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Demographic and clinical characteristics of
persons with spinal cord injury in Turkey:
One-year experience of a primary referral
rehabilitation center
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Zerrin İnce, Didem Yenigün, Neşe Özgirgin

Ankara Physical Medicine and Rehabilitation Training and Research Hospital, Ankara, Turkey

Objective: To define the demographic and clinical characteristics of persons with spinal cord injury, rehabilitated
in a primary referral rehabilitation center in Turkey.
Design: Retrospective study.
Setting: Ankara Physical Medicine and Rehabilitation Training and Research Hospital, Ankara, Turkey.
Methods: Medical records of all patients with spinal cord injury (acute-subacute-chronic) at a single academic
referral center over the course of one year were reviewed. Variables of each patient were recorded, including:
age, sex, etiology, length of rehabilitation stay, neurological level of injury, level of neurological impairment
and severity of injury.
Results: Among 262 persons with spinal cord injury, 69.8% were male (male:female ratio is 2.31 : 1). Mean age
was 38.3 ± 17.6 years. Falls were the most common cause of injury. The majority of falls were falls from a height
(93.3%). More than 20% of falls from a height were related to occupational injury. The most common neurological
level of injury was L1. Of all persons 46.2% had thoracic, 27.5% had lumbar and 26.3% had cervical lesions. The
mean length of rehabilitation stay was 52.1 ± 25.5 days. Persons with motor complete injury and with a shorter
(<12 months) time since injury had longer length of rehabilitation stay.
Conclusion: The mean age of SCI population is increasing. Falls constitute the majority of etiologic factors and
are more common in persons >60 years old. More than 20% of falls from a height are related to occupational
injury. Male-female ratio is decreasing. Thoraco-lumbar injures are more common than cervical injuries.
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Introduction
Epidemiological and demographic characteristics of
spinal cord injury (SCI) vary according to region and
time. In Turkey an incidence of 8–21 cases per million
population has been reported from different regions
and at different times.1,2 Investigations about the demo-
graphic and clinical characteristics of SCI provide better
understanding about the reasons, risk factors, clinical
consequences and complications of SCI, leading to
improvement of preventive strategies. In the literature
there are only a few outdated studies from Turkey

about the demographics and clinical properties of
SCI.1–5

The aim of the present study was to identify the up to
date clinical and demographic characteristics of persons
with SCI admitted to a referral rehabilitation center
which represents the whole segments of Turkish
population.

Methods
The hospital ethical committee’s approval was obtained.
The medical records of all persons with SCI (acute-suba-
cute-chronic) rehabilitated in Ankara Physical Medicine
and Rehabilitation (APMR) Training and Research
Hospital during 1-year period between June 1, 2013
and May 31, 2014 were reviewed retrospectively. The
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persons whose rehabilitation programme had been
started before June 1, 2013 or lasted after May 31, 2014
were excluded even if they were on inpatient rehabilita-
tion programme between these dates. APMR Training
and Research Hospital is a major rehabilitation center
of Turkey, where the persons with SCI are most com-
monly referred nation-wide, and is located in the capital
city Ankara. Ankara is located in the middle part of
Turkey and transportation to Ankara is easy from all
parts of Turkey. APMR Training and Research
Hospital has themaximal bed capacity among all rehabi-
litation centers affiliated to the Turkish Ministry of
Health. Each year 350–400 persons with SCI from all
parts of Turkey are rehabilitated at this center.

Two hundred sixty-two consecutive persons with SCI
were included in the study. For missing information,
patient interviews were carried out by telephone calls.
The demographic and clinical characteristics of the
persons including the age at the time of injury, sex, etiol-
ogy, time since injury (time passed since the first day of
SCI), length of rehabilitation stay (LORS), neurological
level of injury (NLI), level of neurological impairment
(LNI), lesion severity, existence of associated injuries,
existence of vertebral fracture/dislocation, history of
surgical management and discharge destination were
recorded. The persons were divided into six age groups
as 0–15, 16–30, 31–45, 46–60, 61–75 and ≥76.6

Causes of injury were grouped as motor vehicle accident
(MVA), fall (fall from height, simple fall), iatrogenic,
gunshot wound (GW), stab-wound (SW), fall of
weight, tumor and diving accident. Fall from height is
defined according to ICD 10 codes W 10–15 as fall
from stairs/ steps/ ladder/ scaffolding/ building/ struc-
ture/ tree/ cliff. Simple fall is defined as a low energy
fall while standing or walking on ground level . Fall of
weight is defined as being trapped in the wreckage or
being crushed under a falling heavy object . Etiologic
factors were also grouped into two categories as trau-
matic (MVA, fall, GW, SW, fall of weight, diving acci-
dent) and non-traumatic (tumor, iatrogenic) for further
statistical analysis. NLI refers to the most caudal
segment of the spinal cord with normal sensory and
antigravity motor function on both sides of the body,
provided that there is normal (intact) sensory and
motor function rostrally.7 It was defined from cervical
1st vertebra (C1) to lumbar 5th vertebra (L5) and also
grouped as cervical, thoracic and lumbar for further
analysis. Level of neurological impairment was deter-
mined according to the American Spinal Injury
Association (ASIA) Impairment Scale (AIS) as AIS
A-B-C-D and E.8 Persons were further categorized as
motor complete SCI (including subjects AIS A and B)

and motor incomplete SCI (including subjects AIS C,
D and E) for some statistical analysis.9,10 Lesion severity
was defined as, complete tetraplegia, incomplete tetra-
plegia, complete paraplegia and incomplete paraplegia.7

The study protocol was approved by the hospital
ethics committee.

Statistical analysis
Statistical analyses were performed by using SPSS
version 11.5 software (SPSS Inc., Chicago, IL, USA).
The Kolmogorov-Smirnov test was used to determine
whether the continuous variable distribution was
normal. Descriptive statistics were provided as mean ±
standard deviation or median (minimum–maximum)
for continuous variables while the number of cases
and percentages were used for nominal variables. The
Mann–Whitney U test was used to determine whether
a statistically significant difference was present for con-
tinuous or orderable variables not normally distributed.
χ2 test was used for categorical comparisons. When
comparing more than 2 groups, Kruskal-Wallis test
was used for non-normally distributed numerical vari-
ables. Bonferroni corrected Mann-Whitney U test was
used for paired comparisons. A P value <0.05 was con-
sidered statistically significant.

Results
During 1-year study period, 262 persons with SCI were
admitted to APMR Training and Research Hospital.

Age and sex
Of all persons 183 were male (69.8%) and 79 were female
(30.2%).Male:female ratio is 2.31:1.Mean age at the time
of injury was 38.3± 17.6 years (median: 35, range: 2–80
years). Most of the study population were aged 16–30
years (n=86, 32.8%) at the time of injury, followed by
the group of 31–45 years (n= 68, 26%). Age group distri-
bution of males and females was shown on Fig. 1. Mean
age of males was 37.3± 16.7 (median: 34, range: 2–80)
years and mean age of females was 40.7± 19.5 (median:
39, range: 9–77) years at the time of injury and there was
no statistically significant difference between them. (P=
0.248) (Mann-Whitney U test) When sex distribution
between different age groups was analysed male domi-
nancy in 16–30, 31–45, 46–60 age groups was observed
and rates were similar in 0–15, 61–75 and≥76 age groups.

Etiology
The most common cause of injury was falls (34.4%), fol-
lowed by MVA (30.2%), iatrogenic (9.9%), tumors (8%),
violence (7.6%) (GW 6.46% and SW 1.14%), fall of
weight (4.6%), anddiving accidents (1.9%).The remaining
3.4%was due tomiscellanous etiology.Among 26 persons
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with iatrogenic SCI, therewere 11with failed neck surgery,
10with failed back surgery, 1with thoracic spine surgery, 3
with scoliosis/kyphosis surgery and 1 with abdominal
aortic aneurysm repair. Etiologic distribution according
to gender was shown on Fig. 2. The majority of falls
were falls from a height (93.3%). More than 20% of falls
from a height and 75% of falls of weight were related to
occupational injury. Occupational causes constitute up
to 10.3% of all SCIs and 13.1% of traumatic SCIs. Only
1.9% of all SCIs were attempted suicide and all of them
were due to fall from a height. A significant difference
was observedwhen themedian age of the persons in differ-
ent etiologic groups were compared (Table 1). The sub-
group analysis revealed statistically significant difference
between the median ages of falls and iatrogenic SCIs
(P< 0.001), MVAs and iatrogenic SCIs (P< 0.001),
MVAs and tumors (P= 0.001), violence and iatrogenic
SCIs (P= 0.000), violence and tumors (P= 0.001), fall
of weight and iatrogenic SCIs (P< 0.001), diving acci-
dents and iatrogenic SCIs (P= 0.002), diving accidents
and tumors (P= 0.004).Age group distribution according
to etiologywas shown inTable 2.NLI and sex distribution
according to different etiologieswere also given inTable 3.

Level and severity of injury
Themost commonNLIwas L1, followed by T12, L2 and
then C4 respectively. L1 was the most common level in
males, whereas T12 was the most common level among
females. Injury level distribution was shown on Fig. 3.
There is a bimodal distribution of lesion level which is

similar for both males and females. The most prominent
peak is at T12-L1-L2 levels followed by C4-C5-C6-C7.
(Fig. 3) When NLI was grouped as cervical, thoracic
and lumbar, there was no statistically significant differ-
ence between males and females in the means of NLI
(P = 0.207) (χ2 test). Of all persons 46.2% had thoracic,
27.5% had lumbar and 26.3% had cervical lesions. The
distribution of persons according to lesion severity and
AIS was shown in Tables 4 and 5.

Surgical intervention, associated lesions, length
of rehabilitation stay and discharge destination
Among all persons with SCI, 71.8% had vertebral frac-
ture and/or dislocation and 89.6% had some kind of
surgical intervention of the spine. Associated injuries,
including upper/lower extremity fractures, thoracic
injury, head injury and abdominal injuries, were found
in 27.5% of the study population.
The mean length of rehabilitation stay (LORS) was

52.1 ± 25.5 days, (median: 49). Persons with motor
complete SCI had a longer LORS (median: 56, min-
max: 1–149 days) compared to persons with motor
incomplete SCI (median: 44, min-max: 4–165 days),
and this was statistically significant. (P = 0.002)
(Mann-Whitney U ) Moreover persons with a disease
duration < 12 months had longer LORS (median: 56,
min-max: 4–165 days) than persons with a disease dur-
ation > 12 months (median: 43, min-max: 1–96 days).
(P < 0.001) (Mann Whitney U ) Age (P = 0.142)
(Kruskal Wallis), sex (P = 0.163)(Mann Whitney U)

Figure 1 Age distribution of male and female persons with SCI (percentages at the top of columns mean % value of all males/
females).
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and NLI (P = 0.956) (Kruskal Wallis) had no statisti-
cally significant effect on LORS. All of the study
population was discharged at the end of the rehabilita-
tion period., 90.8% were discharged home and 9.2%
were discharged to other facilities like nursing
home, emergency units of other hospitals for acute pro-
blems, etc.

Discussion
The present study is an update study which represents
the whole SCI population in Turkey. The former
studies from Turkey are either outdated4 or regional1–3

or from military hospitals5,11,12 and as a result can not
provide current information about the whole SCI popu-
lation in Turkey.

Figure 2 Etiologic distribution of male and female persons with SCI.
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The current population of Turkey is approximately 80
million.13 Acording to the incidence rate given above,
there are approximately 650–1700 new SCI cases in
Turkey each year. The number of persons with SCI reha-
bilitated in our center each year, corresponds to 15–42%
of the number of new cases in that period. But in fact
there are also chronic SCI patients in that population.
This situation is mainly originated from the health-
care system in Turkey. In our country, all Turkish citi-
zens have health coverage and all medical costs (includ-
ing rehabilitation) are paid by government in any case of
trauma/disease but patients are not directed to rehabili-
tation hospitals systematically. Persons with SCI admit
to outpatient rehabilitation units on an individual
basis after the primary care in surgical units. After
their first time assessment by a physiatrist at the
outpatient units, persons with SCI who are likely to
benefit from rehabilitation are hospitalized. This gives
way to delay in hospitalization for rehabilitation.
Psychological, social and cultural factors associated
with SCI in Turkey, such as poverty, limited education
and low literacy, make rehabilitation access more diffi-
cult too. Combined with the low inpatient rehabilitation
bed capacity, these factors give way to late rehabilitation

access in Turkey and people are usually cared by a
family member at home during the acute and subacute
period. In addition to these, a small number of patients
are also hospitalized for control of their orthosis and
control urodynamic evaluation. So this study is not an
incidence study, but instead a study reflecting the clinical
and demographic characteristics of persons with SCI
rehabilitated in the primary rehabilitation center in
Turkey. As a result, this work may provide an insight
to the general SCI population in Turkey.

Age and Sex
In previous studies from Turkey the mean age of persons
with SCI ranged between 30.6 and 35.5.1–5 The avarage
age of study population at the time of injury in our study
was 38.3 years, up from the mean ages reported pre-
viously from Turkey.
Moreover when the age group distribution was inves-

tigated 13.35% of SCI population in our study were over
60 years old at the time of injury (Fig. 1). This ratio is
also higher than the ratios reported in the former
studies from Turkey, such as 6.4%,5 8.4%,12 8.7%4 and
4.45%.2 The mean age of persons with SCI is slowly
increasing in the literature12,14 with a shift to higher

Table 1 Age at the time of injury according to SCI etiology.

Etiology Age mean ± SD, median (min-max) P

Fall (n = 90) 38.1 ± 17.8, 34 (2–77) 0.000
Motor vehicle accident (n = 79) 33.3 ± 15.3, 30 (11–75)
Iatrogenic (n = 26) 55 ± 18, 56.5 (14–80)
Tumor (n = 21) 46 ± 15.4, 49 (15–73)
Violence (n = 20) 29.5 ± 11.8, 30 (3–51)
Fall of weight (n = 12) 38 ± 12, 36 (17–59)
Diving accident (n = 5) 19.4 ± 6.1, 17 (13–28)
Others (n = 9) 48.7 ± 18.5, 53 (19–72)

***Kruskal Wallis test, Bonferroni correction.

Table 2 Age group distribution of patients according to SCI etiology.

Etiology 0–15 years 16–30 years 31–45 years 46–60 years 61–75 years ≥76

Fall (n = 90)
Fall from a height (n = 84)

Occupational (n = 18) 7(38.9%) 9(50%) 2(11.1%)
Accidental (n = 61) 5 (8.2%) 17(27.9%) 15(24.6%) 14(23%) 9(14.8%) 1(1.6%)
Suicide (n = 5) 1(20%) 4(80%)

Simple fall (n = 6) 1(16.7%) 1(16.7%) 1(16.7%) 1(16.7%) 2(33.3%)
Motor vehicle accident (n = 79) 4 (5.1%) 36(45.6%) 22(27.8%) 12(15.2%) 5(6.3%)
Iatrogenic (n = 26) 2(7.7%) 4(15.4%) 8(30.8%) 11(42.3%) 1(3.8)
Tumor (n = 21) 1(4.8%) 3(14.3%) 5(23.8%) 9(42.9%) 3(14.3%)
Gunshot wound (n = 17) 2(11.8%) 6(35.3%) 6(35.3%) 3(217.6%)
Fall of weight (n = 12)
Occupational (n = 9) 3(33.3%) 3(33.3%) 3(33.3%)
Accidental (n = 3) 1(33.3%) 2(66.7%)
Diving accident (n = 5) 1 (20%) 4(80%)
Stabwound (n = 3) 2(66.7%) 1(33.3%)
Others (n = 9) 2(22.2%) 1(11.1%) 4(44.4%) 2(22.2%)
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SCI rates in the elderly population.16,17 The results of
our study confirms that these findings are also true for
Turkish population. New aging SCI population is
most likely due to the increasing overall life expentancy
in Turkey.13

Studies from all over the world show that males have a
higher risk of SCI compared to females.15,18–20 Previous
studies from Turkey reported male/female ratios
between 2.5/1 and 3.38/1.2,4,5 The male to female
ratio in our study was 2.31/1, lower compared to the
former studies from Turkey. In fact there seems to be a
lowering trend in this ratio worldwide over time.2,16,20

This may be due to socioeconomic changes and cultural
development resulting in women being more integrated
into the labor market. According to Gür2 and
Pickett,16 however, this rate decline is due to the
decrease in male persons not an increase in females.

Further longitudinal studies are needed to explain the
underlying reasons for the shift in male/female ratio.

Etiology
The overwhelming cause of SCI was MVA in the pre-
vious reports from Turkey.2,4,5 This information was
also valid for other parts of the world.15,18,20 But as
the population gets older, the ratio of falls among etio-
logic factors also increase.21 According to our results,
37.1% of the study population >60 years old were
injured due to a fall. Our results were also in concor-
dance with a recent study from Turkey by Güzelküçük
et al.12 This study investigated SCI in older population,
and reported that 32.8% of SCI were due to falls, much
more than MVA in persons with SCI > 60 years old.
Elderly people are more prone to falls because of
vertigo and poor postural stability.22 In addition to

Table 3 Neurological level of injury and sex distribution of patients according to SCI etiology.

Neurological level of injury (n,%) Sex (n,%)

Etiology (n) Cervical Thoracal Lumbar Male Female

Fall (n = 90) 6 (6.7%) 51 (56.7%) 33 (36.7%) 62 (68.9%) 28 (31.1%)
MVA (n = 79) 36 (45.6%) 31 (39.2%) 12 (15.2%) 56 (70.9%) 23 (29.1%)
Iatrogenic (n = 26) 9(34.6%) 8(30.8%) 9(34.6%) 13 (50%) 13 (50%)
Tumor (n = 21) 5(23.8%) 11(52.4%) 5(23.8%) 14 (66.7%) 7 (33.7%)
Gunshot wound (n = 17) 4(23.5%) 12(70.6%) 1(5.9%) 15 (88.2%) 2 (11.8%)
Fall of weight (n = 12) 0(0%) 3 (25%) 9(75%) 12 (100%) 0 (0%)
Diving accident (n = 5) 5(100%) 0(0%) 0(0%) 5 (100%) 0 (0%)
Stab wound (n = 3) 1 (33.3%) 2(66.7%) 0(0%) 3 (100%) 0 (0%)
Others (n = 9) 3(33.3%) 3(33.3%) 3(33.3%) 3 (33.3%) 6 (66.7%)

Figure 3 Injury level distribution of male and female persons with SCI.
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this, falls related to occupational injury are also very
common in our country,23 as reported in our study
(more than 20% of falls from a height), and this also
increases the percentage of falls as an etiologic factor.
In our study, forall causes of injurymales outnumbered

females except iatrogenic SCI. Moreover falls andMVAs
are most common in 16–30 age group. Also mean age in
diving accidents (19.4) and violence (29.5) are the lowest
compared tomean ages in other etiologies. These findings
are concordant with the previous studies.5,11

Level and severity of injury
Previously published reports from developed countries
report that cervical lesions constitute the majority of
SCI (50–75%),15,18,19,24 and C5 and C4 are the most
common levels. Contrary to these findings our results
showed only 26.3% of SCI were cervical but 46.2%
were thoracic and 27.5% were lumbar. Our data
showed L1 is the most common level followed by
T12, L2 and then C4. These are similar with the pre-
vious studies from Turkey2,5,11 and other developing
parts of the world.25 There is also a remarkable
bimodal lesion level distribution with the most promi-
nent peak between T12-L2 and the second most promi-
nent peak between C4-C7 (Fig. 3). This is partly
associated with the falls being the most common etiol-
ogy of SCI from our referrals in Turkey. SCI due to
falls predominately results in thoracic and lumbar
lesions.5 Poor seat belt wearing habits may also be a sig-
nificant contributing factor to the high incidence to
thoracolumbar injuries. In underdeveloped or develop-
ing countries such as Turkey seat belt use is low, and
this may result in increased mortality instead of cervical
lesions in head-on passenger car collisions.26 AIS of the
persons with SCI in our study were compatible with the
other parts of the world, as the most common AIS was
AIS A, followed by AIS D.15,18

Surgical intervention, associated lesions, length
of rehabilitation stay and discharge destination
Vertebral fracture-dislocation ratio in our study (71.8%)
is similar to literature.15 According to the literature from
different parts of the world, surgical intervention is per-
formed in 44.2–58.9% of SCIs,15,18,26 much lower com-
pared to our results (89.6%). Another study from Turkey
also correlates with our surgical intervention ratio too.11

It is worth investigating why SCI requires more surgery
in Turkey. The rate of associated injuries is similar to
studies from Turkey and other parts of the world.2,4,18

The mean LORS is 52.1 days in our study, in associ-
ation with the new trends in rehabilitation. In the past,
rehabilitation periods for SCI were much more
longer,20 but over time LORS has diminished according
to more developed surgical stabilization techniques and
the lower complication rates such as severe infections/
pressure ulcers/sepsis, etc.5 According to our results
motor complete SCI is associated with a longer LORS
and this finding is in concordance with the literature.5,20

Furthermore persons with a shorter (<12 months) time
since injury have a longer LORS, as in acute and suba-
cute periods after SCI, functional loss is distinct and
longer periods of rehabilitation is needed.
Most (90.8%) of the study population were dis-

charged home. Although this ratio seems high,19,26 in
our opinion it is partly due to relatively late time of reha-
bilitation phase according to the factors discussed
above. So persons with SCI commonly have already
passed the acute SCI period necessiating a nursing
facilty at the time of discharge. Moreover there are
only a few number of these kind of facilities, and they
are not covered by public health insurance in Turkey.
As a result, persons with SCI are mainly discharged
home after rehabilitation in our center.

Conclusion
This study reflects the results of the persons with SCI
rehabilitated at a single rehabilitation center in Turkey.
At this rehabilitation center the mean age of SCI popu-
lation is increasing, falls constitute the majority of etio-
logic factors and are more common after the age of 60.
More than 20% of falls from a height, are related to
occupational injury. Male-female ratio is decreasing
and thoraco-lumbar injures are more common than cer-
vical injuries. Although our sample does not reflect all
of the new SCI population in Turkey, this data is perti-
nent since Turkey does not have a national SCI registry.
These results also may help define public health initiat-
ives, such as,policies protecting elderly from falls, dimin-
ishing work related injuries with priority to policies
about road quality, vehicle safety, seat belt use and

Table 4 Severity of SCI (n = 262).

Complete n, (%) Incomplete n, (%)

Tetraplegia n (%) 16 (6.1%) 53 (20.2%)
Paraplegia n (%) 76 (29%) 117 (44.7%)

Table 5 LNI of SCI patients (n = 262).

AIS n (%)

A 93 (35.5%)
B 43 (16.4%)
C 56 (21.4%)
D 69 (26.3%)
E 1 (0.4%)
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adherence to traffic rules. Moreover developing rehabi-
litation access (both by increasing bed availability and
raising public awareness about rehabilitation) and
nursing facilities that serve people after discharge from
rehabilitation are additional public health concerns for
persons with SCI in Turkey.
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