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Abstract

Background: Concussion is the most prevalent form of traumatic brain injury. Western countries debate it as a
public health issue. Middle Eastern (ME) countries lag behind with a concussion incidence surveillance of 25%
that of European countries.

Objective: The purpose of our study was to review concussion resulting from traumatic brain or sports injuries in
civilian nationals of the ME.

Methods: We carried out PubMed literature search of all related articles in the past thirty years using search terms
reflecting concussion and sports injuries in ME countries of Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait,
Lebanon, Oman, Palestine, Qatar, Saudi Arabia, Syria, Turkey, United Arab Emirates, and Yemen.

Results: 72 articles met our search criteria with relatively little data found on concussion within the parameters of
this review. However, the reports that were found were diverse. Israel, Turkey and Iran led in publications. Motor

vehicle accidents were the leading cause of concussion from TBI (50-57%) followed by domestic injuries (30-40%)
and sports injuries at 4-7%. Extremity injuries were most commonly reported unlike head injuries often invisible

and underreported. Male gender, young children, pedestrian and car traffic accidents, lack of protective gear, cell

phone use, impulsive behaviors as well as training overload, lack of sleep, contact sports and violence were all risk

factors for concussion.

Conclusions: In this review, we highlighted the nascent topic of concussion in the ME and the need for additional
research dictating awareness programs and implementing new safety policies to lower morbidity and mortality
across all ages.
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1. Introduction

Concussion is the most common form of traumatic brain injury (TBI) and is often defined as mild TBI (mTBI)
with disruption in the normal function of the brain that can be caused by a blow, or a jolt to the head, or a
penetrating head injury (Kazl & Torres, 2019). In the past decade, it has attracted more attention in Western
countries given its close relationship to sports injury. Experts from leading health organizations now consider
concussion as a major public health issue affecting all ages. Despite the growing awareness in Western countries,
many countries still face an underreporting in their concussion incidence surveillance. The lack of surveillance on
concussion has led to a reported incidence at 25% value of the reported European incidence for the same sport.
(Eiral et al., 2015). This paper is intended to review the topic of concussion in general and concussion as it relates
to sports injury in the Middle East (ME). Controversies surround which countries are included in the ME. For the
sake of this review, we will use ME as defined by Bahrain, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon,
Oman, Palestine, Qatar, Saudi Arabia, Syria, Turkey, United Arab Emirates, and Yemen (Britannica E. Middle East,
2014).
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2. Methods

A literature search was performed in PubMed to identify relevant articles published within the past thirty years
(January 1988 — till present). The following search (MeSH) terms were used: (“COUNTRY” (MeSH Terms) OR
“COUNTRY” (All Fields)) AND (“brain concussion” (MeSH Terms) OR (“brain” (All Fields) AND “concussion”
(All Fields)) OR “brain concussion” (All Fields) OR “concussion” (All Fields)). In addition, (“COUNTRY”
(MeSH Terms) OR “COUNTRY” (All Fields)) AND (“sports” (MeSH Terms) OR “sports” (All Fields) OR
“sport” (All Fields)) AND (“wounds and injuries” (MeSH Terms) OR (“wounds” (All Fields) AND “injuries” (All
Fields)) OR “wounds and injuries” (All Fields) OR “injury”(All Fields)). The search yielded 528 articles (403
concussion as it relates to general concussion and TBI and 125 concussion and sports injury). Articles were
excluded if they were not related to humans, if they were related to military; if the research was not related to
citizens of the country; if the countries in ME pooled and counted multiple times; if they were not written in the
English language; if the authors are from ME but the study is not conducted in a country of the ME; if the name of
the author or country were pooled interchangeably (e.g. Jordan as country and Jordan as author; Israel as a country
and Beth Israel as a hospital in USA); or if the topics were not primarily focused on brain injuries and dealt with
injuries to muscles and extremities, spinal cord injuries, dental injuries without craniofacial injuries. All selected
abstracts were further reviewed and relevant data was consolidated in this review. We were left with 72 articles
from the respective countries as follows: Yemen (1), UAE (3), Turkey (14), Saudi (1), Qatar (8), Oman (2),
Lebanon (4), Kuwait (1), Jordan (3), Israel (21), Iraq (1), Iran (10), Egypt (3). Syria, Palestine and Bahrein had no
article remaining in the pool after the exclusions were applied. (See Figure 1)

Literature search
e PubMed (N=528)

Articles rejected (N=456)
-Interchangeable names (N=87)
-Military (N=220)

# -In country but not nationals (N=25)
-Not in English (N=7)

-Not related to humans (N=5)

-Case study (N=8)

-Extremity injuries only (N=72)
-Other injuries (N=40)

v
Articles included (N=72)
-Egypt (N=3)
-Iran (N=10)
-lraq (N=1)
-Israel (N-21)

-Jordan (N=3)
-Lebanon (N=4)
-Oman (N=2)
-Kuwait (N=1)
-Turkey (N=14)
-Saudi (N=1)
-Qatar (N=8)
-UAE (N=3)
-Yemen (N=1)

Figure 1. Flowchart of literature review
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3. Results

Overall, there was relatively little data found on concussion within the parameters of this review. However, the
reports that were found were diverse.: from kickboxing and TBI in Qatar and Turkey (Slimani et al., 2017,
Tanrivedi et al., 2007), fishing and aerial sport injuries as well as boxing related injuries in Turkey (Aydin, 2019;
Cevik et al., 2016; Tanrivedi et al., 2008), to contact football and other team balls in Iran and Israel (Kordi et al.,
2013; Kaplan et al., 2013), to new data on E-Biking with resulting serious injuries in Israel and Iran (Gross et al.,
2018; Vahdati et al., 2016), rollover crashes as well as injuries related to Tackwondo and Karate in Iran
(Anarkooli et al., 2017; Ziaee et al., 2010; Halabchi et al., 2007) and lastly camel jockeying injury in United Arab
Emirates (UAE) (Abu-Zidan et al., 2012). Many countries focused on extremity injuries and were keen on
detailing those injuries specifically; while data regarding head injury on the other hand was relatively sparse.
Concussion from mild traumatic brain injury (mTBI) is invisible and often under-reported by victims due to not
only the stigma surrounding brain dysfunction and wanting to remain in the sport, but also due to the insufficient
research and surveillance methods that record concussive signs and symptoms. Concussions resulting from any
traumatic brain injuries were divided into motor vehicle accident (MVA) injuries, reported at 50-57%, domestic
injuries (home injuries and falls) at 30-40% and sports injuries reported only at 4-7%. Most countries in the
Middle East reported more injuries in males (at times 4x more than females) (Al-Balushi et al., 2012) Qatar
focused on trends in sport injury; they found sports injury to be linked mainly to poor load management,
pre-competition training and during play resulting in calendar congestion, and training overload and disrupted
sleep (Schwellnus et al., 2016). Lebanon’s research points to increased risk in traumatic brain concussion injury for
those with diabetes and previous psychiatric history (Abou-El-Hassan et al., 2017). A large study in Lebanon also
tackled head injuries in the ultimate fighting championship (UFC) and concluded that mixed martial arts (MMA)
had a high injury rate with head injury being the highest at 67% with increase in weight division yielding to an
increase rate of overall injuries and head injuries (Fares, 2019). Israeli research reports on increased comorbidity
with PTSD and anxiety and repeated emergency visits. Iranian and Egyptian studies specifically reported face
injury increasing the risk for head injury (Zandi M et al., 2013). Many studies in different countries reported on
severe concussion in kids especially during collisions because of higher head/body ratio. Some countries were
more interested in mTBI research (Israel and Qatar) and novel treatment options, such as hyperbaric chambers,
though the outcome has not been validated and remains case-by-case referral with unimpressive outcomes so far.
(Tal et al., 2015). Turkey was the only country that reported on neuroendocrine issues related to concussion
injuries. The research in this area was abundant, especially pointing to mTBI in chronic head trauma in boxing,
with altered pituitary function, low levels of growth hormones and a small size pituitary (Temizkan et al., 2019;
Hacioglu et al., 2019). On the other hand, Iranian researchers were interested in post-traumatic headache in athletes
(Jahani et al., 2016) concluding that its incidence was low unless the sport was wrestling, and that post-traumatic
headache was an indicator for post-concussion recovery. They used Sport Concussion Assessment Tool 3 (SCAT-3)
as a screening tool and found it valid and reliable (Khazaei et al., 2017).

4. Special Considerations for Children and Elderly

Research in ME reported that concussion in children were mainly due to domestic injuries (54.7%) with road
traffic (40%) a close second (Crankson, 2006; Atwa et al., 2017; Alyafei et al., 2015). Aside from those common
contexts, reported child concussions were related to war violence and cluster bombs (Fares et al., 2013) in Lebanon,
corporeal punishment in schools in Egypt (Youssef et al., 1998) and baby walker injuries leading to 82% head
injuries in Iraq (Al Nouri & Al-Isami, 2006). Jordan was the only country to tackle sickle cell anemia as increased
risk for athletic injuries in adolescent athletes (Al- Rimawi & Jallad, 2008). Camel Jockeying was reported in UAE
with death and morbidity rising among kids leading to the implementation of a law pushing for a robotic substitute
to ride the camels (Abu-Zidan et al., 2012).

In our review, we found that publications on elders’ concussion injuries were rare in most ME countries. When
published, elders suffered mostly from road traffic concussion injuries followed by falls. As a special note
although older adults are recommended to be more active and maintain increased physical activity beneficial to
their brain health and cardiovascular systems, there needs to be a parallel assessment of the risk of injuries relative
to the extent of the prescribed exercise routine and elders’ functional status.

5. Discussion

The Middle East and North African (MENA) countries have been involved in large review and collaborative spine
care initiative for the past few years (Elshaidi et al., 2018). Having said that, mild traumatic brain injury and
concussion remain the silent epidemics over the past decade continuing onto this present time. While few countries
in the ME have taken a lead to address those issues such as Iran, Israel and Turkey, many ME countries still lag in
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reporting despite available resources to do so (Qatar, Saudi, UAE) while others are not represented at all (Palestine,
Syria, Bahrein). Although concussion injuries may be invisible to the naked eye, they affect victims both
cognitively and emotionally and for a long period of time (Heim et al., 2017). Road traffic accidents (pedestrians
and cyclists) remain by far the leading cause for concussion injuries at all ages. Falls, gunshot, violence and sports
injury follow (Elshaidi et al., 2018). Although our review on concussion in ME countries revealed diverse topics,
the numbers of published manuscripts for the 371 million inhabitants of the ME is clearly suboptimal.
Under-reporting is widely noted and causes a major hurdle for accurate and meaningful research. Iran was the only
country in ME to invest in examining whether the data collection and interpretation was indeed as meaningful as
currently studied. (Nielsen et al., 2018; Gitelman et al., 2019).

From the data collected in this review, gender, children (due to higher ratio of head/body surface), traffic accidents,
pedestrian status, lack of protective gear, use of cell phone, risky behaviors, training overload, lack of sleep,
contact sports and violence are all risk factors for concussion. These risk factors are indeed preventable.
Interestingly, most countries reported a higher prevalence of head injuries in males, most likely due to cultural and
gender differences in interacting with the outside world, participation in sport activities and increased risk-taking
behaviors. In addition, adolescent males were reported to have high-risk behaviors in general and easily distracted
by cellphone use e.g. when crossing streets (although the excessive use of cell phone was found in both genders)
(Nielsen et al., 2019). New initiatives such as pre-training programs to minimize the risk for injury are being
promoted (Al. Attar et al., 2017) and the redactions of new policies for traffic (motor vehicles, cyclists and
pedestrians) are underway. Indeed, policy to address concussion as a system issue is warranted. Consensus papers
have emanated from Qatar and Israel while Egypt and Saudi Arabia drafted policies in the prevention of road
accidents. (Crankson SJ, 2006) A policy is in effect for the mandatory wearing of helmets by cyclists in Iran and
Israel after 100% of bike concussion injuries were reported in cyclists without helmet protection (Vahdati et al.,
2016; Siman-Tov & Jaffe, 2012; Gitelman et al., 2012).

6. Limitations

This review has limitations given that some will view it as overly broad. We intended it as such as publications
from the Middle East related to civilian injuries (be it concussion from TBI or sports injury) are scarce while the
topic is highly written about for military personnel. It is the same reason why we chose the span of 30 years to
report on despite knowing that defining head injury or TBI-concussion have changed throughout the years. In
addition, we acknowledge that the system of care in the Middle East differs from country to country and could go
beyond shared cultural issues contributing to barriers in addressing this particular public health issue. Finally, the
mansucript does not intend to be a highly specialized review on the topic. Its goal is to be a meaningful compact
read that would start the exploration and a rigorous research about the topic in the region of the ME.

7. Conclusion

In this review, we highlighted the nascent research of concussion in the ME. It is vital that all nations advance the
research, outreach, campaign and policy surrounding concussion in general, including sports-related concussions
within the whole age spectrum. This review points to systemic issues related to surveillance, traffic violation, lack
of protective gear, use of cell phones, domestic violence and wars as identified risk factors for concussion. There is
a dire need to move from spot emergency treatment to addressing the system issues facing concussion of all types,
treating patients’ symptoms and finding the root cause to address system failures. A systemic inquiry leading to
new policy transforming and impacting this field would be implemented to diminish mortality, morbidity and
stigma following those preventable injuries. Needless to say, if we could attend to those systemic issues and
prevent the most adverse effects of concussion, the public health impact would be significant in lowering mortality
and morbidity for all, increasing academic performance of children and adolescents, allowing for safe sport
practices for all athletes and preventing serious long-term repercussion of brain injury in the region.
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