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Abstract

Background: People with spinal cord injury (SCI) are accessing cannabis for therapeutic purposes (CTP),
the use of which has been legalized in more than 20 states. In the past, illicit marijuana use had positive
correlations with other health risk behaviors. It is not known whether access to CTP has shifted patterns of
use and altered health outcomes. Objective: To describe the self-reported patterns of CTP use among
individuals with SCI and correlations with health behaviors and health indicators. Method: Secondary
analysis of data from a cross-sectional study involving community-dwelling individuals with chronic SCI
and neurogenic bladder and bowel, at least 5 years post injury. Data were collected via structured
interviews. Results: 92.2% of the current sample (n = 244) lived in states that, at the time of the study,
permitted the use of CTP. 22.5% reported using CTP at least monthly to relieve pain (70.4%) and spasticity
(46.3%). Of those 54 participants, 52.7% were daily users. Whereas 23.0% of non-CTP users endorsed
having prescriptions for at least one opioid-based medication, 38.1% of CTP users did so, suggesting that
CTP use does not mitigate opioid use. Users were more likely to be single and live alone, report more
bladder complications, and perceive their psychosocial functioning as more compromised than non-users.
Conclusion: A relatively large percentage of individuals with chronic SCI appear to use CTP on a regular
basis. Results suggest that they may be more vulnerable to complications and to risk factors for substance
use disorders in SCI, such as social isolation. Although the generalizability of these findings is limited by
the sampling strategies and the eligibility criteria of the larger study, CTP use should be assessed and
considered when planning health interventions.

Keywords: medical marijuana, cannabinoids, health behavior, pain, prevalence, spinal cord injury,
substance use

Human use of cannabis goes back thousands of years, but the discovery of its mechanism of action – the
endocannabinoid system – occurred fairly recently, with the cloning of the first receptor in 1990.1 Since
then, our basic understanding of the endocannabinoid system has grown considerably, and its participation
in immune, metabolic, and cognitive functioning as well as pain modulation and sleep has been
established.2 Neuroprotective effects of cannabinoids have been shown preclinically when administered
within hours following cerebral or spinal lesions3–6 and have been broadly publicized.7,8 While creating
visions of novel therapeutic potential, the basic neuroscience of cannabinoids raises significant concerns:
The cannabinoid system is complex and exerts direct and indirect actions upon a wide range of
fundamental physiological processes. The clinical impact of chronic use of cannabis-based products is not
known, especially when users' central nervous system is already compromised.9

Today, public advocacy and commercial interests have outpaced a systematic approach to the use of
cannabinoids in clinical populations. Without evidence-based guidelines for dosing, administration, or
drug-drug and drug-disease interactions, and with great uncertainty regarding short and long-term risks and
benefits, 23 states and Washington, DC, have legalized cannabinoids for therapeutic purposes (CTPs) in
general, and an additional 16 states restrict therapeutic applications to cannabidiol.10,11 In contrast to
medicinal products regulated by the US Federal Drug Administration (FDA), such as synthetic cannabinoid
receptor ligands (eg, dronabinol, nabilone), plant-based CTP products that are illegal at the federal level are
not receiving any oversight.12,13

Because of the wide gap between clinical evidence and practice, it is important to know about the
characteristics of current users of CTP as well as their self-reported reasons for use. Cross-sectional studies
have repeatedly shown that chronic pain and associated conditions are the main reasons cited for
cannabinoid use among medical populations.14 In the United States and the United Kingdom, younger age,
male gender, and previous recreational use predict the use of CTP.15 A study of applicants for the medical
marijuana card in the United States found that only a minority (<10%) of first-time applicants were naïve
to cannabis.16 In an international sample of users, this number rose to 23.5%,17,18 suggesting that cultural
differences exist in the acceptance of CTP and consideration for first-time use. In the United States, a
significant percentage of CTP users have past19 or current20 substance use disorders. However, these data
do not describe individuals with spinal cord injury (SCI) specifically.

It has long been known that individuals with SCI tend to subjectively perceive cannabinoids as an effective
alternative treatment for pain.21 A 2006 study on pain management in SCI found that CTP had been “tried
by 32% and was being used currently by 23% of the sample.”22  Whereas some users report reduction
in SCI-related pain and potentially spasticity for hours after administration, evidence for the efficacy of
CTP use in clinical trials is mixed and complicated by the lack of methodological consistency (eg, in
administration and dosing). Further challenging the interpretation of CTP use in SCI is the circumstance
that many individuals with SCI have clinically significant substance use histories, just as the general users
of CTP described previously.23 The use of cannabinoid-based products may be a continuation of
preexisting behavior patterns that can result in increased vulnerability to adverse health effects following
SCI, such as bladder and bowel complications.24,25 However, little is known about complications and
potential correlations with CTP use in particular.

The purpose of the current cross-sectional study was to describe the characteristics of individuals with
chronic SCI who self-reported use of cannabinoid-based products and to examine their stated reasons for
use, self-reported SCI-related complications and health behaviors, and relationships with health care
providers. When sample size allowed, comparisons were made between CTP users and non-users within
this sample.

Methods

Participants

This study represents a secondary analysis of data collected as part of an ongoing investigation of bowel
and bladder complications and their impact on quality of life (QOL) in SCI. Participants with chronic SCI
were recruited via the SCI Research Registry of a large medical center in the Midwest region of the United
States, advertisements in SCI-related newsletters, lectures at rehabilitative settings, and from SCI
outpatient clinics at this medical center. Effectively, participants were recruited across the United States,
regardless of whether a state had legalized medical cannabis use at the time of the interviews. Potential
participants were screened for the following inclusion criteria: (a) at least 18 years old; (b) neurogenic
bowel and/or bladder; (c) having incurred a traumatic SCI at least 5 years before the time of the interview;
(d) English-speaking; (e) American Spinal Injury Association (ASIA) Impairment Scale grades of A-D
inclusive; and (f) not having cognitive limitations impairing their ability to complete the study interview.

Procedure

Trained interviewers conducted telephone and in-person interviews. Face-to-face interviews were
conducted at the local site only. The assessments used in this study occurred over a period of 27 months.

Measures included demographic information (gender, age, race/ethnicity, education, vocational
status, marital status, primary living situation) and characteristics of the SCI (years since injury,
neurological status, level of injury).

Functional status and QOL were assessed with the following instruments:

(a) Selected items from the Bowel and Bladder Treatment Index (BBTI)26: Degree of bowel
assistance needed, degree to which bowel management, bladder management, sexual functioning
changes, and pain interfered with daily life. Scores ranged from 1 (no effect) to 10 (worst effect).

(b) Medication use, self-reported and recorded by interviewers as part of the Bowel and Bladder
Treatment Index (BBTI): Two authors of the study (C.D., M.F.) independently coded opioids, with
97% interrater agreement. Other drug classes were coded by C.D.

(c) The SF-Qualiveen27: 8-item questionnaire that assesses the interference of urinary problems with
QOL, with 2 items addressing each of the following areas: feeling bothered by limitations, frequency
of limitations, fears, and feelings. Item scores range from 0 to 4, and lower average scores indicate
less interference. The total score is the mean of the subscales means scores.

(d) Spinal Cord Injury Multidimensional Quality of Life (SCI-QOL)28: Computerized adaptive test
that produces T-scores for bladder complications, distress due to bladder management, distress due to
bowel management, and ability to participate in social roles and activities. Higher T-scores reflect
higher levels of the concepts measured (eg, if distress due to bowel management is measured, higher
scores present greater disruption with functioning; if ability to participate is measured, higher scores
present less disruption).

(e) Life Satisfaction Index, Form Z (LSI-Z)29: 13-item measure that assesses life satisfaction in
retrospective. Responses take on values 0 (disagree), 1 (unsure), and 2 (agree) and total scores range
from 0 to 26, with higher scores reflecting greater life satisfaction.

In addition, the degree of perceived social and instrumental support was assessed with a subscale of the
Quality of Caregiving (QoC)30 measure (ie, relationship with the primary caregiver, 4 items) among those
persons receiving caregiver services. The Working Alliance Inventory (WAI)31 was used to gauge the
client-provider relationship. The WAI short-form is a 12-item measure that produces 3 subscales of 4 items
each (alliance in terms of tasks, the client-provider bond, and the client's goals). Items are presented on a
Likert scale (1–7, where 7 represents a greater alliance).

Health behaviors that may have an indirect effect on complications were assessed with the Spinal Cord
Injury Lifestyle Scale (SCI-LS).32 The SCI-LS is a 25-item questionnaire that asks about behavior over the
last 3 months relevant to long-term cardiovascular (4 items), genitourinary (4 items), neuromusculoskeletal
(8 items), skin (6 items), and psychosocial (2 items) health. Higher scores are indicative of greater health
promotion. Self-reports of other behaviors related to bowel and bladder management, including cannabis
use, were also obtained.

Cannabis use was self-reported by participants during the interview (“Have you ever used marijuana to
make you feel better? All responses are kept absolutely confidential.”). “Yes,” “no,” and “refuse to say”
answers were recorded by interviewers, who did not probe further about whether use occurred in legal or
illicit contexts (eg, the status of marijuana card holders was neither assessed nor verified). Instead, the
interview focused on purpose and mode of administration. Specifically, interviewees were asked if they
used cannabis for bladder or bowel management, spasticity, pain, anxiety, or other purposes, including
recreational use. If they answered “other,” they were asked to provide the reason. Participants were able to
endorse more than one purpose and more than one mode of administration. Recreational use of cannabis
was not independently assessed nor were alcohol use and other illicit drug use (eg, stimulants).

Descriptive statistics, including frequency, means (𝑥̄ ), standard deviations (SD), and
percentages, were computed for relevant variables using IBM SPSS Statistics, Version 23 (IBM, Armonk,
NY). The quality and quantity of data available specified the type of analyses performed. Because of the
small number of participants, categories of some demographic variables were combined when possible to
facilitate statistical analysis. When not limited by the small sample or cell sizes, differential statistics were
used, including chi-square tests and tests of means (t tests, Mann-Whitney U tests). Because the current
study is exploratory in nature, multiple test corrections for experiment-wise error rates were not conducted.
The significance level was set at P < .01.

Results

Of all the individuals included in the sampling pool so far for the ongoing larger study on bowel and
bladder functioning and QOL, about half met inclusion criteria and were eligible to participate and about
one-third were enrolled. The total sample of the current secondary data analysis included 246 participants
with chronic SCI and neurogenic bowel and bladder at least 5 years post injury. Most of these participants
(93.9%) were recruited via the SCI Research Registry of a large medical center in the Midwest region of
the United States (n = 138), from SCI outpatient clinics at that medical center (n = 86), and from research
registries at other centers (n = 7). Fifteen participants were recruited from other sources: advertisements in
SCI-related newsletters and lectures at rehabilitative settings (n = 14) and via social media (n = 1). The
sample consisted of 182 men (74%) and 64 women (26%). They were on average 49.7 years old (range,
21–94 years old). Average age at injury was 31.1 years old (range, 2–83). One hundred and thirty-five
participants (54.9%) had tetraplegia and 111 (45.1%) had paraplegia. The data from 2 individuals were
excluded from further analysis because of the extent of missing data and refusal to provide information
related to cannabis use.

Of the remaining 244 participants, 225 (92.9%) lived in states that had legalized the use of medical
cannabis at the time of the study (ie, most were recruited in Michigan and California). Fifty-five (22.5%)
endorsed cannabis use, and 53 of these participants lived in states where use had been legalized. Of 54
participants who provided reasons for and frequency of their cannabinoid use, 38 users of CTP (70.4%)
stated they used cannabinoids for pain relief. Additional endorsed uses were spasticity reduction (46.3%, n
= 25), anxiety (29.6%, n = 16), bowel management (11.1%, n = 6), bladder management (5.6%, n = 3), and
other non-listed uses (29.6%, n = 16), for example, loss of appetite and insomnia (20.4%, n = 11) and
recreational use (9.3%, n = 5). Users reported an average of 1.85 reasons for use (range, 1–6). Cannabinoid
use frequency varied from once a month to 4 or more times per day (monthly, 16.4%, n = 9; weekly,
29.1%, n = 16; and daily, 52.7%, n = 29). Among those who used cannabinoids daily, 15 used once daily,
10 used 2 to 3 times per day, and 4 individuals used 4 or more times daily.

The most common mode of administration was smoking (80%, n = 44), followed by eating (27.3%, n = 15)
and vaporizing (20%, n = 11). Note that 16 individuals endorsed more than one administration method.
One person (1.8%) endorsed the use of tinctures.

CTP users' and non-users' demographic characteristics are shown in Table 1, for comparison purposes.
They did not differ in terms of age (𝑥̄   = 47.73, 𝑥̄  = 50.37; t(242) = 1.35, P = .179),
race/ethnicity (87.3% vs 86.8% White), or vocational status. Note that, while a greater percentage of non-
CTP users held graduate degrees, differences in education were not statistically significant at the chosen
significance level. Most users of CTP fell into demographic brackets between 35 and 60 years old; they
had obtained a high school degree or equivalent and characterized their vocational status as unemployed. In
contrast to non-users of CTP, users were more likely to be single (56.4% vs 32.8%) and to live alone
(43.6% vs 23.8%).

Table 1.

Comparison of demographic characteristics

Open in a separate window

Table 2 summarizes SCI characteristics and factors related to functional status of the 2 groups within our
sample. Most individuals sustained their injury more than 20 years ago (40% and 38.1% for CTP users and
non-users, respectively). There was no difference between users and non-users of CTP in neurological
status or the amount of bowel assistance needed.

Table 2.

Comparison of spinal cord injury characteristics and functional status
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In terms of perceived disruption of one's daily life by pain, users of CTP were more likely to describe their
lives as limited by chronic pain (81.8% vs 58.2%). There was no significant difference in the degree to
which bowel and bladder management as well as changes in sexual functioning interfered with their
everyday lives. In general, more than one-third of participants indicated severely disrupted sexual
functioning. While there was no significant difference in overall QOL reported by users of CTP and non-
users as measured by the LSI-Z, individuals using CTP endorsed more bladder complications (SCI-QOL
Bladder Complications), greater fear of urinary difficulties (SF-Qualiveen Fears), and less ability to
participate in usual social roles (SCI-QOL Ability – Social Roles).

Further investigation of the patterns of CTP use showed no clear relationship between self-reported life
disruption by pain and frequency of CTP use. Individuals who indicated a severe disruption of their lives
by pain used cannabinoids monthly, weekly, or daily. A number of participants (n = 12) reported daily use
of CTP with no to mild disruption of their lives by chronic pain.

Measures of social and instrumental support assessing quality of caregiving and the client-provider alliance
(WAI) showed that individuals who used CTP generally did not significantly differ from non-users in their
evaluation of the relationships. Typically, working alliance with providers was described as positive [𝑥̄  
= 66.22, 𝑥̄  = 69.56; t(240) = −1.810, P = .072]. Those participants who received formal or
informal assistance (n  = 33 [60%], n  = 103 [54.5%]) generally characterized the relationship
with their primary caregiver as close (range, 4 to 16; 𝑥̄  = 12.94 [SD = 3.02]; 𝑥̄   = 14.10 [SD =
2.10], z = −1.9, P = .057); very few participants (3 CTP users vs 6 non-users) reported negative or non-
supportive relationships with their caregivers. Users and non-users also did not differ in terms of the years
elapsed since they had last seen their provider [𝑥̄   = .17 (SD = .54), 𝑥̄   = .21 (SD = 1.07);
t(211) = .293, P = .77]. The most common primary care provider specialties identified by participants (n =
196) were family medicine (41.3%) followed by physiatry (32.1%). A greater percentage of CTP users than
non-users reported prescriptions for medications in drug classes that target SCI-related pain, spasticity, and
neuropathy—such as opioids, sedative-hypnotics, anticonvulsants, and antidepressants (Figure 1).

Figure 1.

Percentage of participants reporting at least one prescription from each drug category (n = 241).

However, considering all of the drug classes shown in Figure 1, this difference was not statistically
significant [χ (4) =3.81, P = .4323]. Additionally, there was no difference in the number of drug classes
that were spanned by the reported prescriptions [range, 0 to 5; 𝑥̄  = 1.7 (SD = 1.2); 𝑥̄   = 1.4 (SD
= 1.2); t(239) = −1.63, P = .104].

Regarding health behavior management, CTP users did not significantly differ from non-users as assessed
by the SCILS (cardiovascular: 𝑥̄  = 8.71, x  = 8.95; genitourinary: 𝑥̄  = 12.96, 𝑥̄  =
12.30; skin: 𝑥̄  = 23.22, 𝑥̄  = 22.54; psychosocial: 𝑥̄  = 7.54, 𝑥̄  = 7.49; neuro: 𝑥̄

= 17.38, 𝑥̄  = 18.34; total: 𝑥̄  = 69.87, 𝑥̄  = 69.61; all P values < .15).

Discussion

The current study replicates results from previous studies in finding that almost a quarter of individuals
with chronic SCI self-report being users of CTP. Pain tended to be the most frequently cited reason for use,
followed by spasticity, anxiety, and other non-specified uses. The current study further suggests that CTP
users differ from non-users along distinctive demographic and functional domains.

CTP users endorsed greater disruptions of daily life by pain, and CTP may represent a complementary
route to pain management for the majority of its users. Extending the literature, the current data show that
the use of CTP did not mitigate prescriptions for other potentially SCI-related pain medications33 but
rather appeared to fulfill a supplementary function. Because cannabinoid use by itself carries risks for
adverse events,34–36 clinicians should encourage patients to disclose their patterns of CTP use to allow
close monitoring for adverse drug or drug interaction effects.

According to the current study, more than half of the CTP users endorsed daily use of CTP; however,
frequency of use did not match self-reported disruption of daily activities by pain. First, as pointed out
earlier, individuals use CTP for more than one reason, including factors unrelated to pain and spasticity.
Second, this lack of a relationship may reflect differences in dosing, route of administration, or compound
content, as there was great variability in frequency of use even among those participants who indicated
severe disruption of life by pain. Finally, a lack of a relationship between disruption of activities by pain
and frequency of use of CTP may mirror the impact and effectiveness of other existing pain regimens.

CTP users in our study reported more bladder complications and fear of urinary accidents than non-users.
Previous studies of complications in SCI have suggested that a history of alcohol problems with
subsequent abstinence is associated with an increased risk of urinary tract infections.24,25 Hawkins and
colleagues related these bladder complications to histories of poor self-care and continuing deficient self-
management.24 Our data suggest that the health behavior management of individuals with current CTP use
does not significantly differ from that of non-users, yet users appear to experience a higher rate of
complications. While there are studies on the role of CTP in managing urge incontinence in multiple
sclerosis,37 only 3 participants in the present study linked their CTP use to bladder management.
Conversely, there are currently no data available that would predict bladder complications from CTP use,
and adverse events related to CTP may differ in aging individuals with already chronically compromised
central nervous system functioning.38 Because other studies have shown that CTP use tends to correlate
with a history of alcohol and other drug use,23 which were not assessed in this study, it is unclear whether
the reported complications reflect the effects of other substances.

In terms of their psychosocial functioning, CTP users were more likely to be single and live alone than
non-users. Like non-users, users who had a primary caregiver reported a generally good relationship with
him or her. However, the current assessments were focused on instrumental caregiving relationships and
did not probe whether individuals accessed emotionally meaningful relationships.

Recent conceptualizations of substance use from a behavioral science perspective have emphasized a
crucial role for lack of social support.39 In these models, the progressive narrowing of alternative,
meaningful relationships and activities is characteristic of situations that give rise to and support the use of
mood-altering substances. Accordingly, relationship status has been shown to correlate with increases in
the risk for the use of mood-altering substances in SCI.23,40 In addition, one might speculate that
increased anxiety after SCI, including fear of bowel and bladder accidents, could lead to a long-term spiral
of social withdrawal, a narrowing range of activities with concurrent lack of distraction from pain, and a
general perception of a decreased ability to master everyday social roles. Based upon these findings, future
studies should focus on the link between social support, anxiety sensitivity and pain,41 and CTP use in
SCI.

The current study was limited by its relatively small sample size, its cross-sectional and descriptive nature,
and the lack of information about past history of substance use and mental health history and related
measures. Of note, participants were not recruited to participate in a study of cannabis use in SCI; rather,
recruitment occurred for an ongoing large investigation of the relationship between bowel and bladder
functioning and QOL. Thus, the characteristics of the sample reported were directly affected by the
inclusion criteria of the study in the context of which these data were collected (ie, chronic SCI and at least
5 years post injury, with neurogenic bladder and bowel). Because of sampling strategies (more than 90% of
the current participants were recruited from SCI research registries and SCI clinics) and the eligibility
criteria of the larger study, the current sample may not be representative of the population of individuals
with SCI as a whole. It may be that some individuals with SCI who use cannabis for therapeutic or
recreational purposes were reluctant to admit their use (particularly those 19 individuals who lived in states
that had not legalized the use of CTP at the time of the study) or to participate in a clinical research study;
thus it appears likely that the figure of 22.5% is actually an underestimation of the prevalence of
cannabinoid use in SCI.

It will be important for future studies about CTP to gather more information including duration of use,
perceived effectiveness of use, and many other factors. As such, both qualitative studies as well as clinical
research that incorporates objective assessments of health variables will be important to provide insights
into who uses CTP, how it is used and why it is used and – as such – better inform the clinical
conversations that need to occur around this issue.

As states continue to legalize use of cannabis for therapeutic and recreational purposes, it will be critical
for health care providers to be able to ask about and knowledgably discuss related issues with their patients
with SCI. Findings from this study suggest that, at least within the United States, it may be particularly
important to discuss decisions about use (including type, frequency, and amount of use) with individuals
who may be more vulnerable to potential use disorders as well as adverse effects.
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