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Challenges to the development of the trauma system in Egypt
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Abstract

Trauma is a hidden disease in Egypt, and its significance on
public health has been underestimated for decades. Road traffic
accidents are the leading cause of injuries presented to hospitals in
Egypt. Trauma systems in developed countries effectively reduced
the morbidity and mortality associated with injuries in crowded
cities. Developing a trauma system in Egypt is mandatory with the
exploding population growth, increasing incidence of injuries, and
the vast expansion of the infrastructures in the road network.
However, the implementation of the trauma system in Egypt will
not be devoid of challenges, including a lack of mandatory health-
care infrastructures such as adequate pre-hospital care, poor quali-
ty of data, and a shortage of adequately trained emergency physi-
cians across the country.

Introduction

Trauma has been one of the leading causes of death and dis-
ability worldwide; this has been recognized by the World Health
Organization (WHO) and several governmental bodies globally,
leading to tremendous efforts to implement guidelines and policies
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to improve trauma management.! Despite an estimated share of
90% of the whole global trauma cases, injuries in low- and middle-
income countries (LMIC) have been underreported.? In addition,
there has been a significant gap in identifying, assessing, and man-
aging injury in these countries, which may contribute to the little
research in the literature that highlights the magnitude of the prob-
lem in the LMIC.? The WHO has recently changed this through its
leading efforts to enhance trauma care across the globe, and specif-
ically in the LMIC, to save more than one million lives yearly.

Egypt is one of the LMIC, as classified by the World Bank
Group,’ that has suffered from the negligence of trauma care over
the past few decades. The population in Egypt reached more than
100 million in 2020.° Recently, the consecutive ministers of health
and population grew full attention to developing a trauma system
that may save the lives of more than 10,000 victims of road traffic
accidents alone.” Trauma is a hidden disease in Egypt, with a
reported death rate of more than 12,000 annually.® Additionally,
the number of victims from road traffic accidents in Egypt is prob-
ably under-reported if we consider the weak infrastructures, poorly
developed transportation system, and low quality of trauma care
provided across the country. As a result of urbanization, approxi-
mately 44% of the country’s population lives in 2 large cities, Cairo
and Alexandria, making it the most densely populated area world-
wide.? This adds to the burden of the exhausted trauma care sys-
tem, which raises concerns about increased mortality and disability
from road traffic accidents in these urban districts in Egypt.

A trauma system is a highly organized, cooperative, and coor-
dinated effort within a specific geographical region where all
patients with various grades of trauma receive a maintained quality
of healthcare as a part of an integrated public healthcare system.!?
This includes all stages of care, starting from injury prevention to
late stages of rehabilitation following an injury. In addition, trauma
care must have a multidisciplinary approach that includes all teams
from all healthcare staff, comprising pre-hospital care, hospital
transfer, physicians of different specialties, theatre availability,
interventional radiology, intensive care units, and post-injury reha-
bilitation.!! This study’s main aim is to highlight the current trau-
ma care situation in Egypt, reviewing the point.

Methods

We have performed literature research in PubMed, Medline,
and EMBASE databases using the key words “’trauma in Egypt”,
“’Emergency medicine in Egypt”, “Egypt trauma system”,
“Trauma” and “’Egypt”, The preferred reporting items for sys-
tematic reviews and meta-analysis (PRISMA) guidelines were fol-
lowed and all articles discussing the management of trauma and
emergency medicine in Egypt. Additional reviews from the grey
literature, including regional and national conferences for present-
ed abstracts, were included in addition to figures and statistics
from trusted national and international organizations such as the
Egyptian Central Agency for Public Mobilization and Statistics,
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WHO, and the World Bank. We identified 18 related articles and
databases concerned with statistical configurations and studies of
the trauma systems in Egypt as demonstrated in the PRISMA flow
chart in Figure 1. The results are furtherly divided into 3 cate-
gories: strengths that advocated for the implementation of a trauma
system in Egypt, challenges and difficulties to the development of
the trauma system, while the last subheading discussed the priori-
ties to develop such an inclusive trauma system. Only 10 published
peer-reviewed articles addressed the different aspects of trauma
care, including the following: i) training in emergency medicine;
ii) rate of admissions with trauma; iii) mortality and morbidity
rates after trauma in Egypt; iv) evaluation of pre-hospital care and
its effectiveness; v) difficulties in triaging and pre-assessment; vi)
completeness of trauma patient records (Tables 1 and 2).7:8:12-19

Strengths developed in the Egyptian trauma system

Since its introduction in 1978 by the American College of
Surgeons, the advanced trauma life support (ATLS) program has
successfully improved patients’ outcomes and decreased mortality
rate worldwide.2022 Hence, the ministry of health and population
(MOHP) in Egypt started to grow special attention in the early
2000s for the education of physicians, nurses, and paramedics to
gain access to ATLS for all emergency staff. However, these ambi-
tions were slowed down by the poor infrastructure recommended
by the ATLS process, implementation costs, and difficulty in
adapting it to limited-resource settings. A collaborative study
between the MOHP and Dr. John Hirshon from the University of
Maryland, USA under the umbrella of the NIH Fogarty Grant, was
started in 2006 to introduce an alternative course of ATLS to the
emergency medical society in Egypt.!2 Sequential trauma emer-
gency/education programs (STEPS) included basics of trauma care
for emergency physicians, including pre-hospital management, ini-
tial resuscitation, anesthesia, and surgical management. The course
was accredited by the WHO and the Egyptian Board of Emergency
Medicine as a part of the curriculum for all emergency physician
trainees, with an estimate of 639 students trained for STEPS in the
period between 2006 and 2013. These trainees are now leading the
national efforts for educating the new emergency staff team.!3
Successfully, STEPS has transitioned the process of trauma care
education for high-income countries to low- and middle-income
ones. Alternative resuscitation courses were recognized by the
Egyptian resuscitation council (ERC), which was officially regis-
tered in 2001 to increase awareness about the need to gain basic
resuscitation skills.?> While the European trauma course (ETC),
which was introduced in 2009, is the most recognized by the
Egyptian Emergency Society due to its flexible, nation-based
accustomed advanced trauma care,?* the ERC continued to provide
other resuscitation courses such as prehospital trauma life support
(PHTLS), advanced life support (ALS) and basic life support
(BLS) to improve the quality of the service provided by emergency
staff.

In 2014, Jayaraman concluded that ALS and BLS certification
did not improve the overall outcomes of traumatic patients, espe-
cially for the ambulance crew.?3 On the other hand, PHTLS certi-
fication has been shown to decrease overall pre-hospital mortality
when implemented for pre-hospital care staff.26-27

In addition, the literature did not provide any evidence for
favorable outcomes after ETC implementation. Therefore, further
research is needed to determine if the course can improve trauma
care in the early hospital setting. The pre-hospital care has under-
gone revolutionary changes in Egypt over the past decade. In 2013,
the Egyptian MOHP started upgrading the ambulance sector with
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more than 1200 fully equipped ambulance vehicles, with an esti-
mated 3200 operating high-quality fully equipped ambulance vehi-
cles across the country.?® This is in addition to the high rescue
speed boats and helicopter air transfer. However, the latter is cur-
rently fully operated only by military personnel. These efforts aim
to relatively decrease transportation time through the typical con-
gested streets of Egypt, which drives most patients and their rela-
tives to find their way to the emergency department. All para-
medics receive a mandatory certification of basic and advanced
life support even though they are not allowed by MOHP to provide
definitive airway management, which negatively impacts the sur-
vival rate of traumatized patients. This adds up to the relatively
short period of training that paramedics receive.??

The WHO guidelines considered training as one of the major
components of essential trauma care.3? The Egyptian fellowship of
emergency medicine, which started in 2002, was one of the very
first emergency medicine fellowships in the Middle East. It has
provided high-quality training based on the British emergency cur-
riculum for more than 350 emergency medicine physicians until
2017.3! Young Egyptian physicians have widely accepted emer-
gency medicine fellowship as a highly recognizable certificate
along with the usual master’s academic pathway. The trainees have
clinical rotations in different emergency-related clinical specialties
throughout different sites, including designated high-volume hos-
pitals of the ministry of health and teaching university hospitals.!?
Main aspects of strengths of trauma in Egypt are highlighted in
Figure 2.

Deficits of trauma care in Egypt

According to the literature review by Gregory in 2018, the time
of transportation and transfer of critically traumatized patients to a
designated trauma center was the first and most cited reason for a
good outcome.’! Unfortunately, a cross-sectional hospital-based
study in one of the busiest university hospitals in Cairo (Ain shams
university hospital) has shown that trauma patients have a delay of
more than 3 hours till they reach the emergency department, which
violates the concept of the golden hour for the care of trauma
patients.'® Another study by Mostafa et al. found that there is an
increased mortality rate of up to 14.3% in patients with delayed
presentation of more than 2 hours to the emergency department in
Suez Canal university hospital.!” Khalil et al.,'8 at Beni-Suef uni-
versity in Upper Egypt, found that patients over 60 years old and
with rural residency were associated with pre-hospital delays of
more than 60 minutes, while patients with decreased consciousness
levels seem to suffer fewer hospital delays. This is due to the over-
crowded streets of large cities, such as Cairo, patients’ awareness
of the number of ambulance services, and inadequate training of
the paramedic crew.

The trauma system in Egypt is not well established; there are
no obvious designated trauma centers by the MOHP, rather than
small trauma units in the university hospitals throughout the 29
governorates of Egypt, which run under the supervision of the min-
istry of higher education.’? In addition, MOHP provides trauma
services through their scattered teaching hospitals that are accessi-
ble to most of the population, especially those with low socio-eco-
nomic status.3334 On the other hand, the private sector continues to
provide high-quality trauma care for unreasonably high payments.
This is totally against the concept of the necessity to establish trau-
ma centers and adjunct inclusive trauma system networks, which
have proven to decrease the mortality rate in comparison to the
non-trauma centers in high-income countries,?® as illustrated by
Staudenmayer et al. in 2016 after a national survey in the United

[Journal of Public Health in Africa 2023; 14:2214]



NIV Se SOOULIJUOD SUIOTP
ASUSSIOWd [PUONRUINIUI PUR [BUOISAI SUIP[OY pue JUIOIPIUWL
AoudSrowd Jo Ajpewos uendASH oY) I0J uonue IAPINJ PARAN

ey jo Ansrurur

*SJUR)[NSUOD

par1asiSar (oG punoie s pajenpeIs sysiperoads Og¢ .
9[qerdeooe jsowr

pue 1s33xef oy st wrerSoxd drysmorfey uend4£3q oy, .
92139p

1dA3q ur surerSoxd

A £q payioddns wsAs parmonns-[om JudSIm uUe Spadu [0S oy3ry jo [epowr ysnug oyl uodn poseq 1dA3g [euonjeonps AousSIoWe pue ewnen Jo (L102)
1dA3q “Kiferoads ourorpowr AousSiowe Jurmors-ise] oy Adsag ur sureiSo1d [eUONEONPS SUIOIPIUW AJUSSISWS AL o | smejs pue juowdopoasp oy Suny3rysSty aandiosaq 411D 12 1seqqy
Koudroduwiod Jo douepIns se Jururen
ur suerorsAyd 103 jusrearnba i1 10 suwrer3oid uoneonpa/Lousdiourd
ewmen  enuenbes  ormbar  mou  preoq  ouropew - ATJUN0D SWOOUI-S[PpPTI
KouoSrowo uendASH oyp pue sjooyos [edrpour uendA3y sdnny *SONISIOATUN TejuauIuIaAos pue orqnd 1o uonendod | 10 -1omo[ ® ur suerorsAyd oreo eumen
suerorsAyd orwapeoe pue [)esy Jo ANSUTW oY) Y3Inom osmod Aep-{ | I0J 9SINOD oIed eWINRI) J[qEUTRISNS pue (S10D) ¢ 1P
uendA3H jo drysiopes] o 01 A[919]dwoo pauonIsuLn 3SINOD Y, Q) uaye) daey sonperoads ordninw worj suenisAyd ¢g9 | ‘o[qeidepe ‘rernpour ‘Kypenb-y3ny e 9ea1) aanoadsord | 7o 1meurys-q4
*SONTATIOR (OISl
*Sururen wird)-Suof 199(01d YoIeasar poIouW/ISWIWNS patojuowr  Anunoo-ut £q  pamof[oy
[o1easal AInfur QAISUIUI ) ul 1edA 1od SdoureI) 9AT] po[joIug s9s1n0o  Jururen) yoIeasal  Amfur
1694 10d IOWWNS QAISUIUI UT  S[euolssajord
S9SIN0J FUTUTET) PAJR[I AIN(UT UIIL) -1I0YS 0M) JSL] J& JONPUod O, Preay jo dnois e wen oL .
SuTureI) UOT)E)IOSNSAI BWNEI) UT SATSO[OPOYJAUI JUSLIND 35} [oIeasaI paje[oI-AIn[ur 10§ YoIeasal
juowaSeuew pue uonuaadid Amfur uo Sururern) pue pue sonmumioddo Sururen puedxyg .
[0Ieas21 10§ I)UAO Suneroqe[jo) OHM o Surzieury 103 (OHM) Sururen 100foxd
uoneziue31Q YPEIH PHOM Jo syudwamnbar Suto3uo [e 199 ewmen 2y AoudSowe  dourquUy . 9:30%.0#— (1102) ;;uoysIy
*9JUR[OTA
pue ‘s[[eJ ‘soLn(ur o1jjen) Peol I0J SAINSLaUl JANUIAAID SZNTIOLI] "SJUQPIOIE JIjfen) Peol 0] NP dIM SIEIP JO 9%,1°9¢ . 1d43q 1odd) ur
“euwimern "(%T1°T€) SIUPIOSE PLOT U *(% 9 ¢p) SAUN(UI [[e] o | jpun vwnen oY) U SYESp pue SUOISSIUPE |  9andadsonal (€£102)
0) duoid orowr ore A9ty se synpe Sunok I10] uonuepe [eroadg (%% 8S) sTeak (¢ uey) Sso o | Amfur jo suroped oy Amuopr of oanduosa(] | ¢ P 12 URIYR]N
UOT)BZIPIEPUR)S PUE ‘SIOJRITPUT Surpoo
AIIqesip pue s9100s AJ1oads Amfur jo uoisnpou] Jo o[ (0T-DI) SOseasI(] JO UOBIIJISSL[) [CUOTIRUIU] .
“WdsAS AOUR[[ISAINS Y} JO ATLIIA0D PAJIWI] paruswardur *soSuoyreyd a3 Surssarppe 3d4ASg MITAQI (€102) 10 12
"J[2q 1835 10 ‘Joyod[e ‘Surpaads se yons s10J0BJ YSII JO asn Jo Joe'| woisAs  ooueyroams  Amlur  paseq-[eidsOH o | ur swoisAs eep pue soumlur oyjen peoy oneuSAS eIpURYORURANJ
SUOTIEPUSWTIO03Y 29 SABUA[[RYD sInsoy wry udisoq Apms Ied K / IoyIny

“(1 37ed) sorpmis papnput jo sSurpury 1 JqeL,

ACCESS

3

OPEN

[Journal of Public Health in Africa 2023; 14:2214]



SUOTRIND PIPUSTITOIAT ) IIM ouT] ur sjuaned
NI039)ed O[OS A)Moe pue oFeIN UBTPRUR)) JUIJJIP IOf
surerpown Yy Surdooy ur douewrofrdd juo[eoxe mayy dody

"SoINUTW /4§ Jo o3uer
9MmIenbIojuT Ue pue SYNUIT 9] JO URIPSW B IPIM
juowssasse uerorsAyd Tenrur oy sem aseyd 3so3uoy Y],

"SVID 2y Jo 103230 [oro I0J UOTIRIND
19310) 9]} 199 0] PajOU Sem (SYID) 2[eds Amoe pue
o8ern uerpeue)) ) £q A)119A9s juoned Jo SOLI03IeD

1d43q ur
Tendsoy A1enio) e ur uonrsodsip juoned
0] uwonensi3ol juoned WOIJ PaINSLIW
SI [OTYM oW J[OAd WOOoI AJUIFIoUId

(9100

noys pue swasAs ofern SurdojoAsp 11e1s pinoys syeindso JUSISJJTP UI Juowssasse uerorsAyd o) owm  oyJ, . Y O  ssourown 9 arenyea UOTIBAISS 1D 12 AWMU -
[noys p ! 1dofaa9p Pnoys sreyrdsoq np g ] G n Teaqd Jeuot 90 | &1 PLTV
"ToAQ] “Jusunredsp
"TOAQ] SSOUSNOTIOSUOD PUR ‘Q0UIPISAIT | SSOUSNOTOSUOD [PIM PIJBIOOSSE A[OSIOAUI JNq d0USPISAI [einI | Aouodrowro oy Je Suramre sjuoned

:InI ‘95e PO YPIM pajeroosse sem judunredop KouoSowd oy
» Surarre sjuoned pamlur oy jo Aefop owmn [erdsoyord oyy,

pue s1eak g9< a3e PIm pajeroosse Afeanisod sem sjuaned
pamfur oYy Jo (noy ouo<) Ae[op own [eyndsoyard oy,

pamfur oy jo Aepep owm yeydsoyord
oy Sumodjje sI0)ov] Oy} SSIsse O,

Teuonoas-ssor)

(1200
1 1P 12 TIRYY]

‘sjuonyed ewnenAjod
npe 10J o1ed Teiidsoy-ord poke[op IO QATIOQJJOUT ‘QoUSSqe
ue A)Ieyow Jo IoqUUNU Uoom)eq dIysuome[ol JUSUIIOI]

SeaIe [eINI WOIJ SUTALLIE SOTOUQSIOWR UT IOYSTY 9,0¢
*SINOY 7< [RALLIR QW) YIIM 9,¢" ] Sem 1 S ‘AJI[e)Iow
Jo Judorxd oy o) pIjeRI A[Suoms SI Ae[op ALY

Tendsoy
ArstoaTun e wr syuened  pozrewmer)
Kjod jmpe jo juowaSeuew [ejdsoy
-o1d JO SSQUQOATIORJJO O} JO UOTIEN[eAT]

aanduosoq

9100
11V 12 eRISON

Qouerduod

Ue  SOJIAIOS  ooup[nquie  osoidwr pue  IdJsuen
nidsoy-o3-reyidsoy 103 Aemiped [eyrdsoy-o)-rendsoyq
*STeATUT AB[OP o) YITM SISNED

59T) JO UOMBIOOSSE IO UOTIesSNEd Ied[d ) [SIqeIsd
) POpoau ST SISA[eUR OPIMUONEU [euonIppe oY,

(T 0=d) 9sned e St pIWLILJUOD
9q 1,Up[nod qunu suoyd doue[NqUE [EI0] I JO
QoueIoust (M ‘(#00'0=d) Ae[op JO sned JuedlIusIs
® OQ 0] PI[BAAAI sem STeJIdSOY ISYIO WOIJ [RLIJOY

SOINUIW Gf, SeA W dsu0dsar aoue[nquUUEe Ueaul
o) O[YM ‘SINOY Q¢ sem [earure [eydsoy o) Amnfur
woij syuaned 10J dwn jodsuen pajrodor oSeroAe Y],

*SKe[op 95
Jo sosned 9o[qissod AJnuopr of, .
sTeydsoy] Ayrs1oarun
Jo Juduntedop AouoSowd oy) 0}
uonejuaesard pue Amfur uoomioq
[BAIJUI OWIT) Q) 2INSeoW O], o

Teuonoas-ssor)

(L102)
o 1P 12 IS

"SOIIST3T )SO1Ie ORIPIEd IO BIUNET) SB [ONS

juonjed AOUSSIOWD I0J SA0INOS BIRP [qRI[AI JOo Yo
“Teonio

. O0Ie9SAI QuIdIpew Aduddrowd 10j joddns posearouy
"JYSTSIOAO 10JBQIS puk ‘SUONMTSUT SSOIOR

oudrrodxo Surturen oy Jo uonezIpIiepue)s SuIpnoul

UoT)eZIUBSIO PUR SATIIO0S

sjuounyredop AoudSiowrg

$}I0JJ0 SuTUTEI) UOT)BITOSNSI SATIRIOQRI[0))
uoneonpa pue JuTuTeI],

Qoulen] IO UOMEONPS PIdUe[eq puB  JUSISISUOD o aumdIpaut £ous31ows Jo A[eroads oY) Jo uonnjoAy e SoSuS[[eYD AIMN UL ‘UOTIROIJIID
*s)sTe10ads 0] PAIaJJo SOLIR[RS MO wa)sAs [eydsoyerd oy, . Keroads  ‘woneonpd  ‘ormonnserjul
) wonippe ur suerorsAyd AousSrowro parjirenb A3ty swa)sKs Teydsoy o | Sutpnpour  9dASg  ur  oupew (0202)
) JO UOTRISTWIWI * UIRIp UTRI],, :SOSUS[[RYD SSAIPPY . :Surmorroy oy aunQ | AousSrowd Jo juswdoassp Iy SUIINQO MITAY o1 1V 12 paWrRYOIN
SUOTIRPUIWTOIY 29 SOSUS[[BYD) syISuang wry u31s9(q ApniS QX /IoyIny

*(z 1red) sarpmys paospas Jo sSurpuyy panunuo)) 7 J[qel,

14:2214]

s

[Journal of Public Health in Africa 2023

ACCESS

3

OPEN



Review

States demonstrating lower mortality rate in trauma centers 7.6%
versus 9.5% in non-trauma hospitals.3® The lack of an appropriate
trauma system and verification of trauma centers in Egypt will
continue to affect the mortality of traumatized patients. The defi-
ciency of completed trauma medical records was demonstrated by
Mohammed et al. in a study reviewing 539 medical records for
trauma patients at Beni-Suef university.?” The study clearly
showed significant defects in 4 studied criteria, including demo-
graphic data, administrative fields, clinical description of injury,
and the casualty event, which was concluded to be inadequate for
developing trauma registry data.

Communication between the emergency medical services
(EMS) and the hospital or between 2 different hospitals has been
proven to be crucial in an effective trauma system; this is question-
able due to the lack of proper training of the EMS and hospital per-
sonnel to have an effective communication before the arrival of the
patient to the emergency department or during the transfer of the
patients between different hospital via ambulance crew. There is no
formal unified triage system in emergency departments across the
Egyptian hospitals of the ministry of health and population.
Usually, it is a station where a single general physician is respon-
sible for predicting the severity of the cases upon registration.
Multiple injury scores have been undertaken in different hospi-
tals.!> A single study of the triaging system in a single non-trauma
hospital in Cairo showed the efficiency of Canadian triage and acu-
ity scale with time to initial physician assessment noted to meet the
target ones worldwide.?’

From the training perspective, and despite the efforts made to
enhance emergency and trauma training via the formal Egyptian
fellowship and masters’ pathways, the number of graduated emer-
gency and trauma physicians remains very low to meet the needs
of the 100 million population.'* In addition, most of the graduated
trainees are allocated at the large university hospitals within the
large cities, mostly in Cairo, with an inappropriate distribution of
physicians over the Egyptian governorates, where there is a lack of
trauma service provided in comparison with the capital. This might
also negatively impact any implementation of an effective trauma
system. Challenges are outlined in Figure 3.

Priorities of trauma care development in Egypt

Preventing the majority of incidents that are likely to be pre-
ventable is one of the top priorities to enhance trauma services in
Egypt. Mahran et al. demonstrated that more than half of the
deaths of injured patients presented to an emergency department in
upper Egypt were due to transportation injuries.!? Road traffic
accidents have a fatality rate of 42 deaths per 100,000 population,
considered one of the highest in the Middle East and worldwide.3*
That adds to the burden of the exhausted trauma system and the
population’s overall health. Recently, there has been an exception-
al development of road infrastructures in addition to a newly
developed network of highways that have soared the ranking of
Egypt’s road quality up to 28™ globally compared to the 118" in
the previous years.?® However, these efforts might not benefit the
healthcare system as the safety measures across the roads are still
relatively low, which mandates the enforcement of traffic laws for
drivers across Egyptian roads. Through his review, Wong et al.
have prioritized 12 essential criteria for developing a functioning
trauma center in an LMIC suitable for urgent resuscitation of trau-
matized patients.?® These included the availability of laparotomy
services, endotracheal intubation, cricothyroidotomy, tracheosto-
my, chest tube equipment, and accessibility of blood products.

The Egyptian ministry of health should create a plan to imple-

[Journal of Public Health in Africa 2023; 14:2214]

ment a trauma system through which all efforts can be combined.
The hub and spoke model of the London major trauma system
should be a role model to implement a similar system that can
accommodate the trauma burden in the busy capital of Egypt.*
Trauma units will serve the purpose of dealing with trauma
patients who don’t have potentially life or limb-threatening
injuries. Also, trauma units can accommodate trauma patients who
do not necessarily need a multidisciplinary team approach. The
designated major trauma centers should provide all the mandatory
equipment and facilities to provide special care for severely trau-

Records identified through Additional records identified

database searching through other sources

Records after duplicates removed

Records screened Records excluded

.

Full-text articles assessed

Full-text articles excluded,

for eligibility with reasons

l

Articles included in review

(n=18)

Figure 1. Preferred reporting items for systematic reviews and
meta-analyses flow diagram for the selection of the studies.

Strengths of trauma and
emergency medicine in
Egypt

Recent Advances in
prehospital equipment and
ambulance crew (more than|
3500 fully equipped
ambulances in services)

Post graduate education:
Egyptian fellowship of

emergency medicine / MSc
in Emergency medicine

Post graduate trauma
courses: STEPS/ European
Trauma courses / ATLS and
etc

Figure 2. Strengths of trauma and emergency medicine in Egypt.
MSc, master of sciences; STEPS, sequential trauma emergency/edu-
cation programs; ATLS, advanced trauma life support.

Challenges of trauma and
emergency medicine in Egypt

Disruptive population growth
Massive urbanization and
crowding
Delay in pre-hospital services

Lack of established trauma
centres and trauma centres

Lack of qualified emergency
physician which does not meet
the growing population demand

Lack of standardized medical
records/trauma registry

Figure 3. Challenges of the trauma system in Egypt.
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Trauma registry
set-up which
allows audit of
quality of care

Prevention of
the road traffic
accidents by
improving the
roadmap
infrastructures

Designation of
Trauma centres
and units in
each governate

Expansion of
emergency
medicine
training
programme to
accommodate
more graduates,

Multiple
speciality
coverage for
trauma centres
and required
equipment

Pre-hospital/
ambulance
medical staff
workforce and
training

Figure 4. Priorities in developing a trauma system.

matized patients. In addition, clinical multi-specialty coverage
should be available 24 hours a week with adequate staffing to
maintain high-quality care and to face the burden of trauma cases
expected to flow to the designated major trauma centers. The bur-
den relies on Cairo to develop its trauma network, which should be
composed of at least 4 major trauma centers to accommodate the
presenting injuries of its massive population. Quality data is
required across all Egyptian hospitals to accurately assess the bur-
den of trauma and injuries on the public health system. Developing
an electronic trauma registry where all the data of patient’s demo-
graphics, clinical condition, and reporting casualty input is manda-
tory for assessing injuries aiming for better clinical care, and
implementing primary and secondary prevention plans. The main
priorities are listed in Figure 4.

References

1. Lozano R, Naghavi M, Foreman K et al. Global and regional
mortality from 235 causes of death for 20 age groups in 1990
and 2010: a systematic analysis for the global burden of dis-
ease study 2010. Lancet 2012;380:2095-128.

2. Krug E. Injury: a leading cause of the global burden of disease;
1999. Available from: https://apps.who.int/iris/bitstream/han-
dle/10665/66160/WHO_HSC_PVI 99.11.pdf?sequence=1&is
Allowed=y.

3. Krug EG, Sharma GK, Lozano R. The global burden of
injuries. Am J Public Health 2000;90:523-6.

4. Mock C, Joshipura M, Arreola-Risa C, Quansah R. An esti-
mate of the number of lives that could be saved through
improvements in trauma care globally. World J Surg 2012;
36:959-63.

5. World Bank. Current health expenditure, public (% of GDP).
World Health Organisation Global Health Expenditure data-
base 2016. Available from: https://data.worldbank.org/indica-

OPEN aACCESS

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

tor/SH.XPD. Accessed: 14 April 2020.

. https://www.capmas.gov.eg/Admin/Pages Files/2021214105

1262021-Publications_a.pdf

. Puvanachandra P, Hoe C, El-Sayed HF, et al. Road traffic

injuries and data systems in egypt: addressing the challenges.
Traffic Inj Prev 2012;13:44-56.

. Mahran D, Farouk O, Qayed M, Berraud A. Hospitalised

injuries and deaths in a trauma unit in upper egypt. Int J Crit
IlIn Inj Sci 2013;3:235-40.

. Egypt: urban growth encroaches on farmland. Draper Fund

Rep 1981;10:8-9.

Alharbi RJ, Lewis V, Shrestha S, Miller C. Effectiveness of
trauma care systems at different stages of development in
reducing mortality: a systematic review and meta-analysis pro-
tocol. BMJ Open 2021;11:e047439.

Rotondo M , Cribari C , Smith R. Resources for optimal care
of the injured patient; 2014. Available from:
https://www.facs.org/media/yu0laoqz/resources-for-optimal-
care.pdf.

Hirshon JM. Injury prevention training in egypt and the middle
east; 2011. Available from: https://grantome.com/grant
/NIH/D43-TW007296-09.

El-Shinawi M, McCunn M, Sisley AC, et al. Developing sus-
tainable trauma care education in egypt: sequential trauma
education program, steps to success. J Surg Educ 2015;72:¢29-
32.

Abbasi ME, Ahmed MM, Alkahky S, et al. The egyptian fel-
lowship of emergency medicine: the shining era of emergency
medicine training in Egypt. J Trauma Treat 2017;6:56.
Mohamed M, Keyes D, Abbasy M, et al. Emergency medicine
in egypt. J Emerg Med 2020;59:286-90.

Saleh HM, Elsabagh AE, Elewa MG, et al. Admission delays'
magnitude of traumatised patients in the emergency depart-
ment of a hospital in egypt: a cross-sectional study. Eur J
Trauma Emerg Surg 2018;44:225-30.

Mostafa MS, Ellouly HA, Fouda GS, et al. Evaluation of pre-
hospital care delivered to adult polytraumatized patients in
suez canal university hospital. Emerg Med (Los Angel)
2016;6:317.

Khalil DM, Elmorsy E, Arafa A, et al. Factors affecting pre-
hospital time delay of the injured patients arriving at the emer-
gency department of beni-suef university hospital in egypt: a
cross-sectional study. PLoS One 2021;16:€0252044.
Al-Tehewy MM, Habil IS, Mostafa NS, Mohammed N.
Assessment of emergency room cycle time in a tertiary hospi-
tal in egypt. Egypt ] Community Med 2016;34:65-76.

Styner JK. The birth of advanced trauma life support (atls).
Surgeon 2006;4:163-5.

Ali J, Adam R, Butler AK, et al. Trauma outcome improves
following the advanced trauma life support program in a devel-
oping country. J Trauma 1993;34:890-8;discussion 898-9.

Ali J, Adam R, Stedman M, et al. Cognitive and attitudinal
impact of the advanced trauma life support program in a devel-
oping country. J Trauma 1994;36:695-702.

Movement M, Ghazy A. Spotlights on Egyptian resuscitation
council. Available from: http://egrc.org.eg/pages/91/
Spotlights. Accessed: 14 April 2020.

Lott C, Araujo R, Cassar MR, et al. The european trauma
course (etc) and the team approach: past, present and future.
Resuscitation 2009;80:1192-6.

Jayaraman S, Sethi D, Wong R. Advanced training in trauma
life support for ambulance crews. Cochrane Database Syst Rev
2014;2014:CD003109.

Arreola-Risa C, Mock CN, Padilla D, et al. Trauma care sys-

[Journal of Public Health in Africa 2023; 14:2214]



27.

28.

29.

30.

31.

32.

tems in urban latin america: the priorities should be pre-hospi-
tal and emergency room management. J Trauma 1995;39:457-
62.

Blomberg H, Svennblad B, Michaelsson K, et al. Pre-hospital
trauma life support training of ambulance caregivers and the
outcomes of traffic-injury victims in sweden. J Am Coll Surg
2013;217:1010-9.e1-2.

Egyptian Ambulance Authority. History of ambulance use in
Egypt; 2019. Available from: http://www.eao.gov.eg/Arabic/
Aboutus/EgyptAmbulanceHistory/Pages/1902-2007.aspx.
Accessed: 7 June 2020.

Egyptian Ambulance Authority. The egyptian ambulance
authority information and list of services. Available from:
http://www.eao.gov.eg/Arabic/Pages/default.aspx. Accessed:
14 April 2020.

Mock C, Lormand JD, Goosen J, et al. Guidelines for essential
trauma care. essent. trauma care; 2004. Available from:
http://apps.who.int/iris/bitstream/10665/42565/1/9241546409

_eng.pdf.

Gregory JS, Walker C, Young K, Ralchenko A. Essential
processes of successful trauma systems: template for analysis
of trauma systems. JECCM 2018;2. doi: 10.21037/jeccm.
2018.02.05.

Ministry of Health and Population, El-Zanaty Associates, ORC
Macro. Egypt service provision assessment survey 2002; 2003.
Available from: https://dhsprogram.com/pubs /pdf/SPAS/

[Journal of Public Health in Africa 2023; 14:2214]

33.

34.

35.

36.

37.

38.

39.

40.

SPAS.pdf. Accessed: 14 April 2020.

MEMO. UNICEF: 30% poverty rate in egypt; 2018. Available
from: https://www.middleeastmonitor.com/20180110-
UNICEF-30-poverty-rate-in-Egypt/. Accessed: 14 April 2020.
Health insurance organization in egypt; 2014. Available from:
http://www.hio.gov.eg/Ar/covers/Pages/Chartl.aspx.
Accessed: 14 April 2020. 10. [Material in Arabic].
MacKenzie EJ, Rivara FP, Jurkovich GJ, et al. A national eval-
uation of the effect of trauma-center care on mortality. N Engl
J Med 2006;354:366-78.

Staudenmayer K, Weiser TG, Maggio PM, et al. Trauma center
care is associated with reduced readmissions after injury. J
Trauma Acute Care Surg 2016;80:412-6;discussion 416-8.
Mohammed Z, Arafa A, Senosy S, et al. Completeness of med-
ical records of trauma patients admitted to the emergency unit
of a university hospital, upper egypt. Int J Environ Res Public
Health 2020;18:83.

Global Economy.com. Roads’ quality - country rankings.
Available from: https://www.theglobaleconomy.com/rank-
ings/roads_quality/.

Wong EG, Gupta S, Deckelbaum DL, et al. Prioritising injury
care: a review of trauma capacity in low and middle-income
countries. J Surg Res 2015;193:217-22.

Beeharry MW, Mogeem K. The london major trauma network
system: a literature review. Cureus 2020;12:¢12000.

OPEN aACCESS



