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Abstract

Study design Cross-sectional survey.

Objectives The objective of the study was to identify the treatments that people with traumatic spinal cord injury (SCI) used
for their non-neuropathic pains (nonNeuPs) and how they subjectively rated the helpfulness of those treatments.

Setting Six centers from the Spinal Cord Injury Model Systems.

Methods Three hundred ninety one individuals who were at least 1-year post-traumatic SCI were enrolled. A telephone
survey was conducted for pharmacologic and non-pharmacologic treatments utilized in the last 12 months for each parti-
cipant’s three worst pains and the perceived helpfulness of each treatment for each pain.

Results One hundred ninety (49%) participants reported at least one nonNeuP (Spinal Cord Injury Pain Instrument score < 2)
in the previous 7 days. NSAIDs/aspirin, acetaminophen, opioids, and cannabinoids were the most commonly used and
helpful pharmacologic treatments for overall nonNeuP locations (helpful in 77-89% of treated pains). Body position
adjustment, passive exercise, massage, resistive exercise, and heat therapy were reported as the most commonly used non-
pharmacological treatments for nonNeuPs. Heat therapy, aerobic exercise, massage, and body position adjustment were the
most helpful non-pharmacological treatments for overall nonNeuP locations (helpful in 71-80% of treated pains). Perceived
helpfulness of treatments varied by pain locations, which may be due to different mechanisms underlying pains in different
locations.

Conclusions Results of the study may help guide clinicians in selecting pain-specific treatments for nonNeuPs. The self-
reported helpfulness of heat therapy, exercise, and massage suggests a possible direction for clinical trials investigating these
treatments of nonNeuP while limiting the side effects accompanying pharmacologic treatments.

Introduction

About 70% of individuals with spinal cord injury (SCI) have
ongoing pain [1, 2]. Of those with ongoing pain after SCI,
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over half feel pain interferes with their activities of daily living
including work [3]. Pain after SCI can be classified into two
main pain types: neuropathic (NeuP) and non-neuropathic
pain (nonNeuP). Different pain types have different pain
generators and pathologies. Clinicians should identity the pain
type first and then tailor a treatment to that specific pain.
NonNeuP, especially the nociceptive pains (musculoskeletal
pain and visceral pain) [4, 5], is common after SCIL
Approximately 60% of individuals report ongoing muscu-
loskeletal pain; no other pain type is more prevalent [6-8].
For many people, SCI-related chronic neuropathic pain is
often refractory to treatment [9-11], while nonNeuPs may
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be more amenable to reduction via currently-available
treatments. The general approach to treatments of nonNeuP
for individuals with SCI is similar to that used for those
without an SCI: either by treating the pain generating
mechanisms directly or by amelioration of aggravating
conditions, such as those related to poor position or posture
and overuse [12-15]. The most common locations for
ongoing musculoskeletal pains, as reported by approxi-
mately half of individuals with SCI, are the shoulder and
back [16, 17].

Nevertheless, the observation that pains are prevalent at
all times post injury [18] indicates that effective treatment
options may be lacking, or are difficult to implement. There
are few treatments for musculoskeletal pain, especially
shoulder pain, that have been evaluated in those with SCI
using high-quality randomized clinical trials [19, 20]. A few
treatments have been evaluated using less rigorous meth-
odologies such as matched cohort trials and controlled trials
with small sample sizes, but the majority of evidence pub-
lished on treatment effectiveness for nonNeuP in this
population is in the form of case series or reports. Two
randomized controlled trials indicated that a 12-week,
home-based program of shoulder strengthening and
stretching exercises plus optimal movement strategies, such
as transfer and wheelchair skills, could be effective on
reducing shoulder pain for individuals with SCI [21, 22]. A
small randomized controlled trial showed that acupuncture
reduced chronic shoulder pain, although the study also
found that invasive sham acupuncture reduced shoulder
pain [23]. Previous studies discussing the effects of phar-
macological treatments on chronic pain for individuals with
SCI [1, 20, 24] either focused on neuropathic pain or did not
classify pain types and locations. Pharmacological treat-
ments usually have short-term effects with other side effects
[20]. For example, corticosteroid injection has a short-term
pain-relief effect on shoulder pain but may weaken adjacent
tendons [25]. NSAIDs and acetaminophen are often used on
treating SCI-related pain [26, 27], but there are currently no
published studies reporting their efficacy on treating SCI-
related nonNeuPs. NSAIDs could affect bone metabolism
and are often avoided during the first few months after
spinal fusion surgery [28].

Given the paucity of evidence from studies supporting
the effectiveness of treatments for nociceptive pains after
SCI, another approach that can be useful in determining
effective treatments, is to survey individuals with SCI to
identify the treatments they report to be most helpful.
Cardenas and Jensen and Widerstrom-Noga and Turk each
conducted cross-sectional pain surveys in the early 2000’s
[29, 30]. However, these surveys were administered when
there was not an agreed-upon standard for pain classifica-
tion after SCI. Thus, their results applied to pain in general,
across heterogeneous pain types, making it difficult to

differentiate treatment effects for different pain types (e.g.,
neuropathic, nociceptive, other) [29, 30]. Nevertheless,
certain of their findings are notable. They both mentioned
that opioids were reported by participants to be the most
effective pharmacological treatments, and massage was the
most effective non-pharmacological treatment [29, 30].

The purpose of this investigation was to learn what
specific treatments, including pharmacological and non-
pharmacological treatments, people with traumatic SCI used
for nonNeuP. We investigated the treatments used for not
only overall nonNeuP but for nonNeuP that has been
identified as originating from specific anatomic locations,
such as the shoulder and lower back. An additional purpose
was to determine how individuals subjectively rated the
helpfulness of these treatments for their pain. We hypo-
thesized that certain non-pharmacological treatments tar-
geted to specific locations of nonNeuP would be as helpful
as pharmacological treatments, some of which (e.g.,
opioids) have negative side effects including addiction and
tolerance [31-36]. This study used a survey method to
address the limitations of previous studies by looking at
distinct pain types (NeuP and nonNeuP) rather than pain
after SCI in general, and also to expand the survey cohort to
include a more geographically diverse group of individuals.
Moreover the survey included the full range of potential
pharmacologic and non-pharmacologic interventions
thought to be comprehensive by experts in the field [37].
The results of this survey related to perceived helpfulness of
different treatments could provide a reference for future
research directions and clinical applications related to
nonNeuP management for individuals with SCI.

Methods

This was a cross-sectional survey study of a subset of
participants of the Spinal Cord Injury Model System
(SCIMS) program [38]. Participants needed to be 18 years
or older, at least 1-year post-traumatic SCI, and previously
enrolled in one of the six participating SCIMS centers in the
United States (for detailed inclusion/exclusion criteria for
enrolling in SCIMS database, please refer to the review of
SCIMS program [38]). Participants were recruited to parti-
cipate in this pain survey study during their scheduled
follow-up SCIMS interviews as part of the main SCIMS
program between March 2017 and July 2019. If participants
were willing to answer this pain survey, they were enrolled
in this study, and the survey was completed by phone
interview. At the beginning of the survey, participants were
asked if they had any pain during the last 7 days. If yes, they
would be further asked to report up to three worst pains they
had during the last 7 days. The survey included the Inter-
national Spinal Cord Injury Pain Basic Data Set (Version
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2.0) [39], to document each worst pain location, intensity
(0-10), and interference (for up to the three worst pains)
during the past 7 days. The Spinal Cord Injury Pain
Instrument (SCIPI) also was included in the survey and was
used to differentiate pain types. In this study, we focused on
participants’ nonNeuPs (SCIPI score <2) [5]. Participants’
nonNeuPs were categorized based on common pain loca-
tions, including the shoulder, elbow (elbow alone or elbow
plus forearm), wrist, upper back, lower back, hip, and knee,
as well as at less common areas including the throat, neck,
hand/fingers, chest, abdomen, pelvis/genitalia, buttocks,
anus, shin, calf, ankle, and foot/toes. Participants’ demo-
graphic and SCI characteristics, including age, time since
injury, neurological level of injury, and ASIA Impairment
Scale, were also collected.

The survey also included the “Treatments” section of the
International Spinal Cord Injury Pain Extended Data Set
(ISCIPEDS, Version 1.0) [37] to document treatments used
over the last 12 months (Supplementary Table). The treat-
ment section in the survey included specific pharmacologic
and non-pharmacologic treatments as well as an “other”
category permitting participants to describe additional
treatments that they used but that were not listed in ISCI-
PEDS (Supplementary Table). First, participants would
answer Yes/No to “Have you used this treatment for pain
during the past 12 months?”. If yes, the perceived help-
fulness of the treatment to each of their pains would be
assessed by recording participants’ answers (Yes/No/
Uncertain) to “Was the treatment helpful for your worst/
second worst/third worst pain?” (three separate questions)
respectively.

Statistical analysis

Pharmacological and non-pharmacological treatments par-
ticipants used in the past 12 months for each nonNeuP were
identified and used for the present analysis. Descriptive
statistics, including mean, standard deviation (SD), and
percentage, were used to characterize participants’ demo-
graphic information and the treatments they used for each of
their nonNeuPs in the previous 12 months. Helpfulness of
pharmacologic and non-pharmacologic treatments was
ranked by 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? Yes/
No/Uncertain”. Because a wide variety of treatments were
listed in the survey, and many of them were only used by a
few of our participants (small sample size), we only
reported the treatments endorsed by more than ten partici-
pants with nonNeuP. Because each participant had a dif-
ferent number of pains and used different types of
treatments respectively or together to treat his/her pain(s)
(mixed data set), which may violate assumptions of many
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Table 1 Demographic and clinical characteristics of participants with
non-neuropathic pain.

N (Percent) or
mean (SD)

Characteristics

190 (49% of total
participants)

298 (46% of total

Number of participants with non-
neuropathic pain

Number of non-neuropathic pain conditions

reported number of pain
problems)
Mean age [years] (SD) 51.3 (13.2)
Mean time since injury [years] (SD) 19.8 (14.3)
Sex Male: 144 (76%)
Female: 46 (24%)
Average pain intensity (0-10,  Worst pain 6.4 (2.2)
0= “no pain”; 10 = “pain as ond 5.8 (2.4)
bad as you can imagine”) Worst pain
3rd 54 (2.3)
Worst pain
Neurological level of injury Cervical 87 (46%)
Thoracic 77 (41%)
Lumbar 16 (8%)
and sacral
Missing 10 (5%)
ASIA Impairment Scale A 82 (43.2%)
B 25 (13.2%)
C 32 (16.8%)
D 40 (21.1%)
Missing 11 (6%)

Abbreviations: N Number, SD standard deviation, ASIA American
Spinal Injury Association.

statistical tests, descriptive statistics alone were determined
to be the most appropriate for this study.

Results
Participant demographics

Of the total 391 participants enrolled in the study, 190
(49%) participants reported at least one nonNeuP during the
previous 7 days. Approximately 76% of participants with
nonNeuP were male, 49% had paraplegia, and 43% had
complete SCI (Table 1).

Pain types

Participants reported a cumulative total of 652 differentiated
pain problems. Among all the pain problems reported as
present during the past 7 days, 298 of them were nonNeuPs
(SCIPI <2) representing 46% of total pains characterized.
The most commonly reported nonNeuP locations were
shoulders, lower back, other, knee, upper back, and hip as
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Table 2 The number (%) of non-
neuropathic pains and their

Number of nonNeuPs reported (% of total pain problems)

locations. Locations  Shoulder Elbow  Wrist UB LB Hip Knee Other Combined
nonNeuPs
N of 83 (13%) 13 2%) 13 2%) 29 (4%) 59 9%) 25 (4%) 30 (5%) 46 (7%) 298 (46%)
nonNeuPs
Worst pain as a nonNeuP
N of 43 (71%) 5 16 2%) 28 (4%) 12 12 9 127 (19%)
nonNeuPs

Note: %, Percentage of total pain problems reported (652 sites, including NeuPs and nonNeuPs).

Abbreviations: nonNeuP Non-neuropathic pain, N number of non-neuropathic pain problems, UB upper

back, LB lower back.

detailed in Table 2. Additionally, 127 participants indicated
that their worst pain was nonNeuP, with the most common
worst pain locations identified as shoulder, lower back, and
upper back repectively (Table 2).

The numbers shown in Table 2 were based on the
number of nonNeuP problems. Because some participants
had more than one shoulder or lower back nonNeuP, we
also reported the number of participants here to provide a
reference for future studies and for comparison with pre-
vious studies. Sixty-nine participants had at least one
shoulder nonNeuP (18% of total participants and 36% of the
participants with nonNeuP) during the previous 7 days.
Forty-three participants had at least one lower back non-
NeuP (11% of total participants and 23% of the participants
with nonNeuP). Twenty-nine (7% of total), twenty-nine
(7% of total), and twenty-five (6% of total) participants had
at least one upper back, knee, and hip nonNeuPs
respectively.

Pharmacologic treatments

Based on our study results, the most commonly used
pharmacological treatments for nonNeuPs are, in descend-
ing order of prevalence, NSAIDs/Aspirin (n = 135, 71% of
participants with nonNeuP), acetaminophen (n = 89, 47%),
opioids (n =84, 44%), antiepileptics (n =82, 43%), and
cannabinoids (n =71, 37%). The pharmacological treat-
ments reported to be most helpful for overall nonNeuPs are,
in descending order of reported effectiveness, opioids (89%
of opioid-treated nonNeuPs), acetaminophen (80%),
NSAIDs/aspirin (79%), and cannabinoids (77%) (Table 3).

Further analyses of specific pain locations and their
corresponding pharmacological treatments show that
opioids, acetaminophen, and NSAIDs/aspirin were sub-
jectively rated by participants as the most helpful pharma-
cologic treatments for shoulder, upper back, lower back,
and knee pains (helpful in 79-100% of the pharmacologi-
cally treated pains, Table 3). NSAIDs/aspirin were helpful
in 69% of NSAIDs/aspirin treated hip pains, but this per-
ceived helpfulness rate was the lowest compared to the

other common nonNeuP locations treated with NSAIDS/
aspirin.

Non-pharmacological treatments

Body position adjustment (n =148, 78% of participants
with nonNeuP), passive exercise (n = 141, 74%), massage
(n =88, 46%), resistive exercise (n =156, 29%), and heat
therapy (n = 55, 29%) were the most commonly used non-
pharmacological treatments for nonNeuPs. The non-
pharmacological treatments reported to be most helpful
for overall nonNeuP locations were heat therapy (80% of
heat therapy-treated nonNeuPs), aerobic exercise (80%),
massage (77%), and body position adjustment (71%), all of
which were helpful for more than 70% of treated nonNeuPs
(Table 3).

Heat therapy, massage, resistive exercise, passive exer-
cise, and aerobic exercise were the most helpful non-
pharmacological treatments for shoulder pain (helpful for
79% or more of non-pharmacologically treated pains,
Table 3). The most helpful non-pharmacological treatment
for upper back, lower back, and hip pains was body position
adjustment (helpful for 79% or more of treated pains, see
Table 3). As for knee pain, our results indicated that none of
the non-pharmacological treatments were as helpful as the
most helpful pharmacological treatments. Massage was the
most helpful non-pharmacological treatment for knee pains
(Table 3).

Comparisons between pharmacological and non-
pharmacological treatments

Pharmacological treatments seem to have better effects on
overall nonNeuPs (top three ranked helpfulness ranges from
79 to 89%, Table 3) compared to non-pharmacological
treatments (77 to 80%). However, for treating shoulder
nonNeuP, heat therapy and massage had comparable per-
ceived helpfulness (91%) to acetaminophen (93%) and
better helpfulness than opioids (86%) (Table 3). For treating
hip nonNeuP, body position adjustment had better
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I:f;gosn ST:fenrgr‘l’“:lecu"r‘;g‘;;‘IC Efficacy (%) All NonNeuP Shoulder UB LB Hip Knee
pains, the identified treatments (n=190) =69 =29 =43 =25 =29
used, and the perceived N of nonNeuP Opioids were 75/84 1922 1111 13/14
helpfulness of each treatment. helpful/N of nonNeuP treated with ~ (89%) 86%)  (100%)  (93%)
Opioids (%)
N of nonNeuP Acet was helpful/N  71/89 25/27 9/11 16/16 8/10
of nonNeuP treated with Acet (%) (80%) (93%) (82%) (100%) (80%)
N of nonNeuP NSAIDs were 106/ 34/43 10/10 23/27 9/13 14/16
helpful/N of nonNeuP treated with 135 (79%) (79%) (100%)  (85%) (69%) (88%)
NSAID (%)
N of nonNeuP Cannab were helpful/ 55/71 18/23 12/15
N of nonNeuP treated with (77%) (78%) (80%)
Cannab (%)
N of nonNeuP AntiEpi were 42/82 14/24 4/11 6/15
helpful/N of nonNeuP treated with  (51%) (58%) (36%) (40%)
AntiEpi (%)
N of nonNeuP AntiSpa were 21/44 5/10
helpful/N of nonNeuP treated with  (48%) (50%)
AntiSpa (%)
N of nonNeuP Heat T was helpful/N 44/55 21/23
of nonNeuP treated with Heat T (%) (80%) 91%)
N of nonNeuP Aero Ex was helpful/ 35/44 11/14 10/14
N of nonNeuP treated with (80%) (79%) (71%)
Aero Ex (%)
N of nonNeuP Massage was 68/88 20/22 10/15 8/12
helpful/N of nonNeuP treated with  (77%) (91%) (67%) (67%)
Massage (%)
N of nonNeuP B-pos ad was 105/ 32/45 10/12 22/28 14/17 6/13
helpful/N of nonNeuP treated with 148 (71%) (71%) (83%) (79%) (82%) (46%)
B-pos ad (%)
N of nonNeuP Pass Ex was helpful/ 96/141 33/41 11/14 20/28 6/12 9/15
N of nonNeuP treated with (68%) (80%) (79%) (71%) (50%) (60%)
Pass Ex (%)
N of nonNeuP Resis Ex was 36/56 18/22 9/16
helpful/N of nonNeuP treated with  (64%) (82%) (56%)

Resis Ex (%)

Note: The table only indicates the treatments reported as used for at least ten nonNeuP pains.

Abbreviations: nonNeuP Non-neuropathic pain, UB upper back, LB lower back, N number, Acet
acetaminophen, NSAID nonsteroidal anti-inflammatory drug, Cannab cannabinoids, AntiEpi antiepileptics,
AntiSpa antispastics, Heat T heat therapy, Aero Ex aerobic exercise, B-pos ad body position adjustment, Pass
Ex passive exercise, Resis Ex resistance exercise.

perceived helpfulness (82%) than NSAIDs (69%), which is
the only helpful pharmacological treatment endorsed by
more than ten participants for hip nonNeuP (Table 3).

Discussion

This study reports the perceived helpfulness of a wide range
of individual treatments on specific nonNeuP locations,
rather than on pain after SCI in general (i.e., combined
NeuP and nonNeuP pain types and across anatomical
regions). Opioids, acetaminophen, and NSAIDs/aspirin
were reported as both the most commonly used and most
helpful pharmacological treatments for all nonNeuPs
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regardless of location. Previous studies have shown that
NSAIDs, acetaminophen, and opioids are the most common
medications used in clinics to treat musculoskeletal pains
[40, 41], but no studies have discussed their reported
effectiveness. Our study results indicated that the use of
NSAIDs, acetaminophen, and opioids may help treat non-
NeuPs for individuals with SCI. For over 79% of the non-
NeuPs, excluding those located at the hip, treatment using
these three pharmacological agents was reported as helpful
for their pain. However, opioids have significant side effects
including physical dependence, respiratory depression, and
addiction [42], which was not assessed in this study. For
shoulder and lower back pains, the most common nonNeuP
locations, acetaminophen was more helpful than opioids for
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pain relief based on participants’ report (Table 3), and
acetaminophen has fewer and less significant side effects.
NSAIDs was as helpful as opioids for upper back nonNeuPs
as well (Table 3).

NSAIDs were the only pharmacological agent commonly
used by participants to treat hip nonNeuPs. The perceived
helpfulness of NSAIDs in the treatment of hip nonNeuPs
was 69%, which was lower than the helpfulness of NSAIDs
at other nonNeuP locations, including the shoulders, upper
and lower back, and knees (Table 3, range from 79 to
100%). Interestingly, body position adjustment was com-
monly used by the participants with hip nonNeuP and was
reported as helpful in 82% of those employing this method
(Table 3). Body position adjustment may therefore be better
for treating hip nonNeuP than commonly used pharmaco-
logical treatments which often have side effects. Few stu-
dies in the literature discuss hip nonNeuPs in individuals
with SCI and, when mentioned, pains related to hip het-
erotopic ossification (HO) [43] and pressure injuries which
often occur at the greater trochanters [44] are what is
usually being referenced. In the present study, the percen-
tages of individuals with complete SCI (43%) were higher
than the aggregate percentage of individuals in the SCIMS
database with complete SCI (32%) [45]. Complete SCI is
one of the major risk factors for developing both HO and
greater trochanteric pressure injury [46, 47]. Hip HO lacks a
highly effective treatment [48, 49]. Mature HO of the hip
joint(s) often leads to imbalance in sitting (posture), limited
hip range of motion, and limitations in performance of
seated functional activities [48, 50]. A few case reports
indicate that seating and positioning adjustments can pro-
vide persons with HO improved seated stability, facilitating
functional activities, as well as reducing pain [51, 52]. An
ideal seating and sleeping position is also critical for the
prevention of pressure injuries [44]. Studies have shown
that appropriate cushioning, wheelchair measurements, and
tilt and recline functions could effectively manage pressure
to prevent pressure injuries [53, 54].

The survey by Cardenas and Jensen investigating treat-
ments for pain in individuals with chronic SCI, indicated
that strengthening exercises, physical therapy, heat, ROM
exercise, and massage were the most commonly used non-
pharmacological treatments, with massage reported as the
most effective [29]. The survey by Widerstrom-Noga and
Turk also indicated that massage, heat, and physical therapy
were the most commonly used non-pharmacological treat-
ments for general chronic pain after SCI [30]. Our study
indicated that heat, aerobic exercise, massage, and body
position adjustment were the most common and helpful
non-pharmacological treatments for nonNeuPs. Even
though the specific results of the present study and previous
studies were slightly different, heat therapy and massage
were shown to be more helpful than other non-

pharmacological treatments in all the studies. Physical
therapy, if encompassing the treatments rated most helpful
here, including strengthening, aerobic, and ROM exercises,
could also play an important role in an effective treatment
program for nonNeuPs after SCIL.

Compared to previous survey studies [29, 30], this pre-
sent study had more participants (current 391 vs. previous
117 and 120) and categorized participants’ pains into NeuPs
and nonNeuPs. Among the participants with nonNeuP, the
gender distribution matches the data from SCIMS database
(80% male and 20% female) [45], but the percentages of
individuals with paraplegia (49%) and complete SCI (43%)
were higher than the aggregate percentage of individuals in
the SCIMS database with paraplegia (40%) and complete
SCI (32%) [45]. The relatively high percentage of indivi-
duals with paraplegia in this study may be the reason that
we had lower percentage of participants reporting ongoing
nonNeuP (49%) compared to previous studies (60%) [6-8].
A previous study indicated that individuals with tetraplegia
had almost twice the risk of experiencing upper extremity
musculoskeletal pains when compared to those with para-
plegia [55]. The study participants were enrolled from
SCIMS participants, not from general population, which
may influence the generalization of the study results.

One of the strengths of the present study is that we linked
the nonNeuP to the location where the pain was perceived
thereby better defining the general anatomic pain generators
in a large cohort of individuals. We then linked these ana-
tomic pain generators to specific treatments used for those
pains. For shoulder nonNeuPs due to musculoskeletal
injuries, including rotator cuff tears, tendinosis, and muscle
strength imbalance [12-14], the literature has shown that
strengthening, stretching, and aerobic exercises as well as
wheelchair skills and transfer training can effectively
improve shoulder pain [21, 22, 56, 57]. The present survey
study further supports those study findings. Besides
analgesic medication (NSAIDs, acetaminophen, and
opioids), resistive, passive, and aerobic exercise were
additionally rated as the most helpful treatments. Even
though heat therapy and massage were rated as helpful
treatments for shoulder nonNeuPs in this survey study, few
studies with low-level evidence have previously supported
their efficacy for treating shoulder pain [S8—61]. More high-
quality studies are needed to evaluate the effects of heat
therapy and massage on shoulder nonNeuPs.

The most helpful non-pharmacological treatment for
upper and lower back pains was found to be body position
adjustment, which may reduce pain by correcting a parti-
cipant’s posture in a wheelchair or bed. Poor posture and
positioning in sitting or lying is a major contributor to upper
and lower back pains in persons with SCI [15]. As for knee
pain, our results indicated that none of the non-
pharmacological treatments were as helpful as the
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pharmacological treatments

acetaminophen.

of NSAIDs/aspirin and

Study limitations

There are several limitations of this study. The assignment
of broad pain types, NeuP versus nonNeuP, defined by the
SCIPI screening tool, is not completely sensitive and spe-
cific [5]. Some pharmacological treatments, such as can-
nabinoids and opioids, may have legality issues for some
individuals depending on where individuals reside. These
participants may be reluctant to report use of these con-
troversial pharmacological treatments. Some specific pain
location treatment results were based upon small sample
sizes. As most participants used more than one treatment for
their different nonNeuPs, the data were mixed with statis-
tically independent and paired data (some data from the
same individuals but some from different individuals). As
such, in this current study we used descriptive statistics to
present the subjective survey results. Participants may not
accurately recall all of the treatments they used during the
previous 12 months. Also if a participant had been treated
with a specific pharmacologic or non-pharmacologic treat-
ment, prior to the year where they were surveyed and did
not feel the treatment was helpful, this information would
not be incorporated into the data, leading to inflation of the
helpfulness for any particular treatment. 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 of that particular intervention would
not be captured. The study also did not document how long
treatments were used and helpfulness lasted. Finally, as
some individuals had more than one nonNeuP, and each
pain was rated separately with regard to each intervention
being helpful, the number of times a particular treatment
was thought to be helpful may have been overcounted.
Previous studies related to SCI pain screening, classifica-
tion, and treatments all rated each participant’s pains
separately [5, 30] and assumed that each participant could
identify the differences of pains at each pain location.

Conclusion

The study results indicate that analgesic medications, such
as NSAIDs, acetaminophen, and opioids, are perceived as
helpful pharmacological treatments across nonNeuP loca-
tions. For treating shoulder pain specifically, heat therapy,
massage, and strengthening programs seem to provide the
most helpful non-pharmacological treatment effects. For
treating upper and lower back and hip pain, body position
adjustment also seems to be helpful, especially for hip pain.

SPRINGER NATURE

As for treating knee pain, pharmacological treatments, such
as NSAIDs and acetaminophen, may be more helpful than
non-pharmacological treatments. Acetaminophen and
NSAIDs combined with some helpful non-pharmacologic
treatments, such as heat, massage, exercise, and body
position adjustment, could be recommended to potentially
replace/reduce opioid use for pain relief. The results of the
study from a consumer’s perspective provide guidance for
future research in terms of developing clinical trials to
obtain more empirical evidence for various nonNeuP
treatments. For example, randomized controlled trials to see
if some non-pharmacologic treatments with high self-
reported helpfulness ratings could produce better or simi-
lar treatment effects for nonNeuPs than opioids for instance
which have severe adverse side effects.
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