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Epidemiology of head injury in the United Arab Emirates

Birlesik Arap Emirlikleri’ndeki kafa yaralanmasi epidemiyolojisi

Abdullah AL-KUWAITI,' Ashraf F HEFNY,? Abdelouahab BELLOU,?
Hani O EID,? Fikri M ABU-ZIDAN*

BACKGROUND
Head injury increases mortality in trauma patients. We
aimed to study the epidemiological and clinical features

of head injury in Al-Ain city, United Arab Emirates
(UAE).

METHODS
Trauma patients with head injury who were admitted to Al-
Ain Hospital for more than 24 hours and those who died in

the hospital were included in the study. Data were prospec-
tively collected from March 2003 - March 2006.

RESULTS

589 patients were studied, and 521 were males (88.3%).
The median (range) age was 30 (1-89) years. The most
common mechanism of injury was road traffic collision
(67.1%) followed by fall from height (11.9%). Head in-
jury was mild in 82.2% of patients, moderate in 5.7%,
and severe in 12.1%. 20.9% of patients were admitted to
the intensive care unit. 35 patients died (overall mortality
5.9%). Patients who died had significantly higher Injury
Severity Score (p<0.0001), lower Glasgow Coma Scale
(p<0.0001), and higher Abbreviated Injury Scale of the
head (p<0.0001).

CONCLUSION

Motor vehicle collision was the main mechanism of head
injury in the UAE followed by fall from height. Legisla-
tion for compulsory seatbelt usage and helmet usage by bi-
cyclists and motorcyclists should be adopted. A safe work
environment and preventive measures at work should be
introduced.

Key Words: Head; trauma; motor vehicle collision; United Arab
Emirates; seatbelt usage.

AMAC

Kafa yaralanmasi travma hastalarinda mortaliteyi artirmak-
tadir. Bu yazida, Birlesik Arap Emirlikleri (BAE) Al-Ain
kentindeki kafa yaralanmalarinin epidemiyolojik ve klinik
ozellikleri degerlendirildi.

GEREC VE YONTEM

Al-Ain Hastanesi’ne 24 saatten daha uzun siireyle yatirilan
ve hastanede 6len kafa yaralanmas1 hastalar1 calismaya da-
hil edildi. Veri, Mart 2003 ile Mart 2006 tarihleri arasinda
prospektif olarak derlendi.

BULGULAR

589 hasta caligild1 [521 erkek (%88,3)]. Mediyan (aralik)
yas, 30 (1-89) yildi. En sik yaralanma mekanizmasi, kara-
yolu trafik kazas1 (%67,1) ve daha sonra da yiiksekten diis-
me (%11,9) idi. Kafa yaralanmasi, hastalarin %82,2’sinde
hafif, %5,7’sinde orta derece ve %12,1’inde ciddi idi. Has-
talarin %20,9’u yogun bakim {initesine yatirildi. Otuz bes
hasta 6ldii (genel mortalite %35,9). Olen hastalar, anlaml
sekilde yliksek yaralanma siddet skoruna (p<0,0001), daha
diistik Glasgow koma skoruna (p<0,0001) ve daha yiiksek
kisaltilmis yaralanma dlgegine (p<0,0001) sahipti.

SONUC

Motorlu ara¢ kazasi, BAE’deki kafa yaralanmasi ile ilgili
baslica mekanizma idi ve bunu yiiksekten diisme izliyordu.
Zorunlu emniyet kemeri kullanimi, bisiklet ve motorsiklet
stiriciileri tarafindan kask kullanimu ile ilgili mevzuat yasa-
lastiriimalidir. Isyerinde giivenli is ortami ve koruyucu &n-
lemler saglanmalidir.

Anahtar Sozciikler: Kafa; travma; trafik kazasi; Birlesik Arap
Emirlikleri; emniyet kemeri kullanimu.
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Trauma is a leading cause of death worldwide.
Trauma patients with head injury (HI) have a 10-fold
higher mortality than in those with no HL.!"! Further-
more, HI accounts for two-thirds of in-hospital trauma
deaths.”! Disability following traumatic brain injury
may require a lengthy rehabilitation, which places a
great burden on national medical resources.*!

The rapid industrialization and tremendous in-
crease in motorized vehicles in developing countries
have led to an increase in the incidence of HI. Epide-
miological studies are essential for strategic planning
for health resources and prevention.

We aimed to study the incidence, mechanisms,
types, and outcome of HI in Al-Ain city, United Arab
Emirates (UAE) in order to give recommendations on
preventive priorities.

MATERIALS AND METHODS

All HI trauma patients who were admitted to Al-
Ain Hospital for more than 24 hours or who died in the
hospital after arrival were studied. Data of the patients
were retrieved from Al-Ain Hospital Trauma Registry.
The Local Ethics Committee of Al-Ain Health District
area approved data collection for all trauma patients
who were admitted to Al-Ain Hospital or who died
in the Emergency Department (Ethical approval No:
RECA/02/44). Data were prospectively collected over
a period of three years (March 2003 - March 2006).
The percentages of the population by nationality and
gender were retrieved from the general census of the
UAE for population, 2005.1 Demographics, mecha-
nism and types of injury, Glasgow Coma Scale (GCS)
on arrival, the need for ventilation, Injury Severity
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Fig. 1. Hospitalized head injury patients, by age and gender:
males (broken line, n=521), females (solid line, n=68),
Al-Ain, United Arab Emirates 2003-2006 (n=589).
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Table 1. Nationality of hospitalized head-injured
patients, Al-Ain, United Arab Emirates 2003-

2006 (n=579)*

Nationality Number %
UAE 140 24.2
Other Arab 122 21.1
Pakistani 129 22.3
Indian 72 12.4
Bangladesh 72 12.4
Other Asia 38 6.6
Others 6 1

Total 579 100

UAE: United Arab Emirates; * missing data (10).

Table 2. Mechanism of injury of hospitalized head-
injured patients, Al-Ain, United Arab Emirates
2003-2006 (n=589)

Mechanism Number %

Road traffic collision 395 67.1
Fall from height 70 11.9
Fall 43 7.3
Heavy object 28 4.8
Assault 28 4.8
Animal-related 13 2.2
Others 12 2.2
Total 589 100

Score (ISS), Abbreviated Injury Scale (AIS) for the
head, hospital stay, and mortality were analyzed.

Statistical analysis included Mann-Whitney U test
for continuous or ordinal data to compare two inde-
pendent groups and Spearman’s rank correlation test
to study correlations between two variables. A p value
of <0.05 was considered significant. Data were ana-
lyzed with PASW Statistics 18, SPSS Inc, USA.

RESULTS

There were 2573 patients included in the Trauma
Registry of Al-Ain Hospital, and 589 (22.9%) patients
had HI. There were more male patients (521, 88.3%)
than female patients (68, 11.5%), with a male: female
ratio of 7.7: 1. The median (range) age was 30 (1-89)
years (Fig. 1). One hundred and forty patients (24.2%)
were UAE nationals (Table 1).

The majority of HI took place on the street
(65.1%), followed by the work place (14.1%) and
home (12.7%). The most common mechanism of in-
jury was road traffic collision (RTC) (67.1%) followed
by fall from height (11.9%) (Table 2). The majority of
patients (330, 56.1%) arrived to the hospital by ambu-
lance, while 233 (39.6%) arrived by private cars. The
most frequent time for HI was midnight. There was no
difference in the occurrence of HI between the days of
the week or months of the year (Fig. 2).
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On admission, the median (range) GCS was 15 (3-  Table 3. Types of head injury of hospitalized head-

15). HI was mild (GCS 13-15) in 474 (82.2%) patients, injured patients, Al-Ain, United Arab Emirates
moderate (GCS 9-12) in 33 (5.7%) patients, and severe 2003-2006 (n=589)
(GCS 3-8) in 70 (12.1%) patients. The median (range) . 0
ISS was 4 (1-43). Intubation and mechanical ventila- Type of head injury Number &
tion was needed in 82 (13.9%) patients. One hundred ~ Concussion 456 774
Fractured skull 198 33.6
Subdural hematoma 44 7.5
Epidural hematoma 33 5.6
N Subarachnoid bleeding 33 5.6
Intracerebral hemorrhage 13 2.2
. Brain contusion 32 54
- Others 26 4.4
2 40
£
z 3 Table 4. Associated injured body regions of hospitali-
zed head-injured patients, Al-Ain, United Arab
e Emirates 2003-2006 (n=589)
10 Region Number %
Neck 18 3.1
12345678 91011121314151617181910212223 24 Chest 128 21.7
A Hours Abdomen 28 4.8
Spine 32 5.4
1204 Upper limbs 167 28.4
Lower limbs 130 22.1

and seventy-five (29.7%) patients had an isolated HI.
The most common HI was concussion (77.4%) (Table
3). The most commonly injured body region in asso-
ciation with HI was the upper limbs (28.4%) (Table 4).

One hundred twenty-three (20.9%) patients were
admitted to the intensive care unit (ICU), with a me-
dian (range) ICU stay of 2.5 (1-35) days. The mean
(range) hospital stay was 8.31 (1-130) days. Two hun-

Number (n)

S & @ o & » @ dred and ten patients (36%) were discharged within
& ¥ ¥ &&& N 48 hours. Thirty-five patients died (overall mortal-
B Day ity 5.9%), while the overall mortality of our Trauma

Registry in the same period was 2.2% (56 patients).
Twenty-nine (82.9%) patients who died were involved
in RTC. 15 died in the Emergency Department, 2 in
the Operating Theater, and 18 in the ICU. Patients who
died had significantly higher ISS, lower GCS, and
higher AIS of the head compared with those who sur-
vived (p<0.0001, p<0.0001 and p<0.0001, respective-
ly, Mann-Whitney U-test) (Table 5). GCS was signifi-
cantly correlated with AIS of the HI (-0.59, p<0.0001,
Spearman’s rank correlation).

DISCUSSION

Reports of HI vary widely between different epide-
miological studies due to the lack of a common clear
definition of head trauma, different study samples, and
Fig 2. Distribution of hospitalized head-injured patients by ~ methodology issues.*”) For these reasons, comparison

time (A), day (B) and month (C), Al-Ain, United Arab ~ between different studies is difficult. In our study, HI
Emirates 2003-2006 (n=589). was defined according to the anatomical lesions and

Number (n)

2 3 4 5 6 7 8
C Month
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Table 5. Comparison between patients who died and those who survived
after head injury, Al-Ain, United Arab Emirates 2003-2006
(n=589)
Survived Died p*
(n=554) (n=35)
ISS 3 (1-41) 25 (13-43) <0.0001
GCS 15 (3-15) 4 (3-15) <0.0001
Highest head AIS 1(1-5) 3 (1-5) <0.0001

ISS: Injury Severity Score; GCS: Glasgow Coma Scale; AIS: Abbreviated Injury Scale.

* p value Mann-Whitney test.

level of consciousness in accordance with the AIS
manual.® Several factors increase rates of HI in devel-
oping countries, including increased population num-
bers and density and increased vehicular traffic.”’’) The
UAE is a rapidly developing country. Al-Ain Hospital
is one of the two major hospitals in Al-Ain city, which
is the largest city in the eastern district of Abu Dhabi,
with 463,000 inhabitants.!'” It is a modern city that ex-
tends horizontally over a wide area with modern well-
designed roads and short buildings (less than 4 floors
in height). This makes the density of the population
less compared with other cities in the country. This
study has shown that the annual incidence of hospital-
ized head trauma patients in Al-Ain city was 42 per
100,000 population. If we consider that only 20% of
patients presenting to the Emergency Unit were admit-
ted to the hospital,!'"! this makes the annual incidence
of head trauma patients treated in the hospitals in Al-
Ain city to be 210 per 100,000 inhabitants, which is
similar to other studies.[**! This incidence is less than
that reported by studies including on-scene deaths.!”
Trauma patients having HI constituted more than 20%
of all trauma patients admitted to our hospital, which
is consistent with other studies.[”

The HI rate for males was higher than for females
in all age groups, which is comparable with other stud-
ies.*!” The male: female ratio in our study was 7.7: 1,
which is much higher than in other studies from other
regions,*7>131 but was similar to a study from Qatar,
which is located in the same region.["¥ This may be ex-
plained by the fast economic growth of the Gulf Coop-
eration Council (GCC) countries requiring the employ-
ment of many male foreign workers. In the UAE, there
are workers representing 202 different nationalities.!'>!
Most are male manual laborers working in major infra-
structure construction projects and constituting 78% of
the population.!® This can also explain the incidence of
HI among the UAE nationals (24%), which is compa-
rable to their percentage in the population.

The highest peak of incidence of HI according to
age was in young adults (15-34 years). The second
peak was below the age of 5 years. This is different
from other studies from developed countries, where
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a third peak occurs at the age of 75 years.[*"3] This
might be attributed to the fact that only 0.3% of the
population in the UAE are over 75 years of age, as
many expatriates return to their home country after the
age of retirement of 60 years.[?)

Similar to other studies, the main mechanism of in-
jury was RTC,!4>71617 in contrast to other reports from
developed countries, in which fall or assault was the
main mechanism.'""'8 In Sweden, the incidence of HI
due to RTC has changed over time to be replaced by
falls as the main mechanism of HI. This was attributed
to the success of public safety measures and preven-
tive strategies for RTC."!

Fall from height was the second cause of HI fol-
lowed by fall from the same level. Fall from height is
the main cause for hospital admission of occupational
injuries in the UAE due to lack of proper safety mea-
sures in the workplace, especially at construction sites.
(91 This can explain the occurrence of the majority of
injuries on the street followed by the workplace. RTC
is the most common mechanism of injury in young
adults, while fall from the same level is common in
old ages.!'"-2"

Our present study has shown that the predominant
time for the occurrence of HI was midnight. This may
be caused by RTCs involving expatriate laborers re-
turning home after a hard working day, either while
walking or using cheap transportation methods like bi-
cycles.?!l In comparison with other studies, our study
has shown no increase in the incidence of HI during
the weekend days. This was attributed to alcohol con-
sumption in the other studies, which is uncommon in
the UAE.[*

The GCS was significantly correlated to HI. It is
classified according to GCS on arrival at the hospital
as severe (GCS <8), moderate (GCS 9-12), or mild
(GCS 13-15).11" Mild HI was recorded in more than
80% of the patients followed by severe HI, which is
comparable to other studies.!!

Also similar to other studies, only 30% of patients
had isolated HI.[! Concussion was the most common
HI, followed by fractured skull and intracranial hema-
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toma.’! Delayed evacuation of the hematoma is the
main cause of preventable deaths in patients with head
trauma. !

The majority of patients had multiple injuries.
The most commonly injured body region was the up-
per limbs.[”" More than one-third of our patients were
discharged within 48 hours, which is much less than
in other reports.”!"! This can be attributed to different
management protocols and to the fact that most of our
injured patients are expatriate laborers living in camps,
with no relatives to care for them after discharge.

The overall mortality in our study was about 6%,
which is similar to other studies.”! As expected, pa-
tients who died had severe HI and had significantly
higher ISS than those who survived. HI severity is
the most important predictor for mortality in hospital-
ized trauma patients.*) Our study has shown that pa-
tients with HI account for about two-thirds of hospital
trauma deaths, which is consistent with other reports.
(21 The severity of HI is related to the mechanism and
cause of injury.!'"! In our study, RTC was the main
mechanism of serious HI, causing more than 80% of
deaths, which is higher when compared with other re-
ports.['8 This can be attributed to the fact that RTC
mortality in the UAE is one of the highest in the world,
which has been estimated at 37 per 100,000 popula-
tion annually.!?! 242

Patients who survive HI may suffer severe residual
disability including epilepsy, speech impairment, per-
sonality disturbance, and other irreversible neurologic
damages.!! Residual disability was found in survivors
of moderate (54%) and mild (51%) HI.?® Apparently
mild or moderate HI can alter the patient’s life by caus-
ing persistent headache or memory problems, even
leading to unemployment.' Treatment and lengthy
rehabilitation of HI patients place a heavy burden on
health services.””! Follow-up of our patients is lacking,
and it is difficult to study the long-term effects of HI
in our study because many of our injured expatriate
laborers return to their home countries.

Head injury is preventable.l! Protective equipment
that includes seatbelt usage and helmets for motorcy-
clists and bicyclists can reduce the incidence of HI and
must be applied strictly in our community.?’2% Ap-
propriate safety measures at the workplace should be
implemented to safeguard against falls and decrease
the incidence of HI at the workplace.l'”’ One of the
success stories of HI prevention in the UAE was the
replacement of the camel jockey during camel races
by robots. This has led to tremendous decrease in the
incidence of HI among those jockeys, who were most-
ly in the pediatric age group.P!

Motor vehicle collision was determined to be the
main mechanism of HI in the UAE followed by fall
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from height. Legislation for compulsory seatbelt us-
age and helmet usage by bicyclists and motorcyclists
should be adopted. Ensuring a safe work environment
and other preventive measures including educational
programs and the use of protective equipment should
be introduced to reduce the morbidity and mortality
of HI.
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