue s Bl suth SR e e sl San S e s u
:E 10 o oy . o 865
(o] 05 ®0s5 004 @05 o3 904
£ o0
ol
° ]
L 40 o
o]
151
&
o 3.0
P @
2 -
B e: o, a
E 201 @5 °
2 @5 ®6 o o P
o 13 @y,
1.0F=ec=cc=succcccnccncncccacannancecnnscaccnntncnnsancesannenncannal SEEEE S CETEPCTT R EPPPEEECEETEE '.' """""" Ny EerreR T Aes SP e Tols SWn S e
07 ey 07 @7 es eps 865
00 ’ ®04  &p3
R @ C: S S @ S N o & & O @ e N
- A N > o Q2 '3 Ny N o N o O
X & N & & F 2 EC P & & RE &« K R e
o &V* A Rl T & ¥ P ¢ FF ° Qq}"f' &
o 8

Figure 8. Observed to Expected Ratio of Age-Standardized Death Rates of Transport-Related Injuries Per 100000 Population for the 22
Countries of the Eastern Mediterranean Region by Sex, 1990 and 2017.
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EMR can be explained partly by the level of motorization
as Smeed’s law proposes: increasing traffic volume can
lead to increase in the absolute number of fatalities, but
a decrease in fatalities per vehicle."*!* It should be noted
that Western industrialized countries show clear declines
in both absolute number of road deaths and the number
of deaths per capita or per registered vehicles/kilometers
driven.® Thus, urgent actions are needed in the EMR to
reverse the trend of increasing transport-related deaths.

The results of this research show that in terms of traftic
safety, the EMR is not a homogeneous area. The lowest
level of traffic safety can be observed in Somalia, with
an age-standardized death rate of 54.0, while the safest
traffic in the region can be found in Lebanon, with an age-
standardized death rate of 7.1 (i.e., road traffic is 7.6 times
riskier in Somalia than in Lebanon). Almost the same
ratio can also be found when comparing the DALY rates
of Somalia (2224.4) and Lebanon (465.2). Interestingly,
large differences can also be seen in the percentage
changes in age-standardized death rates and DALY rates:
some countries show sharp declines in deaths and DALY’
rates (Iraq, Bahrain, Sudan), while in other countries,
the decline has been much more modest (e.g., Libya, the
UAE), or the rates have even increased (Pakistan, Somalia).
While the DALY's and death rates represent different ways
of measuring the human cost of traffic injuries, these
two measures seem to give a very similar picture of the
phenomenon.

The large variation in the death figures and recent
developments in traffic safety among EMR countries
shows a remarkable degree of diversity among these
countries.” The change in transport-related fatalities
statistics can be caused by a number of different factors,
including motorization rate,”® population growth rate,
urbanization,'® the general level of emergency services,"
differences in road infrastructure, and level of law
enforcement.” The fact that some of the wealthiest
countries of the EMR (e.g., Saudi Arabia, the UAE) have
much riskier traffic and show less development in safety
underlines the fact that traffic safety is not necessarily
linked to wealth or per capita income in a country.'® There
are many other transportation-related and socioeconomic
factors, which may explain why some countries are riskier
than others.'® In the present study, age-standardized DALY
rates were studied as a function of SDI scores. While the
SDI was in general negatively related to age-standardized
DALY rates, significant differences were found among
the countries that compose the EMR. In Oman, for
example, improved traffic safety, as a function of SDI, was
deep and fairly linear, while in Pakistan, the DALY rate
increased as a function of SDI. The results of the present
study show that the relationship between socioeconomic
development and traffic safety is far from simple and
should be thoroughly investigated (Figure 8). Economic
development does not necessarily result in improvements
in traffic safety if a country does not allocate funds to
traffic safety interventions.

The present study also investigated the burden of TIs
and deaths in the EMR by age and sex. The results were in
line with the results observed virtually everywhere: males
were more likely to be involved in a traffic accident and to
lose their lives in traffic.'** This was especially remarkable
among young and middle-aged road users: the differences
between males and females was the largest among the 20-
to 24-year-old, while the overrepresentation of males was
much smaller among those under 15 years of age and the
elderly (>75 years old). These differences between males
and females may reflect the general participation in traffic
and work life between sexes: in countries where females
work less outside home and thus, commute less than
males, the differences between sexes in road causalities
are likely to be more pronounced. When evaluating the
proportion of different types of road deaths and DALYs,
we can see that the share of motor vehicle road injuries
is the highest among young adults, which reflects the fact
that a large number of motor vehicle drivers are young
males. In addition to exposure-related factors, higher
transport-related death rates among young males are
probably caused by risky behaviors, such as speeding,”
distracted driving,”* rule violations,” driving while
intoxicated, and not using a seatbelt, which are all
more common among young males than other road user
groups.® The prevalence of these risky behaviors among
young drivers is likely to reflect the traffic culture, level of
enforcement, and level of driver education, which all vary
to a large degree among EMR countries. Local policies
and preventive interventions targeting these system and
culture-level risk factors are urgently needed for reducing
traffic fatalities in EMR countries. These interventions
should be firmly rooted on sound research findings from
investigations conducted globally, but especially in the
target regions. The findings of the present study highlight
the need for future research to address road injury as a
substantial public health problem in the EMR.

As with GBD estimates for other diseases and injuries,
data sparsity was the main limitation of the present study.
Therefore, the burden of TIs for the countries with sparse
data were modelled using country-level covariates and
borrowing the data from similar EMR countries. The
estimates for these countries were used along with wide
Uls and should be interpreted with caution. To address this
problem, ongoing data collection on TIs is encouraged,
especially for countries with absent or insufficient data.

It should be noted that the accuracy and efficiency
of data recording among EMR countries is expected to
vary widely. Some countries have fully or close to fully
digitalized injury data recording systems, while others
still rely on manual recording of injury data. This might
have created some biases in the data collected and the
subsequent statistical analyses. At the same time, EMR
countries with good legal records are expected to have
better injury recording systems than countries engaged in
some form of military conflict (like Syria and Afghanistan)
or other forms of civil disorder (like Iraq). With the

Arch Iran Med, Volume 24, Issue 7, July 2021 523



iterative methodology followed in the current study, it is
thought that such differences would be minimized.

In addition, the long-term cohort studies were used
for estimating the injury severity and the probability of
long-term disability was available for limited number of
countries and additional data in the future GBD cycles are
needed to make the estimates more robust.

In conclusion, the present study shows that while road
traffic has become relatively safer (measured by deaths
and DALYs per 100000 population), the number of
transport-related deaths in the EMR is growing and needs
to be addressed urgently. Traffic incidents among young
males are a large problem, which should be prioritized in
traffic safety policies. The socioeconomic development of
an EMR country might not necessarily lead to decreases
in death and DALY rates. In fact, EMR countries with
high income per capita still have a high risk for their road
users despite the advancement in the road network and
medical emergency services. This underdevelopment in
road safety indicates that traffic safety is not necessarily
linked to wealth or per capita income in a country, but
involves other factors such as driving culture (which
is demonstrated in unsafe driving habits like speeding,
crossing red lights, sudden changes in lanes and others).
Therefore, it is recommended that governments in those
countries develop short- and long-term plans to change
this driving culture in order to reduce the risk on their
roads.
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