Volume 9 « Issue 3 | 156

fortune

| ARCHIVES OF INTERNAL
Journats MEDICINE RESEARCH
T o 23 "1A$
Research Article ’ ISSN: 2688-5654 =" 3 s e

{

Therapeutic Use of Medical Cannabis Beyond Pain Management in Physical

Medicine and Rehabilitation

Andrew Cameron', Marcel P. Fraix?, Devendra K. Agrawal'*

Abstract

Medical cannabis has emerged as a rapidly evolving therapeutic
modality with expanding clinical interest beyond its traditional role in pain
management. Particularly relevant to Physical Medicine and Rehabilitation
(PM&R), where the focus extends beyond symptom control to functional
restoration and optimal quality of life, key non-pain indications described
in the literature include management of spasticity, neurologic and seizure
disorders, sleep disturbances, and chemotherapy-induced nausea and
vomiting (CINV). This PM&R-centered narrative review synthesizes
current evidence on the efficacy, mechanisms, and clinical implications of
cannabis use for non-pain conditions, with emphasis on its interaction with
the endocannabinoid system, including CB1- and CB2-receptor—mediated
pathways influencing neuromodulation, inflammation, and homeostasis.
Across multiple conditions, cannabinoids demonstrate modest benefits in
symptom reduction, including improvements in patient-reported spasticity
in multiple sclerosis, significant seizure reduction in treatment-resistant
pediatric epileptic syndromes, antiemetic effects in refractory CINV,
and appetite stimulation in cachectic states. Additionally, subjective
improvements insleep quality have been observed, though objective changes
in sleep architecture remain inconsistent. However, there remains limited
evidence supporting meaningful improvements in functional outcomes
and quality of life. Cannabis use may negatively impact rehabilitation
through dose-dependent cognitive impairment, sedation, impaired motor
learning, and increased fall risk. Significant challenges persist, including
lack of standardized dosing, variability in formulations and THC:CBD
ratios, inconsistent product labeling, and limited high-quality randomized
controlled trials assessing long-term functional outcomes. Regulatory
barriers, including discrepancies between federal and state laws, further
complicate clinical implementation and research. This review highlights
the gap between symptomatic relief and functional recovery, emphasizing
the need for PM&R-specific research focused on rehabilitation-relevant
outcomes that objectively measure functional independence and quality
of life. Bridging this gap will be critical to defining a role for medical
cannabis within rehabilitation medicine and optimizing patient-centered
care that maximizes function.
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Introduction

Medical cannabis refers to the therapeutic use of
cannabinoids derived from the Cannabis plant (Cannabis
sativa and Cannabis indica) or synthetic analogs for
medical purposes. Cannabis contains over 500 chemical
compounds, including terpenes, flavonoids, and more than
120 phytocannabinoids. Of these cannabinoids, delta-9-
tetrahydrocannabinol (THC) and cannabidiol (CBD) being
the most extensively studied [1-3]. These compounds
exert their physiological effects through interaction
with the endocannabinoid system (ECS), a widespread
neuromodulatory network of receptors that interact with
various types of cannabinoids. The ECS is necessary for
homeostasis of multiple biological processes, including
neurotransmission, immune function, metabolism, and stress
responses [4,5]. Through these mechanisms, cannabinoids
can influence a broad range of physiological systems, which
helps explain their versatile therapeutic potential.

Cannabinoids can be categorized into three groups.
Endogenous cannabinoids, such as anandamide and
2-arachidonoylglycerol, are produced naturally in the body
[3,5]. Phytocannabinoids are plant-derived compounds
and include THC and CBD. Synthetic cannabinoids are
manufactured in a lab and mimic or modify cannabinoid
activity [5]. THC is the primary psychoactive component
of cannabis and is responsible for effects such as euphoria,
relaxation, and altered perception. In contrast, CBD
is nonpsychoactive and has been associated with anti-
inflammatory, anxiolytic, antioxidant, and neuroprotective
properties [3]. The interplay between these compounds
contributes to the clinical effects of medical cannabis, which
will vary depending on the dose, specific formulation, and
individual patient factors.

Interest in medical cannabis has increased significantly in
recent years, largely driven by expanding legalization at the
state level. Although cannabis remains classified as a Schedule
I substance at the federal level, meaning it is considered to
have no accepted medical use and a high potential for abuse,
most states in the United States now permit some form of
medical or recreational cannabis use [6]. Currently, cannabis
is legal in 38 states, the District of Columbia, Puerto Rico, and
3 US territories. Idaho, Kansas, and Nebraska still maintain
complete prohibition of all cannabis products [6-8]. A recent
push by the Department of Health and Human Services to
reschedule cannabis to Schedule III reflects the potential
medical utility for cannabis and a lower potential for abuse
than previously thought. Rescheduling cannabis is thought
to loosen restrictions for clinical research and highlights the
need to better understand the therapeutic role of cannabis
beyond pain management [7]. This discrepancy between
federal and state regulation has created both opportunities
and challenges, particularly in the context of clinical research
and standardization of care.
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Routes of administration for cannabis are diverse and
include inhalation (onset of action within minutes), oral
ingestion (onset of action from 30 minutes to 3 hours), and
less common methods such as transdermal or transmucosal
delivery. The most common methods of cannabis ingestion
are smoking (79.4%), followed by edibles (41.6%), then
vaping (30.3%) [9]. These routes differ significantly in
pharmacokinetic properties, influencing onset, duration,
and bioavailability. These differences complicate dosing
strategies and contribute to variability in clinical outcomes.
Further complexity arises from variability in THC to CBD
ratios across different cannabis products along with lack of
standardized dosing, which create challenges for patients
and clinicians to reliably interpret and titrate cannabis use
[10,11]. Ratios of THC: CBD are highly variable depending
on the specific strain of cannabis in question. Generally, the
current classification system distinguishes cannabis cultivars
as chemotype I (THC rich), II (THC/CBD balanced ratios), 111
(CBD rich), IV (cannabigerol rich), or V (cannabinoid free)
[5]. Standardizing the dose of medical cannabis is difficult,
which is reflected by studies demonstrating that THC levels
listed on commercial cannabis products are often higher than
what they contain [10,11].

From a rehabilitation perspective, a few concerns
remain. Potential effects of cannabinoids include cognitive
impairment, sedation, impaired motor and verbal learning,
impaired working memory, impaired executive functioning,
slowed processing speed and reduced attention [12-15].
These impairments have the potential to interfere with
participation in various rehabilitation therapies and limit
functional recovery. As a result, while cannabis has been
shown to relieve symptoms for various conditions, its impact
on true functional recovery and rehabilitation outcomes
remains under investigation.

The evaluation of whether medical cannabis provides
symptom relief versus true functional improvement forms a
central theme of this narrative review. In PM&R, success is
defined not only by reduction in symptoms but by meaningful
gains in independence, mobility, and participation in activities
of daily living (ADLs). Evidence suggests that while the use
of medical cannabis may lead to reported improvements in
symptom control, this does not reliably translate to meaningful
functional gains [16,17]. Continued research evaluating
how medical cannabis fits within a functional framework is
essential for appropriate integration into clinical practice,
especially in the rehabilitation space.

II. The Endocannabinoid System: Pharmacology
and Physiology

To understand the therapeutic potential of medical
cannabis, it is essential to examine the structure and function
of the endocannabinoid system (ECS), which plays a central
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role in mediating the physiologic effects of cannabinoids. The
ECS is a complex signaling network composed of cannabinoid
receptors, endogenous ligands, and enzymes responsible
for ligand synthesis and degradation. Notable functions
of the ECS are to modulate immune function, metabolism,
and stress responses. Two primary cannabinoid receptors
are CB1 and CB2 [5,18-20] (Figure 1). Both CB1 and CB2
receptors are inhibitory G-protein coupled receptors that
exert inhibitory effects on transmission of neurotransmitters
such as dopamine, gamma-aminobutyric acid (GABA), and
glutamate [5]. CB1 receptors are predominantly located in the
central and peripheral nervous systems, particularly in regions
involved in cognition, memory, motor control, and emotional
regulation. These regions include the prefrontal cortex,
hippocampus, amygdala, basal ganglia, and cerebellum. They
are also found in peripheral tissues of the cardiovascular
system [5]. The receptor distribution of CB1 explains many
of the cognitive and motor effects associated with THC,
including altered perception, impaired memory, and changes
in coordination. In contrast, CB2 receptors are primarily
expressed in immune cells like microglia and peripheral
immune tissues. These receptors are involved in regulating
inflammation and immune responses [5]. Activation of
CB2 receptors has been associated with anti-inflammatory
effects, which may contribute to the therapeutic potential
of cannabinoids in conditions that involve inflammation,
especially of the nervous system [5].

Endogenous cannabinoids, such as anandamide and
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2-arachidonoylglycerol, are synthesized on demand from
membrane lipids and act as signaling molecules within the
ECS. These ligands are rapidly degraded by specific enzymes,
allowing for tight regulation of their effects [18,19]. THC acts
as a partial agonist at both CB1 and CB2 receptors, producing
its characteristic psychoactive and physiological effects. In
contrast, CBD has a more complex mechanism of action.
CBD interacts with multiple non-cannabinoid receptors in
a dose-dependent fashion—at lower concentrations CBD
activates serotonin, glycine, and transient receptor potential
(TRP) channels, while additionally activating PPAR-y and
vanilloid receptors at higher concentrations. [5,20]. This broad
receptor activity contributes to the diverse effects of CBD,
including its anxiolytic and anti-inflammatory properties [3].
Clearly, the widespread distribution of the ECS throughout
the body allows cannabinoids to influence a wide range of
physiological processes. However, this same complexity also
contributes to variability in clinical outcomes with medical
cannabis. Individual differences in receptor expression,
metabolism, and underlying disease states all influence how
patients will respond to medical cannabis therapy.

In the context of rehabilitation medicine, the ECS is
relevant due to its diverse involvement in neuromodulation,
motor control, inflammation, immune function, metabolic
regulation, and stress adaptation. These processes are central
to recovery following neurologic injury or chronic disease.
Thus, modulating the ECS represents a promising therapeutic
target, although the clinical implications remain incompletely
understood.
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Figure 1: The Endocannabinoid System Overview: Endocannabinoids and cannabinoids such as THC modulate CB1 and CB2 receptors, while
CBD modulates other receptors such as serotonin (5-HT), glycine, TRP, PPAR-y and vanilloid receptors.
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IT1. Expanding Beyond Pain: A Shift in Clinical
Focus

Historically, most research on medical cannabis has
focused on pain management. An ecological study of U.S.
medical cannabis trends from 2020 to 2022 indicates that
the most common patient-reported qualifying condition for
cannabis use as of 2022 was chronic pain (48.4%) [21].
However, emerging evidence suggests potential benefits for
medical cannabis across multiple non-pain conditions. The
ECS’s “promiscuous” pharmacology allows cannabinoids to
influence diverse biological systems [3]. Of note, the current
literature reflects a growing interest in medical cannabis to
manage spasticity, neurologic disorders, sleep disturbances,
and CINV.

Yet, a key limitation remains. Much of the current
literature focuses on medical cannabis for symptom relief
rather than analyzing objective functional outcomes. In
PM&R, success is defined not only by symptom reduction
but by improvements in mobility, independence and
interdependence, and participation in daily activities.

The distinction between use of medical cannabis for
symptom relief versus functional improvement is critical to
understand. While cannabinoids may alleviate symptoms,
their impact on rehabilitation outcomes remains uncertain
and further research is needed.

I'V. Non-Pain Uses of Medical Cannabis: PM&R-
Focused

Currently, the US Food and Drug Administration has
approved use of medical cannabinoids for certain conditions
including HIV/AIDS-related anorexia, CINV, and certain
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pediatric seizure disorders [22]. In addition, there is promising
evidence for the use of medical cannabinoids to manage
spasticity (Figure 2).

A. Spasticity

Spasticity is a common and debilitating condition seen
in neurologic disorders such as multiple sclerosis (MS),
spinal cord injury (SCI), and as a sequela of stroke. Evidence
supporting cannabinoid use is strongest in MS patients [22].

The American Academy of PM&R (AAPM&R)
Consensus Guidance on Spasticity Assessment and
Management recognizes cannabinoids for their muscle
relaxant and anti-inflammatory properties [23]. Specifically,
oromucosal nabiximol spray (an extract of equal THC:CBD
ratio) showed improvements in patient-reported spasticity
as measured by a numeric pain scale compared to placebo,
though objective measures such as the Ashworth spasticity
scale showed minimal improvement [22-25]. Additionally,
a meta-analysis of nine trials involving 2,544 patients with
multiple sclerosis found that cannabis-based therapies
improved spasticity, particularly with long-term use, and
were generally well tolerated. However, differences between
studies and possible publication bias reduced confidence in
these findings [25].

In other clinical populations, such as in people with spinal
cord injury, results are mixed. A review of 34 studies on spinal
cord injury suggests that cannabinoids might help reduce
spasticity. However, results from these randomized trials are
inconsistent and not strong enough to confirm a meaningful
clinical benefit. There were also concerns about side effects
like fatigue and cognitive impairment, demonstrating modest
benefits for medical cannabis yet inconsistent clinical
significance [26].

~ Reducing
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Chemotherapy-
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Vomiting

Appetite Stimulation
for people with HIV/

& - _
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Neurologic and
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Figure 2: Leading non-pain indications for medical cannabis based on the strongest available evidence in the literature.
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Evidence in post-stroke spasticity remains limited.
A 2022 RCT of 34 stroke patients demonstrated that an
oromucosal spray of nabiximols was well tolerated but
showed no significant change in spasticity, as measured by
the modified Ashworth scale, electromyographic stretch
reflex, numeric rating scales for pain, sleep and bladder
function, and reported number of daily spasms [27]. This
suggests that while cannabinoid therapy may be safe in this
clinical population, its efficacy remains uncertain.

From a functional perspective, cannabinoids appear to
improve subjective comfort in those living with spasticity
rather than improving objective motor function [28]. This
distinction highlights the role for medical cannabis as
adjunctive symptom management tools for spasticity rather
than primary rehabilitation interventions.

B. Epileptic and Other Neurologic Disorders: An
FDA-approved indication

The FDA has approved pharmaceutical-grade CBD
(Epidolex) for treatment-resistant epilepsy syndromes such
as Dravet syndrome,

Lennox-Gastaut syndrome, and tuberous sclerosis
complex in patients older than one year of age. These
epileptic disorders have high-quality RCT evidence that
shows meaningful seizure reduction when cannabinoids
are utilized for treatment-resistant seizures [29]. Dravet
syndrome is a developmental epileptic encephalopathy
starting in infancy that involves treatment-resistant seizures.
A double-blind clinical trial on 199 children with Dravet
syndrome demonstrated that CBD at both 10mg/kg/day
and 20 mg/kg/day significantly reduced convulsive seizure
frequency by at least 50% compared to placebo. Furthermore,
researchers of the study were able to demonstrate a positive
change in the Caregiver Global Impression of Change score
in the cannabinoid group [30].

The characteristic features of Lennox-Gastaut Syndrome
epileptic seizures, often an atonic or “drop” seizure, cognitive
impairment, and slow spike-wave pattern on EEG. Phase 3
trials (GWPCARE3 and GWPCARE4 studies) demonstrated
that 14 weeks of adjunctive oral cannabidiol at 20 mg/
kg daily significantly reduced drop seizure frequency in
Lennox—Gastaut syndrome compared to placebo, with effects
observed early and sustained over time [31,32].

Tuberous sclerosis is an autosomal dominant disease that
causes hamartomas in multiple organ systems, especially in
the brain and eyes. Characterized by primarily focal seizures,
tuberous sclerosis patients experience severe refractory
neurological symptoms that require novel therapeutic
interventions. A randomized controlled trial (GWPCARE6
study) demonstrated that cannabidiol significantly reduced
seizure frequency in patients with tuberous sclerosis complex
compared to placebo, with the 25 mg/kg/day dose showing
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a more favorable safety profile than the 50 mg/kg/day dose
[33].

The positive impacts of medical cannabinoids on people
with neurologic and epileptic disorders have profound
functional implications, including reduced fall risk,
improved participation in therapy, and decreased caregiver
burden. From a functional perspective, seizure reduction
has profound implications for quality of life. Reducing the
frequency of drop seizures in this population prevents falls
and injury and promotes mobility and independence. Thus,
medical cannabinoid therapy is a useful adjunct in addition to
other first-line therapies for seizure control [31].

In movement disorders such as Parkinson’s disease,
cannabinoids may improve non-motor symptoms such
as sleep, appetite, spasticity, lack of appetite, tremor and
dystonia, but overall cannabinoids have demonstrated limited
impact on motor function in people with Parkinson’s disease
[34,35].

Emerging data suggests a neuroprotective effect of
medical cannabinoids for people with traumatic brain injury
(TBI). Preclinical data suggests that cannabinoids interact
with neurons, microglia, and astrocytes, and they have anti-
inflammatory and neuroprotective effects, which makes
cannabis a promising tool for the management of traumatic
brain injury [36,37].

Cannabinoids may provide neuroprotection viamodulation
ofthe ECS, reducing neuroinflammation, preventing neuronal
cell loss, and decreasing the blood-brain barrier permeability
[37]. In mice models, cannabinoid type-2 receptor (CB2R)
activity was shown to support post-stroke neurogenesis
and neuroblast migration, with receptor blockade impairing
neuronal regeneration and worsening functional recovery.
However, these findings have not translated to human clinical
benefit and research is preliminary [38]. A retrospective
cohort study of TBI patients found that pre-injury cannabis
use was associated with similar mortality but improved
functional outcomes, shorter hospital stays, and higher rates
of discharge home, suggesting a potential neuroprotective
effect of cannabinoids in TBI recovery [39].

From a functional perspective, medical cannabinoids may
additionally have relevance for patients with acquired seizure
disorders who are undergoing rehabilitation. However,
further research is necessary within these populations, as they
currently lack FDA-approved indications for cannabis-based
therapies.

C. Appetite stimulation in cachetic patients with HI'V/
AIDS and nausea management in chemotherapy-
induced nausea and vomiting (CIMV): An FDA-
approved indication

Currently, the FDA has approved use of medical cannabis
for both CIMV and for cachexia in patients with HIV/AIDS.
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The approved dosage for anorexia due to AIDS is dronabinol,
a synthetic THC cannabinoid, dosed at 2.5 mg orally twice
daily, one hour before lunch and dinner, with max dose at
10 mg daily [40]. The pathophysiology is mediated by THC
activating CB1 receptors in the mediobasal hypothalamus
which attenuates the normal inhibitory signal to the hunger-
promoting Agouti-Related Peptide (AgRP) neurons. Also,
THC modulates the mesolimbic reward system and increases
food-seeking behavior and meal frequency [41,42]. Further,
clinical benefit stems from the fact that there is an absence
of tachyphylaxis regarding the appetite-stimulating effects of
cannabinoids on the ECS. This is reflected by clinical studies
in people with AIDS, showing that appetite stimulation was
sustained for up to 5 months with doses of 2.5mg-20mg/day
[40]. Despite these findings, research shows no significant
improvements in objective measures such as weight gain
in this patient population, and research remains limited to
whether appetite stimulation from medical cannabis leads to
actual increased quality of life [43].

Regarding CINV, cannabinoids exert their antiemetic
effects through CB1 receptors, activating the dorsal vagal
complex within the brainstem which is responsible for
controlling neurocircuitry involved in the emesis response.
When bound to CB1 receptors, THC modulates the area
postrema and the nucleus tractus solitarius found within the
chemoreceptor trigger zone controlling the vomiting reflex
[44]. Both the American Society of Clinical Oncology (ASCO)
and National Comprehensive Cancer Network (NCCN)
recommend dronabinol and nabilone synthetic cannabinoids
but only if refractory to first and second-line antiemetics or
as salvage therapy [23, 45,46]. The Cannabis CINV Phase 11/
IIT trial included 147 patients whose CINV did not improve
despite receiving the standard guideline-recommended
antiemetic treatment. The study found that 24% of patients
receiving an adjunctive THC: CBD combination had a
complete response, meaning no vomiting and no need for
rescue medications for up to 120 hours, compared with only
8% having complete response in the placebo group receiving
methylcellulose capsules [47]. When comparing medical
cannabinoids to other treatments, a 2025 meta-analysis found
that while cannabinoids were superior to placebo, there was
no difference in efficacy when compared with active first-line
treatments like prochlorperazine and chlorpromazine [48].
Furthermore, a cost-effectiveness analysis demonstrated
that using medical cannabinoids in addition to standard
antiemetic prophylaxis was less expensive and more effective
than antiemetic prophylaxis alone, with a quoted mean total
healthcare cost saving of $1,261 per patient in the patients
who supplemented their CINV treatment with medical
cannabis [49].

From a functional perspective, CINV directly affects
participation in cancer rehabilitation by causing dehydration,
electrolyte imbalances, nutritional depletion, and fatigue [50-
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54]. Thus, the role of the clinician in controlling CINV is
critical and medical cannabinoids are valuable as an adjunct
to standard first-line antiemetics for CINV.

D. Sleep Regulation

Because most cannabis research focuses on pain, the
strongest evidence for sleep improvement is found in
patients with pain-related disorders, rather than primary
sleep, neurological, or psychiatric conditions affecting sleep
[55]. Evidence suggests that cannabinoids are associated
with improvements in subjective sleep quality, particularly
in individuals with insomnia [40]. A 2025 meta-analysis
involving 6 RCTs showed that cannabinoids significantly
improved subjective sleep quality compared to placebo
in those with insomnia, with THC therapy being superior
to CBD therapy [56]. While subjective reports of sleep
quality have improved with medical cannabinoids, objective
measures of sleep architecture show inconsistent findings.
A meta-analysis involving cannabinoid therapy in mostly
cannabis-naive subjects found negligible impact in objective
measurements of sleep architecture such as sleep duration,
latency, wake time, or sleep staging [1, 57].

Sleep disruption is common across rehabilitation
populations, but research involving cannabinoids to manage
sleep disturbances in patients with MS, TBI, and other chronic
neurologic diseases is lacking. In MS spasticity trials sleep
quality was a secondary outcome that consistently improved
in treatment groups in those using nabiximols [58]. Tolerance
and withdrawal effects further complicate use, potentially
leading to disrupted sleep over time [43].

Froma functional perspective, sleep is critical for recovery.
While cannabinoids have been shown to have short-term self-
reported benefits in sleep quality, their long-term role in sleep
management remains uncertain. Clinicians must consider
the potential for tolerance and more importantly possible
withdrawal-related sleep disruption. Sleep disturbances were
reported in 60% of those experiencing cannabis withdrawal,
including disturbing dreams, REM rebound, and worsening
insomnia. All of these factors may complicate successful
rehabilitation [1, 58,59].

V. Adverse Effects of Medical Cannabinoids and
Rehabilitation Implications

Va. Risk of dependence and strategies for the
clinician

Cannabinoids are associated with a range of dose-
dependent adverse effects, and these effects are particularly
relevant in PM&R. Regarding rehabilitation, common
adverse effects of medical cannabinoids include the risk of
addiction in heavy users, cognitive impairment, sedation,
anxiety, psychosis, impaired participation in rehabilitation
therapy, and potential drug-drug interactions [22].
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Approximately 29% of people who use cannabis for
medicinal purposes meet criteria for cannabis use disorder,
defined as a problematic pattern of cannabis use causing
clinically significant impairment or distress, defined by
at least two symptoms within 12 months such as impaired
control, increased cravings, continued use despite harm,
tolerance, or withdrawal [59]. At higher doses, cannabis may
also induce psychiatric symptoms including anxiety, panic
attacks, paranoia, and hallucinations, which can further limit
functional recovery. Chronic heavy use has been associated
with cannabinoid hyperemesis syndrome (CHS), which is
becoming increasingly recognized in the setting of rising
commercial availability of medical cannabis. Characteristic
features of CHS include cyclic nausea, vomiting, and
abdominal pain [60].

To mitigate the risk of dependence, the American College
of Physicians recommends clinicians exercise caution or
avoid recommending cannabis in the following vulnerable
populations: anyone under 25 years of age due to potential
long-term cognitive effects and increased risk of psychosis;
pregnant, breastfeeding individuals or individuals trying to
conceive due to reproductive risks; those with underlying
mental health or substance use disorders due to increased
risk of psychosis and mania in susceptible populations; frail,
elderly patients or any individual with an increased risk of
sedation and falls; patients with current or past substance
use disorder (Table 1) [61]. Clinicians should routinely
incorporate screening for cannabis and other substance-use-
related disorders and counsel patients on harm reduction
strategies such as avoiding high-potency products and
initiating therapy with products containing less than 10%
THC concentration with equal or higher CBD content [1]. If
the risks of continued use begin to outweigh the benefits, a
gradual taper is recommended rather than abrupt cessation to
minimize withdrawal symptoms [1].

Table 1: List of increased risks with caution or avoidance of
Cannabis according to the American College of Physicians.

Increased Risks

* Long term cognitive effects on
the developing brain

* Increased risk of psychosis

* Reproductive risks including
preterm birth, small-for-
gestational-age births, and
increased perinatal mortality

» Risk of acute psychosis leading
to hospitalization in genetically
susceptible individuals

* Increased incidence of manic
episodes in Bipolar |

» Fall risk due to increased
sedation, dizziness, and postural
hypotension

Population

Anyone under 25 years old

Pregnant, breastfeeding
individuals, or individuals
trying to conceive

Anyone with serious mental
illness

Frail, elderly, or patients at
increased risk of falling

Patients with current or prior

. « Cannabis use disorder
substance use disorder
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Vb. Neurocognitive and psychiatric effects

Cannabinoid use is associated with important
neurocognitive and psychiatric adverse effects. High-potency
cannabis has been linked to increased rates of psychosis
(12.4% vs 7.1%) and generalized anxiety disorder (19.1%
vs 11.6%) compared to low-potency formulations [22]. THC
intoxication may impair verbal learning, working memory,
executive functioning, and processing speed, which tend to be
already compromised in patients undergoing rehabilitation,
particularly those with traumatic brain injury. These effects
raise concerns that cannabis use may hinder neuroplasticity,
motor learning, and overall cognitive recovery, thereby
limiting the effectiveness of rehabilitation interventions [12].

Ve. Functional and
rehabilitation

safety implications in

The sedative and fatiguing effects of cannabinoids have
direct implications for patient safety and rehabilitation
outcomes. Sedation, dizziness, and fatigue can impair
participation in therapy sessions and increase the risk of falls,
especially in the elderly or those with neurologic impairments
[22,61]. Additionally, cannabis is known to alter reaction
time and increase the risk of harm when driving or operating
heavy machinery [22].

To mitigate these risks, clinicians should counsel patients
on harmreduction strategies. These strategies include avoiding
concurrent use of cannabis with other central nervous system
depressants such as alcohol, benzodiazepines, or barbiturates,
using the lowest effective dose possible, and refraining from
cannabis use during activities that require full cognitive and
motor function [22].

Vd. Drug-drug interactions

Cannabinoids may also pose risks through clinically
significant drug—drug interactions. Preliminary evidence
suggests that cannabinoids interact with hepatic cytochrome
P450 enzyme systems and uridine

The 5’-diphospho-glucuronosyltransferase pathways,
which are involved in the metabolism of many commonly
prescribed medications [5]. As a result, cannabis use
may alter serum levels of drugs such as warfarin, certain
antiarrhythmics, sedatives, and anticonvulsants, potentially
leading to toxic effects or reduced therapeutic efficacy [19].
Therefore, clinicians should exercise caution, especially
in medically complex patients, when prescribing or
recommending medical cannabis to those who rely on
medications metabolized through these hepatic pathways.

VI. Legal and Clinical Considerations

Conflicting state and federal classification of cannabis
remains a major barrier to universal dosing standards,
research efforts, and quality control of cannabis cultivation
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between state lines [6,9,10]. When recommending medical
cannabis, clinicians must use appropriate clinical judgement
and carefully adhere to institutional, state, and national
guidelines.

Many clinicians report limited training and inadequate
knowledge regarding medical cannabis due to minimal
coverage in medical education, which can further complicate
decision-making [7]. Clinicians must also account for
communication barriers, as patients may underreport cannabis
use due to stigma, potentially leading to incomplete clinical
assessments [22].

Pharmacokinetics also play an important role in clinical
use. Oral formulations have a longer duration of action,
typically lasting 5 to 12 hours, and lower bioavailability due
to first-pass metabolism, increasing the risk of unintentional
overconsumption and prolonged adverse effects [15,59-61].
Dosing should be carefully timed to avoid peak impairment
during rehabilitation therapy sessions. Safety considerations
are critical, particularly in vulnerable populations. Patients
at increased risk of falls or frailty should be counseled that
the harms of cannabis, including central nervous system
depression and impaired coordination, may outweigh
potential benefits [22].

Screening for substance use disorder is recommended
prior to initiation, with tools such as the CAGE-AID
questionnaire, along with consideration of urine drug
screening (UDS) and prescription drug monitoring program
(PDMP) review [22]. Furthermore, clinicians should advise
patients to avoid unregulated cannabis products due to risks
of contamination, adulteration, and inconsistent potency [22].
Inhaled forms should also be discouraged, as the American
College of Physicians recommends against their use due to
increased respiratory risks, including chronic bronchitis and
wheezing [1].

VII. Gaps in Knowledge and Future Directions

e Significant gaps remain in medical cannabis research.
These include: (i) Limited high-quality randomized
controlled trials with larger sample size and longer follow-
ups with the assessment of functional outcomes, (ii) Lack of
standardized dosing protocols and product consistency, (iii)
Insufficient long-term functional outcome data relevant to
rehabilitation, (iv) Need for PM&R-specific studies focusing
on function, independence, participation, and quality of life,
and (v) Need for comparative effectiveness studies assessing
standard rehabilitation medications and therapies to define
the underlying mechanisms of action of cannabinoids in
rehabilitation, and the role of cannabis in clinical practice.

VIII. Clinical Takeaways

1. Cannabis has limited, condition-specific evidence in non-
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pain uses, with the strongest support for CBD in certain
seizure disorders and THC-based agents for refractory
chemotherapy-induced nausea and vomiting.

2. Most benefits are symptomatic, not functional. Reported
improvements in spasticity, nausea, appetite, or sleep do
not consistently translate into clinically meaningful gains
in independence, mobility, or rehabilitation outcomes.

3. There is no standardized dosing or formulation, and
wide variability in THC/CBD content, delivery methods,
and product labeling makes consistent prescribing and
titration difficult.

4. Cannabis can interfere with rehabilitation, particularly
through cognitive impairment, sedation, impaired motor
learning, reduced attention, and increased fall risk, all of
which may negatively impact therapy participation.

5. Use requires careful patient selection and monitoring,
including regular screening for substance use disorders
and contraindications, awareness of drug interactions,
and counseling on risks, as benefits are modest and
often limited to symptom control rather than functional
restoration.

6. Careful risk assessment, along with medical cannabis
education for clinicians, are essential when considering
medical cannabis in rehabilitation settings.

IX. Conclusion

Medical cannabis represents a promising but complex
therapeutic modality within PM&R. While evidence
supports its use in certain non-pain conditions, benefits are
largely symptom-based and do not consistently translate
into functional improvement. Given the central importance
of function in rehabilitation, future research must prioritize
outcomes that reflect independence, mobility, and quality
of life. Medical cannabis may serve as an adjunctive tool
in carefully selected patients, but its role in rehabilitation
remains to be fully explored.

X. Key Points and Findings

¢ Cannabis is a complex, Schedule I substance with
legal, educational, and systemic barriers to prescribing.
Federal-state regulatory conflict limits prescribing,
standardization, and research. Clinician knowledge
gaps and limited training, along with patient stigma and
underreporting, complicate clinical use.

* Administration, formulations, and dosing are highly
variable, with multiple routes (inhaled, oral, etc.) that
differ in the onset and duration.

* High-quality evidence for non-pain uses is strongest in
select conditions but overall limited. The highest quality
evidence supports cannabinoids for certain refractory
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pediatric seizure disorders. Conditions for which cannabis
has provided the most supportive care in the literature are
for anti-seizure therapy and anti-emetic therapy as seen in
chemotherapy induced nausea and vomiting.

* Clinical benefits are generally symptom-focused rather
than function-driven. Reported improvements are seen
in spasticity, seizures, nausea, appetite, and subjective
sleep quality, but there is less research that explores
whether these benefits translate to meaningful functional
gains such as improved independence, mobility, or
rehabilitation participation.

* Rehabilitation-specific outcomes are under-studied:
There is limited data on activities of daily living, return
to work, caregiver burden, and objective functional
measures. Some quality-of-life improvements are
reported, but functional recovery remains largely
underexplored, indicating the need for further research

* Cannabis may negatively impact rehabilitation when
misused or poorly timed.

* Adverse effects and risks, including cognitive
impairment, anxiety, psychosis risk, sedation, fall risk,
cannabinoid hyperemesis syndrome, and potential for
cannabis use disorder, are significant and dose dependent.

* Drug-drug interactions (via CYP450 pathways) and
contraindications (e.g., pregnancy, psychiatric illness,
frailty) must be considered.
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