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INTRODUCTION 

The opioid crisis remains a significant public health concern, affecting individuals and 

communities across the United States. In Utah, the impact of this crisis has been profound, leading 

to a surge in overdose deaths and widespread dependence on prescription opioids.  

After the state legalized medical cannabis in 2018, opioid-related deaths began to decline, a shift 

that mirrors findings from other states with medical cannabis laws and has prompted serious 

questions about the role cannabis may be playing in changing prescribing behavior.¹˒²  

 

 

The mechanism most often proposed is substitution, patients managing chronic pain turning to 

cannabis in place of, or alongside, opioids, with some reducing their prescription burden in the 

process. Prior research has supported this in various contexts, with studies documenting decreased 

opioid use among patients who incorporated medical cannabis into their pain management.³˒⁴ What 

remains less understood is which patients drive these reductions, and whether specific cannabis 

formulations or delivery methods produce more consistent outcomes than others.⁵˒⁶ 

This study addresses those questions using a dataset that most research in this space does not have 

access to. Through a collaboration with Dragonfly Wellness, one of Utah's established medical 

cannabis dispensaries, we linked point-of-sale transaction data to de-identified electronic health 

records, connecting actual purchasing behavior to clinical outcomes in a way that self-report 

studies cannot replicate. This analysis explores how cannabis use correlates with opioid 
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prescribing patterns in chronic pain patients, and whether demographic characteristics or product-

level factors predict the magnitude of reduction.  

 

METHODS 

Study Design and Population 

This retrospective cohort study included 186 patients identified by the International Classification 

of Diseases, Tenth Revision (ICD-10) codes. 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 Dragonfly Wellness Medical Cannabis 

dispensaries with medical records of these patients using MSA patented, HIPAA compliant de -

identification system. 

Opioid Use (MME) 

Opioid use was standardized in MME per month to allow for comparison across different opioid 

types. Monthly MME was computed using prescription dosages adjusted for the specific opioid 

type. 

Cannabis use Periods  

Before: The period before the first recorded cannabis purchase.  

After: The period following the first recorded cannabis purchase.  

Statistical Analysis 

We summarized patient demographics, pain categories, and cannabis product types for descriptive 

statistics. Calculated mean and standard deviation for numerical variables and counts and 

percentages for categorical variables. We used Linear Mixed Effects Model to analyze the 

association between cannabis use and changes in MME/month, accounting for repeated measures 

within patients and incomplete data. We analyzed demographic and clinical characteristics (age, 

gender, ethnicity, smoking status, pain category) of patients who reduced opioid prescriptions to 

identify patterns associated with effective cannabis use.  

RESULTS 

There were 296 patients with data on transactions and opioid prescriptions, from which 186 

patients had been diagnosed with conditions related to chronic pain based on ICD-10 codes, who 

were included in the analysis. Patients had an age ranging from 23 to 89 years old, with a mean 

age of 49 years and a standard deviation of 14.4. Approximately 98.9% of patients were from Utah, 

and a minority of patients from Oregon and New Mexico.  

Fifty four percent of patients were females and 45% of patients were males, 162 patients were 

white (87%), 2 patients (1%) were Black, 1 patient (0.53%) was Asian.  
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In this study, approximately 57% of patients were diagnosed with chronic musculoskeletal pain, 

19% with chronic visceral pain, 13% with chronic headache and orofacial pain, 4% with chronic 

primary pain, 3% with chronic neuropathic pain, and 2% with chronic  post-traumatic and 

postsurgical pain. Patients with musculoskeletal pain had higher opioid consumption. Additionally, 

many patients experienced overlapping types of pain. Notably, no cancer patients using opioids 

were present in this cohort. Most patients were using cannabis in vapes (19.4%), gummies (18.8%), 

and flower (12.9%). Products with a THC:CBD ratio of 1:0 were the most used (78.3%) followed 

by 1:1 ratio (19.4%). 

 

Association between cannabis consumption and reduction of opioid use  

In this population, 157 patients (84.4%) showed a decrease in Morphine Milligram Equivalents 

(MME) per month after starting cannabis use. Specifically, there was a 53.1% reduction. The mean 

MME/month in the period before cannabis use was 3832 MMD/Month, and after starting cannabis 

we observed a mean of 1798 MME/Month. 
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Characterization of patients who reduced MME/month 

- Age: Most patients who reduced opioid use were 36 – 65 years old. 

 

 

 

- Gender: In the group of patients who experienced a reduction in opioid use, 56% were 

females and 43% were males. 
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- THC:CBD ratio: Most patients who reduced opioid prescriptions were using cannabis 

products with a ratio of 1:0 (64%), a ratio of 1:1 (19%), and a ratio of 0:1 (16%). 

 

 

 

- Pain category: Most patients who reduced their opioid prescriptions during cannabis use were 

suffering from Chronic Musculoskeletal Pain. Many patients reported more than one type of 

pain. Patients with chronic headache and orofacial pain showed an increase in opioid use after 

starting cannabis, further research is needed on each type of pain to clarify the analgesic effect 

of cannabis. Patients with neuropathic pain had a 73.5% reduction in MME/month after starting 

cannabis, while those with chronic primary pain had a 68% reduction. 

 

 

 

    

*Increase in MME/Month for Chronic Headache and Orofacial Pain  

 

 

 

 

Pain Category Before  After Reduction % 

Chronic Headache and Orofacial Pain 1685.7 2032.3 -20.6* 

Chronic Musculoskeletal Pain 4237.5 2639.2 37.7 

Chronic Neuropathic Pain 2726.4 722.8 73.5 

Chronic Posttraumatic and Postsurgical Pain 1033.2 658.3 36.3 

Chronic Primary Pain 5757.2 1836.8 68.1 

Chronic Visceral Pain 1447.2 1289.6 10.9 
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Opioid prescriptions reduction in MME/Month by type of pain 

 

 

 

 

Opioid prescriptions reduction in Neuropathic vs non-neuropathic pain 
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- Preferred product types 

Patients who experienced reductions in opioid prescriptions were using mostly cannabis products 

in vapes (67.6%), gummies (53.3 %), and tincture (19%). 

 

 

We used a linear mixed effects model to test the association between cannabis use and a reduction 

in opioid prescriptions in MME/Month while controlling for covariates (age, sex, race, smoking 

status, type of pain and cannabis product used). The model showed a decrease of 34 3 in 

MME/month after starting cannabis, compared to the period before (b = -342.9, p = 0.077) This 

trend of reduction in opioid prescriptions was marginally significant, and persisted even after 

controlling for age, sex, race, smoking status, type of pain and product used. This suggests that 

there is some evidence of the association between the observed decrease in MME/month and the 

initiation of cannabis use.  

The model also revealed an increase in opioid prescriptions in tobacco smokers after starting  

cannabis, compared to non-smokers. (p= 0.046). No other significant differences were identified 

in this model. 

 

CONCLUSION 

These findings from Utah reinforce a pattern that is becoming harder to ignore. In a cohort of 

chronic pain patients with real-world transaction and prescription data, more than four in five 

reduced their opioid use after starting cannabis. Neuropathic and chronic primary pain patients 

showed the largest changes. THC-dominant products were most consistently associated with 
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opioid reduction, and tobacco smokers stood out as a subgroup where the expected pattern did not 

hold. 

These results align with previous analyses in Minnesota, the directional consistency across 

different states, patient populations, and regulatory environments is notable , Further research 

including prospective studies, with larger and diverse samples, is needed to isolate the contribution 

of cannabis from the other factors shifting opioid prescribing in this period. The patients most 

likely to benefit, the products most likely to work, and the clinical contexts where cannabis falls 

short all remain questions worth answering. 

 

DISCUSSION 

The results from this study align with previous literature indicating that medical cannabis can serve 

as an effective adjunctive therapy for chronic pain, leading to a significant reduction in opioid use. 

We observed that 84.4% of patients in this cohort reduced their monthly opioid use after initiating 

cannabis. A mean reduction of 53.1% in MME per month, from 3,832 to 1,798, and the consistency 

of that pattern across demographic subgroups, represents a clinically meaningfull shift in opioid 

use. When we explored different pain categories, neuropathic pain patients showed a 73.5% 

reduction in MME, the largest of any group, which fits with what is known about cannabinoid 

pharmacology. Opioids and cannabinoids act on overlapping but distinct pain pathways, and there 

is a reasonable mechanistic argument for why cannabis might be particularly effective where 

conventional opioid analgesia is less reliable. Chronic primary pain followed closely at 68.1%, 

while musculoskeletal pain, the most common diagnosis in this cohort, showed a 37.7% reduction. 

The outlier was chronic headache and orofacial pain, where opioid use increased by 20.6% after 

cannabis initiation. That finding does not fit the broader pattern and deserves attentio n, it may 

reflect something specific about how cannabis interacts with headache pathophysiology, or it 

maybe caused by the small subset of patients in this category. THC-dominant products at a 1:0 

ratio were the most commonly used among patients who reduced opioid use, and high -THC 

formulations appear to be driving most of the analgesic benefit in this population. The 1:1 ratio 

group also showed reductions, suggesting balanced formulations have a role, though a smaller one, 

though CBD-dominant products were still used by 16% of patients who reduced opioid use. 

Tobacco smokers showed an increase in opioid prescriptions after cannabis initiation, a pattern 

that persisted after controlling for other variables. Smoking is known to influence both pain 

perception and drug metabolism, and it is possible that these interactions attenuate whatever 

analgesic substitution effect cannabis produces in non-smokers. It is also possible that smokers 

represent a clinically distinct subgroup, with higher baseline pain burden, different comorbidities, 

or different patterns of cannabis use. 

The linear mixed effects model showed a reduction of 343 MME per month after cannabis 

initiation that fell short of conventional significance at p = 0.077. Given the sample size and the 

noise inherent in retrospective prescription data, a marginal result here is not surprising and does 
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not undermine the descriptive findings,  it reflects the limits of the design more than the absence 

of an effect. Future research should focus on longitudinal studies with larger and diverse 

populations to better understand the long-term effects of cannabis use for pain management and 

its interactions with opioids. Additionally, studies examining specific dosages of cannabinoids and 

potential adverse effects will help to optimize cannabis treatment protocols, ensuring maximum 

benefits and minimal risks for patients. 
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