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ABSTRACT
Sixteen healthy, cannabis and cannabidiol (CBD) naïve patients with mild to moderate musculoskeletal pain took a

single dose of 5 mg CBD sublingual tablet. Patients were using other-the-counter (OTC) medications to treat various

manifestations of musculoskeletal pain, including neck, back, muscle aches, and arthritis. The average self-reported

pain scale score (NPRS), measured on a scale of 0-10, was 5.13 prior to taking the CBD tablet. After tablet

administration, the patients self-reported their pain scale score over a 2-hour period. All patients reported pain

reduction within 20 minutes after taking the tablet and continued over the 2-hour period where the average reported

pain was reduced by 20-fold (NPRS 5.13 to 0.25) and was statistically significant (p<0.001). No patients reported any

adverse effects and characterized the experience as positive. The results of this study suggest that low dose CBD is an

effective option for the treatment of mild to moderate musculoskeletal pain.
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INTRODUCTION
According to the CDC, in 2016, approximately 4 million people
experience mild to moderate pain musculoskeletal pain. Chronic
pain, even mild to moderate, can adversely impact quality of life,
the ability to move or exercise and was linked to numerous
physical and mental conditions that contributes to high health
care costs and lost productivity [1]. Adverse effects with the use
of over-the-counter pain relievers are well described.
Acetaminophen has been shown to cause liver damage and may
contribute to dementia, stroke, and cardiovascular disease [2].
Chronic use of prescription or over-the-counter NSAIDs were
found to lead to dyspepsia, gastritis, ulcers, renal failure,
hypertension, stroke, arrhythmia, and heart attack [3]. Recent
studies have shown that CBD has a low rate of adverse effects
and is relatively safe as compared with the adverse effects of
acetaminophen and non-steroidal anti-inflammatory drugs [4].
There are few studies examining cannabis and cannabinoids for
the treatment of mild to moderate musculoskeletal pain. A study
in a rodent model with muscular pain using synthetic
cannabinoids showed that interacting with cannabinoid
receptors either systemically or locally, may reduce pain signaling
that contributes to musculoskeletal pain [5]. Although not

addressing musculoskeletal pain, animal studies also show that
cannabinoids reduce pains associated with diabetic neuropathy
[6]. In a diabetic rat model study, acute treatment with CBD
exerted a significant anti-allodynic effect, which was not
associated with locomotor impairment [7]. The mechanism of
action is postulated to involve non-endocannabinoid 5HT1A
receptors. Clinical studies with cannabis and cannabinoids, and
specifically CBD, have reported that cannabinoids or cannabis
could be an effective treatment of chronic musculoskeletal pain,
as well to reduce or replace opioids for pain management [8,9] in
humans.

CASE STUDY
This case report represents 16 patients who were all treated with
a single dose, 5 mg CBD sublingual tablet. Every patient
reported mild to moderate musculoskeletal pain for which they
were using OTC medications. The OTCs were either NSAIDs or
acetaminophen for pain management; however, OTC
medications are not without risks [2,3]. CBD, however, may pose
an absorption challenge when not inhaled because, as with all
cannabinoids, it is a fat-soluble molecule. The tablets
administered to the 16 subjects are in a water-soluble, sublingual
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administration form. The purpose of the sublingual method of
administration is to avoid the liver's first-pass effect, improving
therapeutic outcomes and efficacy through enhanced
bioavailability. Although this case report does not attempt to
examine mechanisms of action, its purpose is to examine
whether CBD at low dosages could be a potential tool to treat
mild to moderate musculoskeletal pain.

16 patients provided written informed consent to take a single
dose, 5 mg sublingual CBD tablet. The patients had to have a
NPRS score of 3 or greater in order to participate. Each patient
must also have had pain for greater than or equal to 10 days of
each month for 3 months prior to study entry for which the
pain requires treatment. The patients had an age range between
22 and 89 (7 male; 9 female) and represented various
manifestations of musculoskeletal pain, including neck pain,
back pain, muscle aches, arthritis pain, and dysmenorrhea. The
patients did not have any additional significant medical
conditions nor were they taking any additional pain
medications. Patients documented their NPRS score prior to
taking study drug (T-0), and then every 20 minutes post dose for
an hour and then at the two-hour timepoint, (T-20, T-40, T-60,
and T-120). The NPRS measurements were statistically assessed
following completion of the trial using mean calculations, as
well as Student’s paired T-test. This study was approved by
Allendale Institutional Review Board (AIRB) and was carried
out in accordance with The Code of Ethics of the World
Medical Association (Declaration of Helsinki). Written
informed consent was obtained from all subjects prior to
inclusion into the trial.

RESULTS
Over the 2-hour timeframe, patients experienced reduction in
their pain after a single oral dose of the 5 mg CBD tablet. At
T-20, subjects reported significant reduction in pain from
moderate to tolerable (2.0) and reported an average NPRS score
of 0.25 (no pain) at T-120 (Figure 1).

Figure 1: Average pain scale scores of 16 subjects at each
measured time point starting with time zero and then 20
minutes, 40 minutes, 60 minutes and 120 minutes after taking a
single 5 mg CBD tablet. Results show a significant improvement
in pain from moderate (5.13) to tolerable (2.0) in 20 minutes
and a drop in the average pain score to very mild (0.25) in 120
minutes after a single 5 mg CBD tablet.

All subjects showed significant reductions in pain at each time
point following the baseline NPRS assessment. On average, the
reductions demonstrated that the 5 mg dose was effective in
management of pain over the duration of the single dose study
(p<0.001). Assessment of the individual subject scores also
showed that each subject experienced a significant reduction of
pain within 120 minutes (Figure 2).

Figure 2: Individual NPRS scores of each subject at each
measured time point, starting with pre-treatment scores (T-0),
and then 20 minutes, 40 minutes, 60 minutes and 120 minutes
after taking a single 5 mg CBD tablet. Results show each subject
experienced a reduction in pain in 20 minutes after taking one
5 mg CBD tablet and a significant reduction in pain in 120
minutes.

The 5 mg CBD tablet was well tolerated by the 16 patients with
no reported adverse effects. The patients experienced an overall
reduction of pain from an NPRS score of 5 to 0.25, or a 20- fold
reduction, and reported an overall positive experience. Most
patients reported pain relief lasting 4-6 hours, and two subjects
reported 24 hours of pain relief.

DISCUSSION
The results of this limited study were unexpected in that all 16
patients responded to the pain-relieving effects of CBD and was
statistically significant. We understand that the ability to apply
these results to a broader population is limited by the small
sample size of this trial (n=16). Further research utilizing a larger
sample is needed to verify the reliability of potential data
generated from this cannabis-related pain study. However, the
results may provide some insight regarding how low dose CBD
may be used to treat mild to moderate pain and may be
considered a substitute for other traditional pain medications.

The authors will use this case report as a starting point to design
additional studies to understand if the results were spurious or if
CBD can be considered a therapeutic option for the treatment
of mild to moderate pain. Future studies will take into account
the duration of the trial in the study design. This study collected
results over a two-hour time frame in a single 24-hour period,
which may have impacted the reliability of this data. Disease
specific pain indications will also be explored; dose escalation
studies will be evaluated to confirm dosing as it relates to pain
from specific diseases and measure efficacy and safety over time.
The effects of cannabinoid treatment on secondary endpoints,
such as anxiety reduction and sleep quality, will also be
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explored. Finally, the methodological choices were constrained
by a lack of blinding or randomization. This study utilized an
open-label, single arm design. Future studies will consider a
randomized, double-blind study in order minimize bias.

CONCLUSION
CBD is an interesting therapeutic option, especially for the
treatment of pain. We understand the limitations of this case
report where only 16 subjects used a single low dose CBD tablet
for the treatment of mild to moderate musculoskeletal pain.
However, the results were statistically significant. This case
report may suggest that using low dose CBD could be a safe and
effective initial therapy for patients with mild to moderate
musculoskeletal pain.
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