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Trauma is a leading cause of death worldwide 
and in Saudi Arabia.1 Motor vehicle accidents 
(MVA) are a major health hazard worldwide 

and traumatic injury secondary to MVA is a leading 
cause of mortality, morbidity and disability worldwide 
in young adults.2 In the United States, approximately 
95 per 100 000 people sustain injuries that require hos-
pitalization per year,3 which leads to approximately 15 
deaths per 100 000 people per year.4 Due to the rapid 
expansion of road construction and the number of ve-
hicles in Saudi Arabia, MVAs are a major public health 
issue.5 MVA victims occupy 20% of the ministry of 
health beds and account for 80% of deaths in ministry 
of health hospitals.6 The social, emotional and financial 
costs of supporting MVA survivors are substantial be-
cause MVA-related disabilities persist for many years.7 
Approximately 75% of handicapped people in Saudi 
Arabia were injured in an MVA, and more than half 
of these accidents were classified as severe.8 On average, 
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Background and Objectives: Trauma is a leading cause of death worldwide and in Saudi Arabia. This 
study describes the injury profiles and ICU outcomes of patients in a tertiary trauma care referral center in 
Riyadh, Saudi Arabia.
Design and Setting: A retrospective analysis of ICU data collected prospectively over 5 years in a 21-bed 
medical and surgical intensive care unit (ICU) in a tertiary care teaching hospital. 
PATIENTS AND METHODS: We collected ICU data on all patients admitted secondary to motor vehicle ac-
cidents (MVAs), excluding patients younger than 18 years, brain dead patients and readmissions. We collected 
data on age, gender, and Glasgow coma scale score at admission, injury severity scores, Acute Physiology and 
Chronic Health Evaluation II (APACHE II) score, and other data. Multivariate logistic regression was used to 
identify predictors of mortality. 
Results: During the study period, of 1659 patients, MVA was the most common cause of injury (78.4%), fol-
lowed by pedestrian accident (12.7%). ICU mortality included 221 patients (13.3%) during the study period. 
Severe head injury, age > 60 years, Glascow coma scale score, injury severity scores, APACHE II and interna-
tional normalized ratio were independent predictors of mortality.
Conclusion: MVA is very common in our country and leads to significant mortality and morbidity. Public 
education and strict law enforcement are needed to reduce these adverse events.

one person is killed and four are injured every hour in 
the Saudi Arabia.6 The annual expenditure of manag-
ing MVAs in the country is estimated to be approxi-
mately 2% to 9% of the total national income.9 Over 
the course of the last 25 years, approximately 3.5% 
of the total population was either injured or killed in 
MVAs.6 Very few studies have reported injury pro-
files and outcomes from Saudi Arabia;10-12 however, 
many studies have reported injury profiles and out-
comes in the United States and Europe.13-15 We de-
scribe MVA-related injury profiles and outcomes in 
a tertiary trauma care referral center in Riyadh, Saudi 
Arabia.

PATIENTS AND Methods 
The study was conducted in a 21-bed medical and 
surgical intensive care unit (ICU) in a 900-bed ter-
tiary care teaching hospital in Riyadh, Saudi Arabia. 
This ICU is a closed unit that is administrated by in-
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house, full-time, and board-certified intensivists and 
has more than 1100 admissions per year. This study 
was approved by the local institutional review board 
(IRB) of King Abdulaziz Medical City, Riyadh.

We prospectively collected ICU data on all pa-
tients who were admitted to the ICU secondary to 
MVAs between September 1999 and December 
2009. We excluded patients who were younger than 
18 years, brain dead patients and readmissions. We 
collected the following data: baseline demograph-
ics, including age, gender, and Glasgow coma scale 
(GCS) score on admission, in addition to body mass 
index (BMI), lactic acid level, international normal-
ized ratio, platelet count, serum creatinine, the use 
of vasopressors, mechanical ventilation duration 
(MVD) (calculated as the number of calendar days 
on mechanical ventilation), the type of injury, injury 
severity scores (ISS), and the Acute Physiology and 
Chronic Health Evaluation II (APACHE II) scores. 
Patients were followed until discharge from the hos-
pital or death, whichever occurred first. 

Continuous data are expressed as the mean (stan-
dard deviation) and were compared using the t test. 
Categorical data are expressed as percentages and 
were compared using the chi-square test. To identify 
predictors of ICU mortality, stepwise multivariate lo-
gistic regression analyses were carried out, which in-
cluded clinically and statistically significant variables. 
Statistical significance was defined as an alpha of less 
than .05. Statistical analyses were performed using 
Minitab for Windows (release 13.1).

Results
The study included 1659 patients. Table 1 describes 
the baseline characteristics of patients who were di-
vided into two groups: those who survived (1438 pa-
tients) and those who died in the ICU (221 patients). 
The two groups were similar in terms of gender and 
BMI. Patients who died were older (aged more than 
60 years), had higher ISS, higher APACHE II scores, 
higher lactic acid levels, higher serum creatinine lev-
els, higher INR levels, and had higher platelet counts. 
In addition, these patients had more head, abdominal, 
thoracic, and fewer maxillo-facial injuries and were 
more reliant on inotropes and mechanical ventilation 
in comparison to those who survived. As indicated in 
Table 2, MVA was the most common cause of injury. 

Patients who died during their ICU stay had 
shorter ICU length of stay, shorter mechanical ven-
tilation durations, higher APACHE II scores, higher 
mortality predicted models on admission to the ICU 
(MPM0s) and higher mortality predicted models 

after 24 hrs of ICU admission (MPM24s) (Table 
3). Severe head injury, age >60 yrs, ISS, APACHE II 
score, INR and GCS score were found to be indepen-
dent predictors of mortality in these patients (Table 4). 

Table 1. Characteristics of the patients who were included in this study.

    Variable Survived (n=1438) Died (n=221) P 

   Age (years)
      <60
      ≥60

29.8 (13.84)
1363 (94.8)

75 (5.2 )

34.1 ( 17.7)
195 (88.2) 
26 (11.8) 

<.0001
.0002

   Sex 
      M
      F

1335 (92.8) 
103 (7.2)

209 (94.6) 
12 (5.4) 

.34

.39

   Injury severity score 24.0 (11.3) 31.4 ( 14.8) <.0001

   Glascow coma 
   scale score 8.4 (4.3) 4.7 ( 3.1) <.0001

   APACHE II 17.2 ( 6.5) 25.5 (6.4) <.0001

   Body mass index  
   (kg/m2) 26.0  (6.1) 26.0 ( 6.0) 0.93

   Lactic Acid (mg/dL) 2.84 ( 2.1) 4.9 (3.5) <.0001

   Creatinine (mg/dL) 82.2 (46.6) 114.7 ( 96.5) <.0001

   International 
   normalized ratio 1.3 ( 0.5) 1.8 (1.6) <.0001

   Platelet count 
   (×103/µL) 193.2 (109.7) 139.6 (80.7) <.0001

   Use of inotropes 616 (42.8) 133 (60.2) <.0001

   Use of mechanical 
   ventilation 129 (90.2) 215 (97.2) .0006

   Types of injuries

      Head 866 (60.2) 176 (79.6) <.0001

      Abdomen 261(18.1) 54 (24.4) .03

      Thoracic 503 (34.9) 55 (24.9) .003

      Maxillofacial-head 
      neck 348 (24.2) 36 (16.3) .01

      Vascular 79 (5.5) 12 (5.4) 0.97

      Lower extremity 
      fractures 348 (24.2) 42 (19) .09

      Upper extremity 
      fractures 247(17.2) 34 (15.4) 0.5

      Other ortho/soft 
      tissues 66 (4.6) 6 (2.7) 0.2

      Pelvic fractures 229 (15.9) 37 (16.7) 0.76

      Spinal injury no 
      paralysis 229 (15.9) 24 (10.9) .051

      Spinal injury + 
      paralysis 56 (3.9) 4 (1.8) 0.12

Values are expressed as the mean (standard deviation) or as number (percent). APACHE II: Acute Physiology and 
Chronic Health Evaluation II
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Table 2. The mechanism of trauma.

   Type of Trauma All
1659

Survived
1438 (86.7)

Died
221 (13.3)

   Motor vehicle 
   accident 1301 (78.4) 1160 (80.6) 141 (63.8)

   Pedestrians 212 (12.7) 177 (12.3) 35 (15.8)

   Cycle 17 (1.0) 14 (1) 3 (1.4)

   Gunshot injury 28 (1.7) 28 (1.9) 0

   Penetrating injury 53 (3.2) 47 (3.2) 6 (2.7)

   Other 48 (2.9) 12 (0.8) 36 (16.2)

Values are expressed as number (percent).

Table 3. Patient outcomes.

   Variable All Survived Died P

   ICU length of stay 11.4 (15) 12 (15) 8 (8) <.0001

   MV duration 9 (9) 9 ( 9) 7 ( 8) .006

   Pred Mortality APACHEII 20  (17.7) 17.89 (15.76) 40.96  (22.1) <.0001

   Pred Mortality MPM0 25.1 (20.1) 21.68 (17.22) 47.4 (23.22) <.0001

   Pred Mortality MPM24 27.2 (22.6) 25.2 (21.2) 42.85  (26.89) <.0001

Values are expressed as the mean (standard deviation) or as number (percent). APACHE II: Acute Physiology and 
Chronic Health Evaluation II. MPM0: mortality predicted models on admission to ICU. MPM24: mortality predicted 
models after 24 hrs of ICU admission

Table 4. Predicators of hospital mortality.

   Variable Adjusted odds ratio           
(95% C) P

   Head injury 1.85 (1.2-2.84) <.05

   Age 1.02 (1.0-1.02) <.05

   Injury severity score 1.04 (1.02-1.06) <.05

   APACHE II 1.11 (1.07-1.14) <.05

   International normalized 
   ratio 1.39 (1.1-1.7) <.05

   Glasgow coma scale 1.32 (1.25-1.41) <.05

All continuous variables are expressed as per unit increases: age, injury severity score, APACHE II (Acute Physiology 
and Chronic Health Evaluation II), international normalized ratio, and Glasgow coma scale.

Discussion
Our study demonstrates that MVA was the dominant 
cause of trauma. Advanced age, a higher ISS, head in-
jury and GCS score are predictors of worse outcomes 
for critically ill trauma patients who were admitted to 
our ICU. The economic costs of trauma are high be-
cause most of the injuries occur in young individuals.16 

Trauma deaths among young people tend to deplete 
the pool of human resources.9,16 MVAs are the lead-
ing cause of injury-related deaths worldwide, especially 
in Saudi Arabia. The recent sharp rise in living stan-
dards in the country has resulted in dramatic changes 
to the road network and an increase in the number of 
cars, which have resulted in an increase in the number 
of MVAs. Further, MVAs are associated with the most 
severe cases of injury and are the leading cause of death. 
Driver error was the primary contributing factor for 
MVAs in Saudi Arabia; alcohol and drug abuse are not 
common factors for MVAs because these substances 
are banned in the country.17 Unfortunately, many pro-
grams have failed to educate drivers on improved safety. 
This trend is consistent across several developed coun-
tries. The low percentage of female patients in the cur-
rent study can be explained by the fact that females are 
not allowed to drive vehicles in Saudi Arabia.12

MVAs are associated with the most severe cases of 
head injury and are the most common cause of death. 
Traumatic head injury is the leading cause of death and 
morbidity.18 Bahloul et al have conducted a retrospec-
tive study regarding the prognosis of trauma in Tunisia 
and found that MVA is the most common cause of 
trauma, which is similar to our finding, but contrary to 
studies in the United States.16 There are conflicting re-
sults on the influence of age on the outcome of trauma 
due to disparate sample sizes and the lack of other con-
founding factors that affect trauma outcome.19

In accordance with other studies, mortality is higher 
in the elderly; this might be explained by the fact that 
the young victims tolerate periods of coma or decer-
ebration better than the elderly and by the presence of 
preexisting disease and an exaggerated physiological re-
sponse of elderly patients to a given level of injury.16,19 

Although this group represents a small group of trau-
ma patients, these patients require a disproportionate 
amount of health resources.20 The GCS is a useful tool 
and should be meticulously and carefully performed.16 

The correlation of outcome with the GCS score on ad-
mission, as demonstrated in our cohort, has been well 
established by earlier studies.16,21 

In our study, the ISS was found to be an indepen-
dent predictor of mortality, as in other studies.16,22 As in 
our study, other studies from the Middle East have also 
found that the ISS is a predictor of mortality.23 Wong 
and his colleagues have conducted a prospective study 
of consecutive trauma patients who were admitted to 
a medical-surgical ICU in Toronto, Canada and found 
that both APACHE II scores and ISS accurately pre-
dict mortality in ICU trauma patients, which is a find-
ing that is similar to our results.24 Patients who present 
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with severe head injury are at the highest risk for the 
development of complications and poor outcomes.25 

Our findings highlight the high resource-requirements 
that are associated with patients with trauma, wherein 
a high proportion of patients require mechanical venti-
lation and tracheotomy.7 Our study did not reveal any 
impact of obesity on the outcome of trauma patients, 
which is in contradiction to a previous study in which 
obesity was found to be an independent predictor of 
mortality.26

This study has several strengths. The data was ana-

lyzed from a prospectively collected database from a 
tertiary care referral center. As a limitation, the data 
used were obtained from an ICU database, and infor-
mation regarding host factors, such as a patient’s physi-
ological reserves and pre-injury medical status, which 
could influence mortality after major trauma, were not 
recorded. In conclusion, MVAs are very common in our 
country, leading to significant mortality and morbidity. 
Nationwide prevention programs in terms of public ed-
ucation and strict law enforcement are needed to reduce 
these adverse events.

1.	 Rainer TH, Cheung NK, Yeung JH, Graham CA. 
Do trauma teams make a difference? A single cen-
tre registry study. Resuscitation 2007, 73:374-381.
2.	 Salorio CF, Slomine BS, Guerguerian AM, 
Christensen JR, White JR, Natale JE, Shaffner DH, 
Grados MA, Vasa RA, Gerring JP. Intensive care 
unit variables and outcome after pediatric trau-
matic brain injury: a retrospective study of survi-
vors. Pediatr Crit Care Med 2008, 9:47-53.
3.	 Arabi YM, Haddad S, Tamim HM, Al-Dawood 
A, Al-Qahtani S, Ferayan A, Al-Abdulmughni I, 
Al-Oweis J, Rugaan A. Mortality reduction after 
implementing a clinical practice guidelines-based 
management protocol for severe traumatic brain 
injury. J Crit Care 2009.
4.	 Shackford SR, Mackersie RC, Holbrook TL, 
Davis JW, Hollingsworth-Fridlund P, Hoyt DB, Wolf 
PL. The epidemiology of traumatic death. A popu-
lation-based analysis. Arch Surg 1993, 128:571-575.
5.	 Ofosu JB, Abouammoh AM, Bener A. A study 
of road traffic accidents in Saudi Arabia. Accid 
Anal Prev 1988, 20:95-101.
6.	 Ansari S, Akhdar F, Mandoorah M, Moutaery 
K. Causes and effects of road traffic accidents in 
Saudi Arabia. Public Health 2000, 114:37-39.
7.	 Myburgh JA, Cooper DJ, Finfer SR, Venkatesh 
B, Jones D, Higgins A, Bishop N, Higlett T. Epide-
miology and 12-month outcomes from traumatic 
brain injury in australia and new zealand. J Trauma 
2008, 64:854-862.
8.	 Al-Ghamdi AS. Analysis of traffic accidents 
at urban intersections in Riyadh. Accid Anal Prev 
2003, 35:717-724.
9.	 Al-Naami MY, Arafah MA, Al-Ibrahim FS: Trau-
ma care systems in Saudi Arabia: an agenda for 
action. Ann Saudi Med, 30:50-58.
10.	Khan MR, Mirdad TM. Musculoskeletal in-

juries in a major road accident. Ann Saudi Med 
1997, 17:444-446.
11.	Al-Saigh A, Fazili FM, Allam AR. Chest trauma 
in children: A local experience. Ann Saudi Med 
1999, 19:106-109.
12.	Crankson SJ. Motor vehicle injuries in child-
hood: a hospital-based study in Saudi Arabia. 
Pediatr Surg Int 2006, 22:641-645.
13.	Barquist E, Pizzutiello M, Tian L, Cox C, 
Bessey PQ. Effect of trauma system maturation 
on mortality rates in patients with blunt injuries 
in the Finger Lakes Region of New York State. J 
Trauma 2000, 49:63-69; discussion 69-70.
14.	Melton SM, McGwin G, Jr., Abernathy JH, 
3rd, MacLennan P, Cross JM, Rue LW, 3rd. Mo-
tor vehicle crash-related mortality is associated 
with prehospital and hospital-based resource 
availability. J Trauma 2003, 54:273-279; discussion 
279.
15.	Celso B, Tepas J, Langland-Orban B, Pracht E, 
Papa L, Lottenberg L, Flint L. A systematic review 
and meta-analysis comparing outcome of se-
verely injured patients treated in trauma centers 
following the establishment of trauma systems. J 
Trauma 2006, 60:371-378; discussion 378.
16.	Bahloul M, Chelly H, Ben Hmida M, Ben 
Hamida C, Ksibi H, Kallel H, Chaari A, Kassis M, 
Rekik N, Bouaziz M. Prognosis of traumatic head 
injury in South Tunisia: a multivariate analysis of 
437 cases. J Trauma 2004, 57:255-261.
17.	Nofal FH, Saeed AA, Anokute CC. Aetiologi-
cal factors contributing to road traffic accidents 
in Riyadh City, Saudi Arabia. J R Soc Health 1996, 
116:304-311.
18.	Rochette LM, Conner KA, Smith GA. The con-
tribution of traumatic brain injury to the medical 
and economic outcomes of motor vehicle-related 

injuries in Ohio. J Safety Res 2009, 40:353-358.
19.	Taylor MD, Tracy JK, Meyer W, Pasquale M, 
Napolitano LM. Trauma in the elderly: intensive 
care unit resource use and outcome. J Trauma 
2002, 53:407-414.
20.	Gowing R, Jain MK. Injury patterns and out-
comes associated with elderly trauma victims in 
Kingston, Ontario. Can J Surg 2007, 50:437-444.
21.	Taussky P, Widmer HR, Takala J, Fandino J. 
Outcome after acute traumatic subdural and epi-
dural haematoma in Switzerland: a single-centre 
experience. Swiss Med Wkly 2008, 138:281-285.
22.	Meldon SW, Reilly M, Drew BL, Mancuso C, 
Fallon W, Jr. Trauma in the very elderly: a com-
munity-based study of outcomes at trauma and 
nontrauma centers. J Trauma 2002, 52:79-84.
23.	Tamim H, Al Hazzouri AZ, Mahfoud Z, Atoui 
M, El-Chemaly S. The injury severity score or the 
new injury severity score for predicting mortality, 
intensive care unit admission and length of hos-
pital stay: experience from a university hospital in 
a developing country. Injury 2008, 39:115-120.
24.	Wong DT, Barrow PM, Gomez M, McGuire 
GP. A comparison of the Acute Physiology and 
Chronic Health Evaluation (APACHE) II score and 
the Trauma-Injury Severity Score (TRISS) for out-
come assessment in intensive care unit trauma 
patients. Crit Care Med 1996, 24:1642-1648.
25.	Lee KK, Ng I, Ang BT. Outcome of severe head 
injured patients admitted to intensive care during 
weekday shifts compared to nights and week-
ends. Ann Acad Med Singapore 2008, 37:390-396.
26.	Brown CV, Neville AL, Rhee P, Salim A, Velma-
hos GC, Demetriades D. The impact of obesity 
on the outcomes of 1,153 critically injured blunt 
trauma patients. J Trauma 2005, 59:1048-1051; 
discussion 1051.

References


