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ABSTRACT

Objective: Clinical interventions targeting co-occurring psychiatric
disorders may represent a tangible target for improving retention in
buprenorphine treatment for opioid use disorder. The aims of this
study are to characterize receipt of antidepressants among patients
receiving buprenorphine treatment and to examine the association
between receiving antidepressants and retention in treatment.

Methods: A retrospective cohort design was used. Using data

from a large national commercially insured population, the

cohort was selected as adults aged 18 to 64 years who initiated
buprenorphine treatment in outpatient settings between January
1,2016, and June 30, 2017. Receiving antidepressants was
identified as prescription fills in the period between 6 months prior
to buprenorphine initiation and during buprenorphine treatment.
Buprenorphine discontinuation was defined as no buprenorphine
prescription supply for at least 60 days following the end of the last
buprenorphine prescription.

Results: The cohort consisted of 11,619 individuals who initiated
buprenorphine treatment and met our inclusion criteria. The
cohort had a mean age of 36.3 years, 63% were male, and 55.7%
received at least 1 antidepressant prescription at any time
between 6 months prior to buprenorphine initiation and during
treatment. Compared with those receiving no antidepressants
at all, individuals starting antidepressants during buprenorphine
treatment had an adjusted hazard ratio (HR) for treatment
discontinuation of 0.72 (95% Cl=0.67-0.77), while receiving
antidepressants only prior to buprenorphine initiation was
associated with an increased risk of treatment discontinuation
(HR=1.40,95% Cl=1.28-1.53).

Conclusions: Findings suggest that receiving antidepressants
during buprenorphine treatment is associated with improved
retention. This highlights the critical importance of screening for
and treating mental disorders concomitantly with treatment of
opioid use disorder.
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D riven by increases in overdoses involving synthetic
opioids such as illicitly manufactured fentanyl, the
opioid overdose epidemic in the US continues to worsen.
Provisional data show more than 93,000 overdose deaths
in the 12 months ending December 2020, a 29% increase
from the 12 months ending December 2019.1 Similarly,
syndromic surveillance data from emergency departments
(EDs) in 29 states revealed that non-fatal opioid overdoses
increased 9.7% between 2018 and 2019.2

Expanding access to medications for opioid use
disorder (MOUD) treatment with buprenorphine in
outpatient settings is a cornerstone of the US response to
the opioid crisis.>* However, despite its well-documented
effectiveness,”® buprenorphine treatment remains
underutilized due to a number of patient and provider
barriers.”!? Further, the majority of patients prescribed
buprenorphine are not retained in treatment for the
recommended duration of minimum 6 months, with
50%-80% of patients discontinuing buprenorphine
treatment within several weeks or a few months.!*-16
Such discontinuation increases the risk of ED visits and
opioid overdose, among other health and social problems
associated with resumption of substance use.!”~2°

Several factors likely contribute to shorter patient
retention in buprenorphine treatment, including stigma,
attitudes of patients and providers about the role of MOUD,
insurance-related barriers, and lack of provider training.! 2}
More importantly, co-occurring substance use disorders
(SUDs) and mental disorders such as depression have been
identified as important clinical factors that undermine long-
term retention in buprenorphine treatment and are linked
to worse treatment outcomes.?>?® Clinical interventions
targeting co-occurring psychiatric disorders may therefore
represent a tangible strategy for improving retention in
buprenorphine treatment.

Prior research has demonstrated the benefits of
antidepressant treatment among patients receiving MOUD
with co-occurring depression; however, much of this
research focused on patients receiving methadone from
opioid treatment programs and preceded the current
epidemics of OUD and overdose.?”?’ Few studies have
used recent and large population level data to examine
the prevalence of antidepressant receipt among patients
receiving buprenorphine for OUD treatment and its impact
on treatment retention.
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Clinical Points

B Co-occurring psychiatric disorders are risk factors for early
discontinuation from buprenorphine treatment for opioid
use disorder (OUD).

B This study found that using antidepressants concurrently
with buprenorphine treatment for OUD is associated with
improved treatment retention.

B (Clinicians should consider screening for depression and
keeping patients on antidepressant treatment or initiating
antidepressants during patients’ buprenorphine treatment
for OUD.

To address this critical issue, we analyzed a large
national commercial insurance claims database to examine
and characterize antidepressant receipt among patients
receiving buprenorphine for OUD treatment. In addition,
we examined the association between antidepressant receipt
and discontinuation from buprenorphine treatment while
controlling for demographic characteristics, clinical factors,
and use of other medications.

METHODS

Data Source

Data are from the IBM® MarketScan® Commercial
Database. The database includes adjudicated and deidentified
health insurance claims including inpatient, outpatient,
prescriptions, and enrollment detail on approximately 27
million covered individuals each year from large employers
and health plans across the US. Data from July 2015 to
December 2018 were used for the analysis.

Design and Population

A retrospective cohort design was employed for
this observational study. The study cohort consisted of
commercially insured individuals aged 18-64 years who
initiated buprenorphine treatment between January 2016
and June 2017. With data from July 2015 to December 2018,
this period of initiation ensured a sufficient time period
of baseline observation before initiation for every cohort
member and ensured every cohort member could be followed
up for as long as 18 months. Receiving buprenorphine was
defined as buprenorphine fills that were identified from
prescription claims by using National Drug Codes (NDCs).
Buprenorphine products indicated for pain management (eg,
Butrans, Belbuca) were excluded (Supplementary Table 1).

Individuals were included in the cohort if they (1) were
continuously enrolled in insurance in the 6 months prior
to and at least 6 months after the index buprenorphine
prescription, (2) had both medical and prescription coverage
during the enrolled period, (3) did not have a buprenorphine
prescription during the 6 months prior to the index
buprenorphine, and (4) had a buprenorphine treatment
duration of at least 7 days in the follow-up period, in order
to exclude individuals receiving buprenorphine possibly for
short-term opioid withdrawal management.

Follow-up time started on the date of the index
buprenorphine prescription, with maximum follow-up
period of 18 months. Cohort members were censored if
(1) they disenrolled before the event was observed or (2)
their follow-up time reached 18 months before the event
was observed. This study was reviewed by the Centers for
Disease Control and Prevention (CDC) and determined to
meet the definition of research as defined in 46.102(1) but
did not involve human subjects as defined in 46.103(e)(1).
The study was conducted consistent with applicable federal
law and CDC policy.*

Outcome Measures and
Daily Buprenorphine Dosage

The main outcomes were the event of discontinuation of
buprenorphine treatment and treatment duration (time to
discontinuation). We defined discontinuation as having > 60
follow-up days not covered by a buprenorphine supply
following the end of the last fill of buprenorphine. Filling
date and days’ supply were used to calculate treatment
duration. The following rules were employed: if there
was no overlap between prescriptions, days’ supply of all
prescriptions and gaps between prescriptions were summed
to calculate buprenorphine treatment duration; if there
was a<7 day overlap between 2 prescriptions, we assumed
that the second prescription started the day after the first
prescription ended, ie, early refill; if the overlap was more
than 7 days, the overlapping days were counted once. We
created the following treatment duration categories: 7-30,
31-90, 91-180, 181-365, and > 365 days.!>1830

To calculate daily buprenorphine dose, we first
converted the dosage of all non-Suboxone buprenorphine
to Suboxone dosage equivalent (conversion factors found
in Supplementary Table 1).3!-3 Daily dose was calculated
as the mean daily dose of all buprenorphine prescriptions
each person filled. Each person was grouped into one of the
following dose categories: 2-8, 9-13, 14-16, 17-24, and > 24
mg.

Receipt of Antidepressants

Receipt of antidepressants among cohort members
was defined as antidepressant prescription fills, which
were identified from prescription claims using NDCs. We
identified 4 categories of antidepressant prescriptions:
selective serotonin reuptake inhibitors (SSRIs), serotonin-
norepinephrine reuptake inhibitors, tricyclic antidepressants,
and other (Supplementary Table 2).

We defined receipt of antidepressants during
buprenorphine treatment as a time-varying binary indicator
that started being yes when first antidepressant was filled,
regardless of the antidepressant type. In additional to the
period during buprenorphine treatment, we captured any
antidepressant fills during the 6 months prior to initiating
buprenorphine and measured the total days’ supply of

*See, eg, 45 CFR part 46; 21 CFR part 56; 42 USC §241(d), 5 USC §552a,
44 USC §3501, et seq.
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Table 1. Baseline (3 Months Prior to Index Buprenorphine Prescription) Characteristics and Follow-up Buprenorphine

Treatment Characteristics, by Buprenorphine Treatment Duration, Among a Cohort Who Initiated Buprenorphine Treatment

Between January 2016 and June 2017

Buprenorphine treatment duration

Overall 7-30Days  31-90Days 91-180Days 181-365Days  >365 Days P
Characteristic (N=11,619) (N=2,180) (N=1,731) (N=1,559) (N=2,478) (N=3,671) value
Age, mean, y 36.3 353 339 354 364 383 <.001
Age groups, % <.001
18-34y 50.0 54.9 59.0 539 49.7 414
35-44y 228 17.6 17.6 21.1 244 28.1
45-54y 16.2 14.7 14.3 15.2 15.9 18.5
55-64y 11.0 12.8 9.1 9.8 10.0 12.0
Male, % 63.0 61.3 62.2 62.9 62.6 64.6 120
Baseline substance use disorder diagnosis, %
Alcohol use disorder 7.5 10.3 84 7.2 6.6 6.2 <.001
Cannabis use disorder 6.2 9.0 8.7 7.1 4.5 43 <.001
Cocaine use disorder 35 5.2 5.2 4.0 24 23 <.001
Sedative and hypnotic related disorder 6.0 7.7 79 6.0 5.0 45 <.001
Stimulant use disorder 34 5.1 5.1 4.1 2.8 1.8 <.001
Other psychoactive substance use disorder 1.5 14.0 14.2 11.6 9.8 9.8 <0001
Any of the above substance use disorder diagnoses 220 278 26.8 219 19.2 184 <.001
2+ of the above substance use disorder diagnoses 8.9 12.2 11.8 9.3 7.4 6.6 <.001
Baseline psychiatric disorder diagnosis, %
Anxiety 25.1 26.0 26.8 24.8 24.6 24.2 222
Bipolar disorder 5.0 6.6 6.5 4.1 4.2 43 <.001
Major depression 20.2 23.1 20.7 20.7 19.0 18.8 .001
Other mood disorder 35 37 4.0 29 34 34 AN
ADHD 6.5 6.4 6.8 6.2 6.9 6.2 744
PTSD 23 2.8 24 2.7 24 1.7 .058
Schizophrenia 0.9 14 1.1 0.7 0.7 0.7 .033
Any of the above psychiatric diagnoses 393 41.7 41.6 389 379 377 .005
2+ of the above psychiatric diagnoses 17.7 19.9 19.3 16.8 17.1 16.5 .006
Baseline pain condition diagnosis, %
Back pain 26.8 29.5 257 26.0 25.6 26.7 .020
Neck pain 10.8 125 10.4 10.5 10.0 10.5 .055
Migraine 37 3.9 4.2 33 37 3.6 .655
Fibromyalgia 22 3.0 2.1 1.7 23 1.9 .052
Osteoarthritis/joint cartilage 6.3 6.6 5.2 5.6 54 74 .003
Inflammatory joint disorder 14.2 15.9 13.6 13.8 13.5 14.0 129
Periarticular/soft tissue disorders 3.8 4.6 4.2 4.5 3.1 33 018
Any of the above pain diagnoses 38.2 41.0 37.0 37.1 364 38.8 015
2+ of the above pain diagnoses 18.9 216 175 18.8 18.1 18.6 .008
Buprenorphine treatment characteristics
Days of buprenorphine treatment, mean (median) 250.4 (189) 19.4 (20) 59.8 (58) 134.4(133) 263.2 (257) 518.2(547) <.001
Daily dose in mg, mean (median) 13.8(15) 12.6(12) 14.0(15) 14.2(15) 14.2 (15) 14.1 (15) <.001
Daily dose categories, % <.001
2-8mg 25.8 384 24.0 232 220 229
9-13mg 15.2 1.7 17.3 15.8 15.2 15.8
14-16 mg 37.1 343 38.1 38.6 384 36.8
17-24 mg 19.6 13.9 17.3 19.4 225 224
>24 mg 23 1.7 33 3.0 2.0 2.1

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, PTSD = posttraumatic stress disorder.

antidepressants received. To characterize antidepressant
receipt among cohort members, they were categorized into
4 groups based on their status of antidepressant receipt
prior to and during treatment: no antidepressant receipt
at all, antidepressant receipt only in the 6 months prior to
buprenorphine treatment, antidepressant receipt only during
treatment, and antidepressant receipt both in the 6 months
prior to and during treatment.

To measure the length of antidepressant use during
buprenorphine treatment while accounting for survival
time bias, we counted the number of treatment days that
were covered by antidepressants so that the percent of
total buprenorphine days with antidepressants could be
calculated. We further subdivided covered treatment days
by specific types of antidepressant.

Other Covariates

Gender and age (categorized as 18-34, 35-44, 45-54,
and 55-64 years) when buprenorphine was initiated
were obtained from the enrollment file. Three groups of
co-occurring comorbidities among cohort members at
baseline were identified with ICD-10-CM diagnosis codes
from outpatient and/or inpatient medical claims in the
3-month period prior to buprenorphine treatment initiation:
SUDs other than opioid (eg, alcohol use disorder, cannabis
use disorder, cocaine use disorder), psychiatric disorders (eg,
anxiety, bipolar disorder, major depression, schizophrenia),
and chronic pain conditions (eg, back pain, neck pain,
fibromyalgia, osteoarthritis) (Supplementary Table 3).

Receipt of major psychotropic medications by cohort
members were identified from prescription claims

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2022 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 83:3, May/June 2022

PSYCHIATRIST.COM [E e3



Zhang et al

Table 2. Characteristics of Received Antidepressants and Major Psychotropic Medications by Buprenorphine Treatment

Duration Among a Cohort Who Initiated Buprenorphine Treatment Between January 2016 and June 2017

Buprenorphine treatment duration

Overall 7-30Days  31-90Days 91-180Days 181-365Days  >365 Days P
(N=11,619) (N=2,180) (N=1,731) (N=1,559) (N=2,478) (N=3,671) value
Antidepressants
Status of antidepressant use, %
No antidepressants during buprenorphine
treatment
No antidepressants at all 443 50.0 46.2 44.7 44.7 394 <.001
Antidepressants only in 6 mo prior to treatment 9.5 20.2 11.9 8.6 6.1 47 <.001
Antidepressants during buprenorphine treatment
Antidepressants only during treatment 17.4 11.2 13.2 16.9 18.2 229 <.001
Antidepressants both in 6 mo prior to and 28.8 18.6 28.7 29.8 31.0 33.0 <.001
during treatment
Days'supply of antidepressant use prior to
buprenorphine treatment, mean (median)
Among antidepressants only in 6 mo prior to 76.1 (60) 90.7 (85) 74.6 (60) 66.0 (60) 61.0(53) 62.8(53) <.001
treatment
Among antidepressants both in 6 mo priortoand 1183 (131)  118.3(128) 117.1(132)  119.0(130) 118.4(129)  119.3(135) 970
during treatment
Average percent of total buprenorphine
treatment days covered by antidepressants, %
All types of antidepressants 31.0 26.0 29.7 30.6 304 35.0 <.001
Antidepressant type
SSRI (eg, escitalopram, sertraline, fluoxetine) 13.8 8.0 12.8 134 13.9 17.7 <.001
SNRI (eg, duloxetine, venlafaxine, 6.8 41 5.8 7.8 7.0 8.2 <.001
desvenlafaxine)
TCA (eg, amitriptyline, doxepin, nortriptyline) 2.5 29 26 2.7 2.1 2.5 192
Other (eg, trazodone, bupropion, mirtazapine) 133 153 13.1 12.0 123 133 <.001
Major psychotropic medications
Benzodiazepines, %
Any benzodiazepine 355 38.0 344 34.8 36.0 36.0 074
Any benzodiazepine prior to treatment 274 320 29.0 27.6 26.5 24.6 <.001
Any benzodiazepine during treatment 252 225 21.7 25.0 27.8 28.2 <.001
Percent of total eligible buprenorphine treatment 16.0 216 15.5 15.3 16.2 13.2 <.001
days with benzodiazepines
Opioid analgesics, %
Any opioid analgesic 46.5 45.1 443 428 454 51.9 <.001
Any opioid analgesic prior to treatment 420 443 426 40.0 40.0 433 .001
Any opioid analgesic during treatment 17.4 13.3 13.7 14.8 18.3 24.7 <.001
Percent of total eligible buprenorphine treatment 6.7 16.3 9.1 5.9 35 23 <0.001
days with opioid analgesics
Stimulants, %
Any stimulant 13.6 10.8 12.7 13.0 15.4 15.8 <.001
Any stimulant prior to treatment 9.7 10.1 10.7 94 10.2 8.8 147
Any stimulant during treatment 10.8 6.0 84 10.6 13.6 14.1 <.001
Percent of total eligible buprenorphine treatment 8.2 6.9 7.2 7.7 10.1 8.5 <.001
days with stimulants
Other psychotropic medications, %
Any other psychotropic 41.0 413 425 40.0 39.8 43.9 375
Any other psychotropic prior to treatment 28.1 31.2 319 284 26.0 25.8 <.001
Any other psychotropic during treatment 324 27.6 31.2 30.9 338 38.7 <.001
Percent of total eligible buprenorphine treatment 223 28.9 254 21.2 20.1 19.0 <.001

days with other psychotropics
Abbreviations: SNRI=serotonin-norepinephrine reuptake inhibitor, SSRI = selective serotonin reuptake inhibitor, TCA =tricyclic antidepressant.

across 4 medication classes: benzodiazepines, opioid
analgesics, stimulants, and other psychotropic medications
(Supplementary Table 4). Receipt of these psychotropic
medications was defined and measured in similar ways
as antidepressants, with the exception that they were not
measured as time varying.

Statistical Analysis

Status of antidepressant receipt, percentage of
buprenorphine treatment days covered by antidepressants,
and all other covariates were compared between
buprenorphine treatment duration categories to assess their

relationships by using bivariate analyses. We used x? tests for
dichotomous and categorical variables and Kruskal-Wallis
test for continuous variables.

Kaplan-Meier curves accounting for time-varying
antidepressant receipt during treatment were used to
compare the probability of not being discontinued from
buprenorphine treatment. Next, Cox proportional hazards
models were used to estimate hazard ratios (HRs) for
buprenorphine treatment discontinuation associated
with time-varying status of antidepressant receipt during
treatment. Thus, days of buprenorphine treatment before
the start of antidepressants was counted as at risk, with the
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Figure 1. Kaplan-Meier Curves of Buprenorphine Treatment Duration by Status of Antidepressant Receipt
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purpose of accounting for survival time bias. We controlled
for the status of antidepressant receipt prior to buprenorphine
treatment and included the interaction between it and receipt
status during treatment. The model adjusted for all other
covariates examined. Robust sandwich variance estimates
were used to adjust standard errors, accounting for potential
clustering of cohort members.

We conducted 3 sets of sensitivity analyses. First, we ran
the Cox proportional hazard model restricted to individuals
with current OUD diagnosis (ICD-10-CM codes F11.1X,
F11.2X) during the 3 months prior to treatment. Second,
we ran the Cox proportional hazard model by changing the
definition of buprenorphine treatment discontinuation from
60 days to 30 days without supply. Third, we ran the Cox
proportional hazard model restricted to individuals who did
not receive antidepressants during buprenorphine treatment
and those who received antidepressants for less than 2
weeks during buprenorphine treatment (short duration
of antidepressant treatment is not effective in treating
depression; thus, no impact on buprenorphine treatment
retention). All analyses were conducted using Stata version
14.1 (StataCorp). Statistical significance was set at P<.05.

RESULTS

Sample
The cohort consisted of 11,619 individuals who initiated
buprenorphine treatment between January 1, 2016, and

June 30, 2017 (Table 1). Among cohort members, the mean
age was 36.3 years; 63% were male. Mean and median
buprenorphine treatment duration was 250.4 and 189 days,
respectively. SUDs, psychiatric disorders, and chronic pain
conditions at baseline were prevalent among 22.0%, 39.3%,
and 38.2% of cohort members, respectively.

Demographic and Baseline Clinical
Characteristics by Treatment Duration Group

Age group distributions were significantly different across
treatment duration groups (Table 1). Individuals with shorter
treatment duration tended to be younger. For instance, 54.9%
of individuals with buprenorphine duration of 7-30 days
and 59.0% with a duration of 31-90 days were aged 18-34
years, whereas only 41.4% of individuals with treatment
duration > 365 days were aged 18-34 years. Individuals
with co-occurring cannabis use disorder and co-occurring
cocaine use disorder were twice as likely to be in the shortest
duration group compared to the longest duration group
(9.0% vs 4.3%, 5.2% vs 2.3%, respectively). Unlike SUD, the
prevalence of psychiatric and chronic pain conditions across
different treatment durations was not always significantly
different and varied by specific conditions.

Receipt of Antidepressants
and Major Psychotropic Drugs

Overall, 55.7% of cohort members received antidepressants
at any time between the 6 months prior to treatment and
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Table 3. Results of Cox Proportional Hazard Model for Buprenorphine Treatment Discontinuation

Parameter Level Hazardratio  zValue P>z 95% Cl
Antidepressant status Antidepressants only in 6 mo prior to buprenorphine 1.401 732 <.001 1.280-1.534
(ref=no antidepressants at all) treatment
Antidepressants during treatment
Antidepressants only during treatment 0.720 -876 <.001 0.668-0.774
Antidepressants in 6 mo prior to and during treatment 0.505 -1448  <.001 0.461-0.555
Age group (ref=18-34y) 35-44y 0.671 -11.82  <.001  0.628-0.717
45-54y 0.811 -5.49 <.001 0.753-0.874
55-64y 0.850 -3.65 <.001 0.779-0.928
Daily dose of buprenorphine 9-12mg 0.773 -6.52  <.001  0.715-0.835
(ref=2-8 mg) 13-16 mg 0.795 -7.25 <.001 0.748-0.846
17-24 mg 0.658 -1092  <.001  0.610-0.709
>24mg 0.909 -1.16 247 0.772-1.069
Gender (ref=female) Male 0918 -3.16 002  0.871-0.968
Use of benzodiazepine (ref=no Benzodiazepines only in 6 mo prior to treatment 1323 6.34  <.001 1.213-1.443
benzodiazepines at all) Benzodiazepines only during treatment 0.945 -1.19 234 0.860-1.037
Benzodiazepines in 6 mo prior to and during treatment 1.178 441 <.001 1.095-1.267
Use of opioid analgesics (ref=no opioid Opioid analgesics only in 6 mo prior to treatment 1.000 -0.01 990  0.937-1.067
analgesics at all) Opioid analgesics only during treatment 0.500 -995 <.001T 0.436-0.573
Opioid analgesics in 6 mo prior to and during treatment 0.935 -1.55 120 0.858-1.018
Use of stimulant (ref=no stimulants Stimulants only in 6 mo prior to treatment 1.353 3.88  <.001 1.161-1.577
atall) Stimulants only during treatment 0.522 -8.61 <.001  0.450-0.605
Stimulants in 6 mo prior to and during treatment 0.880 -2.18 029  0.785-0.987
Use of other psychotropic prescriptions OPP only in 6 mo prior to treatment 1.306 569  <.001 1.191-1.432
(OPP) (ref=no OPP at all) OPP only during treatment 0.939 -1.57 116 0.868-1.016
OPP in 6 mo prior to and during treatment 1.001 0.03 977  0.930-1.078
Alcohol use disorder Diagnosis present at baseline 1.034 0.63 530 0.932-1.147
Cannabis use disorder Diagnosis present at baseline 1.258 4.05  <.001 1.125-1.406
Cocaine use disorder Diagnosis present at baseline 1.250 3.09 .002  1.085-1.439
Sedative and hypnotic related disorder Diagnosis present at baseline 0.983 -0.28 776 0.874-1.105
Stimulant use disorder Diagnosis present at baseline 1.315 4.01 <.001 1.150-1.504
Other psychoactive substance use Diagnosis present at baseline 1.048 1.10 270 0.964-1.140
disorder
Anxiety Diagnosis present at baseline 0.939 -1.89 059  0.879-1.002
Bipolar disorder Diagnosis present at baseline 1.116 1.86 063 0.994-1.253
Major depression Diagnosis present at baseline 1.085 2.29 022 1.012-1.163
Other mood disorder Diagnosis present at baseline 0.938 -0.87 386 0.810-1.085
ADHD Diagnosis present at baseline 1.091 1.41 159 0.966-1.231
PTSD Diagnosis present at baseline 1.031 0.38 702 0.880-1.209
Schizophrenia Diagnosis present at baseline 1.024 0.18 860  0.789-1.327
Back pain Diagnosis present at baseline 1.040 1.16 247 0.973-1.111
Neck pain Diagnosis present at baseline 1.066 1.45 146 0.978-1.161
Migraine Diagnosis present at baseline 1.069 1.04 297 0.943-1.213
Fibromyalgia Diagnosis present at baseline 1.176 1.95 051 0.999-1.383
Osteoarthritis/joint cartilage Diagnosis present at baseline 0.986 -0.25 .800  0.886-1.098
Inflammatory joint disorder Diagnosis present at baseline 1.000 0.01 991 0.923-1.085
Periarticular/soft tissue disorders Diagnosis present at baseline 1.299 417  <.001 1.149-1.469

Abbreviations: ADHD = attention-deficit/hyperactivity disorder, PTSD = posttraumatic stress disorder.

during treatment: 9.5% received antidepressants only
prior to treatment, 17.4% received antidepressants only
during buprenorphine treatment, and 28.8% received
antidepressants in both periods (Table 2). Among those who
received antidepressants during treatment, antidepressants
covered an average of 31% of buprenorphine treatment
days.

Antidepressant receipt differed by treatment duration.
The shortest duration group had the highest prevalence of
receiving antidepressants only prior to treatment (20.2%),
more than 4 times the prevalence of the longest duration
group (4.7%). The inverse relationship was observed

for the prevalence of receiving antidepressants during
buprenorphine treatment, where prevalence of the longest
duration group was twice that of the shortest group (55.9%
vs 29.8%).

Receipt of major psychotropic medications was less
common than antidepressants: 46.5% of cohort members
received any opioid analgesics, followed by other
psychotropic drugs (41.0%), benzodiazepines (35.5%),
and stimulants (13.6%). Opioid analgesics were the most
commonly received medications prior to treatment (42.0%),
while other psychotropics were the most commonly received
medications during treatment (32.4%).
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Figure 2. Hazard Ratios of Factors Associated With Discontinuing Buprenorphine Treatment
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Cox Proportional Hazard Model

Kaplan-Meier curves in Figure 1 show the probability of
not being discontinued from buprenorphine treatment by
antidepressant receipt status. Individuals with no receipt of
antidepressants during treatment had lower probability at
any time. By contrast, those who received antidepressants
during buprenorphine treatment had a higher probability
of not being discontinued.

After adjusting for demographics, buprenorphine dosage,
baseline clinical factors, and use of major psychotropics in a
Cox proportional hazard model, receipt of antidepressants
during buprenorphine treatment was associated with
lower risk of treatment discontinuation compared with
no receipt of antidepressants (Table 3, Figure 2). For
instance, when compared with no receipt of antidepressants
during buprenorphine treatment, individuals receiving
antidepressants only during treatment had an HR of 0.72
(95% confidence interval [CI]=0.67-0.77). Individuals
receiving antidepressant both in the 6 months prior to and
during treatment had the lowest HR of 0.51 [95% CI =0.46-
0.56]. Main results from the first 2 sets of sensitivity analyses

were consistent with findings from the primary analysis.
The association between receiving antidepressants and
lower risk of buprenorphine treatment discontinuation was
not found in the third sensitivity analysis, which indicated
the robustness of our primary analysis (Supplementary
Table 5).

DISCUSSION

In this national sample of commercially insured
individuals in the US, we found that receipt of antidepressants
was common (55.7%) during any time between 6 months
prior to buprenorphine initiation and during treatment in
the overall cohort. SSRIs and other types (eg, trazodone,
bupropion, mirtazapine) of antidepressants on average
covered a higher percentage of buprenorphine treatment
days among those who received antidepressants during
treatment. Receipt of antidepressants during buprenorphine
treatment was significantly associated with reduced risk
of treatment discontinuation, even after accounting for
demographics, buprenorphine dosage, receipt of other
psychotropic medications, and co-occurring SUDs,
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psychiatric disorders, and pain conditions. In addition, the
magnitude of this reduced risk varied by the status of whether
receiving antidepressants prior to treatment initiation (49%
reduction and 23% reduction, respectively). In contrast,
no receipt of antidepressants during treatment was
associated with increased risk of treatment discontinuation,
particularly among those receiving antidepressants during
6 months prior to buprenorphine initiation, with an HR of
1.40 (95% CI=1.28-1.53).

Our finding of an overall buprenorphine treatment
retention rate of approximately 45% (Figure 1) at 1 year
after initiation is consistent with retention rates previously
observed among commercially insured populations and
somewhat higher than those observed among Medicaid
populations.?***3> Similar to prior research, we also
found relatively high rates of co-occurring psychiatric
disorders, SUDs, and pain conditions among individuals
receiving buprenorphine.?>?%3¢ However, these rates could
be underestimating the true prevalence due to the short
3-month look-back period for capturing them. Given the
chronic nature of these co-occurring conditions, it was
likely that patients’ diagnoses would be captured by claims
data outside the 3-month window. Thus, our baseline
co-occurring conditions should be interpreted more as
current than as past.

Receipt of major psychotropic medications was
common among cohort members during the study period,
although not as common as antidepressants. Receipt of
benzodiazepines, stimulants, and other psychotropic agents
only prior to buprenorphine treatment was associated with
an approximately 32%-35% increase in risk for treatment
discontinuation. In contrast, we found no association
between receipt of opioid analgesics prior to initiating
buprenorphine and treatment discontinuation. Receipt of
stimulant prescriptions during buprenorphine treatment or
in both periods was associated with a significantly lower
risk for discontinuation (HRs 0.52 and 0.88, respectively).
However, these associations needed to be interpreted with
caution. Future studies are needed to test if there was a
potential therapeutic benefit from the combination of these
two medications in the management of OUD, particularly
for patients with co-occurring stimulant use disorders.

Although many co-occurring SUDs, psychiatric
disorders, and pain conditions were common among
cohort members, their association with risk of
buprenorphine treatment discontinuation differed. First,
our results showed that cannabis use disorder, cocaine
use disorder, and stimulant use disorder at baseline were
significantly associated with an increased risk of treatment
discontinuation. These associations held in sensitivity
analyses as well. The association could be due to unmanaged
co-occurring cannabis or cocaine use disorder or due to
certain zero tolerance policies toward other substance use
by MOUD providers. Nevertheless, given the prevalence of
polysubstance use and co-occurring SUDs among people
with OUD,*® our findings highlight the importance of
addressing co-occurring SUDs in people with OUD in order

to'improve treatment retention and eutcomes. Second, we
found no association between pain conditions and increased
risk for treatment discontinuation except for the condition of
periarticular and soft-tissue disorders, which could indicate
that buprenorphine as a p-opioid receptor partial agonist
itself might provide analgesia for most people with chronic
pain while receiving buprenorphine treatment. Third,
unlike previous studies,?”*® we did not find that psychiatric
diagnoses among individuals receiving buprenorphine
were associated with improved retention. In fact, we found
depression was associated with a small but statistically
significant increased risk in treatment discontinuation while
receipt of antidepressants was accounted for. The increased
risk associated with a depression diagnosis at baseline might
indicate the severity of depression and again highlight the
importance of managing depression among people receiving
buprenorphine treatment.

Limitations

This study is subject to several limitations. First, as
with other studies using claims data, we assumed that
medications were used as dispensed or received. Second,
claims data lack information on several factors that might be
associated with buprenorphine treatment retention, such as
the severity, duration, and type (prescription vs illicit opioid)
of OUD. We did conduct a sensitivity analysis by restricting
the cohort to those who had OUD diagnosis at baseline,
which did not change our main findings. Third, we did not
adjust for the receipt of non-medication OUD treatments
such as psychotherapy, which could be confounders for
antidepressant receipt during buprenorphine treatment
and improve treatment retention. Fourth, there might
be other patient-level and provider-level confounding
factors. For example, there might be unobserved patient
characteristics that are associated with engagement for
services and treatment as well as adherence to both receiving
buprenorphine and antidepressants. In these MarketScan
commercial claims data, we did not have information
on who and what specialty prescribed buprenorphine
and antidepressants, and whether they were prescribed
by the same provider. Fifth, our data only contained the
commercially insured population in the US aged <65
years; thus, our results might not be generalizable to other
insured or uninsured populations in the US, for instance,
individuals publicly insured by Medicaid, which covers a
higher proportion of patients with OUD and psychiatric
disorders.*® Future studies should examine outcomes
associated with receiving MOUD and antidepressants in
these populations. Lastly, due to the observational nature
of the study design and potential confounders discussed
above, we cannot draw causal inferences on whether receipt
of antidepressant during buprenorphine treatment is a
direct cause of decreased risk in treatment discontinuation.
Although baseline psychiatric disorders were common
among cohort members, we did not know from these claims
data the specific indications for which antidepressants
were prescribed. Similarly, the reason for not receiving
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antidepressants «during buprenorphine treatment among
individuals who received antidepressants prior to treatment
was not clear. Future research is needed to help understand
the causal mechanism for these associations found by the

current study.

CONCLUSION

In addition to shedding light on characteristics
of antidepressant receipt among people receiving
buprenorphine for OUD, our findings suggest that
receiving antidepressants during buprenorphine treatment
is associated with improved treatment retention, whether

Antidepressants and Buprenorphine Treatment Retention

an individual starts antidepressants while™ receiving
buprenorphine or continues with antidepressants during
treatment. In contrast, discontinuing antidepressant use
while starting buprenorphine treatment was found to be

associated with a 40% increase in risk of buprenorphine
discontinuation. Despite limitations, our main findings
highlight the critical importance of screening for
co-occurring OUD and depression, as using antidepressants

concurrently with buprenorphine treatment for OUD is
associated with improved MOUD treatment retention.
Future research should also explore outcomes of screening
and treating co-occurring OUD and other major psychiatric
disorders and their influence on MOUD treatment retention.
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Supplementary Material

Supplementary Table 1: Buprenorphine products included in the analysis as MOUD

Non-injection Buprenorphine products Included in analysis as Suboxone dosage conversion
MOUD factor

Buprenorphine Hydrochloride Yes 1
Buprenorphine-Naloxone Yes 1
BUNAVAIL Yes 1.905
SUBLOCADE Yes N/A*
SUBOXONE Yes 1
SUBUTEX Yes N/A*
ZUBSOLV Yes 1.4
BELBUCA No N/A
BUTRANS No N/A

* No prescription was identified in our data
Abbreviations: MOUD (medication for opioid use disorder)

Supplementary Table 2: Generic drug names of antidepressants included in the analysis

Antidepressant categories Generic drug names

citalopram, escitalopram, fluoxetine, fluvoxamine,

Selective serotonin reuptake inhibitors . .
paroxetine, sertraline

(SSRIs)

. . . desvenlafaxine, duloxetine, levomilnacipran, venlafaxine
Serotonin—norepinephrine reuptake

inhibitors (SNRIs)

amitriptyline, amoxapine, clomipramine, desipramine,
doxepin, Imipramine, maprotiline, nortriptyline,

Tricyclic antidepressants (TCAs)
protriptyline, trimipramine

bupropion, chlorprothixene, mirtazapine, nefazodone,
Other nortriptyline, trazodone, vilazodone, vortioxetine

Supplementary Table 3: Comorbid conditions and associated ICD-10 CM codes

Comorbid conditions ICD-10 CM Codes
Substance use disorder
Alcohol use disorder F10.1X, F10.2X, F10.9X
Cannabis use disorder F12.1X, F12.2X, F12.9X
Cocaine use disorder F14.1X, F14.2X, F14.9X
Sedative and hypnotic related disorder F13.1X, F13.2X, F13.9X
Stimulant use disorder F15.1X, F15.2X, F15.9X
Other psychoactive substance F16.1X, F16.2X, F16.9X, F18.1X, F18.2X, F18.9X, F19.1X, F19.2X, F19.9X

use disorder

Psychiatric conditions

F40.0X, F40.1X, F40.2X, F40.8X, F40.9X, F41.0, F41.1, F41.3, F41.8, F41.9, F42.2, F42.3,
F42.4, F42.8, F42.9

Anxiety
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Bipolar disorder

F30.1X, F30.2, F30.3, F30.4, F30.8, F30.9

Major depression

F32.0,F32.1,F32.2,F32.3,F32.4, F32.5, F32.81, F32.89, F32.9

Other mood disorder

F34.0, F34.1, F34.81, F34.89, F34.9, F39

Attention deficit hyperactivity
Disorder (ADHD)

F90.0, F90.1, F90.2, F90.8, F90.9

Post-traumatic stress disorder
(PTSD)

F43.10, F43.11, F43.12

Schizophrenia

F20.0, F20.1, F20.2, F20.3, F20.5, F20.8X, F20.9, F25.0, F25.1, F25.8, F25.9, F29

Pain conditions

Back pain

M2578, M4000, M4003, M4004, M4005, M40202, M40203, M40204, M40205, M40209,
M40292, M40293, M40294, M40295, M40299, M4030, M4035, M4036, M4037, M4100,
M4102, M4103, M4104, M4105, M4106, M4107, M4108, M41112, M41113, M41114,
M41115, M41116, M41117, M41119, M41122, M41123, M41124, M41125, M41126,
M41127, M41129, M4120, M4122, M4123, M4124, M4125, M4126, M4127, M4130,
M4134, M4135, M4180, M4182, M4183, M4184, M4185, M4186, M4187, M419,
M4300, M4301, M4302, M4303, M4304, M4305, M4306, M4307, M4308, M4309,
M4310, M4311, M4312, M4313, M4314, M4315, M4316, M4317, M4318, M4319,
M4320, M4321, M4322, M4323, M4324, M4325, M4326, M4327, M4328, M438X9,
M4640, M4644, M4645,M4646, M4647, M4648, M4649, M4710, M4714, M4715,
M4716, M4720, M4724, M4725, M4726, M4727, M4728, M47814, M47815, M47816,
M47817, M47818, M47819, M47894, M47895, M47896, M47897, M47898, M47899,
M479, M4800, M4804, M4805, M4806, M48061, M48062, M4807, M4808, M4810,
M4811, M4812, M4813, M4814, M4815, M4816, M4817, M4818, M4819, M4820,
M4821, M4822, M4823, M4824, M4825, M4826, M4827, M4830, M4831, M4832,
M4833, M4834, M4835, M4836, M4837, M4838, M489, M5104, M5105, M5106,
M5114, M5115, M5116, M5117,M5124, M5125, M5126, M5127, M5134, M5135,
M5136, M5137, M5146, M5147, M5184, M5185, M5186, M5187, M519, M532X7,
M532X8, M533, M5380, M5384, M5385, M5386, M5387, M5388, M539, M5403,
M5404, M5405, M5406, M5407, M5408, M5409, M5414, M5415, M5416, M5417,
M5418, M5430, M5431, M5432, M5440, M5441, M5442, M545, M546, M5489, M549,
M62830, M961, M962, M963, M965, M9922, M9923, M9924, M9925, M9926, M9927,
M9928, M9929, M9932, M9933, M9934, M9935, M9936, M9937, M9938, M9939,
M9942, M9943, M9944, M9945, M9946, M9947, M9948, M9949, M9952, M9953,
M9954, M9955, M9956, M9957, M9958, M9959, M9962, M9963, M9964, M9965,
M9966, M9967, M9968, M9969, M9972, M9973, M9974, M9975, M9976, M9977,
M9978, M9979, M9983, M9984, M9902, M9904, Q762

Neck pain (e.g., cervical
spinal stenosis)

M47811, M47891, M4723, M4722, M4721, M47813, M47893, M47892, M47812,
M47012, M4711, M47014, M47011, M4712, M47022, M47029, M47019, M47016,
M47013, M47021, M4713, M47015, M50220, M5022, M5023, M5020, M50221,
M50222, M50223, M5021, M5002, M5000, M5001, M50022, M50023, M50021,
M50020, M5003, M5082, M5091, M5012, M50922, M50821, M5080, M5011, M50123,
M50822, M50820, M50921, M5010, M4643, M5093, M50120, M50823, M5083,
M50121, M5090, M4641, M50920, M50122, M4642, M5092, M50923, M5013, M5081,
M9930, M9971, M9921, M9970, M4803, M9931, M9940, M9960, M9950, M4802,
M9951, M4801, M9961, M9941, M9920, M542, M530, M531, M5413, M5411, M5412,
M436, M5400, M5402, M5401, M5382, M5481, M5381, M5383

G43001, G43009, G43011, G43019, G43101, G43109, G43111, G43119, G43C0, G43BO,
G43D0, G43A0, G43A1, G43C1, G43B1, G43D1, G43401, G43409, G43411, G43419,
G43501, G43509, G43511, G43519, G43609, G43619, G43601, G43611, G43701,

Migraine G43711, G43709, G43719, G43801, G43811, G43809, G43819, G43901, G43911,
G43909, G43919, G43821,
643829, G43831, G43839

Fibromyalgia M797

Osteoarthritis/joint cartilage

M129, M131X, M138X, M15X, M16X, M17X, M18X, M19X, M2210, M2211, M2212,
M222X, M223X, M224X, M228X, M2290, M2291, M2292, M23X, M241X

Inflammatory joint disorder
(e.g., rheumatoid arthritis,
ankylosing spondylitis)

MO5X, M06X, M08X, M120X, M255X, M353, M45X, M460X, M461, M465X, M468X,
M469X, M488X, M498X, M790

\ \er WA N & (¢ Tip) — I . dackary t
)F on any website. ¢ © 2022 Copyright Physicians Postgraduate




M2570, M25711, M25712, M25719, M25721, M25722, M25729, M25731, M25732,
M25739, M25741, M25742, M25749, M25751, M25752, M25759, M25761, M25762,
M25769, M2577X, M701X, M702X, M704X, M705X, M706X, M707X, M7500, M7501,
M7502, M751X, M7520, M7521, M7522, M7530, M7531, M7532, M7540, M7541,
M7542, M7550, M7551, M7552, M7580, M7581, M7582, M7590, M7591, M7592,
M76X, M77X, M2161X, M2162X, M65X, M66X, M67X, M700X, M7030, M7031, M7032,
M71X

Periarticular/soft tissue
Disorders (e.g., peripheral
enthesopathies, synovitis, bursitis)

Note: a code ending with X means that the code includes all digits at X’s position.

Supplementary Table 4: Generic drug names of other psychotropic medications included in the
analysis

Therapeutic classes of other psychotropic

L Generic drug names
medications

alprazolam, chlordiazeproxide, clobazam, clonazepam,
clorazepate, diazepam, estazolam, flurazepam, lorazepam,

Benzodiazepines 8
oxazepam, prazepam, quazepam, temazepam, triazolam

amphetamine, dexmethylphenidate, dextroamphetamine,
Stimulants lisdexamfetamine, methylphenidate

buprenorphine (only Butrans and Belbuca),

butorphanol, codeine, dihydrocodeine, fentanyl, hydrocodone,
Opioid analgesics hydromorphone, levorphanol, meperidine, methadone, morphine,
oxycodone, oxymorphone, pentazocine, tapentadol, tramadol

aripiprazole, buspirone, carbamazepine,
chlorpromazine, clozapine, divalproex, droperidol,
felbamate, fluphenazine, gabapentin, haloperidol,
lamotrigine, levetiracetam, lithium, loxapine,
Other psychotropics lurasidone, olanzapine, oxcarbazepine,
paliperidone, perphenazine, pregabalin,
prochlorperazine, promazine, quetiapine,
risperidone, thioridazine, thiothixene,
trifluoperazine, valproic, ziprasidone




Supplementary Table 5: Results of Cox proportional hazard model for sensitivity analysis 1 - 3

Analysis 1 (only patients with
baseline OUD diagnosis),

Analysis 2 (using 30-day gap to
define discontinuation),

Analysis 3 (patients with no
antidepressants and those

N=7,799 N=11,619 received antidepressants < 15
days), N=6,933
Parameter Level Hazard Hazard [95% Conf. Hazard [95% Conf.
Ratio [95% Conf. Interval] Ratio Interval] Ratio Interval]
Antidepressants only in 6 months prior 1.318 1.170 1.485 1.405 1.284 1.537 1.345 1.229 1.472
to buprenorphine treatment
Antidepress.a nt status Antidepressants during treatment:
(ref=no antidepressantsat 4o prassants only during 0.702 0637 0774 0734 0683  0.789 3.014 2100 4.327
all) treatment
Antidepressants in 6 months 0.540 0.489 0.610 0.509 0.464 0.557 2.864 2.410 3.404
prior to and during treatment
35-44 0.649 0.592 0.710 0.669 0.627 0.714 0.735 0.677 0.797
Ag‘ff glr;gi 45-54 0.786 0.709 0.872 0.805 0.748 0.867 0.880 0.799  0.969
(re ) 55-64 0.736 0.649 0.835 0.853 0.782 0.930 0.974 0.870 1.091
9-12mg 0.806 0.729 0.892 0.781 0.724 0.844 0.761 0.688 0.841
Daily dose of 13-16mg 0.845 0.778 0.918 0.803 0.755 0.854 0.806 0.747  0.871
buprenorphine
(ref=2-8mg) 17-24mg 0.713 0.644 0.790 0.666 0.619 0.717 0.674 0.614 0.739
>24mg 1.012 0.804 1.273 0.912 0.776 1.071 0.966 0.792 1.177
Gender (ref = Female) Male 0.952 0.888 1.021 0.911 0.865 0.959 0.907 0.847  0.970
Benzodiazepines only in 6 months 1.197 1.069 1.341 1.312 1.204 1.430 1.271 1.131 1.427
. . prior to treatment
Use of benzodiazepine Benzodiazepines only during 0.983 0868 1112 0942 0859  1.033 0.932 0820  1.060
(ref=no benzodiazepines
at all) treatment
Benzodiazepines in 6 months prior to 1.176 1.066 1.298 1.168 1.087 1.255 1.224 1.103 1.357
and during treatment
Opioid analgesics only in 6 months 1.016 0.932 1.107 1.000 0.938 1.067 1.065 0.982 1.155
o . prior to treatment
Use of opioid analgesics Opioid analgesics only during 0.522 0.439 0.622 0.511 0.447 0.583 0.430 0.355  0.522
(ref=no opioid analgesics
at all) treatment
Opioid analgesics in 6 months prior to 0.859 0.761 0.970 0.951 0.874 1.034 1.042 0.930 1.168
and during treatment
Use of stimulant Stimulants only in 6 months prior to 1.208 0.991 1.473 1.357 1.166 1.581 1.312 1.076 1.600

(ref=no stimulants at all)

treatment
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Stimulants in 6 months prior to and 0.878 0.747 1.031 0.887 0.792 0.994 0.826 0.700 0.974

during treatment

OPP only in 6 months prior to 1.257 1.115 1.417 1.298 1.184 1.423 1.248 1.118 1.393
Use of oth hotropi treatment

°¢ 01 OTher psychotropic , 0.938 0.847  1.040  0.949 0.879  1.025 0.957 0.857  1.069

prescriptions (OPP) OPP only during treatment
(ref=no OPP at all) . . .

OPP in 6 months prior to and during 0.951 0.864 1.047 1.005 0.935 1.081 1.035 0.932 1.150

treatment
Alcohol use disorder Diagnosis present at baseline 1.042 0.931 1.167 1.026 0.926 1.137 1.043 0.901 1.207
Cannabis use disorder Diagnosis present at baseline 1.273 1.133 1.431 1.266 1.134 1.412 1.161 0.991 1.361
Sedative and hypnotic Diagnosis present at baseline 1.009 0.891 1.142 0.997 0.888 1.119 1.029 0.878 1.206
related disorder
Cocaine use disorder Diagnosis present at baseline 1.270 1.100 1.468 1.230 1.069 1.416 1.015 0.830 1.241
Stimulant use disorder Diagnosis present at baseline 1.373 1.194 1.579 1.311 1.148 1.497 1.292 1.060 1.575
Other psychoactive Diagnosis present at baseline 1.090 0.991 1.200 1.048 0.965 1.139 1.030 0.922 1.151
substance use disorder
Anxiety Diagnosis present at baseline 0.971 0.896 1.053 0.939 0.880 1.002 0.932 0.851 1.019
Bipolar disorder Diagnosis present at baseline 1.177 1.027 1.349 1.112 0.991 1.248 1.105 0.923 1.324
Major depression Diagnosis present at baseline 1.128 1.036 1.227 1.077 1.005 1.153 1.177 1.061 1.306
ADHD Diagnosis present at baseline 1.045 0.898 1.216 1.064 0.943 1.200 1.019 0.853 1.218
Other mood disorder Diagnosis present at baseline 0.944 0.793 1.125 0.939 0.812 1.085 1.085 0.832 1.416
PTSD Diagnosis present at baseline 1.074 0.887 1.301 1.065 0.913 1.243 1.054 0.821 1.352
Schizophrenia Diagnosis present at baseline 0.925 0.692 1.237 1.038 0.805 1.339 1.190 0.807 1.757
Back pain Diagnosis present at baseline 1.020 0.936 1.112 1.034 0.968 1.104 0.990 0.907 1.082
Neck pain Diagnosis present at baseline 1.049 0.935 1.176 1.079 0.991 1.174 1.090 0.964 1.232
Migraine Diagnosis present at baseline 0.984 0.821 1.179 1.069 0.944 1.210 1.078 0.916 1.270
Fibromyalgia Diagnosis present at baseline 1.071 0.851 1.348 1.151 0.978 1.355 1.211 0.939 1.562
Osteoarthritis/joint Diagnosis present at baseline 0.932 0.806 1.079 0.987 0.887 1.097 0.971 0.830 1.135
cartilage
Inflammatory joint Diagnosis present at baseline 0.977 0.876 1.090 1.002 0.925 1.085 1.052 0.944 1.172
disorder
Periarticular/soft tissue Diagnosis present at baseline 1.321 1.120 1.559 1.294 1.145 1.461 1.214 1.036 1.422

disorders

Abbreviations: ADHD (Attention deficit hyperactivity disorder), PTSD (Post-traumatic stress disorder)
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