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Abstract

Background: Road traffic injury is a major global health risk, however, under-reporting of road traffic crashes data and
the use of different reporting systems have made it difficult to compare data across countries.

Aim: To examine published and grey literature for better understanding of available health and non-health road traffic
data systems in the Eastern Mediterranean Region (EMR) countries.

Methods: We conducted a systematic search of databases to identify studies reporting road traffic data systems in the
EMR countries between 2011 and January 2022. We also searched grey literature on the websites of government, WHO,
World Bank, UNICEF, regional economic commissions and other relevant institutions. We assembled the data in Microsoft
Excel and presented the counts of data sources, data types and data quality.

Results: Weincluded 84 of 2238 studies accessed in this review. One-third of the publications was from the Islamic Republic
of Iran while 10% was from Pakistan. Police databases were the primary sources of data in most of the studies (79%) while
hospital and death registration systems together accounted for one-quarter of the databases. The most common indicators
reported in the publications were deaths (61%), crashes (48%) and injuries (35%). Only 40% of the studies disaggregated
their analyses by gender and 44% by age. No papers identified permanently linked data sources, although more than a
quarter of the papers reviewed used some form of modelling or data mining,.

Conclusion: This scoping review highlights an over-reliance on police data, poor quality traffic data systems, and
multiple stakeholders collecting similar data, leading to redundancy. EMR countries need to establish robust road safety
data systems to provide data for relevant policies and interventions.
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the region and identify countries where WHO could
offer technical support for the improvement or linkage
of databases for more robust data that would allow an
assessment of the outcome of road safety interventions
during the decade. We chose the scoping review because
it would allow us to understand the issue, convey the
scope of evidence and its summary, which may not be
possible with systematic review (7).

Introduction

More than 1.3 million people lose their lives to road traffic
crashes every year and millions more are injured, some
with lifelong consequences (1). Mortality rates due to
road traffic crashes in the Eastern Mediterranean Region
(EMR) are comparable to the global average (17.8 per
100 000 population) (2). These estimates are approximate
because under-reporting of official data has been
identified as a significant problem across the region (1,3,4).
This makes it difficult to estimate the actual number
of deaths, non-fatal injuries and disabilities and makes
comparison between countries almost impossible. This

Methods

Review of literature

challenge was highlighted in a WHO/EMRO Regional
Committee road safety progress report (5) calling on all
countries in the region to work towards improved road
safety data systems.

At the commencement of the 2nd Decade of Action for
Road Safety (2021-2030) (6) we reviewed published and
grey literature to understand what health and non-health
road traffic data systems were available in EMR countries.
Data from the review was to provide useful baseline for

The scoping review included empirical studies from
EMR countries published in peer-reviewed journals, and
grey literature, in Arabic, English and French. We used
the Joanna Briggs Institute methodological guidelines (8)
to conduct the review and the 20-item PRISMA-ScR for
reporting (9).

Table 1 presents the inclusion and exclusion criteria.
We explored studies from 2011 until January 2022 focusing
on road safety, specifically data systems, databases,
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linkages, modelling, and underreporting conducted
in an EMR country. We excluded studies on non-EMR
countries and those which did not focus primarily on
road safety (e.g. overall injuries). We searched several
databases including:

* Health databases: PubMed, Medline, Scopus, EM-
BASE, SafetyLit, Cochrane Database of SRs, Google
Scholar;

+ Transport databases: TRIS, TRID;

* French database: Catalogue et Index des Sites
Meédicaux de langue Francaise (CiSMeF);

e Doctoral theses: Ethos (UK thesis database), DART
(Europe E-theses Portal), ProQuest (international
thesis database);

e Arabic databases: Index Medicus Eastern Mediterra-
nean Region (IMEMR) as well as a search in Arabic in
Google Scholar.

Search strategy

We tailored our search strategy to each database using
the MeSH terms and keywords. The searches included
article titles and abstracts and searches in Arabic and
French used translated keywords. We conducted specific
manual searches for countries and data systems that
were poorly represented in the automated searches. We
also manually searched grey literature on the websites
of WHO, World Bank, UNICEF, regional economic
commissions, governments as well as multiple electronic
resources at the British Library.

We got information on other relevant literature from
selected experts and practitioners in the region including
WHO staff, national data coordinators, and members
of expert and academic networks and professional
associations.

Two independent reviewers screened the search
results using Rayyan software and disagreements were
resolved by consensus (10).

Data analysis

We used the criteria proposed in the WHO data systems
manual (11) as the basis for our data analysis framework.
This includes the source of the data (police, health, etc),
the type of data collected (indicators) and whether these
were disaggregated by age and sex, and the quality of the
data (under-reporting, etc). We noted the type of analysis
used (modelling, descriptive, GIS, etc). We collated the
data in Microsoft Excel and presented them in tables and
charts.

Results

Selection of sources

After removing the duplicates, we identified 2238
references (Figure 1) and after title and abstract screening
we excluded 2040 of them. We screened the full text of
198 references and selected 84 for the final review. We
excluded articles that did not focus on road traffic data

systems, were on specified health outcomes (injury
or death), did not use national data (e.g. used modelled
WHO or IHME data exclusively), were pilot projects that
were discontinued, were outside the geographic area,
and/or included descriptive or burden information only.

Data sources

More than one-third of the publications were from
Islamic Republic of Iran and 10% were from Pakistan.
Despite additional manual search, no publications were
found for Kuwait, Somalia, Sudan, and Syria.

Majority of the papers (79%, 66/84) used a police
database as the primary source of information (Table
2); all countries included in the review had at least one
publication that used police data. Hospital and death
registration systems together accounted for another
one-quarter of the databases. We found a variety of other
sources, including trauma registries, prehospital records,
household surveys, and media records.

Health data—prehospital (or ambulance), hospital
admission, trauma registry, surveillance, autopsy, and
death registration data (or combinations thereof)—were
used regularly in publications from Bahrain, Egypt,
Islamic Republic of Iran, Iraq, Morocco, Pakistan, Saudi
Arabia, and United Arab Emirates.

Some publications (n=17, 20%) from countries such
as Islamic Republic of Iran, Pakistan, Egypt, and Saudi
Arabia used multiple sources for the same publication. For
example, a study by Bhatti et al from Pakistan examined
the differences in reporting across police, hospital and
pre-hospital sources and reported significant under-
reporting of injuries and deaths in the police database
(12). Astudy by Mohammadi et al from Islamic Republic of
Iran compared and evaluated data elements pertaining to
road traffic indicent reporting across the police, hospital
and media sources to develop a minimum dataset for an
information management system (13).

Data indicators

The most common indicators reported in reviewed
publications were fatalities (n=51, 61%), crashes (n=40,
48%) and injuries (n=29, 35%) (Table 3). A few papers also
included road user groups (n=6, 7%), nature of injuries
(n=4, 5%), injury severity (n=6, 7%), and costs (n=3, 4%).
One or 2 papers used vehicle, infrastructure or GPS
indicators. A few papers used multiple indicators to
compare data sources. For example, a study from Saudi
Arabia used police data and hospital death registration
data to ascertain trends in mortality rates and to assess
consistency of reporting (14).

Only 40% (34/84) of the studies disaggregated their
analysis by gender and 44% (40/84) by age.

Quality of data

Although many papers reported “poor quality or missing
data” or “under-reporting” only one paper from Pakistan
fully quantified the quality issue (15). The Pakistani study
matched data from 5 public sector hospitals with official
police data from the same catchment area and showed
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Figure 1 Scoping review PRISMA flow diagram
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that more than 90% of hospital data did not match those
in the police database (15). This study highlighted several
challenges including a lack of awareness, firstly, on the
part of the victims who did not report collisions if they
thought such collisions were not serious enough and,
secondly, on the part of police authorities who were more
focused on the crime than on their reporting obligations.

Few papers included actual definitions for road traffic
deaths, although these data are available from the 2018
regional status report (16) and show that there is wide
discrepancy, ranging from “on the scene” to “unlimited”
periods with 12 countries applying the 30-day definition.
Three used “unlimited” definition in hospital records and

2 reported only those deaths that happened at the scene
of the crash.

One regional study assessed crash data systems in 14
Arab countriesinasurvey thatidentified any fundamental
dysfunctions in data management and collection (17). It
applied novel data mining techniques to 3 characteristics
- crashes, vehicles and road users - to better understand
crash circumstances and crash severity. A shortlist of 25
variables across the 3 characteristics and an electronic
investigation form were proposed towards achieving an
Arab road safety observatory under the auspices of UN-
ESCWA. The UN Road Safety Fund is funding a project
in Tunisia, Lebanon and Qatar to establish common and

Table 1 Inclusion and exclusion criteria

Inclusion criteria
*  Year 2011+ o
* Primary research topic = traffic accident/collision o
» Data systems, databases, linkages, modelling, underreporting .
* Include trauma if related to road safety and data systems .
+ Study population = any age/gender/vulnerable groups .
 Primary outcomes

- Fatalities

- Non-fatal injuries

Exclusion criteria

Pre-2011
No EMR countries (despite names popping up in abstracts)
Other languages we could not read

Not related to road traffic data systems

Those where the primary topic was not related to road safety as determined

by the search terms e.g. childhood unintentional injuries, overall injuries
Specific injuries (focus, e.g. faciomaxillary, spinal, war injuries, etc)

Post-traumatic stress disorder
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Table 2 Data sources used in published literature by country
Hospital Pre- Police Death

hospital

registration data

Cost Autopsy Insurance Household Surveillance Trauma Media
records survey

registry

Data System

Afghanistan 0 0 2 0
Bahrain 1 o 2 0
Djibouti 0 0 1 0
Egypt 3 1 5 0
Islamic Republic 7 2 24 8
of Iran

Iraq 0 (o] 4 1
Jordan 0 0 3 0
Kuwait - - - —
Lebanon 0 0 3 0
Libya 0 0 1 0
Morocco 2 (o} 5 0
Oman 0 (o] 1 0
Pakistan 3 1 4 0
Palestine/West 0 (o] 3 0
Bank/Gaza

Qatar 0 (o] 2 0
Saudi Arabia 2 o 2 0
Somalia — — — —
Sudan — — — —
Syria Arab Republic - — — —
Tunisia 0 0 1 0
United Arab 1 o 2 0
Emirates

Yemen 0 0 1 0
Total (n) 19 4 66 9
Total (%) 23 5 79 11

o 0 0 o ¢} o
o 0 0 0 o o
o 0 0 o o o
o 0 0 0 0 o
3 1 1 (o] 3 1
1 0 0 0 o o
o 0 0 1 o o
o 0 0 0 o o
o 0 0 o 0 o
o 0 0 0 o o
o 0 0 0 o o
1 0 0 2 0 o
o 0 0 o 0 o
o 0 0 0 o o
o 0 0 o o o
o 0 0 o 0 o
o 0 0 o 1 o
o 0 0 0 0 o
5 1 1 4 1

1 1 4 1

standardized processes, methods and tools for efficient
recording, processing and analysis of disaggregated data
on road crash fatalities and injuries in the Arab region
(18).

Three papers identified regional specificities. One
student thesis from Saudi Arabia showed the importance
of connecting road safety data to development strategies,
particularly the relationship between pedestrian
casualties and pilgrimages to Mecca (19). The second
paper, from Iraq, showed the linkages between increases
in reported road traffic deaths and conflict situations
(20) suggesting that the absence of security and safety
precautions on the roads led to increases in collisions
but that data collection was still possible even in these
difficult circumstances. Another paper from Lebanon (21)
connected institutional issues, including data collection
and analysis, with road security.

Type of analysis

Most studies (63%, 53/84) used simple descriptive
statistics to analyse their data (Figure 2). Majority of the
studies were retrospective except for one case-control
study which was conducted in Islamic Republic of

Iran and used sophisticated analysis methods such as
partial least squares discriminant analysis (PLS-DA) and
a variable importance in the projection (VIP) index to
predict fatal outcomes in pedestrian collisions (22).

A further 11% (9/84) of the studies used multiple
years of data to develop trend analyses. For example, a
6-year retrospective analysis of deaths registered in the
forensic medicine database in Kermanshah Province,
Islamic Republic of Iran, found that although there was
a reduction in the rate per 100 000 population there was
a clustering of collisions at certain locations, particularly
around rush hours, suggesting the need for better
enforcement and improved infrastructure (23). The other
2 time-trend studies were conducted in Pakistan (24,25)
and used hospital-based data.

Just over one-quarter of the publications (27%, 23/84)
used some type of modelling or machine learning
techniques to estimate or adjust data. For example,
studies from Egypt and Islamic Republic of Iran used
data mining and modelling techniques to mitigate the
limitations of various databases within the countries,
considering mislabelling, miscounting and other missing
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Table 3 Road safety indicators analysed in publications by country

Country Crashes Injuries Fatalities
Afghanistan 0 0 1
Bahrain 2 0 1
Djibouti 1 o 0
Egypt 4 1 2
Islamic Republic of Iran 12 12 24
Iraq 3 1 3
Jordan 3 0 0
Kuwait = = =
Lebanon 2 0 2
Libya 0 0 1
Morocco 5 4 4
Oman 1 0 0
Pakistan 2 4 5
Palestine 1 0 0
Qatar 2 1 1
Saudi Arabia 1 3 3
Somalia - — -
Sudan - — -
Syria Arab Republic - — -
Tunisia 0 0 0
United Arab Emirates 1 3 3
Yemen 0 (o] 1
Total (n) 40 29 51
Total (%) 48 35 61

Costs Road users Injury Nature of
severity Injury

0 0 0 0
0 1 1 0
0 0 0 0
0 0 0 0
2 2 2 1
0 0 0 0
1 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 2 0 2
0 0 0 0
0 0 0 0
0 0 1 0
0 0 0 0
0 1 2 1
0 0

6 6 4
4 7 7

variables to build more accurate road safety profiles
(26,27).

Nine percent of the papers (9/84) assessed blackspots
or collision sites using GIS techniques. A doctoral thesis
conducted at the University of Bahrain developed a GIS
database from coordinates derived from data collected
by the General Traffic Department and analysed these
data using mapping techniques and spatial analysis to

better understand the distribution of collisions against
the backdrop of urban settlements, road networks
and blackspots (28). A second study conducted in Ilam
Province, Islamic Republic of Iran identified collision
hotspots in unexpected areas with high rainfall and
mountainous roads, coupled with inappropriate post-
crash response (29). These 2 studies highlight the useful
role of GIS analysis in identifying causal factors related
to infrastructure and geography.

Figure 2 Methods used to analyse data included in studies (n = 84)

11%

4%
1%

27%

9%
4%

m Descriptive
Modelling/Machine Learning
Trend Analysis

63%
m Qualitative GIS Analysis
Cost Analysis Capture-Recapture
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Data sources were infrequently linked. Only 4 of
the studies used capture-recapture techniques. Three
of these studies were conducted in Islamic Republic of
Iran - one which used death registration and the forensic
medicine database to estimate the true magnitude of
road traffic deaths in one Iranian province (30,31) and
another one that used the technique to estimate the
economic burden of fatal injuries at the national level
(32). The former study showed a discrepancy of 121
deaths between the 2 fatal databases and recommended
that the registries should be integrated to provide more
realistic estimates. The latter compared 3 data sources -
the 2 death registries and police records - showing that
combination of the 3 sources provided a good estimate
of fatal injuries in the country. The Pakistan study used
the technique to estimate the true magnitude of fatalities
by matching police and health data (33). It found that
the police database underestimated the fatalities by 55%
and the health database by 20% and recommended the
combination of sources to obtain more reliable estimates
on which to base a response.

Only 2 studies and one discussion paper used
qualitative methods to supplement quantitative
methodologies. One study in Islamic Republic of Iran
used focus group discussions toinvestigate the challenges
and opportunities to improve the trauma registry in
Kashan (34). It showed how important data flow is in
obtaining good quality data - an aspect that is oftentimes
overlooked in busy accident and emergency departments
where personnel are primarily focused on clinical care.
The second qualitative study in Islamic Republic of Iran
used semi-structured interviews with key government
stakeholders to understand key obstacles due to the
multiple databases in the country (35). It found multiple
registry systems and many duplicated variables but also
missing critical indicators such as alcohol and substance
abuse, child restraint and helmet usage. It called for an
integrated and comprehensive surveillance system,
which is now being done in the country.

Discussion

This scoping review of road safety data systems in EMR
found at least one published article on road traffic data
systems from 18 of the 22 countries in the region in
the last decade. Papers from Islamic Republic of Iran
and Pakistan were overwhelmingly more than other
countries; they accounted for more than half of the
papers.

Our review highlights that majority of the studies
used police data as their sole source. A recent systematic
review found only 4 papers that quantified the exact
extent of underreporting by these data sources and
this may be an issue for studies relying only on a single
data source (36). This under-reporting can be especially
problematic among vulnerable road users, therefore, the
use of multiple data sources is generally recommended.
The reasons for this concentration of studies among only

these countries is unclear, and a better understanding of
this issue would be useful.

No papers from this study identified permanently
linked data sources. Although this is recommended by
WHO headquarters and WHO/EMRO (1,16), experiences
in countries such as Australia highlight difficulties
in permanent data linkage (37). Data linkage has been
successfully used in some low-resourced settings like
Ethiopia (38), Malawi (39), Zambia (40), the Philippines (41),
and Uganda (42) to understand where under-reporting
was most common (e.g. among vulnerable road users,
females, younger age groups, etc.). Some countries such
as Tunisia are beginning to consider and plan for data
linkage as they improve their data systems (43).

The quality of data was not well documented in
any of the publications, however, general statements
such as “poor quality data” were mentioned without
supporting evidence. Most of the papers relied on
death data and disaggregation of these data by road
user type, however, nature and severity of injuries,
age and sex were infrequently reported. More studies
using hospital databases and definitive injury severity
measurements such as the injury severity score would be
useful in assessing outcomes and potential reductions in
unnecessary deaths in the post-crash phase.

Another way to overcome the shortcomings of
individual databases is the use of more innovative
methods of data collection or intelligent crash reporting
systems (44). It was thus encouraging to note that more
than a quarter of the papers included in this scoping
review used some type of modelling such as time-series,
PLS-DA, artificial neural network (ANN) or data mining,
This could be extended in the future to include big
data, crowd-sourced data (already being used in Africa)
(45) or other more cutting-edge digital technologies
(46). It was encouraging to note the development of
some observatories, including an Arabic Road Safety
Observatory (47) and the Asia Pacific Road Safety
Observatory (APRSO).

The overwhelming majority of papers analysed
reported quantitative indicators. Only 2 papers used
qualitative methodologies to assess the quality of the
data systems. Qualitative methods can encourage
practitioners and policymakers to “think outside the box”
particularly if it uses methodologies that incorporate
“citizen science”, which could provide innovative answers
and improve ownership of solutions (48).

Study limitations

One of the limitations of this review is that only one of the
investigators could read Arabic and thus 2 of the included
studies could not be fully assessed. We did not search in
local languages such as Farsi and, therefore, additional
papers may have been missed. Further reviews could
be conducted in local languages such as Farsi or Persian
to mitigate any potential biases especially in Islamic
Republic of Iran where we found a considerable number
of papers. Synthesising studies that are not in English

243



Review

EMH]J - Vol. 30 No. 3 - 2024

language is important to overcome biases inherent in
relying on single languages and can help harness crucial
geographically diverse evidence (49). Additionally, a
considerable number of the studies was from Islamic
Republic of Iran and Pakistan, indicating that public
health research in the EMR remains considerably lower
than the global average (50). We have no reason to
believe that this is due to issues with our search strategy,
but reviews in local languages could contribute to our
understanding of the reasons.

We limited this review to assessing road safety

and (d) the need for training in data system management
and reporting.

To enhance the wusefulness of this research,
we recommend that the research community and
policymakers undertake country by country assessments
of current government-based data systems much like
the study conducted in India by Barffour et al (51) or
Puvanachandra in Egypt (52) to assess the completeness,
etc. of data. WHO has a series of tools that can assist
countries with their assessments, including the series
of global status reports (1) and regional summaries

(16), and tools to improve the quality of CRVS data in
the countries. The Save LIVES road safety technical
package (53) contains a step-by-step country assessment
tool including a questionnaire to evaluate the current
data collection system. Questions include what data is
available, what data systems exist, and what is the quality
of the data? While this would be resource-intensive, it
would generate useful information that could provide
better information on the strengths and weaknesses of
the data sources currently being used at a country level.
Countries should consider the inclusion of additional
indicators beyond just deaths and injuries so that the full
spectrum of outcomes (injuries, disabilities, economic
consequences, etc) can be assessed. Finally, we encourage
researchers and countries to conduct in-depth surveys
and focus group discussions to provide valuable insights
into database issues, which can be readily and easily
rectified to provide more robust information.

databases only, however, we noted some databases for “all
injuries” which could have been included if we expanded
our MESH terms to all types of injuries, but analyses of
these would not have been feasible. We did not assess the
quality of the papers that we reviewed, future studies
that include such assessment may yield new insights.
Finally, the studies we reviewed used data from a range
of timeframes, it is possible that national road safety
efforts have evolved since the end of these studies.

Implications and conclusions

Countries need robust road safety data systems to inform
policies and interventions on injuries due to collisions.
This rapid scoping review revealed several important
conclusions: (a) an over-reliance on police data only,
despite acknowledging that these data are often under-
reported; (b) poor quality data, lacking in granularity
on which to base specific and focused interventions; (c)
multiple stakeholders or agencies collecting similar data;
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Etude exploratoire des systémes de données relatifs a la circulation routiére dans la
Région de la Méditerranée orientale

Résume

Contexte: Les traumatismes dus aux accidents de la circulation représentent un risque majeur pour la santé
mondiale. Cependant, la sous-notification des données en la matiére et l'utilisation de systémes de notification
différents ont rendu difficile la comparaison des résultats entre les pays.

Objectif : Passer en revue la littérature publiée et la littérature grise afin de mieux comprendre les systémes de
données sanitaires et non sanitaires disponibles concernant la circulation routiére dans les pays de la Région de la
Meéditerranée orientale.

Méthodes : Nous avons mené une recherche systématique dans les bases de données afin d'identifier les études
mentionnant les systémes de données relatifs a ce domaine dans ces pays de début 2011 a janvier 2022. Nous avons
également consulté la littérature grise disponible sur les sites Web des gouvernements, de I'OMS, de la Banque
mondiale, de I'UNICEF, des commissions économiques régionales et d'autres institutions concernées. Nous avons
réuni ces données dans Microsoft Excel et présenté le décompte des sources de données, leurs différents types ainsi
que leur qualité.

Résultats: Nous avons inclus 84 des 2238 études consultées dans la présente analyse. Untiers des publications
provenaient de la République islamique d'Iran et 10 % étaient issues du Pakistan. Les bases de données de la police
constituaient les principales sources dans la plupart des études (79 %), tandis que les systémes d'enregistrement
des hospitalisations et des déces représentaient a eux deux un quart des bases de données. Les indicateurs les plus
courants mentionnés dans les publications étaient les décés (61 %), les accidents (48 %) et les traumatismes (35 %).
Dans seulement 40 % des études, les analyses ont été ventilées par sexe et dans 44 % par age. Aucun article n'a
identifié de sources de données ayant une liaison permanente, méme si plus d'un quart des études examinées avaient
recours a une forme de modélisation ou d'extraction de données.
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Conclusion: La présente étude exploratoire met en évidence une dépendance excessive a l'égard des données
provenant de sources policiéres, une mauvaise qualité des systémes de données relatifs a la circulation routiere, et
une multitude de parties prenantes qui recueillent des données similaires, entrainant des redondances. Les pays de la
Région de la Méditerranée orientale doivent mettre en place des systémes de données solides sur la sécurité routiere
afin de fournir des données permettant d'élaborer des politiques et des interventions pertinentes.
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