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Abstract
Background: Road traffic injuries (RTIs) and deaths constitute a serious preventable global public health problem.

Aims: To analyse time trends of age-standardized mortality rates and disability-adjusted life years (DALYs) caused by RTIs
in 23 Middle East and North Africa (MENA) countries; and to assess the correlation between national implementation
of best practice for road safety recommended by the World Health Organization, national income level, and RTI burden.

Methods: Time trend analysis over 17 years (2000-2016) was conducted using Joinpoint regression. An overall score was
calculated for each country to assess implementation of best practice for road safety.

Results: Mortality decreased significantly (P < 0.05) in Islamic Republic of Iran, Jordan, Kuwait, Lebanon, Morocco, Oman,
Qatar, and Tunisia. In most MENA countries, DALYs increased but they significantly decreased in the Islamic Republic of
Iran. The score calculated varied widely among the MENA countries. In 2016, no correlation was identified between the
overall score and mortality and DALYs. National income was not associated with RTI mortality or the calculated overall
score.

Conclusion: Countries in the MENA region had varying levels of success in reducing the burden from RTIs. During the
Decade of Action for Road Safety 2021-2030, MENA countries can achieve optimal road safety by implementing measures
that are customized for the local context, such as law enforcement and public education. Other focus areas for improving
road safety are building capacity in sustainable safety management and leadership, improving vehicle standards, and
addressing gaps in areas such as use of child restraint.
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Introduction

Injury and death from road traffic crashes, which are
preventable, constitute a serious global health problem.
All-cause mortality rates have stabilized worldwide in
recent years; however, deaths from road traffic crashes
have increased since 2000, reaching 1.35 million annually
in 2016 (1). The highest burden from road traffic injuries
(RTIs) is disproportionately observed in low- and middle-
income countries. RTIs are a leading cause of premature
death in children and young adults (1), including in
the Middle East and North Africa (MENA) region (2,3).
Interventions that prevent road traffic crashes, such as,
effective policies, law enforcement, smart road design,
and public awareness campaigns, can save millions of
lives when implemented in compliance with evidence-
based best practices recommended by the World Health
Organization (WHO) (1).

We have passed the endpoint for the United Nations
(UN) Decade of Action for Road Safety 2011-2020 and the
deadline for Sustainable Development Goal target 3.6 to
halve the number of deaths and injuries from road traffic
crashes by 2020 (4). The new Decade of Action for Road
Safety 2021-2030 aims to prevent at least 50% of road

traffic deaths and injuries by 2030 (5). However, a recent
bibliometric study identified a substantial research
gap caused by an insufficient quantity and quality of
published research on RTIs in the MENA region (6). To
address this gap, we aim to: (1) describe the time trends
of mortality rates and disability-adjusted life years
(DALYs) caused by RTIs in the MENA region,; (2) identify
the MENA countries applying best practices congruent
with institutional management, road safety legislation,
vehicle standards, and access to post-crash care; (3) assess
the correlation between the efforts made by the MENA
countries, their income level, and burden of RTIs as
measured by death rates and DALYs; and (4) evaluate how
MENA countries are progressing to prevent at least 50%
of road traffic deaths and injuries by 2030.

Methods

Population of interest

The population of interest was the road users of the 23
MENA countries (7), which include low-income countries
(Afghanistan, Somalia, Sudan, Syrian Arab Republic, and
Yemen); middle-income countries (Algeria, Djibouti,
Egypt, Islamic Republic of Iran, Iraqg, Jordan, Lebanon,
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Libya, Mauritania, Morocco, Pakistan, and Tunisia), and
high-income countries [Bahrain, Kuwait, Oman, Qatar,
Saudi Arabia, and United Arab Emirates (UAE)] (8). Even
though Palestine is part of the MENA region, it was not
included in this study because mortality and DALY data
were unavailable.

Time trends analysis of age-standardized
mortality rates and DALYs

Mortality due to RTIs is defined as the number of deaths
divided by population size (4). DALYs are “the sum of
years of potential life lost due to premature mortality
and the years of productive life lost due to disability”
(no unit) (9). Time-trend analyses of national-level age-
standardized mortality rates and DALYs were conducted
to evaluate RTI burden over time in MENA countries.
Age-standardized mortality rates allow comparison of
several populations with various age structures because
age can have a critical influence on the risk of RTI and
death (10).

Age-standardized mortality rates (per 100 000 persons,
standardized using the indirect method with the world
standard population) (1) and DALYs caused by RTIs were
retrieved from the publicly available WHO Global Health
Observatory (11) for 2000, 2010, 2015, and 2016. Mortality
time trend analysis over 17 years was conducted to
evaluate whether MENA countries were able to reduce
the number of deaths caused by RTIs, as recommended
in Sustainable Development Goal target 3.6. We also
investigated DALY time trends to comprehensively assess
the burden of RTIs in MENA countries.

We assessed annual age-standardized mortality rate
and DALY time trends by modelling the observed data
using Joinpoint regression (Joinpoint trend analysis
software version 4.9) (12). From the 4 mortality and
DALY estimates available for 2000, 2010, 2015, and
2016, we modelled yearly mortality and DALY trends
using the Joinpoint model to study time trends. The
mathematical model for the Joinpoint regression was a
log-linear regression model that determined joinpoints
in the trends. Joinpoints were breakpoints in time for
which significant changes in the linear trends were
identified. Annual percentage changes for 2000-2016
were estimated to measure the magnitude of the trend
change and its statistical significance (13). When a trend
was neither increasing nor decreasing significantly,
it was considered as constant. The significance of the
change in mortality trends was tested using the Monte
Carlo Permutation method (P = 0.05).

Implementation of best practice for road safety

To understand mortality and DALY time trends, we
assessed implementation of best practice recommended
by the WHO related to institutional management, road
safety legislation, road standards, vehicle standards, and
access to post-crash care.

Similar to previously used scoring to assess best
practices in road safety (14), we assessed the level of
implementation of the WHO best practices for each

MENA country, using a calculated overall score. This
overall score was estimated based on the following
11 road safety assessment categories as defined by
WHO (2): an agency (score = 0-5); strategy and target
(score = 0-4); speed (score = 0-15); drink and drug
driving (score =0-15); seatbelt (score = 0-14); helmet
(score = 0-17); child restraint (score = 0-14); mobile phone
use (score = 0-4); safe road (score = 0-6), safe vehicle
(score = 0-8); and post-crash response (score = 0-10). A
maximum score in each category was given when the
laws and standards of a country and their enforcement
were enacted in accordance with the WHO best practice
for road safety (1). We calculated the overall score by
summing the scores for the 11 categories (overall score
= 0-112). The procedure for overall score calculation is
outlined in Supplementary Material 1.

Country-level data relevant to the assessment of
implementation of road safety best practice were
retrieved from the Global Status Reports on Road Safety
2015 (15) or 2018 (1). Data on Algeria, Bahrain, Djibouti,
and Yemen were available only in the 2015 report, which
reported data available up to 2014 (15). Data for the
remaining MENA countries were retrieved from the 2018
report, which reported data up to 2017 (2).

Correlation analysis between overall score on the
one hand and mortality (2016) and DALYs (2016) on the
other hand was not feasible because visual inspection of
the corresponding graphs did not show any association
between the overall score and these 2 wvariables.
Consequently, to assess country-level mortality and
DALYs in 2016 according to overall score, we categorized
MENA countries based on their high (> median) or
low (< median) overall scores, mortality, and DALYs
using median splits on these outcomes (16,17). We also
investigated mortality and overall score according to
national income level. A Kruskal-Wallis test (rank-based
nonparametric test) was conducted to test whether there
was any significant difference in mortality and overall
score between the income levels (high, middle, and low).

Results

In the MENA region, Bahrain had the lowest age-
standardized mortality rate (8.2 per 100 000 persons)
caused by RTIs in 2016, followed by Qatar, UAE, Egypt,
and Pakistan (Table 1). The highest mortality rates caused
by RTIs in 2016 were observed in Somalia, Saudi Arabia,
Mauritania, Djibouti, and Islamic Republic of Iran.

There was a significant decrease in mortality due
to RTIs between 2000 and 2016 (annual percent change
P < 0.05; Figure 1) in Qatar (-5.3%), Oman (-2.5%), Kuwait
(=2.4%), Islamic Republic of Iran (-1.3%), Lebanon (-1.1%),
Tunisia (-0.8%), and Jordan (-0.4%). Saudi Arabia was the
only country with a significant increase in mortality due
to RTIs (annual percent change +1.1% P < 0.05).

The lowest DALYs caused by RTIs in 2016 were ob-
served in Bahrain (DALYs= 7), Djibouti (DALYs = 15), Qatar
(DALYs = 21), Kuwait (DALYs = 43), and Lebanon (DALYs
=54). The highest DALYs in 2016 were observed in Paki-
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Table 1 Mortality and DALYs caused by road traffic injuries in 23 MENA countries, 2016

Country ASMR (per 100 000)
in 2016
Bahrain 8.2
Qatar 14.2
United Arab Emirates 15.0
Egypt 16.2
Pakistan 17.1
Afghanistan 17.7
Lebanon 18.3
Morocco 19.9
Iraq 20.9
Tunisia 22.4
Kuwait 24.0
Syrian Arab Republic 24.4
Algeria 25.1
Sudan 26.9
Jordan 27.5
Libya 28.5
Oman 28.6
Yemen 29.0
Islamic Republic of Iran 29.4
Djibouti 30.2
Mauritania 33.7
Saudi Arabia 34.6
Somalia 35.4

Changes in ASMR
(2000-2016)

Changes in DALYs
(2000-2016)

4

4, Decrease in ASMR between 2000 and 2016 (P < 0.05).
1, Increase in ASMR between 2000 and 2016 (P < 0.05).
—, No change in ASMR between 2000 and 2016.

MENA = Middle East and North Africa; DALY = disability adjusted life year; ASMR = age-standardized mortality rate.

stan (DALYs = 2045), Islamic Republic of Iran (DALYs
= 1220), Egypt (DALYs = 767), and Sudan (DALYs = 663).
Only the Islamic Republic of Iran showed a significant
decrease in DALYs between 2000 and 2016 (annual per-
centage change = -0.2%, P < 0.05) (Figure 2). DALYs signifi-
cantly increased between 2000 and 2016 in 12 of 23 (52.2%)
MENA countries: Algeria, Afghanistan, Iraq, Jordan, Ku-
wait, Mauritania, Oman, Pakistan, Somalia, Sudan, Saudi
Arabia, and Yemen.

MENA countries are at different stages of implement-
ing WHO best practices for road safety. Implementation
of these best practices was not significantly associated
with national income level (Figure 3). The 5 MENA coun-
tries with the highest overall scores for implementation
of road safety best practices were UAE (95/112), Oman
(93/112), Qatar (79/112), Islamic Republic of Iran (73/112),
and Egypt (73/112). The 5 MENA countries with the lowest
overall scores were Mauritania (46/112), Djibouti (31/112),
Afghanistan (28/112), Yemen (23/112), and Somalia (13/112).
Of the 6 high-income MENA countries (8), only Oman,
Qatar, UAE, and Saudi Arabia were ranked among the top
10 countries for overall score; Bahrain ranked 14 (score
= 53/112) and Kuwait 18 (score = 47/112). Detailed assess-
ment of the implementation of the 11 WHO road safety

assessment categories in the 23 MENA countries is re-
ported in Supplementary Material 2.

In 2016, no significant difference was observed be-
tween the age-standardized mortality rates in any of the
MENA countries based on national income. No correla-
tion was identified between the overall score for imple-
mentation of best practice for road safety and mortali-
ty and DALYs. Among the MENA countries, low overall
scores (lower than the median of 58) and high mortality
rates (age-standardized mortality higher than the median
of 24) were observed in Djibouti, Jordan, Libya, Maurita-
nia, Somalia, and Yemen (Figure 4). The countries with
high overall scores and low mortality rates were Egypt,
Lebanon, Morocco, Qatar, and UAE. Despite high overall
scores, Algeria, Islamic Republic of Iran, Oman, Saudi
Arabia, Syrian Arab Republic, and Sudan had high mor-
tality rates. Although Afghanistan, Bahrain, Irag, Kuwait,
Pakistan, and Tunisia had low overall scores, they also
had low mortality rates. A decrease in mortality was ob-
served in countries with low overall score (e.g. Tunisia,
Kuwait, and Jordan), whereas an increase in mortality
was observed in Saudi Arabia, which had a high overall
score. Similarly, in 2016, the highest DALYs were observed
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Figure 1 Time-trend analysis of age-standardized mortality rates in the 23 Middle East and North Africa countries. (A) Low-income
countries. (B) Middle-income countries (lower level). (C) Middle-income countries (upper level). (D) High-income countries. Lines:
Joinpoint regression model. *statistically significant annual percent change (APC, P < 0.05). ASMR = age-standardized mortality
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Figure 1 Time-trend analysis of age-standardized mortality rates in the 23 Middle East and North Africa countries. (A) Low-income
countries. (B) Middle-income countries (lower level). (C) Middle-income countries (upper level). (D) High-income countries. Lines:
Joinpoint regression model. *statistically significant annual percent change (APC, P < 0.05). ASMR = age-standardized mortality
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Figure 2 Time-trend analysis of disability-adjusted life years (DALYs) in the 23 Middle East and North Africa countries. (A)
Low-income countries. (B) Middle-income countries (lower level). (C) Middle-income countries (upper level). (D) High-income
countries. Lines: Joinpoint regression model; *statistically significant annual percent change (APC) (P < 0.05)
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Figure 2 Time-trend analysis of disability-adjusted life years (DALYs) in the 23 Middle East and North Africa countries. (A)
Low-income countries. (B) Middle-income countries (lower level). (C) Middle-income countries (upper level). (D) High-income
countries. Lines: Joinpoint regression model; *statistically significant annual percent change (APC) (P < 0.05) (concluded)
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in Pakistan, which had a low overall score, and in the Is-
lamic Republic of Iran, which had a high overall score.

Discussion

We synthesized mortality and DALY data over 17 years
(2000-2016) from 23 MENA countries, and analysed
their implementation of WHO best practices for road
safety. MENA countries were at varying stages of
implementing best practices (e.g. partial, recent, or
long-term implementation), and had differing levels
in addressing the RTI burden (mortality and DALYs).
Implementation of road safety best practices appeared
not to be related to national income level, except in
Afghanistan, Somalia, and Yemen. Greater political will
is required in several MENA countries to implement
the best practices and help reduce RTIs and deaths
(18). Our analysis showed no association between RTIs
and mortality and national income level. There was no
significant association between the implementation
of WHO best practices for road safety measured with
the calculated overall score and mortality and DALYs.
However, countries with the highest overall score for
implementing WHO best practices for road safety had
the lowest mortality rates (e.g. Bahrain, Qatar, and UAE)
or demonstrated a significant decrease in mortality (e.g.
Qatar, Oman, and Lebanon). However, not all countries
with a high overall score reported low mortality rates.
For example, Egypt, Saudi Arabia, and Sudan had a high
overall score for implementing WHO best practices for
road safety but did not show a decrease in mortality
rate due to road traffic crashes. This can be explained
by the low level of enforcement of existing laws related
to seatbelt and helmet use. This suggests that the best
practices for road safety that are not yet implemented in
these countries (e.g. speed limit of 50 km/h in urban areas
and requirement for child restraints) could contribute
most to reducing road traffic crash mortality, or simply
that additional time is needed to achieve a reduction in
mortality.

In parallel, DALYs were increasing in most countries
where mortality was decreasing. This suggests that while
fewer people were dying on the roads, they were losing
years of optimal health, likely because of disabilities
resulting from RTIs. Decreases in mortality and DALYs
were significant only in the Islamic Republic of Iran,
which was one of the countries implementing most of
the WHO best practices for road safety (overall score
= 73/112). However, despite substantial efforts and
reduction in mortality and DALYs, the Islamic Republic
of Iran continues to have a higher than median mortality
rate and DALYs because of road traffic crashes (19). One
study identified that the most common cause of injury
in the country was road traffic crashes (51%) (20). DALYs
were also high in Algeria and Yemen, with concomitant
mortality among the highest in the region.

The proportion of MENA countries (17.3%) with a

national road safety strategy was lower than the global
proportion (109/175, 62.3%) reported in the 2018 Global

Status Reports on Road Safety (2). Similarly, the proportion
of MENA countries (39.1%) reporting an established
funded lead agency assuming all 3 responsibilities of
coordination, legislation and monitoring, and evaluation,
was lower than the global proportion (73.7%) (1). Most
MENA countries appeared to be deficient in management
capacity according to the WHO recommendations (1).
Lack of data systems probably affected the recording of
deaths due to RTIs and may explain why some MENA
countries had low mortality despite implementing WHO
best practices (1). Oman, Qatar, and UAE demonstrated
optimum management capacity, inclusive of responsible
agencies, multisectoral coordination arrangements,
sustainable funding, and data systems to measure, target,
and monitor progress (1). To address the RTI burden
in the region, a step in the right direction would be to
develop a road safety management framework (2). More
specifically, all MENA countries should establish funded
lead agencies and develop national strategies and targets
to reduce fatalities due to RTIs (21).

Vehicle safety regulations were neglected in the
MENA region. Only Egypt had implemented 7 of the 8
priority UN vehicle safety standards, while all the other
MENA countries reported noimplementation (1). Globally,
the proportion of countries that have implemented 7 or 8
of these standards was low (40/175, 22.8%); however, this
figure was higher than in the MENA region. Uptake of the
8 priority UN vehicle standards is probably an essential
step for most MENA countries to help reduce mortality
from RTIs. In addition to vehicle safety, national efforts
towards making roads safer should be reinforced through
adequate planning, design, building, and maintenance of
high safety performance standards of road networks (21).

An evidence-based solution to address the burden of
RTIs in the MENA countries is to develop and implement
effective road safety laws that affect road user behaviour
(21). To achieve this, MENA countries should align their
road safety laws with the WHO best practices (1). This
would be possible by improving existing laws, adding
new laws, and enforcing them. Improving current road
safety legislation and adding new road safety laws in
low- and middle-income countries has been effective in
reducing the RTI burden (22). Globally, a small proportion
of the population (7%) has adequate laws addressing
the behavioural risk factors for RTI prevention; that
is, child restraint, motorcycle helmet use, seatbelt use,
speeding, and drink driving (21). In the MENA countries,
implementation of the child restraint law was the most
neglected. The proportion of MENA countries reporting
a national child restraint law (5/23, 21.7%) was lower than
the global proportion (83/175, 45%). Children also had
RTIs as a result of noncompliance with laws for other
behavioural risk factors. For instance, in Saudi Arabia, the
most common cause of children’s RTIs was the absence
of seatbelt use or safety seats and children driving prior
to the licensing age (23). In Lebanon, a country with an
existing child restraint law, the most common cause of
child RTIs was noncompliance with speed limits (24).
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Figure 3 Mortality and overall score for implementation of World Health Organization best practice for road safety according to
national income. ASMR = age-standardized mortality rate
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Figure 4 Scatter plots of mortality (ASMR) and disability-adjusted life years (DALYs) versus overall score for implementation of

WHO best practices for road safety.

Green: decrease in ASMR or DALYs; red: increase in ASMR or DALY

40.0

Median score=58

Saudi Arabia
35.0 leya. = Qatar
Bahrain
30.0 © o Egypt
6‘ Lebanon ® &yp ®
o e Somalia ® Iraq Morocco  United Arab Emirates
© 250 o Afghanistan - Sudan
8 Jordan .
A Mauritania ® I Ira
50_.’ 20,0 . . ran
a Kuwait
© Median ASR 2016 = 24 . pjibouti Oman
o 15.0 per 100’000 Tunisia
o~ Pakistan
[='4
= 100
2 ® Algeria
5.0
0.0
2000.0 ® Pakistan
1500.0
" ® Iran
b
g 1000.0
® Egypt
e Sudan
® Algeria
500.0 ¥ Vermet Iraq * Saudi Arabia
® Afghanistan ° ® Morocco
® Somalia Tunisia Jordan _
H = itani .
Median DALYs =192  pjiboui "%, ¢ 8 )1bya Syra at o QUAE
0.0 e i P ¢ Qatar Oman
Kuwait Bahrain
0 10 20 30 40 50 60 70 80 90 100

A substantial proportion of RTIs in the MENA
countries involved motorbikes. For instance, in Pakistan,
two thirds of the RTIs involved motorbikes and 70%
involved children and young adults (11-40 years) (25).
Helmets, when properly used, can reduce the risk of fatal
injuries by 42% (26). Failure to wear helmets remains a
critical cause of RTIs in the MENA region (1). Globally, the
proportion of countries that have mandatory helmet laws
for motorcyclists was higher than in the MENA region
(28% vs 8:7%). A national motorcycle helmet law that was
applied to both driver and passengers, to all roads and
engines, and required fastening a helmet, and reference

Overall score

to standards was missing in most of the MENA countries
(21/23, 91.3%). These MENA countries should improve
their current legislation related to helmet use by adding
the requirement of fastening the helmet and a reference
to standards.

Noncompliance with seatbelts and mobile phone use
while driving were additional risk factors for RTIs in
the MENA region (27). Despite laws addressing seatbelt
noncompliance and mobile phone use, these violations
were common among drivers in Kuwait (28), Qatar (29-32),
Saudi Arabia (33), and Islamic Republic of Iran (34). There
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was no difference between male and female drivers for
these factors in Qatar (29), while in Saudi Arabia, female
drivers were less likely to wear seatbelts (33). Seatbelt
noncompliance has been associated with more severe
RTIs (31). In Kuwait, people who were noncompliant
with seatbelt use were significantly less aware of the law
surrounding mandatory seatbelt use (28). They believed
significantly more often that wearing a seatbelt did not
protect them from RTIs and they were significantly less
likely ever to have been fined for noncompliance with
seatbelt use (28).

Distracted driving was another risk factor for RTIs
in the MENA region. In the Islamic Republic of Iran,
sending text messages and smoking while driving had
the highest risk for motorcycle crashes (34). In Qatar,
other traffic violations (e.g. exceeding the speed limit)
were significantly associated with road traffic crashes
(30). Further awareness campaigns to enhance people’s
understanding of the consequences of road users’
behaviour-related risk factors for RTIs (e.g. distracted
driving, noncompliance with seatbelt use, and speeding),
and law enforcement (e.g. installation of speed cameras,
increases in fines for traffic violations, and increased
police vigilance) are necessary to enhance road safety for
all road users in MENA countries.

There were some limitations to our study. Mortality
and DALY time trends were modelled over 17 years based
on estimations for 2000, 2010, 2015, and 2016. Any change
in trends that may have occurred between the years
during which the WHO estimations were performed,
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Etude écologique de la charge des accidents de la circulation au Moyen-Orient et en
Afrique du Nord

Résume

Contexte: Les traumatismes et les déces dus aux accidents de la circulation constituent un probleme de santé
publique mondial grave et évitable.

Objectifs : Analyser les tendances dans le temps des taux de mortalité standardisés selon l'age et des années de
vie ajustées sur l'incapacité (DALY) causés par les traumatismes dus aux accidents de la circulation dans 23 pays
du Moyen-Orient et d'Afrique du Nord; et évaluer la corrélation entre la mise en ceuvre au niveau national des
meilleures pratiques en matiére de sécurité routiére recommandées par 'Organisation mondiale de la Santé, le niveau
de revenu national et la charge des traumatismes dus aux accidents de la circulation.

Méthodes : Une analyse des tendances temporelles sur une période de 17 ans (2000-2016) a été réalisée a 'aide de la

régression Joinpoint. Un score global a été calculé pour chaque pays afin d'évaluer la mise en ceuvre des meilleures
pratiques en matiere de sécurité routiére.
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Résultats: La mortalité a considérablement diminué (p <0,05) en République islamique d'Iran, en Jordanie, au
Koweit, au Liban, au Maroc, a Oman, au Qatar et en Tunisie. Dans la plupart des pays du Moyen-Orient et d'Afrique
du Nord, les DALY ont augmenté, mais elles ont diminué de maniére significative en République islamique d'Iran.
Le score calculé variait considérablement entre ces pays. En 2016, aucune corrélation n'a été identifiée entre le score
global, la mortalité et les DALY. Le revenu national n'était pas associé a la mortalité liée aux traumatismes dus aux
accidents de la circulation ou au score global calculé.

Conclusion: Les pays du Moyen-Orient et d'Afrique du Nord ont obtenu des résultats variables en matiére de
réduction de la charge des traumatismes dus aux accidents de la circulation. Au cours de la Décennie d'action pour la
sécurité routiére 2021-2030, les pays du Moyen-Orient et d'Afrique du Nord peuvent atteindre un niveau de sécurité
routiére optimal en mettant en ceuvre des mesures adaptées au contexte local, telles que l'application de la législation
et la sensibilisation du public. D'autres domaines prioritaires qui visent a promouvoir la sécurité routiere consistent a
renforcer les capacités en matiére de gestion durable de la sécurité et de leadership, a améliorer les normes relatives
aux véhicules et a combler les lacunes concernant certains aspects tels que l'utilisation des dispositifs de retenue pour
enfants.

L:ag,sw\,.zjh,,;mg,ﬁ‘mgg,w‘&si,,;aauau;s‘yﬁu|g%na,?,sjsg Ll s

A2 Al (Glisle Hauly ¢ gl sl s 33 QUL cind Aoy S

Lo

L@gx&l}j)\‘;,_imwubZ»LawZ\.l.(..i.«d,laj\‘_}.cL))}\Quat,a.ﬂ\&c%w\auﬁ\joblﬁav\dﬁf‘2..&14-\

s ol W\ eS| u\j....u) J..J\w.;-o.b-}l\ Sl eVaal i 3l uuuv\y;g\ Aol eda caua RPN
J..a.e\MWLbJY\MfM‘MJs\dp)bjﬁ\dﬁ\u\&w\.\L23dd#\&m)j}luusuﬂfwhﬂ@b‘}!\
V”’u‘ g.,.sd\j«Lf.bjﬂt}:-.u\ngqub)l\Lsf....U‘_}.cc\.“ilaJ\M\WLCL?png\dJH!&MMQ&M\uL»Ju\
Bk e &5 M olesladl

il 3 -1 JOINPOINE sl plsey (2000-2016) Lile 17 slutzal o G I SalEW ol JE & 2T ieandl G b
-é;’éﬂ&LMQM‘OLU@‘MTWLSMMJ@JQ@L%M3~>.-)-U\
i;«a)’w;}[\O\ﬂLQJ}@ajg}l\)qjﬁ\jOLé;#yJSé(0.05OAJETZJPY\M\)LW}*&Q@)}\W ""\:él:d\
L L3 Jlds Jaw 51 G 21 dalase omru#g“wu;juwuw el ] Sl g 3l .05V e 55 Ol
u&w&;éc2016rb&j M]a.l‘d\.ﬂuw&wbbb@wvl\ub).d‘wbj MB}\MY\O‘JA\MJMJMMWLLPW\
.d.{),..ad\ QL@Y\@)MU\L@U\&QJJA\ u\.AJL.a.J\uc—c\.&}U\

fyuf‘dbjbjy‘dﬂj‘MQ\MU&CZOBO 2021‘)}193\&94»M|J>\wd&d\wd>’\>j dJJaJ\J.cm”Jl\
)ﬁ&\w,%wuw& &d\dw\wuwwﬂmwd%waﬁ\‘_};uwlw&‘ﬁ\dwl
Bkl e dsluzlll uMl&bJasLd\j U\;Wdlﬁgu\)m)\ ;Lg dﬁl&puM\Md@l\ L;f-Y\fSJJ\ qusuwj

References

1. Global status report on road safety 2018. Geneva,: World Health Organization; 2018 (https://www.who.int/publications/i/
1tem/9789241565684, accessed 21 December 2022).

2. ChaabnaK, Cheema S, Abraham A, Alrouh H, Mamtani R. Adult mortality trends in Qatar, 19089-2015: national population versus
migrants. PloS One. 2018 Sep 25;13(9):€0203996. https://doi.org/10.1371/journal.pone.0203996 PMID:30252887

3. ChaabnaK, Cheema S, Mamtani R. Migrants, healthy worker effect, and mortality trends in the Gulf Cooperation Council coun-
tries. PloS One. 2017 June 20;12(6):e0179711. https://doi.org/10.1371/journal.pone.o179711 PMID:28632794

4.  Sustainable Development Goals. Goal 3: Ensure healthy lives and promote well-being for all at all ages [website]. Geneva: World
Health Organization; 2016 (https://www.un.org/sustainabledevelopment/health, accessed 21 December 2022).

5. Decade of action for road safety 2021-2030 [website]. Geneva: World Health Organization; 2020 (https://www.who.int/groups/
united-nations-road-safety-collaboration/decade-of-action-for-road-safety-2021-2030, accessed 21 December 2022).

143



Research article EMH]J - Vol. 29 No. 2 - 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

1.

20.

21.

22.

23.

24.

25.

26.

27.

28.

20.

Butt FM, Ashiq M, Rehman SU, Minhas KS, Ajmal Khan M. Bibliometric analysis of road traffic injuries research in the Gulf
Cooperation Council region. Fi1o00Research. 2020 Sep 18;9:1155. https://doi.org/10.12688/f1000research.25903.2 PMID:33101652

Chaabna K, Cheema S, Abraham A, Alrouh H, Lowenfels A, Maisonneuve P, et al. Grey literature in systematic reviews on popula-
tion health in the Middle East and North Africa: protocol of an overview of systematic reviews and evidence mapping. Systemat-
ic Rev. 2018;7:Article number 94. https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-018-0751-4

Data: Wold Bank country and lending groups [website]. World Bank; 2017 (https://datahelpdesk.worldbank.org/knowledgebase/
articles/906519-world-bank-country-and-lending-groups, acessed 21 December 2022).

DALYs / YLDs definition [website]. Geneva: World Health Organization; 2011 (https://www.who.int/mental_health/manage-
ment/depression/daly/en/).

Glossary of terms [website]. Lyon: International Agency for Research on Cancer (https://ci5.iarc.fr/cisplus/pages/glossary.aspx,
accessed 21 December 2022).

The global health observatory [website]. Geneva: World Health Organization; 2016 (https://www.who.int/data/gho/data/indica-
tors/indicator-details/GHO/age-standardized-ncd-mortality-rate-(per-100-000-population, accessed 21 December 2022).

Joinpoint Trend Analysis Software. Version 4.9: Surveillance Research Program, US National Cancer Institute; 2021 [Available
from: https://surveillance.cancer.gov/joinpoint/.

Anderson RN, Rosenberg HM. Age standardization of death rates: implementation of the year 2000 standard. Natl Vital Stat Rep.
1998 Oct 7;47(3):1-16, 20. PMID:9796247

Best practices in road safety. Handbook for measures at the European level. European Commission; 2007 (https://trimis.ec.eu-
ropa.eu/sites/default/files/project/documents/supreme_d_handbook_for_measures_at_the_european_level.pdf, accessed 21
December 2022).

Global status report on road safety 2015. Geneva: World Health Organization; 2015 (https://apps.who.int/iris/han-
dle/10665/1892.42, accessed 21 December 2022).

Robitzsch A. Why ordinal variables can (almost) always be treated as continuous variables: clarifying assumptions of robust
continuous and ordinal factor analysis estimation methods. Front Educ. 2020 Oct 8. https://doi.org/10.3389/feduc.2020.589965

DeCostera J, Galluccib M, Iselinc A. Best practices for using median splits, artificial categorization, and their continuous alterna-
tives. ] Exp Psychopathol. 2011;2(2):197-209. https://doi.org/10.5127/jep.008310

Global plan for the decade of action for road safety 2011-2020. Geneva: World Health Organization; 2011 (https://www.who.int/
publications/m/item/global-plan-for-the-decade-of-action-for-road-safety-2011-2020, accessed 21 December 2022).

Sehat Z, Fakharian E, Sehat M, Omidi A. Disability and post-trauma stress in the population over 15 years old in Kashan, Iran: a
population-based study. Chin J Traumatol. 2020 Dec;23(6):351-5. https://doi.org/10.1016/].cjtee.2020.09.004 PMID:33289632

Collaborators GBDEMRTI, Mokdad AH. Transport injuries and deaths in the Eastern Mediterranean Region: findings from the
Global Burden of Disease 2015 Study. Int ] Public Health. 2017 May;63(Suppl 1):187-98. https://doi.org/10.1007/s00038-017-0987-0
PMID:28776255

Sustainable Development Goals. Road safety for all June 2016. United Nations (https://unece.org/fileadmin/DAM/road_Safety/
Documents/SDG_brochure_-_Special_Envoy_for_Road_Safety.pdf, accessed 21 December 2022).

Staton C, Vissoci ], Gong E, Toomey N, Wafula R, Abdelgadir J, et al. Road traffic injury prevention initiatives: a systematic
review and metasummary of effectiveness in low and middle income countries. PloS One. 2016 Jan 6;11(1):e0144971. https://doi.
org/10.1371/journal.pone.0144971 PMID:26735918

Alghnam S, Jastaniah E, Alwahaibi W, Albabtain IT, Alqublan S, Bajwaiber M, et al. The prevalence of head and facial inju-
ries among children in Saudi Arabia following road traffic crashes. Ann Saudi Med. 2020 Sep-0Oct;40(5):417-24. https://doi.
01g/10.5144/0256-4947.2020.417 PMID:33007167

Al-Hajj S, Arjinian S, Hamadeh Z, Al-Zaghrini E, El Asmar K. Child transport injuries and deaths in Lebanon: a multicentre retro-
spective study. BMJ Open. 2020 Oct 26;10(10):037973. https://doi.org/10.1136/bmjopen-2020-037973 PMID:33109652

Thsan A, Ali F, Fatima B, Nadeem M. A pragmatic evaluation of trauma care: an evidence from the province of Punjab, Pakistan.
JPMA ] Pak Med Assoc. 2020 Dec;70(12(A)):2255-9. https://doi.org/10.47391/JPMA.1116 PMID:33475607

MacLeod JB, Digiacomo JC, Tinkoff G. An evidence-based review: helmet efficacy to reduce head injury and mortality in
motorcycle crashes: EAST practice management guidelines. ] Trauma. 2010 Nov;69(5):1101-11. https://doi.org/10.1097/TA.obo13e-
3181f8a9cc PMID:21068615

Abbas AK, Hefny AF, Abu-Zidan FM. Seatbelt compliance and mortality in the Gulf Cooperation Council countries in compar-
ison with other high-income countries. Ann Saudi Med. 2011 Jul-Aug;31(4):347-50. https://doi.org/10.4103/0256-4947.83208
PMID:21808108

Ridha H, Bouzaber F, Al-Sallal M, Almutairi A, Al-Dhubaiei R, Akhtar S. Prevalence of and factors associated with self-reported
noncompliance with mandatory seatbelt-use law while driving among adults in Kuwait. Injury Epidemiol. 2020;7:58. https://doi.
01g/10.1186/540621-020-00284-9

Mahfoud ZR, Cheema S, Alrouh H, Al-Thani MH, Al-Thani AA, Mamtani R. Seat belt and mobile phone use among vehicle drivers
in the city of Doha, Qatar: an observational study. BMC Public Health. 2015 Sep 22;15:937. https://doi.org/10.1186/512889-015-2283-
3 PMID:26392362

144



Research article EMH]J - Vol. 29 No. 2 - 2023

30.

3L

32.

33

34.

35-

Burgut HR, Bener A, Sidahmed H, Albuz R, Sanya R, Khan WA. Risk factors contributing to road traffic crashes in a fast-develop-
ing country: the neglected health problem. Ulus Travma Acil Cerrahi Derg. 2010 Nov;16(6):497-502. PMID:21153940

El-Menyar A, Consunji R, Asim M, Abdelrahman H, Zarour A, Parchani A, et al. Underutilization of occupant restraint systems in
motor vehicle injury crashes: a quantitative analysis from Qatar. Traffic Inj Prev. 2016;17(3):284-91. https://doi.org/10.1080/15389
588.2015.1069820 PMID:26168211

Bener A. A study on road traffic crashes and injuries in Qatar as reported by drivers. ] Egypt Public Health Assoc. 2012;87(5-
6):85-9. https://doi.org/10.1097/01.EPX.0000421566.38407.94 PMID:23196880

Alghnam S, Alyabsi M, Aburas A, Alqahtani T, Bajowaiber M, Alghamdi A, et al. Predictors of seatbelt use among Saudi adults:
results from the National Biobank Project. Front Public Health. 2020 Oct 26;8:579071. https://doi.org/10.3389/fpubh.2020.579071
PMID:33194979

Kogani M, Almasi SA, Ansari-Mogaddam A, Dalvand S, Okati-Aliabad H, Tabatabaee SM, et al. Relationship between using cell
phone and the risk of accident with motor vehicles: An analytical cross-sectional study. Chin J Traumatol. 2020 Dec;23(6):319-23.
https://doi.org/10.1016/j.cjtee.2020.08.002 PMID:32893116

Make roads safe. A new priority for sustainable development. Commission for Global Road Safety; 2004.

145



