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RESEARCH PAPER

Persistent sleep problems among people in recovery from substance use
disorders: a mixed methods study

Aleksander H. Ergaa,b , Sverre Nesvåga,c, Ingrid Elin Dahlberga and James R. McKaya,d

aCentre for Alcohol and Drug Research, Stavanger University Hospital, Stavanger, Norway; bDepartment of Biological and Medical Psychology,
Faculty of Psychology, University of Bergen, Bergen, Norway; cDepartment of Public Health, Faculty of Health, University of Stavanger,
Stavanger, Norway; dDepartment of Psychiatry, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA, United States

ABSTRACT
Background: The aims of this study are to examine the one-year trajectory of sleep problems, identify
clinical correlates, and describe subjective experiences related to persistent sleep problems during
recovery from substance use disorders (SUD).
Methods: This study builds on a sequential mixed method design. The quantitative component fea-
tures data from a prospective longitudinal study of 127 poly-SUD patients in the Stavanger area in
Norway, while the qualitative component describes a thematic analysis of interviews with 16 persons
from this study still experiencing sleep problems after at least one year of abstinence.
Results: The prevalence of sleep problems at baseline for the whole cohort was 79%. Among the 59
patients who were abstinent after one year, N¼ 20 (33.9%) had moderate and N¼ 11 (18.6%) had severe
sleep problems. Persistent sleep problems were associated with psychological distress and were experi-
enced as a major challenge in the struggle to stay drug free. Establishing daily routines related to work,
school, and care for children were coping strategies for participants with persistent sleep problems.
Conclusions: Persistent sleep problems are often overlooked in a clinical setting. Based on our find-
ings, these issues pose a major challenge in the struggle to stay drug free. For patients with psycho-
logical distress, and lack of responsibilities that established daily routines, sleep difficulties may result
in increased risk of drug use episodes that result in relapse. These results argue that screening and evi-
dence-based methods for insomnia and sleep health-programs should be commonplace adjunct inter-
vention for patients with SUDs.
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Introduction

Sleep problems are among the most often mentioned factors
associated with substance use disorders (SUD), although it is
unclear to what extent sleep problems either directly or
indirectly affect the ethology of SUD (Conroy and Arnedt
2014; Vandrey et al. 2014). However, sleep problems have
been found to be one of the most common negative conse-
quences of both acute and more chronic heavy substance
use (Mahfoud et al. 2009). While different kinds of substan-
ces (e.g. alcohol, different illicit and prescribed drugs) have
quite diverse acute negative effects on sleep quality and
quantity, chronic heavy substance use seems to have much
the same negative effects on sleep, regardless of which sub-
stance is used (Hasler et al. 2012).

Much of the work that has been done on sleep disorders
and substance use has focused on alcohol use disorders
(Angarita et al. 2016). Individuals with chronic alcohol
dependence were found to have greater odds of insomnia over
a 13-year follow-up than those who were able to remit alcohol

dependence (Crum et al. 2004). In alcohol treatment samples,
50% or more of patients have significant insomnia in the six
months prior to treatment (Brower 2001; Brower et al. 2011).
In early abstinence from alcohol, sleep tends to be short, frag-
mented, and shallow, with some abnormalities persisting after
two years of abstinence (Drummond et al. 1998).

Moreover, sleep disturbances have often predicted relapse
to alcohol use. In a study by Brower et al. (2001), 60% of
alcohol patients who had insomnia prior to treatment
relapsed in the five months following treatment, versus 30%
of those without insomnia. Patients with alcohol use dis-
order who were still experiencing insomnia after 5months
of abstinence were at a greater risk for relapse at 14months
(Drummond et al. 1998). In a study of veterans in treatment
for alcohol use disorder (AUD), insomnia was associated
with higher drinking quantity and alcohol-related conse-
quences (Miller et al. 2017). Moreover, increased insomnia
partially accounted for the relation of depression and post-
traumatic stress disorder to later drinking problems in that
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study. A recent study by Short et al. (2019) found that in
military service members, insomnia predicted worsening of
heavy drinking and alcohol-related problems over a six-
month follow-up. However, one study found no relation
between sleep disturbances at admission or discharge from a
residual program and alcohol relapse at 12months (Kolla
et al. 2015).

A few studies have looked at changes in sleep disorders
over time in individuals with AUD. Brower et al. (2011) fol-
lowed a cohort of 267 people with alcohol dependence for
6months. Forty-seven percent of the cohort was classified
with insomnia at baseline. Insomnia correlated strongest
with female gender, unemployment, and severity of co-
occurring mental health and alcohol problems, but not with
alcohol consumption levels. Insomnia symptoms improved
significantly among abstinent and moderate drinkers, but
did not improve among those who had relapsed to heavy
drinking. Furthermore, one third of the abstinent and mod-
erate drinkers were still classified with insomnia at
sixmonths follow-up. In this study, none of the co-occurring
problems measured at baseline was found to explain the per-
sistence of insomnia in either the abstinent, moderate or
heavy drinking groups. A study by Zhabenko et al. (2013)
showed that drinking predicted poor sleep among people
with alcohol use disorder over an extended period of time
(2.5 years in this study), and that the effects of drinking on
poor sleep was mediated by the level of depression.

Sleep abnormalities are also frequently present in individ-
uals with drug use disorders and predict poorer treatment
outcome (Angarita et al. 2016; Huhn and Finan 2021). Sleep
disorders in primary care patients predicted a higher rate of
subsequent treatment for both drug and alcohol use disor-
ders (Fortuna et al. 2018). In patients receiving addiction
treatment, data collected with ecological momentary assess-
ment over three weeks indicated that poor sleep was associ-
ated with increased drug craving (Freeman and Gottfredson
2018). A study by Magnee et al. (2015) found that sleep dis-
turbances among people with SUD are associated with
reduced health-related quality of life.

Cocaine users have chronically impaired sleep, which
tends to improve with abstinence (Angarita et al. 2016).
However, sleep problems in early cocaine abstinence impair
cognitive abilities and increase risk of relapse (Angarita et al.
2014). In a secondary analysis of data from 96US treatment
programs, sleep disturbances were related to more substance
use prior to treatment and higher rates of cocaine use after
treatment (Dolsen and Harvey 2017). With regard to canna-
bis, poor sleep quality during periods of abstinence is associ-
ated with high relapse rates (Angarita et al. 2016). For
example, poor sleep quality prior to self-guided cannabis
quit attempts predicted a greater risk of cannabis relapse
within two days (Babson et al. 2013). A recent review found
that sleep disturbances in individuals with opioid use disor-
ders are often correlated with negative treatment outcomes
(Huhn and Finan 2021).

Sleep disorders may contribute to higher rates of relapse
in those with alcohol and drug use disorders through a
number of mechanisms. Insomnia and other sleep problems

are correlated with multiple measures of distress, including
chronic stress levels, stress reactivity, high negative and low
positive affect, chronic pain, and drug craving (Huhn and
Finan 2021). Lack of sleep can also impair cognition and
judgment (Angarita et al. 2014). A considerable amount of
research has linked these factors to substance use and to
increased risk of relapse after treatment (Brewer et al. 1998;
Keyes et al. 2011; Sinha 2012).

There is also a relative lack of qualitative information on
the experiences of individuals with substance use disorders
who are also struggling with insomnia and other sleep prob-
lems. In one qualitative study that was done with 77 people
with a heroin use disorder, Nettleton et al. (2011) found that
coping with sleep problems represented a major challenge in
the struggle to remain drug free and experience an improved
quality of life. The establishment of more regular sleep prac-
tices was found to be an important marker of being
in recovery.

To sum up, a growing literature confirms that sleep prob-
lems are closely related to substance use disorders. Sleep
problems often persist for long periods after a person has
become abstinent. Coping with sleep problems and establish-
ing good sleep practices represent a major challenge for peo-
ple in recovery from SUD and persistent sleep problems are
an ongoing risk factor for relapse. Except for the study by
Zhabenko et al. (2013), however, the observation times have
been rather short in most studies, concentrating only on the
first period with acute withdrawal problems or up to six
months of follow-up. Moreover, there is more limited infor-
mation on the impact of sleep disorders on recovery in those
with drug use disorders or polysubstance use disorder.

This report addresses some of the limitation in know-
ledge about the impact of sleep disorders in patients with
substance use disorders, through the utilization of both
quantitative and qualitative methods, in a cohort of 127
patients with polydrug use disorder (pSUD) who received
treatment in Norway and were followed for an extended
time period. The quantitative component of the study
addressed the following questions:

1. What were the prevalence and variation in sleep prob-
lems at baseline among a cohort of persons seeking
treatment for polydrug use disorder?

2. Are persistent sleep problems associated with psycho-
logical, social, or drug use related factors?

The second, qualitative part of this study examine the fol-
lowing questions:

1. How did sleep problems affect the daily lives of a sub-
sample of the participants who had been alcohol and
drug free for at least one year after baseline but were
still experiencing severe sleep problems at the time of
the study?

2. How did these participants try to cope with their per-
sistent sleep problems?

3. Did these individuals receive any treatment for their
sleep problems and if so, was it helpful?
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Materials and methods

This study has a sequential mixed methods design (Ivankova
2014; Doyle et al. 2016). The first part of the study is based
on quantitative analysis of data from a prospective, longitu-
dinal cohort study (the Stayer study) of 208 patients that
started a new treatment sequence in the Stavanger
University Hospital catchment area in Norway, in the period
from March 2012 to December 2015 (Hagen et al. 2016).
The second part of the study is based on qualitative data
from in-depth interviews with a subsample of 16 patients
from the Stayer cohort, who had severe sleeping problems at
baseline and were still having them after at least one year of
stable abstinence from alcohol and drugs.

Study design and participants

In order to access specialized treatment for substance use
disorders within the Norwegian public health service,
patients must fulfill the criteria for a diagnosis F1x.1—harm-
ful use, or F1x.2—dependency syndrome, as defined by the
ICD-10 (World Health Organization 1992). Inclusion criteria
included: (a) signed written informed consent; (b) polysub-
stance use as defined by the above diagnostic criteria; (c)
participant initiating a course of treatment within the sub-
stance abuse treatment services; and (d) age >16 years. We
did not exclude patients with comorbid mental disorders.
The Norwegian Stayer study was approved by the Regional
Ethical Committee (REK 2011/1877).

Of the 208 participants in the Stayer cohort, 44 patients
were omitted from this study due to mono substance use (e.g.
alcohol or cannabis) or a non-drug related addiction (e.g. gam-
bling disorder), leaving 164 patients fulfilling the criteria for
the current study. During the one year of follow-up, 15 partici-
pants (9.1% of participants with pSUD) dropped out from the
study. Ten participants were not included in the analyses
because of missing data on key study instruments. At the one -
year follow-up visit, 12 participants declined to complete the
PSQI, or had missing on at least one mandatory item on the
PSQI, leaving 127 participants eligible for this study.

Procedures

At baseline, participants completed a comprehensive neurocog-
nitive, psychological, and psychosocial assessment, administered
by trained researchers in the Stayer study group. This proced-
ure was repeated one year after baseline, with shorter follow-
ups at three and sixmonths. In order to reduce the risk of
attrition during follow-up, several strategies were implemented,
including follow-up by an SMS-tracker (Rubinsky et al. 2013;
Svendsen et al. 2017; Erga et al. 2021).

Assessment

Demographics, clinical history, lifestyle factors and informa-
tion about social functioning were gathered using a semi-
structured interview. In order to track substance use during
the follow-up period, two strategies was employed. First,

alcohol and substance use was tracked using the consump-
tion items from Alcohol Use Disorders Identification Test
(AUDIT-C) (Saunders et al. 1993) and the Drug Use
Disorders Identification Test (DUDIT-C) (Berman et al.
2007). These measures was administered 3, 6, and 12
months after baseline assessment. The instructions of both
AUDIT and DUDIT were changed from ‘past month’ to
‘since last assessment’ to assess substance use over the full
follow-up period.

For DUDIT-C, a cutoff score >1 was used as a definition
of current substance use. In order to limit the risk of false posi-
tives on AUDIT-C, a cutoff score of �5 was used as a defin-
ition of problematic alcohol use. In addition, data from the
SMS-tracker were used to provide information on drug use in
participants who missed either the three- or six-month follow-
up visits (details of the SMS-tracker and how it was imple-
mented are available in the Supplemental materials). The
course of drug use was categorized into three groups: (1) the
abstinent group who reported persistent abstinence over the
full 12-month period (i.e. no substance use episodes reported
during the follow-up time); (2) the early relapse with subse-
quent recovery group who reported substance use episodes in
the first 6 months of the follow-up period (i.e. score above cut-
off on AUDIT-C, DUDIT-C or SMS-tracker at 3 or 6months)
but were abstinence at the 12-month assessment; and (3) a
mixed course relapse group who had relapsed at the 12-month
evaluation, with or without substance use at 3 and 6months.
In this group, relapse was defined as a positive screening with
either AUDIT-C or DUDIT-C at the one-year follow-up visit
(additional details on the grouping procedure are available in
the Supplemental materials).

Sleep problems were assessed using a Norwegian transla-
tion of the PSQI (Buysse et al. 1989; Pallesen et al. 2005).
This is a validated, self-administered 19-item questionnaire
with seven subscale scores and a global PSQI score, with 5
points as a cut of for distinguishing between good and poor
sleepers. In several studies, including those with people with
substance use disorders (Sharkey et al. 2011; Brooks et al.
2012), it has been shown that self-reported measures provide
valid assessments of sleep problems. The PSQI was used to
measure sleep status at baseline and at one-year follow-up.
The global PSQI score was used to categorize patients as
normal sleepers (PSQI sum �5) or poor sleepers (PSQI sum
> 5), as proposed by the original authors. Due to the high
frequency of poor sleepers in this cohort, we also categorized
participants with PSQI sum � 10, as severely poor sleepers.
A cutoff of � 10 was a pragmatic choice and represents the
50% percentile of the baseline data on PSQI in this cohort.

The level of psychological distress was measured using
the 90-item self-report measure Symptoms Checklist 90—
Revised (SCL-90-R) (Derogatis 1994). Although the SCL-90-
R measures nine symptom dimensions, only the Global
Severity Index (GSI) was used for this study.

Statistics

In part 1 of this study, we performed a quantitative analysis
to describe the frequency and course of sleep difficulties,
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and further explore the association between sleep difficulties
and other measures. First, we estimated the frequency of
sleep difficulties at baseline by categorizing participants into
normal (PSQI sum �5) or poor sleepers (PSQI sum >5).
We further used T-tests and Chi-square analyses to analyze
baseline differences between these two groups in mean age,
gender, years of education, SCL-90-R GSI T-score, and indi-
cators of social functioning.

In order to further differentiate between different sleep
groups, we placed the participants into sleep categories (i.e.
normal, moderate difficulty, severe sleep difficulty) using the
before mentioned criteria. To examine the relation of sleep
status to drug use, the sleep categories were stratified by
course of drug use.

In an effort to further explore the association between
sleep difficulties and psychological distress, we used a one-
way ANOVA to investigate if the level of baseline psycho-
logical distress varied between normal (PSQI sum score �5),
moderate difficulty (PSQI sum score 6–9), and severe diffi-
culty (PSQI sum score �10) sleep groups. Tukey post-hoc
analysis was used to identify differences in SCL-90-R GSI
score between these groups. Lastly, a logistic regression
model was used to identify predictors of persistent sleep
problems at the one year assessment. In this analysis, a
dichotomous variable indicating persistent sleep problems
(PSQI � 5 at both assessments), or non-persistent sleep
problems, was used as a dependent variable. Independent
variables included age, gender, treatment type, addiction
course, SCL-90-R GSI score at baseline, and work status. All
statistical analyses were performed in SPSS v26 for PC. p
Values <.05 (two-tailed) were considered statistically
significant.

Qualitative method

The sample for the qualitative part of the mixed method
study was recruited after the one-year follow-up of the last
recruited participant in the Stayer study. At this time we
identified 14 abstinent Stayer study participants who had
severe sleeping problems at baseline and still had moderate
or severe sleeping problems (nine participants with moderate
and five participants with severe sleep problems) at their
one-year follow-up. In addition, we identified two abstinent
participants at one-year follow-up, who had no sleeping
problems at baseline but had developed moderate/severe
sleeping problems at the one-year follow-up. All these 16
participants were still abstinent when we identified them as
eligible for the qualitative part of the study. This means that
they had been abstinent between one and three years at the
time of the interview. All of the 16 Stayer study participants,
identified as eligible, agreed to participate in this part of
the study.

The interviews were conducted a researcher with both
lived experience as a drug user and schooling in qualitative
research methods. The interviews were based on a semi-
structured interview guide with a few main topics defined
by the research questions for this part of the study.
Furthermore, the interview guide contained a list of possible

follow-up questions for each main topic. The interviews
were audio-taped and transcribed in full. Together, the
member of the research group with user experience and the
second author analyzed all the transcripts and wrote the
qualitative part of the findings section. The transcripts were
analyzed using the software program NVivo 12. We pro-
ceeded through six steps recommended by Braun and Clarke
(2006). These steps are: (A) familiarization with the data,
(B) coding, (C) searching for themes within each main topic,
(D) reviewing the themes, (E) defining and naming the
themes, and (F) writing up the report. In this process, the
transcripts were read and re-read and adjustments to our
interpretations made, to ensure that we stayed close to the
participants experiences in the themes that we developed.
The presentation of the findings is organized in relation to
the main topics in this part of the study.

Results

Part I—quantitative analyses

A summary of the demographic variables is presented in
Table 1. Three participants in this study was minors (aged
16 or 17 years old). At baseline, the participants had a mean
PSQI global score of 9.5 (SD ¼ 4.5), indicating a mean score
well above the traditional cutoff on PSQI (SUM > 5).
Indeed, 79.5% (N¼ 101) of participants scored >5 on PSQI.
When categorizing participants according to the severity of
PSQI scores at baseline, 20.5% (N¼ 26) reported no sleep
difficulties, 34.6% (N¼ 44) reported moderate sleep difficul-
ties, and 44.9% (N¼ 57) reported severe sleep difficulties
at baseline.

Patients with sleep difficulties at baseline (PSQI > 5) did
not significantly differ from patients without sleep difficul-
ties (PSQI � 5) in age, gender, years of education, or social
variables. However, there was a significant difference in
SCL-90-R GSI T-score between patients with sleep difficul-
ties (M¼ 1.3, SD ¼ 0.6) and patients without sleep difficul-
ties (M¼ 0.6, SD ¼ 0.5), t(125) ¼ �4.6, p < .001. ANOVA
analysis with Tukey post-hoc analysis demonstrated a sig-
nificant difference was between normal sleepers (m¼ 0.6, SD
¼ 0.5), moderate (m¼ 1.0, SD ¼ 0.5), and severe (m¼ 1.4,
SD ¼ 0.6) sleep difficulties on the SCL-90-R GSI (F(2,127)
¼ 17.1, p< .001).

The course of substance use and sleep difficulties from
baseline to one year are fully summarized in Table 2. A total
of N¼ 30 participants were categorized in the ‘abstinence
group.’ On the one-year assessment, this group had an aver-
age sum score on DUDIT ¼ 0.6 (SD ¼ 2.1), with scores
ranging between 0 and 10. On AUDIT, the group had a
mean score of AUDIT ¼ 0.8 (SD ¼ 1.7), with scores ranging
between 0 and 6. Scores >0 on DUDIT and AUDIT were
accounted for by scores on the final items of the measures,
which pertain to consequences of drug use and do not indi-
cate consumption.

A total of N¼ 29 participants were categorized in the
‘early relapse with subsequent recovery’ group. At the one-
year assessment, this group had an average sum score on
DUDIT ¼ 0.2 (SD ¼ 0.8), with scores ranging between
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0 and 4. On AUDIT, the group had a mean score of AUDIT
¼ 0.4 (SD ¼ 1.0), with scores ranging between 0 and 4.

A total of N¼ 68 participants were categorized in the
‘mixed course relapse’ group. At the one-year assessment,
this group had an average sum score on DUDIT ¼ 19.3 (SD
¼ 14.2), with scores ranging between 0 and 44. On AUDIT,
the group had a mean score of AUDIT ¼ 13.1 (SD ¼ 11.0),
with scores ranging between 0 and 40. A total of 12 of these
participants reported no drug use at the one-year assessment
but reported alcohol use over the cutoff value (AUDIT-
C� 5). The mean AUDIT score for these participants were
13.5 (SD ¼ 7.8), with scores ranging between 5 and 26.

Among the N¼ 30 participants who had stayed abstinent
in the first year, N¼ 17 (56.7%) reported no sleep difficulties
after one year. N¼ 13 (43.3%) patients were categorized in a
less severe category when compared to baseline, N¼ 10
(33.3%) patients had similar or more severe sleep difficulties
after one year of follow-up, and N¼ 7 (23.3%) reported no
sleep difficulties at baseline and the one-year follow-up visit.

Among patients with early relapse with subsequent recovery
(N¼ 29), N¼ 11 (37.9%) reported no sleep difficulties after
one year. N¼ 10 (34.5%) patients was categorized in a less
severe category when compared to baseline, N¼ 12 (41.4%)
patients had similar or more severe sleep difficulties after
one year of follow-up, and N¼ 7 (24.1%) reported no sleep
difficulties at baseline and the one-year follow-up visit.
Among patients with mixed course relapse (N¼ 68), N¼ 14
(20.5%) reported no sleep difficulties after one year. N¼ 21
(30.9%) patients was categorized in a less severe category
when compared to baseline, N¼ 42 (61.8%) patients had
similar or more severe sleep difficulties after one year of fol-
low-up, and N¼ 5 (7.4%) reported no sleep difficulties at
baseline and the one-year follow-up visit

In the total sample, N¼ 78 (61.4%) reported persistent
sleep difficulties after one year. A logistic regression model
was fitted to determine the effects of age, gender, treatment
type, addiction course, SCL-90-R GSI score at baseline, and
work status on persistent sleep difficulties. The logistic

Table 1. Demographical variables for the participants at baseline (N¼ 127).

All (N¼ 127) PSQI �5 (N¼ 26) PSQI 6-9 (N¼ 44) PSQI >9 (N¼ 57)

Demographic variables and treatment history
Male, n (%) 83 (65.4) 16 (61.5) 31 (70.5) 36 (63.2)
Age 27.5 (7.5) 29.3 (7.1) 27.0 (7.8) 27.1 (7.5)
Years of education 12.4 (2.0) 12.7 (3.2) 12.2 (1.7) 12.5 (2.4)
Years of work experience 5.6 (5.7) 5.8 (6.7) 4.9 (5.1) 6.0 (5.7)
Previous treatment attempts, median (range) 1 (0 to 20) 1 (0 to 4) 1 (0 to 20) 1 (0 to 7)
Inpatient at baseline, n (%) 51 (40.2) 10 (38.5) 21 (47.7) 20 (35.1)
Native Norwegian, n (%)a 116 (91.3) 24 (92.3) 42 (95.5) 50 (36.8)
Permanent home, n (%)a 72 (56.7) 16 (61.5) 21 (47.7) 35 (61.4)
Stable income, n (%)a 84 (66.1) 17 (65.4) 26 (59.1) 41 (71.9)
Criminal lifestyle, n (%)a 36 (28.3) 5 (19.2) 14 (31.8) 17 (29.8)
In payed employment, n (%)a 19 (15.0) 1 (3.8) 3 (6.8) 15 (26.3)

Drug use characteristics
Age of drug debut 13.2 (2.2) 12.7 (1.7) 12.8 (1.8) 12.9 (1.8)
Historical intravenous drug use, n (%)a 78 (61.4) 20 (76.9) 28 (63.6) 30 (52.6)
Intravenous drug use last threemonths, n (%)a 43 (33.9) 12 (46.2) 14 (31.8) 17 (29.8)
Coping of addictionb, median (range) 4 (1 to 5) 4 (3 to 5) 4 (2 to 5) 4 (1 to 5)

Drug preference
Did not answer 23 (18.1) 3 (11.5) 9 (20.5) 11 (19.3)
Alcohol 7 (5.5) 1 (3.8) 4 (9.1) 2 (3.5)
Cannabis 23 (18.1) 1 (3.8) 9 (20.5) 13 (22.8)
Amphetamines 20 (15.7 5 (19.2) 8 (18.2) 7 (12.3)
Opiates 11 (8.7) 3 (11.5) 2 (4.5) 6 (10.5)
Benzodiazepines 8 (6.3) 2 (7.7) 4 (9.1) 2 (3.5)
GHB / GBL 2 (1.6) 0 0 2 (3.5)
Multiple 33 (26.0) 11 (42.3) 8 (18.2) 14 (24.6)

Clinical variables
SCL-90-R GSI 1.1 (0.6) 0.6 (0.5) 1.0 (0.5) 1.4 (0.6)
PSIQ, global score 9.5 (4.5) 3.7 (1.2) 7.5 (1.1) 13.6 (2.7)

SUD: The group with Substance Use Disorders; PSQI: Pittsburgh Sleep Quality Index; SCL-90-R: The Symptom Checklist-90-Revised. All data are mean (SD), unless
otherwise indicated.
aNumber of participants who respond positive to a yes/no question.
bCoping of SUD was scored on a liker scale ranging from 1 (no coping) to 5 (high level of coping).

Table 2. Reported sleep difficulties at baseline and one-year follow-up, stratified according to abstinence status after one year (N¼ 127).

1-year assessment

Abstinent (N¼ 30) Early relapse with subsequent recovery (N¼ 29) Mixed course relapse (N¼ 68)

PSQI
score �5

PSQI
score 6-9

PSQI
score �10

PSQI
score �5

PSQI
score 6-9

PSQI
score �10

PSQI
score �5

PSQI
score 6-9

PSQI
score �10

Baseline
PSQI score <5 7 3 0 7 0 1 5 0 3
PSQI score 5-9 4 3 1 2 5 1 7 11 10
PSQI score �10 6 3 3 2 6 5 2 12 18
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regression model was statistically significant, v2(7)¼24.3,
p¼ .001. The model explained 23.8% of the variance in per-
sistent sleep difficulties and correctly classified 72.2% of
cases. Increasing scores on SCL-90-R GSI at baseline and the
course of drug use predicted increased likelihood of persist-
ent sleep problems. Course of abstinence was also entered as
an independent variable. Here, we used abstinence as the
reference category, with ‘early relapse with subsequent
recovery,’ and ‘mixed course relapse’ as comparison groups.
Here, the odds of persistent sleep problems were signifi-
cantly higher for the ‘mixed course relapse’ group (OR ¼
4.7, 95% confidence interval 1.7� 13.0; p value¼ .003. The
results of the logistic regression are presented in Table 3.

Part II—qualitative analyses

At the time of the interviews, 2 of the 16 respondents in the
qualitative sample had been drug free for a year, 5 had been
drug free between one and two years, and 9 had been drug
free between two and three years. They were in rather differ-
ent life situations. Half of them lived alone while the others
lived with partners, all of whom were also former substance
users. Six of them had paid part-time or full-time jobs, two
worked at home taking care of small children, while the
other eight were without a job. In addition to the two
respondents caring for small children, there were two others
who had close relations to their own children, currently
under care from the Children Welfare Service.

Five of those interviewed had experienced considerably
better sleep at the time of the interview, relative to their
sleep problems at baseline. The other 11 had experienced
only a minor degree of improvement and still had what they
reported as severe sleeping problems after more than one
and up to three years of abstinence.

Problem characteristics
The sleep problems were characterized in much the same
way by all the participants. They had great difficulties in fall-
ing asleep, often lying in bed for hours before they got three
to six hours of sleep. Most of them also woke up many
times during sleep after experiencing bad dreams and night-
mares, often related to their earlier life as drug users. Some
compensated for the few hours of sleep during the night, by
sleeping during the day:

So then I am lying there thinking, and thinking that I can�t sleep.
Maybe I fall asleep at three and have to get up at six, when the

baby wakes up. So maybe I can get some sleep later in the day
when the baby sleeps.

The participants reported that the problem of falling
asleep was strongly associated with all the bad thoughts
about their past lives and their current problems with psy-
chological symptoms, problems in their relationships, prob-
lems with Children Welfare for those who had children, and
a general fear of what the future may bring. They found it
both difficult to understand and very frustrating that those
kinds of thoughts were largely absent during the day but
appeared as soon as they tried to sleep.

I struggle with thoughts. They bother me when I go to bed. Just
like a lot of pictures. Things from the past. Things I can�t tell
to nobody.

For some of the participants, these kinds of sleep prob-
lems came in periods of a week or two between periods of a
month or two of better sleep. They could not always relate
this pattern to something specific happening in their lives,
but they thought it had to do with some changes or events
in their daily lives.

It goes in fits and starts. It depends on the challenges I am facing.
After a meeting with the Child Welfare Service I am totally
exhausted. I sleep in the day and I am pondering at night.

Impact of sleep problems on daily life
The persistent sleep problems affected the daily lives of the
respondents in various ways and to differing degrees. All
respondents talked about getting physically run down, being
blunt and drowsy, having trouble with coordination, being
more sensitive to light and noise, and having a sensation of
‘tunnel vision.’ All respondents had a feeling of a general
bad mood. But while some felt mostly sad, others said that
they got easily irritable and angry.

Some felt that it was the first part of the day that was
most problematic, often in relation to child care, or attend-
ing school or work.

Sometimes I have actually fallen asleep in the middle of class.

Others felt worse in the evening:

I feel ok during the day, as long as I can take care of my child, be
with friends or my parents, and they help taking care of my child.
But after 5 pm I get really tired and irritable and not easy to be with.

Some told stories about the problem developing into a
vicious cycle.

Sometimes I have not been able to go to work. Instead, I have
gone straight back to bed and slept for a long time. As soon as I
wake up I feel really bad, realizing that the next day will be
even worse.

Most of the respondents felt that bad moods and a tired
body reduced their energy significantly. Some of those with
a relative short drug free experience had been in situations
where only small additional events had led to acute craving.
Others, with a longer drug free history, did not feel that the
sleep problem had led to acute craving, but more that the
long-term loss of energy could be a part of a slow increase
in relapse risk.

Table 3. Summary of logistic regression analysis with persistent sleep prob-
lems as the dependent variable.

Variable OR 95 % CI p value

(Constant) 0.3 – .301
Age 1.0 0.9–1.0 .698
Gender 0.8 0.3–1.8 .547
Abstinence [Reference]
Early relapse with subsequent recovery 2.2 0.7–7.2 .181
Mixed state relapse 4.7 1.7–13.0 .003
SCL-90-R GSI 2.7 1.3–5.5 .008
Work status, baseline 0.8 0.2–3.8 .573
Work status, 1 year 1.3 0.5–3.8 .768

Bold indicates significant p values.
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Yes, I can see how loss of energy can make me more vulnerable.
But, I have come a long way and can more easily identify the
things that increase my risk of relapse.

Trying to cope
All respondents had thoughts about what seemed to be
more or less healthy ways to minimize sleep problems and
cope with the consequences on their daily lives. In practice,
however, the respondents can be divided into two distinct
groups. There were those who managed to do at least some
or most of the things that are recommended from a sleep
hygiene perspective, such as being socially and physically
active during the day and being careful with training, heavy
meals, and a lot of blue screen light late in the evening.
However, there were others who did not follow any of these
recommendations, even if they were quite aware of them.

Surely I should have done all of those things, if I only could have
found the energy for them. Even meditation and such things. I
know that it doesn�t help sitting looking at the computer and the
television all night, but it makes the whole thing a bit more
livable, at least.

Those who had some external factors that organized their
day, such as child care obligations, school, work and/or organ-
ized leisure activities, such as training, and who had put in a lot
of effort in suppressing the effects of bad sleep, said that this
also helped them to live up to sleep hygiene recommendations.

I have pushed myself to go to bed and wake up at the same time
each day, even during the weekends. In the periods where I relax
on this, things quickly get worse.

The coping strategies that are recommended to reduce sleep
problems require the kind of energy and awareness that
respondents often simply do not have because of lack of sleep.
Respondents felt that only a few nights of bad sleep could easily
turn into a vicious cycle of lack of energy, reduced coping, and
further bad sleep, while a more positive cycle of better sleep
and more energy required performing the right coping strat-
egies for sustained periods, which often seemed impossible.

Training after work is really important for me. Natural
endorphin and strict routines also during the evening. But it can
also be too much and I come home too late, really tensed up, very
hungry and in need of hours of relaxing with TV series. Not the
smartest thing to do if you want a good night sleep.

Sleep problem treatment experiences
The respondents had little experience with health services
offering them any effective sleep problems treatment. In
fact, most of them had not received any treatment for their
sleep problems, in spite of the fact that they all had been
offered treatment for their substance use disorders and other
somatic and mental health problems. Knowledge about sleep
hygiene strategies seemed to be based mostly on what they
had heard in the media or from friends and relatives.

Some had been offered sleeping pills by their GP, but
most of them were very skeptical about any kind of medica-
tion, finding it to be in conflict with their aim of living a
drug free life.

I don�t take any kind of medication, not even pills for headache. I
would not have anything that reminds me of drugs.

Discussion

Sleep problems are common in people with alcohol and drug use
disorders and they predict poor treatment outcome and relapse
(Angarita et al. 2016). The negative impact of sleep problems on
recovery is likely accounted for by increases in stress, stress
reactivity, dysphoric mood, and pain, all of which are associated
with relapse (Sinha 2012; Huhn and Finan 2021). The results of
this study support and expand previous findings by using both
quantitative and qualitative data to describe sleep difficulties. The
prevalence of sleep problems among participants in this study
are in the same range or even higher than found it previous stud-
ies (Mahfoud et al. 2009; Wallen et al. 2014), and persistent sleep
problems were observed in 61% of the participants. Of note, 33%
of participants still report significant sleep problems after con-
tinuous abstinence for one year.

At baseline, participants who later relapsed were more likely
to report moderate sleep problems (40.3% vs. 26.7%) and less
likely to report no sleep problems (13% vs. 32%) than those
who remained abstinent. Moreover, they were more likely to
report worsening sleep problems at one year (22.1% vs. 3.6%),
compared to those who remained abstinent. Indeed these find-
ings argue for a significant benefit to sleep from continued
abstinence after one year. A promising note is that participants
who have relapse episodes early on with subsequent recovery
do not have increased odds of persistent sleep problems at
12months when compared to the completely abstinent group.
Still persistent sleep problems were common in both the
abstinent and the early relapse with subsequent recovery
groups, suggesting that abstinence is for many patients not suf-
ficient to recover from SUD-related sleep problems.

The qualitative results shed a considerable light on what
the experience of persistent sleep problems was like for the
participants, and how it affected their daily lives. Those
interviewed in the qualitative part of this study were 16 par-
ticipants from the larger Stayer study who still had moderate
to severe sleep problems at least one year after they stopped
using alcohol and drugs. Five of them had experienced some
improvement in sleep problems, but the other 11 had not.
In line with previous research (Brower et al. 2011) and the
quantitative part of this study, some of these individuals
relate their sleep problems to former and/or current health
and social problems while others also wondered if their sleep
problems are due to the negative impact of drug use on
their physiological diurnal rhythms (Hasler et al. 2012).

Sleep problems put a big strain on our participants’ abil-
ity to stay drug free and have a good life. In the qualitative
data, the participants tell stories about sleep problems affect-
ing their mood, relations to others, and obligations with
regard to childcare, school or work. They are, however, not
certain about how, and to what degree, their sleep problems
may lead to a higher risk of relapse. Some think that loss of
energy, due to sleep problems, can result in a higher risk of
relapse. Others think that the effect of persistent sleep prob-
lems on risk of relapse is mediated by their struggles with
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current health and social problems. A third stance was that
their ability to cope with sleep problems has become a pre-
requisite for their ability to cope with drug use cues and
craving. These first-person experiences are in line with pre-
vious quantitative research, in which persistent sleep prob-
lems were found to be associated with relapse. Relationships
between persistent sleep problems and the risk of relapse are
complex, in particular, when considering co-occurring
health, social problems, and coping strategies that may not
always be effective (Zhabenko et al. 2013). The findings on
how these participants try to cope with their sleep problems
are thus highly relevant. While we do not have data to con-
firm causation, it is worth noting that individuals with the
combination of persistent sleep problems and high levels of
mental distress may be considered at high risk for relapse.

The qualitative results suggest that ability to cope with sleep
problems is particularly related to the complete life situation
(Magnee et al. 2015). We found that daily obligations, such as
childcare, school and work, not only give meaning (and
income) to the participants’ life but also function as important
external diurnal rhythm ‘regulators.’ For some, leisure activities
can have the same function, but only for those who are able to
combine such activities into a diurnal rhythm that also pro-
motes good sleep hygiene. This is important information both
for people with persistent sleep problems who are recovering
from SUD and for those who provide support and treatment
to them. The message should be that obligations such as child-
care, school and work, and activities such as training, social
leisure, gaming, and looking at movies and TV, should not
only be seen as means for creating a meaningful life. These
activities should also be organized in a way so that they pro-
mote the ability to regulate diurnal rhythm, especially when
persistent sleep problems threaten to destroy quality of life and
increase the risk of relapse.

Many sleep medications are problematic for people in
recovery from SUD. Cognitive behavioral treatment (CBT)
approaches have been found to be effective in developing
better sleep hygiene practices and coping with the health
and social problems related to persistent sleep problems
(Chakravorty et al. 2019). It is possible that combining CBT
for insomnia with strategies to develop obligations and activ-
ities that promote both meaning and diurnal regulation
might be particularly effective in addressing sleep problems
in those recovering from SUD.

There are several strength and limitation to this study. The
main strength of this study is the use of mixed methods to address
sleep in a cohort of patients with SUD. Second, the inclusion of
an author who has lived experience with a substance use disorder
(author IED) in the analysis of qualitative data is a strength of the
study. Limitations include the lack of qualitative data from partici-
pants who relapsed, a lack of objective measures of drug use dur-
ing the course of the study, and a lack of data to provide a valid
estimation of duration of the relapse episodes.

Implications

Persistent sleep problems are prevalent among people in
recovery from pSUD, and are associated with adverse

outcomes. In addition, persistent sleep problems have severe
negative effects on mood, relations with others, and obliga-
tions regarding childcare, school or work; consequently they
put a significant strain on our participants’ struggles to stay
drug free. While external diurnal rhythm ‘regulators’ (work,
education, and family obligations) may have positive effects
on coping with persistent sleep difficulties, patients could
benefit from screening for sleep problems and adjunctive
evidence-based approaches (e.g. cognitive behavioral therapy
or sleep health-programs) to improve sleep difficulties dur-
ing the recovery phase. In addition, more research is needed
to gain deeper knowledge regarding the causes of insomnia
and generate specialized treatment methods to address per-
sistent sleep problems in patients with SUD.
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