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Introduction 

Anxiety disorders are among the most prevalent mental health conditions, affecting millions 

worldwide. In the United States, roughly 18% of adults are affected each year, making them one 

of the most common reasons patients seek psychiatric care.1 For most of these patients, treatment 

eventually involves medications like benzodiazepines for acute relief, or SSRIs for longer-term 

management. These are not bad drugs, but they come with problematic side-effects. 

Benzodiazepines in particular carry substantial risks, dependence develops quickly, withdrawal 

can be severe, and in elderly patients even short-term use has been tied to cognitive decline and 

injurious falls.2,3 Many patients and clinicians are aware of these limitations, which partly explains 

the growing search for alternatives. 

Cannabis has become one of the more discussed options in recent years, the plant contains dozens 

of active compounds, but two of them, THC and CBD, have been studied most extensively in 

relation to anxiety. They behave quite differently. THC is psychoactive, and while some users 

report it as calming, others find it worsens their anxiety, particularly at higher doses. 4 CBD is not 

psychoactive and has shown more consistent anxiolytic effects across both animal and human 

research.5 These effects likely involve the endocannabinoid system, specifically CB1 receptors in 

the brain, which help regulate how neurons communicate under stress. 6 

The clinical data are encouraging in places but far from conclusive. Shannon et al. found that CBD 

reduced anxiety scores in a large case series, with patients also reporting better sleep and minimal 

side effects.7 A systematic review by Bahji and colleagues supported these findings but raised 
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concerns about withdrawal and dependence with regular cannabinoid use.8 Turna et al. followed 

medical cannabis users over time and found self-reported anxiety improvements, though the 

variability in what patients were actually using different strains, doses, and delivery methods made 

it hard to know what was driving the effect.9 CBD products sold commercially often contain 

different amounts of cannabidiol than what is printed on the label.10 Predicting what a patient is 

actually getting, and how their body will handle it, remains difficult.11 

What is less studied is whether cannabis use changes how patients use their other anxiety 

medications. Do people on benzodiazepines take less of them when they start using cannabis? Do 

they stop altogether? These questions matter clinically, and the answers could influence how 

healthcare providers think about cannabis in the context of a broader treatment plan. This study 

explores that question, by linking Electronic Health Records and Point-of-sales data from Medical 

Cannabis dispensaries, we analyzed prescriptions for anti-anxiety medications, and tracked how 

their medication use shifted before, during, and after cannabis use. 

Methods 

This preliminary analysis focused on a population of 634 adult patients from Minessota from 2014 

to 2022. We utilized data from cannabis dispensaries’ Point-of-Sale (POS) systems, linked to 

corresponding Electronic Health records (EHR) at the individual-level, using MSA’s patented, 

HIPAA compliant de-identification engine. Patients with documented prescriptions for anti-

anxiety medications including Diazepam, Lorazepam, Hydroxyzine, Buspirone, Alprazolam, and 

Chlordiazepoxide were included in the study. Medication names were standardized to generic 

names. The periods of cannabis use were categorized into “Before”, “During”, and “After” based 

on the first and last purchase dates of cannabis products. Medication dosages were standardized 
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for comparison, the Defined Daily Dose (DDD) was calculated based on the standard DDD values 

established by the World Health Organization (WHO) for each drug prescribed for anxiety. Each 

patient’s daily dose was calculated considering the frequency and strength of the drug to derive 

the DDD_ratio, which measures the quantity of medication used relative to the standard DDD. We 

used a mixed-effects linear regression model to assess the statistical significance of these changes. 

This approach accounts for individual variability, multiple observations per patient, and handles 

incomplete data effectively. 

 

Results 

The study population comprised 634 adults aged 22 to 88 years, with a mean age of 56 years. 

Among these participants, 78% were between 18 and 64 years old. The gender distribution 

included 70% females and 30% males. Regarding racial demographics, 90% of the patients were 

white, and 1% were Black or African American. Additionally, 90% of the subjects were non-

smokers. 

 

Distribution of THC: CBD Ratios 

Within this sample, patients purchased cannabis products with 15 different THC ratios while 

concomitantly using anti-anxiety medications. Notably, 41% of patients used cannabis products 

with a THC ratio of 19:1, 16% used products with a 1:1 ratio, and 11% used products with a 0:1 

ratio (Figure 1). 
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Figure 1. Distribution of THC:CBD ratios in cannabis products purchased by patients using anti -anxiety drugs. 

 

Differences in dosage of anti-anxiety drugs between periods of cannabis use 

The analysis revealed changes in the mean Defined Daily Dose (DDD) ratios across different 

periods of cannabis consumption. Prior to cannabis use, the mean DDD ratio was recorded at 

0.727. During the period of cannabis consumption, there was a slight increase in the mean DDD 

ratio to 0.762. However, following the cessation of cannabis use, the mean DDD ratio decreased 

to 0.659. 
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Figure 2. Mean DDD ratio of anti-anxiety drugs across periods of cannabis use.  

 

A mixed effects linear regression model was used to account for the repeated measures within 

patients and adjust for other covariates in the model. The results of the model are described below: 

During cannabis use, there is a significant increase in the DDD ratio of about 25.18% compared 

to the Before period. The increase is statistically significant, indicating that DDD ratio increases 

while patients are actively using cannabis, the effect persisted after controlling for age, gender, 

race, ethnicity, type of drug, milligrams of THC, THC:CBD ratio, and smoking status (b= 0.25, p 

<0.001). 

After cannabis use, there is a significant decrease in the DDD ratio of approximately 9.89%, 

compared to the Before period. The mixed effects model shows a significant reduction in the 

prescription of these drugs in the period after cannabis consumption even after adjusting for 

covariates (b= -0.098, p <0.001). 
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Anti-anxiety drug type 

Among patients using cannabis and benzodiazepines, there is a significant reduction in the DDD 

ratio of approximately 20.48% compared to other anti-anxiety medications in the adjusted model 

(b = -0.20, p <0.001). This finding underscores the negative association between cannabis and the 

use of benzodiazepines specifically (Figure 3). 

 

Figure 3. Prescribed daily dose of Benzodiazepines before and after starting cannabis use.  

Demographics 

The results indicate that gender, age, race, ethnicity, and smoking status do not significantly affect 

the DDD ratio. 

Cannabis product type 

Cannabis aqueous solution shows the least anti-anxiety medication DDD_ratio. However, no 

statistical significant difference in the DDD_ratio was found between consuming aqueous solution 

cannabis products and other products. 
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THC:CBD ratio 

Among the different cannabinoid concentration ratios, a 1:36 THC:CBD ratio shows a lower 

DDD_ratio on these patients. However, this association was not statistically significant. 

Milligrams of THC and DDD_ratio 

No significant association between mg of THC and DDD ratio was found, which suggests a higher 

dose of THC does not have an impact on the use of anti-anxiety agents. 

 

Conclusion 

This study found that cannabis use is associated with meaningful shifts in how patients consume 

anti-anxiety medications, though not in a straightforward direction. During active cannabis use, 

prescribed doses of anti-anxiety medications increased, while the period following cessation was 

marked by a notable decline, roughly 10% below baseline levels. The most striking finding was 

among benzodiazepine users specifically, who showed approximately a 20% reduction in DDD 

ratio compared to patients on other anti-anxiety agents. Demographic characteristics, age, gender, 

race, ethnicity, and smoking status, did not significantly modify these patterns, nor did specific 

THC:CBD ratios or THC dose. The data point toward a complex, time-dependent relationship 

between cannabis use and conventional anxiolytic medication consumption, one that warrants 

closer attention in both clinical practice and future research. A larger sample size with a diverse 

population and the addition of a control group would help further characterize the association.  
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Discussion 

The observed results of this study align with previous research indicating that cannabis can alter 

medication usage patterns among patients with anxiety disorders. The finding that anti-anxiety 

medication use increases during active cannabis consumption is, at first glance, counterintuitive. 

One plausible explanation lies in the cannabinoid composition of the products patients were using. 

In this sample, 41% of patients purchased cannabis with a 19:1 THC:CBD ratio, a heavily THC-

dominant profile. THC at higher doses has been shown to provoke anxiety rather than relieve it in 

some individuals,4 and an inverted U-shaped dose-response relationship has been described for 

cannabidiol as well.5 It is reasonable to suggest that for a meaningful subset of these patients, 

cannabis use may have temporarily worsened their anxiety, prompting providers or patients 

themselves to increase conventional medication doses in response. This interpretation is consistent 

with previous literature reporting that psychoactive THC effects can complicate the anxiolytic 

potential of cannabis products overall.8 

The post-cessation decrease in medication use is harder to explain but perhaps more clinically 

interesting. One interpretation is that patients who continued using cannabis long enough to then 

stop had experienced some recalibration in their anxiety baseline, with effects that outlasted the 

cannabis use itself. Turna et al. observed something similar, noting sustained symptom 

improvements among medical cannabis users that persisted over follow-up.9 Alternatively, some 

patients may have simply stabilized over time, independent of cannabis, and the decrease reflects 

natural disease course rather than a cannabis-specific effect. Without a control group, these 

explanations cannot be separated clearly. 
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Benzodiazepines are the most clinically problematic of the drugs studied here due to their highest 

dependence liability, cognitive risks, and withdrawal severity.2,3 We observed their users showed 

a significant dosage reduction of roughly 20% compared to other anti-anxiety medications, even 

after adjusting for covariates. If patients are self-substituting cannabis for benzodiazepines, 

clinicians need to know, both to support safe transitions and to avoid abrupt withdrawal from a 

drug class that requires careful tapering. 

Several limitations deserve acknowledgment. The sample was predominantly white, female, and 

drawn from a single state, which limits generalizability. The high proportion of THC-dominant 

products means conclusions about CBD-specific effects are difficult to draw from this dataset. 

Additionally, POS data effectively captures purchases and product detail, but not actual 

consumption, a patient who buys cannabis is not necessarily using it consistently or at predictable 

doses. Labeling inaccuracies in commercial cannabis products add further uncertainty about what 

patients were actually consuming.10,11 The mixed-effects model handles missing follow-up data 

reasonably well, but unequal observation windows across the before, during, and after periods may 

still introduce imbalance. 

What this study adds, despite those limitations, is a real-world, linked data look at a question that 

controlled trials cannot easily answer: what happens to conventional medication use when patients 

start using cannabis in everyday clinical contexts? We observed in this cohort an initial increase, a 

post-cessation decline, and a specific signal around benzodiazepines. Future work with larger, 

more diverse samples, longer follow-up windows, and better characterization of actual 

cannabinoid exposure will be necessary to build on these findings and move toward actionable 

clinical guidance. 
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