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Study objectives: As sleep-disordered breathing has become more prevalent, so has cannabis use due to
legalization across many regions of the United States of America (USA). This study sought to determine if
there is an association between cannabis use and signs of sleep-disordered breathing.

Methods: This was a cross-sectional study of a sample of 14,485 US adults from the 2017 to 2018 Behavioral
Risk Factor Surveillance System (BRESS). Data from state-administered telephone surveys were used. We

Ilf/f: r";ﬁgﬁa utilized survey-weighted multivariable logistic regression to investigate the association between self-re-
Cannabis ported frequency of cannabis use with witnessed apnea during sleep and reported loud snoring.

Results: Cannabis use and signs of sleep-disordered breathing were present in 5.5% and 44.7%, respectively,
of the cohort. Compared to no cannabis use, non-regular use (1-15 days of use in last 30) was associated
with witnessed apnea during sleep (OR 1.41; 95%CI 1.05, 1.86), loud snoring (1.26; 1.01, 1.57), and either sign
(1.33; 1.07, 1.65). Regular use of cannabis (16-30 days of use) was associated with witnessed apnea during
sleep (1.73; 1.27, 2.33), loud snoring (1.68; 1.32, 2.14), and either sign (1.82; 1.43, 2.33). Additionally, each
additional day per month of cannabis use was associated with increased odds of reported witnessed apnea
during sleep, reported loud snoring, and either sleep-disordered breathing sign.
Conclusions: Cannabis use was associated with a greater odds of signs of sleep-disordered breathing. More
research is required to examine the causality of this relationship and to determine if the potential effect is
mediated by the method of cannabis use.
© 2026 National Sleep Foundation. Published by ELSEVIER INC. on behalf of National Sleep Foundation. All
rights are reserved, including those for text and data mining, Al training, and similar technologies.

Obstructive sleep apnea
Sleep-disordered breathing

Introduction definition of SDB or OSA.””” While continuous positive airway

pressure (CPAP), surgical options, and mandibular repositioning

Sleep-disordered breathing (SDB) constitutes a range of pathol-
ogies, with the obstructive type characterized by the presence of
increased respiratory effort due to increased upper airway nar-
rowing." SDB is highly prevalent in the general population, with a
population-scale sleep study finding mild of greater SDB in 83.8% of
males and 60.8% of females, though estimates vary based on
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devices can treat OSA, each of these approaches has important
limitations.*""!

Meanwhile, recent increases in the use and non-medical use of
cannabis—the most frequently used substance in the US and
worldwide after alcohol and tobacco—have been linked to both its
sleep-promoting effects and its popularity as an alternative to
medical treatment.'””'° Insomnia and sleeping disorders con-
sistently represent the most cited reasons for cannabis self-medi-
cation.'"'>"7 While survey studies indicate that patients with sleep
disorders consistently report positive effects from cannabis,®?"
double-blind, placebo-controlled studies yield mixed results that
vary according to study population, primary disorder, cannabinoid
studied and route of administration utilized.”'"** Of note, while THC,

2352-7218/© 2026 National Sleep Foundation. Published by ELSEVIER INC. on behalf of National Sleep Foundation. All rights are reserved, including those for text and data mining,

Al training, and similar technologies.



TJ. Gallagher et al.

Sleep Health: Journal of the National Sleep Foundation xxx (XXXX) XXX—XXX

Impact and relevance

What was known

What this study adds

as a treatment for obstructive sleep apnea.

Prior studies regarding cannabis use and its influence on sleep have suggested that cannabis may influence sleep physiology and
autonomic function in a variety of ways. While cannabis has been explored as a potential treatment for sleep disorders, evidence
regarding its relationship with sleep-disordered breathing (SDB) remains limited and conflicting. Importantly, no prior population-
based studies had examined the association between cannabis use and common signs of SDB in a nationally representative sample.

This study demonstrates an association between cannabis use and sleep-disordered breathing—including witnessed apneas and
loud snoring—through use of a large, nationally representative sample of adults. This study identified an exposure-dependent re-
lationship, whereby increasing frequency of cannabis use was associated with incrementally greater odds of SDB signs. These
findings raise concern about cannabis use in individuals with or at risk for SDB and support current recommendations against its use

the primary psychoactive and intoxicating component of the can-
nabis plant, may improve some sleep outcomes (sleep onset latency
and hours slept),”””° it has a paradoxical effect on sleep quality in-
cluding reducing REM.?” For patients that regularly use cannabis
with THC, interruption in use (i.e., skipping a day or two) can elicit
withdrawal symptoms that are marked by sleep disruptions and
perhaps worsening of SDB.?%2°

Preclinical studies suggest THC's therapeutic potential in treating
0SA.*%*! However, clinical trials have demonstrated some positive
but overall heterogeneous results.””?° Furthermore, these studies
assessed oral THC administration while inhalation remains the most
common route of administration in medical and non-medical can-
nabis users.’” In light of this heterogeneity, the American Academy
of Sleep Medicine formally recommends against the use of cannabis
to treat OSA.>> Given that many utilize cannabis for insomnia and
other sleep-related disorders, it is crucial to understand how can-
nabis use may relate to OSA and sleep disordered breathing gen-
erally. No study to date has used a population-based approach to
investigate the prevalence of cannabis use among people with OSA
or associations between OSA signs and cannabis use, despite po-
tential mechanisms linking cannabis to OSA and SDB, including
airway inflammation, increased upper airway muscle relaxation
leading to greater airway collapsibility.**>°

Thus, the objective of this study was to use the Behavioral Risk
Factor Surveillance System (BRFSS) database to assess the association
between SDB signs and cannabis use among a national sample of
adults. Unlike other nationally representative surveys, the BRFSS pro-
vides rich data related to frequency of current cannabis (marijuana)
use, primary mode of administration, and SDB signs, information that is
critical in understanding cannabis use prevalence in people with SDB
and associations between SDB signs and frequency of cannabis use. We
hypothesize that cannabis use would be associated with increased
signs of SDB in a frequency of use-dependent manner.

Methods

This study was deemed exempt from institutional review board
approval, as it is a secondary analysis of existing data, does not in-
volve intervention or interaction with human subjects, and is fully
deidentified in accordance with the deidentification standard de-
fined in Section §164.514(a) of the Health Insurance Portability and
Accountability Act (HIPAA) Privacy Rule. STROBE reporting guide-
lines for an observational cross-sectional study were followed and
are available as Supplementary material.

Study population

This was a nationally representative, population-based, retro-
spective cross-sectional study comprised of adults, aged >18 years,

who completed the 2017 to 2018 Behavioral Risk Factor Surveillance
System (BRFSS) survey, including modules on cannabis/marijuana
use and sleep disorders.”® The BRESS, conducted by the Centers for
Disease Control and Prevention (CDC), is a health-related telephone
survey that collects state data (from all 50 states) about US residents
regarding their health-related behaviors, chronic health conditions,
and use of preventative services. Those who chose not to answer or
did not know their cannabis use in the last 30 days (n = 139; 0.6%)
were excluded from the initial sample. Both modules were offered
nationally to be selected by states for inclusion in their adminis-
tration of the BRFSS survey. Two states (Minnesota and Tennessee)
chose to include both optional modules in their surveys during the
time period analyzed, so respondents from these states who com-
pleted the BRFSS were included. Due to statistical considerations
(described in statistical analysis), a stratified random sample of 60%
of all eligible individuals was selected to be utilized in the study
sample (n = 14,485).

Study measures

Current cannabis use was measured by self-report via the ques-
tion “During the past 30 days, on how many days did you use
marijuana or cannabis?” The BRFSS did not ask about use of cannabis
derivatives, such as tetrahydrocannabinol (THC) or cannabidiol
(CBD). Cannabis use was incorporated into regression models as both
a continuous and categorical variable. Individuals were assigned to
the no current use (0 days of use in the previous 30 days), non-
regular use (1-15 days of use in the previous 30 days,) or regular use
(16-30 days of use in the last 30 days) subgroups (categorical), as in
previous research.”’

Presence of SDB was conceptualized in 3 ways: (1) answering yes
to the defined “apnea” question: “Has anyone ever observed that you
stop breathing during your sleep?” (2) answering yes to the defined
“loud snoring” question: “Have you ever been told that you snore
loudly?” or (3) answering yes to either or both questions.

Covariates included in multivariable regression models were
selected a priori based on prior literature and biologic plausibility
demonstrating associations with cannabis use, sleep-disordered
breathing, or both. These included demographic characteristics, so-
cioeconomic indicators, cardiometabolic risk factors, and substance
use behaviors that are established or potential confounders of the
cannabis-SDB relationship.

Other variables utilized in multivariable regression include sex,
age, race/ethnicity, insurance status, education, income, body mass
index (BMI), cigarette use, electronic cigarette use, alcohol use, and
diabetes. Sex was reported as male or female. Age was grouped in 6
categories (18-24, 24-34, 35-44, 45-64, and 65 and older), reflecting
meaningful life stages as selected by BRFSS. BRFSS's 8-category
combined race/ethnicity variable was utilized. Insurance status was
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binary (yes/no). Education and income were analyzed categorically
as asked in the BRFSS. BMI was utilized as a continuous variable.
Cigarette and electronic cigarette use was categorically defined as
use “Not at all (Never smoker),” “Not at all (Former smoker),” “Some
days (current smoker),” and “Every day (current smoker).” Alcohol
use was analyzed as a continuous variable as number of days per 30
days of drinking alcohol; if asked in days per week, data was mul-
tiplied to the implied number of days per 30. Diabetes status was
binary (yes/no). Although categorical modeling of several covariates
increased the number of parameters, this approach was chosen to
preserve clinical interpretability and alignment with established
BRFSS coding conventions. Given the large analytic sample size,
model convergence and stability were maintained, as described in
statistical analysis. Respondents who either did not respond, were
unsure, or declined to respond to the cannabis use question or did
not respond to either aforementioned sleep-associated question
were not included in the analyses. Individuals were also asked in
multiple-choice fashion, “What was the reason you used mar-
jjuana?” and “During the past 30 days, how did you primarily use
marijuana?” Since data suggests that users of cannabis often use
cannabis via multiple modalities, individuals with all primary
methods of use were equally included in analysis.**>"

Statistical analysis

Baseline characteristics of all individuals with data on cannabis
use and SDB, this sample and the entire 2017 to 2018 BRFSS sample
were described without weighting to provide a description of the
study sample (rather than provide population prevalence estimates).
Subsequently, this sample with cannabis and SDB data and the entire
2017 to 2018 BRESS sample were compared with Pearson’s y2 tests
for categorical variables and independent-sample t-tests for con-
tinuous variables.

The association between cannabis use and SDB signs was ana-
lyzed with logistic regression, with BRFSS survey weighting ap-
plied.”” Since the data available for analysis was a very small subset
of the overall sample (2 of 50 states), survey weighting was initially
rendered inappropriate.”’ Of the 887,452 individuals who completed
the BRFSS survey from 2017 to 2018, 23,719 participants completed
both the cannabis use and sleep disorder modules and were initially
eligible for analysis. Among these, 18,696 participants had complete
data for all covariates required for stratified sampling. Given the
small subsample available for analysis, we utilized a stratified
random sample of 60% of the available data, with stratification based
on age group, sex, race, education, and income, to ensure BRFSS
survey weighting would be appropriately representative of the US
population, as previously suggested and performed.’*"* After per-
forming stratified random sampling to match the BRFSS population
demographics, the final analytic cohort included 14,485 participants.
Overall, approximately 98% of the original survey population were
excluded due to module non-completion or missing data.

Multivariable models were sequentially adjusted for demo-
graphic characteristics (specified above) and other exposures known
to be associated with SDB, including body mass index (BMI), cigar-
ette use, electronic cigarette use, alcohol use, and diabetes.
Sequential adjustment was used to assess for potential confounding;
minimal change in effect estimates across sequential adjustment
steps confirmed absence of gross confounding. Furthermore, a cor-
rective factor created by the BRFSS for the interaction between ci-
garette use and electronic cigarette use was included in
multivariable analysis. Since survey weighting with a small sub-
sample is controversial due to modeling instability created by small
samples, a supplementary logistic regression model using all avail-
able data from individuals with responses to both cannabis use and
sleep disorder modules but without survey weighting was also
created. While survey-weighted models incorporate sampling
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weights to support inference to the US non-institutionalized adult
population, unweighted models assess the robustness of these as-
sociations within the analytic sample itself. Statistical significance
was set at P <.05. All analyses were conducted using STATA Version
18.0 Standard Edition (StataCorp LLC).

Results

Data from 14,485 individuals were utilized in this study.
Supplementary Table 1 presents the sample characteristics com-
pared to other 2017 to 2018 BRESS participants. These samples had
statistically significant (but clinically small) differences in age, sex,
race/ethnicity, education, annual income, diabetes status, insurance
status, and cigarette and electronic cigarette smoking status. The
BRFSS subset utilized for further analysis was more likely to be aged
65 years or older (n = 4245; 29.8%), female (n = 7760; 54.4%), non-
Hispanic white (n = 10,573; 74.1%), college-educated (n = 5171;
36.3%), and insured (n = 12,875; 90.3%) with mean BMI of 28.4
(SD: 6.3).

For the subgroup included in this study, Table 1 describes char-
acteristics by cannabis use frequency, including among 13,461 non-
users, 438 non-regular users, and 364 regular users of cannabis. The
most common route of consumption of cannabis was smoking in the
non-regular use group (n = 381; 87.0%), followed by vaporizing (n =
22; 5.0%), and eating (n = 20; 4.6%). Smoking was also the most
common route of consumption in the regular use group (n = 319;
87.6%), followed by vaporizing (n = 16; 4.4%), and eating (7; 1.9%).
Most common reason for cannabis use was non-medical/recrea-
tional in the non-regular use group (n = 270; 61.6%) and medical only
in the regular use group (n = 137; 37.6%). Other variables used in

Table 1
Unweighted sample characteristics of sample described by cannabis use group char-
acteristics

Characteristic (n, %) Cannabis use group

No current Non-regular Regular use
use use (n=364)
(n=13,461) (n=438)
Cannabis use (continuous, 0(0) 4.7 (4.2) 27.7 (4.0)
days/month; mean,
standard deviation)
Primary method of
cannabis use
Smoking - 381 (87.0) 319 (87.6)
Eating - 20 (4.6) 7(1.9)
Drink - 0 (0.0) 6(1.7)
Vaporize - 22 (5.0) 16 (44)
Dabbing - 6(14) 5(1.4)
Some other way - 4(0.9) 7 (1.9)
Refused or Unknown - 5(1.1) 4(1.1)
Reason for cannabis use
Medical only - 113 (25.8) 137 (37.6)
Non-medical/Recreational - 270 (61.6) 136 (374)
Both medical and non- - 45 (10.3) 90 (24.7)
medical
Refused or Unknown - 10 (2.3) 1(0.3)
Witnessed apnea during sleep
Yes 2057 (15.3) 75 (17.1) 72 (19.8)
No 11,299 (83.9) 359 (82.0) 292 (80.2)
Refused or Unknown 105 (0.8) 4(0.9) 0(0.0)
Witnessed snoring loudly
during sleep
Yes 5553 (41.3) 195 (44.5) 182 (50.0)
No 7778 (57.8) 239 (54.6) 181 (49.7)
Refused or Unknown 130 (1.0) 4(0.9) 1(0.3)
Either witnessed apnea or
loud snoring during sleep
Yes 5963 (44.3) 212 (48.4) 201 (55.2)
No 7484 (55.6) 226 (51.6) 163 (44.8)
Refused or Unknown 14 (0.1) 0(0.0) 0(0.0)
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Table 2
Unweighted sample characteristics of sample described by cannabis use group char-
acteristics

Characteristic (n, %) Cannabis use group

No current Non-regular Regular use
use use (n=438) (n=364)
(n=13,461)
Age group (years)
18-24 718 (5.33) 76 (17.4) 73 (20.1)
25-34 1542 (11.5) 110 (25.1) 100 (27.5)
35-44 1773 (13.2) (19 4) 61 (16.8)
45-54 2244 (16.7) 4 (14.6) 54 (14.8)
55-64 2993 (22.2) (174) 49 (13.5)
65 or older 4191 (31.1) 7 (6.2) 7 (74)
Sex
Male 5971 (44.4) 297 (67.8) 231 (63.5)
Female 7486 (55.6) 141 (31.3) 133 (36.5)
Refused or Unknown 4(<0.1) 0(0.0) 0(0.0)
Race
White only, non-Hispanic 10,080 (74.9) 274 (62.6) 219 (60.2)
Black only, non-Hispanic 1109 (8.2) 39(8.9) 60 (16.5)
American Indian or 279 (2.1) 13 (3.0) 17 (4.7)
Alaskan Native, non-
Hispanic
Asian only, non-Hispanic 257 (1.9) 9(2.1) 8(2.2)
Native Hawaiian or other 25(0.2) 8 (1.8) 2 (0.6)
Pacific Islander only,
non-Hispanic
Other race, non-Hispanic 74 (0.6) 2(0.5) 3(0.8)
Multiracial, non-Hispanic 281 (2.1) 23 (5.3) 27 (74)
Hispanic 1132 (8.4) 66 (15.1) 24 (6.6)
Refused or Unknown 224 (1.7) 4(0.9) 4(1.1)
Education
Never attended school or 35(0.3) 0(0.0) 0(0.0)
only kindergarten
Grades 1 through 8 354 (2.6) 6 (14) 6 (1.7)
Grades 9 through 11 663 (4.9) 27 (6.2) 27 (74)
Grade 12 or GED 3551 (26.4) 135 (30.8) 128 (35.2)
College 1 year to 3 years 3864 (28.7) 131 (29.9) 121 (33.2)
College 4 years or more 4954 (36.8) 136 (31.1) 81 (22.3)
Refused or Unknown 40(0.3) 3(0.7) 1(0.3)
Annual income
<$10,000 528 (3.9) 26 (5.9) 24 (6.6)
$10,000 to $14,999 571 (4.2) 34 (7.8) 24 (6.6)
$15,000 to $19,999 840 (6.3) 26 (5.9) 46 (12.6)
$20,000 to $24,999 1073 (8.0) 38(8.7) 44 (12.1)
$25,000 to $34,999 1279 (9.5) 27 (6.2) 39 (10.7)
$35,000 to $49,999 1627 (12.1) 49 (11.2) 56 (15.4)
$50,000 to $74,999 1780 (13.2) 74 (16.9) 39 (10.7)
>$75,000 3707 (27.5) 113 (25.8) 52 (14.3)
Refused or Unknown 2056 (15.3) 51 (11.6) 40 (11.0)
Insurance status
Yes 12,221 (90.8)  365(83.3) 289 (79.4)
No 1172 (8.7) 71 (16.2) 71 (19.5)
Refused or Unknown 68 (0.5) 2(0.5) 5(1.1)
Diabetes status
Yes 1865 (13.9) 36 (8.2) 20 (5.5)
No 11,583 (86.1) 401 (91.6) 343 (94.2)
Refused or Unknown 13 (0.1) 1(0.2) 1(0.3)
BMI (mean, standard 28.5(6.3) 27.3 (5.8) 271 (6.0)
deviation)
Alcohol use (days/month; 4.5 (7.8) 8.5(9.3) 8.5 (10.0)
mean, standard
deviation)
Cigarette smoking status
Every day 1426 (10.6) 110 (25.1) 153 (42.0)
Some days 617 (4.6) 57 (13.0) 4 (12.1)
Not at all (Former Smoker) 3671 (27.3) 107 (24.4) 0(24.7)
Not at all (Never Smoker) 7655 (56.9) 164 (374) 73 (20.1)
Refused or Unknown 92 (0.7) 0(0.0) 4(1.1)
Electronic cigarette smoking
status
Every day 241 (1.8) 41 (94) 53 (14.6)
Some days 140 (1.0) 17 (3.9) 16 (4.4)
Not at all (Former Smoker) 1716 (12.8) 184 (42.0) 163 (44.8)
Not at all (Never Smoker) 11,342 (84.3) 196 (44.8) 132 (36.3)
Refused or Unknown 22 (0.2) 0(0.0) 0(0.0)
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multivariable regression are summarized by cannabis use group in
Table 2.

Table 3 describes the results of a multivariable logistic regression
testing the association between cannabis use category and SDB
signs, with the same adjustment variables. Compared to non-users,
non-regular cannabis users had greater odds of reported witnessed
apnea (OR 1.41; 95%CI 1.05, 1.86), reported loud snoring (1.26; 1.01,
1.57), and either SDB sign (1.33; 1.07, 1.65). The magnitude of the
association between regular cannabis use and reported witnessed
apnea (1.73; 1.27, 2.33), reported loud snoring (1.68; 1.32, 2.14), and
either SDB sign (1.82; 1.43, 2.33) was greater for regular users
compared to non-regular users. When analyzing results without
survey weighting, non-regular and regular cannabis use were asso-
ciated with witnessed apnea during sleep. Regular cannabis use was
also associated with reported loud snoring and either SDB sign, but
non-regular use was not significantly associated with these signs.

Supplementary Table 2 describes the results of multivariable
logistic regression of cannabis use as a continuous variable with SDB
signs while controlling for age, sex, race/ethnicity, education, in-
come, insurance status, presence/absence of diabetes, BMI, cigarette
smoking status, and electronic cigarette smoking status. With
survey-weighting, cannabis use was positively associated with re-
ported witnessed apnea (OR 1.02; 95%CI 1.01, 1.03), reported loud
snoring (1.02; 1.01, 1.03), and either SDB sign (1.02; 1.01, 1.03).
Without survey weighting, each additional day of cannabis use was
associated with increased odds of witnessed apneas during sleep
and either reported loud snoring or apnea during sleep, but not loud
snoring alone.

Discussion

To our knowledge, this is the first population-based study ex-
amining the association between cannabis use and SDB. In this na-
tionally representative sample, regular and non-regular cannabis use
were independently associated with a greater odds of SDB signs, as
compared to no current cannabis use. The magnitude of the asso-
ciation with reported witnessed apneas, loud snoring, and loud
snoring and/or witnessed apneas was greater for those with regular
use compared to those with non-regular cannabis use, who also had
greater odds than non-users.

Smoking cannabis was the predominant method of consumption
reported in this sample, and this method of consumption specifically
may contribute to SDB. While cannabis use may be associated with
tobacco smoking and electronic cigarette use, our study controlled
for these factors, showing an independent association between
cannabis use and SDB.

Previous work has found strong associations between tobacco
smoking and the presence and severity of OSA due to the in-
flammatory effect of inhalational smoke exposure on the airway.****’
Cannabis inhalation may produce a similar effect. Cannabis smoking
is often unfiltered and consumed through deeper breaths compared
to tobacco smoking.”® Furthermore, cannabis burns at a higher
temperature relative to tobacco, and as such its inhalation can result
in increased thermal injury to the airway.>* Through these means, it
is possible that cannabis use may contribute to upper airway ob-
struction that is often implicated in OSA and SDB.

There was an exposure-dependent relationship between can-
nabis use and SDB signs. Each additional day of cannabis use per
month was associated with nearly 2% greater odds of witnessed
apneas, loud snoring, or both signs. This estimate should not be
interpreted as a strict per-day effect of cannabis use on sleep-dis-
ordered breathing, but rather as an overall summary of the asso-
ciation across increasing frequency of use. This phenomenon may be
due to the biphasic impact cannabis consumption (regardless of
method of consumption) has on the autonomic nervous system;
although lower doses of cannabis result in sympathetic activation,
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Table 3
Multivariable logistic regression of cannabis use (as a categorical variable) with sleep disordered breathing”
Weighting Dependent variable” Adjusted odds ratio 95% CI P-value
Weighted Witnessed apnea during sleep
Non-regular cannabis use 141 1.05-1.86 .02
Regular cannabis use 173 1.27-2.33 <.001
Reported loud snoring
Non-regular cannabis use 1.26 1.01-1.57 .04
Regular cannabis use 1.68 1.32-2.14 <.001
Reported loud snoring and/or apnea
Non-regular cannabis use 1.33 1.07-1.65 .01
Regular cannabis use 1.82 1.43-2.33 <.001
Unweighted Witnessed apnea during sleep
Non-regular cannabis use 127 1.00-1.62 .05
Regular cannabis use 1.58 1.22-2.06 001
Reported loud snoring
Non-regular cannabis use 1.06 0.88-1.27 .53
Regular cannabis use 1.24 1.01-1.53 .043
Reported loud snoring and/or apnea
Non-regular cannabis use 114 0.95-1.37 17
Regular cannabis use 1.36 1.10-1.68 .004

Bold indicates statistical significance at alpha=0.05.

b Individuals were categorized as non-regular cannabis users if they reported 1 to 15 days of cannabis use in the last 30 days. Regular cannabis use was defined as use 16 to 30

days in the last 30 days.

* No cannabis use utilized as reference group. Variables utilized in multivariable analysis included: age, sex, race/ethnicity, education, income, insurance status, presence/
absence of diabetes, BMI, alcohol use, cigarette smoking status, electronic cigarette smoking status, and a corrective factor for the interaction between cigarette/e-cigarette

smoking status.

high-dose consumption subsequently leads to parasympathetic ac-
tivation.”® As such, increased consumption may further exacerbate
the natural relaxation of upper airway dilator muscles that occurs
during sleep.’” As tolerance to cannabis can develop within days,
frequent users of cannabis may require higher doses to experience
the same effects.*°" In doing so, the resultant parasympathetic
activation and relaxation of upper airway muscles may ultimately
increase the risk of airway collapse and SDB.

Finally, the use of cannabis for medical reasons was the primary
motivation among regular users in our sample and was also com-
monly cited among non-regular users. Though we do not have data
regarding reason for use among those using for medicinal reasons,
this phenomenon may, in part, stem from the frequent use of con-
sumer cannabis as a sleep aid and the increasing prevalence of fa-
vorable medical cannabis legislation nationwide.'””!

Our findings, considered alongside the existing literature, under-
score the need for caution in using cannabis as a treatment for ob-
structive sleep apnea or sleep-disordered breathing. While the
estimated effect associated with each additional day of cannabis use
was statistically significant but clinically small (approximately 2%
increased odds), the cumulative effect observed among individuals
with regular or heavy use compared with non-use appears more
clinically meaningful (up to 82% increased odds for either SDB sign).
The American Academy of Sleep Medicine currently recommends
against cannabis for the treatment of SDB and OSA, and our results
align with that position as cannabis use is frequently associated with
SDB. However, given the cross-sectional nature of our study, we
cannot determine the direction of this association—it is possible that
individuals with SDB are more likely to use cannabis in an effort to
manage their sleep difficulties. In light of these findings, physicians
should counsel patients on the potential risks of cannabis use, parti-
cularly in those with or at risk for OSA. Further research is needed to
clarify the relationship between cannabis, sleep, and sleep disorders.

Our study is limited by a variety of factors. Due to our use of a
retrospective cross-sectional survey, we were able to assess the as-
sociation between cannabis use and SDB signs but could not estab-
lish causality between the 2 variables, though the dose-response
relationship uncovered does provide some support toward a case for
causality. Additionally, the assessment of dose-response was limited,
as duration and quantity of cannabis use were only measured
through days utilized in the past 30 days rather than dosage of

cannabinoid exposure. The data in BRFSS only asks regarding last 30
days of exposure, so inferences regarding chronic use cannot be
made from this data. Because BRFSS is a telephone-based survey,
selection bias is possible, as individuals without reliable phone ac-
cess or those less likely to participate in surveys may be under-
represented. Because BRFSS does not comprehensively capture many
conditions that may motivate medical cannabis use, residual con-
founding and indication bias related to reason for use remain pos-
sible. Individuals using cannabis for medical purposes may differ
from non-users with respect to underlying health conditions, con-
current medications, and health care utilization patterns that could
influence sleep-disordered breathing symptoms. Future studies with
more detailed clinical information are needed to better address
these potential sources of bias. Furthermore, SDB was established in
our study through patient self-report of witnessed apneas or
snoring, which may be less accurate than classification through
clinical diagnosis through physician exam or objective measurement
with sleep testing. Whereas our multivariable model controlled for
multiple demographic variables and risk factors associated with SDB,
residual confounding is possible, as we were unable to account for
unmeasured factors such as intensity of alcohol use, sedative or
hypnotic medication use, and psychiatric comorbidities, which may
influence both cannabis use and sleep-related outcomes. Our patient
sample had similar but not identical characteristics to the US adult
population, though the application of survey weighting helps to
increase applicability to a representative US population.

Future directions may include objective measurement of SDB
with sleep testing, investigating the impact of consumption method
(inhalation, oral, sublingual, and topical), and examining the in-
dividual components within cannabis.

Conclusions

This cross-sectional study suggests an independent association
between cannabis use and SDB, including reported witnessed apnea
during sleep and reported loud snoring, after controlling for demo-
graphics and medical risk factors. While per-day increases in cannabis
use were associated with statistically significant but clinically small
effects, the cumulative association observed with regular or heavy use
appears more clinically meaningful. Although certain components of
cannabis may provide therapeutic benefits for patients with SDB, the
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use of cannabis, particularly when inhaled regularly, may be detri-
mental to sleep-related health and outcomes. Further work is needed
to understand the mechanisms of the observed association, including
the impacts of dosing and route of consumption.
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