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Medical marijuana continues to gain acceptance and become legalized in many states. Various
species of the marijuana plant have been cultivated, and this plant can contain up to 100 active
compounds known as cannabinoids. Two cannabinoids seem the most clinically relevant:
�9-tetrahydrocannabinol (THC), which tends to produce the psychotropic effects commonly
associated with marijuana, and cannabidiol (CBD), which may produce therapeutic effects
without appreciable psychoactive properties. Smoking marijuana, or ingesting extracts from
the whole plant orally (in baked goods, teas, and so forth), introduces variable amounts of THC,
CBD, and other minor cannabinoids into the systemic circulation, where they ultimately reach
the central and peripheral nervous systems. Alternatively, products containing THC, CBD, or
a combination of both compounds, can be ingested as oral tablets or via sprays applied to the
oral mucosal membranes. These products may provide a more predictable method for deliv-
ering a known amount of specific cannabinoids into the body. Although there is still a need for
randomized controlled trials, preliminary studies have suggested that medical marijuana and
related cannabinoids may be beneficial in treating people with chronic pain, inflammation,
spasticity, and other conditions seen commonly in physical therapist practice. Physical ther-
apists, therefore, should be aware of the options that are available for patients considering
medical marijuana and should be ready to provide information for these patients. Clinicians
also should be aware that marijuana can produce untoward effects on cognition, coordination,
balance, and cardiovascular and pulmonary function and should be vigilant for any problems
that may arise if patients are using cannabinoids during physical rehabilitation.
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Marijuana has been used for
medicinal purposes for more
than 4,000 years.1 There are

numerous reports of ancient cultures
burning marijuana and inhaling the
smoke from this plant as an analgesic for
crude surgeries, to treat headaches, and
for other therapeutic and ceremonial
purposes.2 The marijuana plant origi-
nated in western and central Asia, but
has since been cultivated and grown
throughout many parts of the world.2

Medical applications of marijuana
became well-documented during the
19th century when European physicians
extolled its therapeutic benefits for
reducing anxiety and treating migraines
and myriad other conditions.2

Marijuana also was used extensively as a
medical treatment in the United States
well into the 20th century.3 In 1937,
however, the US government put severe
financial and legal restrictions on the use
of marijuana as a therapeutic agent,
thereby reducing the availability of this
plant for medical reasons.1 The use of
marijuana as a medication was further
restricted in 1970, when it was classified
as a schedule I controlled substance.2,3

Schedule I drugs are regarded as having a
high abuse potential, no currently
accepted medical use in the United
States, and lack of an adequate level of
safety (Tab. 1). Hence, this classification
virtually abolished marijuana as a medic-
inal agent and severely restricted any
research into its potential clinical bene-
fits. It is difficult, for example, to perform
well-controlled clinical trials on a sub-
stance when the government has deter-
mined that the substance has no clinical
applications.4,5 There have been appeals
from many agencies, political leaders,
and advocate groups that marijuana be
reclassified, perhaps as a schedule II
drug.3 The US Drug Enforcement Admin-
istration, however, recently reconfirmed
that marijuana will remain a schedule I
controlled substance, thus maintaining
restrictions on the research and clinical
indications of this drug.

Nonetheless, several changes occurred
over the last 2 decades that rekindled the
possibility of using marijuana legally for
various medical conditions. These
changes are complex, but basically

involve the decriminalization of mari-
juana possession in many states, emerg-
ing evidence from case reports and anec-
dotal studies on the beneficial effects of
marijuana, and the discovery that the
body has an endogenous system that pro-
duces and responds to the chemicals
found in marijuana.1,2

At the time of this writing, approxi-
mately half of the states in the United
States have some form of medical mari-
juana. Certain beneficial effects are like-
wise synergistic with conditions seen
commonly in physical therapist practice,
including the treatment of pain, inflam-
mation, and muscle hyperexcitability.
Hence, many physical therapists are
already working with patients who are
using medical marijuana. In addition, cli-
nicians are often consulted by their
patients about whether marijuana might
complement their physical rehabilitation
or serve as an alternative pharmacologi-
cal method for treating their condition.

The purpose of this perspective article is
to review the current status of medical
marijuana. The clinical pharmacology of
marijuana will be addressed first, focus-
ing on the active compounds (cannabi-

noids) that cause the positive and nega-
tive effects associated with marijuana.
Potential clinical applications of mari-
juana will be addressed briefly, followed
by adverse effects of this intervention.
Finally, the relevance of medical mari-
juana to physical therapist practice will
be addressed. This article is not intended
to advocate for or against the use of med-
ical marijuana, but to inform clinicians of
current and future applications of this
intervention, to enable clinicians to be a
source of information for patients who
have questions about medical marijuana,
and to alert clinicians to possible adverse
effects that could arise in patients using
marijuana.

Marijuana and Related
Cannabinoids
Marijuana comes from a pure or hybrid
species of the plant genus Cannabis.
There are 3 primary cannabis species: C
sativa, C indica, and C ruderalis.2,6

These species have variable amounts of
chemically active compounds called can-
nabinoids.7 Marijuana usually refers to
the C sativa species, which is high in
cannabinoids that have psychoactive
properties, whereas other species such
as C ruderalis lack meaningful amounts

Table 1.
Food and Drug Administration (FDA) Schedule of Controlled Substances

Schedule Characteristics
Cannabinoid

Example Other Examples

I Highest abuse potential; no
currently accepted medical
use; lack of safety

Marijuana Specific opioids (heroin);
hallucinogens such as
mescaline and psilocybin

II Approved for specific
medical conditions; still have
high potential for abuse/
addiction

Nabilonea Therapeutic opioids
(diphenoxylate,
fentanyl, methadone);
certain stimulants
(methamphetamine)

III Potential for abuse/addiction
is lower than schedule II; still
some risk of mild to
moderate physical or
psychological dependence

Dronabinola Anabolic steroids; products
with limited amounts of
codeine; certain stimulants
(amphetamines)

IV Lower abuse potential than
schedule III; limited risk of
physical or psychological
dependence

Certain antianxiety and
antiseizure drugs
(meprobamate,
phenobarbital)

V Lowest relative abuse
potential

Cough and antidiarrheal
products with limited
amounts of opioid
derivatives

a These drugs are currently approved by the FDA for clinical use (see Tab. 3).
Source: FDA website (http://www.fda.gov/regulatoryinformation/legislation/ucm148726.htm).
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of psychoactive cannabinoids.2,8 Canna-
bis species that do not produce psycho-
tropic effects have traditionally been cat-
egorized as hemp and have been used for
centuries as textiles, ropes, and other
industrial purposes.8

Although there are approximately 100
cannabinoids associated with the canna-
bis species, 2 cannabinoid substances
have been studied extensively.2,4 The
first is �9-tetrahydrocannabinol (THC),
which tends to produce the psychotro-
pic effects or “high” associated with
smoking or ingesting marijuana.2,4 The
second compound, cannabidiol (CBD),
does not have psychoactive properties
and may actually balance or inhibit the
psychotropic effects of THC.4 Moreover,
CBD may be more important than THC
in producing therapeutic effects such
as analgesia, decreased inflammation,
decreased spasticity, and antiseizure
effects.9 The potential benefits of
extracting CBD from other cannabinoids
and ingesting these CBD extracts will be
addressed later.

Marijuana tends to have high levels of
THC and relatively low levels of CBD.2

Likewise, cross-breeding and hybridiza-
tion of marijuana plants have created
myriad strains that have variable levels of
THC and other psychoactive cannabi-
noids.6 These strains purportedly can
produce various physical and behavioral
effects, depending on cultivation of the
plant.

Methods of Drug Delivery
Various methods for administering can-
nabinoids and their relative effect times
are summarized in Table 2. Burning the

marijuana plant causes combustion that
releases the cannabinoid substances into
a volatile mixture that is introduced into
the lungs via smoke and absorbed
though the alveolar membrane and into
the pulmonary circulation.10 These sub-
stances reach the systemic circulation,
where they readily cross the blood-brain
barrier and exert direct effects on the
central nervous system and indirect
effects on other organs and organ sys-
tems (heart, circulation, gastrointestinal
[GI] tract) that are mediated primarily
though the autonomic nervous system.
Positive and negative effects on the cen-
tral nervous system (CNS) and other
organs will be addressed later.

Marijuana smoke can, of course, expose
the pulmonary endothelium to hot, dry
air that contains harmful products such
as tar, pesticides, biological contami-
nants (bacteria, fungi), heavy metals, and
other toxins that may have been incor-
porated into the plant during cultiva-
tion.11 An alternative method of inhala-
tion is vaporization, where the plant
leaves are heated to a point just below
combustion.10 This action purportedly
releases the cannabinoids into a vapor
form without actually producing smoke
that may damage the respiratory tract.10

Marijuana also can be ingested orally by
incorporating parts of the plant into teas
or various baked goods such as cookies,
brownies, and other edible products.2,12

Likewise, extracts from the plant can be
used to produce an oil that is mixed into
butters or other orally consumable prod-
ucts such as lozenges or candy-like prod-
ucts. Alternatively, the extract can be
placed in a spray form or tincture that is

applied to the oral mucosal membranes
and absorbed through those membranes
and into the systemic circulation, where
it will ultimately reach the CNS.13

Each method of delivery described above
has benefits and drawbacks. Smoking or
vaporizing marijuana produces rapid
effects, where patients may begin to feel
cannabinoid effects within a few minutes
(Tab. 2).10 This form of administration
also is relatively easy to titrate because
patients can wait after 1 or 2 inhalations
to see if they are achieving a desired
effect before taking additional inhala-
tions of the drug.10 As indicated above,
smoking can produce harmful effects on
the pulmonary structures, especially if
there is preexisting lung disease (asthma,
chronic obstructive pulmonary disease).
Perhaps an even greater concern is the
purity and content of the plant-based
forms of the drug. The actual dosage of
THC and other cannabinoids may be
highly variable, depending on the strain
and source of the marijuana plant.11

Oral, edible forms of marijuana are con-
venient and easily administered, but are
highly variable in terms of their effects
(Tab. 2).4,12 The actual amount and type
of cannabinoids in edible marijuana can
vary greatly from product to product.
Moreover, there is a relatively long delay
between when the product is ingested
and when the patient experiences drug
onset and peak drug effects.4 Orally
administered drugs must be absorbed
from the GI tract and must undergo first-
pass metabolism in the liver. That is, can-
nabinoids absorbed from the stomach
and small intestine must first pass
through the liver, where they are metab-

Table 2.
Administration Routes and Effect Times of Marijuana and Cannabinoidsa

Cannabinoid Source Route of Administration
Onset of
Action

Peak
Effects

Duration
of Action

Plant-based cannabinoids (marijuana) Inhaled by smoking or vaporization Within minutes 15–30 min 2–3 h

Edible productsb Oral 30–90 min 2–3 h 4–12 h

Synthetic THCc Oral (tablets) 30–60 min 1–4 h 4–12 h

Plant extractsc Oral mucosal sprays 10–15 min 2–4 h Unknown

a All times are approximate and can vary greatly from person to person.
b Edible products typically consist of marijuana plants or extracts from those plants ingested via baked goods (cookies, brownies), teas, or applied to other
foods via butters and oils.
c Synthetic �9-tetrahydrocannabinol (THC) products and plant extracts that are available as prescription drugs are listed in Table 3.
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olized to some extent before reaching
the systemic circulation and CNS. Many
variables, such as presence of food in the
GI tract, GI blood flow, and hepatic func-
tion, therefore, influence when meaning-
ful amounts of the drug reach the sys-
temic circulation and ultimately the
CNS.4 As a result, it may be more difficult
for patients to judge how much of the
edible product to consume. Many anec-
dotal reports describe how people con-
sume part of an edible product, but feel
that “nothing is happening.”12 They then
ingest more or the remainder of the
product, which ultimately causes exces-
sive or untoward psychotropic side
effects, respiratory depression, and other
adverse reactions.14 Likewise, children
may ingest edible products in the form of
cookies, brownies, and candies, thus
increasing the chance of accidental poi-
soning from these products.14,15

Oral mucosal sprays or tinctures known
as nabiximols have been developed that
contain the 2 primary cannabinoids
(THC and CBD) (Tab. 3).2,16 By using the
oromucosal route, these products offer
certain advantages over inhalation or oral

ingestion. Onset is variable from person
to person, but is still fairly rapid (usually
within 10–15 minutes). The dose can be
controlled relatively well by administer-
ing a specific number of sprays or drops
of tincture.10 The oromucosal route also
avoids the first-pass effect because the
drug is absorbed through the mucosal
membranes and into the systemic circu-
lation before passing through the liver.
The amount of the active substances in
oromucosal products also may be more
predictable, provided that these prod-
ucts are manufactured correctly, with
adequate quality control of the product.

An oral spray form of nabiximols that
contains equal amounts of THC and CBD
is marketed under the trade name
Sativex (GW Pharmaceuticals, Cam-
bridge, United Kingdom) as a prescrip-
tion drug in the United Kingdom, Can-
ada, and other countries (Tab. 3).13

Where available, this agent is used pri-
marily to treat people with neuropathic
pain and spasticity due to multiple scle-
rosis.10,16 At the time of this writing, this
product and similar nabiximols are not

yet available as prescription drugs in the
United States.

Prescription Products
Marijuana’s primary psychoactive com-
ponent, THC, was first isolated in 1964.3

Isolating this compound led to the devel-
opment of oral formulations that contain
synthetic compounds that are pharmaco-
logically similar to THC.17 These formu-
lations provide a method for administer-
ing a known amount of synthetic THC
that it is hoped will provide predictable
effects because the dosage and pharma-
cokinetic variables (half-life, clearance)
have been established during clinical tri-
als. That is, patients can take a pill or
capsule containing synthetic THC much
in the same way as they take other pre-
scription medications.

To date, 2 synthetic compounds that
mimic THC have received Federal Drug
Administration (FDA) approval and
are used to treat specific conditions
(Tab. 3).17 The first product, dronabinol
(Marinol, AbbVie Inc, North Chicago, Illi-
nois), received FDA approval in 1985 and
is indicated as an appetite stimulant to

Table 3.
Prescription Cannabinoid Productsa

Generic
Name Trade Name Cannabinoid Content

Approved Indications and
Dosageb Current Status

Dronabinol Marinol (AbbVie Inc,
North Chicago, IL)

THC Antiemetic for CINV: 5 mg 3–4
times each day

Appetite stimulant for HIV/AIDS:
2.5 mg twice each day; maximum
of 6 mg/d in 3 divided doses

Received FDA approval in 1985;
currently available in United
States as a schedule III
controlled substance

Nabilone Cesamet (Valeant
Pharmaceuticals
International,
Costa Mesa, CA)

THC Antiemetic for CINV: 5 mg 3–4
times each day

Received FDA approval in 1985;
currently available in United
States as a schedule II
controlled substance

Nabiximols Sativex (GW
Pharmaceuticals,
Cambridge, UK)

THC and CBD in approximately
equal amounts; also contains
other minor cannabinoids

Spasticity in multiple sclerosis:
1–12 oromucosal spraysc per day

Pain in advanced cancers: 1–16
oromucosal sprays each day

Approved for use in United
Kingdom, Canada, and several
other countries; currently in
phase 3 clinical trials in United
States for treatment of multiple
sclerosis spasticity

Cannabidiol Epidiolex (GW
Pharmaceuticals)

CBD Drug-resistant epilepsy in children
(Dravet and Lennox-Gastaut
syndromes): 2–5 mg/kg/d;
maximum of 25 mg/kg/d

Available in United States as an
orphan drugd; phase 3 clinical
trials for treating epilepsy also
are under way in the United
Kingdom

a THC��9-tetrahydrocannabinol, CBD�cannabidiol, CINV�chemotherapy-induced nausea and vomiting, FDA�Food and Drug Administration.
b Dosages are typical for adults according to the indication listed. Dosages may vary for children and for other nonapproved indications.
c Each nabiximol spray delivers approximately 2.7 mg THC and 2.5 mg CBD.
d Orphan drugs are typically indicated for a relatively small population (�200,000) of people who have a specific condition. The FDA recognizes that the
development and testing of such drugs are difficult and makes special considerations for approval and use of these drugs on a limited basis.
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help treat weight loss in people with
AIDS and as an antiemetic in the treat-
ment of chemotherapy-induced nausea
and vomiting (CINV). The second prod-
uct, nabilone (Cesamet, Valeant Pharma-
ceuticals International, Costa Mesa, Cali-
fornia), was approved in 1985 for the
treatment of CINV and was marketed in
the United States beginning in 2006.
When treating CINV, Marinol and Cesa-
met are recommended for patients who
have not responded to conventional anti-
emetic agents.

The development of prescription drugs
that contain only synthetic THC raises
interesting questions. It is not clear, for
example, how THC interacts with other
cannabinoids when patients ingest mari-
juana or products that contain a mixture
of cannabinoids.2 There may be an
important balance between the effects of
THC and other cannabinoids such as
CBD that influence the clinical effects of
these compounds. Hence, studies that
attempt to compare the beneficial effects
of THC products with medical marijuana
may fail to account for how various can-
nabinoids interact with each other when
treating specific conditions.

Likewise, it is curious why THC was the
primary cannabinoid that was developed
as a prescription agent in the United
States. This compound clearly produces
the primary psychotropic effects rather
than potential nonpsychotropic medical
benefits associated with medical mari-
juana.9 It would seem more logical to
develop agents that contain CBD
because this cannabinoid may be respon-
sible for producing analgesia, muscle
relaxation, decreased seizures, and other
beneficial effects, with little or no psy-
chotropic effects.9 Indeed, products con-
taining only CBD have been developed,
and a CBD formulation known as Epidi-
olex (GW Pharmaceuticals) is available
on a limited basis for treating certain
forms of drug-resistant epilepsy in the
United States (Tab. 3). As indicated ear-
lier, nabiximols such as Sativex that con-
tain THC and CBD also are available in
other countries as a possible way to
achieve beneficial effects without overt
psychotropic effects. Nabiximols are cur-
rently in phase 3 clinical trials in the
United States, and these products and

products containing only CBD may be
available as prescription agents in the
United States in the near future. Again,
however, it seems strange that drug
development has focused on THC prod-
ucts rather than products containing
CBD. Even though both compounds
were isolated around the same time
(1964), efforts to develop CBD formula-
tions have lagged well behind the devel-
opment of THC drugs.

Clinical Applications of
Medical Marijuana and
Cannabinoids
Medical marijuana has been used to man-
age a diverse group of clinical condi-
tions.18,19 In particular, plant-based
cannabinoids have long been advocated
as a method for treating CINV,20,21 and
their appetite-stimulating effects may
help increase nutrient intake in patients
with muscle wasting in conditions such
as AIDS.22 Cannabinoids have likewise
been reported to reduce intraocular pres-
sure in patients with glaucoma,23 and
certain cannabinoids such as CBD may
help decrease symptoms of psychosis
and anxiety.24,25 Various cannabinoid
compounds have been reported as
useful in the treatment of seizure disor-
ders, including certain forms of resistant
epilepsy.26,27 These compounds also
have been used to treat other neurolog-
ical conditions, including Tourette
syndrome.28

Marijuana and cannabinoids also have
received particular attention as a poten-
tial way to treat various types of pain.29-31

They have been used alone or with
other analgesics to treat cancer-related
pain,7,32 and they may be helpful in other
types of chronic pain, including fibromy-
algia33 and neuropathic pain related to
diabetes mellitus.34 Cannabinoids have
been used to treat spasticity and reduce
painful muscle contractions in people
with multiple sclerosis.7,35 It has been
suggested that these compounds may be
useful in other conditions, including
rheumatoid arthritis, osteoarthritis, and
various other types of acute and chronic
musculoskeletal pain.36–38

Despite their increased use in the many
clinical conditions, the efficacy of medi-
cal marijuana in these conditions remains

controversial. Whereas certain case stud-
ies and anecdotal reports often advocate
the benefits of these compounds, larger
well-controlled trials may not always sub-
stantiate the clinical outcomes.18,19,34

This fact should not be surprising, how-
ever, when one considers all of the vari-
ables involved in establishing clinical
effects of various cannabinoids. As men-
tioned earlier, cannabinoids can be
administered in many different ways,
which will certainly affect clinical
responses. Smoking marijuana, for exam-
ple, will deliver variable doses of canna-
binoids, depending on how deeply the
user inhales, the amount and ratio of
THC to CBD, other constituents in the
marijuana strain, and so forth.4,10 Admin-
istering synthetic THC products (dron-
abinol, nabilone) can help standardize
the dose, but it may be a mistake to
compare these studies with those admin-
istering the extract from the whole mar-
ijuana plant. This would be like compar-
ing the effects of smoked opium with a
synthetic opioid such as fentanyl or
oxycodone.

It is beyond the scope of this article to
provide a detailed review of the evidence
for or against the clinical effects of mar-
ijuana and cannabinoid drugs. Moreover,
many other variables may make it diffi-
cult to compare the results of different
studies or to perform a meaningful sys-
tematic review or meta-analysis on the
effects of medical marijuana. In particu-
lar, severity of the condition, patient
expectations, and prior use of other
analgesics (including prior cannabis use)
may substantially influence the patient’s
response to medical marijuana.29,34

Hence, many practitioners have adopted
a “let the patient decide” strategy regard-
ing the potential benefits of these com-
pounds. Although the patient should cer-
tainly be aware of the possible side
effects addressed in the next section, it
might be necessary to judge the effects
on an individual basis. Well-controlled
clinical trials may help determine the effi-
cacy in a group of patients with a specific
disorder, but these studies cannot always
account for individual patient character-
istics and other variables that will influ-
ence the positive and negative effects on
a specific patient. Hence, it seems incum-
bent on clinicians to work closely with
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the patient and his or her caregivers
when trying to assess the effects of can-
nabinoids in that patient.

Adverse CNS Effects of
Marijuana
Medical marijuana is associated with
some well-known and predictable psy-
chotropic effects. These effects include
feelings of giddiness, increased percep-
tion, euphoria, and mood changes often
described as “mellowing out.”4 These
effects are, of course, often the desirable
aspects of recreational marijuana use. On
the other hand, some users may report
unpleasant or frightening reactions,
including confusion, hallucinations,
panic reactions, paranoia, and acute psy-
chotic effects.4,19 These psychotropic
properties are highly variable from per-
son to person and are influenced by
many factors, such as the method of
ingestion (smoking versus edible prod-
ucts), the strain of marijuana and related
THC concentration, the person’s prior
use and experiences with cannabinoids,
and the concomitant use of other
drugs such as alcohol, opioids, and
benzodiazepines.2,10

Medical marijuana also can cause short-
term impairments in cognition, memory,
alertness, coordination, and bal-
ance.11,39–41 Impairments in balance and
coordination may increase the risk of
falls and other accidents, especially in
older adults or people with neuromuscu-
loskeletal conditions. Likewise, mari-
juana will impair the ability to think and
react quickly when driving a car and in
other situations that might require quick
mental and physical reactions (work-
place, school).42,43 Again, the extent of
these reactions varies greatly from per-
son to person, but it is clear that users of
medical marijuana should not operate a
motor vehicle or engage in other activi-
ties that require quick reactions while
experiencing the effects of this drug.43

Although the acute CNS effects of
marijuana are well known, there is con-
siderable controversy about possible
long-term adverse effects on CNS func-
tion.39,40 Much of this controversy arises
from studies on heavy or habitual recre-
ational marijuana smokers, and compari-
son with medical marijuana may be mis-

leading.44 As discussed earlier, there may
be substantial differences in the compo-
sition of recreational marijuana com-
pared with marijuana cultivated for med-
ical use, as well as alternative forms for
ingesting medical cannabinoid products
(tablets, oromucosal sprays). Perhaps
even more intriguing is the possibility
that use of cannabinoids for medical con-
ditions may have a different adverse pro-
file because these drugs are being used
for a specific reason (analgesia, antispas-
ticity, antiemesis, and so forth). That is,
cannabinoids may cause fewer or less
problematic adverse effects because
their beneficial effects are focused on
treating a clinical problem rather than
merely causing psychotropic effects.45

This situation would be analogous to
administering the correct dose of an
approved opioid to manage physical
pain in patients who do not have an
addictive history compared with self-
administration of an illegal product such
as heroin to achieve an opioid “high.”
The risk of certain adverse effects,
including addiction, is certainly more
acceptable when opioids are used appro-
priately in clinical situations compared
with illicit opioid use.46

Nonetheless, questions have been raised
about the long-term CNS effects of med-
ical marijuana.47 There are concerns that
marijuana use may cause cognitive
impairments and that repeated, heavy
use may lead to a cluster of symptoms
known commonly as cannabis use disor-
der (CUD) (Appendix).45 As indicated in
the Appendix, CUD includes symptoms
such as lack of motivation, decreased
concentration, and loss of interest in
other activities. Tolerance and depen-
dence also are characteristics of CUD,
indicating that marijuana does have
addictive potential (Appendix).48 Again,
CUD has been documented primarily in
recreational users, and the risk of this
disorder in people who use medical mar-
ijuana for specific conditions remains to
be fully determined.49 Whether CUD
occurs in specific patients will almost
certainly be influenced by many factors,
such as the type of cannabinoids
ingested, dosage and duration of use,
prior history of drug addiction, concom-
itant use of other drugs, and so forth.

In addition, some studies suggest that
marijuana may increase the onset of
symptoms of psychosis, depression, and
other psychiatric disorders in susceptible
individuals.41,50,51 Children and adoles-
cents may be especially susceptible to
adverse effects such as depression, and
there is considerable debate about the
safety of certain cannabinoids such as
THC on the developing CNS.52,53

Hence, there are reasonable concerns
that long-term use of medical marijuana
might affect certain CNS functions, espe-
cially related to mood and behavior. It is
not clear, however, if these adverse
effects are transient or if regular use can
produce permanent changes in CNS
structure and function.2 Again, much of
our current understanding of adverse
CNS changes is based on heavy recre-
ational users. Clearly, we need more
research on how long-term use of spe-
cific medical marijuana and cannabinoid
products exerts positive and negative
effects on the CNS in specific patient
populations.

Finally, marijuana has been described as
a “gateway” drug that could lead to
increased drug-seeking behavior and
abuse of other drugs.54 This gateway
hypothesis is based on the idea that
marijuana might cause changes in the
brain that ultimately increase the likeli-
hood that an individual will use other,
potentially more dangerous drugs.55

Although the majority of occasional rec-
reational marijuana users do not progress
to “harder” drugs, regular and heavy mar-
ijuana use is associated with increased
consumption of other licit and illicit
drugs in certain individuals.55,56 It is
unclear, however, if early marijuana use
actually causes individuals to seek or
become addicted to other drugs.56,57

That is, it is difficult to determine if mar-
ijuana is the sole reason that an individ-
ual will ultimately seek other drugs. Drug
abuse and addiction are certainly com-
plex phenomena, with social, genetic,
mental health, and other factors also
influencing whether an individual will
eventually use other drugs.55,58 The gate-
way hypothesis also has been attributed
primarily to heavy recreational marijuana
use, and it is not clear if use of medical
marijuana or specific cannabinoids
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(CBD) will invariably invoke drug-
seeking behaviors. Hence, the idea that
marijuana is a gateway drug is certainly a
reason for concern, but it is not clear at
the present time if medical marijuana
will lead to increased use of other drugs.
Nonetheless, this intervention should be
used cautiously in certain individuals and
perhaps avoided altogether in any peo-
ple who have specific risk factors, such
as a history of addiction (including nico-
tine or alcohol addiction), or mental
health issues, such as depression or
psychosis.55,57

Adverse Effects of
Marijuana on Peripheral
Organs
Marijuana can cause acute effects on
the cardiovascular system, including
tachycardia, increased blood pressure,
and increased myocardial oxygen
demand.59,60 These effects are likely due
to increased sympathetic nervous system
activity and have obvious implications if
patients are exercising when cannabi-
noids are active in their body. Indeed,
marijuana is associated with decreased
time to the onset of chest pain during
exercise in patients with angina pecto-
ris.60 The risk of acute myocardial infarc-
tion due to coronary artery vasospasm
may be elevated in susceptible individu-
als within an hour or so after smoking
marijuana.59 Marijuana also is associated
with an increased risk of acute ischemic
stroke, including an increased relative
risk of stroke in users who were fairly
young (25–34 years of age).61 However,
these effects on cardiovascular function
have often been observed in recreational
marijuana users, and it may not be appro-
priate to directly apply these results to
patients using medical marijuana. None-
theless, medical marijuana and specific
cannabinoids such as THC and CBD
should be used cautiously, or perhaps
even avoided, in patients with a history
of coronary heart disease and other car-
diovascular problems.59,60

Smoking marijuana also can have obvi-
ous acute effects on pulmonary func-
tion.62 In particular, short-term use may
affect the vascular endothelium in the
small airways, thus decreasing airflow in
these airways.63 It is not clear, however,
if these effects are clinically meaningful

during the short-term use of smoked
medical marijuana in patients who do
not have other pulmonary pathologies.
Likewise, other inhalation techniques
such as vaporizing may reduce this
effect, and it seems unlikely that airway
restrictions will be a problem when
using noninhaled products such as edi-
bles and oromucosal sprays.62 Clearly,
the larger concern for pulmonary health
is in individuals who smoke marijuana
heavily on a long-term basis. Extensive
and repeated marijuana smoking will
likely cause airway inflammation, airflow
obstruction, and symptoms similar to
excessive cigarette smoking (wheezing,
cough, increased sputum).64,65

Regarding GI function, marijuana can
cause nausea and vomiting in certain
individuals, a condition known com-
monly as hyperemesis syndrome.66,67

This syndrome seems paradoxical con-
sidering that certain users ingest mari-
juana to help alleviate CINV and other
conditions that cause GI upset. The rea-
sons for hyperemesis are not well under-
stood, but people who develop this
problem often try to reduce these GI
problems by taking hot baths.66,67 Again,
it is not clear why hyperemesis occurs or
why certain people are more susceptible
to this problem.

Relevance to Physical
Rehabilitation
Patients and their caregivers may
approach physical therapists with ques-
tions about medical marijuana. This idea
seems logical given that cannabinoids
may have synergistic effects with various
rehabilitation goals such as decreasing
pain, inflammation, and spasticity. Phys-
ical therapists likewise play an important
role in medication management, includ-
ing their role in providing education
about specific medications. Drug pre-
scribing, however, remains outside the
scope of practice for most physical ther-
apists. Although some physical therapists
in the US military can receive additional
training and become credentialed to pre-
scribe certain medications,68 nonmilitary
physical therapists cannot prescribe
medications in the United States. Hence,
physical therapists are not allowed to
prescribe medical marijuana even if they
practice in a state where these drugs are

approved as prescription medications. In
addition, it is probably unwise for phys-
ical therapists to advise their patients to
use marijuana as a supplement even if
these products are available for recre-
ational purposes. The physical therapist
may simply not be aware of medical
issues that could cause negative effects
when these drugs are used by specific
patients or clients. Patients interested in
possible use of medical marijuana should
be referred to their physician for a full
medical evaluation so that these prod-
ucts can be prescribed safely and
effectively.

As is the case with other health care
providers, physical therapists may need
to serve as a source of information about
the benefits and drawbacks of medical
marijuana.69 Again, the physical therapist
will be providing education rather than
directly suggesting that the patient use
marijuana for clinical reasons. In partic-
ular, patients and their caregivers should
know that medical marijuana is com-
posed of many different pharmacologi-
cally active compounds and that there
are many ways of administering these
compounds. Patients may think that
smoking the marijuana plant is the only
way to self-administer these compounds,
and they can be informed that there are
several alternative strategies for ingesting
marijuana or extracts from this plant.

Likewise, patients should know CBD and
other components from the mixture of
plant-based cannabinoids have been iso-
lated and are being investigated as possi-
ble clinical strategies. As indicated ear-
lier, clinical trials of products that
contain only CBD or a mixture of CBD
and THC are in progress, and these prod-
ucts may eventually be available as pre-
scription drugs in the United States. Cli-
nicians, therefore, should be aware that
innovative drug strategies related to med-
ical marijuana may reach the market and
be ready to inform their patients of
whether these new drugs may be helpful
in treating the conditions seen com-
monly in their practices.

On the other hand, clinicians may
already be working with patients using
some form of medical marijuana. Clini-
cians should monitor the effects of these
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drugs to help determine if they are effec-
tive in specific clinical situations.
Patients, for example, using these drugs
for analgesia should periodically com-
plete valid and reliable pain scales and
keep a pain diary to help assess whether
these drugs are achieving the desired
effect, especially when they are first
introduced to the patient’s pain regimen.
This idea seems especially true for
patients with chronic back and neck
pain or other musculoskeletal problems
that are refractory to more traditional
interventions. Likewise, patients with
neuropathic pain related to diabetes mel-
litus or other peripheral neuropathies
can be assessed periodically with
disease-specific instruments such as the
Neuropathic Pain Questionnaire and the
Leeds Assessment of Neuropathic Symp-
toms and Signs. Similarly, clinicians can
assess pain in people with spasticity and
use the modified Ashworth scale and
functional tests to help determine if med-
ical marijuana is helping reduce muscle
hyperexcitability in these patients. Scales
that assess disability and health status
(eg, Medical Outcomes Study 36-Item
Short-Form Health Survey) also can be
administered to assess the patient’s gen-
eral well-being.

Side effects should be monitored so that
the relative risk-benefit ratio of medical
marijuana can be determined in each
patient. Side effects that may lead to car-
diovascular problems seem especially
important. As indicated above, marijuana
affects the autonomic control of cardio-
vascular function, often resulting in
increased heart rate, blood pressure, and
myocardial oxygen demand. Clinicians,
therefore, should carefully monitor these
variables in patients during exercise and
note any increased symptoms such as
angina pectoris, palpitations, or dizzi-
ness. Likewise, patients with cardiac
conditions may independently decide
to use marijuana, especially in states
where recreational use is legal. These
patients should be counseled about the
possible adverse cardiovascular effects
and advised to consult a physician before
continuing the use of these drugs.

Clinicians can help patients guard against
falls and related trauma due to the
adverse effects of marijuana on balance

and coordination. Balance tests such as
the Berg Balance Scale and Brunel Bal-
ance Assessment can be administered
periodically to detect any decline in bal-
ance related to medical marijuana.
Patients may benefit from assistive
devices (cane, walker), and the home
environment should be modified by
removing throw rugs, improving light-
ing, and so forth. Patients should be
reminded that they must not drive a car
or other motor vehicle while under mar-
ijuana’s effects. Clinicians should con-
sider whether this drug might affect the
work environment in certain patients,
such as those working with machinery.
Altered job responsibilities or temporary
reassignment might be needed because
reaction times may be impaired in those
situations.

Clinicians should monitor any negative
effects on mood and cognition. Patients
who are increasingly withdrawn or
despondent may be experiencing
depression, and signs of delusions and
hallucinations may indicate psychotic-
like symptoms. Memory deficits also may
start to emerge, as indicated by
decreased ability to recall recent events
such as what occurred in previous reha-
bilitation sessions. Clinicians should doc-
ument any subjective changes, adminis-
ter established tests for deficits in mood
and cognition whenever possible, or
request a psychology consult if these
problems become apparent.

Finally, physical therapists can monitor
signs of excessive or untoward use of
medical marijuana. Patients who are
often confused or somnolent may be
abusing this intervention. Likewise, per-
sistent changes in personality or
psychotic-like behaviors also suggest a
problem with this intervention or that
marijuana is being coadministered with
alcohol, benzodiazepines, or opioids.
Clearly, these changes represent serious
problems and should be reported imme-
diately to the physician or other appro-
priate health care professional.

Conclusion
Medical marijuana continues to gain
acceptance as a complementary or alter-
native treatment for a variety of clinical
disorders. Although there is still consid-

erable controversy about whether medi-
cal marijuana is effective in specific con-
ditions, anecdotal reports and case
studies have generated interest in the use
of this intervention in treating pain,
inflammation, spasticity, and other prob-
lems seen commonly in physical thera-
pist practice. Likewise, isolation of spe-
cific compounds (cannabinoids) from
the marijuana plant have laid the ground-
work for developing drugs that could
provide medical benefits without the
undesirable psychotropic effects com-
monly associated with marijuana.
Clearly, there is a need for much more
research in this area, and legalization and
reclassification of marijuana as a medical
intervention could allow such studies to
emerge in the near future. In the mean-
time, physical therapists should be able
to educate their patients about the cur-
rent status of medical marijuana and
direct their patients and their caregivers
to physicians who can provide further
information about this intervention. Like-
wise, clinicians must be aware of the
potential side effects of medical mari-
juana and be vigilant for signs of exces-
sive or inappropriate use of this
intervention.
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Appendix.
Diagnostic Criteria for Cannabis Use Disordera

A problematic pattern of cannabis use leading to clinically significant impairment or distress, as manifested by at least 2 of the
following, occurring within a 12-month period:

1. Cannabis is often taken in larger amounts or over a longer period than was intended.

2. There is a persistent desire or unsuccessful efforts to cut down or control cannabis use.

3. A great deal of time is spent in activities necessary to obtain cannabis, use cannabis, or recover from its effects.

4. Craving, or a strong desire or urge to use cannabis.

5. Recurrent cannabis use, resulting in a failure to fulfill major role obligations at work, school, or home.

6. Continued cannabis use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the
effects of cannabis.

7. Important social, occupational, or recreational activities are given up or reduced because of cannabis use.

8. Recurrent cannabis use in situations in which it is physically hazardous.

9. Cannabis use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is
likely to have been caused or exacerbated by cannabis.

10. Tolerance, as defined by either of the following:

a. A need for markedly increased amounts of cannabis to achieve intoxication or desired effect.

b. Markedly diminished effect with continued use of the same amount of cannabis.

11. Withdrawal, as manifested by either of the following:

a. The characteristic withdrawal syndrome for cannabis.

b. Cannabis (or a closely related substance) is taken to relieve or avoid withdrawal symptoms.

a Reprinted with permission from the Diagnostic and Statistical Manual of Mental Disorders. 5th ed. © 2013 American Psychiatric Association. All rights reserved.
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