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Design: Cross-sectional survey.
Objective: To evaluate the perceived helpfulness of pharmacological and non-pharmacological interventions
and their combinations for neuropathic pain (NeuP) and subcategories of NeuP after spinal cord injury (SCI).
Setting: Six Spinal Cord Injury Model System Centers.
Methods: Three hundred ninety one individuals at least one year post traumatic SCI were enrolled. A telephone
survey was conducted to determine the pharmacologic and non-pharmacologic treatments used in the last 12
months for each participant’s three worst pains, whether these treatments were “helpful”, and if currently used,
each treatments’ effectiveness.
Results: Two hundred twenty participants (56%) reported 354 distinct NeuPs. Pharmacological treatments
rated helpful for NeuP were non-tramadol opioids (opioids were helpful for 86% of opioid treated NeuPs),
cannabinoids (83%), and anti-epileptics (79%). Non-pharmacological treatments rated helpful for NeuP
were massage (76%), body position adjustment (74%), and relaxation therapy (70%). Those who used both
opioids and exercise reported greater NeuP treatment helpfulness compared to participants using opioids
without exercise (P = 0.03).
Conclusions: Opioids, cannabinoids, and massage were reported more commonly as helpful than treatments
recommended as first-line therapies by current clinical practice guidelines (CPGs) for NeuP after SCI
(antiepileptics and antidepressants). Individuals with SCI likely value the modulating effects of
pharmacological and non-pharmacological treatments on the affective components of pain in addition to the
sensory components of pain when appraising treatment helpfulness.
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Introduction
Neuropathic pain (NeuP) is common after spinal cord
injury (SCI) with approximately one-half of individuals
reporting ongoing pain of this type.1–4 Of those with

ongoing pain, over half feel the pain impacts their
quality of life and interferes with their activities of
daily living, including work.5

According to the International Spinal Cord Injury
Pain Classification, NeuP can be divided into three sub-
types: at-level SCI pain, below-level SCI pain, and other
NeuP; the latter being NeuP not directly related to the
SCI (e.g. pain from a peripheral neuropathy).6 At- and
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below-level NeuP are thought to be distinct entities each
with a different pathophysiology manifesting with a
different evolving time course and different character-
istics.2,6 At-level SCI pain is perceived at or within the
three dermatomes below the neurological level of
injury (NLI) but not greater than three dermatomes
below. This type of pain is reported by approximately
one-third of individuals and has a relatively consistent
prevalence at all time points post injury.1–4 This is in
contrast to below-level SCI pain which is perceived to
be in a region more than three dermatomes below the
NLI. Below-level SCI pain is relatively uncommon
soon after injury but increases in prevalence over the
first year with approximately one-fourth of individuals
with SCI reporting this type of ongoing pain by one
year post injury.1–4

Ongoing reports of pain long after injury suggest that
available treatments may not be effective for everyone.
Unfortunately, despite the range of options, few treat-
ments of NeuP have been evaluated in individuals
with SCI using high quality randomized clinical trials.
Predictably, treatments falling outside the recommen-
dations made in clinical practice guidelines (CPGs)
have little empirical evidence supporting them.7–9 The
2016 SCI CanPain CPG9 for instance recommends
only ten different interventions for NeuP after SCI
with varying levels of evidence and strengths of rec-
ommendation: four medications of unique classes
(two gabapentinoids, one tricyclic antidepressant, and
lamotrigine), two opioids, and four non-pharmacologi-
cal interventions (transcutaneous direct current stimu-
lation with and without visualization, transcutaneous
electrical nerve stimulation [TENS], and the dorsal
root entry zone [DREZ] procedure).
Administration of large-scale surveys gives a unique

opportunity for individuals with SCI to self-report the
treatments they have tried and whether they were
helpful in managing pain. However, to date published
survey results only refer to treatment of pain after
SCI in general as the surveys were administered at a
time when there was no accepted method of differentiat-
ing types of pain by major category (NeuP versus non-
NeuP), nor an accepted standardized list of potential
pain treatments. Cardenas and Widerström-Noga
both conducted pain surveys in the early 2000s,
finding in their respective studies that opioids,
massage, and cannabis,10 and physical therapy,
opioids, and sedatives11 provided the most relief.
Another survey from the Netherlands detailed that acu-
puncture/magnetism, cannabis/alcohol, physiotherapy
and exercise, and massage or relaxation were rated as
the most effective pain treatments.12 In a survey of

exclusively non-pharmacological pain therapies,
people with SCI reported massage and heat provided
the best pain relief.13 Comparing these studies, there
were common findings. Regardless of which treatment
was rated highest, anticonvulsants were consistently
rated as less effective across surveys than other treat-
ments. Despite this finding, gabapentinoids, prototypi-
cal anticonvulsants, were identified as the most widely
used pharmacological treatments and, along with tri-
cyclic antidepressants, are the first line treatments rec-
ommended by all the CPGs that address neuropathic
pain.7–9 This suggests a discrepancy between the treat-
ments that are most frequently prescribed versus what
individuals with SCI actually find to be effective.
The purpose of this investigation was to detail the

types of treatments people with traumatic SCI use
specifically for NeuP, to assess whether these treatments
were perceived to be “helpful”, and if currently used, to
assess each treatments’ helpfulness. “Helpful” was the
term used in the survey as it was thought to be more
lay friendly than the term “effective”. This study built
on the prior research by distinguishing between NeuP
and non-NeuP and expanding the survey cohort to
include individuals from across the US (representing
six Spinal Cord Injury Model Systems [SCIMS]).
Moreover, the survey assessed a more comprehensive
range of pharmacological and non-pharmacological
interventions than previous studies, developed by
experts in the field with decades of collective experience
in treatment of SCI-related NeuP.14 The aims of the
analyses presented here were to: (1) Identify the treat-
ments that are perceived as helpful for NeuP by individ-
uals with SCI; (2) Assess differences between at- and
below-level NeuPs with regard to treatments that are
perceived as helpful; and (3) Explore whether combi-
nations of treatments could further enhance treatment
helpfulness.

Methods
This was a cross-sectional survey study of a subset of
participants in the SCIMS program.15 Participants
aged 18 years or older, at least one-year post SCI, and
enrolled in the SCIMS (for detailed inclusion/exclusion
criteria, please refer to the review of the SCIMS
program15), were recruited from six SCIMS Centers
between March 2017 and July 2019 to complete a
survey about their pain and pain treatment. The local
institutional review boards of each of the participating
centers approved the survey and this project. If partici-
pants had pain during the last 7 days prior to interview,
interviewers used the International Spinal Cord Injury
Pain Basic Data Set (Version 2.0)16 to assess
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participants’ pain locations (up to 3 worst pain sites)
and intensity (0 – ‘no pain’ to 10 – ‘pain as bad as
you can imagine’) over those last seven days (Figure
1). The Spinal Cord Injury Pain Instrument (SCIPI)
was used to differentiate NeuP (SCIPI score ≥ 2)
from non-NeuP.17,18 Participants’ NeuPs were categor-
ized into at-level, below-level, and other NeuP sub-
groups based on their level of injury and their
reported locations of pain (Figure 1).
Interviewers then queried the use and helpfulness

over the prior 12 months of all treatments listed in the
‘treatments’ section of the International Spinal Cord
Injury Pain Extended Data Set Version 1.0.14 The treat-
ment section of the survey included specific pharmaco-
logical and non-pharmacological interventions as well
as an “other” section under each for unlisted treatments
to be described. The pharmacological treatments listed
in the survey were: antidepressants, antiepileptics,
tramadol, non-tramadol opioids, cannabinoids, aceta-
minophen, non-steroidal anti-inflammatory drugs
(NSAIDs)/aspirin, benzodiazepines, anti-spasticity
drugs, topical anesthetics, and topical capsaicin. As
tramadol is not a pure opioid and also impacts both
the noradrenergic and serotoninergic systems, it was
differentiated from other pure opioids. The non-
pharmacological treatments listed in the survey were:
physiotherapy (aerobic exercise, passive exercise, resist-
ance exercise, position adjustment, joint mobilization/
manipulation), passive and stimulation therapies
(massage, acupressure, TENS, ultrasound, laser, heat
therapy), relaxation and psychotherapy (biofeedback,

relaxation, meditation), procedural interventions
[trigger point injection, acupuncture, joint injections,
intrathecal pumps, spinal cord stimulator, transcranial
brain stimulation (transcranial direct current stimu-
lation or repetitive transcranial magnetic stimulation),
percutaneous peripheral nerve stimulation], and surgi-
cal interventions [DREZ lesioning, spinal surgery, and
deep brain stimulation (implanted brain electrodes)].
For every treatment the participant reported as having
used in the past 12 months, the participant was asked
whether the treatment was helpful (‘yes,’ ‘no,’ or
‘uncertain’). Separate ratings were collected for each
pain condition identified by the participant for up to
the three “worst” pains (Figure 1). In addition, for
treatments that were currently being used, participants
were asked to rate on a seven-point Likert scale the
effect of the treatment on (a) pain and (b) global
well-being (1 – ‘very much improved’, 2 – ‘much
improved’, 3 – ‘minimally improved’, 4 – ‘no change’,
5 – ‘minimally worse’, 6 – ‘much worse’, and 7 – ‘very
much worse’).

Statistical analysis
Treatments were rank ordered based on the percentage
of individuals who received that treatment during the
past 12 months and answered yes to the question
“Was the treatment helpful for your pain?” Because a
wide variety of treatments were listed in the survey, we
only reported the treatments used by more than 20%
of participants with NeuP(s) (commonly used

Figure 1 Flow chart of survey administration.
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treatments) and more than 50% of these participants
thought the treatments were helpful for their NeuP(s).
Wilcoxon signed-rank tests were used to compare

the same participants’ ratings of treatment effect on
pain and global well-being (using a 7-point Likert
scale) between two specific currently used treatments
to see if one treatment had a better perceived effect
than the other. Reported ratings of pain improvement
were analyzed by Mann–Whitney U tests to compare
the effects of a combination of pharmacological and
non-pharmacological treatments with the use of a
specific pharmacological treatment alone to explore
if the combination of treatments enhanced reported
helpfulness. Due to the multiple comparisons used in
the analysis, the Benjamini-Hochberg Procedure (B-
H Procedure) with a false discovery rate of 20% were
used to control for Type I error inflation.19,20

Statistical significance was identified based on the
comparisons between original P-values that were less
than 0.05 and the critical values generated from B-H
Procedure. All statistical analyses were performed
using SPSS 22.0 software (IBM Corporation,
Armonk, New York, USA).

Results
Participant demographics
Of the total 391 participants enrolled in the study, 220
(56%) participants reported having experienced at
least one NeuP during the previous 7 days. A total of
652 differentiated pain problems were reported across
all participants, with 354 (54%) of the pains being
classified as NeuP (Table 1). Approximately 80% of
the participants with NeuP were male, 54% had para-
plegia, and 45% had a complete SCI (10% of partici-
pants were missing NLI and injury completeness
data). The average pain intensity rating of NeuPs ident-
ified as participants’ “worst pain” was 7.1 (±1.9), rated
on a scale of 0–10.

Pain types
Among all the participants who reported NeuP, 119
reported experiencing one NeuP (30% of total partici-
pants), 68 reported two NeuPs (17%), and 33

reported three NeuPs (8%). Because 21 participants
with 32 different NeuPs were missing NLI data, 322
different NeuPs were classified into the subtypes of
at-level, below-level, and other NeuP (Table 2).
Below-level SCI pain was the most common subtype
of NeuP. More than half of the NeuPs (53%)
were identified as the “worst pain” by participants
(Table 2).

Pharmacological treatments
The most common pharmacological treatments (all
used by at least 20% of participants) in descending
order of the number of pain sites treated during the pre-
vious year were non-tramadol opioids (164 pain sites
were treated with non-tramadol opioids), antiepileptics
(141 pain sites), NSAIDs/aspirin (134 pain sites), can-
nabinoids (104 pain sites), anti-spasticity medications
(92 pain sites), acetaminophen (92 pain sites),

Table 2 The number (%) of below-level, at-level, and other NeuP.

Subtype of NeuP experienced
Subtype of NeuP that is experienced as the

Worst pain

B-L At-L other B-L At-L other

N (%) 158 (49%) 112 (35%) 52 (16%) 77 (24%) 63 (20%) 30 (9%)
Total N (%) 322 NeuPs were classified 170 (53%)

Abbreviations: NeuP, neuropathic pain; N, number; B-L, Below-level; At-L, At-level.
Note: %, percentage of total NeuP that were classified (322).

Table 1 Demographic and clinical characteristics of
participants with NeuP.

Characteristics N (percent) or mean
(SD)

Participants with NeuP – N 220
NeuP sites – N 354
Mean age [years] (SD) 49.8 (13.0)
Mean time since injury [years] (SD) 18.2 (13.9)
Sex – N (%) Male: 173 (79%)

Female: 47 (21%)
Average pain intensity
[0–10 numerical rating
scalea] (SD)

Worst pain 7.1 (1.9)
2nd worst
pain

6.4 (2.3)

3rd worst
pain

5.9 (2.2)

Neurological level of
injury – N (%)

Cervical 80 (36%)
Thoracic 104 (47%)
Lumbar and
sacral

15 (7%)

Missing 21 (10%)
ASIA impairment scale –

N (%)
A 98 (45%)
B 31 (14%)
C 36 (16%)
D 33 (15%)
Missing 22 (10%)

aAverage pain intensity was rated using integers from 0 to 10
(0 = “no pain”; 10 = “pain as bad as you can imagine”).
Abbreviations: NeuP, neuropathic pain; ASIA, American Spinal
Injury Association; N, number; SD, standard deviation.
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antidepressants (53 pain sites), and tramadol (47 pain
sites) (Table 3). Of these pharmacological treatments,
those perceived most helpful for NeuP listed in descend-
ing order of perceived helpfulness were non-tramadol
(non-tramadol opioids were helpful for 86% of non-tra-
madol opioids treated NeuPs), cannabinoids (83%),
antiepileptics (79%), tramadol (70%), and acetamino-
phen (66%) (Table 3).
Of these pharmacological treatments, those perceived

most helpful for below-level and at-level NeuP, when
evaluated separately, were the same as for overall com-
bined NeuP (Table 3).

Non-pharmacological treatments
The most common non-pharmacological treatments in
descending order of the number of pain sites treated
during the previous year were passive exercise (216
pain sites were treated with passive exercise), body pos-
ition adjustment (208 pain sites), massage (112 pain
sites), resistance exercise (95 pain sites), heat therapy
(93 pain sites), and aerobic exercise (71 pain sites)

(Table 3). Of these non-pharmacological treatments,
those perceived most helpful for NeuP overall listed in
descending order of perceived helpfulness were
massage (massage was helpful for 76% of massage
treated NeuPs), body position adjustment (74%), relax-
ation therapy (70%), heat therapy (68%), and passive
exercise (66%) (Table 3). Results varied slightly for
the subtypes of at-level or below-level NeuP where
aerobic exercise replaced heat therapy within the
group of the top five non-pharmacological treatments
perceived most helpful.

Combinations of pharmacological and non-
pharmacological treatments
Analyses included an exploration of whether the combi-
nations of two of the three most helpful pharmacologi-
cal treatments (opioids, cannabinoids, or antiepileptics)
together or the combination of one of these pharmaco-
logical treatments with one of the three most helpful
non-pharmacological treatments (massage, exercise, or
relaxation) is more helpful than using a single

Table 3 The number of pain sites for which specific interventions were thought to be helpful, the number of specific distinct pains
treated with each of these interventions, and (the percent helpful) for each NeuP subtype.

All NeuP
Below-level

NeuP
At-level
NeuP

Other
NeuP

Pharmacologic treatments
N of sites Non-Tramadol Opioids were helpful/N of sites treated with Non-
Tramadol Opioids (%)

141/164
(86%)

54/66
(82%)

42/48
(88%)

28/31
(90%)

N of sites Cannabinoids were helpful/N of sites treated with Cannabinoids
(%)

86/104
(83%)

32/39
(82%)

23/29
(79%)

12/16
(75%)

N of sites Antiepileptics were helpful/N of sites treated with Antiepileptics
(%)

112/141
(79%)

46/59
(78%)

37/49
(76%)

14/15
(93%)

N of sites Tramadol was helpful/N of sites treated with Tramadol (%) 33/47
(70%)

17/22
(77%)

7/10
(70%)

5/7
(71%)

N of sites Acetaminophen was helpful/N of sites treated with
Acetaminophen (%)

61/92
(66%)

25/39
(64%)

20/26
(77%)

11/16
(69%)

N of sites NSAIDs/Aspirin were/was helpful/N of sites treated with NSAIDs/
Aspirin (%)

81/134
(60%)

26/51
(51%)

31/49
(63%)

18/24
(75%)

N of sites Antispastic medication was helpful/N of sites treated with
Antispastic medication (%)

55/92
(60%)

27/50
(54%)

12/20
(60%)

11/17
(65%)

N of sites Antidepressants medication was helpful/N of sites treated with
Antidepressants medication (%)

28/53
(53%)

16/28
(57%)

5/9
(56%)

7/8
(88%)

Non-pharmacologic treatments
N of sites Massage was helpful/N of sites treated with Massage (%) 85/112

(76%)
35/45
(78%)

27/35
(77%)

11/18
(61%)

N of sites Body position adjustment was helpful/N of sites treated with Body
position adjustment (%)

153/208
(74%)

62/87
(71%)

47/61
(77%)

26/39
(67%)

N of sites Relaxation therapy was helpful/N of sites treated with Relaxation
therapy (%)

39/56
(70%)

17/24
(71%)

10/12
(83%)

8/10
(80%)

N of sites Heat therapy was helpful/N of sites treated with Heat therapy (%) 63/93
(68%)

21/36
(58%)

16/24
(67%)

13/17
(76%)

N of sites Passive exercise was helpful/N of sites treated with Passive
exercise (%)

143/216
(66%)

53/83
(64%)

46/69
(67%)

28/40
(70%)

N of sites Aerobic exercise was helpful/N of sites treated with Aerobic
exercise (%)

45/71
(63%)

19/30
(63%)

18/25
(72%)

3/8
(38%)

N of sites Resistance exercise was helpful/N of sites treated with
Resistance exercise (%)

54/95
(57%)

23/42
(55%)

14/30
(47%)

11/16
(69%)

Abbreviations: N, number; NeuP, neuropathic pain; NSAIDs, non-steroidal anti-inflammatory drugs.
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pharmacological treatment alone (e.g. opioids + antie-
pileptics versus opioids alone or opioids + massage
versus opioids alone). Mann–Whitney U tests were

used to compare the groups (see Table 4). For people
using antiepileptics or cannabinoids, there were no sig-
nificant differences in the treatment helpfulness for

Table 4 Helpfulness rating of pharmacologic interventions (non-tramadol opioids, antiepileptics, or cannabinoids) in combination
with massage, relaxation therapy, active exercise, or with each other for NeuP and global well-being.

Intervention(s) N
Mean helpfulness rating

for pain (SD)a

P value
(Effect
size, r)

Mean helpfulness rating for
global wellbeing (SD)a

P value
(Effect
size, r)

Non-Tramadol Opioids (with
concurrent Massage)

21 2.0
(1.0)

0.33
(0.11)

2.6
(1.4)

0.84
(0.02)

Non-Tramadol Opioids (without
concurrent Massage)

57 2.2
(0.8)

2.6
(1.0)

Non-Tramadol Opioids (with
concurrent Exercise)

23 1.8
(0.7)

0.03b

(0.24)
2.5
(1.3)

0.6
(0.06)

Non-Tramadol Opioids (without
concurrent Exercise)

55 2.3
(0.9)

2.6
(1.1)

Non-Tramadol Opioids (with
concurrent Relaxation)

9 1.9
(0.8)

0.33
(0.11)

2.9
(1.5)

0.54
(0.07)

Non-Tramadol Opioids
(without concurrent Relaxation)

69 2.2
(0.9)

2.5
(1.1)

Non-Tramadol Opioids
(with concurrent Cannabinoids)

20 2.3
(1.0)

0.58
(0.06)

2.5
(1.1)

0.74
(0.04)

Non-Tramadol Opioids
(without concurrent Cannabinoids)

55 2.2
(0.8)

2.7
(1.2)

Non-Tramadol Opioids
(with concurrent Antiepileptics)

39 2.1
(0.9)

0.37
(0.10)

2.7
(1.2)

0.43
(0.09)

Non-Tramadol Opioids
(without concurrent Antiepileptics)

38 2.3
(0.9)

2.5
(1.1)

Antiepileptics (with concurrent
Massage)

24 2.5
(0.9)

0.98
(0.00)

3.29
(1.08)

0.02b

(0.26)
Antiepileptics (without concurrent
Massage)

60 2.5
(0.9)

2.65
(0.99)

Antiepileptics (with concurrent
Exercise)

31 2.6
(0.8)

0.53
(0.07)

2.9
(1.1)

0.74
(0.04)

Antiepileptics (without concurrent
Exercise)

53 2.5
(1.0)

2.8
(1.0)

Antiepileptics (with concurrent
Relaxation)

10 2.8
(0.8)

0.41
(0.09)

3.1
(1.5)

0.94
(0.01)

Antiepileptics (without concurrent
Relaxation)

74 2.5
(0.9)

2.8
(1.0)

Antiepileptics (with concurrent Non-
Tramadol Opioids)

39 2.7
(0.9)

0.08
(0.20)

3.1
(1.1)

0.06
(0.21)

Antiepileptics (without concurrent
Non-Tramadol Opioids)

39 2.4
(1.0)

2.6
(1.0)

Cannabinoids (with concurrent
Massage)

19 2.37
(0.90)

0.26
(0.16)

1.84
(0.90)

0.23
(0.17)

Cannabinoids (without concurrent
Massage)

33 2.06
(0.86)

2.21
(1.05)

Cannabinoids (with concurrent
Exercise)

19 2.0
(0.9)

0.27
(0.15)

1.7
(0.7)

0.1
(0.23)

Cannabinoids (without concurrent
Exercise)

33 2.3
(0.8)

2.3
(1.1)

Cannabinoids (with concurrent
Relaxation)

11 2.2
(0.6)

0.92
(0.01)

2.4
(1.0)

0.27
(0.15)

Cannabinoids (without concurrent
Relaxation)

41 2.2
(0.9)

2.0
(1.0)

Cannabinoids (with concurrent Non-
Tramadol Opioids)

20 2.3
(0.9)

0.62
(0.07)

2.1
(0.9)

0.97
(0.01)

Cannabinoids (without concurrent
Non-Tramadol Opioids)

26 2.2
(0.9)

2.2
(1.1)

Abbreviations: NeuP, neuropathic pain; N, number of participants; Exercise (resistance or aerobic exercise); Relaxation, relaxation
therapy.
Note: Statistical method: Mann-Whitney U test.
aEffectiveness rating (1 – very much improved, 2 – much improved, 3 – minimally improved, 4 – no change, 5 – minimally worse, 6 –

much worse, and 7 – very much worse).
bStatistically significant difference after the Benjamini-Hochberg Procedure.
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NeuP when taken alone as compared to being taken in
combination with another of the two pharmacological
or three non-pharmacological treatments (P ranges
from 0.08 to 0.98, see Table 4). However, the rating of
the helpfulness of pharmacological treatment on par-
ticipants’ NeuP was significantly greater in the group
using non-tramadol opioids and exercise compared to
the group using non-tramadol opioids without exercise
(P = 0.03, significant result after the B-H procedure,
Table 4).

Discussion
The purpose of this study was to detail the types of
treatments people with traumatic SCI use specifically
for NeuP, to assess whether these treatments were per-
ceived to be “helpful”, and if currently used, to assess
each treatments’ helpfulness. It was found, as has
been shown previously for pain after SCI in
general,10,11 that non-tramadol opioids, cannabinoids,
and massage seem to be helpful for a greater percentage
of users than the CPG recommended antiepileptics and
antidepressants specifically for NeuP.7–9 The treatments
that were most frequently reported as helpful for at-
level and below-level NeuP(s) were the same for both
subtypes. Furthermore, the degree of helpfulness of
opioids for the treatment of pain seemed to be greater
when they were combined with exercise rather than
being used alone.
It is interesting to note that in this study that there

were not major differences in the degree of helpfulness
of various treatments for the different subtypes of pain.
The reason for this is not clear, however one contribut-
ing factor may be common underlying mechanisms of
the associated affective aspects of the pain experience
of which many of these interventions treat indirectly.
In clinical trials, the primary and most commonly

evaluated, accepted, and reported outcome is a
reduction in pain intensity. As such, antiepileptics and
antidepressants seem to be effective in some individuals
in decreasing pain intensity.7–9 However, this is not the
sole determinant of effectiveness for pain in individuals
with SCI when they are appraising the benefit of a treat-
ment. The experience of pain is not just dependent on
the intensity of the pain but also on its unpleasantness,
its complex affective aspects, and its interference with
sleep, mood, and activity. Other effects of drugs and
non-pharmacological treatments, especially those
thought to be most helpful by this study’s population,
would seem to make pain more tolerable by perhaps
affecting these other aspects of pain (as opposed to
just being less intense as may be assessed in a clinical
trial). Therefore, there are treatments that respondents

reported as being helpful in this survey that might be
unexpected based only on treatment outcomes com-
monly reported in clinical trials (e.g. pain intensity).
There is a gap in knowledge however about the effect
of various treatments on other aspects of the pain inter-
ference that merits further study.
Similar results can be found in other studies,

although caution needs to be taken in comparing the
following referenced studies as the present study did
not explore reasons for using cannabis other than for
pain. In one study, therapeutic cannabinoid users
reported that, after relieving pain, the most common
reasons for use included relieving insomnia (43%) and
stress (42%).21 In another, relieving distress caused by
pain (73%), improving sleep (63%), general relaxation
(64%), improving mood (50%), intoxication (12%),
and habit (18%) were the most common reasons for
cannabis use after relieving pain (82%).22 It has been
demonstrated repeatedly that insomnia commonly is
experienced by those with chronic pain and the relation-
ship between lack of sleep and pain is thought to be
bidirectional, with lack of sleep exacerbating pain and
pain interrupting sleep.23–25 Similarly, psychological
stress is a known predictor of chronic pain while at
the same time pain can worsen stress. It is not unreason-
able that addressing these other factors with pharmaco-
logical and non-pharmacological interventions may
impact pain as well.
Previous studies have indicated that massage can

promote relaxation and positive psychological effects.
A meta-analysis study, albeit including only one study
of persons with SCI, showed that massage can posi-
tively affect anxiety and depression.26 Several random-
ized controlled and crossover trials in different
populations including persons with SCI also report
that massage can significantly reduce fatigue and
heart rate variability, improve sleep quality, and
provide a sense of relaxation.27 In this present study,
massage was rated as one of the most helpful treatments
potentially supporting the idea that relaxation and a
reduction psychological stress can impact SCI related
NeuP.
Limitations of this study are several. The assignment

of broad pain type, NeuP and non-NeuP, was defined
by the SCIPI, a measure which is not completely sensi-
tive and specific.17,18 In addition, the differentiation of
at-level and below-level NeuP subtypes is also not com-
pletely specific as subtype assignment was dependent
upon combining the location of pain on the body and
the NLI from an International Standards for the
Neurological Classification of SCI examination,28

which was performed several years earlier for a large
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number of participants in this study. Individuals may
not have accurately recalled some treatments received
or have been biased toward underreporting treatments
that were not helpful. In addition, as data about treat-
ments was limited to those treatments used during the
previous year, there is missing information on treat-
ments tried and discontinued previous to the preceding
year of interview. A participant trying a particular
intervention and finding it of no value or very helpful
two years prior to the study would not have that infor-
mation counted. Conversely, if they had been treated in
the past with a specific treatment and that pain was no
longer present at the time of interview, the treatment
helpfulness and effectiveness of that particular interven-
tion would not be captured. This creates a selection bias
which likely influences the reported helpfulness and
effectiveness of all treatments at least to some degree.
Individuals also might have been reluctant to accurately
report their cannabinoid use depending on the legality
of its use where they live. Similarly, reports of opioid
use may have been under-reported given the current
stigma of this intervention.29 As most participants
used more than one treatment for their NeuP, the com-
bination of different treatments may have interaction
effects which could influence the results of statistical
analyses. Therefore, in this current study we primarily
used descriptive statistics to indicate the subjective
survey results. Finally, as individuals may have had
more than one NeuP and each pain was rated separately
with regard to an intervention being helpful, the
number of times a particular treatment is thought to
be helpful may have been overcounted. It should also
be noted that the proportion of those with paraplegia
and complete SCI in this study were higher than the
aggregate proportion of individuals in the SCIMS data-
base with paraplegia (41%) and complete SCI (32%)
and therefore this sample is not necessarily representa-
tive of all people with SCI.30

Conclusion
The results of this study support the concept that using
interventions based solely on their ability to reduce
ratings of pain intensity may not lead to patient-per-
ceived successful treatment of pain after SCI. The
pain experience, the definition of which recently has
been updated by the International Association for the
Study of Pain (IASP) to be “an unpleasant sensory
and emotional experience associated with, or resem-
bling that associated with, actual or potential tissue
damage” alludes to this by giving equal emphasis not
only to the sensory but also to emotional components
of pain.31 In the absence of treatments which would

seem to abolish NeuP completely, the practitioner
needs to consider affective components such as
depression, anxiety, and the interference of pain on
sleep and daily activities. Although some complemen-
tary or non-pharmacological treatments such as
massage or repositioning, heat, or passive exercise,
may not have strong evidence for decreasing pain inten-
sity, it should be acknowledged that this may be partly
due to the difficulty of studying these interventions
using a conventional randomized and blinded clinical
trial. These interventions likely do provide relief for
some individuals in terms of addressing the other
aspects of the pain experience and help to ameliorate
pain after SCI. Future studies should address the recur-
ring differences between what types of pain treatments
patients, clinicians, and researchers perceive as
helpful. It also should be noted that even though
opioids and cannabinoids are thought by users to be
helpful interventions, there are very significant risks
of opioid and cannabinoid use which must be con-
sidered before they are recommended for management
of chronic NeuP.32

List of abbreviations

B-H Benjamini-Hochberg
CPG clinical practice guideline
DREZ dorsal root entry zone
NeuP neuropathic pain
NLI neurological level of injury
non-NeuP non-neuropathic pain
NSAIDs non-steroidal anti-inflammatory drugs
SCI spinal cord injury
SCIMS SCI Model Systems
SCIPI spinal cord injury pain instrument
TENS transcutaneous electrical nerve stimulation
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