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BACKGROUND:Withmounting pressure to reduce opioid
use, concerns exist about abrupt withdrawal of treatment
for the millions of Americans using long-term opioid ther-
apy (LTOT). However, little is known about how patients
are tapered from LTOT nationally.
OBJECTIVE: Measure national patterns of LTOT discon-
tinuation andadherence to recommended tapering speed.
DESIGN: Observational study of Medicare Part D from
2012 to 2017.
PARTICIPANTS: Using claims for a 20% sample of
Medicare beneficiaries, we included patients on LTOT
for 1 year or more, defined as those with ≥ 4 consecu-
tive quarters with > 60 days of opioids supplied in each
quarter.
MAIN MEASURES: Our primary outcome was discon-
tinuation of LTOT, defined as at least 60 consecutive
days without opioids supplied. We additionally exam-
ined whether discontinuation of LTOT was “tapered” or
“abrupt” by comparing LTOT users’ daily MME dose in
the last month of therapy to their average daily dose in
a baseline period of 7 to 12 months before discontin-
uation. By the last month of therapy, patients with
“abrupt” discontinuation had a < 50% reduction in
their average daily dose at baseline.
KEY RESULTS: From 2012 to 2017, there were
258,988 LTOT users, 17,617 of whom discontinued
therapy. Adjusted rates of LTOT discontinuation in-
creased from 5.7% of users in 2012 to 8.5% in 2017,
a 49% relative increase (p < 0.001). There was a similar
increase in annual discontinuation rate for LTOT
users on lower (26–90 MME, 5.8% to 8.7%, p < 0.001)
vs. higher doses (> 90 MME, 5.3% to 7.7%, p < 0.001).
The majority of LTOT discontinuations were stopped
abruptly, and increased over time (70.1% to 81.2%,
2012–2017, p < 0.001).
CONCLUSIONS: Medicare beneficiaries on LTOT were
increasingly likely to have their therapy discontinued
from 2012 to 2017. The vast majority of discontinuing
users, even those on high doses, had less than 50%
reduction in dose, which is inconsistent with existing
guidelines.
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INTRODUCTION

In the wake of the opioid overdose crisis, hundreds of state and
federal policies have been passed that restrict opioid prescrib-
ing.1 These policy changes have coincided with a 40% de-
crease in opioid prescribing volume since 2012, which many
consider evidence of success in reducing overprescribing.2,3

However, even as the total volume of opioid prescriptions
falls, millions of Americans still use opioids for prolonged
periods. From 2006 to 2017, while total prescribing fell, there
was a 38% increase in opioid prescriptions of 30 days or more
in a national all-payer database.2 Among older adults, as many
as 7% of Medicare Advantage enrollees nationally had more
than 90 days of opioids prescribed annually, with a similar
prevalence among patients in traditional fee-for-service
Medicare.4,5

The fate of patients on long-term opioid therapy (LTOT) as
the medical community responds to years of overprescribing is
not clear. Media reports and patient advocates have raised
concerns that increased fear of opioid prescribing could have
significant harm for millions of patients in the USA who
remain on LTOT, including untreated or undertreated pain,
forced opioid withdrawal, and exacerbations of mental illness
leading to suicide in some reports.6–11 There is observational
evidence that LTOT patients in the Veterans Administration
have an elevated risk of suicide or overdose associated with
discontinuation.12 Though LTOT is increasingly viewed as
poorly effective for chronic non-cancer pain, it is still widely
used and difficult to discontinue given the physiologic depen-
dence that develops with opioid use.13

Little evidence exists on population-level patterns of dis-
continuation of LTOT,14 but policy is still moving forward in
response to accumulating concerns about patient harm. Over
concerns that the Centers for Disease Control (CDC) 2016
Guideline for Prescribing Opioids for Chronic Pain was lead-
ing physicians to indiscriminately curtail LTOT for patients,
the CDC issued a clarification about the need to apply clini-
cally appropriate tapers for patients on LTOT who are no
longer benefitting from opioids.15,16 Following this, the US

Received May 23, 2020
Accepted December 3, 2020

1576

36(6):1576–83

Published online January 29, 2021

10.1007/s11606-06402-
http://crossmark.crossref.org/dialog/?doi=10.1007/s11606-020-06402-z&domain=pdf


Neprash et al.: Discontinuation of Long-term Opioid TherapyJGIM

Department of Health and Human Services also issued guide-
lines on reduction and discontinuation for LTOT in 2019.17

These guidelines encourage slow LTOT tapers to minimize
withdrawal symptoms, and describe a decrease of 10% per
week as a “faster taper,”withmore rapid tapers only suggested
if needed for patient safety.18 Beyond these analyses, there is
little additional data on clinicians’ adherence to tapering
guidelines when LTOT patients discontinue therapy.
To address this evidence gap, we assessed discontinuation

of LTOT nationally among traditional Medicare andMedicare
Advantage beneficiaries from 2012 to 2017. We estimated
whether rates of discontinuation have changed over time and
the rate of tapering among patients with discontinued therapy.
Understanding the patterns of opioid discontinuation can in-
form the active and controversial debate about how to design
policy that promotes responsible opioid prescribing while
protecting millions of patients on LTOT.

METHODS

Data Sources

We used the Centers for Medicare and Medicaid Services
beneficiary summary, hospice, and prescription drug event
files for a 20% random sample of Medicare beneficiaries from
January 1, 2011, through December 31, 2017. Among the
20% sample, we then identified and limited our study sample
to beneficiaries aged 18 and older with at least 24 months of
continuous Medicare enrollment in parts A and B, as well as
Part D prescription coverage. Because Part D prescription
databases contain data for the prescriptions received by bene-
ficiaries in Medicare Advantage Part D plans, our sample
included beneficiaries continuously enrolled in either fee-for-
service Medicare, Medicare Advantage, or transitioning be-
tween the two.
This studywas approved by the institutional review board at

Harvard Medical School, which waived the requirement for
informed consent since the data were deidentified and only
aggregate results would be reported.

Study Population

Our population was limited to those beginning LTOT
from 2011 to 2016. We considered Medicare beneficiaries
as LTOT users if they had four or more consecutive
quarters (e.g., January–March and April–June) with more
than 60 days of opioids supplied in each quarter. If ben-
eficiaries fell below this threshold for 1 quarter, they were
still considered to have long-term use if the following
quarter had 60 days or more prescribed. We did not
include beneficiaries with opioid courses shorter than 4
quarters; therefore, beneficiaries could only meet this def-
inition beginning in 2012. To calculate days supplied of
opioids, we calculated days supplied from prescriptions of
butorphanol, codeine, dihydrocodeine, fentanyl,

hydrocodone, hydromorphone, levorphanol, meperidine,
methadone, morphine, opium, oxycodone, oxymorphone,
pentazocine, propoxyphene, tapentadol, and tramadol.19

We excluded prescriptions of buprenorphine from days
of opioids supplied since buprenorphine can be prescribed
for treating opioid use disorder.
We identified each beneficiary’s initial 12-month LTOT

episode and a 12-month follow-up period and grouped bene-
ficiaries into annual cohorts beginning in 2012 for measuring
discontinuation outcomes. For example, the 2012 cohort com-
prised LTOT users who initiated their opioid therapy in 2011
with a follow-up period beginning in 2012. Given this defini-
tion, the sample size for the 2017 cohort is smaller than other
years because fewer LTOT users initiated therapy early
enough (i.e., in quarter 1 of 2016) to have a follow-up period
in 2017.
We excluded beneficiaries whose initial episode began

in the first quarter of 2011 (the first quarter of available
Medicare data) or began in the first quarter of the
beneficiary’s Medicare enrollment because the true start
of the beneficiary’s initial LTOT episode is unknown. We
also excluded beneficiaries who reached the end of the
study period before the end of the 12-month follow-up
period (i.e., if they initiated LTOT in quarter 2 of 2016 or
later), as well as beneficiaries who died before the end of
their 12-month follow-up period.
Our LTOT definition requiresd significantly more opioid

use than the 120-day or shorter opioid supply used by other
observational studies to define “chronic” opioid therapy.4,20,21

We used this more restrictive definition to focus on those who
likely used opioids daily and were therefore at higher risk for
opioid withdrawal syndrome if therapy was discontinued.
We excluded beneficiaries with any claim for a cancer

diagnosis besides non-melanoma skin cancer (ICD-9 and
ICD-10 codes in Appendix Table 1) and any beneficiaries
with a hospice claim. We also excluded any beneficiary on
an average daily dose of 25 morphine milligram equivalents
(MME) or less during their initial 12-month LTOT episode.
This exclusion was made because individuals on 25 MME or
less could be using opioids infrequently as needed and may
not take opioids as a daily, long-term therapy.
We calculated daily MME dose as a beneficiary’s total

MME over the relevant total number of days (e.g., calendar
year, 6-month baseline period, or individual months). We used
standard conversion tables to convert different opioid formu-
lations into MME.22

Defining Discontinuation and Taper Speed
Outcomes

Our primary outcome was discontinuation of LTOT,
which we defined as the presence of at least 60 consecu-
tive days of no opioids supplied following any period after
a continuous LTOT period of 12 months or more, with no
observed resumption of opioid therapy until the end of a
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1-year follow-up period. With this criterion, beneficiaries
could only meet the definition for discontinuation if their
period of LTOT ended by November 1, 2017, which
allowed for 60 days of follow-up observation.
Among those discontinuing LTOT, we characterized the

speed of dose tapering by comparing the average daily
MME dose during a baseline period of 7 to 12 months
prior to discontinuation to the average daily MME dose in
the last month of LTOT. Based on guidelines from the
Department of Health and Human Services and the Food
and Drug Administration, the fastest possible recommend-
ed taper speed is to decrease patient’s daily MME by 25%
every 2 weeks, or 50% per month.18,23 While this is likely
too rapid for most LTOT patients, it serves as a boundary
above which patients could not have a guideline-
recommended taper speed. Using this boundary, we divid-
ed LTOT patients with discontinuation into two groups,
those whose last month of LTOT was > 50% of their
baseline daily MME dose (“abrupt taper,” by definition
tapering faster than guidelines recommend) and those
whose last month was ≤ 50% of their baseline dose (“≥
50% taper,” potentially guideline concordant).

Patient Covariates

We collected information on patients’ age, sex, race or ethnic
group, state, dual eligibility for Medicaid and Medicare cov-
erage, enrollment in Medicare Advantage, and disability sta-
tus. Using the Chronic Conditions Warehouse algorithm, we
also quantified the existence of any of 27 common chronic
conditions (see Table 1).24 We also quantified patients’ total
MME of opioids supplied, average daily dose, and the total
number of days supplied during the entirety of their initial 12-
month LTOT episode.

Statistical Analysis

We compared the demographic characteristics of Medicare
beneficiaries with LTOT who did and did not discontinue
therapy during our study period. Among those discontinuing,
we also compared those who did and did not have an abrupt
taper.We estimated the independent patient-level predictors of
discontinuation or abrupt tapering using logistic regression
controlling for all available patient characteristics and indica-
tors for state, to control for time-invariant differences in policy
and prescribing environment.

Table 1 Characteristics in the Initial 12-Month LTOT Episode of Beneficiaries with LTOT Use, by Discontinuation Status

Characteristics in initial 12-month
LTOT episode

All LTOT users
N = 258,988

Continuous LTOT
users
N = 241,371

Discontinued users
N = 17,617

aOR for
discontinuation

p value

Age in years (mean, SD) 60.3 (12.6) 60.4
(12.6)

58.4
(13.7)

0.99 p < 0.001

Gender
Male 109,045 (42.1%) 100,611 (41.7%) 8434 (47.9%) Ref. -
Female 149,943 (57.9%) 140,760 (58.3%) 9183 (52.1%) 0.78 p < 0.001

Race
Non-white 46,666 (18%) 43,403 (18%) 3263 (18.5%) Ref. -
White race 210,711 (81.4%) 196,447 (81.4%) 14,264 (81%) 1.04 0.100

Original reason for Medicare enrollment
Age and survivors insurance 74,385 (28.7%) 69,916 (29%) 4469 (25.4%) Ref. -
Disability 182,196 (70.3%) 169,206 (70.1%) 12,990 (73.7%) 0.90 p < 0.001
ESRD 980 (.4%) 915 (.4%) 65 (.4%) 0.75 0.031
Both ESRD and disability 1427 (.6%) 1334 (.6%) 93 (.5%) 0.75 0.009

Enrolled in Medicaid
No 135,892 (52.5%) 127,688 (52.9%) 8204 (46.6%) Ref. -
Yes 123,096 (47.5%) 113,683 (47.1%) 9413 (53.4%) 1.19 p < 0.001

Enrolled in Medicare Advantage
No 145,866 (56.3%) 135,829 (56.3%) 10,037 (57%) Ref. -
Yes 113,122 (43.7%) 105,542 (43.7%) 7580 (43%) 1.01 0.504

Chronic condition count (mean, SD) 2.9
(2.9)

2.9
(2.9)

2.8
(2.9)

0.99 0.041

Distribution of avg. daily MME
26–50 135,521 (52.3%) 125,732 (52.1%) 9789 (55.6%) Ref. -
51–100 66,380 (25.6%) 62,000 (25.7%) 4380 (24.9%) 0.87 p < 0.001
101–200 35,184 (13.6%) 32,896 (13.6%) 2288 (13%) 0.83 p < 0.001
201+ 21,903 (8.5%) 20,743 (8.6%) 1160 (6.6%) 0.64 p < 0.001

Median no. of total MME of opioids
(IQR)

17,400
(12,195–32,670)

17,490
(12,232.50–32,850)

16,432.66
(11,755–29,877.27)

Average daily dose > 90 MME 64,165 (24.8%) 60,241 (25%) 3924 (22.3%)
Median no. of days supplied (IQR) 340

(322–354)
340
(322–354)

336
(319–351)

aOR, adjusted odds ratio; MME, morphine milligrams equivalent; IQR, interquartile range. Adjusted odds ratio estimated using multivariable logistic
regression controlling for the patient characteristics in the table and fixed effects for state. The adjusted odds ratio for age is for each additional year in
age, and the odds ratio for chronic condition count is for each additional chronic condition. The chronic conditions included are acquired
hyperthyroidism, acute myocardial infarction, Alzheimer’s disease and related disorders or senile dementia, anemia, asthma, atrial fibrillation, benign
prostatic hyperplasia, cataract, chronic kidney disease, chronic obstructive pulmonary disease, diabetes, depression, heart failure, glaucoma, hip/pelvic
fracture, hyperlipidemia, hypertension, ischemic heart disease, osteoporosis, rheumatoid arthritis/osteoarthritis, and stroke or transient ischemic attack.
Chronic conditions related to cancer (breast cancer, colorectal cancer, prostate cancer, lung cancer, endometrial cancer) were not present because they
were excluded from the study sample

1578



Neprash et al.: Discontinuation of Long-term Opioid TherapyJGIM

Across all beneficiaries with discontinuation, we plotted the
unadjusted median and interquartile range (IQR, 25th and 75th
percentiles) of daily morphine milligram equivalent (MME)
dose for each patient monthly in the 6 months before discon-
tinuation as well as the distribution of individuals’ relative
percent change in MME compared to a baseline average from
7 to 12 months prior to discontinuation.
For our main outcome of discontinuation, we used multi-

variate linear probability models to estimate adjusted rates of
discontinuation annually, controlling for all available patient
characteristics with robust standard errors clustered at the
patient level using the margins command in Stata (v. 15).
We examined these rates among pre-specific subgroups of
clinically or socioeconomically vulnerable populations: those
eligible for Medicare due to disability, non-white patients,
Medicaid eligible patients, and those residing in rural
counties.25 We also categorized adjusted rates of discontinua-
tion into the mutually exclusive categories of abrupt taper and
≥ 50% taper. Analyses were performed in Stata (v. 15). The
95% confidence interval around reported estimates reflects
0.025 in each tail or p ≤ 0.05.

RESULTS

We identified 258,988 LTOT users meeting our criteria, of
whom 6.8% discontinued therapy from 2012 to 2017 (Appen-
dix Fig. 1). The majority of LTOT users were eligible for
Medicare due to disability (70.3%, Table 1). Compared to
those using LTOT continuously, beneficiaries who

discontinued LTOT in the study period were more likely to
be enrolled in Medicaid (47.1% vs. 53.4%, respectively, aOR
1.19, p < 0.001, Table 1) and less likely to be female (58.3%
vs. 52.1%, aOR 0.78, p < 0.001, Table 1). Also, compared to
continuous users, discontinued users were less likely to be on
higher daily MME doses in their initial 12-month episode (for
example, aOR 0.64, p < 0.001 for users with 201+ MME
daily). Race/ethnicity, Medicare Advantage enrollment, and
chronic condition count were similar between both groups (see
Table 1) (see Appendix Table 2 for a breakdown of LTOT
users’ state of residence by discontinuation status).
Next we examined the trajectory of LTOT dose prior to

discontinuation, stratified by their average daily MME dose at
baseline (Fig. 1). Overall, 72.2% of LTOT patients with dis-
continuation had their opioid course abruptly tapered. Regard-
less of their baseline dose, the median patient’s average daily
MME fell less than 50% prior to discontinuation, precluding
the possibility of a taper within recommended guidelines. The
median discontinued patient’s dose fell by 0%, 11%, 21%, and
31% in the last month before discontinuation for those on 50
or less, 51–100, 101–200, and 201+ daily MME at baseline,
respectively (Fig. 1 and Appendix Table 3). Correspondingly,
the majority of patients with discontinuation in every daily
MME dose group had an abrupt taper with less than a 50%
decline from baseline prior to the last month (77%, 69%, 63%,
and 60% for those on 50 or less, 51–100, 101–200, and 201+
daily MME at baseline, respectively; see Appendix Table 4).
Among beneficiaries who discontinued, those with abrupt

discontinuation of LTOT were older than those with a poten-
tially guideline-concordant taper (aOR 1.01 per year of age,

Figure 1 Relative change in daily MME dose compared to baseline period, by average daily MME at baseline (7 to 12 months before
discontinuation). Each panel is labeled with the average daily MME group at baseline, and the total numbers of LTOT users in each group are
in parentheses. The black dashed line demarcates a threshold of 50% of the baseline daily MME dose. Patients whose dose is above this by
month − 1 are classified as having an “abrupt” discontinuation, whereas those below have a “> 50% taper” that could be consistent with

guidelines. While our sample excludes beneficiaries with less than 25 average daily MME in the initial 12-month LTOT episode, it is possible
for beneficiaries who discontinued LTOT to have less than 25 average daily MME in the 7 to 12 months before discontinuation; therefore, the

lowest dose category “≤ 50 MME” captures many beneficiaries with discontinuation.
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p < 0.001, Table 2). They were also less likely to be dually
eligible for Medicaid (aOR 0.82, p < 0.001) and less likely to
be female (aOR 0.80, p < 0.001) than those with a potentially
tapered discontinuation. Patients with higher daily MME
doses were less likely to have an abrupt discontinuation (for
example, aOR 0.44, p < 0.001 for users with 201+ MME
daily). Appendix Table 5 shows a breakdown of state of
residence by taper speed among users who discontinued
LTOT.
From 2012 to 2017, annual adjusted rates of discontinuation

increased from 5.7% (95%CI 5.5–5.9) of LTOT users to 8.5%
(95% CI 7.9–9.0), a 49% relative increase (adjusted p < 0.001,
Fig. 2). Over this period, the adjusted percentage of discontin-
uations that were abruptly tapered increased, comprising
70.1% of discontinuations in 2012 and 81.2% in 2017 (adjust-
ed p < 0.001). The relative increase in annual discontinuation
rate was lower among LTOT users with higher daily MME
doses in their initial 12-month episode (Appendix Table 6).
Patterns of discontinuation varied across different sub-

groups of potentially underserved or vulnerable patients
(Table 3). LTOT users eligible for Medicare due to disability
experienced a greater increase in the probability of

discontinuation from 2012-2017 (adjusted rates 5.9% to
9.2%, 56% relative increase) than those not eligible due to
disability (5.2% to 7.0%, 35% relative increase, p < 0.001 for
interaction). Individuals enrolled in Medicaid showed similar
patterns of discontinuation as the Medicare-eligible-due-to-
disability group. Conversely, the rate of LTOT discontinuation
increased less for non-white Medicare beneficiaries (adjusted
rates 6.3% to 8.8%, 40% relative increase) than white benefi-
ciaries (5.6% to 8.4%, 50% relative increase, p = 0.02 for
interaction). Trends in the rate of LTOT discontinuation did
not vary significantly by rurality.

DISCUSSION

Among Medicare Part D enrollees on long-term opioid thera-
py, the share experiencing discontinuation has increased in
recent years. Examining opioid dose changes prior discontin-
uation, we also found evidence that only a minority of patients
experienced a taper consistent with current guidelines. Rather,
the vast majority of patients were discontinued abruptly from
LTOT, falling “off a cliff” of over 50% their daily dose at

Table 2 Characteristics in Initial 12-Month LTOT Episode of Beneficiaries Discontinuing LTOT Use, by Taper Speed

Characteristics in initial 12-
month LTOT episode

Discontinued
users
N = 17,617

Tapered
discontinuation
N = 4900

Abrupt
discontinuation
N = 12,717

aOR for abrupt
discontinuation

p value

Age in years (SD) 58.4
(13.7)

56.5
(13.9)

59.1
(13.6)

1.01 p < 0.001

Gender
Male 8434 (47.9%) 2189 (44.7%) 6245 (49.1%) Ref. -
Female 9183 (52.1%) 2711 (55.3%) 6472 (50.9%) 0.80 p < 0.001

Race
Non-white 3263 (18.5%) 923 (18.8%) 2340 (18.4%) Ref. -
White 14,264 (81%) 3948 (80.6%) 10,316 (81.1%) 1.00 0.981

Original reason for Medicare enrollment
Age and survivors insurance 4469 (25.4%) 1080 (22%) 3389 (26.6%) Ref. -
Disability 12,990 (73.7%) 3770 (76.9%) 9220 (72.5%) 1.12 0.039
ESRD 65 (.4%) 20 (.4%) 45 (.4%) 1.05 0.860
Both ESRD and disability 93 (.5%) 30 (.6%) 63 (.5%) 1.01 0.971

Enrolled in Medicaid
No 8204 (46.6%) 2033 (41.5%) 6171 (48.5%) Ref. -
Yes 9413 (53.4%) 2867 (58.5%) 6546 (51.5%) 0.82 p < 0.001

Enrolled in Medicare Advantage
No 10,037 (57%) 2786 (56.9%) 7251 (57%) Ref. -
Yes 7580 (43%) 2114 (43.1%) 5466 (43%) 0.79 p < 0.001

Chronic condition count (mean,
SD)

2.8
(2.9)

2.8
(2.9)

2.7
(3.0)

0.97 p < 0.001

Distribution of avg. daily MME
26–50 9789 (55.6%) 2188 (44.7%) 7601 (59.8%) Ref. -
51–100 4380 (24.9%) 1393 (28.4%) 2987 (23.5%) 0.62 p < 0.001
101–200 2288 (13%) 864 (17.6%) 1424 (11.2%) 0.47 p < 0.001
201+ 1160 (6.6%) 455 (9.3%) 705 (5.5%) 0.44 p < 0.001

Median no. of total MME of
opioids (IQR)

16,432.66
(11,755–29,877.27)

20,400
(13,189.50–38,802)

15,440
(11,400–26,295)

Average daily dose > 90 MME 3924 (22.3%) 1488 (30.4%) 2436 (19.2%)
Median no. of days supplied (IQR) 336

(319–351)
338
(321–351)

336
(318–350)

aOR, adjusted odds ratio; MME, morphine milligrams equivalent; IQR, interquartile range. Adjusted odds ratio estimated using multivariable logistic
regression controlling for the patient characteristics in the table and fixed effects for state. The adjusted odds ratio for age is for each additional year in
age, and the odds ratio for chronic condition count is for each additional chronic condition. The chronic conditions included are acquired
hyperthyroidism, acute myocardial infarction, Alzheimer’s disease and related disorders or senile dementia, anemia, asthma, atrial fibrillation, benign
prostatic hyperplasia, cataract, chronic kidney disease, chronic obstructive pulmonary disease, diabetes, depression, heart failure, glaucoma, hip/pelvic
fracture, hyperlipidemia, hypertension, ischemic heart disease, osteoporosis, rheumatoid arthritis/osteoarthritis, and stroke or transient ischemic attack.
Chronic conditions related to cancer (breast cancer, colorectal cancer, prostate cancer, lung cancer, endometrial cancer) were not present because they
were excluded from the study sample
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baseline. While this was more common for patients on lower
daily MME doses, the majority of patients on very high MME
doses, even over 200 daily MME, had an abrupt
discontinuation.
To our knowledge, ours is the first analysis of patterns of

LTOT discontinuation among fee-for-service Medicare Part D
enrollees nationally. Our findings are consistent with LTOT
discontinuation trends within commercially insured patient
populations26 and likely reflect the broader concurrent trend
of decreasing opioid prescribing nationwide.2,27 One study of
494Medicaid enrollees in Vermont discontinuing LTOT from
2013 to 2017 found that the vast majority of these patients had
tapers faster than recommended,28 while another analysis of
commercial claims data from a single insurer found that 19%
of commercially insured patients were tapered beyond guide-
line recommendations.26 While these recent studies have
found high rates of discontinuation of LTOT12,29 and rapid
tapers,28 their results are difficult to directly compare to ours
because of differing definitions of the LTOT cohort and dif-
ferent patient populations.
Though discontinuation rates rose from 2012 to 2017, it is

important to note that the vast majority of patients continued
LTOT every year. Though LTOT remains an option for the
management of chronic pain, it is discouraged as first-line
treatment for chronic pain given its lack of superiority vs.
non-opioid treatment and high rates of associated adverse
effects.30,31 The number of beneficiaries on LTOT during
our study period is quite large: given that our database com-
prises a 20% sample of Medicare beneficiaries, a study sample
of 258,988 LTOT users implies over 1.2 million LTOT users

in the entire Medicare program. The true number of benefi-
ciaries with prolonged opioid use is almost certainly much
larger because our definition of LTOTwas deliberately chosen
to capture an extreme level of prolonged opioid use. There-
fore, while abrupt tapering of LTOT is concerning for the
well-being of discontinued patients, the scope of LTOT use
demonstrates the policy challenge posed by limiting opioid
use while balancing the safety of LTOT users.
The nature of claims data makes it difficult to discern whywe

observed abrupt discontinuation so frequently. Assuming that
most clinicians are aware of the severe withdrawal syndrome
associated with opioid cessation, the speed of these abrupt
discontinuations could be unintentional. Instead, they may
reflect a lack of consensus around opioid discontinuation,
guidelines for which were largely formalized after 2016.17,18

Additionally, our findings may reflect the proliferation of policy
efforts at the local, state, and national level to address the opioid
epidemic, including potential implicit or explicit pressure from
authorities for clinicians to minimize patients’ use of LTOT.
While no policies that we know of directly require discontinu-
ation of long-term opioid therapy, providers may respond to
limits on prescribing for particular patient categories by
reducing their opioid prescribing across the board. Finally,
abrupt discontinuation of LTOT may be a consequence of a
disrupted patient-provider relationship. Evidence from audit
surveys suggests that providers may avoid accepting new
patients on LTOT, resulting in difficulty accessing the clinical
interaction that might result in a prescription.8

Regardless of the reason underlying these patterns of abrupt
LTOT discontinuation, patients may be put at elevated risk for

Figure 2 Trends in Adjusted Annual Rates of Discontinuation from LTOT from 2012 to 2017. For each year, the rate of discontinuation from
LTOT is shown for LTOT users who initiated opioid therapy in the prior calendar year and whose 12-month follow-up period began at some
point in the calendar year. The number in parentheses under each calendar year indicates the total number of LTOT users who initiated
therapy in the prior year. For example, the 2012 cohort includes the 57,579 LTOT users who initiated their opioid therapy in 2011 with a
follow-up period occurring some time in 2012. The sample size in 2017 is smaller because there are fewer LTOT users who initiated therapy
early enough (i.e., in quarter 1 of 2016) to have a 1-year follow-up period in 2017. Rates of LTOT discontinuation were estimated using
multivariate linear probability models, controlling for age, sex, race/ethnicity, state, original reason for Medicare enrollment, Medicaid

enrollment, Medicare Advantage enrollment, diagnosis of chronic non-cancer pain, rurality, and total number of chronic conditions. Error bars
indicate 95% CI.
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adverse health events. Limited evidence outside of the patient
population studied here shows that rapidly decreasing or abruptly
discontinuing LTOT significantly increases the risk of opioid-
related hospitalizations and emergency department visits.12,28

Examining the characteristics of LTOT patients who
discontinued, we found a higher likelihood of discontinuation
among patients dually eligible for Medicaid. This is unlikely
to reflect sensitivity to the cost of prescription opioids or the
office visit necessary to secure a refill since this population
faces negligible cost-sharing for these services. Instead, it
could reflect differences in provider perception of pain by race
or socioeconomic status32–34 or policy environments in some
states that target opioid use specifically within the Medicaid
population.35 LTOT discontinuation did not vary meaningful-
ly by other patient demographic characteristics, but was con-
siderably more likely for patients on relatively low long-term
doses.
There are limitations to this analysis. First, the study

population is composed of Medicare beneficiaries who do
not represent the general population of LTOT users; there-
fore, these results may not generalize to other populations.
However, as the national insurer for disabled persons in the
USA, LTOT use among Medicare beneficiaries has national
relevance. Also, while not strictly a limitation, it is impor-
tant to note that the majority of LTOT users in our sample
were eligible forMedicare through disability. Therefore, our
results should be viewed as predominantly reflecting LTOT
use in the disabled Medicare population, who comprise the
bulk of LTOT use in the program. Second, we are unable to
observe the clinical appropriateness or intended taper strat-
egy around LTOT discontinuation. Even if an opioid is
prescribed for a “30-day supply” at a certain strength, it is
possible that the prescriber intended the prescription to
serve a tapering purpose that we are unable to observe.
Therefore, our results may be biased towards abrupt discon-
tinuation if this is a common phenomenon. Third, we used
one specific definition of classifying individuals at LTOT
users and another definition to differentiate abrupt vs. non-
abrupt tapering. There is no consensus on the “right” defi-
nition for these concepts, so our results could differ from
those using alternate definitions. Our goal in choosing def-
initions was to understand discontinuation among a vulner-
able population of LTOT users exposed to very rapid
tapering.
Our results highlight the need to monitor trends in opioid

discontinuation, particularly in the wake of recent guidance
issued to support clinicians as they taper and discontinue
patients from opioid therapy. If this result is replicated in more
recent data, physicians may need more explicit continuing
medical education around guidelines for opioid therapy dis-
continuation and tapering. Finally, policymakers need to de-
sign policies that can discourage unnecessary opioid prescrib-
ing while protecting the health and wellbeing of LTOT users,
such as monitoring opioid prescribing and deprescribing qual-
ity measures.
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