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Relationship between sleep disturbances and addiction
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Abstract

Sleep disturbances particularly insomnia is a common harbinger of addiction. Insomnia is often times seen as a symptom of substance use disorder. Insomnia can
persist after successful recovery and remission. It may put individuals at risk of relapse.

Recognition of sleep disturbances and their treatment by incorporating sleep promoting strategies can lead to better outcomes. This review highlights the relationship
between sleep disturbances and addiction. It also provides insights into management strategies.

Introduction

Sleep disturbance is a risk factor for substance use disorder.
There is a bi-directional relationship between sleep disturbances and
substance use [1]. Sleep disturbances in adolescents who do not have
substance use disorders are associated with future development of
substance abuse [2,3]. Sleep disorders are common in patients with
addictive disorders. Mahfoud et al. (2009) described that significant
number of patients with addictive disorders had sleep disorders. The
most common sleep disorders were Insomnia, Sleep apnea and Restless
leg syndrome [4]. This review elucidates the relationship of sleep
disturbances and substance use.

Various substances of abuse are associated with a number of sleep
disorders, including insomnia, daytime sleepiness, parasomnia, and
sleep apnea [5]. A significant number of patients who abuse alcohol
have sleep disturbances [5]. Other substances of abuse like marijuana,
nicotine, caffeine, and cocaine, can also lead to sleep disturbances.
These substances disrupt the normal complex mechanisms involved
in initiation and maintenance of healthy sleep. They cause disruption
in a number of neurotransmitter systems including acetylcholine,
dopamine, gamma-aminobutyric acid (GABA), glutamate,
norepinephrine, and orexin [6].

Here we summarize the sleep disturbances caused by specific
substances of abuse.

Alcohol

Alcohol intake hastens sleep onset but it leads to fragmented sleep
during the rest of the night [7]. Chronic alcohol use leads to prolonged
sleep latency, overall decrease in sleep time, decreased sleep efficiency,
decreased rapid eye movement (REM) sleep, difficulty maintaining
sleep, early morning awakenings, nonrestorative sleep and fatigue
[8]. Acute alcohol use is associated with a decrease in total Rapid Eye
movement (REM) sleep, especially in the first half of the night, and with
an associated prolongation in REM onset latency. Figures 1,2 shows
effects of chronic alcohol use in patients with alcohol use disorder [9].

People also commonly use alcohol as a sleep aid. The above figure
also shows that habitual use of alcohol as a self -medication for sleep
problems is a risk factor for alcohol addiction. It also shows that
persistent sleep disturbances in abstinence is a risk factor for relapse.
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Insomnia is commonly seen in patients with alcoholism and
rates range from 36% to 91% in patients admitted for treatment of
alcoholism [10]. It is noteworthy that insomnia may persist even after
weeks or months of abstinence from alcohol [8]. This is very important
finding and it may put patients who are recovering from alcohol at
risk of relapse. Patients suffering from insomnia are at twice the risk of
developing alcohol-related problems. Sleep disturbances that persist in
the recovery process, may be associated with comorbid depression [8].

Alcohol may also cause increased upper airway resistance and
snoring even in people with no previous history of obstructive sleep
apnea (OSA) [11]. This increased predilection for OSA persists
even after abstinence of 3 to 6 weeks. This could lead to increased
daytime sleepiness in addition to disturbed sleep in patients with
chronic alcoholism. Sleep disturbances are commonly seen in
alcohol withdrawal and include hyperarousal and jitteriness with
short, fragmented sleep episodes and rebound in REM sleep [11]. In
severe withdrawal and delirium tremens (DTs), total sleep duration
is significantly curtailed, sleep is fragmented, and REM sleep may be
increased [12,13].

Marijuana

Marijuana has shown to improve sleep onset subjectively; however,
polysomnographic studies do not support this effect [14,15]. Marijuana
may slightly increase stage N3 sleep during acute use, but decrease
stage N3 sleep with chronic use and withdrawal [16]. Marijuana use
also leads to changes in REM sleep, with a decrease in overall REM
percentage during acute use and increase in REM percentage during
withdrawal [17]. Abrupt discontinuation from heavy marijuana use
can lead to poor sleep quality and contribute to early relapses. Vandrey
et al. [17] reported that extended-release zolpidem showed beneficial
effects on sleep when administered during cannabis withdrawal. The
study suggests that using hypnotics during cannabis withdrawal may be
a useful adjunctive strategy in the treatment of cannabis use disorders;
however, zolpidem has significant potential for abuse.
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Figures 1,2. Effects of chronic alcohol use in patients with alcohol use disorder [9]

Opioids

Opioids can cause changes in sleep architecture during the
intoxication and withdrawal. Sleep problems are seen during treatment
with opiates in induction, maintenance, and abstinence phases of use
[18]. During the induction phase, there is a decrease in REM sleep
and stage N3 sleep, and an increase in wakefulness and arousals. Sleep
efficiency and total sleep time are decreased, and stage N2 and REM
latency are increased. Sleep problems particularly insomnia is seen in
opiate withdrawal. There also decrease in REM percentage sleep during
opioid withdrawal. Long-term abstinence can lead to increase in total
sleep time and a rebound in stage N3 sleep and REM percentage. A
significant number of patients (up to 80%) on methadone maintenance
treatment have sleep problems. Chronic opioid use can also lead to
central sleep apnea (CSA) and CSA is seen in up to 30% of patients
on Methadone maintenance treatment [19]. Walker et al. [20] found
a dose-related and independent relationship between chronic opioid
use and CSA.

Cocaine and other stimulants

Sleep disturbances are common during cocaine intoxication
and withdrawal, including insomnia and hypersomnolence. Sleep
disturbances tend to normalize in about 1 week [21]. However, there
may be persistent and progressive sleep disturbances in cocaine
abstinence [22,23].

Persistent Sleep disturbances during prolonged periods of
abstinence from cocaine and can cause relapse to cocaine use [23].
Therefore, monitoring for sleep disturbance and improving sleep quality
should be a clinical focus during abstinence and recovery [24,25].

Amphetamine and related stimulants increase dopamine release.
During acute administration, d-amphetamine can cause a decrease
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in total sleep time and sleep efficiency as well as an increase in sleep
latency and the number of awakenings. During the withdrawal phase,
there is a decrease in sleep latency, an increase in total sleep time and
sleep efficiency [25].

Caffeine and nicotine

Caffeine is activating. The effects of caffeine usually lasts in our
system for about 6 hours. Acute caffeine administration close to
bedtime can lead to an increase in sleep latency, a decrease in total sleep
time, and decrease in stage N3 sleep [26].

There is some evidence that caffeine intake earlier in the day can
affect sleep during the coming night by decreasing total sleep time
and sleep efficiency. Caffeine withdrawal may lead to increased sleep
latency [26].

Nicotine has direct and indirect effects on sleep through several
different mechanisms [27]. Nicotine withdrawal during sleep, leading
to sleep disruption [28]. Smoking also leads to several medical problems
including chronic obstructive lung disease, which can also disrupt sleep
and affect sleep architecture. Smokers experience difficulty initiating
and maintaining sleep and are more dissatisfied with the quality of
their sleep. Polysomnographic studies show that nicotine increases
sleep latency, decreases total sleep time and decreases slow wave sleep
[29]. Nicotine can also cause nightmares and disturbed sleep.

Nicotine withdrawal can lead to poor sleep quality and increased
nightly awakenings [28]. In general patients should avoid excessive
caffeine use and limit any caffeine intake to mornings only.

Practical considerations

Sleep disturbances are common in addictive disorders. Treatment
of sleep disorders includes both pharmacologic and non-pharmacologic
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modalities. Addiction Treatment and Rehabilitation programs for
substance use disorders should incorporate evaluation and treatment
of sleep disturbances. Mere assumption that a focus on achieving and
maintaining sobriety will restore natural sleep patterns may put patients
at disadvantage and increased risk of relapse. Research has shown
that sleep disturbances, such as insomnia, continue to persist during
recovery and are significant risk factors for relapse. Pharmacologic
options for treatment of sleep disturbances in relation to substance
use disorder have been limited. Sedative-hypnotic medications are best
avoided given their high abuse potential, especially in patients with
alcoholism However with the advent of new classes of medications
like melatonin agonists, orexin antagonists, there is potential role of
these medications in addictive disorders. Sedative antidepressant
medications may be a good option for patients who have comorbid
depression, including the tricyclic antidepressants amitriptyline and
doxepin, but caution needs to be exercised when using these because
these can lead to life-threatening arrhythmias if taken in overdose
[30]. Mirtazapine is an antidepressant that has antihistaminic sedating
properties at lower doses and has demonstrated efficacy in patients
with alcohol use disorder and comorbid depression. However, no
randomized controlled trials are available that have evaluated the role
of mirtazapine as a sleep aid in patients with substance use. Among
antidepressants, trazodone seems to have the best support in the
literature for treatment of insomnia in alcoholism. Gabapentin has
been shown to sleep promoting effects particularly in alcoholism [31].
Melatonin has a role in the regulation of sleep-wake cycle. Melatonin
circadian rhythm dysregulation has been shown to oocur in patients
with chronic alcoholism [32,33]. Ramelteon, which acts as an agonist
at central nervous system melatonin receptors, has shown beneficial
effects in improving insomnia and total sleep time and decreasing
sleep-onset latency in small number of patients [34].

The non-pharmacologic interventions employed in the treatment
of insomnia include cognitive-behavioral therapy for insomnia (CBT1)
[35]. CBTi has been shown to be effective in patients during recovering
from alcoholism [35,36].

Conclusion

Sleep disturbances are commonly in addictive disorders in
various phases of addiction. Sleep disturbances can complicate the
course of recovery from substance use. Strategies that target sleep
disturbance become an integral part of recovery programs, including
non-pharmacologic and pharmacologic options. The evaluation and
treatment of sleep disturbances is important in fostering recovery and
preventing relapse. There is need for research on developing sleep
promoting agents that have low abuse potential and can specifically
target aspects of sleep that are disturbed by substance use.
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