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Opioid Dependence and Associated Health
Care Utilization and Cost in Traumatic
Spinal Cord Injury Population: Analysis

Using Marketscan Database

Riley L. Wilkinson," Camilo Castillo,” April Herrity,>* Dengzhi Wang,>* Mayur Sharma,’ Nick Dietz,’
Shawn Adams,? Nicholas Khattar,> Miriam Nuno,* Doniel Drazin,” Maxwell Boakye,>* and

Beatrice Ugiliweneza

2,3,6

"University of Louisville School of Medicine, Louisville, Kentucky; Department of Neurological Surgery, University of Louisville,
Louisville, Kentucky; *Kentucky Spinal Cord Injury Research Center, University of Louisville, Lousville, Kentucky; ‘Department of
Public Health Science, University of California, Davis; *College of Medicine Pacific Northwest, Yamika, Washington; *Department of

Health Management and Systems Science, University of Louisville, Louisville, Kentucky

Background: Postinjury pain is a well-known debilitating complication of spinal cord injury (SCI), often resulting in long-
term, high-dose opioid use with the potential for dependence. There is a gap in knowledge about the risk of opioid
dependence and the associated health care utilization and cost in SCI. Objectives: To evaluate the association of SCI with
postinjury opioid use and dependence and evaluate the effect of this opioid dependence on postinjury health care utilization.
Methods: Using the MarketScan Database, health care utilization claims data were queried to extract 7187 adults with
traumatic SCI from 2000 to 2019. Factors associated with post-SCI opioid use and dependence, postinjury health care
utilization, and payments were analyzed with generalized linear regression models. Results: After SCI, individuals were
more likely to become opioid users or transition from nondependent to dependent users (negative change: 31%) than
become nonusers or transition from dependent to nondependent users (positive change: 14%, p < .0001). Individuals who
were opioid-dependent users pre-SCl had more than 30 times greater odds of becoming dependent after versus not (OR
34; 95% ClI, 26-43). Dependent users after injury (regardless of prior use status) had 2 times higher utilization payments
and 1.2 to 6 times more health care utilization than nonusers. Conclusion: Opioid use and dependence were associated
with high health care utilization and cost after SCI. Pre-SCl opioid users were more likely to remain users post-SCl and were
heavier consumers of health care. Pre- and postopioid use history should be considered for treatment decision-making in
all individuals with SCI. Key words: cost, health care utilization, opioid dependence, opioid use, traumatic spinal cord injury

Introduction

One of the most prevalent secondary
complications of spinal cord injury (SCI) is
pain. While the exact prevalence of pain in SCI
populations remains under debate, it is estimated
to affect anywhere from 33% to 80% of individuals
with SCI"?* compared to only approximately
20.4% of people in the general population.’ Of
those experiencing pain, about half will have
musculoskeletal pain, half will have neuropathic
pain, and a small number will experience visceral
pain.* Neuropathic pain, described as shocklike,

sharp, and burning,’ is challenging to treat and
greatly impacts health-related quality of life.®
Despite gains in managing other secondary
complications of SCI, pain has been documented to
be one of the complications refractory to methods
of management.” Pharmacological management
of pain post-SCI includes analgesics, nonster-
oidal anti-inflammatory drugs, anticonvulsants,
antidepressants, opioids, and intrathecal morphine.’
Previous studies have argued that long-term pain
of any kind does not respond well to opioids.?
Despite this, Hand and colleagues’ have found that,
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compared to matched non-SCI controls, individuals
with SCI are more likely to be long-term users of
short-acting opioids and to be taking higher doses
of long-acting opioids. Because preoperative opioid
use is consistently a great predictor of long-term
postoperative use, it is reasonable to assume that
the increased use of opioids in the SCI population
may lead to opioid dependence and overdose.”
Additionally, persons with SCI may be at greater
baseline risk for substance use disorders compared
with non-SCI individuals,”"' potentially due to the
fact that, in SCI, most medications do not work and
opioids provide relief, albeit temporary.”

Given the declaration of a public health
emergency in response to the opioid crisis in the
United States, discussions have evolved in the
ambulatory pain population regarding opioids.
However, even though there continues to be a
scarcity of debate over the use of opioids in SCI,
there is an increasing body of research advocating
minimizing the use of opioids in SCI due to their
lack of efficacy and the associated risks linked to
the worsening of already known issues affecting
individuals with SCI, including constipation,
urinary retention, decreased recovery, and
respiratory depression with the risk of death.>*
Current guidelines of pain management do not
recommend opioids as a first-line treatment."
In the present study, we aim to contribute to this
conversation by evaluating the association of SCI
with postinjury opioid use and predictors of opioid
dependence following SCI. Thus, we hypothesized
that injury is more likely to be associated with
opioid use than not (Hypothesis 1) and that those
who are opioid users prior to injury are more
likely to remain users postinjury (Hypothesis 2).
We also evaluated the effect of opioid dependence
on postinjury health care utilization and costs. We
hypothesized that opioid users have higher health
care utilization and costs (Hypothesis 3).

Materials and Methods

Data source

IBM MarketScan Research Database was used for
this study. MarketScan is a de-identified health care
research claims database with medical, drug, and
dental claims for more than 265 million individuals.
It includes demographics, insurer, diagnosis, and
procedures as well as payments of health care

services including but not limited to inpatient,
outpatient, and outpatient drugs.” Data represent
the private sector sponsored insurance enrollees’
trajectories through the health care system; for
each person, a unique identifier links different files.
Therefore, it is suitable for studying patients’ health
care utilization longitudinally. The data represent
people with private sector insurance (private/
commercial insurance, Medicare supplemental
plans, Medicaid plans run by private insurance).
These data have been used in studies evaluating SCI
outcomes.”'*'® In this study, we used data spanning
the years 2000-2019.

Patient selection and follow-up

We analyzed opioid dependence and health
care utilization for the traumatic SCI population.
International Classification of Diseases, Ninth
Revision (ICD-9) code 806.0-806.3 and Tenth
Revision (ICD-10) (S14.0, S14.1) + S12, (S24.0,
$24.1) + S22.0 were used for traumatic SCI with
cervical or thoracic injury. The first occurrence
in inpatient files was taken as the index
hospitalization.

We included adult patients 18 years old and
older with at least 12 months of look-back and 15
months of follow-up (N = 7187). Pre-SCI look-back
time was calculated as the difference between the
enrollment start date and the index hospitalization
admission date; post-SCI follow-up time was
calculated as the difference between the index
hospitalization discharge date and the enrollment
end date. If the start and end enrollment dates were
missing, the dataset’s first and last claim dates were
used instead. To ensure an injury incident cohort,
those with any claim of SCI or paralysis in the look-
back period were excluded.

We evaluated opioid use and dependence for
both pre- and post-SCI. Pre-SCI opioid dependence
was defined 12 months before index admission.
Post-SCI opioid dependence was defined from
the beginning of month 4 to the end of month 15
after index discharge. The first 3 months directly
following injury discharge were skipped as opioids
are expected to be used in this acute phase. We
classified individuals with SCI into three opioid
dependence groups: none, nondependent user,
and dependent user. An individual was classified
as a “dependent user” if there was a claim code
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of opioid use disorder (ICD-9 304.00-304.02,
304.70-304.72, 305.40-305.52, ICD-10 FI11),
a prescription drug for opioid use disorder
(buprenorphine or naltrexone), being counseled
about psychological and pharmacologic treatment
options for opioid addiction (CPT-4 4306F),"” or
at least 11 or prescription refills**' of opioid drugs
(butorphanol, codeine, dihydrocodeine, fentanyl,
hydrocodone,  hydromorphone, levorphanol,
meperidine, methadone, morphine, nalbuphine,
opium, oxycodone, oxymorphone, pentazocine,
propoxyphene, tapentadol, tramadol). If there was
no claim for opioid use disorder, but the individual
had one to ten opioid prescription drug refills, they
were classified as “nondependent user” The rest
were classified in the “none” group. Depending on
the use pre- and post-SCI, we obtained nine groups
of opioid use and dependence transition: (1) prior
nonusers who remained nonusers (N-N), (2) prior
nonusers who became nondependent users (N-
ND), (3) prior nonusers who became dependent
users (N-D), (4) prior nondependent users who
became nonusers (ND-N), (5) prior nondependent
users who remained nondependent users (ND-
ND), (6) prior nondependent users who became
dependent users (ND-D), (7) prior dependent users
who became nonusers (D-N), (8) prior dependent
users who became nondependent users (D-ND),
and (9) prior dependent users who remained
dependent (D-D).?>%

Individual characteristics

Individuals’ demographics, in MarketScan
data, include age, gender, and insurance type
(commercial, Medicaid, or Medicare supplemental).
The individual burden of comorbidities was
captured in the index hospitalization with the
Elixhauser score* using Quan et al’s adaptation
to ICD-9 and ICD-10 codes.”® We also listed eight
common comorbidities individually: tobacco use,
osteoporosis, hypertension, congestive heart failure,
chronic obstructive pulmonary disease (COPD),
myocardial infarction, diabetes, and obesity. The
level of injury and whether decompression was
performed or not were also noted. Post-SCI, data
were screened for pain within 3 months of index
hospitalization discharge and 3 to 15 months after
the study period. ICD-9 729.2 and ICD-10 M54.10,

M79.2 were used to identify the presence of
neuropathic pain; ICD-9 729.1 and ICD-10 M60.9,
M79.1, M79.7 were used for musculoskeletal pain;
and ICD-9 789.00 and ICD-10 R10.9 were used for
visceral pain.

Opioid use transition pre- and post-SCI

The transition to new use or higher opioid use
(negative change) versus transition to lower use
or no use (positive change) following injury was
evaluated by comparing the probabilities of both
transitions.

Risk of post-SCI opioid use and dependence

The association of pre-SCI opioid use and
dependence with post-SCI opioid use and
dependence was evaluated. The association of the
individuals’ characteristics described previously
with post-opioid use and dependence was also
explored.

Health care utilization and cost outcomes

We looked at health care utilization outcomes,
including length of stay (LOS), associated hospital
payment, and home discharge. We also looked at
all-type hospital readmission, outpatient services,
outpatient medication refills, and associated
payments within 3 months of injury hospitalization
discharge and 4 to 15 months of follow-up.
Inflation adjustments to 2019 US dollars were
made for payments using the medical component
of the consumer price index (accessible through the
United States Bureau of Labor Statistics website).?

Statistical analysis

Continuous variables were summarized with
means and standard deviations, median and
interquartile ranges, and the full range (minimum
to maximum) and compared across groups
using Kruskal-Wallis tests because they were
all found not to be normally distributed per the
Kolmogorov-Smirnov test. Categorical variables
were summarized with counts and percentages and
compared across groups using chi-square tests.

The pre- to post-SCI opioid use transitions
(Hypothesis 1) were evaluated with a generalized
McNemar test. The effect of pre-SCI opioid use
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dependence and individuals’ characteristics on
post-SCI opioid use and dependence (Hypothesis 2)
was evaluated with multinomial logistic regression.
Health care utilization and cost outcomes were
further compared between opioid use groups
(Hypothesis 3) with multivariable generalized
linear models, including all individual baseline
characteristics as fixed factors in addition to the
opioid analysis group. For the LOS and payments, the
models were linear regressions on log-transformed
values. For the number of admissions, services, and
medication refills, negative binomial regression
models were used. For hospital readmission (yes/
no) and emergency room visit (yes/no), logistic
regression models were used. These models’ linear
contrasts, representing different 2-by-2 group
comparisons, were built on the treatment variable.
Comparison estimates were presented in terms of
estimate ratio (ER) for continuous, relative risk (RR)
for the count, and odds ratio (OR) as appropriate,
with associated 95% confidence intervals (CI) as a
measure of precision. Model assumptions (residuals’
independence, homoscedasticity, and normality)
were evaluated.

All tests were two-sided with a significance level
of .02 (=.05/25, Bonferonni family rate adjustment®
of 25 tests and models, 1 test in Hypothesis 1, 1
model in Hypothesis 2, and 23 models in Hypothesis
3). SAS 9.4 (SAS Institute, Inc, Cary, NC) was used
for data preprocessing and statistical analysis.

Results

Demographics, medical conditions, injury
characteristics, and preinjury opioid use

The study cohort was comprised of 54% males
with an average age of 54 (SD 21 years), mostly with
commercial insurance (50%). At the time of injury,
31% had no comorbidities. The majority suffered
a cervical injury (56%), and one-third of the cases
underwent decompression. Within 3 months of
injury hospitalization discharge, 10% had a pain
claim, and 22% had a pain claim by 15 months.
Cohort characteristics are in Table 1.

Opioid dependence transition pre- to postinjury and
risk of postinjury dependence

Twelve months before SCI hospitalization, 14%
were opioid-dependent users (Figure 1A). After the

acute treatment of SCI (3 months), the rate of opioid-
dependent users had almost doubled (26%). More
individuals transitioned into a more dependent
group than a less dependent group (31% vs. 14%, p
<.0001). Prior dependent users had 34 times greater
odds of remaining opioid dependent and 4.5 times
greater odds of becoming nondependent opioid
users versus nonopioid users (Table 2). Factors
associated with higher odds of opioid dependence
and nondependence use were prior opioid use (1.4-
34 times higher odds; Table 2, Figure 1B), younger
age (1% lower odds of each year older), type of
insurance (higher odds for Medicaid/Medicare vs.
commercial), injury level (1.1-1.4 higher odds for
thoracic vs. cervical), surgery (1.21-1.32 higher
odds for those who underwent decompression),
and presence of pain (1.7-3.1 higher odds diagnosis
of pain vs. not).

Pre- to postinjury opioid use and dependence groups

Nonusers who remained nonusers comprised
34% of the cohort. Ten percent were prior
dependent users who remained dependent users. A
total of 24% were nonusers and became users (15%
dependent or 9% nondependent). Additionally,
1% of dependent users and 10% of nondependent
users became nonusers. The distribution of pre-
to postinjury opioid use is shown in Figure 2A.
Individuals in different pre- to postinjury opioid use
groups were statistically different in demographics,
number of comorbidities, injury characteristics,
and postinjury pain (eTable 1).

Health care utilization and payment associated with
opioid use and dependence

The median LOS during the index
hospitalization was 6 days, with a median payment
of $42,282. The hospital readmission rate for the
general cohort was 21%. Within 3 months of index
hospital discharge, emergency room visit rate
was 30%, with a median of six visits for admitted
patients. The median number of outpatient services
was 32 and that of prescribed medications was
eight. Overall payments per individual in those
3 months had a median payment of $6733. The
median cumulative payments over months 3 to 15
after injury was $15,521. Outcomes are presented
in eTable 2.
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Opioid Dependence and Health Care Utilization and Cost

Opioid dependence changes prior- and post-SCI

Total n=7187

Prior-SCI Post-SCI
opioid use opioid use

None n=2476 (34%) None
n=4173 n = 3299

Non-dependent Non-dependent
n =2001 n=1993
Dependent Dependent

n=1013 n = 1895

1B

80%
70%
60%
50%
40%
30%
20%
10%

0%

No change, Non-users before and after: n=2476 (34%)

No change, Non-dependent users before and after: n=750 (10%)
No change, Dependent users before and after: n=729 (10%)
Positive change: n=1007 (14%)

Negative change: n=2225 (31%)
p-value of negative change vs positive change: <.0001
p-value for generalized McNemar tests: <.0001

Opioid use and dependence 3-15 months post SCI

M Post None M Post Non-dependent M Post Dependent 71.96%
59.33%
36.13%37-48%
25.38% 26.39%
18.16%
15.29%
l 9.87%
Prior None Prior Non-dependent Prior Dependent
(n=4173) (n=2001) (n=1013)

Opioid use and dependence 12 months prior to SCI

123

Figure 1. (A) Transition chart between opioid use 12 months preinjury to months 3 to 15 postinjury. (B) Postinjury
opioid use and dependence relative to preinjury opioid use and dependence.
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Table 2. The risk of postinjury opioid dependence relative to pre-injury opioid use, demographics, medical
conditions, injury level, treatment, and diagnosis of postinjury pain

Post-SCI Opioid non- |  Post-SCI Opioid o Dbl
dependent vs non-
dependent vs None | dependent vs None
dependent
Variables Odds Ratio (95% Cl) | Odds Ratio (95% Cl) | Odds Ratio (95% CI)
Prior opioid Non-dependent user vs None 2.511 (2.207, 2.857) 3.432 (2.947, 3.998) 1.367 (1.17, 1.597)
Dependent user vs None 4518 (3.49,5849) |33.699 (26.516,42.827)| 7.459 (6.093,9.131)
Dependent user vs Non-dependent | 1.799 (1.379, 2.347) 9.804 (7.692, 12.5) 5.464 (4.464, 6.667)
Age 1-year increment 0.987 (0.983, 0.992) 0.985 (0.98, 0.989) 0.997 (0.992, 1.002)
Gender female vs male 1.08 (0.957, 1.219) 0.891 (0.775, 1.024) 0.825 (0.715, 0.951)
Insurance Medicaid vs commercial 1.127 (0.958, 1.326) 2.193 (1.854, 2.594) 1.945 (1.634, 2.316)
Medicare vs commercial 1.443 (1.19, 1.75) 1.147 (0.917, 1.435) 0.795 (0.63, 1.002)
Elixhauser 1vs0 0.909 (0.783, 1.055) 1.113 (0.936, 1.324) 1.225 (1.025, 1.464)
index 2vs0 0.971 (0.815, 1.157) 1.214 (0.994, 1.483) 1.25(1.019, 1.535)
3+vs0 0.89 (0.737, 1.075) 1.018 (0.819, 1.264) 1.144 (0.916, 1.429)
Comorbidities  yesvsno 0.954 (0.831, 1.094) 0.933 (0.797, 1.093) 0.979 (0.832, 1.152)
Injury Level Thoracic vs Cervical 1.145 (1.019, 1.288) 1.379 (1.205, 1.577) 1.204 (1.048, 1.382)
Decompression yes vs no 0.917 (0.807, 1.043) 1.209 (1.048, 1.394) 1.318 (1.136, 1.529)
Post SCI pain yes vs no 1.736 (1.495, 2.016) 3.124 (2.675, 3.648) 1.8 (1.545, 2.096)

All outcomes considered, home discharge,
postdischarge health care utilization, and
payments were statistically different in unadjusted
comparisons across the different pre-post opioid use
groups (eTable 2). Postinjury health care utilization
payments were highest among those who became
dependent users. Towards month 15, payments
were comparable for dependent users regardless of
prior history (Figure 2B). In adjusted comparisons
(Table 3), nonusers who became users had lower
odds of home discharge from index hospitalization
and higher utilization and payments throughout
compared to nonusers before and after. Dependent
users after injury (N-D, ND-D, D-D) had about two
times the utilization payments than those whose
who were nonusers pre and post (N-N). Dependent
users before and after (D-D) had 1.2 to 6 times
more health care utilization than nonusers before
and after (N-N).

Discussion

It is common practice to prescribe opioids to
alleviate pain after SCI. However, an increasing
body of research advocates for the avoidance of
prescribing these powerful medications for pain
management after SCI.* The findings of our study
indicate that patients with SCI are more likely
to transition toward opioid use and dependence

than toward less and no use. More importantly,
individuals who used opioids before SCI were more
likely to remain opioid users after the injury. Factors
associated with postinjury opioid-dependent or
nondependent use were young age, commercial
insurance type, diagnosis of postinjury pain, and
surgical treatment. Post-SCI opioid-dependent
users had the highest health care utilization and
expenditures, followed by opioid nondependent
users.

In our study, 42% were opioid users (28%
nondependent, 14% dependent) within 12 months
before SCI, and 54% were opioid users (28%
nondependent, 26% dependent) within 3 to 15
months after the injury. Using two state databases
in South Carolina (n = 503), DiPiro et al.?® reported
an opioid use incidence of 53.5% in years 2 and 3
after injury; we found the same incidence. Another
study, using population-level administrative data in
Canada, reported that 35% of 1842 individuals with
traumatic SCI had at least one opioid prescription.””
The discordance of this study with our data might
be due to the differences in the samples; our study
only included cervical and thoracic injuries whereas
theirs included all injury levels.

We found that, after SCI, individuals were
more likely to make a negative change (i.e., from
nonuser to nondependent/dependent user or from
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2 A Opioid dependence group considering pre and post- SCI transition
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Figure 2. The pre- and post-SCI opioid dependence groups are defined as: (1) prior nonusers who remained
nonusers (N-N), (2) prior nonusers who became nondependent users (N-ND), (3) prior nonusers who
became dependent users (N-D), (4) prior nondependent users who became nonusers (ND-N), (5) prior
nondependent users who remained nondependent users (ND-ND), (6) prior nondependent users who
became dependent users (ND-D), (7) prior dependent users who became nonusers (D-N), (8) prior
dependent users who became nondependent users (D-ND), and (9) prior dependent users who remained
dependent (D-D). (A) Pre- and postinjury opioid use and dependence groups. (B) Health care utilization
payments pre- and postinjury. Prior to SCI, those who were not opioid users had the lowest cost, followed
by nondependent opioid users; dependent opioid users had the highest cost. Post-SCI, those who became
users had the highest costs, especially prior nonusers.
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nondependent to a dependent user; 31% total)
than a positive change (i.e., from nondependent/
dependent user to nonuser or from dependent to
a nondependent user; 14% total). The transition of
opioid use status has not yet been evaluated in the
literature. However, we noted that the majority (56%)
of those who are opioid users postinjury were users
before. As outlined previously, prior opioid use had
the highest odds of postinjury opioid use and abuse.
Dependent users before injury had 34 times higher
odds of becoming dependent users and more than
four times higher odds of becoming nondependent
users after injury compared to nonusers. Pre-SCI
nondependent users had, respectively, 2.5 and
3.4 higher odds of becoming nondependent or
becoming dependent users compared to nonusers.
Postinjury pain is a condition in 33% to 80% of
people with SCI,*****! and opioids are oftentimes
presented as a medical solution. However, there
are several arguments against opioid use for post-
SCI pain, chief among them being the debate
over their global effectiveness. Many studies have
been unable to support their effectiveness for pain
relief, especially when compared to nonopioid
analgesics.”>* Moreover, there is evidence that
they could negatively affect SCI recovery. Recent
studies have shown that administration of
morphine, especially using an intrathecal route,
is associated with attenuation of motor recovery,
loss of neurons and glia, development of opioid-
induced hyperalgesia, and an overall decrease in
the subject’s general health.>*** Although these
studies were predominantly focused on acute
administration of intrathecal morphine, the authors
note that negative effects may exist with chronic
administration.> Additional studies have shown the
negative correlation of opioid intake with bowel
movement frequency and increased fracture risk
after SCI.”**” This study showed that postinjury pain
was associated with a high likelihood of opioid use
or abuse. The results of these studies are clinically
relevant in the conversation surrounding the
management of pain post-SCI, and they highlight
the need to emphasize opioid stewardship after
SCI. However, pain after SCI may be challenging
to classify, particularly neuropathic pain.***
Without a clear understanding of pain after SCI,
successful management of coping with pain is less

likely to occur, leading to risk for overuse of pain
medications, which is concerning given the high
prevalence of overdose from prescription drugs
in this population.* As time progresses in the
chronic SCI phase, there is increased use of pain
medication that has been linked to increased odds
of mortality.! Therefore, it becomes essential to
establish ongoing screening for opioid use in SCI to
help with pharmacological and nonpharmacological
treatment plans for pain management.

The secondary medical issues associated with
increased opioid use disorder among individuals
with SCI may be the main contributor to the
increased health care burden of prescription
opioids found in our study. Opioids and opioid
overdose are associated with several secondary
complications already exacerbated in individuals
with SCI. Arguments against the use of opioids
for pain following SCI cite the increased risk of
respiratory depression and death: those with SCI
are particularly vulnerable to respiratory depression
due to adverse effects on the autonomic nervous
system and the increased risk of adverse drug
events due to polypharmacy among individuals
with SCL'" As stated previously, opioids are also
known to exacerbate neurogenic bowel symptoms
due to opioid-induced constipation.*” Our results
found an average 2 to 4 times increase in health
care expenditures in nondependent and dependent
opioid users, respectively, compared to opioid-
naive individuals. Increased utilization was observed
in emergency room and hospital admissions,
outpatient services, and medication refills. This
increase in health care burden is also consistent
with studies that have found opioid abusers had a
mean excess cost of $16,508 per patient per year.*
Societal costs were borne between health care,
criminal justice, and workplace sectors, totaling
some $55.7 billion in the United States annually.*
Also observed was an increase in LOS among
those previously or who became opioid users
following SCI. This has been observed in non-SCI
postoperative populations, pointing to a general
effect of opioids regardless of diagnosis.”

Strengths and limitations

A strength of this study is the use of the
MarketScan database, which provides a large,
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geographically representative sample of the entire
United States, with longitudinal and real-world use
of opioids and health care utilization and payments.
However, this study’s notable limitation is the
inability to account for the use of opioids acquired
outside of insurance claims (i.e., illicit use or illegal
purchasing). Also, there is no way to confirm that the
prescription drugs refilled were actually consumed.
The SCI population is economically in poverty*
therefore, there is the potential for diversion of
prescribed drugs. Another notable limitation is
that the American Spinal Cord Injury Association
Impairment Scale (AIS), quantifying the severity of
injury, is not routinely collected in claims databases.
This should be kept in mind when clinically
interpreting the findings of this study. Another
important limitation is the inability to evaluate the
impact of opioids on psychological functioning
and quality of life. Finally, it is important to note
that the study period post-SCI (months 4-15 after
injury) is relatively short and that a longer period

is needed to evaluate chronic use. Nonetheless, this
study informs the greater conversation surrounding
the use of opioids after SCI. Further research
should investigate alternative medical management
methods that can have the risk to result in opioid
use and abuse.

Conclusion

Our study demonstrates that opioid users before
SCI are more likely to remain nondependent or
dependent opioid users after. Other significant
predictors of post-SCI opioid use were young
age, insurance type, postinjury pain diagnosis,
and surgical treatment. In addition, we found
that nondependent and dependent opioid users
utilized significantly greater amounts of health care
resources, most likely due to known opioid use
side effects. Opioid use history before SCI should
be considered in postinjury treatment decision-
making.
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