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1. Introduction

Restless Legs Syndrome (RLS) is a movement disorder characterized by an urge to move the 

legs that is precipitated by rest, relieved by movement, and most pronounced in the evening 

or at night (Allen et al., 2003). RLS has gained substantial attention in recent years because 

of its clear links with not only sleep disruption, but also morbidity and mortality. Anecdotal 

reports and case series have suggested that RLS may be common among those experiencing 

opioid withdrawal (Ghosh & Basu, 2014; Park et al., 2010; Scherbaum, Stüper, Bonnet, & 

Gastpar, 2003). Moreover, opioids have been used successfully to treat RLS in patients who 

did not respond to first-line therapies (Trenkwalder et al., 2013; Walters et al., 1993). 

However, the prevalence of RLS among those experiencing opioid withdrawal is unknown, 

and whether the common appearance of this symptom is unique to opioids relative to other 

substance of abuse has not been studied. The aim of this study was to examine the 

prevalence of RLS during substance detoxification.
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Primary RLS, which affects approximately 5–10% of the population, causes substantial 

sleep disruption and has been associated with cognitive impairment (Allen et al., 2005; 

Pearson et al., 2006). Patients with RLS have been shown to exhibit deficits similar in 

magnitude to those incurred by one night of sleep loss on cognitive tests of prefrontal 

cortical function, including verbal fluency and trail making (Pearson et al., 2006). RLS is 

also associated with a decrease in health-related quality of life to a degree similar to that 

observed in patients with chronic medical conditions such as type 2 diabetes mellitus, 

depression, and osteoarthritis(Allen et al., 2005). Moreover, RLS has been associated with 

increased risk for long-term adverse health consequences, including an approximately two-

fold increase in the risk for cardiovascular disease (Winkelman, Shahar, Sharief, & Gottlieb, 

2008) and overall mortality (Li et al., 2013).

Secondary RLS, which occurs as a result of other health problems, also has serious adverse 

consequences. For example, increased morbidity and mortality has been demonstrated in 

patients with RLS associated with end-stage renal disease, an established secondary cause of 

RLS(Lin et al., 2015; Winkelman, Chertow, & Lazarus, 1996). These data underline the 

importance of both primary and secondary RLS as causes of acute distress and predictors of 

adverse health and functional outcomes.

One case series found evidence of RLS in 13% of those detoxifying from opioids 

(Scherbaum et al., 2003). However, only those cases of RLS that had been spontaneously 

described by the patient and documented by the clinician were included. Patients may not 

report RLS symptoms to their physician in this situation because they may not identify the 

symptoms as part of a distinct medical condition. Furthermore, RLS symptoms are 

notoriously difficult for patients to articulate and can easily be misinterpreted by physicians 

as the more generalized restlessness associated with opioid withdrawal. Without direct 

questions aimed at identifying the symptoms that are specific to RLS, the distinction 

between nonspecific restlessness and true RLS can not be rigorously ascertained.

Distinguishing nonspecific restlessness from true RLS may be important not only to the 

clinical management of opioid detoxification, but also for managing the risk for relapse 

following detoxification. Sleep disruption during protracted withdrawal from opioids may 

confer risk for poor outcomes (Barta, Kurth, Stein, Tennen, & Kiene, 2009; Beswick et al., 

2003); a case series suggested that RLS may also continue following acute withdrawal 

(Ghosh & Basu, 2014). Data from participants with alcohol use disorder suggest that 

ongoing sleep disruption may also increase risk for relapse, particularly among those who 

report using substances to aid with sleep (Brower, Aldrich, Robinson, Zucker, & Greden, 

2001). Thus, identifying and treating RLS may also be important for mitigating the risk for 

relapse immediately following detoxification.

We conducted an observational study aimed at determining the prevalence of RLS among 

patients receiving detoxification from opioids or alcohol. To assess the specificity of RLS to 

opioid withdrawal syndrome, we compared the prevalence of RLS between patients 

experiencing opioid withdrawal and those experiencing alcohol withdrawal.
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2. Methods

2.1 Participants

Participants were recruited for a survey of adults receiving treatment on an inpatient 

substance use disorder treatment unit. Adults aged 18 and older with a primary diagnosis of 

a substance use disorder were eligible to participate. Exclusion criteria included any current 

psychiatric or medical condition (e.g., active psychosis) that would preclude the ability to 

provide informed consent or complete a brief survey.

All participants were receiving medical detoxification. Potential participants were 

approached by a member of the study staff and offered the opportunity to participate. After 

providing written informed consent, participants completed a battery of questionnaires. 

Diagnosis of primary substance use disorder was retrieved from the medical chart. Of the 

321 participants with either a primary opioid use disorder or alcohol use disorder, 304 

completed a measure of RLS and are included in the analyses below. All procedures were 

approved by the local Institutional Review Board.

2.2 Detoxification protocol

Patients presenting to the inpatient unit with alcohol or opioid use disorder were assessed for 

withdrawal symptoms and treated according to the following protocols. For those with 

opioid use disorder, the Clinical Opioid Withdrawal Scale (COWS) and vital signs were 

assessed every 4 hours to identify signs of opioid withdrawal. Buprenorphine was 

administered once the patient exhibited signs of withdrawal (COWS score greater than 8). 

Once patients were in withdrawal according to this measure, they received 4 mg of 

buprenorphine up to 3 times per day on the first day with a reduction by 4 mg per day, 

tapering off completely prior to discharge. Patients presenting with alcohol use disorder 

received 50 mg of chlordiazepoxide as needed for signs of alcohol withdrawal in the first 24 

hours with a taper by 25% per day over the next 3 days. Regular, ongoing monitoring of 

vital signs is conducted to identify the need for dose modifications.

2.3. Instruments

Demographic information was self-reported by participants, including gender, age, race, 

marital status, and employment status. Several clinical variables, including substance use 

disorder diagnosis, medication, and number of prior detoxifications were extracted from the 

medical chart.

The Brief Addiction Monitor is a self-report measure of substance use and functional 

consequences including ratings of physical and psychological well-being (Cacciola et al., 

2013). This measure was administered and used to determine the number of days of 

substance use in the previous month.

The diagnosis of RLS was established based on a questionnaire modified from the tool used 

in the second examination of the Sleep Heart Health Study (SHHS-2), amended to ask about 

symptoms in the past day or since stopping the drug. The questions reflect the diagnostic 

criteria established by the International Restless Legs Syndrome Study Group and have been 
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used in several large epidemiologic investigations (Allen et al., 2014; Budhiraja et al., 2012; 

Winkelman et al., 2008; 2009). The questions in Figure 1 reflect the required criteria for a 

diagnosis of RLS. Affirmative responses to questions 1a, 2, and 3 were required. For 

question 4, participants had to report that symptoms were present only “while resting, 

sitting, or lying down,” to avoid classifying leg discomfort from claudication or leg cramps 

as RLS. For question 5, RLS was defined as present if the participant responded “bedtime 

only” or “evening or nighttime.” If the response was “both day and night,” an affirmative 

response was required to question 6, “if both day and night, do they get worse at night?”

For further characterization of symptoms, participants were asked to rate the severity of their 

symptoms overall (none, mild, moderate, severe, or very severe) and their sleep disturbance 

due to these symptoms (none, mild, moderate, severe, or very severe). They were also asked 

to rate symptom severity on a scale from 0 (none) to 10 (maximum severity) at different 

times of day: “at bedtime,” “at night,” “during the day while resting,” and “during the day 

while active.”

2.3 Data Analysis

All variables were evaluated for skewness and univariate outliers to determine the 

appropriate statistical approach. First, the prevalence of RLS in opioid vs. alcohol use 

disorder was compared using a χ2 test. We then compared the opioid and alcohol use 

disorder groups on the severity of RLS symptoms using independent-samples t-tests. Given 

the use of multiple tests to compare symptoms between groups, the alpha was adjusted using 

the Sidak correction (alpha = .009).(Šidák, 1967) Finally, the difference in RLS prevalence 

in opioid vs. alcohol use disorder was tested in a logistic regression model controlling for 

sociodemographic variables, smoking status (current smoker vs. non-smoker), and current 

prescription for a serotonergic medication, which have been shown to be associated with 

RLS symptoms (Rottach et al., 2008). Alpha was set at .05 for the logistic regression.

3. Results

A total of 462 individuals were approached and offered participation (see Figure 2). Of 

these, 335 (72.5%) agreed to participate and enrolled in the study. The most common 

reasons for refusing participation were: not interested, concerns about privacy/

confidentiality, imminent discharge, and feeling ill. One participant was ineligible and 64 

expressed interest but were unable to enroll prior to discharge. For this analysis, those with 

either an alcohol or opioid use disorder as the primary disorder were included (n=321); of 

this subset 304 completed the RLS survey and were included in this study.

The sample consisted of 124 adults with primary opioid use disorder and 180 with primary 

alcohol use disorder. The mean age was 37.7 years (SD=13.4), and the sample was 31.7% 

(n=96) female. Self-reported race was mostly White (94.1%). Employment status of the 

sample was self-reported as 42.6% unemployed, 45.3% employed, and a small percentage of 

other employment statuses (student, retired, or disabled). The majority of the sample was 

single (59.4%), followed by married (28.7%), and divorced (6.9%), with fewer than 5% 

separated, widowed, or partnered.
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Sociodemographic and clinical characteristics of the sample categorized by primary 

substance use disorder and presence of RLS are presented in Table 1. There were several 

significant differences between those with opioid use disorder and alcohol use disorder. 

Those with opioid use disorder were younger (t[302]=−12.69, p <.001), more likely to be 

single (χ2[1, 303]=62.91, p<.001), more likely to be a current smoker (χ2[1, 301]=20.47, 

p<.001), more likely to have used substances more than 15 days in the previous month 

(χ2[1, 304]=13.41, p<.001) and less likely to have a current prescription for a serotonergic 

medication (χ2[1, 304]=7.03, p<.01). These variables were included as covariates in the 

logistic regression model.

In the total sample, 33.6% met a likely RLS diagnosis. This included 50.8% of those with an 

opioid use disorder and 21.7% of those with an alcohol use disorder. This difference was 

statistically significant (χ2[1, 304]= 27.96 p < .001; see Figure 2). Moreover, among those 

with a primary alcohol use disorder, participants who reported any opioid use in the past 30 

days (n=28) were more likely than those with no opioid use (n=151) to have RLS; however, 

this association was not significant, perhaps due to limited power to detect this effect (χ2 

[1.179]= 3.78, p = .052).

The logistic regression model showed that opioid use disorder was significantly associated 

with RLS diagnosis, even controlling for the variables that were significantly different 

between the alcohol and opioid use groups (age, marital status, smoking status, and use of 

serotonergic medications). Diagnosis of opioid use disorder was associated with more than 

twice the likelihood of RLS diagnosis relative to diagnosis of alcohol use disorder (see Table 

2).

Among those with RLS, symptom severity was significantly worse among those with an 

opioid use disorder relative to those with alcohol use disorder for all symptoms assessed as 

well as overall symptom severity (see Table 3).

4. Discussion

Restlessness is a well-known symptom of opioid withdrawal. It is included in the Clinical 

Opiate Withdrawal Scale (COWS), a commonly used measure of withdrawal severity 

(Wesson & Ling, 2003). Previous retrospective chart reviews and small case series have 

suggested that restlessness in a subset of opioid withdrawal patients may reflect the specific 

sensorimotor disorder RLS. We applied the accepted diagnostic criteria for RLS and 

established that approximately half of the patients receiving medical detoxification for 

opioid use disorder report the defining symptoms characteristic of RLS.

Importantly, we found that the characteristic circadian component of RLS – predominance 

of symptoms in the evening and at night – is present during opioid detoxification. To further 

distinguish this disorder from nonspecific discomfort or restlessness associated with 

substance withdrawal, we utilized data from patients withdrawing from alcohol as a 

comparison group. Although alcohol withdrawal may involve generalized physical and 

psychological discomfort and insomnia, this study demonstrates that patients in alcohol 
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withdrawal experience symptoms that meet criteria for RLS with a much lower frequency 

than patients in opioid withdrawal.

A prior study of patients undergoing rapid opioid withdrawal provides preliminary evidence 

supporting opioid withdrawal as a cause of RLS (Freye, Levy, & Partecke, 2004). In that 

study, gabapentin, a drug known to be effective for primary RLS, provided substantial relief 

of these symptoms. Additionally, Ghosh et al. reported that RLS symptoms developing 

during opioid withdrawal in some cases persist beyond the duration of the opioid withdrawal 

syndrome, further supporting the idea that this syndrome is distinct from the withdrawal 

itself (Ghosh & Basu, 2014). Low-dose opioid medications have long been recognized as 

effective treatments for RLS and are included in current treatment guidelines for RLS, a fact 

that underscores the importance of this neurochemical system in the pathophysiology of 

RLS (Aurora et al., 2012).

The primary limitation of this study was our reliance on questionnaires rather than clinician 

interview to diagnose RLS. Although not formally validated and not previously use in 

patients with substance use disorders, this questionnaire has been employed in large 

population-based surveys on RLS and is derived from current RLS diagnostic criteria 

(Budhiraja et al., 2012; Winkelman et al., 2008; 2009). The fact that the symptoms meeting 

RLS criteria were more severe and more likely to predominate at night among opioid 

withdrawal patients compared to alcohol withdrawal patients lends further credibility to the 

diagnosis.

Another limitation is that the relationship of RLS symptoms to the administration of 

buprenorphine (in the opioid withdrawal group) or benzodiazepines (in the alcohol 

withdrawal group) could not be determined. It is possible that these medications influenced 

the appearance of such symptoms. Buprenorphine, a partial agonist at opioid receptors, may 

mitigate RLS symptoms. Alternatively, while benzodiazepines improve sleep, they have not 

been shown to decrease the severity of RLS (Aurora et al., 2012). In the population studied 

here, the patients with opioid use disorder received buprenorphine, while the patients with 

alcohol use disorder received benzodiazepines. Thus, any confounding introduced by these 

medications would be expected to decrease the observed association between opioid use 

disorder and RLS symptoms.

This study was also limited by inconsistency in timing of the assessment during the course 

of withdrawal and lack of data about RLS symptoms which may have been present prior to 

the detoxification. Our aim here was not to provide a longitudinal assessment of symptom 

severity, although this would also be a valuable area of future research. Instead, this study 

provides a controlled confirmation that RLS is common among opioid withdrawal patients 

and is not merely a generic symptom of withdrawal, e.g. from alcohol. Several other 

conditions are known to be precipitants of RLS (so-called secondary RLS), including end-

stage renal disease, peripheral neuropathy, iron deficiency, and pregnancy. We believe that 

these data support the existence of a secondary form of RLS associated with opioid 

withdrawal. Future studies investigating the links between RLS and substance use disorder 

outcomes, as well as the course of RLS symptoms over time (i.e., whether these symptoms 

Mackie et al. Page 6

J Subst Abuse Treat. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



remit following remission of other acute withdrawal symptoms) are needed to better 

understand the impact of these symptoms in this population.

Although acute opioid withdrawal symptoms are typically time-limited, further research is 

needed to determine whether RLS symptoms continue past the initial detoxification period, 

including in patients on opioid maintenance therapy. In addition, it is possible that a subset 

of patients with opioid use disorder had pre-existing idiopathic RLS which triggered or 

perpetuated their opioid use disorder. Given the marked efficacy of opioid medications to 

treat RLS and the tendency for the condition to go unrecognized by medical providers, self-

treatment of RLS symptoms is a plausible contributor to opioid seeking behavior. Future 

studies should collect historical data that could help make this distinction.

One point of clinical relevance of the present study is the suggestion that treating RLS 

symptoms may be a helpful addition to the treatment of opioid withdrawal. Effective 

medications are available for primary RLS, and several have also been used successfully in 

other forms of secondary RLS (Aurora et al., 2012). For instance, both dopamine agonists 

and gabapentin have demonstrated efficacy in RLS secondary to end-stage renal disease 

(Dauvilliers et al., 2016; Giannaki et al., 2013; Thorp, Morris, & Bagby, 2001). Future 

studies should assess whether treating RLS during opioid withdrawal effectively manages 

symptoms and contributes to reduction in relapse to opioid use.
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Highlights

• RLS occurs in 51% of patients detoxifying from opioids.

• RLS occurs in 22% of patients detoxifying from alcohol.

• RLS is more severe in opioid detoxification compared to alcohol 

detoxification.
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Figure 1. 
Questionnaire for Diagnosis of Likely RLS
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Figure 2. 
Flow chart for recruitment of participants
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Table 1

Sample Characteristics by Primary Substance Use Disorder and Presence of Restless Leg Syndrome Diagnosis 

(% or mean (SD))

Variable

Opioid Use Disorder (n=124) Alcohol Use Disorder (n=180)

RLS (n=63, 51%) No RLS (n=61, 49%) RLS (n=39, 22%) No RLS (n=141, 78%)

Sociodemographic

 Agea 26.27 (7.95) 28.98 (11.72) 40.21 (11.63) 45.95 (12.47)

 White 95.2% 93.4% 92.3% 95.7%

 Singlea 88.9% 83.6% 53.8% 36.9%

 Employed 36.5% 41% 33.3% 52.5%

 Male 69.8% 77% 69.2% 63.1%

Substance Use

 Current smokera 81% 70.5% 53.8% 48.9%

 >15 days of use in the past montha 85.7% 90.2% 76.9% 68.1%

 Any opiate usea 100% 100% 25.6% 12.8%

 Any heroin usea 79.4% 77% 10.3% 2.1%

 Any prescription opioid usea 69.8% 70% 23.1% 11.3%

 Number previous detox hospitalizations* 4.09 (8.17) 3.19 (7.12) 1.55 (2.14) 2.62 (7.02)

Other Clinical

 Chronic pain 19.0% 15.3% 25.6% 12.8%

 Psychiatric disorder 61.9% 42.6% 82.1% 62.4%

 Serotonergic medicationa 11.1% 9.8% 23.1% 22%

Note.

a
Significant difference between alcohol use disorder and opioid use disorder groups as assessed by t-test (continuous variables) or chi-square test 

(dichotomous variables).

*
Data on number of prior hospitalizations was only available for 74.3% of the sample. Means reported reflect available data. For other variables, 

there was a small percentage of participants who declined to answer (full samples for each variable range from 298–304).
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Table 3

Mean (SD) Restless Leg Syndrome Symptom Severity by Substance Use Disorder

Severity variable Opioid Use Disorder (n=63) Alcohol Use Disorder (n=39) t

Symptom severity (rated 0–4)

 Overall 2.54 (0.64) 1.95 (0.73) 4.25**

 Sleep disturbance due to symptoms 2.52 (0.98) 1.74 (0.97) 3.93**

Time (rated 0–10)

 At bedtime 7.63 (1.80) 5.82 (2.41) 4.34**

 During the night 7.13 (2.01) 5.58 (2.43) 3.40*

 During the day while resting 5.11 (2.38) 3.53 (2.64) 3.06*

 During the day while active 2.83 (2.52) 1.47 (1.83) 2.88*

*
p<.01,

**
p<.001
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