
 

 

Impact of GLP-1 Therapy on Cannabis Consumption 
 

Abstract 

 

Background: GLP-1 receptor agonists (GLP-1 RA) were developed originally to help 

patients with glycemic control and weight management. However, GLP-1 receptor 

agonists also act on central pathways involved in mesolimbic reward processing, raising 

the possibility that they may influence substance-use behaviors. Whether this extends to 

cannabis, now among the most widely used psychoactive substances globally, has not 

been thoroughly examined. 

 

Objective: This study assessed whether GLP-1 therapy initiation was associated with 

changes in weekly cannabis purchase frequency using linked dispensary transaction and 

electronic health record data. 

 

Methods: We conducted a retrospective analysis, including 228 patients with records 

available from the cannabis dispensary and with a record of GLP-1 prescription filling. 

Weekly cannabis purchase frequency, measured prior to and after beginning use of GLP-

1s, served as our primary outcome. Mixed-effects models were built to account for patient 

variability and repeated outpatient visits. These models were adjusted for multiple 

covariates, including the patients' sex, age, race, BMI, diabetes status and time since GLP-

1 initiation. We also evaluated differences by cannabis product type. 

 

Results: Initiation of GLP-1 therapy was associated with statistically significantly lower 

weekly cannabis purchase frequency (β = -0.575, p < 0.001). When assessed by product 

category, it decreased most among the users of edibles and vaporized products, whereas 

this wasn't significant among those using tinctures or other products. Male patients on 

average purchased cannabis more often than females (β = 0.540, p = 0.003). Longer time 

since GLP-1 initiation was associated with a modest increase in purchase frequency, 

suggesting attenuation of the initial reduction over time. 

 

Conclusion: The results suggest that GLP-1 therapy may be associated with reductions 

in the frequency of cannabis purchases among patients, especially during the short term 

and among users of edible or vaporized cannabis. Longer prospective or retrospective 

studies in more diverse populations may be required to further examine the mechanisms 

by which this occurs. 



 

 

Introduction 
 

Cannabis use, for recreational as well as medical purposes, grew 50% from the late 1990s, 

in line with liberal policies, permissive norms and curiosity about its medicinal 

applications.¹ Daily or almost daily use, which quadrupled in number over the last two 

decades, correlates to the onset of many adverse health consequences of cannabis 

abuse, such as cannabis use disorder, impairment of cognitive abilities impacting memory 

as well as executive functions, as well as adverse metabolic changes in susceptible 

individuals.² An estimated 45 million users in the United States meet current legal 

thresholds, among those, approximately 33% fit the definition of cannabis use disorder.³  

Originally approved as medications for the treatment of type 2 diabetes, GLP-1 receptor 

agonists (GLP-1 RA) are now broadly used to treat obesity.4 More recent research has 

indicated that their effects extend beyond the regulation of appetite, affecting more than 

simple reduction in caloric intake5. GLP-1 RA have been shown to reduce the reinforcing 

properties of drugs of abuse in animals, most consistently alcohol and less consistently 

nicotine. GLP-1 RA are found in several areas of the brain related to addiction behavior, 

including the ventral tegmental area (VTA), the nucleus accumbens and the prefrontal 

cortex and their activation can modulate dopamine, glutamate, GABA neurons. ⁶,⁷,⁸ 

Whether these effects apply to cannabis remains debatable. Cannabis targets the 

endocannabinoid system, but its reinforcing effects are mediated by the mesolimbic 

dopamine system, the system that mediates the off-target behavioral effects of GLP-1 RA. 

Chronic exposure to delta-9-tetrahydrocannabinol induces neuroadaptations within the 

brain's reward systems, specifically within the mesolimbic dopamine system9. Because 

the effects of GLP-1 RA and cannabis both affect the same neurocircuitry, the signaling 

pathway provides a logical link for behavior to occur between the two, a link that was 

relatively unexplored until recently.  

A 2024 retrospective cohort study using electronic health records from over 85,000 

patients with obesity found that semaglutide was associated with a 44% lower risk for 

incident cannabis use disorder and a 38% reduction in recurrent diagnosis compared to 

patients receiving non-GLP-1 RA weight loss medications, providing preliminary evidence 

to support this hypothesis.3 

Using linked medical cannabis Point-of-sale (POS) transaction data and electronic health 

records (EHR), we examined whether GLP-1 RA therapy initiation was associated with 

changes in cannabis use frequency, and whether that association varied across product 

types, demographic subgroups, or time since treatment initiation. We aim to provide a 

solid foundation of real-world evidence for future research on the impact of GLP-1 RA in 

cannabis related behaviors. 



 

 

Methods 
 

Study design and population 

 

We used a retrospective, observational design, using patient-level cannabis dispensary 

POS transaction records linked to EHR. The analytic dataset was created using MSA’s 

patented, HIPAA compliant de-identification engine. We identified a cohort of 228 patients 

with usable data across both sources. This included individuals with a documented GLP-

1 RA prescription initiation between 2015 and 2023, with at least one dispensary 

transaction on record before or after that date.  

 

Outcome measurement 

 

Transaction records were used as a proxy for consumption. Cannabis purchase frequency 

was defined as the count of days within a given week on which any transaction was 

recorded for that patient. Frequency was calculated independently for each patient's pre - 

and post-initiation windows. 

 

Pre and Post GLP-1 periods 

 

The date of first GLP-1 RA prescription served as the index event dividing each patient's 

observation record into two periods. Records before this index were assigned to the pre-

therapy period, those on or after it to the post-therapy period. Rather than applying fixed 

lookback or follow-up windows, we retained all available observations on either side of the 

index date to avoid excluding patients with shorter records and reducing statistical power. 

 

Within the post-therapy period, three intervals were defined, 0 to 6 months, 6 to 12 

months, and beyond 12 months, we also used months after therapy as a continuous 

variable to examine whether the relationship between GLP-1 RA initiation and cannabis 

use changed as treatment continued.  

 

 

Covariates 

 

Age was a continuous variable included in the model, and also grouped into three 

categories: under 40, 40 - 65, and >65.  Sex was recorded as male or female.  

Race was classified as White, Black, Asian, or Other, based on EHR documentation.  



 

BMI was pulled from clinical measurements and sorted into the four standard categories , 

underweight, normal, overweight, and obese, using the conventional World Health 

Organization (WHO) thresholds. We used continuous BMI to include in the adjusted 

model. Diabetes was coded as a binary variable derived from ICD-10 entries E10, E11, 

and E13 in the EHR. Patients without any of these codes were treated as non-diabetic. 

Cannabis product type was categorized as edibles, vapes, flower, concentrates, topicals, 

tinctures, capsules, and tablets, to analyze whether GLP-1 RA therapy's association with 

cannabis purchase frequency differed across these categories. 

 

Statistical Approach 

 

Descriptive summaries characterized the sample prior to modeling. For continuous 

variables, means and standard deviations are reported; for categorical variables, counts 

and percentages. 

The primary analysis used a linear mixed-effects regression model with patient-specific 

random intercepts to account for repeated observations within patients. Fixed effects 

included therapy period (pre vs post GLP-1 initiation), age, sex, race, BMI, diabetes status, 

and months since therapy initiation. Secondary analyses evaluated whether changes in 

cannabis purchase frequency differed by cannabis product type using interactions 

between therapy period and product type. A sensitivity analysis additionally adjusted for 

smoking status. All analyses were conducted using R version 4.3. Statistical significance 

was evaluated using two-sided p values <0.05. 

 

Results 
 

Descriptive Statistics 

 

Participant characteristics are summarized in Table 1. There were 228 patients included 

in this study, all of them were included in the unadjusted mixed effects regression model, 

and 202 who had complete data on all variables were included in the adjusted model. 

The mean age was 51.4 (SD 13.9) years, with 36.8% male and 63.2% female participants.  

Most of the study population identified as White (79.8%), followed by smaller proportions 

identifying as Other (3.1%), Black (1.3%), and Asian (1.3%). 

Most patients in the study were classified as having long-term GLP-1 RA therapy duration 

(73.2%), followed by 14.0% with mid-term therapy duration, and 12.7% with short-term 

therapy duration. This distribution reflects the predominance of patients who have been 

on GLP-1 therapy for an extended period. 

 



 

 

                 Table 1. Characteristics of the study population 

 
 

 

 

BMI data were available for 219 patients, with a mean BMI of 34.5 (SD 5.7) kg/m². Among 

patients with available BMI data, 172 (78.5%) were classified as having obesity, including 

67 (30.6%) with class I obesity, 57 (26%) with class II obesity, and 48 (21.9%) with class 

III obesity. Additionally, 43 (19.6%) were classified as overweight and 4 (1.8%) as normal 

weight (Figure 1).  



 

 

Figure 1. BMI category distribution 

  

 

 

 

The study population predominantly consisted of patients with obesity (78.5%), followed 

by those with Type 2 diabetes (44.3%), hypertension (43%), and hyperlipidemia (39%). 

Many patients presented with overlapping conditions, reflecting the complex 

comorbidities commonly associated with this cohort (Table 2). 

 

 

   Table 2. Comorbidity distribution 

Condition 
 

Patients count 
 

Percentage 
 

Obesity 172 78.5 

Type 2 Diabetes 98 44.3 

Hypertension 97 42.5 

Hyperlipidemia 88 38.6 

Prediabetes 27 11.8 

Secondary Hypertension 15 6.6 

Other Diabetes Mellitus 9 3.9 

Type 1 Diabetes 5 2.2 

Pulmonary Heart Disease 2 0.9 

Hypertensive Kidney Disease 1 0.4 

 

 



 

 

 

Cannabis product type: The study population showed a diverse use of cannabis product 

types, with vapes being the most used (60.1% of unique patients), followed closely by 

edibles (54.8%). Flower products were used by 37.3% of patients, while tinctures and 

capsules were utilized by 30.3% and 29.4% of patients, respectively. Topical products 

were reported by 23.7% of patients, and less commonly used products included tablets 

(12.7%), concentrates (7.9%), and other product types (3.9%).  

 

Figure 3. Distribution of product types 

 

 

 

 

Impact of GLP-1 Therapy 

 

In the unadjusted model, GLP-1 RA therapy initiation was associated with a significant 

decrease in weekly cannabis purchase frequency (β = -0.386, SE = 0.029, p < 0.001). 

After adjusting for age, gender, race, BMI, diabetes status, and therapy duration, the 

association remained significant (adjusted β = -0.575, SE = 0.032, p < 0.001), suggesting 

a robust relationship. The adjusted model accounted for patient-level variability and 

measured demographic and clinical covariates, providing a more detailed understanding 

of the effect. Male patients had significantly higher cannabis purchase frequency 

compared to females (β = 0.540, p = 0.003). (Table 3).  

 

 



 

Table 3. Weekly Cannabis Purchases and GLP-1 Therapy (Adjusted model) 

 

Variable Estimate Std. Error p-value 

Baseline (Intercept) 1.105 0.714 0.123 

PeriodPost-GLP-1 -0.575 0.0319 <0.001*** 

Age -0.003 0.0071 0.669 

Gender (Male) 0.540 0.182 0.003*** 

Race    

Asian -0.792 0.717 0.271 

Black -0.858 0.728 0.240 

Other -0.628 0.482 0.194 

Months since therapy 0.008 0.0028 0.003*** 

Bmi 0.006 0.0158 0.711 

Diabetes -0.204 0.201 0.310 

*** p-value <0.05 (statistically significant) 

 

Product Type: We observed significant pre-to-post reductions for edibles (-0.974, p 

<0.001) and vapes (-0.327, p <0.001). Compared with flower, reductions were significantly 

greater for edibles and vapes. (Figure 4). 

 

          Figure 4. Cannabis Purchase Frequency changes by product type  

 



 

Therapy Duration: The reduction in cannabis purchase frequency was most pronounced 

within the first months post-therapy but diminished over time. Longer time since GLP-1 

RAs initiation was associated with a modest increase in cannabis purchase frequency (β= 

0.008, p= 0.003), suggesting attenuation of the effect over time (Figure 5). 

Age, race, diabetes status and BMI were not significantly associated with changes in 

cannabis purchase frequency. 

          

         Figure 5. Cannabis purchase frequency over time since GLP-1 initiation. 

 

 

 

 

In additional analyses, smoking status was included as a covariate to assess its potential 

role in cannabis consumption patterns. Smoking was not significantly associated with 

weekly cannabis purchase frequency (β = -0.003, p = 0.994). Including smoking status as 

a covariate reduced the number of observations in the model due to missing data on 

smoking. This adjustment also slightly altered the baseline weekly cannabis purchase 

estimate (Intercept = 0.744 in the smoking-adjusted model vs. 1.423 in the unadjusted 

model). Despite these changes, the overall findings regarding the reduction in cannabis 

purchases associated with GLP-1 RA therapy remained consistent. To ensure the results 

reflect the largest available dataset, the primary analysis is reported from the model 

without smoking. 

 



 

 

 

Conclusion 

 
GLP-1 RA therapy initiation was associated with lower weekly cannabis purchase 

frequency in this cohort. The association persisted after adjustment for age, sex, race, 

BMI, diabetes status, and time since therapy initiation. Reductions varied by cannabis 

product type, with the largest decreases observed for edibles and vapes. Longer time 

since GLP-1 RA initiation was associated with a modest increase in purchase frequency, 

suggesting attenuation of the initial reduction over time. Male patients had higher cannabis 

purchase frequency than female patients, whereas age, race, BMI, and diabetes status 

were not significantly associated with purchase frequency. Prospective studies using 

direct measures of cannabis consumption and more diverse populations are needed to 

confirm these findings. 

 

Discussion 
 

This study shows that GLP-1 RA therapy initiation is associated with a significant reduction 

in weekly cannabis purchase frequency, particularly for edibles and vapes. The adjusted 

model produced a reduction coefficient of -0.575 in weekly cannabis purchase days 

following GLP-1 RA initiation, which remained statistically significant after adjustment for 

measured demographic and clinical covariates. 

The product-specific result is another interesting finding of this study. Reductions in 

cannabis purchase frequency were greatest for edibles and vapes, whereas flower 

showed comparatively little change. Differences in pharmacokinetics across cannabis 

formulations may be relevant; oral cannabis has a delayed onset and longer duration of 

effects compared with inhaled cannabis, reflecting important pharmacokinetic differences 

between routes of administration.10 The mechanisms underlying the observed product-

specific differences remain uncertain. GLP-1 receptor signaling has been implicated in 

central reward pathways, including modulation of dopaminergic signaling, raising the 

possibility that GLP-1 receptor agonists may differentially influence reward-related 

cannabis behaviors across product types.8 However, this observational study was not 

designed to evaluate these mechanisms, and these findings should therefore be 

considered hypothesis-generating. 

The association between GLP-1 initiation and cannabis purchase frequency appeared to 

attenuate over time. The mechanisms underlying this pattern are uncertain. Potential 

explanations include changes in pharmacologic response with sustained exposure or 



 

differences between patients contributing observations at shorter versus longer durations 

of therapy. 

Men purchasing cannabis more frequently than women throughout, mirrors what 

population-level epidemiology has consistently documented,11 and does not appear to 

interact with therapy status.  

The absence of a control group is a limitation, in future studies, a matched cohort of 

cannabis users who did not initiate GLP-1 RA therapy during the same period should be 

included to allow the pre-post change in this sample to be evaluated against a comparison 

group. This would help isolate GLP-1 RA therapy effect from other factors, such as 

changes in product availability, pricing, personal circumstances, or simply the natural 

variability of cannabis use over time. The mixed-effects model controls for measured 

confounders well, but unmeasured factors like mental health trajectory, socioeconomic 

factors, concurrent substance use patterns, remain outside its reach. 

Cannabis transaction records provide details on cannabis products that help establish an 

objective measure of exposure, using it as a proxy for cannabis use should consider that 

patients who purchase in bulk will appear less frequently.  

In this cohort, 79.8% of patients identified as White, with limited representation of other 

racial groups to contribute meaningfully to subgroup analyses or to support claims that 

these findings extend to more diverse populations.  

Future research in larger samples and more diverse populations, with a longer follow-up, 

incorporating direct consumption measures alongside transaction data is needed to 

determine the underlying mechanisms of the impact of GLP-1 RA therapy on cannabis 

use, and whether the effect differs across GLP-1 RA agents.  
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