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ABSTRACT

KEYWORDS

Background: Sleep problems during withdrawal from cannabis use are a common experience. The details
regarding how abstinence from cannabis impacts sleep are not well described. This article reviews the
literature including a measure of cannabis withdrawal and sleep in humans. Methods: A literature search
using a set of cannabinoid and sleep-related terms was conducted across 8 electronic databases. Human
studies that involved the administration of cannabinoids and at least 1 quantitative sleep-related measure
were included. Review articles, opinion pieces, letters or editorials, case studies (ﬁnal N < 8), published
abstracts, posters, and non-English articles were excluded. Thirty-six publications were included in the
review. Results: Sleep was frequently interrupted during cannabis withdrawal, although the speciﬁc
mechanisms of disruption remain unclear. Conclusions: Methodological issues in the majority of studies to
date preclude any deﬁnitive conclusion on the speciﬁc aspects of sleep that are affected.

Cannabis; insomnia;
marijuana; sleep; withdrawal

Introduction
Cannabis is the most commonly used illicit drug, with 3.9% of the
global population aged 15 to 64 years reporting cannabis use.1
Notably, approximately 1 in 10 of those who smoke cannabis will
experience symptoms of dependence.2 Some of these symptoms
include developing a tolerance to the effect of use, the desire to stop
using but an inability to do so and withdrawal when stopping use.
Unlike other illicit drugs, there has been some contention as to
whether withdrawal following abstinence should be included
among these symptoms of dependence.3 Indeed, withdrawal was
not included in the fourth edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-IV).4 Following a large body of
research on cannabis use that has identiﬁed a consistent pattern of
withdrawal,3,5–12 this now appears in the ﬁfth edition of the DSM
(observed as at least 3 of 7 symptoms: irritability, nervousness, sleep
difﬁculty, decreased appetite, restlessness, depressed mood, and
physical symptoms).13
Although symptoms of withdrawal are expected to follow
abrupt abstinence from long-term cannabis use, the composition
of withdrawal and extent to which certain symptoms are experienced are not yet well established. Some recent work on the intensity and timeline of cannabis withdrawal symptoms was recently
conducted with 50 dependent cannabis users who stopped using
cannabis for 2 weeks under outpatient research conditions. 14 A
withdrawal syndrome was reported by 73% of the sample and was
predicted by the severity of cannabis dependence such that a higher
severity was associated with a greater likelihood of withdrawal. In
line with previous studies,6,15–25 the most commonly reported
symptoms of cannabis withdrawal included anger/aggression/irritability and sleep dysfunction. The most distressful withdrawal
symptom was trouble getting to sleep.14 In addition, nightmares
and strange dreams was the most commonly reported symptom
CONTACT Peter Gates
p.gates@unsw.edu.au
22–32 King Street, Randwick, NSW 2031, Australia.
© 2016 Taylor & Francis Group, LLC

and was the most intensely experienced (peaking for an average of
1.5 days) but was ranked the 10th most distressing symptom (out
of 26).
Although sleep-related problems are among the most consistently reported cannabis withdrawal symptoms, very little else is
known about their occurrence and what deﬁnes a sleep problem.
Moreover, the relationship between cannabis use and its effect on
sleep is also not yet well understood in general.26 That is, the current understanding of the effects of cannabis use on sleep in
humans is clouded by mixed ﬁndings between studies that typically
lack statistical control for confounding factors. Notably, medicinal
cannabis use has recently been described to alleviate sleep problems
by medicinal users,27–29 whereas the average cannabis user is at a
greater risk of reporting sleep problems compared with non-cannabis users in the community.30–33 Recognizing the impact of cannabis use and abstinence on sleep is important for both the cannabis
user and for health providers. That is, with best evidence knowledge regarding cannabis withdrawal and associated sleep problems,
abstinence attempts may prove more successful when sleep problems are assessed and addressed as necessary. In order to clarify
these associations between cannabis use abstinence and sleep, we
conducted a systematic review of all articles that included
human participants and an assessment of sleep during cannabis
withdrawal.

Review
Literature search
English language studies on human participants were located
through online search of 8 electronic databases (Embase, CINAHL,
Cochrane Library/EBM Reviews, MEDLINE, and PsycINFO for
published studies and Project Cork, DRUG, and PsycEXTRA for
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Article quality
In order to assess the risk of bias in each article, a custom assessment of article quality and risk of bias was built following suggestions from the Cochrane Collaboration’s Risk of Bias Assessment
Tool,59 the Effective Practice and Organisation of Care Review
Group Data Collection Checklist,60 and the assessments of risk of
bias by Viswanathan and colleagues.61 A ratio (reported as a percentage) was calculated to represent which of 38 different factors
that the article had adequately addressed compared with the number left unaddressed. As such, a score of 100% was awarded when
the article addressed all appropriate risks of bias adequately,
whereas 50% was awarded when the article addressed an equal
number of risks of bias compared with those left unaddressed. For
the purpose of this descriptive review, this risk of bias rating
assumes each article design was speciﬁcally to assess the impact of
cannabis withdrawal on sleep, even though this was rarely the case.
As such, the ratings should be considered speciﬁc to this review
rather than overall article quality.

Results
The proportion of cannabis users who experienced
withdrawal and sleep problems during withdrawal
Figure 1. PRISMA ﬂow diagram.34

gray literature). The search strategy included the keywords “cannabinoid/s, or, tetrahydrocannabinol, or THC, or cannabis/marijuana” and “sleep, or sleep onset, or sleep apnea, or sleep treatment,
or sleep wake cycle, or sleep deprivation, or rapid eye movement
(REM) sleep, or non-rapid eye movement (NREM) sleep, or sleep
disorder, or insomnia.” In addition, we attempted to contact primary investigators who had conducted studies including measures
of both cannabis and sleep but did not describe the two in the
results of their manuscript. Review articles, posters, qualitative
articles, opinion pieces, letters or editorials, case reports (ﬁnal N <
8), and published abstracts were excluded. For purposes of this
review, only those articles describing cannabis withdrawal were
included (36 studies), whereas those articles involving the administration of cannabis on humans without observing withdrawal and
those describing the prevalence of sleep problems among cannabis
users and those on associations between use and sleep were
excluded (these 102 studies have been previously reviewed elsewhere26). This review included all articles current to the end of
2013 and did not exclude studies on the basis of methodological
ﬂaws.
Initial searching resulted in 2413 articles being identiﬁed, which
were independently reviewed by 2 research staff (P.G. and L.A.) in
order to remove duplicates and articles meeting exclusion criteria.
A consensus was reached, and a total of 777 duplicates and 1600
articles meeting exclusion criteria were removed, leaving 36 relevant articles. These articles were split by those that explored any
changes to sleep experienced by those who had already abstained
from cannabis use (15 articles),6,14–24,35–37 and those that explored
changes in sleep during withdrawal in an inpatient environment
(21 articles).38–58 In addition, a total of 11 of these 36 articles
included data on relapse to cannabis use following withdrawal (see
Figure 1).16,18–20,24,41,46,48–50,54

A total of 15 articles investigated the proportion of cannabis
users who experienced sleep problems as a part of the withdrawal syndrome, with a collective sample size of 8014 participants (see Table 1 for an overview). The quality of articles was
moderate, with scores ranging from 37.9% to 73.3% and an
average score of 60.0%. Across studies, the low-quality scores
were commonly a result of nonvalidated measures of sleep (typically simple checklists of sleep-related items) and a lack of control for variables that may confound the relationship between
withdrawal and sleep (most commonly the frequency, quantity,
and duration of cannabis use, other substance use, and preexisting health conditions).
There was an inconsistency as to how many symptoms of
withdrawal qualiﬁed the diagnosis of a withdrawal syndrome.
That is, some studies reported the presence of withdrawal following a single symptom, whereas others required up to 4 or
more symptoms. Across studies the proportion of participants
that were described to experience withdrawal ranged between
15.6% and 89%, with an average of 57.0%.
A total of 7 articles (6 studies) reported the average number of
withdrawal symptoms that were experienced by their respective
samples of cannabis users.6,21,24,35,37,57,58 This number ranged
between 1.4 and 9.6, with an average of 5.8 (SD D 2.7). In addition, a total of 9 studies reported the index withdrawal discomfort
score from the Marijuana Withdrawal Checklist (referred to as the
MWC), a scale developed by Budney and colleagues37 that gives
an numerical indication of the overall severity of withdrawal experienced (although 3 of these studies reported this information in
an unclear ﬁgure).18,19,24,35,37,39,41,43,56 These scores ranged between
4.5 (taken from a ﬁgure) and 19.7 (out of 28—the most severe),
with a mean MWC index score of 9.3 (SD D 5.1).
Across these studies the individuals’ withdrawal symptoms
relating to sleep included any trouble/difﬁculty sleeping, waking up early, experiencing “strange” dreams, and sleeping
more than usual. The average proportion of participants

Quality

58.3

73.3

52.9

68.6

65.7

59.4

57.1

Author / Year

Allsop et al.
2011

Agrawal et al.
2008

Arendt et al.
2007

Budney et al.
1999

Budney et al.
2003

Budney et al.
2008

Copersino et al.
2006

USA

USA

USA

USA

Denmark

USA

Australia

Country

Cross-sectional survey of
cannabis users past quit
attempt

Cross-sectional survey of
cannabis and tobacco
users

UAU; 45 WD

Cross-sectional survey of
cannabis treatment
seekers

Longitudinal over 24
months (median FU at
6.5 months)

Cross-sectional community
survey

UAU; 15 WD

Study design

Marijuana Quit
Questionnaire

Withdrawal Symptom
Checklist and
Withdrawal Discomfort
Score

Sleep Inventory and the
Marijuana Withdrawal
Checklist

None

1, 2, 4, 9

1, 2, 4, 7

1, 2, 4, 7

78%, 35.0 (11.3) years, 52%
white, 78%
nondependent users,
non-TS (n D 104)

59%, 31.9(11.2) years,
dependent, non-TS, 66%
Caucasian (n D 67)

66.6%, 30.9 (9.0) years, 36.5
(11.0) years, dependent,
non-TS (n D 18 current
users)

85%, 33.8 (8.0) years;
dependent, TS, all
Caucasian; (n D 54)

80.6%, 22.8 (3.6) years;
dependent, TS (n D 36)

7, 8

Experience of sleeping
difﬁculty or strange
dreams

Marijuana Withdrawal
Checklist

62%, 30.8 years; 12.2%
dependent, non-TS
(n D 1603)

67%, 30.4 (9.6) years;
dependent, non-TS
(n D 45)

Participants

1, 2, 4, 6, 7

1–5

Controls

Past-year incidence of 4
selected items, e.g.,
“Sleeping more than
usual”

Cannabis Withdrawal Scale
(conducted daily)

Withdrawal / Sleep
measure

Table 1. Articles regarding the proportion of cannabis users who experienced sleep problems during withdrawal.
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(Continued)

73.1% experienced WS: “woke up
early” (33%; typically
experienced over 0.8 days),
“trouble sleeping” (37%; 1.1
days), “nightmares” (41%; 1.5
days), “woke up sweating”
(32%; 1.0 day)
43% experienced past-year WS
that was predicted by more
intense cannabis use, parental
substance use problems, and
tobacco use. “Sleeping more
than usual” (13%), “trouble
sleeping” (3.4%), “unpleasant
dreams” (5.1%)
“Sleep problems” (80.6% mild,
63.9% moderate, 41.7%
severe) and “strange dreams”
(72.2% mild, 55.6% moderate,
27.8% severe) reduced by FU
although 67% relapsed
85% >4 WS: “sleep difﬁculty”
(67% mild, 43% moderate,
19% severe), “strange dreams”
(50% mild, 37% moderate,
20% severe)
83% 2 WS, 78% 4 WS. “Sleep
difﬁculty” (61%) increased on
withdrawal day 1, peaked day
2, and reduced to baseline
levels by day 12. “Strange
dreams” (78%) consistently
elevated (onset day 2, peak
day 9). No effect on sleep
time, number of awakenings,
or sleep quality. 29% relapsed
No differences between tobacco
and cannabis on WS index or
in “sleep difﬁculty” (75%
from ﬁgure) or “strange
dreams” (35% from ﬁgure).
More than half relapsed due
to trouble sleeping
32% reported trouble sleeping at
2.74 (3.77) days after quit
which lasted 43 (55) days.
19% reported relapse, of
those reporting sleep
difﬁculty, 11% relapsed due to
these difﬁculties

Withdrawal outcome and relapse
information
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Quality

57.1

37.9

50.0

62.5

72.0

Author / Year

Cornelius et al.
2008

Dawes et al.
2011

Ehlers et al. 2010

Hasin et al. 2008

Levin et al. 2010

Table 1. (Continued )

USA

USA

USA

Australia

USA

Country

Cross-sectional survey of
cannabis users past quit
attempt

Cross-sectional community
survey

Cross-sectional survey of
cannabis users

UAU; 5 WD

Cross-sectional survey of
cannabis users past quit
attempt

Study design

Checklist including 8 sleeprelated items

Unclear

Unclear

3 items on sleep difﬁculty

Unclear clinical interview

Withdrawal / Sleep
measure

7, 11

1, 2, 4, 5, 7, 9, 10

2, 4

None

4, 7

Controls

58%, 31.2 (10.3) years,
79.5% African American,
dependent, non-TS (n D
469)

Weekly cannabis users:
66.9%, 32.6 (1.1) years;
75.4% white % (16.2%
dependent) (n D 2613);
Cannabis-only users:
58.2%, 37.7% aged 18–
29 years, 71.1% white
(12.9% dependent) (n D
1119). All non-TS

52.4% male, non-TS (n D
818)

71.5%, 30.5 (8.8) years;
dependent, TS (n D 193)

54.1%, 20.3 (2.1) years,
70.6% Caucasian, 61.2%
dependent, TS (n D 170)

Participants

Downloaded by [Temple University Libraries] at 13:39 26 October 2017

68.8% reported WS that was
predicted by dependence
severity. “Trouble sleeping”
(43.7% of dependent users,
2.9% of nondependent users,
31% of total); “vivid
unpleasant dreams” (15.5% of
dependent users, 0% of
nondependent users). Relapse
was predicted by >1 WS
Staying awake (62.9% at day 1
then 18.3% on day 5). Sleep
disturbance (60.5% on day 1
and 22.9% on day 5).
Somnolence (59.3% on day 1
and 19.1% on day 5)
16.6% experienced WS: “trouble
sleeping” (14.9% of those
reporting more than 21
occasions of use in 1 year).
16% reported relapse
57.7% of users / 59.4% of
cannabis only users
experienced WS, predicted by
dependence, dose,
depression, personality
disorder, and family history.
“Insomnia” (6.1% / 6.3%),
“hypersomnia” (24.5% /
26.4%), “vivid dreams” (7.4% /
7.0%). Relapse was predicted
by WS intensity
42.4% had experienced WS;
predicted by being male and
by use frequency, duration,
and quantity. “Strange
dreams” (20.1%), “trouble
falling asleep” (46.9%)
(trouble falling asleep). Sleeprelated WS onset ranged
between 2.7 and 6.5 days and
peaked at 3.4 days. Symptom
severity peaked at 6.3–
19.6 days with a duration of
123.8–756.1 days depending
on the symptom. 70.4%
relapsed; 12%–33.3% relapsed
due to sleep problems

Withdrawal outcome and relapse
information
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65.3

61.1

58.3

Wiesbeck et al.
1996

Winstock et al.
2009

Vandrey et al.
2005

USA

Australia

USA

Country

Cannabis treatment intake
survey

Inpatient drug treatment
exit survey with FU at a
mean of 24 and 107
days

Cross-sectional survey of
cannabis users

Study design

Marijuana Withdrawal
Checklist

Adapted Marijuana
Withdrawal Checklist
(20 items)

One item on “sleep
disturbance“

Withdrawal / Sleep
measure

5

4, 9

1, 4

Controls

90%, 16.2 (1.1) years, 89%
Caucasian, daily
cannabis users (57%
dependent) TS (n D 72)

63%, 32 years, 72.2%
Caucasian; 50.3%
dependent (users
reporting >21 past-year
occasions of use), all
non-TS (n D 1735)
95%, 30.05 (7.1) years, 90%
nonindigenous
Australian, dependent,
TS (n D 17)

Participants

A mean of 4.75 (5.13) WS were
reported. At the end of
treatment, 100% experienced
“Sleep difﬁculty” (44% as mild,
19% moderate, 38% severe),
50% reported “strange
dreams” (reported as 31%
mild, 13% moderate, 6%
severe). 35% relapsed at ﬁrst
FU and 59% at second FU
An average of 5.3(4.1) WS were
reported, 78% >1 WS. 87%
experienced “sleep difﬁculty”
(withdrawal symptom was
43% mild, 31% moderate,
13% severe); this symptom
correlated signiﬁcantly with
all other symptoms. 49%
experienced strange dreams
(26% mild, 15% moderate, 8%
severe)

15.6% reported >1 WS; predicted
by duration and frequency of
use. “Sleep disturbance”
(13.5% of all users and 75.6%
of those reporting WS)

Withdrawal outcome and relapse
information

Controls: 1 D Age, 2 D Gender, 3 D Substance dependence, 4 D Mental health, 5 D Cannabis use frequency, 6 D Parental substance use, 7 D Other substance use frequency, 8 D Treatment history, 9 D Ethnicity, 10 D Education, 11
D Prescription medications.
UAU D Use as usual; WD D Withdrawal days; WS D Withdrawal symptoms; TS D Treatment seeking; FU D Follow up; NRT D Nicotine replacement therapy.

For each study the percentage of male participants, participant age (mean [standard deviation]) in years, ethnicity, cannabis use status, treatment seeking status, and total n are shown where provided.

Quality

Author / Year

Table 1. (Continued )
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Table 2. Summary of articles regarding the proportion of cannabis users who experienced sleep problems during withdrawal.
Author / Year

Had trouble/difﬁculty sleeping

Had strange/vivid dreams

Woke early or often

Slept more than usual

Any relapsed to cannabis use

n/a
n/a
n/a
n/a
n/a
n/a
n/a
27.1
n/a
n/a

n/a
67.0
29.0
n/a
>50.0
n/a
n/a
70.4
n/a
59.0

13.0
n/a
n/a
26.4
n/a

n/a
19.0
16.0
n/a
n/a
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Samples of dependent cannabis users


y

Allsop et al. 2011
Arendt et al. 2007
Budney et al. 2003
Budney et al. 1999
Budney et al. 2008
Cornelius et al. 2008
Dawes et al. 2011
Levin et al. 2010
Vandrey et al. 2005
Winstock et al. 2009

37.0
80.6
61
67.0
75.0y
43.7
62.9
46.9
87.0
100.0

Agrawal et al. 2008
Copersino et al. 2006
Ehlers et al. 2010
Hasin et al. 2008
Wiesbeck et al. 1996

3.4
32.0
14.9
6.3
75.6

41.0
33.0
72.2
n/a
78
n/a
50.0
n/a
35.0y
n/a
15.5
n/a
n/a
60.5
21.8
35.6
49.0
n/a
50.0
n/a
Samples of nondependent cannabis users
5.1
n/a
n/a
7.0
n/a

n/a
n/a
n/a
n/a
n/a

These studies were of cannabis users seeking treatment.
Taken from an unclear ﬁgure.

reporting trouble sleeping was 41.5% (range: 3.4% to 100%; 15
studies); waking up early was 33.2% (range: 31.1% to 35.6%; 2
studies); strange dreams was 34.4% (range: 5.1% to 78.0%; 11
studies); and more sleep than usual was 10.9% (range: 8.7% to
13%; 2 studies). In summary, those reporting any sleep-related
symptom of withdrawal ranged between 3.4% and 100%, with
an average proportion of 36.9% (see Table 2 for details).
The impact of cannabis abstinence on sleep
A total of 20 studies (21 articles) investigated the impact of
abstinence from cannabis use on sleep, with a collective sample
size of 511 participants (see Table 3 for details and Table 4 for
a summary). The quality of articles was low to moderate, with
scores ranging from 32.4% to 80.0% and an average score of
58.4%. Across studies, the low-quality scores were commonly a
result of a lack of control for variables that may confound the
relationship between withdrawal and sleep (most commonly
age, gender, and preexisting health conditions), small sample
sizes (with a resulting loss of statistical power), and an unclear
reporting of methods. The majority of these 20 studies (21
articles) employed objective measures such as electroencephalogram or movement monitors,38,40,42,43,45,47–50,55,57,58 whereas
a minority employed subjective measures such as validated
scales or sleep diaries,39,51–54,56 and 3 studies did not employ
sleep-speciﬁc measures.41,44,46 The total time spent asleep, the
number of nighttime awakenings, sleep latency, and an overall
measure of “trouble” or “difﬁculty” sleeping were the most
commonly investigated aspects of sleep.
In addition, the effect of cannabis dose prior to withdrawal
was investigated in 7 studies (6 articles).45,47,49–52 The impact of
cannabis dose on sleep in withdrawal was inconsistent. In summary, 2 studies did not ﬁnd a signiﬁcant effect of oral THC
dose,47 or of THC cigarettes,52 whereas 2 studies reported that,
in comparison with withdrawal following lower doses, the
larger doses were associated with greater sleeping difﬁculties.45,51 In addition, the dose effect from cannabis was unclear
in 3 further studies, as sleep outcomes were affected by the use

of medications designed to attenuate cannabis withdrawal,
including baclofen (a g-aminobutyric acid GABA receptor agonist)49 and mirtazapine (an antidepressant)49 and lofexidine
(a noradrenergic inhibitor).50 Notably, to reduce any confounding effects on the included data in this review, we consider only
those results from the placebo medication arm of these studies.
Across studies, withdrawal was somewhat consistently associated with an increased number of participants reporting “disturbed sleep” or “difﬁculty sleeping” (observed in 9
studies38,40,41,44,47–49,51,53). These difﬁculties were seen to
decrease over time in the longest withdrawal study of 28 days,44
although 2 studies did not ﬁnd a signiﬁcant effect.50,52 In addition, there appeared to be an inconsistent decrease to sleep efﬁciency (4 studies [5 articles],40,45,49,57,58 with 3 studies showing
no signiﬁcant effect42,49,55) and sleep quality (3 studies [4
articles],39,40,45,56 with no effect in 2 studies43,47).
Abstinence from cannabis use had less consistent effects on
aspects of sleep continuity. The most consistent effect was a
likely decrease to the total time spent sleeping during withdrawal from cannabis use (a total of 9 studies reported a
decrease,38–40,48,51,53,54,57,58 whereas 7 studies reported no
change42,43,47,50,52,55,56). The results regarding number of nighttime awakenings were less consistent (a total of 5 studies [6
articles] reported an increase,38,40,45,48,49,58 whereas 8 studies
did not ﬁnd a signiﬁcant effect39,42,43,49,52,54–56). Effects on sleep
latency were also inconsistent (a total of 6 studies [8 articles]
showed an increase,40,45,46,49,50,54,57,58 whereas 5 studies did not
ﬁnd a signiﬁcant effect39,43,49,52,55,56). Finally, sleep satisfaction
did not appear to be signiﬁcantly affected (2 studies showed a
decrease,51,57 whereas 4 studies reported no signiﬁcant
effect38,50,52,54).
Aspects of sleep architecture were less likely to be investigated in the literature and results were mixed. This includes
periodic body movements and eye movements (increased in 2
studies [3 articles],55,57,58 with no effect in 1 study54). In addition, results regarding time spent in stage 1 sleep were mixed
(1 study showed a signiﬁcant decrease in time,40 and 2 studies
did not report a signiﬁcant effect42,55), as was stage 2 sleep

Quality

77.1

80.0

61.1

58.3

61.1

58.3

Author / Year

Bolla et al. 2008

Bolla et al. 2010
(extension of
Bolla et al.
2008)

Budney et al. 2001

Cohen-Zion et al.
2009

Cooper et al. 2013

Haney et al. 2001

USA

USA

USA

USA

USA

USA

Country

Sleep Inventory (5 items on
7-point Likert scales)
and the Marijuana
Withdrawal Checklist
(assessed at 4 points)
EEG readings, ApneaHypopnea Index

Hours of sleep (self-report)
and wrist movement
recording (utilized for
sleep latency only)

UAU C 4 WD, then 5 days
UAU C 4 WD

UAU C 28 WD with drugfree control comparison

800 mg, 6.2% THC dose C
3 WD then 4 dosed
nights (with and
without quetiapine)

St. Mary’s Hospital sleep
questionnaire (index
and hours of sleep) and
Marijuana Withdrawal
Checklist (Craving item
only)

EEG readings, HorneOstberg morningnesseveningness scale; Sleep
History Questionnaire

UAU C 14 WD; baseline
comparison

Dosed with 5 2.8% THC
cigarettes daily for
4 days C 12 WD (with
and without active drug
bupropion) with
placebo comparison

EEG readings, HorneOstberg morningnesseveningness scale; Sleep
History Questionnaire,
Apnea-Hypopnea Index

Sleep measure

UAU C 2 WD; drug-free
control

Study design

Table 3. Articles regarding the impact of cannabis abstinence on sleep architecture.

4, 7, 14

4, 7, 11

1, 2, 4, 9, 12, 13

4, 7

1, 2, 4, 5, 7, 11, 12

1, 2, 4, 7, 10, 11,
12

Control

Participants

80%, 27.0 (4.0) years, 20%
Caucasian, all daily
cannabis users, 90%
tobacco smokers, nonTS (n D 9)

87.5%, 26.0 (4.0) years,
“regular” users, non-TS
(n D 20)

69%, 18.3 years, non-TS (n
D 29 C 20 drug-free
controls)

58.3%, 30.1(9.0) years,
83.3% Caucasian, 92%
dependent, non-TS (n
D 12)

72%, 21.1 (3.1) years, daily
cannabis users (27%
were dependent) nonTS (n D 18)

65%, 21 years, daily
cannabis users (29%
were dependent) nonTS (n D 17 C 14
controls)
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(Continued)

No group differences at baseline.
Sleep satisfaction ⇩ on night 1;
SWS and TST ⇩ on nights 1 and
2 (no longer signiﬁcant when
controlling for IQ), PLM ⇧ on
night 1. Sleep efﬁciency and
latency to REM ⇩ and latency ⇧
on night 2. No effect on REM
time, WASO, or morningness
TST, REM time, and sleep
efﬁciency ⇩ throughout; SWS ⇩
by night 8; WASO and PLM ⇧
by night 13 (more PLM with
greater duration of use). No
effect on sleep satisfaction
Sleep quality ⇩, sleep difﬁculty
decreased and returned to
baseline; strange dreams ⇧. No
effect on TST, number of
WASO, sleep latency, or time of
WASO
SWS% ⇩ on night 2 and PLM ⇧ on
night 28 only. No effect on TST,
REM, S1 or S2, WASO, sleep
efﬁciency, or sleep latency.
31.0% relapsed to any drug use
including but not limited to
cannabis
TST ⇩ and sleep latency ⇧ during
withdrawal with no effect from
quetiapine (timeline of the
changes was not reported).
Withdrawal with quetiapine
showed ⇩to TST and latency
compared with baseline.
Otherwise, no effect on time
awake, WASO, PLM, clear
headedness, or satisfaction.
20% relapsed after an average
of 1.7 (0.3) days withdrawal (no
effect shown when on
quetiapine)
Sleep time ⇩ and “difﬁculty
sleeping” ⇧ during the ﬁrst
6 days of withdrawal compared
with placebo (more so when
on bupropion). Craving was
reduced by bupropion
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58.3

54.3

65.7

60.0

Haney et al. 1999b

Haney et al. 2008

Haney et al. 2010

Quality

Haney et al. 1999a

Author / Year

Table 3. (Continued )

USA

USA

USA

USA

Country

Dosed with 6 3.3% THC
cigarettes per day with
Baclofen for 4 days then
4 WD then 4 days of
self-administration of
THC, repeated but with
6.2% THC cigarettes
with mirtazapine

Dosed with 4 THC
cigarettes per day for
4 days (1.8% and 3.1%
THC) then 4 withdrawal
nights with placebo
comparison
Dosed with 6 cigarettes
(3.3% THC) C 3 WD,
then 4 days of selfadministration, then
4 days with the initial
dose. Completed
4 times, ﬁrst with
lofexidine during days
2–8 then combined with
60 mg oral THC, then
with placebo

Dosed with 4 THC capsules
per days for 4 days
(20mg then 30 mg THC)
then 4 WD with placebo
comparison

Study design

Visual analogue scales on
“slept well, woke early,
fell asleep easily, feel
clear-headed, woke up
often, satisﬁed with
sleep.” “Actiwatch” was
used to measure motor
activity in mirtazapine
condition only

Nightcap objective
monitoring and unclear
questions on sleep
satisfaction and sleep
latency

St. Mary’s Hospital sleep
questionnaire and
Marijuana Withdrawal
Checklist

St. Mary’s Hospital sleep
questionnaire (reported
3 items only) and
Marijuana Withdrawal
Checklist

Sleep measure

4, 7, 14

4, 7, 14

4, 7, 14

4, 7, 14

Control

Participants

Baclofen condition: 100%,
29.0 (6.0 years, 30%
Caucasian (n D 13)
mirtazapine condition:
100%, 27.0 (5.0) years,
27.2% Caucasian (n D
12) all participants
were daily cannabis
users, “over half” were
tobacco smokers. All
non-TS

100%, 25% Caucasian,
aged 28 (21–44) years,
daily cannabis users,
75% tobacco smokers,
non-treatment seekers
(n D 12)
100%, 29.0 (7.0) years,
100% non-Caucasian
(50% black, 37.5%
Hispanic, 12.5% mixed)
daily cannabis users,
75% tobacco smokers,
non-TS (n D 8)

50%, 24.7 (3.5) years,
41.7% Caucasian, daily
cannabis users, 75%
tobacco smokers, nonTS (n D 12)
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No effect on TST, sleep satisfaction
or falling asleep easily was
observed between placebo
and THC alone during
withdrawal. Sleep latency ⇧ on
THC alone. Time asleep and
sleep satisfaction ⇧ and sleep
latency ⇩ on THC C lofexidine
compared with placebo. 75%
relapsed on placebo and THC
conditions, 50% relapsed on
THC C lofexidine

No comparisons were made
between drug administration
and withdrawal periods
Baclofen condition: No effect on
sleep ratings during cannabis
administration or withdrawal,
except “woke up early” ⇧
during withdrawal. 40–50%
relapsed
Mirtazapine condition:
(objective measure) during
withdrawal participants sleep
latency, and early awakenings
⇧ whereas efﬁciency ⇩. (Sleep
ratings) during withdrawal
“slept well” ⇩ and “woke early”
and “woke often” ⇧. These
ratings were lessened when on
mirtazapine compared with
placebo. 64% relapsed

“Trouble sleeping” ⇧ during ﬁrst
day of administration of 30 mg
THC only and again on fourth
day of withdrawal only. Sleep
time and “slept well” did not
change during drug
administration but ⇩ during
days 2—4 of withdrawal. No
effect on the withdrawal
checklist
No effect on self-reported TST and
WASO, “slept well”, “trouble
sleeping”, and sleep latency for
either dose. No effect on the
withdrawal checklist
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61.1

76.3

56.8

45.9

Haney et al. 2013

Jones et al. 1976

Mathers and
Ghodse 1992

Quality

Haney et al. 2013

Author / Year

Table 3. (Continued )

UK (London)

USA

USA

USA

Country

Survey conducted 1 week
into treatment for
psychosis then again at
1 and 6 months

Increasing dose up to
210 mg THC as either
2.2%, 29% or 96% THC
capsules (with 2.8% CBD
and 1.5% CBN) over 5–
21 days then placebo for
4–9 days placebo
(100 mg CBD was used
as placebo)

One day on 5.6% THC
cigarettes smoked
6 times (3 puffs), then 3
WD, then 4 days with
access to self-administer
cigarettes. All
completed on placebo,
6 mg/day, and 8 mg/day
nabilone

One day with 5.5% THC
cigarette, then 3 days
placebo, then 4 days
with access to 5.5% THC
cigarettes; this was done
with UAU then again
quitting tobacco
smoking in the week
prior

Study design

Present State Examination

EEG recordings and staff
observations

7-item VAS and Actiwatch
measuring sleep
efﬁciency (time asleep
as a percentage of time
with lights out)

7-item VAS, Nightcap and
Actiwatch Activity
Monitoring Systems

Sleep measure

7, 11, 13

7

3, 4, 11

4, 7, 10, 11

Control

Participants

Cannabis users with
psychosis: 80.3%, 27.0
(7.0) years, 45.9%
Caucasian (n D 61);
nonusers with
psychosis: 58.1%, 37.0
(11.0) years, 76.7%
Caucasian (n D 43)

100%, 25 (21–31) years, at
least twice weekly
cannabis users, non-TS
(n D 47; for REM data
n D 7 and was
excluded)

72.7%, 30.0 (10.0) years,
18.2% Caucasian, daily
cannabis users, non-TS
(n D 11)

Cannabis smokers (group
A): 90.2%, 28.0 (7.0)
years, 13.7% Caucasian,
non-TS (n D 51)
Cannabis, and extobacco smokers
(group B): 86.7%, 30.0
(6.0) years, 13.3%
Caucasian (n D 15)
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(Continued)

TST, “slept well” and “fell asleep
easily” ⇩ and WASO ⇧ during
withdrawal in both conditions.
Tobacco quitters had more
WASO. Objective measure
results were unclear. 93% of
tobacco smokers and 87% of
ex-smokers relapsed to
cannabis use (review of past
studies found sleep latency
was a predictor of severity of
relapse among those who
relapsed)
TST and “slept well” ⇩ “woke
often” ⇧ compared with
baseline. These effects were
reversed on nabilone dose.
“Fell asleep easily” and sleep
satisfaction and sleep efﬁciency
did not signiﬁcantly change
during withdrawal, however;
all ⇧ on nabilone dose. Selfadministration of cannabis was
reduced by nabilone dose
compared with placebo
TST and sleep quality initially
increased then returned to
baseline during cannabis
administration and no change
reported during withdrawal.
REM and eye movements
increased during withdrawal.
“Little change” in S4 during
withdrawal. “Wild dreams”
increased during withdrawal
(0% to 19%). “Disturbed sleep”
initially decreased during
administration (28% to 4%)
then increased in withdrawal
(to 89%). No dose effect was
found and data was collapsed
A greater proportion of users had
“delayed sleep” at 1 month
compared with nonusers, but
the proportion was not
signiﬁcantly different at intake
or 6 month interviews
(Caucasians reported delayed
sleep and early-morning
awakenings more often
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45.1

48.3

43.2

32.4

51.6

Milin et al. 2008

Penetar et al. 2012

Pranikoff et al.
1973

Vandrey et al.
2008

Quality

McClure EA et al.
2012 (Extension
of Vandrey et al.
2011)

Author / Year

Table 3. (Continued )

USA

USA

USA

Canada

USA

Country

9 days UAU (3.8 [2.1] joints/
day) C 5 WD, then
9 days UAU tobacco
(20.3 [8.7] cigarettes/
day) C 5 WD then
9 days UAU both
concurrently C 5 WD

Marijuana Withdrawal
Checklist

Daily sleep log and the
Stanford Sleepiness
Scales; Wrist actimeter
was used but data not
provided
EEG readings and unclear
sleep survey

UAU C 14 WD randomized
to be with or without
active drug bupropion
UAU C 2 WD drug-na€ıve
comparison

Cannabis Withdrawal Scale

Pittsburgh Sleep Quality
Index (PSQI), “Embla N7000 digital PSG data
recorder”

Sleep measure

UAU prior to entry into
treatment for cannabis
use, then weekly
assessment of
withdrawal over 4
weeks

Self-administered cannabis
(12 [5] cigarettes on
average) over 2 days
then 3 withdrawal
nights (unclear
administration of active
drug zolpidem during
withdrawal)

Study design

4, 7, 11

7

3, 4, 7

4, 7

4, 5, 7, 12

Control

Participants

100%, cannabis users
(frequency unclear)
non-TS (n D 40; of
which 20 were
nonsmoker controls)
50%, 28.2(10.0) years, daily
tobacco and cannabis
users, non-TS (n D 12)

56%, 31.2(9.6) years, 78%
dependent, TS (n D 9)

66%, 17 years, daily
cannabis users all
dependent, TS (n D 21)

85%, 29.0 (8.0) years, 25%
Caucasian, daily
cannabis users (50%
dependent) and 80%
tobacco smokers, nonTS (n D 20)
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No effect on TST, sleep efﬁciency,
REM time, S1 or S3 time or
WASO. S2 time, and sleep
latency to S2, 3, and 4 ⇩, S4
time ⇧
Sleep difﬁculty ⇧ for concurrent
tobacco and cannabis use on
days 2 and 4 of withdrawal,
whereas cannabis was not
signiﬁcantly different to
tobacco alone. Strange dreams
⇧ for cannabis use and
concurrent tobacco and
cannabis use, but not tobacco
only during withdrawal. 28.6%
failed to achieve the required
abstinence (reason unclear)

compared with AfroCaribbeans). 63.9% abstained
from cannabis use during
treatment
Sleep efﬁciency ⇩ with total
volume per cigarette and
average volume per puff and
years of frequent use. Sleep
latency ⇧ with total volume
and average puff duration and
years of frequent use. WASO ⇧
with total volume per cigarette
and maximum puff duration.
Sleep quality and morning
mood ⇩ with maximum puff
duration ⇩
Sleep difﬁculties ⇧ steadily over 4
weeks. Index of overall
withdrawal syndrome intensity
was not related to the quantity
of cannabis used, frequency of
use, length of dependence, age
of onset of daily use, or
psychiatric problems
No effect on TST, sleep latency,
sleep quality, daytime
alertness, and number of
WASO
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80.0

51.6

Vandrey et al.
2011

Vandrey et al.
2013

USA

USA

Country

5 days UAU (access to 0.8 g
3% THC cigarettes) C 5
WD on placebo and
again on dronabinol (30,
60, and 120 mg)

2 days UAU (access to 0.8 g
3% THC cigarettes) C 5
WD on placebo and
again on zolpidem

Study design

Sleep diary recordings for
sleep latency, TST and
WASO C 100-point VAS
on sleep quality, mood
and alertness on
awakening

Pittsburgh Sleep Quality
Index, “Embla N-7000
digital PSG data
recorder”

Sleep measure

4, 7, 11

4, 5, 7, 12

Control

92.3%, 34.0(9.0) years,
100% African
American, daily
cannabis users (84.6%
dependent) non-TS
(n D 13)

85%, 29.0 (8.0) years, 25%
Caucasian, daily
cannabis users (50%
dependent) non-TS (n
D 20)

Participants

TST, S1 and S2 percentage time,
sleep efﬁciency, REM latency ⇩.
REM percentage time, sleep
latency, and strange/wild
dreams ⇧. A signiﬁcant
interaction (cannabis use £
zolpidem) was found where
WASO ⇧ and sleep quality ⇩
during placebo-abstinence
compared with other study
conditions. No effect on SWS
TST, mood and alertness on
awakening and sleep quality ⇩
and sleep difﬁculty ⇧ during
placebo withdrawal. No effect
on WASO, strange dreams, or
sleep latency. Dose effects
were found: 120 mg
suppressed mood and
alertness to a greater extent
compared with 30 mg and
placebo; 120 mg suppressed
sleep quality compared with 30
mg; 60 mg suppressed sleep
quality and mood on
awakening compared with
30 mg

Withdrawal outcome and relapse
information

Note. Controls: 1 D Age, 2 D Gender, 3 D Substance dependence, 4 D Mental health, 5 D Cannabis use frequency, 6 D Parental substance use, 7 D Other substance use frequency, 8 D Treatment history, 9 D Ethnicity, 10 D Education, 11 D Prescription medications, 12 D Preexisting sleep conditions, 13 D Socioeconomic status, 14 D Body mass index.
UAU D Use as usual; WD D Withdrawal days; WS D Withdrawal symptoms; TS D Treatment seeking; FU D Follow-up; NRT D Nicotine replacement therapy; PSG D Polysomnograph; EEG D Electroencephalogram; PLM D Periodic
limb movements; REM D Random eye movement; S1–S4 D Stage 1 to stage 4 sleep; SWS D slow-wave sleep; THC D Tetrahydrocannabinol; TST D Total sleep time; WASO D Wake after sleep onset; VAS D Visual analogue scale.

For each study, the percentage of male participants, participant age (mean [standard deviation]) in years, ethnicity, cannabis use status, treatment seeking status, and total n are shown where provided.

Quality

Author / Year

Table 3. (Continued )
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z

y



#

n/a
⇧
n/a
n/a

Bolla et al. 2008; 2010
Jones et al. 1976
Mathers and Ghodse 1992
Pranikoff et al. 1973

⇩
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
—
n/a
⇩
⇩
n/a
—
n/a
n/a

⇩
n/a
n/a
—

Sleep
quality

n/a
—
n/a
n/a
n/a
—
⇩
n/a
n/a
n/a
n/a
n/a
n/a
n/a
⇩
n/a

Sleep
efﬁciency

Sleep
latency

Sleep
satisfaction

⇧
n/a
⇧
n/a

⇩
n/a
n/a
n/a

—
—
n/a
—
—
n/a
⇩
⇧
—
⇩
n/a
n/a
⇩
n/a
—
n/a
—
n/a
n/a
⇧
n/a
—
⇧
—
⇩
n/a
⇩
—
—
—
⇩
n/a
n/a
n/a
n/a
n/a
—
—
n/a
n/a
n/a
n/a
⇩
⇧
n/a
⇩
—
n/a
Samples of nondependent cannabis users
⇩
—
n/a
—

Waking early
or often

—
n/a
n/a
—

—
—
—
⇧
⇧
⇧
⇧
n/a
n/a
—
n/a
n/a
—
n/a
⇧
—

Samples of dependent cannabis users

Total sleep
time

⇧
n/a
n/a
n/a

n/a
⇧
—
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

Periodic limb
movement

These studies were of cannabis users seeking treatment for their cannabis use.
No effect on stage 3 sleep, although stage 4 sleep increased.
A total of 31% relapsed to any drug use, including but not limited to cannabis use.
Data for this study came from 5 previous studies on a variety of cannabis withdrawal medications and included only ex-tobacco and current tobacco smokers.

n/a
n/a
n/a
⇧
⇧
—
⇧
—
⇧
—
⇧
⇧
n/a
⇧
⇧
n/a

Trouble/difﬁculty
sleeping

Budney et al. 2001
Cohen-Zion et al. 2009
Cooper et al. 2013
Haney, Bedi et al. 2013
Haney, Cooper et al. 2013
Haney et al. 2010 (study 1)
Haney et al. 2010 (study 2)
Haney et al. 2008
Haney et al. 1999a
Haney et al. 1999b
Haney et al. 2001
Milin et al. 2008#
Penetar et al. 2012#
Vandrey et al. 2008
Vandrey et al. 2011; McClure et al. 2012
Vandrey et al. 2013

Study

Table 4. A summary of studies regarding the impact of cannabis abstinence on sleep.

n/a
n/a
n/a
—

n/a
—
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
⇩
n/a

Stage 1
sleep
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n/a
n/a
n/a
⇩

n/a
—
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
⇩
n/a

Stage 2
sleep

⇩
—
n/a
⇧

n/a
⇩
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
—
n/a

Slow-wave
sleep

⇩
⇧
n/a
—

n/a
—
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
⇧
n/a

REM

⇩
n/a
n/a
⇩

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
⇩
n/a

REM
latency

n/a
n/a
63.9
n/a

n/a
31.0y
20.0
87.0–93.0z
n/a
40.0–50.0
64.0
50.0–75.0
n/a
n/a
n/a
n/a
n/a
28.6
n/a
n/a

Relapsed to
cannabis use
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(2 studies showed a signiﬁcant decrease,40,42 although 1 study
did not report a signiﬁcant effect55) and slow-wave sleep
(2 studies [3 articles] reported a decrease,55,57,58 1 study
reported that there was no effect on stage 3 sleep, although
stage 4 sleep increased,42 and 2 studies did not report a signiﬁcant effect on slow-wave sleep40,47). A total of 5 studies
included REM in their measures, with mixed results (1 study
showed a decrease in REM time at night 13 of abstinence,58 2
studies showed an increase,40,47 whereas a further 2 studies
showed no signiﬁcant change42,55). Finally, 3 studies investigated the latency to REM sleep and all 3 found a signiﬁcant
decrease during cannabis withdrawal.40,42,57
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Withdrawal and relapse to cannabis use
A total of 11 articles gave the proportion of participants
involved in a study of cannabis withdrawal that reported
relapse to cannabis use.16,18–20,24,41,46,48–50,54 The reported proportion relapsing to cannabis use ranged between 16% and
93%, with an average of 51.4%. Notably, the severity of withdrawal was identiﬁed to be a signiﬁcant predictor of relapse in
2 studies,15,21 although no association was found in 2 further
studies.18,48
A total of 3 studies reported the percentage of participants
reporting relapse due to sleep-related problems of withdrawal.16,19,20 One study cited that “more than 50%” of the
sample reported sleep-related problems were responsible for
their relapse.19 A second study stated that of those who
reported sleep problems, 11% used cannabis to compensate.20
Finally, more detail was provided by Levin and colleagues16
who reported that a median of 13.3% of a large sample of adult
cannabis smokers relapsed to cannabis use after experiencing
sleep problems including: “waking up during the night” (15.8%
relapsed); “sleep less than usual” (15.6% relapsed); “trouble falling asleep” (14.6% relapsed); “waking up earlier than usual”
(12.0% relapsed); “strange dreams” (10.2% relapsed); “sleep
more than usual” (8.7% relapsed); “vivid dreams” (7.8%
relapsed); and “other sleep problems” (33.3% relapsed).
A ﬁnal article combined data from 5 studies to analyze the predictors of relapse (3 were published cannabis withdrawal medication trials49,50,54 and 2 were unpublished studies on cannabis
relapse). Data were limited to a combined total of 51 participants
who had received placebo conditions in these cannabis withdrawal
medication trials. Only tobacco smoking status (smokers were
19 times more likely to relapse to cannabis) and age of onset to cannabis use (all those who relapsed were aged over 25 years when they
started smoking cannabis) were signiﬁcant predictors of relapse. In
contrast, the severity of relapse (number of self-administered cigarette puffs recorded by those who relapsed) was predicted by (1)
increased ratings of feeling “high”; (2) objectively measured sleep
onset latency (every 10 minutes increased the estimated number of
puffs by 81%); and (3) increased ratings of feeling “miserable.”

Conclusions
In our review of 36 articles that included a measure of cannabis
withdrawal and sleep, the most striking ﬁnding was a general
lack of studies that used validated or objective measures. Moreover, there was a lack of studies that controlled for confounding
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variables such as other substance or medication use and potentially common preexisting sleep-affecting conditions such as
chronic pain and depression. Among other less common limitations, these faults resulted in our reporting that the relevant
articles were of low to moderate quality. Across these articles, a
withdrawal syndrome caused by abstaining from cannabis use
was consistently reported. In contrast, the speciﬁcs of sleeprelated symptoms of withdrawal remain somewhat unclear.
Just over half of the participants across studies reported
experiencing multiple symptoms of cannabis withdrawal when
abstaining from cannabis use. For approximately one third of
these individuals, these symptoms included a self-reported
sleep-related problem, most commonly trouble falling asleep,
waking up during the night, and/or experiencing strange
dreams. Notably, during attempts at cannabis abstinence
among participants of these studies on cannabis withdrawal,
just over half reported relapsing to cannabis use and approximately 1 in 10 of these individuals report that this relapse was
an attempt to alleviate problems sleeping.
Across studies that reported prevalence statistics, when
abstaining from cannabis use, participants commonly
reported experiencing “trouble sleeping” (41.5% of participants on average), “strange dreams” (34.4%), and “waking
up early” (33.2%), whereas “sleeping more than usual” was
less common (10.9%). In addition, participants commonly
self-reported reductions in the total amount of time they
spent asleep (this was observed in only half of the studies
that objectively measured sleep time) and corresponding
reductions to sleep efﬁciency and sleep quality. In contrast,
the impact of these symptoms on the experience of sleep is
uncertain. That is, reports of sleep satisfaction were largely
unchanged, and ﬁndings from across studies using objective sleep measures (such as polysomnography) were
mixed. However, there was a trend in line with the selfreported sleep “disturbance” in that periodic limb movements and waking after sleep onset may increase during
withdrawal. In addition, sleep latency may increase and
latency to REM sleep may decrease in withdrawal. As
such, these indications of disturbed sleep should be of particular focus in future research.
While the speciﬁc mechanisms by which sleep is affected
during cannabis withdrawal remain unclear without further
study with consistency in sleep measures and timeframe,
there is substantial support for the presence of disruption,
although there was inconsistent evidence that this leads to
relapse. Importantly, the health impact of sleep disruptions
during cannabis withdrawal also remains to be assessed and
is a necessary topic for future research among samples of
cannabis abstainers. As sleep problems during cannabis
withdrawal are common, to best prepare individuals seeking
to abstain from cannabis use, it is important to assess and
address any sleep problems as necessary during treatment.
Given the risk of bias associated with the reviewed studies,
there is a clear need for large-scale, longitudinal, and wellcontrolled studies on the speciﬁc effects of cannabis abstinence on sleep. It is particularly important for future study
to address the impact of cannabis use history and dose on
sleep-related withdrawal symptoms as well as their health
impact and intensity timeline.
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