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Background and Aim: Several studies have been conducted on traumatic spine and spinal 
cord injuries (SCI) in Iran. A paucity of them is focused on epidemiological trends. A ten-year 
single-center retrospective analysis was conducted to demonstrate epidemiological trends 
of traumatic spinal injuries (TSI).

Methods and Materials/Patients: The study was conducted on 1494 spine-injured patients 
who were admitted to the main referral spine trauma center in southeast in Iran between 
2013 to 2022. Descriptive statistics and multivariable logistic regression were used to examine 
the patient’s demographics, level of injury, leading causes, locations, and management. 

Results: Over 10 years, the male-to-female ratio remained consistent at 3.6:1. The Mean±SD of 
the age of patients was 37.5±15.7 years old. The prevalence of SCI was 23.2% and the odds 
of SCI increased by 5% over ten years and decreased by 2% with increasing age. The cervical 
injury (adjusted odds ratio [aOR]=2.84), thoracic injury (aOR=1.41), and age (aOR=0.98) were 
significantly associated with SCI. Car accident was the most common (36.2%) leading cause 
of spine injury and had 12% higher odds of SCI over ten years while occupants of pickup 
trucks, vans, and buses had a 7% decrease in SCI.

Conclusion: This study highlighted that the SCI risk increased and car occupants had a higher 
risk of SCI over ten years. Therefore, preventive strategies to decrease traumatic spine and 
spinal cord injuries should be considered.
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1. Introduction

raumatic spinal injury (TSI) is a crucial pub-
lic health issue worldwide; specifically, in-
juries sustained to the spinal cord impose 
devastating effects on the physical, emo-

tional, and socioeconomic conditions of individuals and 
their families [1, 2]. It is estimated that the annual global 
incidence of TSI is 10.5 cases per 100000 people and is 
higher in low- and middle-income countries [3]. In Iran, 
several studies have been conducted on traumatic spi-
nal cord injury (SCI), and the incidence and prevalence 
of this have been reported at 10.5 per million people 
and 4.4 per 10000 people, respectively [4, 5].

Epidemiological data on TSI vary depending on each 
country and region due to their differences in culture, 
demographics, and socioeconomic conditions [6, 7]. 
The results of a study conducted over 3 years on 776 

cases of spine injuries have shown that in Iran, the high-
est rate of TSI is related to lumbar injuries, most peo-
ple are men, and car accidents are the most common 
mechanism of injury [8].

Investigations on TSI have been restricted to a short-
term period, and the data on trending over time remains 
few in the previous studies [9, 10]. Clinicians and health 
care systems should be aware of the TSI pattern in the 
management and rehabilitation of patients, developing 
practice guidelines, and injury prevention [2, 10].

Hence, a medical records study was conducted at Ba-
honar Academic Hospital, the main referral hospital for 
spine trauma in Kerman Province, Iran. This study was 
conducted to demonstrate TSI patients’ characteristics 
and describe the epidemiologic trending of TSI and SCI 
over ten years.

T

Highlights 

• Over a decade, 1494 traumatic spinal injury patients (78.2%) were men, with a consistent male-to-female ratio 
of 3.6:1. The mean age was 37.5 years, and patients suffering from spinal cord injury (SCI) were significantly younger 
(P=0.004). 

• The odds of SCI increased by 5% over ten years and decreased by 2% with increase in age (adjusted odds ratio 
(aOR)=0.98 [95% CI, 0·97-0.99], P=0.011).

• Road traffic accidents (36.2%) and falls (29.5%) were the main causes; car occupants had a 12% higher odds of SCI 
during ten years. Conversely, occupants of pickup trucks, vans, and buses had a 7% decrease in SCI. 

• Spinal cord injuries occurred more commonly in the suburbs than city (57.5%, n=122, P=0.020).

Plain Language Summary 

This study was conducted over ten years at Neurospine Department, affiliated with Bahonar Academic Hospital in 
Southeast Iran, and delves into traumatic spine and spinal cord injuries (SCI) and their impact on individuals’ lives. 
Traumatic spinal injuries (TSI), a pressing global health concern, affect the physical, emotional, and socioeconomic 
well-being of individuals and families. In Iran, the annual incidence and prevalence of TSI stand at 10.5 cases per 
million and 4.4 cases per 10000, respectively. The study involved 1494 patients, primarily men (78.2%) with a mean 
age of 37.5 years. Over the decade, the odds of SCI increased by 5%, affecting 23.2% of TSI patients. Lumbar injuries 
were the most common (54.8%), followed by thoracic (40.2%) and cervical spine injuries (13.9%). Patients with 
cervical and thoracic spine injuries had a significantly higher risk of SCI than those with lumbar injuries. Car accidents 
were the main leading cause of TSI, with a 12% higher risk of SCI over ten years. Conversely, occupants of pickup 
trucks, vans, etc. had a 7% lower risk over a decade. The study also highlighted the urban-suburban disparity in SCI 
occurrence, with a higher prevalence in suburban areas. Surgical treatment was performed for 78.1% of TSI patients, 
with the majority (70.6%) without SCI. The results emphasize the importance of understanding TSI patterns for 
effective patient management, developing guidelines, and injury prevention. Despite the study’s nature and regional 
focus, it provides valuable insights into the characteristics and trends of TSI, laying the groundwork for future research 
and policy development in this critical area of public health.
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2. Methods and Materials/Patients 

A retrospective analysis was conducted among pa-
tients who were admitted to the spine trauma center of 
Bahonar Hospital, the main referral hospital for trauma 
in Kerman City, Iran. The study included all patients with 
spine injuries between January 2013 and December 
2022. 

Data collection

All hospitalized patients with TSI were included in the 
study. We reviewed the medical records, and patient in-
formation was obtained. A TSI was considered any frac-
ture and or dislocation. For each patient, we considered 
gender, age, level of injury, and neurological status using 
the American Spinal Injury Association (ASIA), the lead-
ing cause of injury, including falling, accidents (pedes-
trian, motorcycle, car, pickup truck, van, heavy transport 
vehicle, and bus crushed injured), location of injury (in-
side or outside of the city), and type of treatment (sur-
gical or non-surgical). Some data were collected based 
on computerized tomography (CT) scan reports, such as 
injury level. SCI and neurological status were obtained 
based on magnetic resonance imaging (MRI) reports 
and clinical evaluations. The exclusion criteria included 
readmissions and incomplete medical records.

Definitions

Following the inclusion of all patients with TSI detect-
ed by CT scan and or MRI, SCI was identified by MRI and 
a standardized neurological physical examination using 
the international standards for neurological classifica-
tion of spinal cord injury. Next, the degree of impair-
ment reported with ASIA is the following: A is complete 
impairment, B is sensory incomplete impairment, C is 
motor incomplete impairment, D is motor incomplete 
impairment, and E is normal. An ASIA grade is not given 
to someone without a SCI [11].

Statistical analysis

To present descriptive statistics for outcome variables 
and covariates, they have been reported by absolute 
and relative frequencies with 95% confidence intervals 
(95% CI) with the normal method. The covariates with 
a P<0.2 in the chi-squered test were imported into the 
multivariable logistic regression model. To reach the fi-
nal model, the backward elimination method was used, 
and a P<0.05 was considered the statistical significance 
level. Stata software, version 17.0 (Stata Corp., College 
Station, TX) was used for all of the statistical analyses.

3. Results

The medical records of 1494 patients with TSI were in-
cluded over a decade. The results of the analysis were 
divided into four subsections, age and gender, SCI, level 
of TSI, etiology, location, and treatments. Table 1 sum-
marizes the data about variables and their associations 
as well.

Age and gender

Of the 1494 patients with TSI, 1168(78.2%) were 
men; the male-to-female ratio was 3.6:1. No signifi-
cant relationship was observed between gender and 
SCI (P=0.687). The Mean±SD of the age of the patients 
was 37.5±15.7 years. The Mean±SD of the age of SCI 
patients was 35.4±14.0 years; it was 38.2±16.2 years 
for those without SCI, therefore patients with SCI are 
younger than other group significantly (P=0.004) (Table 
1). The mean male-to-female ratio remained constant 
over ten years and did not show any statistical signifi-
cance (P=0.831).

Level of TSI and SCI

The prevalence of SCI was 23.2% (n=347). During 
ten years, the mean number of cervical, thoracic, and 
lumbar injuries is 21±6.5, 60±17·.2, and 82±21, respec-
tively, however, no significant trend existed among cer-
vical, thoracic, or lumbar injuries over time (P=0.842, 
P=0.563, and P=0.442, respectively). The lumbar spine 
was the most frequent site of injury (n=819, 54.8%), fol-
lowed by the thoracic 40.2% (n=600) and the cervical 
spine 13.9% (n=208). Our analysis revealed that cervical 
and thoracic spine injuries were significantly correlated 
with SCI (P<0.001) (Table 1). Cervical and lumbar spine 
injuries were also more common in the group without 
SCI (n=125, 60%, and n=667, 81.4%, respectively) than 
in the SCI group (40%, n=83, and 18.6%, n=152, respec-
tively). The odds ratio (OR) of SCI has increased over ten 
years by 5% (Table 2).

The results of the multivariable logistic regression 
model indicated that SCI was significantly associated 
with cervical injury (adjusted odds ratio [aOR]=2.84) 
thoracic injury (aOR=1.41), and age (aOR=0.98) (Table 3).

The ASIA was used to assess the degree of neurologi-
cal deficit upon admission. A total of 208 SCI patients 
(59.9%) were categorized as ASIA A, and 139(40.1%) 
were categorized as ASIA B, C, D, or E (10.7%, 9.2%, 
14.7%, and 5.5%, respectively) (Table 1).
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Table 1. Description of variables in all patients and association with individuals with SCI

Variables
No. (%)/Mean±SD

95% CI P
Total (n=1494) SCI (n=347)

Year

2013 162(10.8) 46(13.3) 9.8, 17.2

<0.001

2014 138(9.2) 34(9) 6.9, 13.4

2015 170(11.4) 30(8.6) 5.9, 12.1

2016 210(14.1) 39(11.2) 8.1, 15.0

2017 187(12.5) 34(9.8) 6.9, 13.4

2018 161(10.8) 35(10.2) 7.1, 13.7

2019 123(8.2) 19(5.5) 3.3, 8.4

2020 131(8.8) 30(8.6) 5.9, 12.1

2021 134(9) 57(16.4) 12.7, 20.7

2022 78(5.2) 23(6.6) 4.2, 9.8

Age (y) 37.5±15.7 35.4±14 - 0.004

Gender
Men 1168(78.2) 274(79) 74.3, 83.1

0.687
Women 326(21.8) 73(21) 16.8, 25.7

Cause of injuries

Fall 440(29.5) 100(30.5) 24.1, 33.9

0.125

Pedestrian 80(5.4) 11(3.3;) 1.6, 5.6

Motorcycle 217(14.5) 44(13.4) 9.3, 16.6

Car 541(36.2) 142(43.3) 35.7, 46.3

Pick-up truck, van, heavy 
transport vehicle, or bus 68(4.6) 15(4.6) 2.4, 7.0

Other 82(5.5) 16(4.9) 2.6, 7.4

Location
Inside city 448(49.5) 90(42.5) 35.7, 49.4

0.020
Outside city 458(50.5) 122(57.5) 50.6, 64.3

Cervical injury 208(13.9) 83(23.9) 19.5, 28.8 <0.001

Thoracic injury 600(40.2) 148(42.6) 37.4, 48.0 0.280

Lumbar injury 819(54.8) 152(43.8) 38.5, 49.2 <0.001

ASIA

A - 208(59.9) 54.5, 65.1

-

B - 37(10.7) 7.6, 14.4

C - 32(9.2) 6.4, 12.7

D - 51(14.7) 11.1, 18.9

E - 19(5.5) 3.3, 8.4

Treatment
Surgical 1167(78.1) 343(98.9;) 97.0, 99.7

-
Non-surgical 327(21.9) 4(1.1) 0.3, 2.9

Abbreviations: ASIA: American Spinal Injury Association impairment scale; CI: Confidence interval; SCI: Spinal cord injury.
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The leading cause, location, and treatment of TSI

No relationship was observed between the top five lead-
ing causes of TSI and SCI (P=0.125), car accidents (36.2%), 
falls (29.5%), motorcycle crashes (14.5%), pedestrian 
(5.4%), pickup trucks, vans, heavy transport vehicles, and 
buses (4.6%) (Table 1). Car occupants had a higher prob-
ability of SCI over ten years by 12%, while it decreased 
for occupants of pickup trucks, vans, heavy transport ve-
hicles, and buses over a decade by 7% (Table 4).

Among traffic accident causes, the location of TSI was 
50.5% in the suburb and 49.5% in the city; however, SCI 
was significantly more common in the suburb than in 
the city (57.5%, n=122, P=0.020). A surgical procedure 
was performed for 1167 patients with TSI (78.1%). It 

was revealed that most TSI patients who were surgically 
treated (70.6%, n=824) without SCI (Table 1).

4. Discussion

This study revealed no gender-SCI correlation. Pa-
tients with SCI are much younger. In the past decade, 
SCI odds increased significantly. The lumbar spine was 
injured the most, followed by the thoracic and cervical. 
We found that SCI was significantly linked with cervical 
and thoracic spine injuries. Non-SCI patients had greater 
cervical and lumbar spine injuries than SCI patients. The 
risk of SCI is much higher for cervical and thoracic than 
for lumbar spine injuries. No significant trend was found 
in cervical, thoracic, and lumbar injuries over time. No 
correlation was observed between the top five TSI and 
SCI causes. Car occupants had a 12% higher risk of SCI 

Table 2. The odds ratio of TSI  overtime

Variables Odds Ratio (95% CI) P

Spinal cord injury 1.05 (1.01, 1.10) 0.030

Cervical injury 1.01 (0.95, 1.06) 0.842

Thoracic injury 1.01 (0.97, 1.05) 0.563

Lumbar injury 0.98 (0.95, 1.02) 0.442

CI: Confidence interval.

Table 3. aOR for individuals with spinal cord injury

Variables aOR (95% CI) P

Cervical injury 2.84 (2.05, 3.93) <0.001

Thoracic injury 1.41 (1·09, 1.83) 0.009

Age 0.98 (0.97, 0.99) 0.011

CI: Confidence interval; aOR: Adjusted odds ratio.

Table 4. The odds ratio of traumatic spinal injury causes overtime

Variables Odds Ratio (95% CI) P

Falling 1.07 (0.97, 1.19) 0.155

Pedestrian 1.12 (0.99, 1.27) 0.071

Motorcycle 1.10 (0.99, 1.23) 0.065

Car 1.12 (1.02, 1.24) 0.019

Pick-up truck, van, heavy transport vehicle, or bus 0.83 (0.72, 0.96) 0.011

Other 1.02 (0.90, 1.16) 0.722

CI: Confidence interval.
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over ten years, while pickup truck, van, large transport 
vehicle, and bus occupants had a 7% lower risk. Among 
traffic accident causes, SCI was more common in the 
suburban areas. The most surgically treated TSI patients 
had no SCI.

Most TSI patients were men, which is consistent with 
other studies due to dangerous occupations and more 
risky behavior [3, 5, 8]. The mean age of SCI in Iran was 
35.8±1.07 years in one study [4] and 33.2±14.3 years in 
another study [5]. Therefore, it is crucial to pay more at-
tention to young people. Our result regarding the lead-
ing causes was consistent with the global investigated re-
sults that traffic accidents and falls were the main causes 
of TSI worldwide [3]. Although another study in Iran re-
ported that 45.7% of injuries were caused by falling, fol-
lowed by road traffic crashes (40.6%), the most common 
cause of tetraplegia was road traffic crashes [5]. Also, as 
they mentioned, SCI occurred more commonly in outside 
of the city, as we found. In our survey, car occupants had 
a higher probability of TSI over the years.

The incidence rate of SCI is 10.5 cases per million in 
Iran [5], while the overall incidence rate of SCI in the 
United States is 84.9 cases per million [12]. Algahtany et 
al. [9] and Selassie et al. [13] reported in a similar trend 
study that SCI increased significantly from 2002–2017 
and 1998-2012, respectively.

The in-hospital mortality following cervical SCI in pa-
tients with ASIA A was 20.6%, and the mortality for ASIA 
B, C, and D was 9.3%, 0.05%, and 0.2%, respectively [14].

Chen et al. mentioned that the level of SCI most fre-
quently occurred in the cervical spine (~60%), followed 
by the thoracic (32%), and lumbosacral (9%) in the 
United States [15]. In a study conducted in South Africa, 
74% involvement of the thoracic and lumbar and 26% 
cervical injuries were observed [16]. Most patients were 
treated surgically in our survey. Despite increasing ac-
ceptance of early surgery post-SCI, further research is 
needed to identify subgroups of patients who derive 
particular benefits [17].

5. Conclusion

In conclusion, our extensive ten-year investigation of 
TSI and SCIs in the main referral spine trauma center of 
Southeast Iran from 2013 to 2022 has unveiled insights 
into the epidemiologic trends. This research under-
scores the pressing public health significance of spinal 
injuries, particularly SCI, and the profound impact on in-
dividuals’ lives and well-being. The study’s results reveal 

the increasing odds of SCIs and highlight the relevance 
of age, level of injury, and predominant leading causes. 

In this scientific article, it is crucial to acknowledge 
the following limitations, this study was conducted as 
a retrospective analysis of medical records, which may 
introduce potential biases and limit the ability to estab-
lish causal relationships and prevent the collection of 
detailed information on the long-term outcomes and 
quality of life for individuals with TSIs, which would be 
valuable for a more comprehensive understanding of 
the impact of these injuries. Additionally, the data were 
collected from a single center and limited to a specific 
geographic region in Southeast Iran, which may not fully 
represent the broader population of traumatic spinal in-
jury cases in the region or the country. Despite these 
limitations, the study provides essential insights into 
the characteristics and trends of TSI and SCIs in the re-
gion and serves as a foundation for future research and 
policy development.
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