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A B S T R A C T

Objectives: Spasticity remains highly prevalent in patients with spinal cord injury and multiple sclerosis. To
summarize the effects of cannabinoids compared with usual care, placebo for spasticity due to multiple sclerosis
(MS) or paraplegia.
Methods: Searches of MEDLINE, EMBASE, CENTRAL and LILACS to March 2017 were performed to identify
randomized controlled trials. The primary outcomes were spasticity and spasm frequency. The criteria were any
patient with MS and spasticity affecting upper or lower limbs or both, and that had a confirmed diagnosis of MS
based on validated criteria, or however defined by the authors of the included studies.
Results: 16 trials including 2597 patients were eligible. Moderate-certainty evidence suggested a non-statistically
significant decrease in spasticity (standardized mean difference (SMD) 0.36 [confidential interval (CI) 95%−0.17 to
0.88; p = 0.18; I2 = 88%]), and spasm frequency (SMD 0.04 [CI 95% −0.15 to 0.22]). There was an increase in
adverse events such as dizziness (risk ratio (RR) 3.45 [CI 95% 2.71–4.4; p = 0.20; I2 = 23%]), somnolence (RR 2.9
[CI 95% 1.98–4.23; p = 0.77; I2 = 0%]), and nausea (RR 2.25 [CI 95% 1.62–3.13; p = 0.83; I2= 0%]).
Conclusions: There is moderate certainty evidence regarding the impact of cannabinoids in spasticity (average
0.36 more spasticity; 0.17 fewer to 0.88 more) due to multiple sclerosis or paraplegia, and in adverse events such
as dizziness (419 more dizziness/1000 over 19 weeks), somnolence (127 more somnolence/1000 over 19
weeks), and nausea (125 more somnolence/1000 over 19 weeks).

1. Introduction

Spasticity can be considered disabling when it involves severe
functional problems, and the management is essential to prevent fur-
ther deterioration in function. If not managed in a timely manner,
spasticity can lead to diminished activity, and problems with daily
living activities (ADL) such as gait, feeding, washing, dressing and
toileting.1 Over time, spasticity may cause muscle pain, stiffness or
spasms, trouble moving, impaired ability to stand and walk, difficulty

eating and speaking, contracture leading to joint and bony deformity
and even incontinence episodes 2

Spasticity remains highly prevalent in patients with spinal cord in-
jury (SCI) and multiple sclerosis (MS). In SCI patients, the lesion of the
neurons in the spinal cord results in upper motor neuron syndrome with
a prevalence of 65% to 78% in the first year post-injury,3 and in MS, the
same is caused by the demyelination of nerve fibers of spinal cord and is
present in 84% of North American cases.4

The treatment of multiple sclerosis has changed over the last years.
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The existing options for the treatment of spasticity, such as baclofen,
tizanidine, benzodiazepines, morphine, and botulinum toxin present
great limitations requiring frequent administration of high doses, often
causing incapacitating side effects, and having a large number of pa-
tients who are unresponsive to therapy.5 Overall, the treatment of MS
comprises three main groups: i) treatment of the acute attack; ii) pre-
vention of future attacks by reducing triggers and use of disease-mod-
ifying therapies; and iii) symptomatic treatments of neurological diffi-
culties such as spasticity, pain, fatigue, and bladder dysfunction. Thus,
there is an urge for new treatment approaches, represented in the last
decade by a number of publications regarding the use of cannabinoids
and their effect in the endocannabinoid system.

The endogenous cannabinoids anandamide, 2-arachidonyl glycerol
(2-AG) acts on specific cannabinoid receptors: CB1 receptors, present
mostly in the CNS; and CB2 receptors, located in the CNS and extensively
in the periphery (specially the immune system).6 Cannabis sativa L.
contains 60 or more cannabinoids, the most abundant of which are delta-
9-tetrahydrocannabinol (THC) and cannabidiol (CBD).6 THC is a partial
CB1 receptor agonist providing analgesia, muscle relaxation, anti-emesis,
appetite stimulation and psychoactivity.6 CBD has anticonvulsant,
muscle relaxant, anxiolytic, neuroprotective, antioxidant and anti-
psychotic activity and has been shown to reduce the anxiogenic and
psychoactive effects of THC.6 Both endogenous and exogenous canna-
binoids have been shown to have an anti-spasticity effect in the re-
cognized animal model of MS spasticity, and treatments that include THC
and CBD have great potential for treating spasticity both in MS and SCI.6

There are a variety of new medications yet to be approved by
governments that explore the effects of cannabinoids in the treatment of
cancer pain, neuropathic pain, epilepsy, metabolic syndrome, in-
flammation, psychiatric disorders, spasticity in multiple sclerosis and
spinal cord injury and other conditions, not to mention the possibility of
using in-natura plant extracts.7

A recent systematic review of 79 trials addressing patient-important
outcomes and including over 6000 patients reported that cannabinoids
was associated with a reduction in spasticity as well as with improvements
in nausea and vomiting due to chemotherapy, and weight gain in HIV
infection, sleep disorders, and Tourette syndrome.8 A more specific meta-
analysis on chronic pain and psychiatric problems concluded that there is
high-quality evidence supporting the use of marijuana or cannabinoids.9

We therefore undertook a systematic review of all randomized
controlled trials (RCTs) comparing any type of cannabis extract or
cannabinoid-based medication with usual care or placebo focusing on
patient-important outcomes for multiple sclerosis and spinal cord injury
patients with spasticity. The aim of this systematic review and meta-
nalysis is to look into more detail on the use of cannabinoids for these
particular conditions. The intent to highlight specifically spasticity is
due to the recent regulation of 1:1 THC:CBD oromucosal spray as a
prescription medication in Brazil for patients with multiple sclerosis
resistant to the current existing treatment.

2. Methods

The Cochrane Handbook for Intervention Reviews.10 guided our
choice of methods. This review adheres to the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA) Statement 11

and, the Quality of Reporting of Meta-analyses QUOROM 12

2.1. Eligibility criteria

• Study design: RCTs.

• Participants: patients with spasticity due to MS or paraplegia (i.e.
complications of paralysis of the legs and lower parts of the body)
affecting upper or lower limbs or both, and that had a confirmed
diagnosis of MS based on validated criteria, or however defined by
the authors of the included studies, and regardless the subgroup of
the disease such as relapsing remitting, primary progressive and

secondary progressive MS.

• Interventions: cannabis plant, with any compounds such as delta-9-
tetrahydrocannabinol (THC) and/or cannabidiol (CBD), regardless
the type of extracts (e.g. oil, hash, tinctures).

• Comparators: usual care, placebo or no intervention.

• Patient-important outcomes: the primary outcomes were spasticity,
and spasm frequency and severity. Secondary outcomes were pain
measured by any validated scale, bladder function; cognitive func-
tion; ADLs; and occurrence of any adverse events (dizziness, som-
nolence, nausea, dry mouth).

Eligible studies followed patients for a minimum of two weeks. We
did not consider studies reported as conference abstracts due to the lack
of complete information they contained.

2.2. Data source and searches

A previous review.8 with similar inclusion criteria identified studies
using cannabinoid treatment for different outcomes up to April 2015.
We selected from the previous review 8 only the RCTs that analyses the
use of cannabis-based medication for spasticity, and developed a search
strategy (Appendix Figure A1) for MEDLINE, EMBASE, Cochrane Con-
trolled Trials Register (CENTRAL) and LILACS up to March 20, 2017.
The review authors scrutinised the reference lists of the identified re-
levant studies for additional citations. We consulted clinical specialists
and contacted authors of included trials where appropriate to obtain
unpublished data.

2.3. Selection of studies

After identifying all potentially eligible studies by the literature search
and obtaining all of their full-text articles, teams of two reviewers in-
dependently evaluated these studies for eligibility. Disagreements were re-
solved through discussion with third party adjudication. We calculated the
agreement, using kappa statistic, between reviewers for full-text screening.

2.4. Data extraction and risk of bias assessment

The following data were extracted independently by three pairs of
reviewers using a pre-standardized form that included characteristics of
the study design, participants, interventions, outcomes event rates and
follow-up. Authors of the eligible studies were contacted by reviewers
to identify missing data and confirm data accuracy. As there was
multiple publication of the same study, we decided to quote all these
references under results section.

The pairs of reviewers assessed risk of bias separately by using a
modified version of the Cochrane Collaboration’s tool 13 which includes
nine domains: adequacy of sequence generation, allocation sequence
concealment, blinding of participants and caregivers, blinding of data
collectors, blinding for outcome assessment, blinding of data analysts,
incomplete outcome data, selective outcome reporting, and the pre-
sence of other potential sources of bias not accounted for in the pre-
viously cited domains 14 A low risk of bias was designated for in-
complete outcome data, loss to follow-up of less than 10% and a
difference of less than 5% in missing data in intervention and control
groups. If needed, reviewers discussed with a third party adjudication
to resolve disagreements.

2.5. Certainty of evidence

Reviewers used the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) methodology for certainty of
evidence. Each outcome was rated high, moderate, low, or very low.14

Detailed GRADE guidance was used to evaluate overall risk of bias,15

imprecision,16 inconsistency,17 indirectness,18 and publication bias 19

and results were summarized in an evidence profile.
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2.6. Data synthesis and statistical analysis

We calculated pooled risk ratios (RRs) for dichotomous outcomes
and standardized mean differences (SMD) for continuous variables with
the associated 95% CIs using random-effects models with the Mantel-
Haenszel statistical method. Absolute effects and 95% CI were calcu-
lated by multiplying pooled RRs and 95% CI by baseline risk estimates
derived from the largest of included RCTs in the meta-analysis. For
dealing with missing data, we used complete case as our primary
analysis; that is, we excluded participants with missing data. If results
of the primary analysis achieved statistical significance, we planned to
conduct sensitivity analyses to test the robustness of those results;
however, we were not able to because the primary outcomes did not
reach a statistical significance.

Results were assessed by each study using different scales.
Variability in results across studies was undertaken by using I2 statistic
and the P value obtained from the Cochrane chi square test. Our pri-
mary analyses were based on eligible patients who had reported out-
comes for each study (complete case analysis).

We focused on publication bias through visual inspection of funnel
plots for outcomes addressed in 10 or more studies. We used Review
Manager (RevMan) (version 5.3; Nordic Cochrane Centre, Cochrane)
for all analyses.20

3. Results

3.1. Selection of titles

Our search strategy focusing on publications since the last review
identified 124 potential citations (Fig. 1). After title and abstract
screening, we assessed the full-text articles of 33 relevant citations. In

addition, we identified seven potentially eligible publications in our
search strategy, and one further study through contact with an expert in
the field. We subsequently assessed the eligibility of 41 full-text articles
and excluded 17 studies (Fig. 1). Twenty-four publications doc-
umenting 16 RCTs involving 2597 participants seven cross-over,21–30

and nine parallel group 31–44 proved eligible. The inter-observer
agreement for the full-text screening was rated as good (kappa 0.65).

3.2. Study characteristics

Table 1 describes study characteristics related to study design,
country, number of participants, mean age, eligibility criteria, and
follow-up. Thirteen studies 24,28–39,24,40,44 were conducted in Europe,
one in the USA 22,26 one in Canada,23,25 and one did not report the
country where the RCT was conducted.27 Randomized trial sample sizes
ranged from 11 23,25 to 630 41–43. Participants were typically aged be-
tween 40 and 60 years, and were followed for two to 19 weeks. In-
clusion criteria usually included having multiple
sclerosis,21,28–34,36–38,40–43 or having spinal chord injury 23,25,35 with
symptoms of spasticity,21–26,28–30,32,33,36–40,43 and/or pain
21,27,29,31,34,35,38 and to abstain from any type of cannabinoids for
7 days prior to the entry and during the study.21,22,32,35,40,44 Exclusion
criteria were most commonly having a disease of clinical im-
portance,21,24,26,28–44 psychiatric disorders,21–26,31–41 being pregnant or
lactating,23–25,32,35,36,40–43 or having hypersensitivity to cannabi-
noids,23,25,31–36,39,40.

Table 2 describes study characteristics related to intervention,
control group, and assessed outcomes. All of the RCTs compared a
cannabinoid substance to placebo. Nine of them used an oromucosal
spray that delivers 2,7 milligrams of THC and 2,5 milligrams of CBD on
each pump 21,24,29,31–35,37–40,44 four of them used synthetic

Fig. 1. Flow diagram of search results.
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cannabinoids in capsules (one used dronabinol,30 one used mar-
inol,41–43 two used nabilone,23,25,27), three used cannabis extracts in
capsules 22,28,30 and one used cannabis cigarettes.22,26 The most com-
monly described outcomes were spasticity,22–29,31–38,42–44

pain,22,26,31,34–36 functionality,22,26–29,31,34,35,41–44 and urinary symp-
toms,29,31,34,39,44.

3.3. Risk of bias assessment

Fig. 2 describes the risk of bias assessment for the RCTs. The major
issue in the bias assessment was the risk of bias related to conflict of
interest in the majority of the RCTs (68.7%). Others were problems with
random sequence (43.75%), concealment of randomization (56.25%),
blinding of data collectors (56,2%), data analysts (56.2%), outcome
assessors (43.75%), the extent of missing outcome data (43.75%). The
CAMS study 41–43 was the only one that was rated as low risk of bias for
all assessed domains (Fig. 2).

3.4. Outcomes

3.4.1. Spasticity
Results from seven RCTs 21–23,25,26,28,29,32,35,40,44 found a not sta-

tistically significant different between cannabinoids and placebo re-
lated to spasticity (Std. Mean Difference (SMD) 0.36 [Confidential in-
terval (CI) 95% −0.17 to 0.88; p = 0.18; I2 = 88%]). Certainty in
evidence was rated down to low because of inconsistency, indirectness,
risk of bias, missing outcome data 35 lack of blinding of partici-
pants,22,26,35 and outcome assessors 23,25,35,44 and random sequence
and allocation concealment,22,26,32,35,40,44 (Fig. 3, Table 3).

3.4.2. Spasm frequency
Results from six RCTs 21,23,25,28,29,32,35,40,44 found no statistically

significant difference between cannabinoids and placebo related to
spasm frequency (SMD 0.04 [CI 95% −0.15 to 0.22; p = 0.70;
I2 = 2%]). Certainty in evidence was rated down to moderate because
of indirectness, risk of bias, due to missing outcome data 35 and lack of

Fig. 2. Risk of bias assessment.
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blinding of participants 35 and outcome assessors 23,25,35,44 and random
sequence and allocation concealment,32,35,40,44 (Fig. 4, Table 3).

3.4.3. Spasm severity
Results from three RCTs 23,25,35,44 found no statistically significant

difference between cannabinoids and placebo related to spasm severity
(SMD −0,14 [CI 95% −0.63 to 0.36; p = 0.59; I2 = 0%]). Certainty in
evidence was rated down to moderate because of indirectness, risk of
bias, missing outcome data 35 lack of blinding of participants,35 and
outcome assessors 23,25,35,44 and random sequence and allocation con-
cealment,26,44 (Fig. 5, Table 3).

3.4.4. Pain
Results from five RCTs 21,22,26,29,31,34,35,44 found no statistically

significant difference between cannabinoids and placebo related to pain
(SMD −0.02 [CI 95% −0.39 to 0.35; p = 0.90; I2 = 0%]). Certainty in
evidence was rated down to moderate because of indirectness in all
studies (Fig. 6, Table 3).

3.4.5. Cognitive function
Results from three RCTs 22,26,28,44 found no statistically significant

difference between cannabinoids and placebo related to cognitive
function (SMD 0.55 [CI 95% −3.33 to 4.43; p = 0.78; I2 = 0%]).
Certainty in evidence was rated down to moderate because of in-
directness, risk of bias, lack of blinding of participants 22,26 and out-
come assessors 44 and random sequence and allocation conceal-
ment,22,26,44 (Fig. 7, Table 3).

3.4.6. Daily activities
Results from three RCTs 21,29,44 found no statistically significant

difference between cannabinoids and placebo related to daily activities
(SMD 0.01 [CI 95% −1.21 to 1.24; p = 0.98; I2 = 0%]). Certainty in
evidence was rated down to moderate because of indirectness in all
studies (Fig. 8, Table 3).

3.4.7. Motricity
Results from four RCTs 21,22,26,29,32,40 found no statistically sig-

nificant difference between cannabinoids and placebo related to mo-
tricity (SMD 0.34 [CI 95% −0.60 to 1.27; p = 0.48; I2 = 0%]). Cer-
tainty in evidence was rated down to moderate because of indirectness
in all studies (Appendix Figure A2).

3.4.8. Bladder function
Results from one RCT 21,29 found no statistically significant differ-

ence between cannabinoids and placebo related to bladder function
(SMD −0.06 [CI 95% −19.13 to 19.01; p = 0.99; I2 not applicable]).
Certainty in evidence was rated down to moderate because of in-
directness in all studies (Appendix, Figure A3).

3.5. Adverse events

3.5.1. Dizziness
Results from 14 RCTs 21,22,24,26,28–44 found a statistically significant

difference favoring placebo over cannabinoids (RR 3.45 [CI 95%

2.71–4.40; p < 0.00001; I2 = 23%]). Certainty in evidence was rated
down to moderate because of risk of bias, lack of random sequence 30,37

and allocation concealment 22,24,26,30,37,44 lack of blinding,21,29,37,39,44

missing outcome data,28,37 and, indirectness in all studies (Fig. 9, Table 4).

3.5.2. Somnolence
Results from 11 RCTs 21,28,29–38,40,44 found a statistically significant

difference favoring placebo over cannabinoids (RR 2.90 [CI 95%
1.98–4.23; p < 0.00001; I2 = 0%]). Certainty in evidence was rated
down to moderate because of risk of bias, lack of random sequence
32,33,35,37,30,38 and allocation concealment 24,27,30,32,33,40,41,44 lack of
blinding,21,24,29,30,35,37,44 missing outcome data 28,37 selective outcome
reporting,30 and, indirectness in all studies (Fig. 9, Table 4).

3.5.3. Headache
Results from 12 RCTs 21,22,24,26,28,29–32,34–37,39,40,44 found no sta-

tistically significant difference comparing cannabinoids to placebo (RR
1.10 [CI 95% 0.79–1.54; p = 0.57; I2 = 7%]). Certainty in evidence
was rated down to moderate because of risk of bias, lack of random
sequence 22,26,30,32,35,37,40 and allocation concealment
21,22,24,26,30,32,37,40,44 lack of blinding,21,24,26,29,30,35,37,39,44 missing
outcome data,28,37,39,44 selective outcome reporting,30 and, indirectness
in all studies (Fig. 9, Table 4).

3.5.4. Nausea
Results from 11 RCTs 21,22,24,26,28,29,31–40,44 found a statistically sig-

nificant difference favoring placebo over cannabinoids (RR 2.25 [CI 95%
1.62–3.13; p < 0.00001; I2 = 0%]). Certainty in evidence was rated
down to moderate because of risk of bias, lack of random sequence
22,26,32,33,35,37,38,40 and allocation concealment 21,22,24,26,29,32,33,35,37,38,40

lack of blinding,21,22,24,26,29,35,41,42,44 missing outcome data,37,39 and, in-
directness in all studies (Fig. 9, Table 4).

3.5.5. Dry mouth
Results from 10 RCTs 28,31–38,40–44 found a statistically significant

difference favoring placebo over cannabinoids related to dry mouth (RR
2.82 [CI 95% 2.06–3.85; p < 0.00001; I2 = 0%]). Certainty in evi-
dence was rated down to moderate because of risk of bias, lack of
random sequence 30,32,33,35,37,38,40 and allocation concealment
30,32,33,35,37,38,40,44 lack of blinding,30,35,37,44 missing outcome
data,30,37 selective outcome reporting.30 and, indirectness in all studies
(Fig. 9, Table 4).

More than 10 studies addressed adverse events; visual inspection of
the funnel plot did not suggest publication bias (Appendix Figure A4).

3.5.6. The cannabinoids in multiple sclerosis (CAMS) study
The CAMS study 41–43 was the largest study approaching cannabi-

noids versus placebo for spasticity; however there was no statistically
significant difference regards improvement in spasticity between both
studied groups (RR 1.47 [CI 95% 0.99–1.28], 209 patients]). The study
also reported the following non statistically-significant difference out-
comes: spasm frequency (RR 1.29 [CI 95% 0.92–1.80], 231 patients);
daily activities (energy) (RR 1.02 [CI 95% 0.69–1.51], 249 patients);
and pain (RR 2.14 [CI 95% 1.31to 3.49], 178 patients).

Fig. 3. Pooled analysis of spasticity comparing cannabinoids and placebo.
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4. Discussion

4.1. Main findings

Based on the GRADE approach, meta-analysis of moderate cer-
tainty evidence from 16 eligible placebo-controlled trials including
2597 patients suggested a non-statistically significant improvement
in spasm frequency and severity, cognitive function, daily activities,
and motricity with cannabinoid use. Low certainty evidence showed
a possible reduction in spasticity, although the association did not
reach statistical significance either. Moderate certainty evidence also
indicated a non-statistically significant deterioration in pain and
bladder function.

Cannabinoid users experienced an approximately three-fold in-
creased risk of dizziness, somnolence and dry mouth, and an approxi-
mately two-fold increased risk of nausea, relative to placebo. These
adverse events are significantly more tolerable than those related to the
use of the current spasticity therapy, such as respiratory depression,

ataxia and hallucinations. A statistically significant difference favoring
placebo over cannabinoids in relation to headaches was found as well.

4.2. Strengths and limitations

Strengths of this review include a broad search; evaluation of elig-
ibility, risk of bias, and data abstraction independently and in duplicate;
use of the GRADE approach in rating the quality of evidence; and focus
on both absolute and relative effects of the intervention on patient-
important outcomes.

Potential limitations are related to the data available for this subject
on the current literature. Trials often had outcomes reported in-
completely, inadequate random sequence, and a fail of blinding due to
the nature of the intervention, but for some studies also avoidable lack
of blinding (outcome adjudication).

Another limitation of this review is the fact that most of the patients
are using others concurrent active drugs such as interferon beta 1-b,
glatiramer, and corticoids which can introduce bias in the true effects of

Fig. 4. Pooled analysis of spasm frequency comparing cannabinoids and placebo.

Fig. 5. Pooled analysis of spasm severity comparing cannabinoids and placebo.

Fig. 6. Pooled analysis of pain comparing cannabinoids and placebo.

Fig. 7. Pooled analysis of cognitive function comparing cannabinoids and placebo.

Fig. 8. Pooled analysis of daily activities comparing cannabinoids and placebo.
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cannabinoids. The results of trials purporting beneficial effects of a new
intervention could not ignore the effects of concurrent treatments.

Although this review presents some limitations, the issue is whether
one should dismiss these results entirely or consider them bearing in
mind the limitations. The latter represent our view of the matter.

4.3. Relation to prior work

A recent systematic review by Whiting and colleagues 8 reviewed

the literature from inception to April 2015, finding 79 studies with
6462 participants. The review reported moderate certainty, non-sta-
tistically significant improvements in spasticity due to multiple
sclerosis, and chronic neuropathic or cancer pain with cannabinoid use
8 Another review covering literature from 1948 to March 2015 via
MEDLINE 9 supported these findings, with six trials (n = 325 patients)
for chronic pain, six trials (n = 396 patients) for neuropathic pain, and
12 trials (n = 1600 patients) for multiple sclerosis-related spasticity
supporting the potential efficacy of marijuana and cannabinoid

Fig. 9. Pooled analysis of adverse events comparing cannabinoids and
placebo.
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treatment for these indications.
In 2016 two articles sought to shed light on the understanding of the

management of spasticity in MS patients. One of them 45 is the largest
multicentre observational study to date evaluating THC-CBD or-
omucosal spray effectiveness and tolerability in daily clinical practice,
carried out in a routine outpatient setting. The other is a narrative re-
view 46 that describes findings from both randomized controlled phase
III trials and recent studies on everyday clinical practice. Intending to
expand and complement the comprehension on the subject, we engaged
on a systematic and meta-analytic approach on this present review.
Worthy of note is that both articles showed conclusions in line with our
own findings, considering that spasticity is tremendously impactful on
the patients and that it is currently being poorly managed. The reasons
behind the inadequate approach of this ailment range from the lack of
convincing evidence regarding the effectiveness and efficacy of the
currently available therapy and it’s AEs (which are more severe and
frequent than cannabis based medicine showed to be), to the ques-
tionable reliability of the most widely used scale (Ashworth Scale) used
to assess spasticity from the healthcare professional perspective. The
studies also reinforced the importance of patient reported data such as
VAS and NRS. Finally, THC-CBD oromucosal spray was interpreted as a
safe and useful option for the management of spasticity resistant to
available medication in MS patients.

Our update systematic review with 16 additional RCTs involving
2597 participants identified moderate-certainty evidence supporting a
similar non-statistically significant improvement in spasm frequency
and severity, and low certainty evidence supporting a reduction in
spasticity. However, our results contrasted previous findings regarding
cannabinoid effects on pain, where moderate-certainty evidence sug-
gested a non-significant deterioration in multiple sclerosis or para-
plegia.

4.4. Implications for clinical practice and for research

There is moderate certainty evidence regarding the impact of can-
nabinoids in spasticity (average 0.36 more spasticity; 0.17 fewer to 0.88
more) due to multiple sclerosis or paraplegia, and in adverse events
such as dizziness (419 more dizziness/1000 over 19 weeks), somno-
lence (127 more somnolence/1000 over 19 weeks), and nausea (125
more somnolence/1000 over 19 weeks) and, dry mouth (114 more
somnolence/1000 over 19 weeks). Further large-scale RCTs exploring
the effectiveness of cannabinoids for spasticity and chronic pain in this
patient population, as well as for other indications, are warranted.
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