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Background: Opioid misuse is a leading health care concern within the United States. In many cases, opioid misuse and
opioid use disorder are associated with pain, a secondary health condition affecting individuals with spinal cord injury (SCI).
Further, substance use is a known risk factor for SCI, resulting in the potential for a substance-related risk trajectory running
from pre- to post-SCI. However, little research has examined substance use prior to SCl since the opioid epidemic began, and so
the relative risk of opioids to patients with SCl is unclear. Objective: To determine whether individuals with SCI tested positive
for substance use at the time of injury and identify the primary substances used at the time of injury. Methods: This study
retrospectively reviewed all medical charts of individuals ages 18 and older who had sustained an SCI during an identified
18-month period and received medical care at a selected level 1 trauma center in the Midwest. Results: Data revealed an
80% combined positive toxicology and/or self-report of substance use immediately prior to the onset of the SCI. Twenty-five
percent of males were positive for more than one substance at time of injury. Substances used prior to injury, listed most to least
prevalent, were opioids (37.5%), alcohol (25%), marijuana (25%), methamphetamines (12.5%), benzodiazepines (12.5%),
followed by cocaine (6.25%) and synthetic cathinone (6.25%). Conclusion: Although opioids were the most common substance
used prior to SCI, none of the individuals positive for opioids at the time of injury were identified by the reviewing medical
professional as having pain as a secondary health condition either prior to or after injury. However, pain is commonly listed as
the primary health concern among individuals living with SCI, and the possibility of opioid use prior to injury likely warrants
pain management planning that includes careful pharmacological and nonpharmacological interventions. Key words: pain,

spinal cord injury, substance use

ubstance use is among a small group

of behaviors that can function both as

a precipitating factor and as a source of
postinjury difficulty for adults with spinal cord
injury (SCI). As such, it occupies a unique place
in SCI rehabilitation research, a field that focuses
not only on the SCI itself but also on the factors
leading up to the injury and the postinjury period."*
Although multiple studies have examined the
relationship of substance use and SCI in both of
these contexts, in the United States the national
substance use environment has rapidly evolved
to become substantially different than in the past.
In particular, opioid use, including prescription
pain medication, has become a leading health care
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concern.”® Jeff Sessions, US Attorney General,
oversaw a formal federal declaration of opioid
abuse as a national crisis in 2018.° This emerging
epidemic has the potential to alter established
knowledge about the intersection of SCI and
substance use.

Substance Use Prior to SCI

Studies have shown that substance use prior
to injury is related to the likelihood of acquiring
an SCL'""? with one recent study finding that
up to 34% of SCI patients are intoxicated at the
time of the injury."? Historically, alcohol has been
identified as the primary substance associated
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with SCI incidence," although other studies have
argued that the exact distributive prevalence of
substance use at the time of SCI has not been
definitively determined.!” Research has not yet
begun to unpack the substance-derived etiology of
SCI in the current national substance use climate.
Furthermore, such analysis is complicated by a
lack of uniformity in how and whether patients
are assessed for substance use at the time of injury
either using objective toxicology measures or self-
report items."

Substance Use After SCI

Researchers have found that substance use is
a common factor among people adjusting to life
after SCI," along with other factors such as religion,
seeking emotional support, recreational pursuits,
or positive reframing.'® Individuals living with an
SCI report more pain and lower satisfaction of life
than other individuals, and many also experience
issues with alcohol and/or illicit drug use or
prescription drug use for nonmedical reasons."
In such individuals, secondary health conditions
such as pain can become complex and influence
daily life,"” including their ability to actively and
meaningfully participate in desired activities."'®
Further, post-SCI pain is often inadequately
controlled, and individuals living with SCI perceive
opioids to be the most effective pharmacological
agent that can be prescribed to reduce pain."
At the same time, individuals using such agents
actually report significantly more intense pain."
Chronic noncancer pain is a well-established
correlate of opioid use disorder, with one study
observing a 50% increase in the likelihood of such
a disorder in individuals being treated for chronic
noncancer pain with opioids.*

Continued Research

There is likely a synergistic risk among indi-
viduals living with SCI in cases where chronic
postinjury pain is coupled with an extant substance
use history.?’* Given that (a) chronic pain is
a common secondary health condition among
individuals living with SCI, (b) chronic noncancer
pain is often treated with opioids and is associated
with increased likelihood of development of
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opioid use disorder, and (c) substance intoxication
has been associated with SCI incidence, this is an
area of research that merits renewed attention.

This pilot study was designed to provide
an up-to-date, preliminary understanding of
substance use at the time of SCI in the modern
US substance use climate. Researchers examined
the prevalence of substance use prior to SCI using
an 18-month comprehensive chart pull (2016 to
2018) at a level 1 trauma center in the Midwest
region of the United States. All patients’ charts
with documented Cervical (C)2-C7 (International
Classification of Disease [ICD-10] code S14, injury
of nerves and spinal cord at neck level), Thoracic
(T)1-T12 (ICD-10 code S24, injury of nerves
and spinal cord at thorax level), and Lumbar
(L)1-L5 (ICD-10 code S34, injury of lumbar and
sacral spinal cord and nerves at abdomen, lower
back, and pelvis level) were extracted for analysis
of substance use prior to injury. This study was
designed to support continued exploration and
dialogue regarding substance use at SCI incidence
and the management of secondary chronic pain in
SCI patients with a history of substance use.

Methods

The planned research protocol called for a simple
random sample of 50 adult (age 18+) patient charts
with C2-7, T1-12, and L1-5 injuries (S14, S24,
or S34 ICD-10 codes) from a mid-size safety-net
hospital located in a Midwest metropolitan city.
This hospital was one of only three level 1 trauma
centers in the state that provides care to adult
patients, where a level 1 designation represents
the most acute level of patient care. During the
abstraction period, researchers learned that only
20 patients met sampling criteria (as described
subsequently), and records were not accessible
prior to October 1, 2016 (implementation of the
current medical record system), so all eligible and
available patient charts were used. Researchers
developed an abstraction sheet and key prior
to data access to provide necessary guidelines
regarding the data. The key included instructions
for coding age, sex, injury information, toxicology
screens, self-report of substance use, categories
of substances used, employment status (full-
time 32 hours or more, part-time less than 32
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hours), education level, relationship status,
military service, and any nonpharmacological
pain treatment methods (Table 1). The data were
analyzed to determine whether substance use had
occurred 24 hours prior to injury and, if so, what
types of substances had been used. Due to the
small population of eligible individuals with SCI,
interpretive analyses were exclusively descriptive.

All adult patient charts in the hospital medical
record system (emergency department admissions
as well as inpatient admissions that occurred due
to patient transferring institutions) from October
1, 2016 to March 7, 2018 with newly onset C2-7,
T1-12, and L1-5 injuries (S14, S24, and S34 ICD-
10 codes) were reviewed for eligibility. A medical
professional (physician hospitalist) worked with his
staff to locate and pull the charts for the study. That
individual removed all patient identifiers immediately
subsequent to sampling and provided de-identified
data to the principal investigator. All aspects of the
research protocol were approved by the Institutional
Review Board at the researchers’ institution.

All available charts were included in the
preliminary screening. Charts that were omitted
included those for individuals under the age of 18;

Table 1. Participant demographics (N = 20)

Demographics Mean (SD) or percent
Age, years 45.05(13.843)

18-28 10%

29-38 30%

39-48 10%

49-58 40%

59-68 5%

69-78 5%
Sex

Male/Female 85%/15%

Employment status

Unemployed 80%
Full time (>32 hours) 10%
Part time (<32 hours) 10%

Cause of injury

Falls 45%
Violence 25%
Vehicular 25%
Other 5%

this resulted in exclusion of infants with brachial
plexus injuries, which typically are coded as S14,
as well as individuals who were admitted for an
issue unrelated to SCI but who had previously
experienced an SCI (so an eligible code was still
used in the record).

Using the abstraction guide and key, the reviewer
inspected each chart’s ICD-10 codes, progress
notes, admission and discharge paperwork, and
laboratory results. The medical billing codes
were the primary source of data. If requested
information was not noted in the medical codes,
the reviewer obtained the information from
looking at the qualitative physician notes and other
indicated sources of information. All data were
protected in a Box Health account associated with
the researcher’s university, although no patient
identifiers were included in the dataset.

Descriptive statistical analyses were performed
using Statistical Package for the Social Sciences
(SPSS v.25).

Results

A retrospective chart review was completed
with a total of 20 participant records, representing
17 males and 3 females between the ages of 27
and 76 (M = 45.05, SD = 13.843). Data indicated
that 45% of SCIs were due to a fall (compared
with the national average of 28.3%), 25% were
due to violence (compared with the national
average of 14.6%), 25% were due to vehicular
incidents (compared with the national average of
39.2%), and 5% were attributable to other causes
(compared with the national average of 9.7%).*
The rate of unemployment prior to injury was
80% for the total population sampled and 81.25%
for individuals with substance use reported
immediately prior to injury.

Data revealed an 80% positive toxicology
screen (85%) or self-report (15%) of substance
use immediately prior to the onset of the SCI. In
addition, 25% of males with positive toxicology
screen tested positive for more than one substance
at time of injury. The following substances were
identified as having been used prior to SCI,
listed most to least prevalent: opioids (37.5%, 6
charts), alcohol (25%, 4 charts), marijuana (25%,
4 charts), methamphetamines (12.5%, 2 charts),



benzodiazepines (12.5%, 2 charts), cocaine
(6.25%, 1 chart), and synthetic cathinone (6.25%,
1 chart).

Discussion

This study found that the majority (80%) of adult
patients seen for SCI at one of the three adult-serving
level 1 trauma centers in a Midwestern state had used
one or more substances, including opioids, alcohol,
marijuana, methamphetamines, benzodiazepines,
cocaine, and synthetic cathinone, immediately prior
to SCI onset. Although previous research indicated
that alcohol was the most common substance used
prior to SCI, these data identified opioids as the
most common substance used prior to SCI, followed
by alcohol.'®* Given the noted changes in the US
substance use climate — specifically the opioid
epidemic — since the prior studies were conducted,
this finding stands to reason.

Interestingly, none of the individuals who were
positive for opioids at the time of injury were
identified by the medical professional as having
pain as a secondary health condition either prior
to or immediately after the SCI. Since pain has
been identified as one of the secondary health
conditions that prevents individuals with SCI in
participating in their social interaction,' it would
be surprising if these patients did not report
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secondary pain in future visits, although this is
speculative given the limits of the current dataset.
As previously described, this pain, if and when it
manifests, is also likely to be poorly controlled,
with a preferred patient solution being opioids."”
The state in which the study took place is also one
of the 13 states with the highest prescription rates
for opioids.?® For the six individuals using opioids
immediately prior to SCI and the additional
patients who used other substances (especially
benzodiazepines), there is likely an increased risk
of substance dependence if pain is managed with
opioid prescription. Thus, it seems important that
SCI patients, especially those with substance use
prior to onset, receive a thorough medical history
review prior to being transferred to rehabilitation
to avert potentially avoidable iatrogenic substance-
related outcomes from treatment.

Therefore, it is likely the case that a thorough
assessment of risk for substance use should occur
immediately upon admission for acute care for
the sustained SCI. The assessment should include
the individual’s current and past substance use
along with family history of substance use in
combination with a standard toxicological panel.
The individual should be asked to disclose all
current and past prescribed medications taken
as well as any medications they have acquired
without a prescription.”
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Figure 1. Prevalence of substance use prior o onset of spinal cord injury (N = 20).
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Limitations

The findings in this article should be interpreted
with caution due to a few limitations. First, SCI is
not a common injury, so the sample size for this
study, despite being a comprehensive chart pull
from one of only threelevel 1 trauma centers serving
adults in the state, is small. This means that data
were especially subject to potential bias from the
specific characteristics of the study hospital (eg, 4
in 5 patients in the study sample were unemployed,
which is higher than the national average).
Although the data produced in this study are still
important and useful, care should be taken not to
overgeneralize the findings. Second, the assessment
of substances was relatively comprehensive, using
both toxicology data and review of all qualitative
notes for patient self-report, but the possibility still
remains that the data are not fully accurate.

Implications for future research

This study provides a starting point for
understanding substance use and the onset

of SCI. Additional research is needed, such as
replication of the study with a national sample,
to determine more definitively whether opioids
are overrepresented relative to other substances
immediately prior to SCI. Research exploring how
to effectively facilitate communication between
emergency rooms and general health practitioners
regarding risk factors for potential misuse or
dependence is also a reasonable next step. If
additional research indicates that opioid misuse
or dependence are common among individuals
prior to SCI, then it should be seen as especially
important to research nonpharmaceutical pain
control methods for people living with SCI. Such
work would potentially prepare care providers to
provide referrals to the appropriate providers to
improve quality of care of the individual leading
into rehabilitation and community reintegration.
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