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Objective  To identify the prevalence and characteristics of neuropathic pain (NP) in patients with spinal cord 
injury (SCI) and to investigate associations between NP and demographic or disease-related variables.
Methods  We retrospectively reviewed medical records of patients with SCI whose pain was classified according 
to the International Spinal Cord Injury Pain classifications at a single hospital. Multiple statistical analyses were 
employed. Patients aged <19 years, and patients with other neurological disorders and congenital conditions were 
excluded.
Results  Of 366 patients, 253 patients (69.1%) with SCI had NP. Patients who were married or had traumatic 
injury or depressive mood had a higher prevalence rate. When other variables were controlled, marital status 
and depressive mood were found to be predictors of NP. There was no association between the prevalence of NP 
and other demographic or clinical variables. The mean Numeric Rating Scale (NRS) of NP was 4.52, and patients 
mainly described pain as tingling, squeezing, and painful cold. Females and those with below-level NP reported 
more intense pain. An NRS cut-off value of 4.5 was determined as the most appropriate value to discriminate 
between patients taking pain medication and those who did not.
Conclusion  In total, 69.1% of patients with SCI complained of NP, indicating that NP was a major complication. 
Treatment planning for patients with SCI and NP should consider that marital status, mood, sex, and pain subtype 
may affect NP, which should be actively managed in patients with an NRS ≥4.5. 
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INTRODUCTION

Chronic pain is a common secondary complication in 
patients with spinal cord injury (SCI), and between 65% 
and 85% of patients with SCI have reported pain symp-
toms [1,2]. Moreover, one-third of these patients have 
characterized their pain as severe [3]. Patients with SCI 
have reported many pain types, the most prevalent of 
which is musculoskeletal pain frequently localized in the 
shoulder, wrist, and back, which is reported to be com-
mon in both acute and chronic phases due to overuse or 
muscle weakness [3]. In recent studies, neuropathic pain 
(NP) has been found to be as common as musculoskel-
etal pain [4], and is often considered to involve the most 
severe pain, presenting at and/or below the neurological 
injury level [3,5]. Of patients with SCI, >50% have re-
ported more than one pain type [6]. In addition, pain has 
been reported to persist and worsen with time [3], and to 
have a negative effect on a person’s physical, psychologi-
cal, and social functioning [7].

After an SCI, patients often report the onset of NP cau-
dal to the level of the lesion or at the same level within the 
associated spinal cord segment. Between 10% and 30% 
of patients with SCI have been reported to experience se-
vere NP sufficient to interfere with their activities of daily 
living [8]. Patients with SCI and NP have been reported 
to require more healthcare resources, such as inpatient 
admissions, emergency department visits, consulta-
tions with physicians, SCI- and pain-related procedures, 
physical therapy, and outpatient prescriptions than those 
without NP, resulting in an additional cost of $22,545 
per patient per annum for total healthcare expenditure 
after NP onset in a commercially insured population in 
the United States [9]. NP has been shown to be a major 
cause of distress in patients with SCI, and both pain and 
pain-related psychological distress interfere with patient 
participation in SCI-related rehabilitation and quality of 
daily life [10,11]. 

Therefore, it is important to diagnose and manage NP 
in SCI patients early and, to this end, there are a variety 
of SCI NP diagnostic tools available. Specific tools used to 
evaluate NP in patients with SCI include the McGill Pain 
Questionnaire, the Leeds Assessment of Neuropathic 
Symptoms and Signs, and the International Association 
for the Study of Pain (IASP) guidelines, which are limited 
in terms of distinguishing all types of pain associated 

with or without SCI. Moreover, many previous studies 
have used different classification methods; therefore, 
there has been wide variation in the reported dynamics 
of NP.

The International Spinal Cord Injury Pain (ISCIP) clas-
sification, a mechanism-based classification that distin-
guishes between nociceptive pain, NP, other pain, and 
unknown pain in patients with SCI, has been validated 
by the American Spinal Injury Association (ASIA) and 
the International Spinal Cord Society (ISCoS) [5]. It sets a 
standard of pain classification for patients with SCI, in an 
attempt to replace previous classifications that have led 
to widespread confusion in previous studies.

In South Korea, there has been variation in SCI-related 
pain study results due to a lack of a unified classification, 
and few epidemiological investigations regarding the 
prevalence and characteristics of NP in patients with SCI 
have been undertaken, despite the availability of many 
evaluation methods. 

Therefore, we aimed to identify the prevalence and 
characteristics of NP in patients with SCI using the ISCIP 
classification, which has greater reliability, and to in-
vestigate associations between NP and demographic or 
disease-related variables.

MATERIALS AND METHODS

Study patients
In this descriptive cross-sectional study, the medical 

records of patients with SCI admitted to the National 
Rehabilitation Center, Seoul, Republic of Korea between 
January 1, 2016 and December 31, 2017 were collected 
using a standardized form. Inclusion criteria comprised 
patients with an SCI whose pain records had been clas-
sified according to the ISCIP classification. Patients aged 
<19 years and patients diagnosed with other neurologi-
cal disorders (for example, Parkinson disease, multiple 
sclerosis, traumatic brain injury, and Guillain-Barré syn-
drome) and congenital conditions (spina bifida, cerebral 
palsy) were excluded. 

Clinical data collection
We recorded the demographic data (age, sex, marital 

status, occupational data, and educational status) and 
medical conditions (onset of injury, cause of injury, op-
eration status, complications, and medication on admis-
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sion) of each patient. 
We evaluated the neurological function of patients with 

SCI using the ASIA impairment scale, which determines 
the neurological level of injury (NLI) and the extent of in-
jury, according to the International Standards for Neuro-
logical Classification of Spinal Cord Injury (ISNCSCI) [12]. 

Concerning patients with pain, pain intensity was de-
fined on a 0–10 Numerical Rating Scale (NRS) (0=no pain 
and 10=worst possible pain), and pain characteristics 
were assessed according to the three tiers of the ISCIP 
classification, as follows [5]:

Tier 1: �Pain type (nociceptive pain, NP, other pain, or 
unknown pain).

Tier 2: �Pain subtype (musculoskeletal pain, visceral 
pain, other nociceptive pain, at-level SCI pain, 
below-level SCI pain, or other NP).

Tier 3: �Primary pain source and/or pathology. 
Nociceptive pain was defined as “pain arising from 

activation of nociceptors”, where a nociceptor is defined 
as “a sensory receptor that is capable of transducing and 
encoding noxious stimuli”. Subtypes of nociceptive pain 
include musculoskeletal pain, visceral pain, and other 
nociceptive pain. NP was defined as “pain caused by a 
lesion or disease of the somatosensory nervous system”. 
In SCI, NP is subdivided into at-level SCI (neuropathic) 
pain, below-level SCI (neuropathic) pain, and other 
(neuropathic) pain, whereas the latter is unrelated to SCI. 
At-level SCI pain refers to NP due to spinal cord or nerve 
root damage that occurs at the NLI and/or within three 
dermatomes below the NLI, but not in any lower der-
matomes. Pain that was considered due to cauda equina 
damage was also classified as at-level SCI pain. Below-
level SCI pain involved pain perceived more than three 
levels below the NLI, and was considered to be due to a 
lesion or disease affecting the spinal cord. Pain was clas-
sified as “other pain” if there was no detectable noxious 
stimulus, inflammation, or damage to the nervous sys-
tem responsible for the pain. If a pain type could not be 
clearly assigned to any of the aforementioned categories, 
it was classified as “unknown pain”. 

Assessment of depressive severity was determined 
using self-rating screening tools, namely, the Beck De-
pression Inventory 2nd edition (BDI-II) or the Geriatric 
Depression Scale (GDS). The BDI-II consists of 21 items, 
with possible scores ranging from 0 to 3, and is used to 
assess levels of depression (cognitive, affective, somatic, 

and vegetative symptoms of depression). The cut-off 
scores are as follows: 0–13, minimal; 14–19, mild; 20–28, 
moderate, and 29–63, severe depression [13]. The GDS is 
a 30-item questionnaire in which patients are requested 
to respond “yes” or “no” in reference to how they have 
been feeling over the past week. Scores of 0–13 are con-
sidered normal; 14–18 indicate mild depression; 19–21 
indicate moderate depression, and 22–30 indicate severe 
depression [14]. Patients aged ≥65 years undertook a 
GDS, whereas other patients undertook a BDI-II.

Spasticity was estimated using the Modified Ashworth 
Scale (MAS), a reliable clinical scale used to measure 
muscle spasticity in spinal cord injuries—ranging from 
0 (no spasticity) to 4 (rigid in flexion or extension) [15]. 
We classified those with an MAS score of zero as a group 
with no spasticity and those with an MAS score of >1 as a 
group with spasticity. Functional status was evaluated us-
ing the Korean version of the Spinal Cord Independence 
Measure 3rd edition (KSCIM-III) and the mode of loco-
motion (ambulation vs. wheelchair use). The KSCIM-III 
tool is used to evaluate the daily independent living index 
for patients with SCI, with a high degree of confidence in 
terms of its reliability and validity. The KSCIM-III com-
prises 19 items with 3 subscales: self-care (6 items, 0–20 
points), respiration and sphincter management (4 items, 
0–40 points), and mobility (9 items, 0–40 points). Mobil-
ity is further categorized into room and toilet mobility (3 
items, 0–10 points) and indoor and outdoor mobility (6 
items, 0–30 points) [16].

Institutional Review Board approval
In October 2018, we obtained approval from the In-

stitutional Review Board of the National Rehabilitation 
Center to undertake this study (No. NRC-2018-06-039). 
The study duration was 12 months, from February 20, 
2019 to February 19, 2020. As this study involved a retro-
spective design with anonymized data, a requirement for 
informed patient consent was waived. The Declaration of 
Helsinki was upheld.

Statistical analysis
Statistical analyses were performed using the Statistical 

Package for Social Sciences (SPSS) version 20 software 
(IBM, Armonk, NY, USA). A descriptive analysis was per-
formed on the demographic, clinical, and pain-related 
characteristics. Data are presented as mean±standard 
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deviations and percentages. To evaluate correlations 
between the prevalence of NP and other variables, a χ2 
test and linear-by-linear associations were used. Logistic 
regression analysis was used to analyze the contribution 
of single variables after adjusting for other variables. An 
independent t-test and a one-way ANOVA and Pearson 
correlation coefficient (r) were used for the calculation of 
correlations between pain intensity and other variables. 
A receiver operating characteristic (ROC) curve analysis 
was performed to determine the cut-off value of the NRS, 
to provide the best values concerning sensitivity and 
specificity for estimating pain severity clinically, in terms 
of a therapeutic threshold for medication. The p-values 
<0.05 were considered to be statistically significant.

RESULTS

During the period from January 1, 2016 to December 
31, 2017, 439 patients with SCI were admitted to the Na-

tional Rehabilitation Center. We excluded 73 patients 
from the analysis due to a diagnosis of other neurological 
disorders or congenital conditions, and patients aged <19 
years old. Finally, we analyzed data concerning 366 pa-
tients, of whom 253 (69.1%) patients had NP and 113 had 
no NP, according to the ISCIP classification.

Prevalence of NP
The demographic characteristics of the included pa-

tients are summarized in Table 1. The prevalence of NP 
according to each group is shown in Table 2. The pain 
prevalence among females (72/96, 75.0%) was slightly 

Table 1. Demographic characteristics of the study partici-
pants

Characteristic Value
Sex

   Male 270 (73.8)

   Female 96 (26.2)

Age (yr) 53.87±15.94

   20–29 31 (8.5)

   30–39 45 (12.3)

   40–49 61 (16.7)

   50–59 87 (23.8)

   60–69 78 (21.3)

   ≥70 64 (17.5)

Marital status

   Married 255 (69.7)

   Single 111 (30.3)

Occupation

   Employed 264 (72.1)

   Unemployed 102 (27.9)

Educational status

   Primary school graduate or lower 38 (10.4)

   Middle school graduate 46 (12.6)

   High school graduate 151 (41.3)

   College graduate or higher 131 (35.8)

Values are presented as number (%) or mean±standard 
deviation.

Table 2. Prevalence of neuropathic pain according to 
each demographic variable

Demographic variable n Prevalence p-value
Sex 0.14

Male 270 181 (67.0)

Female 96 72 (75.0)

Age (yr) 0.94

<50 137 95 (69.3)

≥50 229 158 (69.0)

Marital status 0.008*

Married 255 187 (73.3)

Single 111 66 (59.5)

Occupation 0.52

Employed 264 185 (70.1)

Unemployed 102 68 (66.7)

Educational status 0.87

Primary school graduate or 
lower

38 25 (65.8)

Middle school graduate 46 34 (73.9)

High school graduate 151 104 (68.9)

College graduate or higher 131 90 (68.7)

Depression severity 0.001**

None  
(BDI-II 0–13, GDS 0–13)

168 108 (64.3)

Mild  
(BDI-II 14–19, GDS 14–18)

50 32 (64.0)

Moderate  
(BDI-II 20–28, GDS 19–21) 

30 25 (83.3)

Severe (BDI-II 29–, GDS 22–) 31 28 (90.3)

Values are presented as number (%).
BDI-II, Beck Depression Inventory 2nd edition; GDS, Ge-
riatric Depression Scale. 
*p<0.05 according to Pearson chi-square test, **p<0.05 
according to the linear-by-linear association test.
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higher than that among males (181/270, 67.0%), but this 
difference was not statistically significant (p=0.14). In 
married patients with SCI, the prevalence of NP (187/255, 
73.3%) was significantly higher than that in single pa-

tients (66/111, 59.5%) (p=0.008). Outcomes concerning 
279 patients who completed the BDI-II or the GDS are 
reported in Table 2. Our findings showed that, when pa-
tients with NP were classified into groups in terms of no 
depression or mild, moderate, and severe depression, ac-
cording to the criteria of each assessment tool and then 
combined, the more depressed a group was, the higher 
the prevalence of NP (p=0.001). There was no association 
between the prevalence of NP and other demographic 
variables.

The prevalence of NP among the groups classified ac-
cording to each clinical variable is shown in Table 3. The 
prevalence of NP was 67.9% in patients with acute SCI 
and 70.6% in patients with chronic SCI. The prevalence 
of NP was 73.9% in patients with complete SCI, which 
was higher than for patients with incomplete SCI (67.1%) 
(p=0.19). In terms of the NLI, or in the combined type 
and NLI, there was no significant difference between 
each group. The prevalence of NP was 73.1% in patients 
with traumatic SCI, which was significantly higher than 
that in patients with non-traumatic SCI (61.3%) (p=0.02). 
No statistically significant contribution to the prevalence 
of NP was found in the groups classified according to pa-
tient functional status, operation status, and spasticity.

We performed logistic regression analysis to analyze the 
contribution of single variables after adjusting for other 
variables. In the logistic regression analysis, only marital 
status and depressive mood were predictors of NP (p=0.04 
and p=0.01, respectively). No statistically significant con-
tribution to the prevalence was found according to the 
etiology of injury groups (p=0.09). 

Characteristics of NP
NP-related characteristics are reported in Table 4. In to-

tal, of 253 patients who had NP, 232 patients (91.7%) had 
below-level SCI pain, 32 patients (12.6%) had at-level SCI 
pain, and 15 patients (5.9%) had both at-level and below-
level SCI pain. The mean NRS score was 4.52±1.80 and 
tingling (50.6%) was the most common pain description 
for patients with SCI, followed by squeezing (6.3%), pain-
ful cold (6.3%), and hot burning pain (5.5%). Regarding 
pain medication, we included all pain-related drugs that 
had been prescribed for each patient. Of patients with 
NP, 73.1% had been prescribed anti-epileptic medica-
tion (gabapentin, 37.5%; pregabalin, 35.6%); opioids, 
44.7% (tramadol, 33.2%; other opioids, 11.5%); analge-

Table 3. Prevalence of neuropathic pain according to 
each clinical variable

Clinical variable n Prevalence p-value

Onset 0.57

   Acute (<6 months) 196 133 (67.9)

   Chronic (≥6 months) 170 120 (70.6)

Type of injury 0.19

   Complete 111 82 (73.9)

   Incomplete 255 171 (67.1)

ASIA impairment scale 0.16

   A 111 82 (73.9)

   B 41 23 (56.1)

   C 60 44 (73.3)

   D 154 104 (67.5)

NLI 0.80

   Cervical 190 131 (68.9)

   Thoracic 121 82 (67.8)

   Lumbar 55 40 (72.7)

Type of injury & NLI 0.53

   Complete, paraplegia 55 42 (76.4)

   Incomplete, paraplegia 123 84 (68.3)

   Complete, tetraplegia 56 40 (71.4)

   Incomplete, tetraplegia 132 87 (65.9)

Etiology of injury 0.02*

   Traumatic 242 177 (73.1)

   Non-traumatic 124 76 (61.3)

Locomotion 0.31

   Wheelchair dependent 293 199 (67.9)

   Gait 73 54 (74.0)

Operation 0.06

   Performed 319 226 (70.8)

   Not performed 47 27 (57.4)

Spasticity 0.79

   Spastic 156 109 (69.9)

   None 210 144 (68.6)

Values are presented as number (%).
ASIA, American Spinal Injury Association; NLI, neuro-
logical level of injury. 
*p<0.05 according to Pearson chi-square test.
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sics, 47.0% (acetaminophen, 29.6%; non-steroidal anti-
inflammatory drugs [NSAIDs], 17.4%); tricyclic anti-
depressants (TCAs), 14.6%; selective serotonin reuptake 
inhibitors (SSRIs)/serotonin and norepinephrine reup-
take inhibitors (SNRIs)/serotonin antagonist and reup-
take inhibitors (SARIs), 4.0%; and benzodiazepines, 1.2%. 

The correlation between NP intensity and medical 
factors

The mean pain intensity according to demographic or 

Table 4. Pain-related characteristics of neuropathic pain

Characteristic Value
Pain subtype

   At-level 32 (12.6)

   Below-level 232 (91.7)

   Other 7 (2.8)

Pain intensity (NRS) 4.52±1.80

Pain description

   Tingling 128 (50.6)

   Squeezing 16 (6.3)

   Painful cold 16 (6.3)

   Hot-burning 14 (5.5)

   Electric shock-like 8 (3.2)

   Shooting 6 (2.4)

   Pricking 4 (1.6)

   Sharp 3 (1.2)

   No response 91 (36.0)

Pain medication

   Gabapentin 95 (37.5)

   Pregabalin 90 (35.6)

   Tramadol 84 (33.2)

   Acetaminophen 75 (29.6)

   NSAID 44 (17.4)

   TCA 37 (14.6)

   Other opioids 29 (11.5)

   SSRI/SNRI/SARI 10 (4.0)

   Benzodiazepines 3 (1.2)

   None 49 (19.4)

Values are presented as number (%) or mean±standard 
deviation.
NRS, Numerical Rating Scale; NSAID, non-steroidal 
anti-inflammatory drug; TCA, tricarboxylic acid; SSRI, 
selective serotonin reuptake inhibitor; SNRI, serotonin-
norepinephrine reuptake inhibitor; SARI, serotonin an-
tagonist reuptake inhibitor. 

Table 5. Intensity of neuropathic pain according to each 
demographic or clinical variable

Variable
Pain intensity 

(NRS)
p-value

Sex 0.03*

Male 4.37±1.79

Female 4.90±1.79

Age (yr) 0.59

<50 4.60±1.67

≥50 4.47±1.88

Marital status 0.90

Married 4.53±1.89

Single 4.50±1.53

Occupation 0.45

Employed 4.47±1.77

Unemployed 4.66±1.88

Educational status 0.32

Primary school graduate or 
lower

4.64±1.96

Middle school graduate 4.97±1.75

High school graduate 4.53±1.88

College graduate or higher 4.31±1.67

Depression severity 0.82

None (BDI-II 0–13, GDS 0–13) 4.40±1.76

Mild (BDI-II 14–19, GDS 
14–18)

4.59±1.93

Moderate (BDI-II 20–28, GDS 
19–21)

4.44±1.26

Severe (BDI-II 29–, GDS 22–) 4.71±1.70

Onset 0.15

Acute (<6 months) 4.37±1.76

Chronic (≥6 months) 4.69±1.84

Type of injury 0.64

Complete 4.60±1.66

Incomplete 4.49±1.87

ASIA impairment scale 0.30

A 4.60±1.66

B 4.22±1.68

C 4.91±1.97

D 4.37±1.85

NLI 0.30

Cervical 4.69±1.85

Thoracic 4.30±1.65

Lumbar 4.43±1.91
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clinical factors in patients with NP is shown in Table 5. 
The mean NRS score in women was 4.90±1.79, which was 
significantly higher than that in men (4.37±1.79; p=0.03). 
In terms of pain subtype categories, we compared those 
with at-level SCI pain only with those with below-level 
SCI pain only. The mean NRS score for below-level SCI 
pain was 4.51±1.77, which was significantly higher than 
that for at-level SCI pain (mean NRS, 3.14±1.03; p<0.001). 
No statistically significant tendency in pain intensity was 
found in the groups classified using other variables.

Pain intensity used clinically as a therapeutic threshold 
for medication

The cut-off value of the NRS was determined on the 

basis of sensitivity and specificity, corresponding to the 
different total scores. ROC curve analysis identified a 
score of 4.5 as the optimal cut-off value (values of the 
area under the curve ranged from 0.55 to 0.70; p=0.006). 
The graph plotting the cut-off point optimizing the sensi-
tivity and specificity values showed a cut-off point of ≥4.5 
points as the most appropriate value for discriminating 
between those who took pain medication and those who 
did not (Fig. 1).

DISCUSSION

This study was the first to analyze the prevalence and 
other dynamics of NP in Korean patients with SCI. In pre-
vious studies, the prevalence of NP in patients with SCI 
has been estimated to range from 30% to 90% [1,17,18]. 
In a systematic review and meta-analysis to consider the 
pooled point prevalence of NP post-SCI, prevalence rates 
for NP were reported to be 53% [4]. Although there is a 
consensus that NP is a common complication post-SCI, 
there are no agreed criteria to clearly define and classify 
SCI-related NPs. Many different classification schemes 
have been reported [19], and there have been widely 
varying estimates of the prevalence of various types of 
pain post-SCI. We found the prevalence of NP in pa-
tients with SCI was 69.1% according to the most recently 
upgraded and validated ISCIP classification, which was 
higher than that of other SCI cohorts. It is expected that 
future studies applying the ISCIP classification in a clini-
cal setting will provide a more accurate understanding of 
SCI-related NP. 

Table 5. Continued

Variable
Pain intensity 

(NRS)
p-value

Type of injury & NLI 0.47

Complete, paraplegia 4.50±1.58

Incomplete, paraplegia 4.29±1.79

Complete, tetraplegia 4.70±1.76

Incomplete, tetraplegia 4.68±1.93

Etiology of injury 0.27

Traumatic 4.44±1.75

Non-traumatic 4.71±1.92

Locomotion 0.43

Wheelchair dependent 4.57±1.76

Gait 4.35±1.94

KSCIM-III 0.17

Operation 0.81

Performed 4.53±1.76

Not performed 4.44±2.17

Spasticity 0.53

Spastic 4.44± 1.83

None 4.58±1.78

Pain subtype <0.001*

At level 3.14±1.03

Below level 4.51±1.77

Values are presented as mean±standard deviation.
NRS, Numerical Rating Scale; BDI-II, Beck Depression 
Inventory 2nd edition; GDS, Geriatric Depression Scale; 
ASIA, American Spinal Injury Association; NLI, neuro-
logical level of injury; KSCIM-III, Korean version of the 
Spinal Cord Independence Measure 3rd edition.
*p<0.05 according to the independent t-test.
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Fig. 1. Cut-off point for the Numerical Rating Scale dis-
criminating between those who took pain medication 
and those who did not.
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Some studies report that NP is more prevalent in pa-
tients with paraplegia [20], incomplete lesions or trau-
matic SCIs [20,21], women [1], older patients [22], and 
patients with depression or anxiety [23]. However, other 
studies have reported contradictory findings [10,24]. 

In this study, traumatic SCI clearly had a higher NP 
prevalence than non-traumatic SCI, although this was 
not found to be significantly different when adjusting for 
other variables. While many studies have compared trau-
matic and non-traumatic SCI, most studies have reported 
no statistical significance in relation to NP. However, the 
overall NP prevalence in patients with traumatic SCI has 
been found to be higher than that in patients with non-
traumatic SCI [20]. A retrospective comparative cohort 
study involving 174 patients with SCI in Norway reported 
NP was more prevalent in those with traumatic SCI (57% 
vs. 43%); however, this finding was not statistically sig-
nificant [25]. Similarly, in a meta-analysis recording the 
pooled prevalence of NP post-SCI, patients with trau-
matic SCI had a higher prevalence rate for NP (43% vs. 
38%) [4]. However, it has also been shown that patients 
with traumatic SCIs tend to have complete lesions more 
frequently that are associated with a worse prognosis for 
neurologic improvement than those with non-traumatic 
SCIs [10,25,26]. In addition, people with non-traumatic 
SCI are significantly more likely to have paraplegia than 
tetraplegia [27]. We consider that the different mecha-
nisms of traumatic SCI and non-traumatic SCI could ex-
plain the difference in the generation of NP and clinical 
characteristics; however, further research is needed to 
substantiate this. 

In a study undertaken at a multidisciplinary pain center 
in Switzerland [6], depression was reported in 53% of pa-
tients with SCI-related NP and was reported to be more 
common than in patients without pain [3]. Similar to pre-
viously reported findings [2], a significant correlation was 
found between higher levels of depression and higher NP 
prevalence in this study. Several studies have suggested 
that the presence of NP causes depression in the patient 
population with SCI. In addition to difficulties involved 
in pain treatment, pain is a source of considerable psy-
chological distress for patients with SCI, and has been 
linked to depression and mental health [3,28]. In a recent 
study, a multidisciplinary cognitive behavioral program 
improved pain intensity and anxiety among patients with 
SCI-related NP, which suggests that mood may also affect 

NP [29]. Furthermore, some studies have suggested that 
circulating pro-inflammatory cytokines that occur after 
SCI are associated with the development of both pain 
and depression [30]. Further cohort studies are required 
to identify the correlation between pain and depressive 
mood, to ensure that optimal pain management and as-
sessment involving psychosocial characteristics of pain 
conditions post-SCI can be undertaken. 

In terms of demographics, the only significant relation-
ship identified in this study was between marital status 
and NP prevalence. Rita et al. reported that pain intensity 
among married patients was higher than that among 
single patients with traumatic SCI [31]. In one study, a 
univariate analysis of a cohort of patients with traumatic 
SCI found that married patients reported more pain in-
terference 2 years post-injury than single patients [28]. 
Some studies have reported greater pain-related cata-
strophizing might be expected in the presence of some-
one who gives distress-relieving responses and responds 
solicitously to pain behavior (e.g., a spouse) [32]. Accord-
ing to these theories, comfort, care, and help provided by 
spouses could aggravate the pain and could explain why 
NP prevalence was found to be higher in the married pa-
tients in our study.

As with most relevant studies, we did not find a sta-
tistically significant difference in NP prevalence among 
the other clinical characteristics, including functional 
status. Several studies have highlighted that patients in 
pain have a lower degree of independence [33]. However, 
those studies most frequently used assessments that in-
cluded various items related to quality of life (QOL) or 
social functioning, rather than motor ability alone [33]. 
Pain and pain interference appear to be separate issues 
in terms of the degree of physical restriction, and seem 
to have a secondary effect on the overall function of daily 
activities through causing depressed mood and a de-
crease in motivation. 

In previous studies concerning SCI-related NP, aver-
age visual analog scale (VAS) scores ranged from 5.16 to 
7.09 [34,35] and from 27% to 58% in patients reporting 
severe pain (NRS or VAS >6) [3]. However, the prevalence 
of severe pain in our patient population was low (15.7%); 
therefore, the average NRS score concerning NP was low 
(mean NRS score, 4.52±1.80). 

Pain descriptions in our study differed from those of 
previous studies. In our study, the most commonly re-
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ported description of SCI-related NP was tingling (50.6%), 
followed by a squeezing type of pain (6.3%) and pain-
ful cold (6.3%). However, other studies have reported 
that patients more commonly complained of hot burn-
ing pain, pricking, stabbing, numbness, or electric-type 
pain [6,35]. No multiple input boxes were available for 
patients to describe NP in our hospital admission notes; 
therefore, not all patients gave responses concerning all 
of their pain descriptions, even though they may have 
experienced several differing types of pain. As such, a 
limitation of our study was that we selected only the main 
pain description to ensure the accuracy of our findings. 
Furthermore, 36.0% of patients in our study had no in-
formation recorded concerning pain description, despite 
experiencing NP.

Drug use in treating SCI-related NP remains controver-
sial. The pharmacological management guidelines for NP 
recommend first-line medications, such as gabapentin/
pregabalin (antiepileptics, TCAs, or topical lidocaine), 
and second-line medications, such as tramadol or high 
potent opioids. Our patient population was primarily be-
ing treated for SCI-related NP with anti-epileptic medica-
tion, TCAs, tramadol, and opioids as first- or second-line 
medication [36]. Analgesics have also been prescribed 
for patients with NP. This is likely to be because many 
clinicians frequently prescribe analgesics for ill-defined 
or refractory NP in accordance with conventional prac-
tice [6], as NP usually presents as ill-defined and refrac-
tory. However, we were not able to accurately determine 
whether our study patients had been administered this 
medication for other causes of pain. 

Many studies have reported that NP intensity was not 
related to injury characteristics or demographic variables 
[6,24]. In contrast to previous studies [6,10,35], our study 
found that pain subtype and sex were related to pain 
intensity. Although not statistically significant, patients 
with below-level SCI pain were more likely to report their 
pain as worse than those with at-level SCI pain in some 
studies involving patients with SCI [37]. At-level SCI pain 
is known to result from damage to roots and nerves at or 
near to the level of injury due to the localization char-
acteristics of pain, and below-level SCI pain is known 
to be due to damage to the ascending sensory tract and 
sensory-related central nervous system [3,5]. We con-
sider these distinct mechanisms may affect pain severity 
differently. However, due to the small number of patients 

with at-level SCI pain only (n=14), our results should be 
interpreted with caution. Females are generally known to 
have lower pain thresholds, a greater ability to discrimi-
nate, higher pain ratings, and less tolerance of pain than 
males, despite being limited to nociceptive pain, which 
may explain our study findings in part [38]. Some studies 
that evaluated experimental SCI pain conducted on rats 
suggested that the magnitude of symptoms concerning 
SCI pain may differ between sexes [39]. However, further 
studies are needed to explain the possible mechanistic 
differences involved. Although several studies have iden-
tified an interactive association between SCI pain sever-
ity and the degree of mood disturbance [2,23], our study 
findings indicated that the degree of depressive mood 
was not related to pain intensity, and was only related to 
the prevalence of NP. 

Our findings indicated that not only were patients more 
likely to take medication for NP as it increased in inten-
sity, but that an NRS score of 4.5 was the optimal cut-off 
value used clinically as a therapeutic threshold for medi-
cation. A cut-off value for pain is needed to differentiate 
between patients who require pain management (those 
with moderate and severe pain) and those who do not 
(those with mild pain). In patients with SCI, pain severity 
can be categorized into mild, moderate, and severe pain, 
using ranges from 0 to 3, 4 to 6, and 7 to 10. This classi-
fication system has been shown to be effective in distin-
guishing pain intensity in terms of activity interference 
and psychosocial well-being [33,40]. Whether the cut-off 
value used in our study is an appropriate value as a treat-
ment threshold requires further verification because it 
has not been proven that an NRS >4.5 indicates that treat-
ment is required due to significantly more severe activity 
interference and lower QOL. However, this cut-off value 
for determining pain treatment applied in clinical prac-
tice did not significantly differ from that found in previ-
ous studies. 

The small sample size in this study was not sufficient 
to detect significant values for subgroup analyses. Given 
the study’s retrospective cross-sectional design, possible 
information bias and less control over variables were 
limitations of the study. Moreover, we could not identify 
a causal relationship between each variable or change of 
variables. In this study, only the dominant NP type was 
reported. Therefore, it is reasonable to assume that our 
findings may have underestimated the actual number of 
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pain-related data. However, to the extent that this may 
have occurred, this underestimation is unlikely to affect 
our main conclusions.

In conclusion, 69.1% of the patients with SCI com-
plained of NP, which was higher than the results of previ-
ous studies and highlights that NP is a major complica-
tion for patients with SCI. Being married and having a 
depressive mood were predictors for the presence of NP. 
Below-level SCI pain was more severe than at-level SCI 
pain, and females complained of more severe pain more 
often than males. When NP severity has an NRS >4, treat-
ment planning for NP needs to be considered empirically 
according to each patient’s individual condition. Obtain-
ing more precise information concerning the clinical 
characteristics of NP is important for improved patient 
management, and may help with determining a more 
targeted therapeutic intervention for patients with SCI.
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