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Introduction – sleep and its association with substance use disorders
A disturbance of sleep continuity has effects on next day functioning and behavior. One such
behavior is the use of psychoactive substances. Disturbed sleep is also a frequent complaint
among persons using alcohol and illicit drugs. Further, sleep dysfunction in the context of
substance misuse may contribute to increased severity of Substance Use Disorder (SUD),
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impaired quality of life, comorbid psychiatric complaints, suicidal behavior and
psychosocial problems 1,2. This narrative review focuses on the identification and treatment
of sleep disorders in persons with comorbid SUDs.

Assessment and diagnosis of substance use and sleep disorders
Substance use and SUD

Author Manuscript

Various aspects of substance use are relevant to sleep. Drugs can have an acute impact on
sleep by either increasing or decreasing arousal. Pharmacologically-specific sleep-related
withdrawal symptoms may occur upon cessation or reduction of heavy, sustained periods of
substance use 3. Problematic patterns of substance use may also lead to distress, which may
in turn impact sleep via non-pharmacological mechanisms. Commonly used substances in
the context of sleep-related problems include alcohol, cocaine, cannabis (marijuana), opioids
and sedative-hypnotic-anxiolytic medications.
Approach to the assessment of patients with sleep disorders
Patient complaints related to sleep most often consist of difficulty falling asleep, difficulty
staying asleep, or impaired daytime functioning. Symptoms of impaired daytime functioning
may include mood disturbance, fatigue, problems with concentration, or daytime sleepiness.
The common sleep-related disorders evaluated in the context of substance use include the
following:
1.

insomnia,

2.

circadian rhythm disorder-delayed sleep phase type, and

3.

sleep-related breathing disorder (SRBD).
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Figure 1 explains a strategy for screening patients in a clinical setting, especially in the
context of a primary care setting when substance use is suspected or confirmed.

Author Manuscript

Insomnia.—Insomnia is a disorder characterized by complaints of poor sleep continuity
(i.e. difficulty falling asleep and/or staying asleep), early morning awakening, and
impairment of daytime functioning 4. Insomnia may be assessed using a structured rating
instrument such as the Insomnia Severity Index (ISI) or a sleep diary. The sleep diary should
be prospectively completed for a week or more and yields multiple indices, see Table 1.
Acute insomnia denotes a recent onset of insomnia, less than 3 months in duration and
commonly precipitated by a psychosocial stressor, that may be treated with reassurance,
close monitoring, or with medications. Acute insomnia is also common in the acute
withdrawal phase from substances. However, most of the FDA-approved hypnotic
medications such as temazepam or zolpidem may be contraindicated in patients with SUD.
For those with chronic insomnia (≥ 3 months in duration), behavioral interventions such as
Cognitive Behavioral Therapy for Insomnia (CBT-I) are the recommended first-line
intervention. Insomnia comorbid with active substance use is optimally treated in a
substance misuse program or primary care setting staffed by clinicians with experience in
substance-related problems. In contrast, chronic insomnia in patients with remitted SUD are
best treated by referral to a sleep medicine clinic (see Figure 1).
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Circadian Rhythm Sleep Disorder – delayed sleep phase type (CRSD-DSP)—
Circadian rhythm sleep disorders are generated as a consequence of a mismatch between the
individual’s internal (biological) rhythm and the required environmental schedule. CRSDDSP is a particular subtype of circadian rhythm sleep disorders that is characterized by
going to bed later in the night and awakening later in the morning. This later sleep-wake
timing may interfere with daily activities and patients may present with complaints of
insomnia, sleepiness and impaired daytime functioning. Circadian rhythm sleep disorders
may be easily assessed in a clinic setting using sleep diaries, actigraphy or with the help of
rating scales that evaluate the patient’s propensity for sleep at a particular time during the
24-hour period. Prior research has linked alcohol use with the blunting of circadian rhythms
in healthy adults 5, and, alcohol use disorder (AUD) with insomnia and a nocturnal delay in
the rise of melatonin level (a marker of circadian activity) 6,7.
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Sleep-Related Breathing Disorder (SRBD)—SRBDs are characterized by disruption
of sleep by respiratory events. An individual may be screened for SRBD either using an inlaboratory clinical polysomnogram or home sleep monitoring using a portable sleep monitor.
OSA is condition characterized by loud snoring, breath interruptions and polysomnographic
evidence of obstructive apneas and/or obstructive hypopneas, see Table 1. Central sleep
apnea (CSA) syndrome may present similarly, but mostly consists of events with complete
cessation of airflow along with cessation of thoracic and abdominal wall movements for ≥
10 seconds. Figure 1 elaborates on ways to screen for SRBD in an outpatient setting. The
management of SRBD requires referral to a sleep medicine service.
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Limb Movement Disorders in Sleep—This category of sleep disorders includes
Restless Leg Syndrome (RLS) and Periodic Limb Movement Disorder. A patient with RLS
presents with “an urge to move the legs usually accompanied by or thought to be caused by
uncomfortable and unpleasant sensation in the legs,” which in turn leads to difficulty falling
asleep at bedtime 4. Patients in whom these disorders are suspected should also be referred
to a sleep center.
It should be noted that an individual might have multiple comorbid sleep and/or substance
use disorders. Complex case presentations may require co-treatment in substance use and
sleep medicine clinics.
Alcohol and sleep disorders
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Alcohol & Insomnia—Acute alcohol use has sedating effects, particularly on the
descending limb of the blood-alcohol concentration curve, and is sometimes used for its
sleep promoting effects. However, alcohol may disrupt sleep by interfering with homeostatic
and circadian balance, disrupting local sleep mechanisms, and distorting the
electrophysiology of sleep 1.
Risky alcohol use and AUD have been associated with subjective insomnia as well as
objective sleep continuity disturbance. In those with AUD, the prevalence of insomnia
ranges from 36-91% as compared to the 10% prevalence in the general population and is
prevalent in all stages of alcohol use disorder 1. The prevalence of insomnia decreases once
alcohol dependent individuals transition from active drinking to abstinence, with persisting
Med Clin North Am. Author manuscript; available in PMC 2019 July 01.
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insomnia possibly being a risk factor for relapse 1. However, in heavy drinkers with AUD,
sleep dysfunction may persist up to 2 years into recovery in a subset of individuals and is a
risk factor for relapse 8. Those who screen positive for AUD should be educated about the
association of insomnia with AUD.
Behavioral and pharmacologic interventions for insomnia in AUD have been studied.
Behavioral interventions have consistently demonstrated efficacy in treating insomnia
among individuals with AUD 1. Cognitive behavioral therapy for insomnia (CBT-I) is the
recommended first-line treatment for insomnia 9. Prior studies have demonstrated
conflicting results with gabapentin and trazodone 1. Other drugs that have demonstrated an
improvement in insomnia among alcohol-dependent patients have included acamprosate,
agomelatine, and quetiapine 1.
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If insomnia persists despite continued abstinence, patients should be referred to a sleep
medicine clinic. If a behavioral sleep medicine specialist is unavailable in the sleep clinic,
bibliotherapy, online sleep treatment programs, or evidence-based psychopharmacologic
interventions should be considered, such as gabapentin or ramelteon.
Most of the currently approved hypnotic medications such as zolpidem or eszopiclone are
contra-indicated in those with current AUD due to the potential risk of dependence and
drug-drug interactions secondary to polypharmacy in this population. Therefore, gabapentin
may be an alternative for those who continue to drink, although risks and benefits should be
carefully reviewed.
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Alcohol and SRBD—Alcohol relaxes the musculature of the upper airway and impairs
protective arousal response during sleep. These effects may lead to an aggravation of
snoring, fragmentation of sleep and worsening of preexisting SRBD. Treatment-seeking
persons with AUD have a higher intensity of sleep disordered breathing during alcohol
withdrawal and a high prevalence of SRBD 1. Continuous positive airway pressure (CPAP)
is the first line treatment modality, although alternatives to CPAP are also available
depending on severity.
Opioids and sleep disorders
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Opioid prescriptions for chronic pain analgesia along with opioid morbidity have increased
dramatically over the last two decades. Morasco et al. demonstrated that prescription opioid
receipt and increasing opioid dose were associated with greater self-reported sleep
disturbance among individuals with chronic pain, suggesting opioids worsen sleep beyond
the disruptive sleep effects of pain 10. Insomnia and SRBD are the primary sleep disorders
reported in those using opioids. Because pain and respiratory control are mediated by the
endogenous opioid system, opioid-induced impairment in breathing must be a central
concern of clinical evaluation in sleep-impaired persons.
Opioids and Insomnia—The majority of persons receiving opioids for chronic pain have
insomnia, and approximately three-quarters of persons receiving methadone maintenance
treatment (MMT) or buprenorphine for OUD have sleep complaints. Acute dosing of opioids
for the treatment of pain appears to improve aspects of sleep quality11. But as use continues,
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there appears to be a significant association between prescription opioid dose and selfreported sleep dysfunction. The most frequent complaints include increased sleep latency
and increased time awake after sleep onset12.
Among individuals with OUD, sleep gradually improves during the first 90 days after
initiating treatment with buprenorphine/naltrexone 13. Factors contributing to persisting
sleep complaints in opioid users are pain, depression14, benzodiazepine (BZD) use and
cigarette smoking. It should be noted that use of medications in the BZD class is common in
this population and is associated with longer sleep time estimates by patients than is
demonstrated during sleep studies. Still, many opioid users will use BZDs to facilitate
sleep15, increasing their risk for overdose, as both substances suppress respiration16,17.
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CBT-I treatment has been shown to improve sleep-related outcomes18-20, including patients
who had previously been prescribed medications for sleep21 and among patients whose
impaired sleep was secondary to pain22. Trazodone has failed to show efficacy in one study
23, and no data exist on other medications like doxepin or suvorexant.
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Opioids and SRBD—Opioid-induced impairment of breathing includes central
depression of the respiratory rate, amplitude and reflex responses, reduced brain arousal, and
upper airway dysfunction 24. SRBDs occur in the majority of chronic opioid users25. OSA
was observed in 39% of 140 chronic pain patients taking opioids26, whereas the prevalence
of OSA in the general population is estimated at 9% in women and 24% in men27. Risk
factors for SRBD in patients with OUD include smoking, female gender and increased body
weight 10. OSA in this population is likely due to opioid-induced reductions in airway
muscle activation28. CSA may arise from depression of hypoxic and hypercapnic ventilatory
drives, which are already reduced during sleep 24. This effect has been reported to occur in
0–60% of MMT patients 10 although it is rarely observed in the general population. CSA has
been associated with methadone dose and concomitant benzodiazepine use, and with higher
methadone blood concentration 10. Cases where CSA reverses after discontinuation of
opioid treatment have been reported 10. Although very little information exists on SRBD
associated with buprenorphine/naloxone, one study demonstrated incidence rates of 63% for
mild, 16% for moderate and 17% for severe OSA 29.
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Treatment recommendations for opioid-induced SRBD are limited by a lack of research on
the topic. As a first step, the option of discontinuing opioids should be considered in the
context of risks and benefits with this decision. When long-term treatment with opioid
therapy is continued, and SRBD is identified, treatment options include CPAP, adaptive
servo-ventilation (ASV), and bi-level spontaneous timed (ST) therapy 24. An alternative
option is switching to an injectable formulation of depot-Naltrexone, a mu-opioid receptor
antagonist.
Cannabis and sleep disorders
Acute cannabis or THC administration is associated with reduced latency to sleep onset, a
decrease in REM sleep and an increase in Stage 3 sleep 30. The hypnotic properties of
cannabis are often reported as a reason for use of cannabis, and may drive sustained use
patterns among individuals with underlying sleep dysfunction 2. However, there is evidence
Med Clin North Am. Author manuscript; available in PMC 2019 July 01.
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of tolerance developing to the hypnotic effects of cannabis use, likely due to neurobiological
changes in the endocannabioid system 30.
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Daily cannabis users self-report greater sleep disturbance compared with non-users and lessfrequent users, and treatment seeking cannabis users have high rates of disordered sleep
31,32. However, it remains unclear whether increased sleep problems among daily and
treatment seeking cannabis users reflects a direct impact of heavy cannabis use or that the
sleep dysfunction in this population is due to an underlying psychiatric or sleep pathology
that predated, and possibly contributed to the development of Cannabis Use Disorder
(CUD). Notably, one of the defining features of CUD is a cannabis withdrawal syndrome, in
which sleep difficulty and an increase in vivid/strange dreams are hallmark features 33. Sleep
difficulty typically lasts 2 to 3 weeks before returning to baseline levels, but the increase in
vivid/strange dreams appears to persist indefinitely, suggesting that cannabis suppresses the
recall or vividness of dreams rather than this being a true withdrawal effect 33.
Sleep difficulty during cannabis abstinence is a commonly reported barrier to cessation, with
individuals reporting relapse to cannabis use, increased alcohol use, or use of sedative/
hypnotic drugs to mitigate abstinence-induced sleep problems 33. Treatment-seeking
cannabis users often exhibit clinically significant sleep dysfunction, and poor sleep at the
beginning of treatment predicts relapse early in a quit attempt 32,34. Pilot studies suggest that
behavioral and pharmacological interventions that can improve sleep during treatment for
CUD may improve cannabis use outcomes35,36.
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The medicinal use of cannabis in the treatment of pain, multiple sclerosis, or post-traumatic
stress disorder (PTSD) can result in improved sleep. In some cases, the sleep improvement
may contribute to better clinical outcomes and an improved quality of life. However, longterm use of cannabis or THC primarily as a hypnotic agent is not recommended due to the
development of tolerance to its hypnotic properties, risk of long-term sleep disturbance and
subsequent withdrawal symptoms on abrupt cessation, which can exacerbate symptoms of
certain illnesses (e.g. PTSD).
Cocaine and its associated sleep disorders
Acute cocaine use increases arousal and binge use often occurs when the individual does not
sleep. Persons with cocaine use disorder (CoUD) seldom seek help for insomnia, however
recent studies that included objective measures indicate sleep dysfunction is common during
cocaine withdrawal 33.
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In a controlled trial of CoUD, modafinil (an FDA-approved medication for sleepiness in
adequately treated obstructive sleep apnea, narcolepsy and circadian rhythm disorder-shift
work) was superior to placebo in improving the total sleep time, stage 3 sleep and abstinence
from cocaine 33. Other medications investigated for sleep continuity disturbance in
individuals with CoUD have included lorazepam, tiagabine and mirtazapine. In a
comparative efficacy trial of lorazepam and tiagabine, both drugs decreased sleep latency but
tiagabine increased slow wave sleep in recently abstinent persons with CoUD.37
Mirtazapine, compared with placebo, transiently improved sleep onset latency (SOL) in
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depressed subjects with CoUD after 4 weeks of treatment, but didn’t reduce cocaine
consumption38.
Sedative-hypnotic-anxiolytic drugs and sleep disorders
Sedative-hypnotic-anxiolytic medications include benzodiazepine (BZD) medications and
newer non-BZD Z-drugs. Long-term use of BZDs may lead to dependence and characteristic
withdrawal symptoms upon discontinuation that include, autonomic hyperactivity, insomnia,
anxiety, and agitation. Similarly, reports also exist for abuse of non-BZD Z-drugs, though
the rate of misuse of these medications is lower than for BZDs.

Author Manuscript

Benzodiazepine use has been associated with other substance use disorders including
alcohol and opioid use, conditions that are also independently linked with insomnia
symptoms39-41. Abrupt cessation of these medications has been associated with sleep
complaints such as decreased total sleep time and a poor sleep quality. Among the sedativehypnotic medications, the intensity of withdrawal-induced insomnia is higher in those using
BZD class drugs as compared to the newer Z-drugs. In fact, withdrawal insomnia may be
mild or non-existent after cessation of use of these Z-drugs. Sleep disturbances following
abstinence from hypnotic medications typically improve over time during recovery,
suggesting it is a true withdrawal effect42.
There is scant literature on the treatment of sleep problems in patients with sedativehypnotic use disorder. Pregabalin has shown promise in decreasing insomnia and the use of
benzodiazepines and to bolster abstinence43,44. In addition to medications, behavioral
interventions such as relaxation therapy and CBT-I have demonstrated promise in treating
the insomnia 45.
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Summary and future directions

Author Manuscript

Sleep and SUDs are commonly comorbid conditions. Use of psychoactive substances often
leads to the development of complaints of disturbed sleep, insomnia disorder or circadian
rhythm sleep disorders. Abrupt cessation of substances of abuse commonly results in sleep
disruption, which may be treated with behavioral or pharmacological interventions as a
means of improving cessation attempt outcomes. Other sleep disorders, such as SRBD
should be considered in the differential diagnosis for insomnia, especially in those with
opioid use or AUD. When chronic insomnia or another intrinsic sleep disorder is suspected,
a referral to the local sleep center is recommended. Chronic insomnia may be optimally
treated with CBT-I. Acute insomnia or insomnia in the context of active substance use may
be best treated in an addiction medicine or a primary care setting where the preliminary
focus should be to target abstinence.
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KEY POINTS
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•

Insomnia is linked with substance use and withdrawal.

•

Cognitive behavioral therapy for insomnia (CBT-I) has shown promise as an
intervention for insomnia in individuals with alcohol and possibly other drug
use disorders.

•

Sleep disordered breathing should be considered in the differential diagnosis
of sleep maintenance insomnia, especially for patients misusing opioids and
alcohol.

•

Abstinence from substance use should be recommended for those with shortterm insomnia.

•

A referral to a sleep medicine clinic should be considered for insomnia
disorder or other intrinsic sleep disorders, especially during abstinence.
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SYNOPSIS
Sleep and substance use disorders are disorders that commonly co-occur. Insomnia is
commonly associated with use and withdrawal from substances. Circadian rhythm
abnormalities are being increasingly linked with psychoactive substance use. Other sleep
disorders such as sleep related breathing disorder should be considered in the differential
diagnosis of insomnia especially in those with opioid use or alcohol use disorder.
Insomnia that is brief or occurs in the context of active substance use is best treated by
promoting abstinence. A referral to a sleep medicine clinic should be considered for those
with chronic insomnia or when another intrinsic sleep disorder is suspected.
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Management of sleep-related symptoms in a patient with substance use disorder.
STOP-BANG questionnaire = a screening questionnaire for obstructive sleep apnea; AIS =
Athens Insomnia Scale; CSM questionnaire = Composite Scale of Morningness
questionnaire
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Sleep Efficiency (%)

NREM sleep

Stage 1 sleep

Stage 2 sleep

Slow Wave Sleep (stages 3 + 4)

Rapid Eye Movement sleep

Sleep Onset Latency (min)

REM Onset Latency (min)

Stage 1 (%)

Stage 2 (%)

Slow Wave Sleep (%)

REM (%)

(polysomnography or home sleep test)

(polysomnography or home sleep test)

Apnea Hypopnea Index (events/Hour)

Phase Advance

Phase Delay

Sleep Related Breathing Disorder

Obstructive Sleep Apnea

Central Sleep Apnea

Continuous Positive Airway Pressure

Bi-level Positive Airway Pressure

Adaptive Servo-Ventilation

Cognitive Behavioral Therapy for Insomnia

SE

NREM

N1

N2

N3/SWS

REM

SOL

REM-L

S1

S2

SWS

REM

Apnea

Hypopnea

AHI

Advance

Delay

SRBD

OSA

CSA

CPAP

BiPAP

ASV

CBT-I

A manualized behavioral treatment for insomnia, consisting of sleep restriction, stimulus control and cognitive therapy, for ≤ 8 weeks

A specialized form of positive airway pressure support where the delivered pressure changes when respiratory events are detected

A machine delivering air at two pressures; a higher pressure during inspiration and a lower pressure during expiration

A machine delivering air at a continuous pressure in order to prevent collapse of the air passage during sleep

A syndrome with symptoms (sleepiness, insomnia, snoring and witnessed apneas)/A.Fibrillation/CHF + ≥ 5 central events/hr of sleep

A syndrome with symptoms (loud snoring and breathing interruptions)/cardio-metabolic syndrome + AHI ≥ 5 events/hr of sleep

Abnormalities of respiration during sleep; include OSA, CSA, obesity hypoventilation and hypoventilation syndromes

Shift of the sleep cycle to a later time during a circadian period (24 hours)

Shift of the sleep cycle to an earlier time during a circadian period (24 hours)

Total number of apneas and hypopneas per hour of sleep, i.e. total number of apneas and hypopneas/TST

A partial cessation of airflow for ≥ 10 seconds, and, either a ≥ 4% drop in SpO2, or, an arousal (as seen on electroencephalogram)

A complete cessation of airflow for ≥ 10 seconds

The percentage of sleep that is spent in REM (total REM sleep/TST × 100); usually about 20-25%

The percentage of sleep that is spent in SWS (total SWS sleep/TST × 100); usually about 16-21%

The fraction of sleep that is spent in N2 (total Stage 2 sleep/TST × 100); usually about 45-55%

The fraction of sleep that is spent in N1 (total Stage 1 sleep/TST × 100); usually about 4-5%

Interval of time from onset of sleep to the appearance of the first epoch of REM sleep

Time from “lights out” until the onset of sleep in the reading pane

Sleep with saw tooth waveforms, rapid eye movements and low muscle tone

The presence of high amplitude and low frequency (0.5-2Hz), ≥ 20% of the epoch

The sleep stage that demonstrates sleep spindles and K complexes

Characterized by low eye movements, waves with low amplitude and, mostly 4-7 Hz frequency

The initial stages of sleep (N1 + N2 + SWS); about 80% of sleep

The proportion of time spent sleeping through the night

Description

Data from American Academy of Sleep Medicine (AASM). The AASM Manual for the scoring of Sleep and Associated Events, 2007; and American Academy of Sleep Medicine (AASM), 2012. Available
at: http://www.sleepnet.com/definition.html. Accessed Oct 28 2017.

Term

Acronym
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Commonly used terminologies in sleep medicine
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