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Abstract 

Traumatic brain injury (TBI) represents a major 
health concern worldwide. Currently, systematic TBI 
studies in North Africa are lacking. Nevertheless, 
they are highly needed to ameliorate TBI outcomes 
and increase survival rates among TBI patients. 
Through this systematic review, we aimed to 
characterize the progress in TBI research in North 
Africa and analyse the literature on TBI in the region 
in the last two decades. A review of North African 
articles was performed over 22 years (2000-2021) 
and the required data were collected using 
keywords: “traumatic brain injury”, “traumatic 
brain damage”, “traumatic head injury”, and 
“traumatic head damage”. Abstracts were 
screened, and selected eligible studies were 
reviewed independently by two reviewers. The 
review included 22 studies within the 59,204, 
63,083, and 45,918 records that were identified 
between 2000 and 2021 through Scopus, Web of 
Science, and PubMed, respectively. The proportion 
of the total global TBI records that relate to North 
Africa was less than 1%. Overall, the indices show 
low progress in the number of new records 
occurring every year in North Africa and all the 
records in North Africa were produced after the 
year 2004. The results show that North Africa has 
witnessed a low production in TBI research, and the 
progress is far from being equal to other regions. 
Production of scientific publications, providing the 
required information and raising awareness about 
complications resulting from TBI on individuals and 
society in general, should be considered. 

Introduction     

Traumatic brain injury (TBI) poses a substantial 
global public health challenge, with projections 
indicating that its impact results in the annual 
affliction of more than 10 million individuals, 
culminating in either fatalities or the need for 
hospitalization [1]. Roughly 60% of TBIs arise from 
road traffic incidents across all global regions; 
approximately 20-30% stem from falls, while 10% 
result from acts of violence [2]. Numerous years of 

productive lifespan are lost, and a considerable 
number of individuals are compelled to endure 
years of incapacitation subsequent to experiencing 
a brain injury. Furthermore, this phenomenon 
incurs noteworthy economic expenditures for 
individuals, families, and the societal framework. 

Research conducted in each part of the world has 
been vital in understanding the effects of TBI and 
developing treatments for those affected. 
Consequently, the implementation of more 
effective preventive strategies holds the promise of 
preserving a substantial number of lives and 
mitigating the onset of years burdened by 
disability [3]. 

Within cases of mild TBI, the mortality rate stands 
at less than 1%; however, for individuals afflicted by 
a severe TBI, the fatality rate ranges between 20% 
and 50%. As for the intermediate classification 
denoted as "moderate" head injury, it is associated 
with a mortality rate spanning from 2% to 5% [3]. 
However, even following a mild incident, post-
hospitalization disability emerges as a prevalent 
issue subsequent to TBI [4]. The data pertaining to 
Tunisia reveals that close to 13,000 individuals 
experience the repercussions of motor vehicle 
collisions on an annual basis. Among these cases, 
approximately 1,500 patients succumb to their 
injuries, as indicated by statistics from the National 
Guard [5]. In a study including 437 individuals with 
TBI in Tunisia, 90% were men with a mean age of 36 
± 17 years and the variables exhibiting a significant 
association with an unfavorable prognosis 
encompassed an age surpassing 40 years, a 
Glasgow Coma Score below 7, the presence of 
diabetes insipidus, and a blood sugar level 
exceeding 10 mmol/L [5]. 

In Morocco, in 2006, 450 head trauma victims over 
20 months were admitted in IBN ROCHD University 
Hospital in Casablanca, with an average age of 38 
years; the main cause was road traffic accidents 
with a percentage of 72.5% and the evolution was 
favourable in 72.86% of cases with a mortality rate 
of 25.55% [6]. Since road traffic accidents are 
responsible for about 85% of the deaths in low- and 
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middle-income countries and constitute the major 
cause of TBIs, and as North Africa faces a rapid 
economic transition with increasing motorization 
and urbanization, TBIs are becoming a leading 
cause of mortality and morbidity [7]. Furthermore, 
there is a projection that fatalities resulting from 
road traffic accidents will undergo an 
augmentation, transitioning from 1.2 million 
instances recorded in 2002 to an estimated 1.9 
million cases by the year 2030. This escalation is 
principally attributed to the heightened occurrence 
of motor vehicle-related fatalities, a phenomenon 
intrinsically linked to the economic growth being 
experienced in nations characterized by lower and 
middle-income countries [8]. By the year 2020, it is 
anticipated that road traffic accidents will advance 
in the global burden of disease rankings, 
transitioning from the ninth position to the third 
position [3]. 

The aim of the study was to review all the research 
reports that were done in the region of North Africa 
over the last two decades, gain a better 
understanding of the type of studies conducted in 
the region, describe their characteristics and 
distribution in the area, describe the evolution of 
the research production, and evaluate the 
contribution of the region to the global research 
efforts. The study's findings will inform 
policymakers, researchers, and healthcare 
professionals on regional TBI research trends, 
knowledge gaps, and potential future directions. 
The study's methodical approach will guarantee 
that the findings are evidence-based and rigorous, 
advancing TBI studies and clinical practice in North 
Africa. 

Methods     

Study registration and search strategy: the 
systematic review was conducted according to our 
registered protocol (PROSPERO CRD42023410179). 
The design complies with the suggestions provided 
in the “Cochrane Handbook for Systematic Reviews 
and Meta-Analysis,” with reporting based on the 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines [9]. 

Data sources and search strategy: we established 
and executed a set of three indices to gauge the 
advancement of TBI research in the North African 
region (Table 1 and Table 1.1 show the search 
strategy for the academic databases). These indices 
align with the quantity of publications or data 
extracted from an exploration of three distinct data 
repositories. The screening process was confined to 
materials available in the English, French, and 
Arabic languages. Relevant primary terms were 
specifically chosen within the search strategy, 
including “traumatic brain injury” or “traumatic 
brain damage”, “traumatic head injury”, “traumatic 
head damage” and “North Africa” or “Morocco”, 
“Algeria”, “Egypt”, “Tunisia”, “Libya”, “Mauritania”. 
Both the singular and the plural form of TBI key 
terms were searched for in the article title, abstract 
and key words. The indices were as follows: 1) 
Scopus and Web of Science: the quantity of entries 
recognized through a comprehensive investigation 
of research on TBI within the North African context 
was determined for each database. This 
exploration involved a strategy incorporating 
unstructured text and structured field codes, with 
no constraints related to language or publication 
year; 2) MEDLINE through PubMed: the entries 
ascertained via a systematic inquiry of research 
regarding TBI within the North African region using 
the PubMed database. It encompassed a 
comprehensive strategy integrating open-text 
searches, structured field codes, and Medical 
Subject Headings (MeSH), without restrictions 
related to language or publication year. ‘brain 
injuries, traumatic´ [MeSH Terms] and 'Africa, 
Northern' [MeSH Terms] were MeSH headings that 
were exploded to cover all the subheadings. 

The cut-off date for our search was January 2022. 
In order to search for North African studies, we 
included country affiliation restriction in all the 
three databases to obtain studies done by the 
researchers of the North African countries. In the 
first step, we obtained a total number of 168.205 
articles that concerned TBI all over the world in all 
the three academic databases. In the second step, 
we limited the search to North African countries by 
adding the name of the country to the search key 

https://www.panafrican-med-journal.com
javascript:%20void(0)
javascript:%20void(0)


Article  
 

 

Younes Iderdar et al. PAMJ - 46(99). 11 Dec 2023.  -  Page numbers not for citation purposes. 4 

terms to obtain its results. After applying the search 
criteria, we obtained the results indicated in Table 
1 and Table 1.1 that shows the distribution of 
articles in North Africa and on a global level 
according to all three academic databases. 

Inclusion and exclusion criteria: inclusion criteria 
comprised studies that (1) investigated patients 
with an initial diagnosis of TBI upon admission, (2) 
were published between 2000 and 2021, and (3) 
were cross-sectional, case-control, prospective, 
retrospective, and clinical trial studies in North 
Africa. The region refers to the following countries: 
Algeria, Egypt, Libya, Morocco, Tunisia, and 
Mauritania. Reports were excluded if the article 
was only abstract, conference lecture, case report, 
letter, non-human, non-TBI, conducted outside 
North Africa as defined above. 

Selection and article screening: after removing 
duplicates using Mendeley software, article titles 
and abstracts were screened using Rayyan web-
based software [10] by two independent 
investigators (Y.I. and N.E.). In the second step, the 
reviewers (Y.I. and N.E.) retrieved the full texts of 
articles that met the study´s eligibility criteria 
independently and screened the full texts of the 
articles identified. In cases of disagreement, a 
reviewer (M.C.) was consulted to resolve the 
disparity. 

Quality assessment: two reviewers (E.S. and A.I.) 
evaluated the quality of articles based on the 
Methodological Evaluation of Observational 
Research (MORE) as an approach to assess the bias 
and the quality of the eligible studies. 

Data abstraction and analysis: the Methodological 
Evaluation of Observational Research (MORE) 
checklist was selected as an approach to assess the 
bias and the quality of the eligible studies. We 
retrieved all studies meeting the eligibility criteria. 
To evaluate the severity rates of sustained TBIs, as 
well as the distribution of TBI literature across 
North Africa, descriptive analysis of the retained 
articles was carried out. Microsoft Excel was used 
to tabulate and display results. 

Results     

The pursuit of the search strategy yielded a total of 
92 articles. Following the removal of duplicate 
entries and the initial screening process, a final 
selection of 31 articles aligned with the study 
criteria. However, within this subset, nine articles 
were subsequently excluded for various reasons, 
encompassing instances where the content was 
only abstracts, case reports, were not conducted on 
the North African population, study design was not 
mentioned, and if they included patients with other 
diagnosis than TBI. A total of 22 full-text articles and 
reports were included in the final review (Figure 1). 

The results in Table 2 show differences in terms of 
the number of articles published at each level. To 
quantify the contribution of Morocco and North 
Africa in relation to TBI research worldwide, we 
employed the three indices. This allowed us to 
juxtapose North Africa's research output on TBI 
with the overall global output (Table 2). Since 2000, 
we identified a total number of 59.204 records 
through the Scopus Index, 63.083 records through 
the Web of Science Index, and 45.918 records 
through the PubMed Index (the distribution of 
these indices can be seen in Figure 2). 

Altogether, the indices illustrate a consistent year-
on-year rise in the quantity of newly generated 
records, but the fraction of North African records in 
all the databases, relative to global TBI records, 
showed insignificant levels with a total contribution 
of less than 1% (Figure 3). Records on TBI started to 
appear in 1891, but in North Africa, they did not 
start to appear until 2004 and until 2011 for 
Morocco, with a very slow rate of progress. There 
is no evidence so far that there is no research in 
that field, and yet, there is no evidence of any 
ongoing research or that TBI research continues to 
be in an expansion phase in North Africa (Figure 3). 

Between 2000 and 2021, the distribution of TBI 
records through Scopus Index shows differences 
between the countries of North Africa in terms of 
the number of published articles. Algeria, for 
example, has only three articles in Scopus 
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database, seven articles for Morocco, 14 articles for 
Tunisia, 15 articles for Egypt, and no published 
articles for Libya and Mauritania. 

Traumatic brain injury study characteristics: of the 
22 studies included in this study, seven studies 
were in children [11-17], and 13 studies in 
adults [5,18-28], and three were on both adults and 
children [29-31]. Sample sizes across all studies 
ranged from 30 to 1221 participants in total in the 
included studies, twelve studies had a sample size 
of 80 participants or less, and ten studies had a 
sample size of 133 participants or more. The 
majority of articles were hospital-based studies 
with multiple natures of evidence. 

Traumatic brain injury regional distribution: the 
studies included in the review were distributed 
across the North Africa region with Egypt reporting 
the highest number of TBI reports (45%), followed 
by Tunisia (31.8%), Morocco (18%), and Algeria 
(4.5%). The remaining countries, Libya and 
Mauritania, reported no studies. 

Traumatic brain injury severity: TBI severity, 
assessed through the Glasgow Coma Scale, was 
stratified into three distinct categories: mild, 
moderate, and severe. Notable variations exist in 
the distribution of cases across these severity 
levels. Out of the 22 studies, 13 studies captured 
heterogeneous TBI populations, which included all 
injury severities, four studies concentrated on 
severe TBI, two studies concentrated on moderate 
to severe TBI, and only one study concentrated on 
mild TBI. 

Discussion     

Traumatic brain injury (TBI) presents a significant 
societal, clinical, and economic load, affecting both 
the broader community and individuals, as well as 
straining healthcare systems. This review marks the 
inaugural endeavour to assemble studies within the 
North Africa region, with the purpose of evaluating 
the trajectory of TBI research advancement. It 
provides valuable perspectives in recognizing the 
headway achieved in the current TBI literature 

specific to North Africa, aiming to inform 
forthcoming policy approaches and research 
initiatives geared towards enhancing TBI research 
endeavours. 

The input from North Africa to the broader global 
TBI literature appears notably modest, falling 
below 1%. The findings of our investigation 
underscore that the involvement of North Africa in 
the worldwide TBI discourse is relatively limited. 
This conclusion remains steadfast across all indices 
employed to gauge research advancement. 

North Africa is perceived to have failed to address 
the TBI research as a public health challenge. 
Nevertheless, this small contribution shows a 
remarkable slow progress in TBI research in North 
Africa, and in contrast, this progress has greatly 
improved all over the world. Nonetheless, given the 
substantial and escalating global health impact 
attributed to this concern, an imperative exists to 
expedite the progress of TBI research. 
Consequently, the Interagency Common Data 
Elements Project was instituted in 2008, aiming to 
facilitate the exchange of data and foster 
collaborative efforts by standardizing definitions 
and protocols pertinent to TBI research [32,33]. 

Because of the large gaps in TBI records, we should 
push ourselves to look for the reasons that 
prevented TBI research from being a field of 
interest and we should remain mindful of the value 
in acknowledging the attained progress, even if it 
seems marginal. Taken as a whole, the past 
decade's contributions in North Africa can be 
characterized as a tentative yet courageous 
advancement in the field of TBI research, after a 
period during which the North African countries 
were just witnessing the rest of the world 
accelerating their research. This step, nevertheless, 
was not exactly uniform across North African 
countries and it was marked by visible disparities in 
TBI efforts. 

Although certain countries have demonstrated 
progress, others remain considerably lagging in 
their determination and capability to undertake TBI 
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research endeavours. Libya and Mauritania for 
example provided no records in these regards. On 
the other hand, Tunisia produced four times the 
records that provided Morocco in terms of TBI 
research but despite all of that, the North African 
region is still poor in terms of TBI research 
production. 

Scientific progress is being made in some areas, but 
the fractions of North African TBI records relative to 
global TBI records in the three databases, show an 
important deficiency in the volume of research in 
North Africa (Figure 2). Recognizing that TBIs 
predominantly transpire within low and middle-
income nations [34], this situation underscores 
inherent vulnerabilities stemming from various 
influences. These could include potentially 
inadequate attention to academic publications 
related to TBIs, a deficiency in public support, 
and/or insufficiencies in research resources. 
However, notable headway has been accomplished 
in the realm of prevention, evidenced by 
developments such as airbags, seat restraints, 
innovative vehicle designs, and the promotion of 
helmet utilization [35]. 

Nations that are trailing behind in terms of their 
research productivity should earnestly intensify 
their endeavours to amplify research initiatives, 
with the objective of addressing the silent epidemic 
of TBI within this specific region. In order to 
expedite advancement, these countries should 
enhance their momentum by augmenting 
educational endeavours in the area of TBI. This can 
be achieved through expanded provision of training 
grants, research fellowships, and various other 
training initiatives [35]. Furthermore, it is 
imperative to initiate efforts aimed at creating 
repositories or registries specific to the North 
African region. These repositories should adhere to 
standardized methodologies and criteria for 
systematically collecting and reporting data 
pertaining to cases of TBI. There is a need for future 
clinical pathway studies in order to improve the 
patient experience and the hospitalization-related 
outcomes [24]. The focus of surveillance systems 
and research studies should primarily be directed 

towards populations at high risk, as they are the 
ones most profoundly impacted. Surveys of risk 
behaviour in the general population and a plan for 
the future of TBI registries and data systems will be 
useful to increase awareness of TBI, to encourage 
research in this field and improve TBI outcomes. 
Research studies hold significance not only for their 
immediate advantages but also for their indirect 
contributions. Allocating funds towards TBI 
research, clinical efforts, and training initiatives 
constitute a fraction that falls below 1% of the 
overall annual expenses associated with TBI [35]. 

The results of this study showed that the progress 
of TBI research has been relatively low in the North 
African region, and requires effective measures and 
interventions to promote and encourage research 
in this field. Providing the required information and 
raising awareness about complications resulting 
from TBI on individuals and society in general, 
should be taken into account. Furthermore, 
comprehending the epidemiological landscape of 
TBI within the North African region stands as a 
crucial advancement. This understanding will serve 
as a pivotal stride towards devising strategic plans 
and initiatives for TBI prevention and rehabilitation, 
effective resource allocation, and informing 
national policies geared towards the reduction of 
TBI incidences. 

Limitations: as a limitation in our study, in order to 
characterize and quantify the progress of TBI 
research in North Africa, we based the study on the 
reports and articles published on databases 
available online; reports that were not published 
were not included in the review. 

Conclusion     

The North African region has observed a notably 
gradual progression in TBI research, even amid 
considerable obstacles. Nonetheless, the region's 
input into the global scholarly discourse remains 
disproportionately modest in relation to both its 
population scale and the pressing requirements it 
faces. Within this context, there exist evident gaps 
in knowledge that await exploration. Encouraging 
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researchers in different fields and sectors to do 
more research on TBI will help avoiding a large 
number of deaths, increasing awareness, and 
reducing the costs of TBI losses. Furthermore, it is 
imperative to provide ongoing and sustainable 
support for research and to ensure the continuity 
of progress. 

What is known about this topic 

• North Africa is witnessing a large proportion 
of deaths and disability caused by traumatic 
brain injuries; 

• Many years of productive life are lost 
because of traumatic brain injuries. 

What this study adds 

• The contribution of North Africa to the 
global traumatic brain injury research; 

• The progress of traumatic brain injury 
research in North Africa. 

Competing interests     

The authors declare no competing interests. 

Authors' contributions     

Younes Iderdar conceived and designed the 
analysis, collect the data, performed the analysis, 
wrote the paper, and drafted the final manuscript. 
Mohamed Chahboune contributed data or analysis 
tools, performed the analysis, oversight and 
leadership responsibility for the research activity 
planning and execution, and reviewed critically the 
manuscript. Elmadani Saad conceived and designed 
the analysis, designed the methodology, oversight 
and leadership responsibility for the research 
activity planning and execution, reviewed critically 
the manuscript. Noureddine Elkhoudri contributed 
data or analysis tools, performed the analysis, and 
reviewed critically the manuscript. Ibnlfassi Amina 
revised results critically for important intellectual 
content and reviewed critically the manuscript. All 
the authors read and approved the final version of 
this manuscript. 

Acknowledgments     

We thank our colleagues from the Higher Institute 
of Health Sciences who provided insight and 
expertise that greatly assisted the research. 

Tables and figures     

Table 1: the included articles in the review across 
countries in North African region 
Table 1.1: the included articles in the review across 
countries in North African region 
Table 2: complete search strategy for the academic 
databases 
Figure 1: PRISMA chart design for TBIs in the North 
African region; the PRISMA chart was designed to 
quantify the progress of TBI research in the North 
African region; TBI, traumatic brain injury; PRISMA, 
Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses 
Figure 2: evolution of number of published 
traumatic brain injury reports in the three 
databases over the period 2000-2021 
Figure 3: evolution of the fraction of North African 
traumatic brain injury records relative to global 
records in all databases over the period 2000-2021 

References     

1. Puvanachandra P, Hyder AA. The burden of 
traumatic brain injury in Asia: a call for 
research. Pak J Neurol Sci. 2009;4(1): 27-32. 
Google Scholar 

2. Gururaj G. Epidemiology of traumatic brain 
injuries: Indian scenario. Neurol Res. 
2002;24(1): 24-28. PubMed| Google 
Scholar 

3. World Health Organization. Neurological 
disorders: public health challenges. 2006. 
Geneva. 

4. Thornhill S, Teasdale GM, Murray GD, 
McEwen J, Roy CW, Penny KI. Disability in 
young people and adults one year after 
head injury: Prospective cohort study. Br 
Med J. 2000;320(7250): 1631-1635. 
PubMed| Google Scholar 

https://www.panafrican-med-journal.com
javascript:%20void(0)
javascript:%20void(0)
javascript:%20void(0)
javascript:%20PopupFigure('FigId=1')
javascript:%20PopupFigure('FigId=2')
javascript:%20PopupFigure('FigId=3')


Article  
 

 

Younes Iderdar et al. PAMJ - 46(99). 11 Dec 2023.  -  Page numbers not for citation purposes. 8 

5. Bahloul M, Chelly H, Hmida MB, Hamida CB, 
Ksibi H, Kallel H et al. Prognosis of traumatic 
head injury in South Tunisia: A multivariate 
analysis of 437 cases. J Trauma - Inj Infect 
Crit Care. 2004;57(2): 255-261. PubMed| 
Google Scholar 

6. Rhazoini M. 11ème congrès national de 
médecine physique et de réadaptation, le 
17 avril à Casablanca: Les traumatismes 
crâniens sont responsables d´handicaps 
physiques, psychiques, sexuels, urinaires et 

digestifs. L´opinion. 2010. Accessed 29th 

June, 2020. 
7. Peden M. Global collaboration on road 

traffic injury prevention. Int J Inj Contr Saf 
Promot. 2005;12(2): 85-91. PubMed| 
Google Scholar 

8. Mathers CD, Loncar D. Updated projections 
of global mortality and burden of disease, 
2002-2030: data sources, methods and 
results. PLoS Med. 2006;3(11): e442. 
Google Scholar 

9. Moher D, Liberati A, Tetzlaff J, Altman DG, 
Group TP. Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses: 
The PRISMA Statement. PLOS Med. 
2009;6(7): e1000097. PubMed| Google 
Scholar 

10. Ouzzani M, Hammady H, Fedorowicz Z, 
Elmagarmid A. Rayyan-a web and mobile 
app for systematic reviews. Syst Rev. 
2016;5(1): 210. PubMed| Google Scholar 

11. Youssef MRL, Galal YS. Causes and outcome 
predictors of traumatic brain injury among 
emergency admitted pediatric patients at 
Cairo University Hospitals. J Egypt Public 
Health Assoc. 2015;90(4): 139-145. 
PubMed| Google Scholar 

12. Foaud HM, Labib JR, Metwally HG, El-Twab 
KM. Plasma D-dimer as a Prognostic Marker 
in ICU Admitted Egyptian Children with 
Traumatic Brain Injury. J Clin Diagn Res. 
2014 Sep;8(9): PC01-6. PubMed| Google 
Scholar 

13. Fekih Hassen A, Zayani MC, Friaa M, Trifa M, 
Ben Khalifa S. Epidemiology of Traumatic 
Brain at Children´s Hospital of Tunis During 
the year 2007. Tunis Med. 2012;90(1): 25-
30. PubMed| Google Scholar 

14. Bahloul M, Chelly H, Gargouri R, Dammak H, 
Kallel H, Ben Hamida C et al. Traumatic head 
injury in children in south Tunisia 
epidemiology, clinical manifestations and 
evolution. 454 cases. Tunis Med. 
2009;87(1): 28-37. PubMed| Google 
Scholar 

15. Bahloul M, Chaari A, Chabchoub I, 
Medhyoub F, Dammak H, Kallel H et al. 
Outcome analysis and outcome predictors 
of traumatic head injury in childhood: 
Analysis of 454 observations. J Emergencies, 
Trauma Shock. 2011;4(2): 198-206. 
PubMed| Google Scholar 

16. Bahloul M, Ben Hamida C, Chelly H, Chaari 
A, Kallel H, Dammak Het al. Severe head 
injury among children: Prognostic factors 
and outcome. Injury. 2009 May;40(5): 535-
40. PubMed| Google Scholar 

17. Bahloul M, Chelly H, Chaari A, Chabchoub I, 
Haddar S, Herguefi L et al. Isolated 
traumatic head injury in children: Analysis 
of 276 observations. J Emergencies, Trauma 
Shock. 2011;4(1): 29-36. PubMed| Google 
Scholar 

18. Sharf MS, El-Gebali MA. Correlation 
between Glasgow coma scale and Jugular 
venous oxygen saturation in severe 
traumatic brain injury. Egypt J Anaesth. 
2013;29(3): 267-272. Google Scholar 

19. Fourtassi M, Hajjioui A, Ouahabi AE, 
Benmassaoud H, Hajjaj-Hassouni N, 
Khamlichi AE. Long term outcome following 
mild traumatic brain injury in Moroccan 
patients. Clin Neurol Neurosurg. 
2011;113(9): 716-720. PubMed| Google 
Scholar 

https://www.panafrican-med-journal.com


Article  
 

 

Younes Iderdar et al. PAMJ - 46(99). 11 Dec 2023.  -  Page numbers not for citation purposes. 9 

20. Belatar B, Laidi F, El Abidi A, Eljaoudi R, 
Mamouch F, Kabbaj S et al. Serum levels of 
Selenium and C-reactive protein in 
comatose patients with severe traumatic 
brain injury during the first week of 
hospitalization: case-control study. Pan Afr 
Med J. 2018;29: 36. PubMed| Google 
Scholar 

21. Bensalah M, Donaldson M, Labassen M, 
Cherfi L, Nebbal M, Haffaf EM et al. 
Prevalence of hypopituitarism and quality 
of life in survivors of post-traumatic brain 
injury. Endocrinol diabetes Metab. 
2020;3(3): e00146. PubMed| Google 
Scholar 

22. Shehab HA, Nassar YH. Neuromarkers as 
diagnostic adjuvant to cranial CT in closed 
traumatic brain injury patients admitted to 
ICU: A preliminary comparative study. Egypt 
J Anaesth. 2010;26(4): 267-272. Google 
Scholar 

23. Hasanin A, Kamal A, Amin S, Zakaria D, 
Sayed R El, Mahmoud K et al. Incidence and 
outcome of cardiac injury in patients with 
severe head trauma. Scand J Trauma Resusc 
Emerg Med. 2016 Apr 27;24: 58. PubMed| 
Google Scholar 

24. Mohamed WRA, Leach MJ, Reda NA, Abd-
Ellatif MM, Mohammed MA, Abd-Elaziz MA. 
The effectiveness of clinical pathway-
directed care on hospitalization-related 
outcomes in patients with severe traumatic 
brain injury: A quasi-experimental study. J 
Clin Nurs. 2018;27(5-6): e820- e832. 
PubMed| Google Scholar 

25. Belatar B, Elabidi A, Barkiyou M, El Faroudi 
M, Eljaoudi R, Lahlou L et al. The Influence 
of Heavy Metals and Trace Elements on 
Comatose Patients with Severe Traumatic 
Brain Injury in the First Week of Admission. 
J Toxicol. 2018;2018: 7252606. PubMed| 
Google Scholar 

26. Ibrahim AS, Aly MG, Abdel-Rahman KA, 
Mohamed MA, Mehany MM, Aziz EM et al. 
Semi-quantitative Cough Strength Score as 
a Predictor for Extubation Outcome in 
Traumatic Brain Injury: A Prospective 
Observational Study. Neurocrit Care. 
2018;29(2): 273-279. PubMed| Google 
Scholar 

27. Ghonemi MO, Rabah AA, Saber HM, 
Radwan W. Role of Phosphorylated 
Neurofilament H as a diagnostic and 
prognostic marker in traumatic brain injury. 
Egypt J Crit Care Med. 2013;1(3): 139-144. 
Google Scholar 

28. Nejmi H, Rebahi H, Ejlaidi A, 
Abouelhassan T, Samkaoui MA. The ability 
of two scoring systems to predict in-hospital 
mortality of patients with moderate and 
severe traumatic brain injuries in a 
Moroccan intensive care unit. Indian J Crit 
Care Med. 2014;18(6): 369-375. PubMed| 
Google Scholar 

29. El Shehaby DM, Farahat AM, Shahine MS, 
Mohammed HM. Medico-legal evaluation 
and trend of the different patterns of 
maxillofacial fractures concomitant with 
closed head injury in Upper Egypt: 
retrospective study. Egyptian Journal of 
Forensic Sciences. 2020 Dec;10(1): 1-9. 
PubMed| Google Scholar 

30. Chelly H, Bahloul M, Ammar R, Dhouib A, 
Ben Mahfoudh K, Boudawara MZ et al. 
Clinical characteristics and prognosis of 
traumatic head injury following road traffic 
accidents admitted in ICU ‘analysis of 694 
cases´. Eur J Trauma Emerg Surg. 2019 
Apr;45(2): 245-253. PubMed| Google 
Scholar 

31. Hamdi E, Taema K, Shehata M, Radwan W. 
Predictive value of cardiac troponin I in 
traumatic brain injury. Egypt J Neurol 
Psychiatry Neurosurg. 2012;49(4): 365-373. 
Google Scholar 

https://www.panafrican-med-journal.com


Article  
 

 

Younes Iderdar et al. PAMJ - 46(99). 11 Dec 2023.  -  Page numbers not for citation purposes. 10 

32. Thurmond VA, Hicks R, Gleason T, Miller AC, 
Szuflita N, Orman J et al. Advancing 
integrated research in psychological health 
and traumatic brain injury: Common data 
elements. Arch Phys Med Rehabil. 
2010;91(11): 1633-1636. PubMed| Google 
Scholar 

33. Hicks R, Giacino J, Harrison-Felix C, Manley 
G, Valadka A, Wilde EA. Progress in 
developing common data elements for 
traumatic brain injury research: Version 
two-the end of the beginning. J 
Neurotrauma. 2013;30(22): 1852-1861. 
PubMed| Google Scholar 

34. Perel P, Edwards P, Wentz R, Roberts I. 
Systematic review of prognostic models in 
traumatic brain injury. BMC Med Inform 
Decis Mak. 2006 Nov 14: 6: 38. PubMed| 
Google Scholar 

35. Zitnay GA, Zitnay KM, Povlishock JT, Hall ED, 
Marion DW, Trudel T et al. Traumatic brain 
injury research priorities: The conemaugh 
international brain injury symposium. J 
Neurotrauma. 2008;25(10): 1135-1152. 
PubMed| Google Scholar 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.panafrican-med-journal.com


Article  
 

 

Younes Iderdar et al. PAMJ - 46(99). 11 Dec 2023.  -  Page numbers not for citation purposes. 11 

Table 1: the included articles in the review across countries in North African region 

Author, year Country Sample size Study design Objective of study 

Youssef M et al., 
2015 Egypt 

67 paediatric 
patients with TBI 

Hospital-based 
prospective 

Ascertain the origins of paediatric TBI while 
simultaneously monitoring and assessing selected 
clinical and laboratory indicators to predict 
outcomes. 

Sharf M et al., 2013 Egypt 
44 adult patients 
with severe TBI 

Observational 
Establish a correlation between jugular venous 
oxygen saturation, GCS, and subsequent outcomes 
in terms of both morbidity and mortality. 

Shehab H et al., 2010 Egypt 
70 adult patients 
with closed TBI 

Prospective double-
blinded 

Assess the diagnostic and prognostic efficacy of 
serum levels of three neuromarkers in patients 
exhibiting potential signs of intracranial 
hematoma, in comparison to cranial CT scan 
results. 

Bahloul M et al., 
2004 Tunisia 437 adult patients 

with TBI 
Retrospective 

Examine the frequency and origins of TBI, and 
identify factors predictive of mortality following 
TBI occurrence. 

Hasanin A et al., 2016 Egypt 
50 adult patients 
with severe TBI 
patients 

Prospective 
observational 

Ascertain the occurrence rate of cardiac injury and 
its associated mortality in individuals experiencing 
severe TBI. 

Fouad H et al., 2014 Egypt 
46 paediatric 
patients with TBI 

Hospital-based case-
control prospective 

Examine the utility of D-dimer as a prognostic 
indicator in children with TBI who are admitted to 
the Intensive Care Unit. 

Fekih Hassen A et al., 
2012 Tunisia 298 children with 

TBI 
Longitudinal 
retrospective 

Outline the demographic and epidemiological 
attributes of paediatric TBI. 

Bahloul M et al., 
2009 Tunisia 454 children with 

TBI 
Retrospective 

Investigate the epidemiology, etiological factors, 
clinical presentations, paraclinical manifestations, 
and outcomes in paediatric patients with TBI. 

Mohamed W et al., 
2018 Egypt 

60 adults with 
severe TBI 

Prospective, quasi-
experimental 

Conduct a comparative analysis of the efficacy 
between clinical pathway-directed care and 
conventional care in relation to outcomes 
associated with hospitalization. 

Chelly H et al., 2017 Tunisia 
694 patients 
(children and adult) 
with TBI patients 

Retrospective 
Assess the post-TBI outcomes and identify 
predictive factors linked to unfavourable 
prognoses. 

Belatar B et al., 2018 Morocco 
64 adult comatose 
patients with 
severe TBI 

Case-control 
Examine the potential contribution of heavy 
metals and trace element imbalances to mortality 
in patients afflicted by severe TBI. 

Ibrahim A et al., 2018 Egypt 
80 adults with TBI 
on mechanical 
ventilation 

Prospective 
observational 

Assess the precision of both the semi-quantitative 
cough strength score and the GCS in 
prognosticating extubation outcomes among TBI 
patients. 

Ghonemi M et al., 
2013 Egypt 

30 adult patients 
with isolated TBI 

Prospective 

Examine the potential diagnostic utility of pNF-H 
as an early indicator of axonal injury. Furthermore, 
investigate the potential correlations between 
pNF-H levels and various clinical variables. 

Bahloul M et al., 
2011 Tunisia 454 children with 

TBI 
Retrospective 

Identify the factors linked to adverse outcomes in 
children who experience traumatic brain injury 
TBI. 

TBI: traumatic brain injury; GCS: Glascow coma scale; CT: computed tomography; pNF-H: phosphorylated neurofilament H 
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Table 1.1: the included articles in the review across countries in North African region 

Author, year Country Sample size Study design Objective of study 

Bahloul M et al., 
2009 

Tunisia 
222 children 
with severe TBI 

Retrospective 

Identify the prognostic indicators 
associated with mortality among 
paediatric patients following traumatic 
brain injury TBI. 

Nejmi H et al., 
2014 

Morocco 

225 adult 
patients with 
moderate or 
severe TBI 

Retrospective 

Conduct an evaluation and comparative 
analysis of the predictive capabilities for 
in-hospital mortality between the Acute 
Physiology and Chronic Health Evaluation-
II and the Simplified Acute Physiology 
Score-II specifically for traumatic brain 
injury TBI. 

El Shehaby D et 
al., 2020 

Egypt 

1221 cases of 
maxillofacial 
fractures 
combined with 
closed TBI 

Retrospective 
descriptive 
hospital-based 

Examine the legal and medical dimensions 
of cases involving maxillofacial fractures 
alongside closed head injuries. 
Additionally, analyse the demographic 
characteristics and patterns of various 
types of such fractures. 

Fourtassi M et al., 
2011 

Morocco 
42 adult 
patients with 
mild TBI 

Retrospective 

Describe the post-concussion symptoms 
experienced by Moroccan individuals with 
mild TBI and investigate the potential 
connections between persistent post-
concussion symptoms and specific 
dimensions of social and vocational 
aspects. 

Hamdi E et al., 
2012 

Egypt 
32 (children and 
adult) patients 
with TBI 

Prospective 
Examine the prognostic significance of 
cardiac troponin I in patients with TBI. 

Belatar B et al., 
2018 

Morocco 

64 adult 
comatose 
patients with 
severe TBI 

Case-control 

Examine the correlation between serum 
selenium levels and the progression of 
comatose patients suffering from severe 
TBI during the initial week of 
hospitalization. Additionally, investigate 
the potential association between 
selenium levels and C-reactive protein. 

Bahloul M et al., 
2011 

Tunisia 
276 children 
with isolated TBI 

Retrospective 
Identify the factors that can predict 
mortality in children following isolated 
TBI. 

Bensalah M et al., 
2020 

Algeria 

133 adult 
patients with 
moderate to 
severe TBI 

Prospective 

Examine the frequency of post-traumatic 
hypopituitarism and growth hormone 
deficiency, and establish their potential 
relationship with quality of life measures. 

TBI: traumatic brain injury; GCS: Glascow coma scale; CT: computed tomography; pNF-H: phosphorylated 
neurofilament H 
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Table 2: complete search strategy for the academic databases 

Set Strategy Results 

#1 
 ("Traumatic brain injury" or "traumatic brain injuries" or "traumatic 
brain damage" or "traumatic brain damages" or "head injury" or "head 
injuries" or "traumatic head damage" or "traumatic head damages") 

Scopus: 59.204 

Web of Science: 63.083 

PubMed: 45.918 

#2 
 ("North Africa" or “Northern Africa” or Morocco or Algeria or Egypt or 
Libya or Tunisia or Mauritania) 

  

  #1 and #2 

Scopus: 57 

Web of Science: 33 

PubMed: 29 

 

 

 

Figure 1: PRISMA chart design for TBIs in the North African region; the 
PRISMA chart was designed to quantify the progress of TBI research in the 
North African region; TBI, traumatic brain injury; PRISMA, Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
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Figure 2: evolution of number of published traumatic brain injury reports in the three databases over the 
period 2000-2021 

 

 

 

Figure 3: evolution of the fraction of North African traumatic brain injury records relative to global records 
in all databases over the period 2000-2021 
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