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Association Between Cannabis Use and Insomnia Medication: 

A Real-World Cohort Study 

Abstract 
Background 

Sleep disorders are remarkably common, yet the treatments most patients receive remain far from 

ideal. Benzodiazepines and other sedative-hypnotics are still routinely prescribed despite well-

documented risks, overdose, dependence, and dangerous interactions with opioids among them. 

Pennsylvania has prescribing rates near 46 per 100 adults, and a 500% rise in benzodiazepine-

related overdose deaths over roughly two decades. Patients are increasingly starting to use 

cannabis as a possible alternative, with some trial data showing modest sleep benefits. Whether 

patients who use cannabis reduce insomnia medication use is a topic that hasn’t been explored 

well, with most studies being cross-sectional, short, and built on self-reported exposure.  

Methods 

We used linked electronic health records and Pennsylvania medical dispensary point-of-sale data 

to follow 2,672 insomnia patients (1,102 cannabis users, 1,564 non-users) prescribed sleep 

medications between 2015 and 2025. We identified cannabis users in transaction records and 

matched these patients with their clinical data. We excluded patients with a documented anxiety 

or depressive disorder diagnosis. Monthly Defined Daily Dose (DDD) ratios were calculated based 

on World Health Organization (WHO) defined DDD values and served as the primary outcome. 

We tracked dosing intensity at the patient level across the full period, and used linear mixed-effects 

models were used to compare trajectories between groups, adjusting for age, sex, and race.  

Results 

On average, cannabis users had less insomnia medications prescriptions compared to non-users 

in this cohort. Their mean monthly DDD ratio ran consistently below non-users throughout the 

study (1.38 vs. 1.63, p < 0.001). After adjusting for demographics, the gap translated to a 0.49-

unit reduction (95% CI: -0.82 to -0.17; p = 0.003), about 29% lower dosing on average. The 

reduction wasn't uniform across age. Patients under 30 showed the sharpest difference, about 

46% lower DDD ratios than non-using peers. The 31-44 and 60-74 groups followed at 35% and 

23% respectively, while in the 45-59 bracket the difference was negligible. Among the 506 patients 

specifically on benzodiazepines, cannabis users averaged a 16% lower DDD ratio (0.79 vs. 0.94, 

p < 0.001).  

Conclusions 

In this retrospective observational study, medical cannabis use was associated with lower 

prescribed insomnia medication dosing among Pennsylvania patients with insomnia. While 

findings suggest possible substitution effects, prospective studies are needed to determine 

causality and assess long-term safety.  
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Introduction 

Insomnia, broadly defined as persistent difficulty falling asleep or staying asleep, ranks among the 

most common sleep disorders globally. Estimates suggest roughly 10% of adults live with chronic 

insomnia, while another 20% deal with it intermittently at some point in their lives.¹ In the United 

States alone, nearly 15% of adults reported trouble falling asleep in 2020, and close to 18% 

struggled to stay asleep through the night.² The burden isn't distributed evenly, women and older 

adults tend to be affected at higher rates than the general population.²  

 

 

Guidelines consistently point to cognitive-behavioral therapy for insomnia (CBT-I) as the preferred 

first-line treatment.³ In reality, sedative medications remain the more common path, 

benzodiazepines, non-benzodiazepine hypnotics, sedating antidepressants, and antihistamines 

are all still widely prescribed.3,4 

Young adults started on benzodiazepines for sleep face nearly a 60% higher risk of drug overdose 

compared to those given alternative treatments.5 By 2013, benzodiazepines were already involved 

in close to one-third of all prescription drug-related deaths in the U.S.6 By 2020, that figure had 

translated to 12,290 overdose deaths, most involving opioids taken at the same time.7 The FDA 

has since issued black box warnings about this combination, though prescribing practices have 

been slow to shift.13 

Pennsylvania's situation is particularly concerning. Between 1996 and 2013, benzodiazepine-

involved overdose deaths in the state rose by more than 500%. Prescribing rates still sit at roughly 

46 per 100 adults, placing Pennsylvania among the highest in the country.8  
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Cannabinoids have drawn increasing attention as a possible option for people struggling with 

sleep. Systematic reviews and crossover trial data suggest they may improve sleep quality in some 

patients,9˒11 and CBD specifically has been examined for its potential role in anxiety-related sleep 

disruption.12 Still, the evidence is limited. Most studies are small, short in duration, or 

methodologically constrained, and neither long-term safety nor efficacy has been established with 

confidence.9,12 People who seek out cannabis for sleep may differ in meaningful ways from those 

who don't, and that's difficult to account for in observational data.10 Most existing research rely on 

cross-sectional designs or self-reported cannabis use, neither well-suited to tracking how 

prescription patterns change over time in relation to cannabis access.  

This study uses real-world data from Electronic Health Records (EHR) and point-of-sale records 

from Pennsylvania medical cannabis dispensaries to examine the association between cannabis 

use and sleep medication prescriptions among insomnia patients. The aim is a more longitudinal 

picture of how medical cannabis may be influencing pharmacologic treatment decisions, to inform 

safer clinical practice and policy. 

 

Methods 

Study design and Population 

We identified 2672 patients, 1564 (58.66%) non-cannabis users and 1102 (41.34%) cannabis 

users, who had a documented diagnosis of insomnia defined by ICD-10 codes (G47.00, F51.01), 

and were prescribed medications commonly used to treat insomnia.  We excluded patients with 

any documented diagnosis of anxiety disorders (ICD-10 F40–F41) or depressive disorders (ICD-

10 F32–F34, F39), as these conditions are often treated with overlapping pharmacologic agents. 

This approach allowed us to focus on patients most likely being treated for primary insomnia rather 

than secondary sleep disturbances due to psychiatric comorbidities.  

Statistical Analysis 

We examined patterns of insomnia medication use among cannabis users and non-users in 

Pennsylvania from 2015 to 2025. The primary outcome was the Defined Daily Dose (DDD) ratio, 

calculated monthly at the patient level to account for changes in prescribed dosage over time. 

To compare different insomnia medication dosages, we calculated defined daily dose (DDD) ratios 

as the prescribed daily dose divided by a reference DDD reflective of typical clinical use for 

insomnia. When a WHO-defined DDD was available and aligned with insomnia, it was used directly. 

For medications commonly prescribed off-label for sleep but with no clear indication, we applied 

a clinically justified standard dose based on typical prescribing patterns for insomnia 

management. For cases with missing values in the prescribed daily dose, we employed a 

deterministic imputation strategy, assigning the most frequently observed (modal) daily dose for 

each specific medication. To evaluate temporal trends in medication intensity, we calculated 

monthly Defined Daily Dose (DDD) ratios for each patient and computed the mean DDD ratio by 

averaging all DDD ratios recorded within each month. We utilized linear Mixed Effects models to 
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capture the longitudinal association between Monthly DDD ratio and cannabis use, adjusting for 

demographics.  

 

Results 

This cohort included 2,666 patients, of whom 1,564 (58.7%) were non-users and 1,102 (41.3%) 

were cannabis users. Cannabis users were on average about nine years younger, and the sex 

distribution shifted noticeably between groups, females made up 62.8% of non-users but only 

53.6% of cannabis users. Racially, the cohort was predominantly White (62.9% overall) . At 

baseline, cannabis users had a lower mean monthly DDD ratio (1.31 ± 1.2 vs. 1.65 ± 5.16), 

suggesting lower sleep medication intensity even before accounting for any covariates  (Table 1). 

 

Table 1. Baseline Characteristics of Participants 

Variable All patients 

n = 2666 

Non-users 

n = 1564  

Cannabis users 

n = 1102 

Age (mean ± SD) 59.9 ± 15.8 63.6 ± 15.4 54.7 ± 14.7 

Gender     

Female 1573 (59%) 982 (62.8%) 591 (53.6%) 

Male 1089 (40.8%) 580 (37.1%) 509 (46.2%) 

Unknown 4 (0.2%) 2 (0.1%) 2 (0.2%) 

Race 

White 1677 (62.9%) 1061 (67.8%) 616 (55.9%) 

Asian 19 (0.7%) 14 (0.9%) 5 (0.5%) 

Black 101 (3.8%) 56 (3.6%) 45 (4.1%) 

Other 5 (0.2%) 4 (0.3%) 1 (0.1%) 

Unknown 864 (32.4%) 429 (27.4%) 435 (39.5%) 

Monthly DDD ratio 

(mean ± SD) 

1.51 ± 4 1.65 ± 5.16 1.31 ± 1.2 

 

Cannabis use and sleep medication dosages 

Over the study period, cannabis users consistently showed lower mean monthly defined daily dose 

(DDD) ratios compared to non-users. This difference was statistically significant, with a mean DDD 

ratio of 1.38 in cannabis users versus 1.63 in non-users (t = 9.17, p <0.001), reflecting a 15% lower 

dose on average among cannabis users.  
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While this difference persisted over time, a gradual upward trend in DDD ratios was observed in 

both groups. By 2025, the trajectories of both groups converged, with the gap in DDD ratios 

narrowing 

 

 

 

To account for repeated measures per patient and within-subject variation, we fitted a linear mixed 

effects model with random intercepts for patients and found that cannabis use was associated 

with a 0.40 unit lower monthly DDD ratio compared to non-users (b= -0.40, p = 0.012, 95%CI = -

0.70,-0.09). After adjusting for age, gender, and race, cannabis use remained significantly 

associated with a 0.49 unit lower DDD ratio (b= -0.49, p = 0.003, 95%CI= -0.82, -0.17), 

representing a 29% lower average dose relative to non-users. 
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To investigate the rate of change over time in sleep medication between cannabis users and non-

users we ran a mixed-effects model including time interaction. In this model, cannabis use was 

associated with a significantly lower mean DDD ratio (β = -0.526, p = 0.0128, 95% CI: -0.930 to -

0.122). Over time, sleep medication use increased slightly (β = 0.000058, p < 0.0001), but the 

interaction between cannabis use and time was not statistically significant (p = 0.986), indicating 

that the rate of change in sedative use did not differ between cannabis users and non-users. These 

findings suggest that cannabis users consistently used fewer sedatives over time, but the temporal 

trend was similar in both groups. 

 

Impact of demographics 

At baseline, age-stratified analysis showed that cannabis use was associated with lower sleep 

medication monthly DDD ratio in most age groups. Among patients under 30, cannabis users had 

a 46% lower mean DDD ratio compared to non-users (0.81 vs. 1.51). A similar trend was observed 

in the 31-44 (35% lower) and 60-74 (19% lower) age groups. In the oldest group (75+), users had 

a 14% lower DDD ratio. No meaningful difference was observed in the 45-59 age group, where 

users and non-users had similar dosing levels. 

 

 

 

In the mixed effects models, older age and male gender were also independently associated with 

higher DDD ratios.  Males had DDD ratios that were on average 0.28 units higher than females (p 

< 0.001). Among males, cannabis users had a DDD ratio that was 0.18 units lower than non-users 
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(β = -0.18, p < 0.001), corresponding to an approximate 11% reduction relative to the mean in 

non-users. In females, the difference was more pronounced, cannabis users showed 0.29 units 

lower DDD ratio (β = -0.29, p < 0.001), an estimated 18% decrease.  

Each additional year of age was associated with a modest increase in medication dosage (p < 

0.001), however, the association between cannabis use and monthly DDD ratio varied by age 

group. Among patients younger than 30 years, cannabis users exhibited a significantly lower mean 

monthly DDD ratio compared to non-users, with an average reduction of 0.66 units, corresponding 

to an approximate 44% decrease. In contrast, among middle-aged adults (45-59 years), the 

difference in monthly DDD ratio between users and non-users was minimal (β = 0.62 for interaction 

term), representing only about 2.6% reduction. Cannabis users aged 60-74 demonstrated a 23% 

lower monthly DDD ratio. This suggests that the potential association between cannabis use and 

reduced insomnia medication dosing is strongest in younger patients  

 

Benzodiazepines 

There were 130 cannabis users and 376 non-users being prescribed benzodiazepines in this 

sample. Cannabis users had a 16% lower average monthly DDD ratio compared to non-users 

(0.79 vs. 0.94; t = 3.96, p < 0.001), indicating a modest but statistically significant lower 

benzodiazepine dose intensity associated with cannabis use.  

 

 

Cannabis products and Sleep medication use 

Among cannabis users, we examined whether cannabis product characteristics, specifically 

THC dose, CBD dose, and THC:CBD ratio, were associated with sleep medication use. In a 

linear mixed-effects model adjusting for age, gender, and race, none of the cannabis product 
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variables showed a statistically significant association with monthly sleep medication dose (DDD 

ratio).  

 

Conclusions 

In this retrospective observational study, medical cannabis use was associated with lower 

prescribed insomnia medication dosing among Pennsylvania patients with insomnia. While 

findings suggest possible substitution effects, prospective studies are needed to determine 

causality and assess long-term safety. The reduction was most pronounced in younger patients. 

Those under 30 had a ~46% lower DDD ratio, while adults aged 30-44 and 60-74 saw 19-35% 

reductions. Minimal differences were observed in the 45-59 age group. 

Gender and race also influenced medication use. Males had 0.28 higher DDD units on average, 

and female cannabis users showed an 18% lower DDD ratio compared to non-users. Black race 

was associated with higher DDD ratios in females, but slightly lower in males.  

Among patients prescribed benzodiazepines, cannabis users had a 16% lower mean DDD ratio 

(0.79 vs. 0.94, p < 0.001). However, no significant associations were found between THC, CBD, 

or THC:CBD ratio and medication use. 

Overall, cannabis use was consistently associated with lower sedative use, especially in younger 

patients, though product composition did not appear to influence dosage.  

 

Discussion 

This study provides real-world evidence on cannabis’ impact on sleep medication. In this cohort, 

cannabis use is associated with lower prescribed sleep medication doses among patients with 

insomnia, particularly in younger populations. Cannabis users consistently demonstrated a lower 

mean monthly DDD ratios compared to non-users, even after adjusting for age, gender, and 

race. These findings align with previous research suggesting that cannabis may help reduce 

reliance on sedative-hypnotic medications, particularly among individuals seeking alternative or 

adjunctive sleep aids. 

The association was strongest in patients under 30 years, this age-related effect supports prior 

studies indicating that younger adults are more likely to substitute cannabis for prescription 

medications, possibly due to lower baseline medication needs. While a notable age difference 

existed between cannabis users and non-users, we adjusted for age in regression models and 

conducted stratified analyses across age groups to assess whether the observed association 

was consistent. Cannabis users demonstrated lower DDD ratios across most age strata, 

including among older adults, suggesting that the association is not solely attributable to the 

younger age profile of cannabis users. Nevertheless, residual confounding within age strata 

cannot be fully excluded. We found female cannabis users exhibited greater reductions in 

sedative dosing than males, consistent with literature suggesting women are more likely to 
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experience adverse effects from benzodiazepines and may be more motivated to seek 

alternatives.  

A 16% reduction in benzodiazepine use among cannabis users supports prior observational 

studies, though causality cannot be confirmed due to the observational nature of this study. 

These results contribute to a growing body of evidence that cannabis use, may reduce reliance 

on sleep medications. However, further research is needed to explore product type differences 

in dose standardization, formulation, and patient-level factors that influence therapeutic 

outcomes. 

 

References 

1. Morin CM, Jarrin DC. Epidemiology of insomnia: Prevalence, course, risk factors, and 

public health burden. Sleep Med Clin. 2022;17(2):173–191. 

2. National Center for Health Statistics. Sleep Difficulties in Adults: United States, 2020. 

NCHS Data Brief No. 436. 2022 

3. American Academy of Sleep Medicine. Clinical practice guideline for the pharmacologic 

treatment of chronic insomnia in adults. J Clin Sleep Med. 2017;13(2):307–349. 

4. Winkelman JW. Insomnia disorder. N Engl J Med. 2015;373(15):1437–1444. 

5. Bushnell GA, et al. Association of benzodiazepine treatment for sleep disorders with drug 

overdose risk among young people. JAMA Netw Open. 2022;  5(11):e2243215 

6. Bachhuber MA, et al. Increasing benzodiazepine prescriptions and overdose mortality in 

the United States, 1996–2013. Am J Public Health. 2016;106(4):686–688. 

7. National Institute on Drug Abuse. Overdose death rates involving benzodiazepines. 2023. 

8. Pennsylvania Department of Health. Pennsylvania Guidelines on Benzodiazepine 

Prescribing. Harrisburg, PA; 2017. 

9. Bhagavan C, Kung S, Doppen M, et al. Cannabinoids in the treatment of insomnia 

disorder: A systematic review and meta-analysis. CNS Drugs. 2020;34(12):1217–1228. 

10. Kuhathasan N, Minuzzi L, MacKillop J, et al. An investigation of cannabis use for insomnia 

in depression and anxiety in a naturalistic sample. BMC Psychiatry. 2022;22(1):303.  

11. Ried K, Tamanna T, Matthews S, Sali A. Medicinal cannabis improves sleep in adults with 

insomnia: A randomised double-blind placebo-controlled crossover study. J Sleep Res. 

2023;32(3):e13793. 

12. Ranum RM, Whipple MO, Croghan I, et al. Use of cannabidiol in the management of 

insomnia: A systematic review. Cannabis Cannabinoid Res. 2023;  8(2):213–229. 

13. U.S. Food and Drug Administration. FDA Drug Safety Communication: FDA warns about 

serious risks and death when combining opioid pain or cough medicines with 

benzodiazepines. 2016. 


