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BACKGROUND: There is inadequate evidence of long-term
benefit from opioid medications for chronic pain and sub-
stantial evidence of potential harms. For patients, dose re-
duction may be beneficial when implemented voluntarily
and supported by amultidisciplinary teambut experts have
advised against involuntary opioid reduction.
OBJECTIVES: To assess the prevalence of self-reported
involuntary opioid reduction and to examine whether in-
voluntary opioid reduction is associated with changes in
pain severity.
DESIGN: Prospective observational cohort study.
PARTICIPANTS: Primary care patients treated with long-
term opioid therapy in the Veterans Health Administra-
tion (N = 290).
MAIN MEASURES: The primary exposure was self-
reported past year involuntary opioid reduction. The pri-
mary outcome was the three-item PEG scale, which mea-
sures past-week average pain intensity and interference
with enjoyment of life and general activity.
KEY RESULTS: Past year opioid reduction or discontinua-
tion was reported by 63% (184/290). Similar numbers re-
ported involuntary (88/290) and voluntary (96/290) opioid
reduction. At baseline, there were no significant differences
in pain severity between the groups (mean PEG, 7.08 vs.
6.73 vs. 7.07 for past year involuntary opioid reduction, past
year voluntary opioid reduction, and no past year opioid
reduction, respectively; P = 0.32). For the primary outcome
of change in pain severity from baseline to 18months, there
were no significant differences between groups (mean PEG
change, −0.05 vs. −0.44 vs. − 0.23 for past year involuntary
opioid reduction, past year voluntary opioid reduction, and
no past year opioid reduction, respectively; P = 0.28).
CONCLUSIONS: Self-reported past year involuntary opi-
oid reduction was common among a national sample of
veterans treated with long-term opioid therapy. Opioid
dose reduction, whether involuntary or voluntary, was
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BACKGROUND

There is inadequate evidence of long-term benefit from opioid
medications for chronic pain and substantial evidence of potential
harms.1 Expert guidelines recommend individualized assessment
of risks and benefits and advise dose reduction or discontinuation
when benefits of long-term opioid therapy (LTOT) no longer
outweigh risks.2 Opioid reduction may improve pain and func-
tion when implemented voluntarily by patients and supported by
a multidisciplinary team.3 There is also concern that opioid
reductionmayworsen pain and increase risk of adverse outcomes
for some patients. Experts have expressed concern over involun-
tary opioid dose reduction or discontinuation, and the Centers for
Disease Control and Prevention (CDC) and the Food and Drug
Administration have recently cautioned against abrupt opioid
dose reduction of LTOT.4–6

Expert guidelines recommend that providers work collabora-
tivelywith patients during opioid reduction and employ strategies
to increase patient engagement.7,8 However, patients and pro-
viders may disagree on whether and how to implement opioid
reduction, and involuntary opioid reduction may at times be
clinically appropriate, especially when risk is high (e.g., follow-
ing an overdose event). Changes to long-term opioid treatment
plans can be difficult and anxiety-provoking for patients, and
ambivalence is common.9,10 For providers, these conversations
can be challenging.11 While involuntary opioid reduction may
not be avoidable in all cases, little is known about the prevalence
or outcomes of involuntary opioid reduction.

Prior Presentations A version of these results was presented at the
Society of General Internal Medicine Annual Meeting in Washington, DC, in
May 2019.
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not associated with change in pain severity. Future

studies should examine involuntary opioid reduction in
different populations and trends over time and explore
further patient- and provider-level factors that may im-
pact patient experience and outcomes during opioid
reduction.
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The Effects of Prescription Opioid Changes for Veterans
(EPOCH) study is a nationwide prospective population-based
observational study of US VA primary care patients treated
with LTOT. Among a random sample of EPOCH participants,
we conducted a structured follow-up survey to assess the
prevalence of self-reported past year involuntary opioid reduc-
tion and to examine whether involuntary opioid reduction is
associated with changes in pain severity compared with vol-
untary reduction or no reduction in the past year.

METHODS

Study Setting and Population

We conducted a prospective cohort study from June 2016 to
July 2018 of Veterans Health Administration (VA) patients
receiving LTOT, nested within an ongoing nationwide pro-
spective cohort study, the Evaluating Opioid Prescription
Changes in Veterans (EPOCH) study. The study design, sur-
vey response, and baseline characteristics of the EPOCH study
have been published.12 Patients were eligible for the EPOCH
study if they had current LTOT at baseline and at least one
primary care clinic visit within 12 months before the most
recent opioid dispensing date. Current LTOT at baseline was
defined as a qualifying opioid analgesic dispensed within the
prior 30 days and ≥ 150 days’ supply in the 180 days before
the most recent dispensing date with no between-fill gaps > 40
days. Qualifying opioid analgesics were on the VA formulary
and indicated for pain, not including tramadol or
buprenorphine. Patients were excluded if they received past
year treatment for opioid use disorder, cancer, dementia, or
end-of-life care. The EPOCH study enrolled 9,253 participants
who completed a baseline paper or telephone survey and has
subsequently invited participants to complete annual follow-
up surveys.
For this study, we randomly sampled 600 EPOCH partici-

pants who met two criteria: (1) prescribed moderate-high-dose
opioids at EPOCH study baseline, defined as ≥ 50 mg
morphine-equivalent (ME) daily dose using CDC-
recommended conversion factors;13 and (2) completed mail
survey at baseline and 12-month follow-up (Fig. 1). We invit-
ed these participants to complete a structured telephone survey
approximately 18 months after baseline survey completion.
The Minneapolis VA Health Care System Institutional Re-
view Board and the Colorado Multiple Institutional Review
Board approved the study.

Recruitment and Data Collection

For the overall EPOCH study, a multiple contact, mail and
telephone approach was used for recruitment and data collec-
tion. The baseline survey was fielded in six survey waves
conducted at monthly intervals beginning in June 2016. Pa-
tients who did not return the mailed survey were contacted
with a second round of mailed materials and then by

telephone. Patients reached by telephone were offered tele-
phone surveys, and 7.9% (732/9,253) completed the baseline
survey by phone.
For the present study, eligible patients were randomly se-

lected in monthly batches of 100 over a 6-month period from
January to July 2018, scheduled to align with the 18-month
time point since their baseline survey completion. For exam-
ple, participants who completed the EPOCH baseline survey
in July 2016were invited to participate in the follow-up survey
in January 2018. Participants were mailed a letter with an
invitation to participate in a telephone survey and were
contacted by phone up to three times approximately 1 week
after the invitation letter. Participants who agreed to participate
were scheduled for a telephone survey within 2 weeks. Verbal
consent was obtained prior to each survey. Telephone surveys
were administered by five research staff members who were
trained in survey administration and supervised by the study
coordinator. Data were entered directly into a secure database
system.

Study Measures

The primary exposure variable is self-reported past year in-
voluntary opioid reduction. At the 18-month telephone survey,
we first assessed past year opioid reduction by asking “In the
past year, have you cut down the amount of opioid medicines
you use?”. This question was adapted from a validated ques-
tionnaire assessing problems and concerns with opioid medi-
cations.14 We defined past year opioid reduction as an affir-
mative response to this question. Among participants who
reported past year opioid reduction, we defined involuntary
opioid reduction as an affirmative response to the following
question: “In the past 12 months, has any doctor, dentist,
nurse, or other health professional cut down or stopped your
opioid medicines without your consent or against your
wishes?”
The primary outcome variable is change in self-reported

pain severity from baseline to 18 months. The 3-item PEG is a
brief composite measure that assesses average past-week pain
intensity, past-week pain interference with enjoyment of life,
and past-week pain interference with general activity.15 Re-
sponse options range from 0 to 10 with higher scores
representing greater pain intensity/interference; the overall
PEG score is the average of 3 responses. We selected the
PEG scale as it has been shown to be sensitive to change
and is recommended by the CDC and other groups as a brief,
validated pain measure.2,16,17 As a secondary outcome, we
assessed health-related quality of life with a single question
from the Veterans RAND 12-item Health Survey (VR-12).18

Participants were asked “In general, would you say your
health is…” (excellent, very good, good, fair, and poor).
Baseline data on demographic characteristics, comorbid

diagnoses, and outpatient pharmacy dispensing were extracted
from national VA databases for the year prior to the baseline
date. Pain and mental health diagnosis categories were created
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based on work of other VA researchers and have been pub-
lished elsewhere.12 We calculated baseline morphine-
equivalent (ME) opioid daily dose by calculating the average
dose over the 6-month period prior to each participants’ base-
line date.13 For a post hoc exploratory analysis, we obtained
outpatient pharmacy dispensing data for qualifying opioid
medications from baseline survey completion through 18-
month follow-up. For each participant, opioid daily dose in
ME was calculated for each follow-up month by calculating
the average opioid dose over the prior 60 days.

Data Analysis

For each participant, we calculated the change from baseline
survey to 18-month follow-up for the 3-item PEG scale as well
as for secondary outcomes of the individual PEG questions
and the single-question health-related quality of life measure.
We excluded participants who did not have complete data at
both time points (Fig. 1). Estimating appropriate variance
parameters of a sub-population (or domain) in a survey (such
as Veterans reporting involuntary opioid reduction) requires

implementing an appropriate domain analysis using informa-
tion about the survey design.19 Accordingly, we implemented
a domain analysis assuming a finite population correction of
0.01.20 We calculated t tests and chi-square tests adjusted for
design-based standard errors to assess differences in baseline
characteristics by self-reported opioid reduction status and to
assess the association between self-reported opioid reduction
status and change in patient-reported outcomes from baseline
to 18-month follow-up survey. Because groups were well-
balanced at baseline, we present unadjusted effect estimates.
In a sensitivity analysis adjusting for race/ethnicity, findings
were not qualitatively different.
For post hoc analyses of opioid dose, we assessed past year

opioid medication dispensing using three approaches. First,
we calculated mean opioid dose for each group at 6-month
intervals during EPOCH study follow-up. Second, we created
mutually exclusive categories based on change in opioid med-
ication dose in average ME daily dose from 6 months to 18
months, approximating the past year time period assessed by
self-report. We defined past year opioid dose reduction as a >
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Fig. 1 Follow-up survey flow diagram. EPOCH, Evaluating Opioid Prescription Changes in Veterans (EPOCH) study.
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10% decrease from 6 months to 18 months and designated
four subcategories of dose reduction (10–25%, 25–50%, 50–
99%, discontinuation) to assess the magnitude of past year
opioid dose reduction. We defined past year dose increase as a
> 10% increase from 6 months to 18 months. Stable past year
dose was defined as a dose change of ≤ 10% from 6 months to
18 months. Third, we identified participants with any monthly
dose change of > 10% compared with the 6-month dose to
identify short-term dose changes that were not maintained at
18-month follow-up. All analyses were conducted in R
software.20

RESULTS

We conducted structured follow-up surveys with 316 partici-
pants, a 58% response rate, and obtained complete exposure
and primary outcome data for 290 participants (Fig. 1). The
only statistically significant differences between responders
and non-responders were the prevalence of neck pain (26%
of responders vs. 18% of non-responders) (Appendix Table 1).
Among responders, 54% were treated with opioid doses from
50 to 89 mg ME daily dose while 9% were treated with >
200 mg ME daily dose. At baseline, the study sample was
predominantly of older age, male, and White (Table 1). The
most common pain-related diagnoses were back pain and
other joint pain. The most common comorbid mental health
diagnoses were depressive disorders and post-traumatic stress
disorder (PTSD).

Past year opioid dose reduction or discontinuation was
reported by 63% (184/290). Similar numbers reported invol-
untary (88/290) and voluntary (96/290) opioid reduction while
37% (106/290) reported no past year opioid reduction. Black
participants were more likely to report involuntary opioid
reduction compared with non-Black participants, and White
participants were less likely to report involuntary opioid re-
duction compared with non-White participants. Pain diagno-
ses, comorbid diagnoses, baseline opioid dose, and concurrent
benzodiazepine prescription were not associated with self-
reported opioid reduction status.
At baseline, there were no significant group differences in

pain severity (mean PEG, 7.08 vs. 6.73 vs. 7.07 for past year
involuntary opioid reduction, past year voluntary opioid re-
duction, and no past year opioid reduction, respectively; P =
0.32) (Table 2). For the primary outcome of change in pain
severity from baseline to 18-month follow-up, there were no
significant group differences (mean PEG change, − 0.05 vs. −
0.44 vs. − 0.23 for the involuntary opioid reduction, voluntary
opioid reduction, and no opioid reduction groups, respective-
ly; P = 0.28). Similarly, there were no significant group
differences in the secondary outcomes.
In post hoc analyses of VA pharmacy data, there were

distinct opioid dose patterns according to self-reported opioid
reduction status (Fig. 2a). Pharmacy dispensing data demon-
strated past year opioid dose reduction among 58% and 60%
of participants in the self-reported involuntary reduction group
and the voluntary reduction group, respectively, compared
with 15% in the no past year opioid reduction group
(Table 3; Fig. 2b).

Table 1 Baseline Characteristics According to Self-Reported Past Year Opioid Reduction Status (N = 290)

Involuntary opioid
reduction (N = 88)

Voluntary opioid
reduction (N = 96)

No opioid
reduction (N = 106)

P

Age, mean (95% CI) 63.4 (61.8-65.0) 66.0 (64.1-67.9) 64.7 (63.2-66.3) 0.11
Male sex, N (%) 83 (94%) 89 (93%) 94 (89%) 0.33
Race, N (%)
White 69 (78%) 86 (90%) 98 (93%) 0.01
Black 13 (15%) 6 (6%) 5 (5%) 0.03
Other race 2 (2%) 3 (3%) 2 (2%) 0.84
Not reported 4 (5%) 2 (2%) 2 (2%) 0.47
Hispanic ethnicity, N (%) 3 (3%) 4 (4%) 6 (6%) 0.74
Urban residence, N (%) 47 (53%) 54 (56%) 63 (59%) 0.70
Pain diagnoses, N (%)
Back pain 72 (82%) 73 (76%) 78 (74%) 0.39
Neck pain 17 (19%) 32 (33%) 33 (31%) 0.08
Other joint pain 41 (47%) 42 (44%) 49 (46%) 0.91
Neuropathic pain 24 (27%) 30 (31%) 25 (24%) 0.47
Comorbid diagnoses, N (%)
Depression 29 (33%) 27 (28%) 42 (40%) 0.22
PTSD 26 (30%) 19 (20%) 31 (29%) 0.22
Anxiety 16 (18%) 21 (22%) 22 (21%) 0.82
Alcohol use disorder 2 (2%) 9 (9%) 8 (8%) 0.13
Opioid use disorder 8 (9%) 9 (9%) 7 (7%) 0.73
Opioid dose, N (%)
50–89 mg ME 41 (47%) 52 (54%) 65 (61%) 0.33
90–200 mg ME 37 (42%) 34 (35%) 34 (32%)
> 200 mg ME 10 (11%) 10 (10%) 7 (7%)
Concurrent benzodiazepine 25 (27%) 23 (23%) 26 (24%) 0.81

ME, morphine equivalents; PTSD, post-traumatic stress disorder; SD, standard deviation
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DISCUSSION

Among a sample of 290 VA primary care patients treated with
LTOT, two-thirds reported past year opioid reduction, and
roughly half of this group reported opioid reduction “without
your consent or against your wishes,” which we describe as
“involuntary.” To our knowledge, this is the first study to
quantify the prevalence of self-reported involuntary opioid
reduction. Involuntary opioid reduction will at times be clin-
ically appropriate when medication risks outweigh benefits,
but the optimal prevalence of involuntary reduction to balance
population-level benefit and risk is not known. As rates of
opioid prescribing decline,21 patients on LTOT are increas-
ingly likely to receive a recommendation to reduce opioid
medications, both those who agree with this change and those
for whom reduction would be involuntary. Future studies
should examine this phenomenon in different populations
and examine trends over time. Clinical trials involving opioid
reduction should consider specifically assessing patient-
reported experience with involuntary opioid reduction.
In this sample, self-reported past year opioid reduction

status was not associated with a change in pain severity.
Several potential explanations for this finding warrant discus-
sion. First, opioid reduction may not, on average, impact pain
severity and pain-related function. A prior VA study of opioid
discontinuation did not find a significant change in single-item
pain numeric rating scores collected in routine clinical care.22

Similarly, a prior systematic review found low-quality evi-
dence that pain and function may improve with voluntary
opioid reduction supported by a multidisciplinary team.3 Our
study adds to this literature by assessing pain severity with the
3-item PEG scale, which includes both pain intensity and
interference items, and by assessing patient-reported involun-
tary reduction. Alternatively, it is possible that opioid reduc-
tion, whether involuntary or voluntary, may have effects that
could not be measured in this sample. Our definition of self-
reported past year opioid reduction did not include a detailed
assessment of the magnitude or speed of dose reduction,
which are likely important factors in patients’ experience
during opioid reduction. Also, this study was not powered to
detect small changes in pain severity or infrequent but impor-
tant adverse events such as overdose or suicide.
Importantly, pain was severe at baseline for all groups. A

majority of participants in all groups reported health-related
quality of life as fair or poor. No group, on average, experi-
enced a clinically important improvement in pain severity
during the study period. This finding is consistent with find-
ings of prior prospective observational studies of patients with
chronic pain treated with LTOT. In a 2-year prospective study
of 517 VA and non-VA patients, the Chronic Pain Grade pain
intensity and pain disability scores were 62.5 and 50.7 (out of
100), respectively; there was a small but not clinically impor-
tant improvement in pain intensity (about 1 point per year on a

Table 2 Association between Self-Reported Past Year Opioid Reduction and Change in Patient-Reported Outcomes from Baseline to 18-Month
Follow-up

Involuntary
opioid reduction

Voluntary
opioid reduction

No opioid
reduction

P

Primary outcome
Pain severity (PEG), mean (95% CI)*
Baseline 7.1 (6.7, 7.5) 6.7 (6.4, 7.1) 7.1 (6.7, 7.4) 0.32
12 months 7.3 (6.9, 7.6) 6.7 (6.3, 7.1) 7.0 (6.6, 7.3) —
18 months 7.0 (6.6, 7.46) 6.3 (5.88, 6.71) 6.8 (6.4, 7.2) —
Change from baseline − 0.05 (− 0.38, 0.28) − 0.44 (− 0.78, − 0.09) − 0.23 (− 0.57, 0.11) 0.28
Secondary outcomes
Pain intensity, mean (95% CI)*
Baseline 6.9 (6.5, 7.2) 6.6 (6.3, 6.9) 6.9 (6.6, 7.2) 0.35
12 months 7.1 (6.8, 7.5) 6.7 (6.4, 7.0) 6.9 (6.5, 7.2) —
18 months 6.8 (6.4, 7.2) 6.1 (5.7, 6.5) 6.5 (6.1, 6.8) —
Change from baseline − 0.12 (− 0.41, 0.16) − 0.50 (− 0.82, − 0.18) − 0.41 (− 0.7, − 0.11) 0.20
Interference with enjoyment, mean (95% CI)*
Baseline 7.2 (6.7, 7.7) 6.7 (6.2, 7.3) 7.3 (6.8, 7.7) 0.32
12 months 7.1 (6.6, 7.7) 6.7 (6.2, 7.3) 7.0 (6.5, 7.5) —
18 months 7.2 (6.7, 7.7) 6.3 (5.8, 6.8) 6.9 (6.4, 7.5) —
Change from baseline 0.03 (− 0.46, 0.52) − 0.41 (− 0.9, 0.09) − 0.31 (− 0.86, 0.23) 0.43
Interference with general activity, mean (95% CI)*
Baseline 7.2 (6.8, 7.6) 6.9 (6.5, 7.3) 7.1 (6.7, 7.5) 0.55
12 months 7.5 (7.1, 8.0) 6.7 (6.2, 7.2) 7.1 (6.7, 7.5) —
18 months 7.1 (6.6, 7.6) 6.5 (5.3, 7.0) 7.1 (6.6, 7.6) —
Change from baseline − 0.06 (− 0.47, 0.36) − 0.41 (− 0.91, 0.1) 0.03 (− 0.4, 0.45) 0.41
Health-related quality of life, mean (95% CI)†

Baseline 3.9 (3.8, 4.1) 3.7 (3.5, 3.9) 4.0 (3.8, 4.1) 0.11
12 months 4.0 (3.8, 4.1) 3.7 (3.5, 3.9) 3.9 (3.8, 4.1) —
18 months 3.9 (3.7, 4.1) 3.6 (3.4, 3.8) 4.0 (3.8, 4.1) —
Change from baseline − 0.02 (− 0.19, 0.14) − 0.12 (− 0.3, 0.06) 0 (− 0.13, 0.13) 0.56

CI, confidence interval; PEG, Pain, Enjoyment and General activity scale
*Pain intensity/interference assessed with three-item PEG scale (N = 290)
†Health status assessed with a single question from the Veterans RAND 12-item Health Survey (VR-12) (N = 280). Response options were excellent (1),
very good (2), good (3), fair (4), and poor (5)
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scale of 0–100) and no change in pain disability during follow-
up.23 The Australian Pain and Opioids In Treatment (POINT)
study observed more than 1200 participants over 4 years; for
this cohort, the mean Brief Pain Inventory pain interference
score was 5.7 (out of 10) at baseline and remained relatively
stable (5.4–5.7) at annual follow-up over 4 years.24 Together
these findings highlight the long-term impact of chronic pain
for many patients prescribed LTOT.25

This study found that 54% (13/24) of Black participants and
27% (69/253) of White participants reported involuntary opi-
oid reduction. Racial differences in self-reported involuntary
opioid reduction were not a pre-specified objective of this
study and should be considered exploratory. Racial

differences have been previously demonstrated in rates of
opioid discontinuation26,27 as well as in perceived quality of
care and satisfaction with patient-provider communication.28

These findings warrant further examination in larger and more
diverse samples and in other healthcare systems.
In exploratory post hoc analyses, VA pharmacy dispensing

data demonstrated more dose reduction in patients who report-
ed dose reduction than in those who did not and similar dose
reduction patterns among the two opioid reduction groups.
Among participants in the two opioid reduction groups, 65–
70% demonstrated at least one opioid reduction of > 10%
during the prior year in VA pharmacy data. Potential expla-
nations for discordance between self-report and VA pharmacy
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data include inaccurate recall about the timing or nature
of opioid medication change as well as reduction of
opioid medications that were prescribed outside the VA
healthcare system. Approximately 80% of patients en-
rolled in VA have other types of public or private health
insurance coverage.29 In one study of Veterans with
dementia ages 68 and older in 2010, 25% of individuals
who received an opioid medication obtained at least one
opioid prescription from both VA and Medicare Part
D.30

Study findings should be interpreted in the context of
the study’s limitations. First, as this was an observation-
al study and the primary exposure was not randomly
assigned, we cannot exclude unmeasured confounding.
However, as it is challenging to randomize patients to
opioid reduction, observational studies will remain an
important resource in efforts to improve knowledge on
this topic. Second, participants’ recall of past year med-
ication changes may be incomplete or inaccurate. It was
beyond the scope of this study to assess actual past year
opioid medication use or to examine opioid medication
receipt from multiple healthcare system. Third, this
study did not evaluate differences associated with the
magnitude or speed of opioid dose change. Future anal-
yses of the full EPOCH study cohort will address these
questions. Fourth, we cannot assess the clinical appro-
priateness of opioid reduction from the standpoint of the
prescriber. Future studies should examine clinician
decision-making in instances of involuntary opioid re-
duction, including interviews and chart review. Finally,
the study’s primary outcome measure, the PEG scale,
assesses past week symptoms, and data points at base-
line and 18-month follow-up may not fully capture the
dynamic nature of chronic pain over time. The PEG
scale has been shown to be responsive over time com-
pared with other validated measures.16

In conclusion, although we did not find adverse effects of
involuntary opioid reduction on pain severity, we do not
conclude that involuntary opioid reduction is harmless. Our
outcome assessment was not comprehensive and did not eval-
uate potential harms of involuntary opioid reduction such as
emotional distress or disruption of patient-clinician relation-
ships. Furthermore, this study did not evaluate rare but serious
harms such as hospitalization and suicide. Consistent with
expert guidelines, we believe patient-provider discussions of
opioid reduction should be collaborative, whenever possible,
and should be individualized to address patients’ individual
goals and concerns. These findings have important implica-
tions for clinicians and patients. For clinicians, study findings
build on prior studies showing that, on average, pain severity
does not appear to change following opioid reduction. Study
findings may be reassuring to patients with chronic pain who
fear worsening of pain and function if opioid medications are
reduced.
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Table 3 Pharmacy Medication Data According to Self-Reported Past Year Opioid Reduction Status (N = 290)

Involuntary opioid reduction Voluntary opioid reduction No opioid reduction

Opioid dose in milligrams ME, mean (SD)
0 months 118.3 (101–136) 108.9 (97–121) 99.3 (85–114)
6 months 102.1 (86–118) 95.1 (83–107) 96.1 (82–110)
12 months 87.7 (73–103) 82.0 (68–96) 96.3 (81–111)
18 months 68.6 (55–82) 67.5 (55–80) 96.1 (80–112)
Past year change at 18 months − 33.5 (− 43.1; − 23.8) − 27.6 (− 36.4; − 18.8) 0.06 (− 6.0; 6.18)
Past year dose change at 18 month follow-up, N (%)
Opioid dose increase* 5 (6%) 2 (2%) 16 (15%)
Stable dose† 32 (36%) 36 (38%) 74 (70%)
Opioid dose reduction‡ 51 (58%) 58 (60%) 16 (15%)
Any past year opioid dose increase§ 26 (30%) 18 (19%) 34 (32%)
Any past year opioid dose reduction║ 57 (65%) 67 (70%) 32 (30%)

ME, morphine equivalents; SD, standard deviation
*Overall past year opioid dose increase defined as > 10% dose increase from 6 months to 18 months
†Overall past year stable dose defined as dose change of ≤ 10% from 6 months to 18 months
‡Overall past year opioid dose reduction defined as > 10% dose decrease from 6 months to 18 months
§Any past year opioid dose increase defined as any month with dose with > 10% increase compared with dose at 6-month time point
║Any past year opioid dose reduction defined as any month with dose with > 10% decrease compared with dose at 6-month time point
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