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IMPORTANCE Extended-release naltrexone (XR-NTX) is a promising alternative treatment of
opioid addiction but has never been compared with opioid agonist treatment for effects on
symptoms of anxiety, depression, and insomnia.

OBJECTIVE To investigate whether XR-NTX unmasks or reinforces current comorbid
symptoms of anxiety, depression, or insomnia compared with opioid agonist treatment.

DESIGN, SETTING, AND PARTICIPANTS In this prospective randomized clinical trial, 159 men
and women aged 18 to 60 years with opioid dependence were randomized to 12 weeks of
treatment with either XR-NTX or combined buprenorphine-naloxone (BP-NLX) followed by a
9-month, open-label treatment study with participant choice of 1 of these 2 drugs. The study
was conducted at outpatient addiction clinics in 5 urban hospitals in Norway, with the clinical
trial performed from November 1, 2012, to October 23, 2015, and the follow-up study
completed on July 23, 2016. All analyses were conducted using an intention-to-treat sample.

INTERVENTIONS Extended-release naltrexone hydrochloride, 380 mg, administered as an
injection every 4 weeks or flexible doses (4-24 mg; target dosage 16 mg/d) of daily oral
combined BP-NLX.

MAIN OUTCOMES AND MEASURES Every 4 weeks, symptoms of anxiety and depression were
assessed using the 25-item Hopkins Symptom Checklist, and symptoms of insomnia were
assessed using the Insomnia Severity Index.

RESULTS In total, 159 participants were randomized to treatment with either XR-NTX (n = 80) or
BP-NLX (n = 79), and 105 participants (66.0%) completed the trial. The treatment groups
showed similar distributions of age (mean [SD], 36.4 [8.8] vs 35.7 [8.5] years), sex (61 [76.3%]
women and 54 [68.4%] men), and duration of heroin use (mean [SD], 6.9 [5.8] vs 6.7 [5.2]
years). For the clinical trial period, no overall differences were detected between treatment
groups for anxiety (effect size [95% CI], −0.14 [−0.47 to 0.19]) or depression (effect size [95%
CI], −0.12 [−0.45 to 0.21]) scores, but the insomnia score was significantly lower in the XR-NTX
group (effect size [95% CI], −0.32 [−0.61 to −0.02]; P = .008). In the follow-up period, no overall
differences could be detected in the effect size [95% CI] of scores for anxiety (0.04 [−0.34 to
0.42]), depression (−0.04 [−0.42 to 0.33]), or insomnia (0.04 [−0.33 to 0.42]) between
participants continuing with and participants switching to XR-NTX. No significant sex differences
between the 2 treatment groups were detected.

CONCLUSIONS AND RELEVANCE Comorbid symptoms of anxiety, depression, or insomnia in
abstinence-motivated persons with opioid dependence should not prevent switching from
treatment with an opioid agonist to treatment with XR-NTX.
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P ersons dependent on opioids fulfilling the criteria for
having substance use disorder have an increased preva-
lence of lifetime psychiatric disorders compared with

that in the general population,1-3 and these disorders are of-
ten in combination with insomnia.4,5 Grant et al6 reported that
20% of all persons in the US general population with a cur-
rent substance use disorder had at least 1 current indepen-
dent mood disorder and at least 1 current independent anxi-
ety disorder. Epidemiologic studies also report a lifetime history
of substance use disorder among approximately 24% to 43%
of individuals with anxiety disorders.7

Both anxiety and depression negatively contribute to the
course and treatment outcome in opioid use disorder.8,9 Ago-
nist treatment with methadone or buprenorphine or residen-
tial treatments 3have shown positive effects on coexisting anxi-
ety and depressive symptoms. However, the data have been
inconsistent8-10 for the type of substance used, frequency of
intake, and poly-drug use.11-15

Insomnia has been frequently associated with an in-
creased risk of psychiatric morbidity,16 and it has been esti-
mated that 10% to 15% of individuals with chronic sleep dis-
turbances have underlying substance use problems.17 Larger
scale studies on the prevalence and impact of insomnia in this
population are still lacking.

Extended-release naltrexone hydrochloride (XR-NTX) is
a promising treatment of opioid dependence,18-21 but until now,
no study has focused on changes in anxiety, depression, or in-
somnia after starting such treatment compared with these
changes in persons treated with an opioid agonist. Naltrex-
one inhibits the action of heroin and other opioid agonists by
competitively blocking the mu, delta, and kappa opioid re-
ceptors and lacks abuse potential or any risk of diversion.
Naltrexone also provides a prolonged period of abstinence from
opioids with a high level of protection from relapse and
overdose.

Our hypothesis was that administration of XR-NTX may
unmask symptoms of psychiatric distress concealed by daily
intake of opioids. The main aim and the end points of this study
were to assess the change in psychiatric distress reported as
symptoms of anxiety, depression, or insomnia in adults with
opioid dependence who were randomized to short-term treat-
ment with either XR-NTX or combined buprenorphine-
naloxone hydrochloride (BP-NLX) followed by a longer-term
treatment. Associations among anxiety, depression, or insom-
nia as well as sex differences and the use of illicit substances
were assessed by exploratory analyses.

Methods
This study consisted of a 12-week randomized clinical trial al-
locating patients by using a permuted block algorithm pro-
vided by an external authority to treatment with either intra-
muscular injection of XR-NTX in the gluteal region every fourth
week or with daily, sublingual BP-NLX. This portion of the
study was followed by a 36-week, open-label follow-up study
in which participants chose to receive 1 of the 2 drugs. The pri-
mary end points were changes in anxiety, depression, and

insomnia scores in the randomized clinical trial portion of the
study and during longer-term treatment. Participants were as-
sessed every 4 weeks from baseline to week 48 for anxiety and
depression symptoms using the 25-item Hopkins Symptom
Checklist (HSCL-25) and for insomnia using the Insomnia Se-
verity Index. The study was performed according to protocol
version 3C dated June 12, 2012, at all participating sites (trial
protocol in Supplement 1) and was approved by the Regional
Committee for Medical and Health Research Ethics South East
Norway, the Norwegian Medicines Agency, and the boards of
research ethics at the participating hospitals.20 Written in-
formed consent was provided by all participants.

The HSCL-25 is a screening instrument developed for the
assessment of change in anxiety and depressive symptoms in
the course of clinical treatment.22-24 It has robust validity and
reliability and can distinguish between low and high levels of
neurotic deviations.25,26 The questions are graded from 1 (not
at all) to 4 (extremely). The patient version of the Insomnia Se-
verity Index is a 7-element self-report questionnaire devel-
oped to assess insomnia in the previous 4 weeks, and this in-
strument has shown robust psychometric properties.16,27

The Insomnia Severity Index measures the latency of sleep on-
set, sleep maintenance, early morning awakening problems,
sleep dissatisfaction, daytime functioning affected by sleep dif-
ficulties, sleep problems apparent to others, and anguish
caused by sleep difficulties. The scoring is on a 5-point rating
scale, with 0 indicating no problem and 4 indicating a severe
problem.

Participants and Setting
Patients were recruited between November 1, 2012, and July
10, 2015, from outpatient clinics and detoxification units at 5
urban addiction clinics in Norway. Eligible participants were
men and women aged 18 to 60 years who had opioid depen-
dence as defined by the Diagnostic and Statistical Manual of
Mental Disorders (Fourth Edition). Criteria for exclusion were
other drug or alcohol dependencies and serious somatic or
psychiatric psychotic illness that would, according to hos-
pital records and our clinical judgment, interfere with study

Key Points
Question Does treatment with injectable extended-release
naltrexone unmask or reinforce symptoms of anxiety, depression,
or insomnia compared with daily sublingual treatment with
combined buprenorphine-naloxone among adults who have
opioid dependence but have recently undergone detoxification?

Findings In this randomized clinical trial of 159 men and women
with opioid dependence, both drug treatments were equally
effective in reducing symptoms of anxiety and depression, but
symptoms of insomnia were significantly further reduced by the
extended-release naltrexone treatment. All symptoms were
further improved by longer-term extended release naltrexone
treatment.

Meaning Comorbid symptoms of anxiety, depression, or insomnia
in abstinence-motivated adults with opioid dependence should
not prevent switching from opioid agonist to extended-release
naltrexone treatment.
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participation. Women of childbearing age could not be preg-
nant or lactating and agreed to use contraceptive methods.
Study personnel (Z.-H.L., K.K.S., A.O., and K.S.-H.) screened
patients for psychiatric disorders using the Mini-Interna-
tional Neuropsychiatric Interview, version 6.0,28 and a phy-
sician examined patients for serious somatic disease. Eligible
patients were referred to a detoxification unit following screen-
ing. Participants were not paid or compensated for taking part
in the study with the exception of reimbursement for travel
expenses. Race/ethnicity was defined by the participants and
was assessed to show whether the study participants fol-
lowed the ethnical distribution of the general population.

After taking part in individually adapted detoxification pro-
grams, patients were randomly assigned to start treatment with
either individually dosed BP-NLX (4 mg BP-NLX tablet con-
tains 4 mg buprenorphine hydrochloride and 1 mg naloxone
hydrochloride; 24 mg BP-NLX tablet contains 24 mg buprenor-
phine hydrochloride and 6 mg naloxone hydrochloride), 4 to
24 mg/d (target dosage, 16 mg/d), or XR-NTX, 380 mg, every
fourth week for 12 weeks. All per-protocol participants were
invited to enter a 36-week follow-up study conducted from
October 23, 2015, to July 23, 2016, either continuing their ran-
domized treatment or switching to their preferred medica-
tion. Participants who dropped out of the randomization phase
could be reincluded in the follow-up study after completing
another detoxification program. The procedure and selec-
tion of participants are described elsewhere.20,29

Dropouts were defined as not attending the assessment ex-
amination within 3 days of the scheduled date, terminating the
study medicine, or refusing to receive an injection.

Statistical Analysis
The primary analyses assessed the differences between the
scores of the 2 treatment groups for the trends of 3 outcome
measures—anxiety, depression, and insomnia—by estimating
a linear mixed model with fixed effects for group, nonlinear
time, and the interaction between group and time for each
measure.

Three exploratory analyses were conducted. Associa-
tions between anxiety and depression scores and substance
abuse (heroin, other opiates, benzodiazepines or sedatives,
amphetamine, and cannabis) were assessed by linear mixed
models with fixed effects for nonlinear time and substance use.
Next, main analyses stratified by sex were conducted by in-
cluding additional fixed effects for sex and a 3-way interac-
tion between group, sex, and time as well as all lower-order
interactions into a linear mixed model. Associations between
insomnia score and anxiety or depression scores were exam-
ined by the same linear mixed models as in the main analysis
with additional fixed effects for anxiety or depression scores;
3-way interactions between time, group, and score; and all
lower-order interactions.

All linear mixed models included random intercepts for
participants and an additional fixed effect for the period (ran-
domized clinical trial or follow-up), followed by interactions
between period and relevant variables. An autoregressive co-
variance structure was used. The cluster effect on the site level
was negligible and thus not included in the models. All analy-

ses were conducted on the intention-to-treat sample using SAS,
version 9.4. (SAS Institute Inc). A 2-sided P < .05 was consid-
ered statistically significant.

Results
Among the 232 participants assessed for eligibility, 165 were
included in the study, and 159 were randomized to treatment
with either XR-NTX (80 participants) or BP-NLX (79 partici-
pants). The reasons for exclusion or not being randomized
after inclusion were refusal to participate (51 [69.9%]), not
meeting inclusion criteria (9 [12.3%]), failed detoxification (6
[8.2%]), and other reasons (7 [9.6%]). At week 12, 105 partici-
pants (66.0%) had completed the randomized part of the study.
No significant difference in treatment retention between the
groups could be detected. Most participants (117 of 122) pre-
ferred XR-NTX when entering the follow-up study after week
12. These data were therefore based on XR-NTX participants
only, that is, those who continued with XR-NTX and those who
switched from BP-NLX to XR-NTX. At week 16, 8 participants
dropped out or failed detoxification, leaving 109 participants
in the follow-up study. In each group, 29 participants com-
pleted the study (ie, total of 58 participants; 10 women and 48
men) (Figure 1). Four participants tested positive for HIV, and
86 participants (54.1%) had positive hepatitis C tests. The mean
daily dose of BP-NLX was 11.2 mg (range, 6.0-24.0 mg). Par-
ticipant characteristics are given in Table 1.

The participants receiving XR-NTX and BP-NLX showed
similar age distribution (mean [SD], 36.4 [8.8] vs 35.7 [8.5]
years), sex distribution (men, 61 [76%] vs 54 [68%]; women,
19 [24%] vs 25 [32%]), duration of heroin use (mean [SD], 6.9
[5.8] vs 6.7 [5.2] years), race/ethnicity (white, 72 [90.0%] vs
70 [88.6%]), and other social characteristics corresponding to
data from the national registry of opioid-dependent sub-
stance users in Norway. Descriptive statistics for both treat-
ment groups are given in Table 2. The mean (SD) age of par-
ticipants who continued receiving XR-NTX in the follow-up
study was 36.0 (8.3) years and that of participants who
switched from receiving BP-NLX to receiving XR-NTX in the
follow-up was 35.4 (9.7) years.

At baseline, the mean (SD) scores were 18.6 (6.8) for anxi-
ety, 31.1 (10.3) for depression, and 12.9 (8.1) for insomnia. The
scores were moderately to highly intercorrelated: anxiety and
depression, 0.73; anxiety and insomnia, 0.58, and depres-
sion and insomnia, 0.56.

Men and women showed similar age distribution (mean
[SD], 36.2 [8.9] vs 35.6 [7.9] years), duration of heavy heroin
use (mean [SD] 6.7 [5.5] vs 6.9 [5.3] years), duration of heavy
use of other illicit opioids (mean [SD] 2.8 [5.5] vs 3.0 [7.6] years),
and age at onset of injection use (mean [SD] 21.2 [7.8] vs 21.0
[8.6] years).

Randomized Clinical Trial Period
We were unable to detect any overall differences between the
XR-NTX and BP-NLX treatment groups in the trends for the
anxiety and depression scores, but the insomnia score was sig-
nificantly lower in the XR-NTX treatment group (−0.32; −0.55
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to −0.08; P = .008) (Figure 2). This difference would remain
significant after adjustment for multiple testing. The esti-
mated effect sizes were small, and the 95% CIs were rela-
tively narrow for scores of anxiety (−0.14; 95% CI, −0.47 to
0.19), depression (−0.12; 95% CI, −0.45 to 0.21), and insom-
nia (−0.32; 95% CI, −0.61 to −0.02).

Because no difference was detected between the treat-
ment groups for anxiety and depression scores, the associa-
tions between the anxiety and depression scores and illicit
substance abuse scores were assessed for all participants
together. The anxiety score was not related to the use of
heroin. The mean anxiety scores increased significantly for

1 day’s extra use of other opiates (0.17; 95% CI, 0.27-0.11;
P = .002), amphetamine (0.08; 95% CI, 0.02-0.14; P = .01),
benzodiazepine (0.10; 95% CI, 0.06-0.14; P < .001), or
cannabis (0.05; 95% CI, 0.01-0.10; P = .02). The mean
depression scores were significantly higher for 1 extra day’s
use of heroin (0.14; 95% CI, 0.06-0.21; P < .001), other opi-
ates (0.27; 95% CI, 0.10-0.45; P = .002), benzodiazepine
(0.17; 95% CI, 0.10-0.23; P < .001), amphetamine (0.20;
95% CI, 0.09-0.30; P < .001), and cannabis (0.15; 95%
CI, 0.07-0.22; P = .001). When adjusted for substance use,
the trends in anxiety and depression scores remained
unchanged.

The study did not detect any overall sex differences in the
trends of the anxiety, depression, or insomnia scores be-
tween the 2 treatment groups. Although increases in anxiety
and depression scores were significantly associated with higher
insomnia scores (anxiety mean, 0.55; 95% CI, 0.42-0.68; de-
pression mean, 0.36; 95% CI, 0.28-0.45; P < .001), no differ-
ence was found between treatment groups. We found only
weak correlations between craving for opioids and anxiety, de-
pression, and insomnia scores. In addition, among partici-
pants who completed the study, we did not find any signifi-
cant differences between treatment groups for anxiety or
depressions scores but found a small overall difference be-
tween the groups for insomnia scores (0.02; 95% CI, −0.56 to
−0.06; P = .02).

Follow-up Study Period
No overall differences in anxiety, depression, or insomnia
scores were detected between participants continuing with
XR-NTX after the randomized clinical trial and participants
switching from BP-NLX to XR-NTX after week 12 (Figure 2).
The estimated effect sizes were 0.04 (95% CI, −0.34 to 0.42)
for anxiety, −0.04 (95% CI, −0.42 to 0.33) for depression, and
0.04 (95% CI, −0.33 to 0.42) for insomnia scores.

When assessing all participants as 1 treatment group, higher
mean anxiety scores were significantly associated with 1 day’s

Figure 1. CONSORT Flowchart

232 Assessed for eligibility

165 Included in the study

67 Excluded

9 Did not meet inclusion
criteria

4 Other reasons

51 Refused to participate

3 Failed detoxification

6 Excluded
3 Failed detoxification
3 Other reasons

159 Randomized

80 Randomized to receive XR-NTX
71 Received XR-NTX as

randomized
9 Did not receive XR-NTX

as randomized
5 Dropped out
3 Failed detoxification
1 Had acute illness

79 Randomized to receive BP-NLX
72 Received BP-NLX as

randomized
7 Did not receive BP-NLX

as randomized

1 Dropped out
6 Did not receive study drug

15 Lost to follow-up
11 Dropped out
4 Discontinued due to

adverse effects

23 Lost to follow-up
17 Dropped out
6 Discontinued due to

adverse effects

56 Completed 12 wk of XR-NTX 49 Completed 12 wk of BP-NLX

29 Completed 1 y in the study 29 Completed 1 y in the study

61 Enrolled in open-arm
follow-up studya

43 Switched from BP-NLX
to XR-NTX

18 Reincluded on XR-NTX

56 Enrolled in open-arm
follow-up study
54 Continued XR-NTX
2 Reincluded

32 Discontinued intervention
20 Dropped out
6 Other reasons
3 Had adverse effects
2 Had serious adverse effects
1 Died

27 Discontinued intervention
15 Dropped out

4 Had adverse effects
8 Other reasons

a An additional 5 patients continued combined buprenorphine-naloxone
(BP-NLX) treatment in the follow-up period but were not included in the
analysis. XR-NTX indicates extended-release naltrexone hydrochloride.

Table 1. Demographic and Baseline Clinical Characteristics
of Participants Randomized to Treatment With Extended-Release
Naltrexone or Buprenorphine-Naloxone

Characteristic

No. (%) of Participants
Extended-Release
Naltrexone (n = 80)

Buprenorphine-
Naloxone (n = 79)

Age, mean (SD), y 36.4 (8.8) 35.7 (8.5)

Sex

Male 61 (76) 54 (68)

Female 19 (24) 25 (32)

White race/ethnicity 72 (90) 70 (89)

Intravenous injection
users

72 (90) 64 (81)

HIV positive 2 (2) 2 (2)

Hepatitis C seropositive 44 (55) 42 (53)

Duration of substance
use, mean (SD), y

Heavy opioid use 8.9 (7.8) 9.6 (10.5)

Heroin 6.9 (5.8) 6.7 (5.2)

Other illicit opioids 2.4 (5.1) 3.2 (7.0)

Research Original Investigation Anxiety, Depression, and Insomnia in Adults With Opioid Dependence Treated With Naltrexone vs Buprenorphine-Naloxone

130 JAMA Psychiatry February 2019 Volume 76, Number 2 (Reprinted) jamapsychiatry.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537


extra use of heroin (0.11; 95% CI, 0.02-0.20; P = .01), benzo-
diazepine (0.13; 95% CI, 0.09-0.17; P < .001), amphetamine
(0.16; 95% CI, 0.10-0.22; P < .001), and cannabis (0.06; 95%
CI, 0.02-0.11; P = .004), and mean higher depression scores
were significantly associated with 1 day’s extra use of heroin
(0.25; 95% CI, 0.11-0.40; P = .001), benzodiazepine (0.25; 95%
CI, 0.18-0.32; P < .001), amphetamine (0.30; 95% CI, 0.20-
0.39; P < .001), and cannabis (0.13; 95% CI, 0.06-0.20;
P < .001). We found no association between the use of other
opioids and depression or anxiety scores.

Increases in the anxiety and depression scores were
significantly associated with higher insomnia scores (mean,
0.65; 95% CI, 0.41-0.84 and mean, 0.43; 0.30-0.57, respec-
tively; P < .001) in the follow-up period, with no differences
detected between treatment groups. Our analyses did not
show any overall sex differences in the trends for anxiety,
depression, or insomnia scores between the 2 groups of
participants.

Discussion
To our knowledge, this is the first study comparing the ef-
fects of the administration of XR-NTX injections with those of
daily oral BP-NLX treatment on the comorbid symptoms of
anxiety and depression as assessed by the HSCL-25 subscale
scores and insomnia as assessed by the Insomnia Severity
Index score. The levels of anxiety and of depression were
positively correlated with the use of illicit substances in
both study periods and were also positively associated with
the degree of insomnia. On the basis of our findings, we
postulate that opioid agonist treatment with BP-NLX has no
advantage over XR-NTX on the comorbid symptoms of anxi-
ety, depression, or insomnia in abstinence-motivated adults
with opioid dependence.

Previous reports have discussed anhedonia, depression,
and reduced pleasure after starting treatment with either
XR-NTX or oral naltrexone in participants with or without sub-
stance use disorders.30-33 However, our findings are consis-
tent with a study by Krupitsky et al32 that reported gradual im-
provements in anxiety, depression, anhedonia, and insomnia
with time in participants treated with either oral NTX or
XR-NTX implants. Both Zaaijer et al34 and Mysels et al35 re-
ported a significant improvement in depressive symptoms with
NTX treatment, but Mysels et al35 found no improvement in
anxiety symptoms and a transient worsening of late insom-
nia. A study by Dean et al36 showed improvement in depres-
sive symptoms only and a worsening of anxiety symptoms with
oral NTX.

Among individuals with opioid dependence who use opi-
oids, anxiety and depressive symptoms are heavily influ-
enced by the use of other substances.37 A 10-year prospective
study by Ravndal et al10 of patients receiving opioid mainte-
nance treatment found that high and stable scores of anxiety
and depression correspond well with substantial difficulty in
reducing the abuse of benzodiazepines and cannabis. This out-
come is in line with our finding of a higher use of illicit sub-
stances in participants reporting more symptoms of anxiety
and depression. Although no improvement was observed at
any point in time in the study by Ravndal et al,10 our results
showed improvements in anxiety, depression, and insomnia
within only a few weeks of beginning either study treatment.
Our study also showed reductions in the use of opioids and
other illegal substances in both treatment groups. This find-
ing is in accordance with a reduction in illicit opioid use among
participants treated with XR-NTX compared with those re-
ceiving placebo injections reported in a study by Comer et al,19

general treatment aftercare,38 or oral NTX treatment.39 How-
ever, it is difficult to know whether the observed improve-
ments in symptoms of anxiety, depression, and insomnia were

Table 2. Descriptive Statistics for Anxiety, Depression, and Insomnia Scores of Participants by Treatment Group and Time

Treatment Week

No. of Participants Mean (SD) Score

BP-NLX XR-NTX

Anxiety Subscale Depression Subscale Total Insomnia

BP-NLX XR-NTX BP-NLX XR-NTX BP-NLX XR-NTX
0 79 80 18.2 (6.7) 19.0 (6.9) 31.6 (10.3) 30.6 (10.2) 12.9 (8.0) 13.4 (8.2)

4 71 69 16.4 (5.4) 18.2 (6.8) 27.5 (9.5) 28.7 (10.1) 13.4 (7.8) 12.3 (7.3)

8 57 56 16.8 (6.8) 16.3 (5.7) 27.7 (8.9) 25.5 (9.7) 11.3 (7.5) 9.8 (7.6)

12 49 56 16.3 (5.4) 16.1 (5.6) 28.4 (8.5) 26.0 (9.3) 12.8 (7.4) 9.2 (7.3)

Switched to
XR-NTX

Continued
XR-NTX

Switched to
XR-NTX

Continued
XR-NTX

Switched to
XR-NTX

Continued
XR-NTX

12 61 56 18.2 (6.6) 16.1 (5.7) 30.5 (9.6) 25.9 (9.4) 13.7 (7.8) 9.1 (7.5)

16 59 50 18.1 (7.4) 15.3 (5.0) 28.3 (10.0) 25.9 (9.0) 13.2 (8.7) 9.2 (7.2)

20 50 45 16.6 (7.1) 15.3 (5.4) 26.1 (9.8) 24.7 (9.9) 11.8 (8.4) 7.9 (7.1)

24 44 44 16.0 (6.9) 15.6 (6.0) 25.0 (9.7) 24.8 (8.6) 9.4 (7.6) 7.1 (6.5)

28 41 38 15.8 (7.2) 14.4 (5.1) 26.0 (11.1) 23.9 (9.2) 10.4 (8.3) 7.6 (7.0)

32 37 33 15.5 (7.4) 15.2 (5.9) 25.1 (10.4) 24.5 (9.2) 8.7 (7.6) 7.4 (7.4)

36 33 35 16.7 (7.1) 16.1 (6.0) 27.8 (10.8) 26.2 (10.3) 11.0 (8.3) 9.1 (7.9)

40 31 30 15.5 (6.5) 13.3 (4.3) 26.2 (10.7) 22.8 (7.1) 9.5 (8.5) 7.5 (7.0)

44 28 32 15.5 (7.1) 14.1 (4.7) 26.6 (9.6) 23.0 (7.8) 10.6 (9.1) 8.0 (7.4)

48 29 29 16.2 (7.8) 13.7 (5.6) 25.6 (10.7) 21.5 (6.4) 9.6 (8.0) 6.6 (6.1)

Abbreviations: BP-NLX, combined buprenorphine-naloxone; XR-NTX, extended-release naltrexone.
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merely a reflection of the reduced use of illicit substances or a
positive pharmacological effect of XR-NTX treatment per se.

It is commonly assumed that there is a complex in-
terplay between the use of illicit substances and sleep dis-
turbances, anxiety, and depressive symptoms. A number of
studies report that opioid agonists have psychotropic effects
on mood, sedation, and anxiety and that BP and BP-NLX are
useful in the palliation of such symptoms in individuals with
opioid dependence.40-44 People with depression and opioid
dependence have also reported a reduction in symptoms fol-
lowing methadone treatment.33 This finding is consistent
with the results of the present study for the participants
receiving BP-NLX, but our results also suggested that this
effect could be obtained with an opioid antagonist, such as
XR-NTX.

Sleep problems are regarded as a risk factor, a conse-
quence, and a complication of both depression and opioid de-
pendence. Studies have suggested that depression and insom-
nia may share a common etiology or may simply coexist17 and
that depression and anxiety disorders independently affect
sleep among users of illicit substances.45,46 One study re-
ported improved sleep patterns and insomnia with opioid ago-
nist treatment.47 We believe that the improvement in anxiety
and depressive symptoms and possibly the reduction in sub-
stance abuse may have led to this reported improvement in
insomnia.48

The majority of the participants who dropped out of the
randomized clinical trial part of the present study due to side
effects were randomized to receive BP-NLX. Most of these pa-
tients were initially motivated to receive treatment with

Figure 2. Changes in Anxiety, Depression, and Sleep Scores During the Randomized Clinical Trial Portion
of the Study and in the Follow-up Period
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XR-NTX, which may have influenced the dropout rate among
patients receiving BP-NLX.

Limitations and Strengths
Self-report questionnaires were used to detect symptoms of
depression, anxiety, and insomnia. A potential weakness
of such questionnaires is that there are variations in the par-
ticipant’s understanding of questions, their introspective abil-
ity to provide an accurate response to a question, and their un-
derstanding of rating scales. Even though these questionnaires
were used under supervision of study personnel (Z.-H.L.,
K.K.S., A.O., and K.S.-H.), the assessment of changes in symp-
toms with time can be compromised at many points due to
these factors. In addition, the HSCL-25 describes symptoms
of anxiety and depression but is not a diagnostic tool. Our data
cannot describe any prevalence of ongoing anxiety or depres-
sive disorders on a diagnostic level but merely describe symp-
toms of distress perceived and reported in terms of anxiety and
depressive symptoms.

Another limitation is that we did not confirm reported drug
use by testing urine samples in the follow-up period. How-

ever, analyses performed in the randomized clinical trial part
of the study showed a high correlation between the reported
use of illicit substances and urine analysis results. Having a cur-
rent psychiatric disorder was not an exclusion criterion for the
present study except for psychotic disorders and other se-
vere psychiatric illnesses that would most likely have made par-
ticipation in the study difficult. A strength of the study was
that an even distribution of participants in the XR-NTX and
BP-NLX groups reduced the possibility of bias in observed
improvement in both treatment groups.

Conclusions
Because participants receiving treatment with XR-NTX or
BP-NLX showed equal improvements in anxiety, depression,
and insomnia as assessed by the HSCL-25 and the Insomnia
Severity Index, such symptoms should not preclude the choice
to leave opioid agonist treatment and to start treatment with
XR-NTX. There was a significant relationship between higher
HSCL-25 scores and more frequent use of illicit substances.

ARTICLE INFORMATION

Accepted for Publication: August 26, 2018.

Published Online: December 19, 2018.
doi:10.1001/jamapsychiatry.2018.3537

Correction: This article was corrected on February
6, 2019, to fix an error in a 95% CI in the abstract
and the Results section.

Author Affiliations: Department of Research and
Development in Mental Health, Akershus University
Hospital, Lørenskog, Norway (Latif, Solli, Kunoe,
Tanum); Norwegian Center for Addiction Research,
University of Oslo, Oslo, Norway (Latif, Solli,
Sharma-Haase, Tanum); Institute of Clinical
Medicine, Campus Ahus, University of Oslo, Oslo,
Norway (Šaltytė Benth); Health Services Research
Unit, Akershus University Hospital, Lørenskog,
Norway (Šaltytė Benth); Department of Addiction
Medicine, Haukeland University Hospital, Bergen,
Norway (Opheim); Faculty of Medicine and
Odonthology, The University of Bergen, Bergen,
Norway (Opheim); Department of Addiction Medicine,
Oslo University Hospital, Oslo, Norway (Krajci); Vestfold
Hospital Trust, Toensberg, Norway (Krajci).

Author Contributions: Drs Latif and Tanum had full
access to all the data in the study and take full
responsibility for the integrity of the data and
accuracy of the data analysis.
Acquisition, analysis, or interpretation of data:
All authors.
Drafting of the manuscript: Latif, Tanum.
Critical revision of the manuscript for important
intellectual content: All authors.
Statistical analysis: Latif, Šaltytė Benth.
Obtained funding: Kunoe, Tanum.
Administrative, technical, or material support: Latif,
Solli, Kunoe, Krajci, Sharma-Haase.
Supervision: Kunoe, Tanum.

Conflict of Interest Disclosures: None reported.

Funding/Support: This work was supported by
unrestricted grants from the Research Council of
Norway (grant 204725-3) and the Western Norway
Regional Health Authority. Financial support was

also received from the Norwegian Center for
Addiction Research, University of Oslo, and
Akershus University Hospital. Extended-release
naltrexone was provided by Alkermes in
accordance with an Investigator Initiated Trial
agreement.

Role of the Funder/Sponsor: The funders had no
role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Data Sharing Statement: See Supplement 2.

Additional Contributions: All data analyses were
conducted by the study-independent statistician Dr
Šaltytė Benth. Zhanna Gaulen, MSc (Department of
Addiction Medicine, Haukeland University Hospital),
Anne-Lill Mjoelhus Njaa, MSc (Center for Alcohol and
Drug Research, Stavanger University Hospital), and
LinnWergeland Digranes, BSc (Department of
Addiction Medicine, Akershus University Hospital),
contributed to data collection. No one received
financial compensation for the stated contribution.
We thank all study site personnel for their efforts and
all participating patients.

REFERENCES

1. Landheim AS, Bakken K, Vaglum P. Gender
differences in the prevalence of symptom disorders
and personality disorders among poly-substance
abusers and pure alcoholics: substance abusers
treated in two counties in Norway. Eur Addict Res.
2003;9(1):8-17. doi:10.1159/000067732

2. Hintz T, Mann K. Comorbidity in alcohol use
disorders: focus on mood, anxiety and personality.
In: Stohler R, Rössler W, eds. Dual Diagnosis: The
Evolving Conceptual Framework. Basel, Switzerland:
Karger; 2005:65-91.

3. Regier DA, Farmer ME, Rae DS, et al.
Comorbidity of mental disorders with alcohol and
other drug abuse: results from the Epidemiologic
Catchment Area (ECA) Study. JAMA. 1990;264(19):
2511-2518. doi:10.1001/jama.1990.03450190043026

4. Benca RM. Sleep in psychiatric disorders. Neurol
Clin. 1996;14(4):739-764. doi:10.1016/S0733-8619
(05)70283-8

5. Benca RM, Obermeyer WH, Thisted RA, Gillin JC.
Sleep and psychiatric disorders: a meta-analysis.
Arch Gen Psychiatry. 1992;49(8):651-668. doi:10.
1001/archpsyc.1992.01820080059010

6. Grant BF, Stinson FS, Dawson DA, et al.
Prevalence and co-occurrence of substance use
disorders and independent mood and anxiety
disorders: results from the National Epidemiologic
Survey on Alcohol and Related Conditions. Arch
Gen Psychiatry. 2004;61(8):807-816. doi:10.1001/
archpsyc.61.8.807

7. Kaufman J, Charney D. Comorbidity of mood and
anxiety disorders. Depress Anxiety. 2000;12(suppl
1):69-76. doi:10.1002/1520-6394(2000)12:1+<69:
AID-DA9>3.0.CO;2-K

8. Brooner RK, King VL, Kidorf M, Schmidt CW Jr,
Bigelow GE. Psychiatric and substance use
comorbidity among treatment-seeking opioid
abusers. Arch Gen Psychiatry. 1997;54(1):71-80.
doi:10.1001/archpsyc.1997.01830130077015

9. Rounsaville BJ, Weissman MM, Crits-Christoph
K, Wilber C, Kleber H. Diagnosis and symptoms of
depression in opiate addicts: course and
relationship to treatment outcome. Arch Gen
Psychiatry. 1982;39(2):151-156. doi:10.1001/archpsyc.
1982.04290020021004

10. Ravndal E, Lauritzen G. Rusmisbruk, angst og
depresjon etter 10 år: en prospektiv undersøkelse
av stoffmisbrukere med og uten LAR-behandling.
Nordic Stud Alcohol and Drugs. 2015;32(5):495-508.

11. Verthein U, Degkwitz P, Haasen C, Krausz M.
Significance of comorbidity for the long-term
course of opiate dependence. Eur Addict Res. 2005;
11(1):15-21. doi:10.1159/000081412

12. Tómasson K, Vaglum P. The 2-year course
following detoxification treatment of substance
abuse: the possible influence of psychiatric
comorbidity. Eur Arch Psychiatry Clin Neurosci.
1997;247(6):320-327. doi:10.1007/BF02922262

Anxiety, Depression, and Insomnia in Adults With Opioid Dependence Treated With Naltrexone vs Buprenorphine-Naloxone Original Investigation Research

jamapsychiatry.com (Reprinted) JAMA Psychiatry February 2019 Volume 76, Number 2 133

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2018.3537&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2018.3537&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1159/000067732
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.1990.03450190043026&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1016/S0733-8619(05)70283-8
https://dx.doi.org/10.1016/S0733-8619(05)70283-8
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1992.01820080059010&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1992.01820080059010&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.61.8.807&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.61.8.807&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1002/1520-6394(2000)12:1+%3C69:AID-DA9%3E3.0.CO;2-K
https://dx.doi.org/10.1002/1520-6394(2000)12:1+%3C69:AID-DA9%3E3.0.CO;2-K
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1997.01830130077015&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1982.04290020021004&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.1982.04290020021004&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1159/000081412
https://dx.doi.org/10.1007/BF02922262
http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537


13. Öjehagen A, Schaar I. The Process of Recovery
Among Severely Mentally Ill Substance Abusers:
A Long-term Follow-up of a Multicentre Study in
Connection With the Psychiatric Care Reform
Initiated by the Department of Social Affairs.
Stockholm, Sweden: Department of Social Affaires;
2004.

14. Schaar I, Öjehagen A. Severely mentally ill
substance abusers: an 18-month follow-up study.
Soc Psychiatry Psychiatr Epidemiol. 2001;36(2):
70-78. doi:10.1007/s001270170066

15. Nishimoto RH, Gordon LF. The course of
depressive symptoms over time for women who
completed drug treatment. J Subst Abuse Treat.
1997;14(2):123-131. doi:10.1016/S0740-5472(96)
00131-6

16. Morin CM, Belleville G, Bélanger L, Ivers H. The
Insomnia Severity Index: psychometric indicators to
detect insomnia cases and evaluate treatment
response. Sleep. 2011;34(5):601-608. doi:10.1093/
sleep/34.5.601

17. Stein MD, Herman DS, Bishop S, et al. Sleep
disturbances among methadone maintained
patients. J Subst Abuse Treat. 2004;26(3):175-180.
doi:10.1016/S0740-5472(03)00191-0

18. Krupitsky E, Nunes EV, Ling W, Gastfriend DR,
Memisoglu A, Silverman BL. Injectable
extended-release naltrexone (XR-NTX) for opioid
dependence: long-term safety and effectiveness.
Addiction. 2013;108(9):1628-1637. doi:10.1111/add.
12208

19. Comer SD, Sullivan MA, Yu E, et al. Injectable,
sustained-release naltrexone for the treatment of
opioid dependence: a randomized,
placebo-controlled trial. Arch Gen Psychiatry.
2006;63(2):210-218. doi:10.1001/archpsyc.63.2.210

20. Tanum L, Solli KK, Latif ZE, et al. Effectiveness
of injectable extended-release naltrexone vs daily
buprenorphine-naloxone for opioid dependence:
a randomized clinical noninferiority trial. JAMA
Psychiatry. 2017;74(12):1197-1205. doi:10.1001/
jamapsychiatry.2017.3206

21. Lee JD, Nunes EV Jr, Novo P, et al. Comparative
effectiveness of extended-release naltrexone
versus buprenorphine-naloxone for opioid relapse
prevention (X:BOT): a multicentre, open-label,
randomised controlled trial. Lancet. 2018;391
(10118):309-318. doi:10.1016/S0140-6736(17)32812-
X

22. Parloff MB, Kelman HC, Frank JD. Comfort,
effectiveness, and self-awareness as criteria of
improvement in psychotherapy. Am J Psychiatry.
1954;111(5):343-352. doi:10.1176/ajp.111.5.343

23. Hesbacher PT, Rickels K, Morris RJ, Newman H,
Rosenfeld H. Psychiatric illness in family practice.
J Clin Psychiatry. 1980;41(1):6-10.

24. Winokur A, Winokur DF, Rickels K, Cox DS.
Symptoms of emotional distress in a family
planning service: stability over a four-week period.
Br J Psychiatry. 1984;144(4):395-399. doi:10.1192/
bjp.144.4.395

25. Rickels K, Lipman RS, Garcia CR, Fisher E.
Evaluating clinical improvement in anxious
outpatients: a comparison of normal and treated
neurotic patients. Am J Psychiatry. 1972;128(8):
1005-1009. doi:10.1176/ajp.128.8.1005

26. Sandanger I, Moum T, Ingebrigtsen G, Dalgard
OS, Sørensen T, Bruusgaard D. Concordance
between symptom screening and diagnostic
procedure: the Hopkins Symptom Checklist-25 and
the Composite International Diagnostic Interview I.
Soc Psychiatry Psychiatr Epidemiol. 1998;33(7):
345-354. doi:10.1007/s001270050064

27. Bastien CH, Vallières A, Morin CM. Validation of
the Insomnia Severity Index as an outcome
measure for insomnia research. Sleep Med. 2001;2
(4):297-307. doi:10.1016/S1389-9457(00)00065-4

28. Sheehan DV, Lecrubier Y, Sheehan KH, et al.
The Mini-International Neuropsychiatric Interview
(M.I.N.I.): the development and validation of a
structured diagnostic psychiatric interview for
DSM-IV and ICD-10. J Clin Psychiatry. 1998;59(suppl
20):22-33.

29. Kunøe N, Opheim A, Solli KK, et al. Design of a
randomized controlled trial of extended-release
naltrexone versus daily buprenorphine-naloxone
for opioid dependence in Norway (NTX-SBX). BMC
Pharmacol Toxicol. 2016;17(1):18. doi:10.1186/
s40360-016-0061-1

30. O’Brien CP, Gastfriend DR, Forman RF,
Schweizer E, Pettinati HM. Long-term opioid
blockade and hedonic response: preliminary data
from two open-label extension studies with
extended-release naltrexone. Am J Addict. 2011;20
(2):106-112.

31. Wardle MC, Bershad AK, de Wit H. Naltrexone
alters the processing of social and emotional stimuli
in healthy adults. Soc Neurosci. 2016;11(6):579-591.
doi:10.1080/17470919.2015.1136355

32. Krupitsky E, Zvartau E, Blokhina E, et al.
Anhedonia, depression, anxiety, and craving in
opiate dependent patients stabilized on oral
naltrexone or an extended release naltrexone
implant. Am J Drug Alcohol Abuse. 2016;42(5):
614-620. doi:10.1080/00952990.2016.1197231

33. Miotto K, McCann M, Basch J, Rawson R, Ling
W. Naltrexone and dysphoria: fact or myth? Am J
Addict. 2002;11(2):151-160. doi:10.1080/
10550490290087929

34. Zaaijer ER, van Dijk L, de Bruin K, et al. Effect of
extended-release naltrexone on striatal dopamine
transporter availability, depression and anhedonia
in heroin-dependent patients. Psychopharmacology
(Berl). 2015;232(14):2597-2607. doi:10.1007/
s00213-015-3891-4

35. Mysels DJ, Cheng WY, Nunes EV, Sullivan MA.
The association between naltrexone treatment and
symptoms of depression in opioid-dependent
patients. Am J Drug Alcohol Abuse. 2011;37(1):22-26.
doi:10.3109/00952990.2010.540281

36. Dean AJ, Saunders JB, Jones RT, Young RM,
Connor JP, Lawford BR. Does naltrexone treatment

lead to depression? findings from a randomized
controlled trial in subjects with opioid dependence.
J Psychiatry Neurosci. 2006;31(1):38-45.

37. Lai HMX, Cleary M, Sitharthan T, Hunt GE.
Prevalence of comorbid substance use, anxiety and
mood disorders in epidemiological surveys,
1990-2014: a systematic review and meta-analysis.
Drug Alcohol Depend. 2015;154:1-13. doi:10.1016/j.
drugalcdep.2015.05.031

38. Kunøe N, Lobmaier P, Vederhus JK, et al.
Naltrexone implants after in-patient treatment for
opioid dependence: randomised controlled trial.
Br J Psychiatry. 2009;194(6):541-546. doi:10.1192/
bjp.bp.108.055319

39. Hulse GK, Morris N, Arnold-Reed D, Tait RJ.
Improving clinical outcomes in treating heroin
dependence: randomized, controlled trial of oral or
implant naltrexone. Arch Gen Psychiatry. 2009;66
(10):1108-1115. doi:10.1001/archgenpsychiatry.2009.
130

40. Petke Z, Csorba J, Meszaros J, et al. Changes in
psychosocial symptoms of opiate users over six
months with buprenorphine/naloxone substitution
therapy [in Hungarian]. Neuropsychopharmacol Hung.
2012;14(1):7-17.

41. Williams JT, Christie MJ, Manzoni O. Cellular and
synaptic adaptations mediating opioid
dependence. Physiol Rev. 2001;81(1):299-343. doi:
10.1152/physrev.2001.81.1.299

42. Bodkin JA, Zornberg GL, Lukas SE, Cole JO.
Buprenorphine treatment of refractory depression.
J Clin Psychopharmacol. 1995;15(1):49-57. doi:10.
1097/00004714-199502000-00008

43. Zheng WH, Wakim RJ, Geary RC, et al.
Self-reported sleep improvement in buprenorphine
MAT (Medication Assisted Treatment) population.
Austin J Drug Abuse Addict. 2016;3(1):1009.

44. Schuman-Olivier Z, Albanese M, Nelson SE,
et al. Self-treatment: illicit buprenorphine use by
opioid-dependent treatment seekers. J Subst Abuse
Treat. 2010;39(1):41-50. doi:10.1016/j.jsat.2010.03.
014

45. Ohayon MM. Epidemiology of insomnia: what
we know and what we still need to learn. Sleep Med
Rev. 2002;6(2):97-111. doi:10.1053/smrv.2002.0186

46. Ford DE, Kamerow DB. Epidemiologic study of
sleep disturbances and psychiatric disorders: an
opportunity for prevention? JAMA. 1989;262(11):
1479-1484. doi:10.1001/jama.1989.03430110069030

47. Lukas SE, Dorsey CM, Mello NK, et al. Reversal
of sleep disturbances in cocaine-and
heroin-dependent men during chronic
buprenorphine treatment. Exp Clin Psychopharmacol.
1996;4(4):413. doi:10.1037/1064-1297.4.4.413

48. Kupfer DJ, Reynolds CF III. Management of
insomnia. N Engl J Med. 1997;336(5):341-346.
doi:10.1056/NEJM199701303360506

Research Original Investigation Anxiety, Depression, and Insomnia in Adults With Opioid Dependence Treated With Naltrexone vs Buprenorphine-Naloxone

134 JAMA Psychiatry February 2019 Volume 76, Number 2 (Reprinted) jamapsychiatry.com

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 05/22/2023

https://dx.doi.org/10.1007/s001270170066
https://dx.doi.org/10.1016/S0740-5472(96)00131-6
https://dx.doi.org/10.1016/S0740-5472(96)00131-6
https://dx.doi.org/10.1093/sleep/34.5.601
https://dx.doi.org/10.1093/sleep/34.5.601
https://dx.doi.org/10.1016/S0740-5472(03)00191-0
https://dx.doi.org/10.1111/add.12208
https://dx.doi.org/10.1111/add.12208
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.63.2.210&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2017.3206&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2017.3206&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1016/S0140-6736(17)32812-X
https://dx.doi.org/10.1016/S0140-6736(17)32812-X
https://dx.doi.org/10.1176/ajp.111.5.343
https://www.ncbi.nlm.nih.gov/pubmed/7351399
https://dx.doi.org/10.1192/bjp.144.4.395
https://dx.doi.org/10.1192/bjp.144.4.395
https://dx.doi.org/10.1176/ajp.128.8.1005
https://dx.doi.org/10.1007/s001270050064
https://dx.doi.org/10.1016/S1389-9457(00)00065-4
https://www.ncbi.nlm.nih.gov/pubmed/9881538
https://www.ncbi.nlm.nih.gov/pubmed/9881538
https://dx.doi.org/10.1186/s40360-016-0061-1
https://dx.doi.org/10.1186/s40360-016-0061-1
https://www.ncbi.nlm.nih.gov/pubmed/21314752
https://www.ncbi.nlm.nih.gov/pubmed/21314752
https://dx.doi.org/10.1080/17470919.2015.1136355
https://dx.doi.org/10.1080/00952990.2016.1197231
https://dx.doi.org/10.1080/10550490290087929
https://dx.doi.org/10.1080/10550490290087929
https://dx.doi.org/10.1007/s00213-015-3891-4
https://dx.doi.org/10.1007/s00213-015-3891-4
https://dx.doi.org/10.3109/00952990.2010.540281
https://www.ncbi.nlm.nih.gov/pubmed/16496034
https://dx.doi.org/10.1016/j.drugalcdep.2015.05.031
https://dx.doi.org/10.1016/j.drugalcdep.2015.05.031
https://dx.doi.org/10.1192/bjp.bp.108.055319
https://dx.doi.org/10.1192/bjp.bp.108.055319
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archgenpsychiatry.2009.130&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archgenpsychiatry.2009.130&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://www.ncbi.nlm.nih.gov/pubmed/22427466
https://www.ncbi.nlm.nih.gov/pubmed/22427466
https://dx.doi.org/10.1152/physrev.2001.81.1.299
https://dx.doi.org/10.1097/00004714-199502000-00008
https://dx.doi.org/10.1097/00004714-199502000-00008
https://www.ncbi.nlm.nih.gov/pubmed/28133635
https://dx.doi.org/10.1016/j.jsat.2010.03.014
https://dx.doi.org/10.1016/j.jsat.2010.03.014
https://dx.doi.org/10.1053/smrv.2002.0186
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.1989.03430110069030&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537
https://dx.doi.org/10.1037/1064-1297.4.4.413
https://dx.doi.org/10.1056/NEJM199701303360506
http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2018.3537

