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INTRODUCTION

 Epidemiological data on traumatic spinal injury 
(TSI) in the Kingdom of Saudi Arabia (KSA) is 
limited. Most of the previous studies on TSI from 
KSA have focused on the traumatic spinal cord 
injury (TSCI) -which represents only a tiny fraction 
of the TSI-, included all etiologies, and were short-
term. Road traffic accident (RTA) is a significant 
cause of both TSI and TSCI globally while being 
the principle mechanism of both injuries in 
KSA.1-3 Dedicated studies of RTA-related TSI 
are very scarce internationally and virtually 
non-existing in KSA. Traffic injury, however, is 
a real problem in the country, which has one of 
the highest globally reported figures of RTA due 
to four-wheeled vehicles and one of the world’s 
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ABSTRACT
Objectives: This study aimed to provide information on the epidemiology, trend, associated traumatic 
spinal cord injury (TSCI) and non-spinal injuries, and risk factors affecting the in-hospital outcome of RTA-
related traumatic spinal injury (TSI) over the past decade in Aseer province, Saudi Arabia.
Methods: In this retrospective study, we included all RTA-related traumatic injuries (5797) admitted to ACH 
from 1st January 2010 to 31 December 2019, from which 810 cases were TSIs. The cases were identified 
through the hospital database registry.. Descriptive analysis was performed for gender, age, level of spinal 
injury, admission day, type of care unit, associated injuries, presence of TSCI and discharge category.
Results: TSIs accounted for 13.97% of RTA-related injuries with a predominantly male population. The 
patients had a mean age of 30.7 years, 46.67 % of victims were  between 19 to 30-years old. There was a 
significant decrease in the number of RTA-related TSIs over the study period. Lumbar and cervical injuries 
were more prevalent (32.47 and 31.36 %, respectively). Most (73.58 %) TSIs occurred during working days, 
and 6.54% required critical care admission. Associated non-spinal injuries occurred in 50.25% and TSCI in 
6.91% of patients. The in-hospital mortality was 5.18%. The Age, level of spine injury, need for critical care, 
associated injuries, and TSCI significantly affected the likelihood of improvement. 
Conclusion: The latest government initiatives to reduce RTA like speed limits and waring of seat belts 
have resulted in a concordant decline in TSI incidence with good consistency between police and health 
registration data
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highest prevalence of TSCI resulting from RTA.4 
Accordingly, the country strictly implemented 
tougher traffic regulations over the past decade 
to reduce the societal burdens of RTA, including 
health-related ones. Yet, the effectiveness of these 
measures on the epidemiology of TSI has not 
been studied.
 Furthermore, most of the previous studies on 
TSI have been mainly from the country’s capital 
city, nonetheless a regional difference of TSI 
epidemiology is well documented.1 This variability 
is likely to be more evident when studying RTA-
related TSI due to the expected influential effect of 
regional differences in demographic, culture, and 
terrain on the RTAs themselves. Therefore, it is 
imperative to have long-term, provincial studies of 
the whole group of TSI, based on which regional-
based effective policies are made. 

METHODS

 This retrospective medical record study which 
was conducted at Aseer region, KSA. The province 
is 76,693 square kilometers (29,611 sq mi), 
southwest of KSA, occupies 3.7% of its land, and 
is the country’s fourth most populated province 
with 2308329 residents in 2019.5 The study was 
conducted in the only tertiary hospital in the 
province-Aseer Central Hospital (ACH) in the 
provincial capital city of Abha.
 In this study, we included all RTA-related 
traumatic injuries (5797) admitted to ACH from 1st 
January 2010 to 31st December 2019, from which 
810 cases were TSIs. The cases were identified 
through the hospital database registry. Descriptive 
analysis was performed for gender, age, level of 
spinal injury, admission day, type of care unit, 
associated injuries, presence of TSCI, and discharge 
category. The patients were categorized based 
on their discharge category into either improved 
(discharged home following improvement) or not 
improved (expired or transferred to other facilities 
for further care).
Statistical Analysis: After coding, statistical 
analysis was conducted using IBM SPSS software 
SPSS statistical system package (version 23, Armonk, 
NY, USA) to analyze the data. A simple descriptive 
analysis was used to describe the association 
between variables. The Chi-Square test was applied 
to determine the significant relationships (p < 0.05). 
A univariate logistic regression model was fitted 
through Maximum Likelihood (ML) procedure to 
evaluate the strength of association between the 
independent variables (gender, age, level of spinal 

injury, admission day, type of care unit, associated 
injuries, and presence of TSCI) and the patients’ 
improvement. Results are expressed as percentages 
and crude odds ratios and their 95% confidence 
interval (95% CI).
Institutional Review Board Approval The 
study was done according to the guidelines of 
the Declaration of Helsinki and approved by 
the Research Ethics Committee at King Khalid 
University (ECM# 2021-4001, 10-03-2021)

RESULTS

 Through the study duration, a total of 5797 
patients presented with traumas attributed to 
road traffic accidents (RTA-related traumatic 
injuries), from which 810 (13.97%) patients were 
traumatic spinal injuries (RTA-related TSIs) 
(Table-I). The percentage ranged from 9.20% (in 
2015) to 15.91% (in 2011). The TSI number started 
to decrease from the beginning, with two spikes 
in 2014 and 2017, and subsequently continued to 
decline until the end of the study (Fig.1).
 The majority (87.28 %) of patients were male 
versus 12.72 % as female patients with a male to 
female ratio of 6.86: 1 (Table-II and Fig.2). The 
mean age of the cohort was 30.7 ± 0.56. Young 

Table-I: Distribution of traumatic spinal injuries in 
relation to the total number of all traumatic 

injuries due to road traffic accidents.

Year
Total no. of 
traumatic 

cases

Traumatic 
spinal injury 

cases Chi-Square 
value

n %†

2010 818 126 15.40

18.76*

2011 660 105 15.91
2012 603 85 14.09
2013 504 64 12.70
2014 570 78 13.68
2015 674 62 9.20
2016 787 114 14.49
2017 631 99 15.69
2018 336 47 13.99
2019 214 30 14.02
TOTAL 5797 810 13.97

* Chi-Square value significantly differs at p = 0. 027.
†The percentage of traumatic spinal injuries due to road 
traffic accidents was calculated based on the total num-
ber of all traumatic injuries due to the exact mechanism.



Pak J Med Sci     March - April  2022    Vol. 38   No. 3      www.pjms.org.pk     494

adults (19 – 30-year-old) constituted the majority 
(46.67 %) of patients, while those aged over 
60-year-old were the least (6.79 %). The majority 
(73.58 %) of admissions occurred during working 
days.
 Regarding the level of spinal injury, lumbar 
and cervical injuries were more prevalent (31.73% 
and 28.03 %, respectively), followed by thoracic, 
multiple levels, and then sacral injury, where the 
respective values were 21.11%, 10.0%, and 6.91% 
(Table-II and Fig.2). Overall, 6.54% of patients 
required critical care unit admission for more 
intensive care. Half (50.25%) of RTA-related TSIs 
had associated non-spinal injury and 6.91% had 
TSCI. Concerning the discharge category, 92.72% 
of patients improved and discharged home, 2.10% 
were transferred to other specialized facilities for 
further management, and 5.18% expired during 
their hospital stay (Table-II and Fig.2). 
 The odd ratios and outputs of logistic regression 
model for risk factors affecting TSI’s improvement 
likelihood are illustrated in Table-III. The 
possibility of RTA-related TSI improvement in 
females was higher than in males but was not 
statistically significant (Odd ratio = 1.24, p = 
0.561). Furthermore, patients of age 31–45, 46–60, 
and over 60-year-old have a lower likelihood of 
improvement compared with younger patients 
(Odd ratios = 0.25, 0.15 and 0.14, p = 0.015, 
0.001, and 0.006, respectively). The injury during 
weekday vs. weekend did not affect the probability 
of improvement of TSI (Odd ratio = 1.2, p = 0.46).
 Lumbar and sacral spinal injury had a lower 
likelihood for improvement when compared 
with unspecified spinal injury (Odd ratios = 8.37 
and 5.40, p = 0.003 and 0.039, respectively). The 

group which needed ICU admission had a lesser 
likelihood to improve (Odd ratio = 0.04, p = 0.001). 
The presence of associated injury lowered the 
likelihood of improvement compared to patients 
with only spinal injury (Odd ratio = 0.33, p = 

Table-II: Epidemiological characteristics of traumatic 
spinal injuries due to road traffic accidents.

Factors Class Cases (n) Cases (%)

Gender
Male 707 87.28

Female 103 12.72

Ratio 6.86: 1

*Age (years) 30.7 ± 0.56

≤18 146 18.02

19 – 30 378 46.67

31 – 45 159 19.63

46 – 60 72 8.89

> 60 55 6.79

Level of spinal injury

Cervical 227 28.03

Thoracic 171 21.11

Lumbar 257 31.73

Sacral 56 6.91

Multiple 81 10.0

Unspecified 18 2.22

Admission day

Weekend 214 26.42

Weekday 596 73.58

Critical care unit admission

No 757 93.46

Yes 53 6.54

Associated non-spinal injuries

No 403 49.75

Yes 407 50.25

Traumatic spinal cord injury

No 754 93.09

Yes 56 6.91

Discharge category

Home 751 92.72

Transfer 17 2.10

Expired 42 5.18

*Age is illustrated as mean ± standard error.

Fig.1: Annual distribution for the number of traumatic 
spinal injuries due to road traffic accidents.

Traumatic spinal injuries due to RTA
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0.001) and similarly the patients with TSCI had a 
lower probability for improvement (Odd ratio = 
0.32, p = 0.003).

DISCUSSION

 Though rare, traumatic spinal injuries 
have significant potential to cause death and 
devastating disability with an enormous burden 
on the individual, caregiver, and the healthcare 
system.1,5 Polytraumatized patients with TSI have 
higher mortality and more unsatisfactory outcome 
compared to patients with no spinal injury.6-14 The 
rate of TSI in Saudi Arabia is one of the highest 
globally (62 TSI per million), with RTA being the 
primary mechanism of injury.4,12,15 
 Aseer region, with only 3.7% of Saudi Arabia’s 
land and over 2308329 inhabitants, is the most 
densely populated province in the country. Among 
the 28 ministry of health hospitals in the province, 
Aseer Central Hospital is the only tertiary hospital 
and the only one with specialized spine service. 
This has not changed over the study period. All 
traffic accident victims are eligible for treatment 
in ACH, where all spinal injuries are routinely 
transferred to it for care. This combination of a 
densely populated small geographic region with 

only one tertiary hospital provides a unique 
opportunity to study the impact of implementing 
strict traffic regulations on the pattern and trend 
of RTA-related TSI. Further, it offers the chance to 
explore the consistency between police and health 
system records regarding RTA-related injuries.
 This study reveals a significant trend toward 
decreasing RTA-related TSI over the past decade. 
This is the first medical study from KSA that proves 
the efficacy of the recent efforts to reduce health-
related consequences of RTA. Further, this is the 
first study to show the consistency of police and 
health registration records on RTA-related injuries 
in KSA. The steady decrease of TSI following the 
spike in 2017 could be related to the prohibition of 
mobile use while driving, which was implemented 
from the beginning of 2018 and enforced by the 
most advanced camera monitoring system. 
 RTA, however, is still a significant cause of mor-
bidity and mortality in Aseer province. In 2019 a to-
tal of 25342 accidents occurred in Aseer, causing 603 
deaths and 1854 injuries.5 This turns into 26 deaths 
and 80 injuries per 100,000 population. The ratios 
of accident to death and accident to injury are 40:1, 
14:1 respectively, which are higher than internation-
al figures.7 This study shows that one of each seven 

Fig.2: Distribution of traumatic spinal injuries due to road traffic accidents 
in relation to age, gender, level of spinal injury, and discharge category.
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Table-III: Logistic regression for factors affecting the likelihood of 
improvement of traumatic spinal injuries due to road traffic accidents.

Factors Class Odd ratio 95% CI p -value

Gender
Male Reference

Female 1.24 0.60 – 2.55 0.561
Age (years) 

≤18 Reference
19 – 30 0.46 0.17 – 1.16 0.107
31 – 45 0.25 0.08 – 0.77 0.015*
46 – 60 0.15 0.05 – 0.39 0.001*

> 60 0.14 0.06 – 0.43 0.006*
Level of spinal injury

Unspecified Reference
Cervical 0.98 0.27 – 3.61 0.897
Thoracic 4.07 0.97 – 16.24 0.054
Lumber 8.37 1.90 – 36.77 0.005*
Sacral 5.40 1.21 – 35.33 0.039*

Multiple 5.21 0.96 – 28.26 0.057
Admission day

Working days Reference
Weekend 0.83 0.51 - 1.36 0.463

Critical care unit admission
No Reference
Yes 0.04 0.03 – 0.08 0.001*

Presence of associated injuries
No Reference
Yes 0.33 0.21 – 0.57 0.001*

Traumatic spinal cord injury
No Reference
Yes 0.32 0.16 – 0.69 0.003*

* Significant level was considered at p < 0.05.

RTA-related injuries had TSI, predominantly young 
males, with 5%, 7% risk of death and TSCI, respec-
tively. The finding in this study of largely young 
male victims is consistent with all previous reports 
from Saudi Arabia.10-12 Having TSCI at a young age 
carries devastating consequences on the individ-
ual. Furthermore, given that the most affected age 
groups provide the society’s financial security, the 
societal burden of RTA-related TSI is enormous due 
to the number of productive years lost plus the di-
rect and indirect care cost. Advanced age appeared 
in this study as an adverse prognostic factor for im-
provement, consistent with previous reports.10 

 This study shows that the majority (73.58%) of 
RTA-related TSI occurred during the working 
days likely attributed to the traffic congestion, 
considering that motor vehicle is the principal 
transport method in KSA. However, the occurrence 
of the injury during weekday or weekend did not 
impact the discharge outcome.
 In our study, 6.54% of patients required a criti-
cal care unit admission for more intensive care. 
This group of patients had more unsatisfactory dis-
charge outcomes than those who did not need in-
tensive care.

Traumatic spinal injuries due to RTA
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 In this study, the lumbar and cervical regions 
were the most involved levels which concur with 
national and international previous studies.3,6,13 
Our findings of lumbar more than cervical RTA-
related spinal injury conform with the same 
observation by others.14,15 Some studies, however, 
have observed that the RTA-related TSI tends to 
happen more often in the cervical spine.13,16 This 
study reveals that half of TSI patients had associated 
non-spinal injuries and documents their negative 
impact on the outcome. This is supported by other 
studies that showed the increased mortality in TSI 
patients with other non-spinal injuries.12,15 
 The percentage of TSCI in this study was 6.91%, 
like the 6.6% in a previous report of RTA-related 
TSI.20 It is also close to the 6.7%, 11%, and 11.9 % 
reported from national and international studies 
on TSI due to all mechanisms.15,18,22 Our results 
show that the presence of TSCI negatively affected 
the likelihood of RTA-related TSI improvement.
 The 5.18% mortality reported here is better 
than previously reported from Saudi Arabia 
(7.6-10.9%).15,16 This could be due to a decrease 
in the injury severity related to stricter traffic 
rules implementation. Previous studies from 
KSA unanimously showed low percentages of 
seat belt wearing among RTA victims.12,15,16 The 
observation that over 93% of patients in this 
study did not require high dependency care unit 
supports a decrease in the injury severity. Another 
explanation is that the injury mechanism in this 
study is solely  RTA instead of all etiologies in 
previous studies.

CONCLUSIONS

 Road traffic accidents are still a significant cause 
of both TSI and TSCI in Saudi Arabia, with young 
adult males being the primary victims. The latest 
government initiatives to reduce RTA like speed 
limit and wearing of seat belts have resulted in 
a concordant decline in TSI incidence with good 
consistency between police and health registration 
data. However, the mortality and TSCI reported in 
this study call for more efforts to reduce RTA and 
its related injuries substantially. 

Grant Support & Financial Disclosures: None.

REFERENCES
1.  Algahtany M, McFaull S, Chen L, Zhang S, Saarela O, 

Alqahtani F, Cusimano MD. The Changing Etiology and 
Epidemiology of Traumatic Spinal Injury: A Population-
Based Study. World Neurosurg. 2021. doi: 10.1016/j.
wneu.2021.02.066

2.  Al-Jadid, M.; Robert, A.A. An Analysis of the Length of 
Stay in Traumatic and Non-Traumatic Spinal Cord Injured 
Patients. A Rehabilitation Unit Experience in Saudi Arabia. 
Saudi Med J. 2010;31:555-559.

3.  Aldosari KH, Aldhfyan YM, Karrar MH, Aldossary AM, 
Deailj AAA, Al-Ameer KH, Alsubaie ML. Severity and Neu-
rosurgical Management of Patients with Traumatic Spinal 
Fractures in Saudi Arabia: A Cross Sectional Study. Pan Afr 
Med J. 2019;34:26. doi: 10.11604/pamj.2019.34.26.19354

4.  Alshahri SS, Cripps RA, Lee BB, Al-Jadid MS. Traumatic 
Spinal Cord Injury in Saudi Arabia: An Epidemiologi-
cal Estimate from Riyadh. Spinal Cord. 2012;50:882-884. 
doi: 10.1038/sc.2012.65

5. Bakhsh A, Aljuzair AH, Eldawoody H. An Epidemiological 
Overview of Spinal Trauma in the Kingdom of Saudi Ara-
bia. Spine Surg. Relat. Res. 2020;4:300-304. doi: 10.22603/
ssrr.2019-0118

6.  Wang H, Zhang Y, Xiang Q, Wang X, Li C, Xiong H, Zhou 
Y. Epidemiology of Traumatic Spinal Fractures: Experience 
from Medical University-Affiliated Hospitals in Chongqing, 
China, 2001-2010. J Neurosurg Spine. 2012;17:459-468. doi: 
10.3171/2012.8.SPINE111003

7.  Akmal M, Trivedi R, Sutcliffe J. Functional Outcome in 
Trauma Patients with Spinal Injury. Spine. 2003;28:180-185. 
doi: 10.1097/00007632-200301150-00016

8.  AlEissa S, AlAssiri SS, AlJehani RM, Konbaz FM, AlSal-
man MJ, Abaalkhail M, et al. Neurological Disability among 
Adults Following Traumatic Spinal Fractures in Saudi Ara-
bia: A Retrospective Single-Center Medical Record Review. 
Ann Saudi Med. 2019;39:8-12. doi: 10.5144/0256-4947.2019.8

9.  Al-Jadid, M.S. A Retrospective Study on Traumatic Spinal 
Cord Injury in an Inpatient Rehabilitation Unit in Central 
Saudi Arabia. Saudi Med J. 2013;34:161-165.

10.  Al-Habib A, Alaqeel A, Marwa I, Almohammadi M, Al Sha-
laan H, AlEissa S, et al. Causes and Patterns of Spine Trau-
ma in Children and Adolescents in Saudi Arabia: Implica-
tions for Injury Prevention. Ann Saudi Med. 2014;34:31-37. 
doi: 10.5144/0256-4947.2014.31

11.  Tee JW, Chan CHP, Gruen RL, Fitzgerald MCB, Liew SM, 
Cameron PA, et al. Inception of an Australian Spine Trauma 
Registry: The Minimum Dataset. Glob Spine J. 2012;2:71-78. 
doi: 10.1055/s-0032-1319772

12.  Zonfrillo MR, Locey CM, Scarfone SR, Arbogast KB. Mo-
tor Vehicle Crash-Related Injury Causation Scenarios 
for Spinal Injuries in Restrained Children and Adoles-
cents. Traffic Inj. Prev. 2014;15(Suppl-1):S49-55. doi: 
10.1080/15389588.2014.934959

13.  Fakharian E, Mohammadzadeh M, Saberi HR, Fazel MR, Re-
jali M, Akbari H, et al. Spinal Injury Resulting from Car Ac-
cident: Focus to Prevention. Asian J Neurosurg. 2017;12:180-
184. doi: 10.4103/1793-5482.152110

14.  Lam C, Lin MR, Tsai SH, Lee WC, Choy CS, Chu SF, et 
al. An Epidemiological Survey of Acute Spinal Trauma 
Caused by Traffic Accidents versus Falls in Northern 
Taiwan. Asia Pac J Public Health. 2011;23:957-966. doi: 
10.1177/1010539510364669

15.  Passias PG, Poorman GW, Segreto FA, Jalai CM, Horn, SR, 
Bortz CA, et al. Traumatic Fractures of the Cervical Spine: 
Analysis of Changes in Incidence, Cause, Concurrent In-
juries, and Complications Among 488,262 Patients from 
2005 to 2013. World Neurosurg. 2018;110;e427-e437. doi: 
10.1016/j.wneu.2017.11.011

16.  Bilston LE, Clarke EC, Brown J. Spinal Injury in Car Crashes: 
Crash Factors and the Effects of Occupant Age. Inj Prev J Int 
Soc Child Adolesc Inj Prev. 2011;17:228-232. doi: 10.1136/
ip.2010.028324

Mubarak Ali Algahtany


	_GoBack
	_Hlk77194165
	_Hlk63298767
	_GoBack
	_Hlk68181582
	OLE_LINK120
	OLE_LINK119
	OLE_LINK12
	OLE_LINK13
	OLE_LINK25
	OLE_LINK26
	OLE_LINK21
	OLE_LINK24
	OLE_LINK161
	OLE_LINK162
	OLE_LINK6
	OLE_LINK9
	OLE_LINK17
	OLE_LINK18
	OLE_LINK11
	OLE_LINK10
	_GoBack
	OLE_LINK37
	OLE_LINK38
	OLE_LINK91
	OLE_LINK92
	_GoBack
	_Hlk28132515
	OLE_LINK25
	OLE_LINK19
	_GoBack
	OLE_LINK8
	_GoBack
	OLE_LINK2
	OLE_LINK3
	_GoBack
	_GoBack
	_GoBack
	_Hlk61812046
	_GoBack
	_Hlk84325774
	_GoBack
	_GoBack
	_GoBack
	_Hlk57765257
	_Hlk57765634
	_Hlk57765709
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_GoBack
	_Hlk86922408
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK2
	_GoBack
	_GoBack
	_Hlk84253563
	_GoBack
	_GoBack
	_Hlk61621563
	_Hlk85722277
	_GoBack
	_GoBack
	_GoBack
	_Hlk60054323
	_GoBack
	_Hlk75541560
	_GoBack
	OLE_LINK1
	_GoBack
	_GoBack
	OLE_LINK1
	OLE_LINK19
	_GoBack
	_GoBack
	_Hlk76135533
	_Hlk75512011
	_Hlk75511185
	_Hlk75511210
	_GoBack
	_Hlk76136111
	_heading=h.gjdgxs
	_GoBack
	_GoBack
	_GoBack
	_Ref67757647
	_Hlk65430075
	_Hlk65428108
	_Hlk65430010
	_Hlk65432356
	_Hlk65432819
	_Hlk65492336
	_Hlk65492023
	_Hlk64394179
	_Hlk64399808
	_Hlk64399361
	_Hlk64399018
	_Hlk63865778
	_Hlk64400091
	_Hlk64155149
	_Hlk64398415
	_Hlk64398161
	_Hlk64400037
	_Hlk64400137
	_Hlk63864810
	_Hlk64400584
	_Ref69221429
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_5
	_ENREF_9
	_ENREF_10
	OLE_LINK1
	OLE_LINK2
	_Hlk64301032
	_Hlk64300944
	_GoBack
	_Hlk64471177
	_Hlk64471245
	_Hlk64471758
	_Hlk64460478
	_Hlk64460441
	_Hlk64473378
	_Hlk64473487
	_Hlk68089431
	_GoBack
	_Hlk61941172
	_Hlk56589044
	bau10
	bau20
	bau30
	bau40
	bau50
	_GoBack
	_GoBack
	bbib3
	_GoBack
	_Hlk68984390
	_Hlk71672460
	_Hlk83512425
	_GoBack
	_Hlk71663814
	_Hlk81911802
	_GoBack

