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ABSTRACT 

 

Introduction  

More than 50 million adults in the U.S. live with persistent pain conditions.¹ For decades, opioids 

have been the default treatment to moderate and severe pain, despite well-established risks of 

dependence, overdose, and death. Medical cannabis is gaining attention for its potential to 

alleviate pain and reduce opioid reliance. We aim to examine the relationship between cannabis 

use and opioid prescribing patterns in Pennsylvania, where chronic pain is the leading qualifying 

condition for medical cannabis.  

 

Methods  

This retrospective analysis utllized point-of-sale data from 18 medical cannabis dispensaries in 

Pennsylvania, linked to de-identified electronic health records (EHRs) using MSA’s HIPAA 

compliant de-identification and integration engine. We analyzed 1,108 patients with chronic opioid 

use, 224 had opioid prescription records after initiating medical cannabis. We calculated and 

compared monthly morphine milligram equivalents (MME) before and after cannabis use and 

evaluated reductions across demographic subgroups, cannabis product types, and THC:CBD 

ratios. Additionally, we explored the impact of medical cannabis use on fentanyl prescriptions in 

three states: Pennsylvania, Utah, and Minnesota.  

 

Results  

Following cannabis initiation, patients experienced a mean 36% reduction in monthly opioid MME 

per patient, with an overall population-level reduction of 23%. Female patients saw a 50.8% 

decline, while male patients had a 48.3% reduction. The most significant decreases occurred in 

patients over 60 years old (61.9%). All cannabis product types were associated with opioid 

reduction, especially shake/trim/lite (88.4%) and extracts (75.9%). THC -dominant products (1:0 

ratio) were linked to the greatest mean MME reductions (76.2%), while some CBD-dominant 

formulations corresponded with increased opioid use. Among patients prescribed fentanyl, the 

MME per month dropped by 44.8% after cannabis use across the three states analyzed.  

 

Conclusions:  

This preliminary analysis provides real-world evidence supporting a strong association between 

medical cannabis use and reductions in opioid prescriptions among chronic pain patients. 

Reductions were consistent across age and gender groups and most pronounced in older adults 

and those using THC-dominant cannabis products. Fentanyl prescription trends also declined 

significantly after cannabis initiation. While these findings suggest medical cannabis may 

contribute to opioid tapering strategies, further research is needed to establish causality. 
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Introduction  
 

Pain is among the most common reasons Americans seek medical care, and the scale of the 

problem is substantial, more than 50 million adults in the U.S. live with persistent pain conditions 

that frequently demand ongoing treatment.¹ For decades, opioids have been the default 

pharmacological response to moderate and severe pain, yet the consequences of long-term 

opioid therapy are well documented: dependence, addiction, and a risk of fatal overdose that has 

materialized at a population level.² The toll has been staggering. In 2021 alone, opioid-related 

deaths exceeded 80,000 nationally, ³ and Pennsylvania reflects this crisis. The state recorded 

1,213 opioid-related hospital stays per 100,000 residents in 2022.⁴ Against this backdrop, both 

clinicians and policymakers have been pushed to take alternative pain management strategies 

more seriously than they might have a generation ago.  

Medical cannabis has entered this conversation with some force. For patients managing chronic 

pain, it has drawn interest not only as an analgesic option in its own right but as a potential pathway 

to reducing opioid dependence.⁵ Clinical observations have lent some credibility to this idea, 

studies have found that patients incorporating medical cannabis into their pain management 

reported meaningful reductions in opioid consumption, and in a notable subset, discontinuation 

altogether, with one study documenting a 64% decrease in opioid use among cannabis patients.⁶˒⁷ 

Pennsylvania's own program reflects the demand, chronic pain is the single largest qualifying 

condition, accounting for a significant share of the state's more than 350,000 registered medical 

marijuana patients.⁸ At the policy level, states that have enacted medical cannabis legislation have 

generally seen lower opioid prescription volumes and reduced overdose mortality, an association 

that has been observed consistently.⁹ 

What the evidence does not yet support is certainty. Some patients appear to achieve meaningful 

pain relief with reduced opioid reliance, but the mechanisms are incompletely understood, 

individual responses vary considerably, and the safety profile of concurrent cannabis and opioid 

use over extended periods has not been rigorously characterized.¹⁰ The questions that remain are 

not peripheral, identifying which patient populations derive the greatest benefit, determining what 

cannabinoid formulations are most effective, and understanding the risks of combination use are 

all clinically consequential gaps.  

As Pennsylvania continues developing its medical cannabis framework, these are precisely the 

questions that well-designed longitudinal research will need to address.  

 

Methods 

 

Study Design and Population 

This retrospective study utilized Point-of-sale (POS) data, linked to Electronic Health Records 

(EHRs) of matching patients through MSA’s patented de-identification engine.  
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We found 4,967 patients diagnosed with conditions associated with chronic pain, identified using 

ICD-10 codes. Among them, 1,964 patients were prescribed opioids, with 1,108 patients meeting 

the criteria for chronic opioid use (defined as opioid prescriptions for more than three months). 

We analyzed data from 224 patients have recorded opioid prescriptions after initiating medical 

cannabis. 

 

Results 
 

Descriptive statistics 

In this population, the mean age was 61 years old, with a standard deviation of 11.5. 52% were 

female and 48 % were males. Most patients were using flower, vapes and infused products, with 

a THC:CBD Ratio of 1:0 and 1:1. 
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Opioid prescriptions analysis 

 

There has been a noticeable reduction in opioid prescriptions in Pennsylvania in the last 10 years. 

A steady decline began in 2017, continuing downward until reaching some of the lowest levels 

between 2021 and early 2023. The long-term downward trend in opioid prescriptions, with 

intermittent fluctuations, suggests evolving clinical practices, policies, and potential influences 

from alternative treatments such as medical cannabis. Further investigation is needed to 

determine the factors driving these changes.  
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Opioid reduction in MME per month  

 

The reduction in MME per month per patient is 36%, indicating that on average, each patient in 

the study reduced their monthly opioid consumption by 36% after initiating cannabis use. This 

calculation is based on the mean percentage reduction in MME for each individual patient, treating 

each patient's change in opioid use equally. The overall reduction in MME across the entire patient 

population is 23%, which represents the percentage decrease in the total population's average 

opioid use from before to after cannabis initiation. 

 
 

Opioid reduction by demographics 

 

The analysis shows a reduction in opioid use for both genders after cannabis initiation. Female 

patients experienced a 50.8% reduction, while male patients had a 48.3% reduction in their mean 

monthly MME. This consistent decline across genders suggests a potential association between 

cannabis use and opioid tapering, though the magnitude of reduction was slightly higher for 

females. 
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The analysis of opioid reduction by age group shows a significant decline in MME after cannabis 

initiation across all groups. Patients aged 60 and older experienced the largest percentage 

reduction, with a 61.86% decrease in mean opioid MME. This substantial decline suggests that 

older patients may be more likely to reduce opioid use when incorporating cannabis into their pain 

management regimen. The 40-59 age group showed a 28.1% reduction, and patients under 40 

exhibited the smallest reduction at 6.13%.  

 

 
 

Product type 

The analysis of opioid reduction by cannabis product type shows a decline in mean MME across 

all product categories after cannabis initiation. Patients using infused products experienced a 

74.3% reduction, extracts saw a 75.9% reduction, and flower users had a 77.5% reduction. 

Shake/trim/lite (88.4%), sublinguals (34.2%), topicals (69.8%), and vape products (76.6%) also 

showed substantial decreases. These findings suggest that regardless of the cannabis product 

type, patients experienced a notable reduction in opioid use, with the greatest reductions 

observed among those using shake/trim/lite and extracts.  
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THC:CBD Ratio 

The analysis of opioid reduction by THC:CBD ratio shows varying trends. Patients using THC-

dominant products (1:0) experienced a 76.2% reduction in mean MME, while those using balanced 

1:1 THC:CBD products saw a 45.5% reduction. Interestingly, CBD-dominant products (0:1) 

showed a slight increase in mean MME post-cannabis use. Ratios such as 1:19 and 1:2, which are 

more CBD-heavy, exhibited an increase in opioid use after cannabis initiation. These findings 

suggest that higher THC content may be more strongly associated with opioid reduction, though 

further investigation is needed to confirm these patterns.  

 

 
 

 

Analysis of Fentanyl prescriptions and cannabis use 

 

Fentanyl prescription analysis in Pennsylvania  

The trend analysis of fentanyl prescriptions among patients in Pennsylvania reveals a notable shift 

over time. In early 2021, fentanyl use was relatively high, with a peak of 675 in January, followed 

by a sharp decline to 108 by mid-year, suggesting an early reduction in prescribing. However, in 

2023, prescriptions surged, reaching a peak of 900 in March, before gradually decreasing to 450 

in July and fluctuating throughout the rest of the year.  

 

By 2024, fentanyl prescriptions stabilized at lower levels, with consistent values of 108 across 

multiple months, except for a brief increase to 450 in September. This overall trend suggests a 

decline in fentanyl prescribing, with a shift toward lower, more controlled use over time. The 

fluctuations observed in 2023 may indicate changes in prescribing patterns, patient demand, or 

regulatory shifts. 
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In Utah and Minnesota, the trend in average monthly fentanyl dosage per patient has fluctuated 

significantly over the years, with notable variations at different time points. Between 2014 and 

2016, fentanyl prescriptions remained relatively high, averaging between 337 and 450 mcg per 

month, with occasional dips to lower values. A noticeable decline began in 2017, where monthly 

averages fell to around 108-259 mcg, suggesting a shift in prescribing patterns or patient tapering.  

From 2019 to 2021, fentanyl prescriptions surged again, frequently reaching 450 mcg per month. 

However, in 2022, there were several months where prescriptions were either absent or 

significantly reduced, with some data points missing. By 2023 and early 2024, fentanyl 

prescriptions showed continued variability, with some months maintaining 450 mcg per month 

while others saw reductions to around 225-395 mcg.  

 

 
 

Changes in Fentanyl Use After Cannabis Initiation 

We analyzed fentanyl prescriptions before and after cannabis initiation in patients from 

Pennsylvania, Utah, and Minnesota to ensure a diverse and representative sample from different 

regions of the United States, enhancing the accuracy and generalizability of our findings. 
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After patients began using cannabis, there was a significant drop in fentanyl prescriptions. On 

average, the monthly MME decreased from 2,983.95 before cannabis use to 1,646.12 after, 

reflecting a 44.8% reduction. Similarly, the total fentanyl dosage in mcg per month dropped from 

414.44 mcg to 228.63 mcg, showing a 44.8% decrease. These findings suggest that after starting 

cannabis, patients were prescribed significantly lower doses of fentanyl, pointing to a potential 

shift away from high-dose opioid use. 

 

 
 

 
 

 

 

Patient profile 

The mean age of patients using in this sample was 56.9 years (SD = 12.75), with patients ranging 

from 28 to 84 years old. This distribution suggests that most patients using both fentanyl and 

cannabis were middle-aged or older, which aligns with the demographics of individuals typically 

managing chronic pain. Most patients were female, accounting for 57.1% of the sample, while 

42.9% were male. Patients were using mostly infused products, flower and vapes, with ratios 1:1 , 

1:0, and 20:1. 
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Conclusion 

 

The results of this preliminary analysis support what a growing number of clinicians have begun 

to observe in practice, patients who initiate medical cannabis tend to use fewer opioids. In our 

cohort of 224 patients with recorded opioid prescriptions following cannabis initiation, monthly 

MME dropped by 36% on an individual-level basis, and across the full study population, overall 

opioid use fell by 23%. These numbers align with prior research suggesting cannabis has a role 

in opioid tapering in chronic pain patients. 

Patients in Pennsylvania, Utah, and Minnesota showed substantial declines in fentanyl prescribing 

after cannabis initiation. Fentanyl is responsible for a disproportionate share of overdose deaths, 

and meaningful reductions in its use represent higher clinical significance than reductions in lower-

potency opioids.  
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Discussion 

 

Our analysis showed that patients who initiated medical cannabis used less opioids afterward, and 

the difference remained significant across gender, age group, and product type. A 36% reduction 

in mean monthly MME per patient is a meaningful clinical signal, and the 23% population-level 

reduction, dilutes individual variation across the full cohort.  

We observed that patients 60 and above showed the largest reductions, at nearly 62%. Whether 

this reflects greater motivation to reduce opioid burden, or some interaction with the conditions 

driving chronic pain in this age group is not known. Gender differences were modest, females at 

50.8%, males at 48.3%, though not clinically meaningful on their own, they may be worth tracking 

in larger samples. All product types were associated with opioid reduction, but  shake/trim/lite and 

extracts showed the largest reductions. Patients who choose extracts may differ from those using 

sublinguals or topicals. THC-dominant products were associated with the greatest MME 

reductions, 76.2% for a 1:0 ratio, while CBD-dominant formulations showed a different pattern 

entirely, with some higher-CBD ratios corresponding to increased opioid use post-initiation. This 

does not necessarily mean CBD worsens pain management, but it does raise the possibility that 

patients using CBD-dominant products represent a different clinical subgroup, with different pain 

mechanisms, or using cannabis more for anxiety and sleep than for analgesia. The directional 

finding is interesting enough to warrant further investigation. 

Our results showed a 44.8% reduction in monthly fentanyl MME after cannabis initiation, across 

patients in Pennsylvania, Utah, and Minnesota, this is a substantial number attached to a drug that 

accounts for a disproportionate share of overdose mortality. The consistency of the fentanyl signal 

across three states with different regulatory environments lends some weight to the finding. 

Fentanyl prescribing trends were already shifting in parts of this period due to regulatory pressure 

and changing clinical guidelines, therefore, separating cannabis-associated reductions from 

broader prescribing changes is challenging. 

Limitations of this study include a retrospective design that precludes causal inference, we can 

observe that opioid use fell after cannabis initiation, but cannot rule out concurrent changes in 

pain status, clinical management, or patient behavior. The absence of a control group is a 

significant constraint; without patients who did not initiate cannabis over the same period, the 

observed reductions cannot be cleanly attributed to cannabis use. The analytic sample of 224 

patients with post-initiation opioid records is relatively small.  

What this study contributes is specificity, real prescribing data from actual clinical encounters, in 

a state where chronic pain is the dominant indication for medical cannabis and opioid burden 

remains high. Most of the existing literature in this space relies on patient self-report or insurance 

claims data, neither of which captures the granularity available here. The findings are preliminary, 

but they point toward the kinds of questions that prospective research should be designed to 

answer: which patients benefit most, at what THC concentrations, using which delivery methods, 

and over what duration of cannabis use. 
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