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Abstract

Review Article and Meta‑Analysis

intROductiOn

Road traffic deaths and injuries are major public health 
problems in the world. According to the statistics, more 
than 1.35 million individuals die due to road traffic incidents 
annually, and a number of 20–50 million individuals have been 
injured.[1] The World Health Organization (WHO) reported that 
road traffic crashes were among the few nonbiological causes 
in the list of the top-ten causes of human deaths in 2016.[2] 
Currently, such crashes are the most important causes of death 
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among children and young individuals aged 5–29 years. In 
addition, more than 50% of road traffic deaths occur more 
frequently in pedestrians, cyclists, and motorcyclists.[1]

According to the WHO, in 2018, more than 90% of road traffic 
crashes occurred in low-and middle-income countries, of which 
only 59% of the total number of vehicles in these countries 
were registered. Therefore, the burden of road traffic deaths was 
considerable in low- and middle-income countries.[1,3] In 2016, 
in the Eastern Mediterranean Region (EMR), the rate of road 
traffic deaths was 18/100,000 population, which was almost 
higher than in 2013 (17.9/100,000 population).[1] The increase 
in road traffic injuries and deaths is, to some extent, related to 
the economic development of countries, which has increased 
the number of vehicles on the roads without improving the 
road infrastructure itself.[3,4]

A study showed that road traffic crashes in the EMR were 
underreported. Moreover, information about factors affecting 
the occurrence of traffic crashes was underreported in 
many countries due to the lack of supportive structures 
of multi-sectoral cooperation.[5] Thus, underreporting and 
unavailability of road traffic databases were two major barriers 
to health-based planning in prehospital and emergency care 
contexts as well as other governmental agencies. To improve 
the underreporting gap in road traffic injuries and deaths, this 
study aimed to review the published articles and registry-based 
reports on the burden of road traffic injuries and deaths in the 
EMR attributed to all road users (i.e. pedestrians, motorized 
four-wheelers motorized two-three wheelers and cyclists).

MethOds

Literature search
Electronic databases, including PubMed, Scopus, Web of 
Science, and Index Medicos for the Eastern Mediterranean 
Region, were searched to emerge articles published until 
January 9, 2023. The search strategy comprised of the MeSH 
terms as follows: (burden OR disability-adjusted life years 
OR DALY OR incidence OR prevalence OR morbidity OR 
mortality OR death) AND (road traffic accident OR road 
traffic injury OR road traffic crash) AND (EMRO OR “Eastern 
Mediterranean Region” OR name of countries in EMRO). 
Conference abstracts were searched in Scopus. All searches 
were performed by two independent reviewers.

Study selection
Papers possessing the following criteria were included in the 
present study: (a) Clearly referred to road traffic injuries or 
deaths, b) Included population-based or registry-based data, 
and c) Included hospital-based data with underlying causes of 
death which were coded in the International Classification of 
Disease and Related Health Problems, 10th revision (ICD-10), 
with codes V01–V99.

Papers were excluded if they: (a) Referred to death through 
other means of transportation, including water, air, and any 
other unspecified transportation means, (b) Were literature 

reviews, viewpoints, and commentaries, and (c) Were not 
clearly defined and consistently applied a case definition of 
a road traffic injury or fatality. No language restriction was 
applied.

In this study, an injury referred to nonfatal cases from a 
road traffic accident. Death was defined as a result of a road 
traffic accident in which one or more affected individuals 
died immediately or within 30 days after the accident. For 
nonfatal injuries, the case severity ranged from minor injuries 
with short-term disabilities to severe injuries with lifelong 
disabilities.

Titles and abstracts of the retrieved articles were independently 
evaluated by two reviewers. Abstracts that failed to provide 
adequate information regarding the eligibility criteria were 
further evaluated through a full-text search. The extracted 
articles were hand-checked for potentially referred eligible 
articles that had not been retrieved through electronic search. 
Reviewers independently evaluated full-text articles and 
determined study eligibility. Disagreements were addressed by 
consensus and a third reviewer’s opinions in case of unresolved 
disagreements.

Data extraction
Two reviewers independently conducted the data extraction, 
and any disagreements were resolved by a third reviewer’s 
opinions. Key data were extracted using a predefined 
checklist, including the data of the first author, publication 
year, study period, country (study setting), study design, study 
type (registry-based or population-based), source of data, 
type of data (death or injury), age range, sex, the common 
cause of death or injury, type of road user, and mechanism of 
injury [Table 1].

Quality assessment
The texts of the papers were evaluated according to the 
STROBE checklist.[74] The items of the STROBE checklist 
were ranked zero (poor), one (medium), or two (good). The 
poor-quality papers included papers with a total score of 30 
or lower. The medium-quality group consisted of papers with 
a score between 31 and 35. The good-quality group included 
the papers with a score of 36 or higher. The study design, 
completeness, appropriateness of statistical and analytical 
methods, and state of limitations were explicitly checked for 
each study. Moreover, the quality of the reported sample size 
or study population was assessed to provide a representative 
estimate.

Data analysis
All extracted data on road traffic accidents, including injuries 
and deaths, were converted to rates per 100,000 population. 
Studies were subdivided into population- and registry-based 
studies and analyzed separately for all road users and by road 
user category. The heterogeneity among rate estimates was 
checked by I2 index as the proportion of total variance due to 
between-study variance. Moreover, the Q-test for heterogeneity 
where in a P < 0.1 was became taken into consideration as 
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statistically significant. The eager test was used to assess the 
publication bias. Since there was heterogeneity among studies, 
a random effects (DerSimonian and Laird) meta-analysis was 
conducted on an extracted road traffic accident, injury, and death 
rates using Metan command by Stata version 13.1 (StataCorp. 
LP, College Station, the United States of America). A forest 
plot was used to display the results of each study along with 
the pooled estimates and their 95% confidence intervals.

After observing substantial heterogeneity across the studies, 
meta-regression was run to identify the potential sources of 
heterogeneity, and the variables of publication year, sample 
size, study type (population- and registry-based), and type of 
road user were included independently in the model. Subgroup 
analysis was performed according to the type of road user.

Results

About 2783 articles were retrieved by database searching. After 
reviewing articles, 69 articles were investigated for qualitative 
evaluation and meta-analysis using inclusion criteria [Figure 1]. 
Some extracted features are presented in Table 1.

The results of the quality assessment revealed that 15 (22%) 
studies were of good quality, 44 (63.7%) were of medium 
quality, and 10 (14.3%) were of poor quality.

According to the eager test, there was no evidence of publication 
bias for injury rates (β =0.17, 95% CI:-1.3–1.7, P = 0.41) and 
death rates (β =0.74, 95% CI:-0.24–1.7, P = 0.13).

Of all 69 articles, 67 articles were from Iran and two articles 
were from Pakistan and Qatar. More than two-thirds of 
studies (58 articles) have been conducted since 2010 and their 
time duration varied from 1 to 12 years.

Overall, a number of 63 cross-sectional, three case-control, and 
three prospective cohort studies were included in the present 
study. The study type was population-based in three articles and 
registry-based in the rest. The most common data sources in 
the reviewed articles were hospital and emergency sources (29 
articles), police sources (18 articles), and forensic data 
sources (25 articles). In the reviewed studies, lower and upper 
extremities injuries (7 articles, 14.9%), and head-and-face 
injuries (4 articles, 8.5%) have been reported as the most 
common types of road traffic injuries [Figures 2 and 3].

The vehicles in the reviewed studies included four-wheeled 
vehicles (14 articles), motorcycles and bicycles (6 articles), 
pedestrians (5 articles), and a combination of all (50 articles). 
The mechanism of occurring road traffic crashes was reported 
in 16 articles. In these articles, vehicle collision (11 articles), 
motorcycle collision with vehicle (7 articles), vehicle collision 
with pedestrian (3 articles), vehicle collision with fixed 
objects (3 articles), and overturning (7 articles) were reported 
as the most common types of crash mechanisms [Table 1].

Reported rates
According to the registry-based studies, the highest and lowest 
reported road traffic injury rates were 1810.1 and 0.21/100,000 
population in 2016 and 2017, respectively.[7,8] The lowest 
road traffic death rate reported in 2019 was 0.06/100,000 
population,[15] and the highest rate was 251.9/100,000 
population in 2013.[54] The estimated pooled rates for the Eastern 
Mediterranean region are presented in Table 2. For all crashes, 
the pooled rate was 173.9/100,000 population.[7,17] The pooled 
road traffic death and injury rates were estimated as 31.4 deaths 
and 218.6 injuries/100,000 population, respectively. The pooled 
rates showed that the highest road traffic death and injury rates 
belonged to four-wheeled vehicles. Among two–three-wheeled 
vehicles and cyclists, the pooled road traffic injury and death rates 
were 30.2, 39.8, and 3.4/100,000 population, respectively. The 
pooled road traffic injury and death rates among pedestrians were 

Figure 2: The most common reported causes of road traffic deaths in the 
Eastern Mediterranean Region in the articles published during 2004–2023
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Figure 1: Flow diagram of the search strategy for meta‑analysis on the 
burden of road traffic injuries and deaths in Eastern Mediterranean Region
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24.4, 46.4 and 3.9/100,000 population, respectively [Table 2]. 
From 2004 to 2023, road traffic death rates decreased from 
33.5 to 24.1/100,000 population [Figure 4]. In contrast, injury 
rates decreased from 225.2 to 88.9/100,000 population since 
2004-2015, but this rate increased to 128.6/100,000 population 
since 2016-2023 [Figure 5].

Meta-regression analysis showed a significant association 
between the sample size of studies and the injury rate 
(β = −5.59, P = .03). However, there was no significant 
association between injury rate and the publication year 
(β = −7.8, P = 0.47), type of road user (β = −65.9, P = 0.18), 
and study type (β =155.1, P = 0.31). Moreover, there was no 
significant association between death rate and the publication 
year (β = −1.1, P = 0.44, type of road user (β = −11.9, P = 0.06), 
and sample size (β =0.34, P = 0.24).

discussiOn

According to the results of this study, the rate of total crashes 
was 173.9/100,000 people in the EMR during 2004–2023. 
Moreover, the rate of road traffic death and injury was 31.4 
and 218.6/100,000 people, respectively. Based on a recent 
study, about 9.7% of road traffic deaths in the world occur 
in the EMR, while this region comprises only 7.4% of the 
total world population.[3,11] In 2016, a report by the WHO 
showed that the road traffic death in a region was 18/100,000 
individuals,[1] which is different from the results of this study, 
but it is a significant amount that needs more attention of 
officials and policy makers. According to a report from the 
WHO in 2018, road traffic crashes have caused major concern 
for all countries in the EMR regardless of their income level, 
so it has the third-highest number of road traffic deaths after 
Africa and Southeast Asia.[76]

The report on road traffic deaths and injuries between 2004 
and 2020 showed that the death rate had decreased from 33.5 

14.9%

8.5%

6.4%

70.2%

Lower and upper extremities injury Head and face injury

Other Not reported

Figure 3: The most common reported site of road traffic injuries in the 
Eastern Mediterranean Region in articles published during 2004–2023
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to 24.1/100,000 population. In contrast, from 2004 to 2015, the 
injury rate had decreased from 225.2 to 88.9/100,000 population, 
while it had increased to 128.6/100,000 population from 2016 
to 2023. A previous study conducted in this region revealed that 
there has been a decreasing trend in road traffic deaths since 
2005. However, low-income countries in the region have the 
highest number of road traffic deaths and injuries compared to 
the others, knowing that after 2015, the use of motorized vehicles 
in the region has an increasing trend while it has been tripled 
compared to the global standard.[77] It seems that an increase 
in the number of cars, the absence of other public transport 
modes (such as tram or train), quality of roads, traffic conditions, 
and old vehicles are all among the contributing factors in 
increasing injury and fatalities in low- and middle-income 

countries.[78,79] In these countries, there is a disproportionately 
higher rate of pedestrians and motorcyclists.[79] Since most of the 
road users in low-income countries are composed of pedestrians, 
cyclists and motorcyclists, targeted policy, and safety legislation 
must be performed.

Among the most important issues affecting the possibility of 
crashes as well as the severity of their following consequences 
in the EMR are road safety challenges, including the control 
and design of road infrastructure and the vehicles themselves[80] 
while according to the WHO, many changes have been implied 
in the road safety law within the countries of the region.[81] On 
the other hand, despite the economic growth of many countries 
in the region, the access and quality of prehospital, inpatient, 
and posthospital care for traffic accident victims are not at 

Figure 4: Forest plot of random‑effects meta‑analysis of the death rate of road traffic crashes in Eastern Mediterranean Region between 2004 and 2023
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the level of world standard,[82,83] knowing that easy access to 
quality health-care services plays an important role in reducing 
mortality and improving the outcome of traffic crashes.[82,83]

The results of this study showed that most traffic crashes 
occurred by four-wheeled vehicles and motorcycles in the EMR. 
In 2015, among the EMR countries, in terms of income level, 
the road traffic death rate caused by four-wheeled vehicles was 
different compared to other users, so that this rate was three 
times, three times and one and a half times more than others 
in high-, middle- and low-income countries, respectively. 
Since most of the obtained researches are from Iran and 
Iran is a middle-income country, the results of this study are 
consistent with the previous study conducted in the region.[77] 
In the countries of the region, including Iran, Morocco, and 
Tunisia, the most common transportation methods were using 
two-wheeled and three-wheeled vehicles instead of walking.[83] 
In these countries, the risk of crash and death in users of 
four-wheeled and two-wheeled vehicles increases due to the 
poor infrastructure, lack of special roads for high-risk users, 

including motorcyclists, cyclists, and pedestrians, and their 
absence from the view of other vehicle drivers.[11]

A major challenge for managers to react against road traffic 
crashes in the EMR is the lack of reliable information and data 
that can provide appropriate decisions to reduce the burden 
and injuries caused by such crashes.[5] It is also confirmed 
in this study as the highest (1810/100,000 people) and the 
lowest (0.21/100,000 people) rate of road traffic injury 
reported in the region was from Iran.[34,37] Moreover, the 
highest (251/100,000 people) and the lowest (0.06/100,000 
people) rates of road traffic deaths were reported from 
Iran[15,55] and there were only two studies from Pakistan[74] and 
Qatar[76] on the burden of road traffic injury. In many countries 
in the region, there is neither an active data registry nor a 
monitoring system to track the consequences of road traffic 
crashes.[5] In such countries, police data are the primary source 
of information on traffic crashes, knowing that road traffic 
injuries and deaths are underreported there.[5] The reasons for 
this underreporting might be the incorrect classification of 

Figure 5: Forest plot of random‑effects meta‑analysis of the injury rate of road traffic crashes in Eastern Mediterranean Region between 2004 and 2023
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death reports, the challenges in defining 30-day deaths from 
official sources, as well as the neglecting and underestimating 
of the importance of registering road traffic accident data.

The results of this study revealed that head trauma was the 
most common cause of death and limb injury was the most 
common site of injury among the victims of road traffic 
crash. According to studies, not wearing a safety helmet in 
motorcyclists and cyclists, and not wearing seat belts in drivers 
and occupants of four-wheeled vehicles are among the causes 
of head injuries.[1,3,38,81] Wearing a safety helmet reduces the risk 
of death by up to 40% and the risk of injury by up to 70%.[3,81] 
However, in the EMR, the use of it varies from 6% to 90%.[85] In 
these countries, instructions should be developed to make more 
suitable and lighter helmet. Moreover, strict rules and laws 
should be reformed and implemented on the mandatory use of 
helmets and seat belts, response systems and coordination of 
prehospital and hospital emergency care for the injured should 
be reformed, and also timely and easy access to rehabilitation 
services for the injured should be considered.

The current study had some limitations: (1) Most of the 
data were obtained from the studies in Iran and we did not 
have access to the data from other countries. (2) Most of the 
reviewed studies were based on a registry system and there is 
a low probability of underreporting.

cOnclusiOn

The burden of road traffic crashes in the EMR is high and there 
is a high level of damage in traffic injuries. Improving systems 
for registering road traffic crash data and active monitoring to 
follow-up on the consequences of traffic crashes, improving 
response systems and managing prehospital and hospital 
emergency care for the injured, as well as improving access to 
rehabilitation services for the injured are among the acts that 
should be considered in the countries of this region.
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