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Cannabis Use and Opioid Prescription Reduction in Chronic
Pain Management

Introduction

The opioid epidemic remains a critical public health issue, between 1999 and 2020, more than
564,000 people in the United States died from opioid overdoses, a death toll that accumulated
gradually, and has led to reshaping how the medical community thinks about pain management.'
By 2021, opioid-involved deaths had surpassed 100,000 in a single year, with prescription
opioids accounting for a substantial share of that burden.? The patients at the center of this crisis
are, in many cases, people with chronic pain, an estimated 50 million adults in the U.S. for whom
long-term opioid therapy was once considered standard of care.?

Cannabis has entered this space as a potential adjuvant or alternative to opioids in chronic pain
management, attracting interest from patients, clinicians and researchers. The National
Academies of Sciences, Engineering, and Medicine identified substantial evidence that cannabis
is effective for chronic pain in adults, particularly in neuropathic conditions.® Boehnke et al.
documented a 64% reduction in opioid use among chronic pain patients who incorporated
cannabis into their management,® and Campbell et al. found that cannabinoids particularly
balanced THC/CBD formulations provided meaningful pain relief in a four-year prospective
cohort.”

The evidence suggests cannabis may offer a viable pathway for reducing opioid reliance without
sacrificing pain control.®* What the literature has not yet resolved is the specificity question,
which patient populations benefit most, under what conditions, and with which products. THC
and CBD act through distinct mechanisms, and the clinical implications of different formulations
are not well characterized across pain types.*

This study uses real-world transaction and prescription data to examine these questions directly,
with the aim of identifying the patient and product characteristics most strongly associated with
opioid reduction in chronic pain management.

Methods

For this exploratory pre-post analysis we included 188 adults from 34-86 years old in Minessota,
diagnosed with conditions related to chronic pain, identified by the International Classification of
Diseases, Tenth Revision (ICD-10) codes, from 2016-2024. Pain types were classified according
to the latest guidelines from the International Association for the Study of Pain (IASP). We
matched cannabis consumption data from registered transactions from Vireo Health Medical
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Cannabis dispensaries with medical records of these patients using MSA patented, HIPAA
compliant de-identification system.

The study focused on chronic cancer pain, neuropathic pain, musculoskeletal pain, and other less
common pain types. The primary outcome was a reduction in opioid prescriptions, measured by
milligrams of morphine equivalent (MME) per month, analyzed comparing the periods before,
during, and after cannabis use.

Results

Opioid Prescription Reduction:

The most significant reduction in opioid prescriptions was observed in patients with cancer pain,
showing a 71% decrease in MME/month during cannabis use. Patients with neuropathic pain
experienced a 19% reduction, while those with musculoskeletal pain saw a 3% decrease in
opioid prescriptions during the period of use of cannabis products.

Average MME/Month of Prescription Opioids
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Figure 1. Trend of opioid prescriptions before, during and after cannabis use in different types of chronic pain.
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Cannabis Product Preference

Tablets were the most used cannabis product across all pain categories, except in the post-
traumatic pain group, where capsules were preferred.

Product Form Cancer Pain Neuropathic pain Musculoskeletal
% patients % patients Pain
% patients
Tablet 36% 41% 28%
Vaporizer 23% 26% 34%
Capsule 9% 15% 16%
Topical 23% 4% 10%
Oral 5% 4% 4%
Other 4% 10% 8%

Table 1. Distribution of types of Cannabis products by Chronic Pain categories.

Praduct Type by Pain Category
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Figure 2. Preferred types of Cannabis products according to chronic pain categories.
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Cannabis products with THC:CBD ratios of 1:1 and 19:1 were the most used among cancer pain
patients, and 19:1 THC:CBD ratio products were preferred by patients with musculoskeletal and
neuropathic pain, compared to other product types.

THC:CBD Ratio Cancer Pain Neuropathic pain Musculoskeletal
% patients % patients Pain
% patients

20:1 5.8% 9% 9.7%
19:1 23.5% 40.9% 33.9%
18:1 5.8% 4.5% 2.9%

1:1 23.5% 31.8% 16.5%
Other 41.4% 13.8% 37%

Table 2. Distribution of product THC:CBD ratio by Chronic Pain Categories

Reduction in Opioid Prescriptions by Pain Category and Gender

In Chronic Cancer Pain 41% of female patients and 40% of male patients reduced opioid
prescriptions, whereas in Chronic Musculoskeletal Pain 45% of female patients and 40% of male
patients reduced opioid use. For Chronic Neuropathic Pain, we observed 46% of female patients
and 33% of male patients reduced opioid prescriptions.

THC:CBD ratio and reduction of opioid prescriptions

Most patients experiencing chronic neuropathic pain who reduced opioid prescriptions were
using cannabis products with a balanced 1:1 THC:CBD ratio, whereas most patients with
musculoskeletal pain who reduced opioid prescriptions were using cannabis products with a 19:1
THC:CBD ratio.
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Figure 3. THC:CBD ratio and opioid reduction by Chronic Pain categories

Conclusion

Across three chronic pain categories, cancer, neuropathic, and musculoskeletal, patients in this
cohort reduced opioid use during cannabis consumption, with cancer pain patients showing
reductions that are hard to dismiss at 71%. The data also point toward something more specific
than a generic cannabis effect: the products patients used, the THC:CBD ratios they preferred,
and the delivery methods they chose all varied systematically by pain type, and those differences
tracked with who reduced opioid prescriptions.

That level of detail is where this analysis makes its most useful contribution. Rather than adding
another data point to the general argument that cannabis reduces opioid, these findings begin to
sketch which combinations of patient, pain type, and product are most likely to produce
meaningful reductions. Confirming those patterns will require larger prospective studies.

Discussion

The findings from this preliminary analysis suggest a potential benefit of cannabis as an adjunct
or alternative therapy for chronic pain management, particularly in reducing opioid prescription
reliance. Cancer pain patients showed the largest opioid reductions in this cohort, 71% during
cannabis use, which is clinically relevant, although only a small sample of cancer patients was
included in the analysis. Neuropathic pain followed at 19%, and musculoskeletal pain at 3%. The
modest musculoskeletal may reflect higher baseline variability in how musculoskeletal pain is
managed, or the fact that opioids are sometimes less central to that treatment picture to begin

with. The neuropathic finding aligns with existing mechanistic arguments about cannabinoid
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action on pain pathways, though the magnitude here is smaller than some prior studies have
reported, likely reflecting differences in patient selection and product use.

Product preference patterns were not random. Tablets were preferred by patients with cancer and
neuropathic pain, while vaporizers were more common among musculoskeletal pain patients.
Whether delivery method itself drives differential outcomes, or it proxies for other patient
characteristics, such as pain severity, age or prior cannabis experience, is something this analysis
cannot determine. THC:CBD ratio findings add another layer. Neuropathic pain patients who
reduced opioid use were predominantly using 1:1 balanced products, while musculoskeletal
reducers leaned toward 19:1 THC-dominant formulations. That divergence is pharmacologically
plausible, neuropathic pain mechanisms may respond differently to CBD's modulatory effects
compared to the more straightforward analgesic load of high-THC products in musculoskeletal
conditions, further research is needed to understand the underlying mechanisms.

Gender differences were modest across all pain categories. Female patients showed slightly
higher reduction rates in neuropathic and musculoskeletal pain, while cancer pain reductions
were nearly identical across genders.

A few features of this study distinguish it from much of the existing literature. Linking
dispensary transaction records directly to electronic health records, rather than relying on patient
self-report use produces a more objective picture of both cannabis consumption and opioid
prescribing. Patients do not always accurately recall what they used or how much.

The pain classification framework used, based on current IASP guidelines, also allows for more
clinically meaningful subgroup comparisons than studies that group all chronic pain together,
which has historically obscured important variation across pain typ es. Additionally, the inclusion
of both product type and THC:CBD ratio as analytic variables goes beyond the treatment of
cannabis as a uniform exposure, a limitation that has weakened the interpretability of earlier
work.

The limitations of this study include a small observational cohort, where the pain subgroups
become quite thin once stratified, and there is no control group against which to measure the
opioid trends. Prescribing patterns were already shifting during parts of this study period for
reasons unrelated to cannabis, and separating those trends from cannabis-specific effects is
difficult in a retrospective design. The patient population was also predominantly white and from
a single state, which limits how broadly these findings can be generalized.

Future research should replicate this study in a larger, more diverse population. Subgroup
analyses by pain type are where this line of research becomes most clinically actionable, and that
requires sample sizes that can sustain stratification. Prospective designs with matched control
groups would address the causation question, following patients from cannabis initiation with a
parallel group receiving standard care would clarify how much of'the observed opioid reduction
is attributable to cannabis specifically versus broader changes in clinical management.
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