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ABSTRACT:
PURPOSE: To examine the prevalence of rapid discontin-
uation of chronic, high-dose opioid analgesic treatment,
and identify associated patient, clinician, and community
factors.
METHODS:Using 2017–2018 retail pharmacy claims da-
ta from IQVIA, we identified chronic, high-dose opioid
analgesic treatment episodes discontinued during these
years and determined the percent of episodes meeting
criteria for rapid discontinuation. We used multivariable
logistic regression to estimate the probability of rapid dis-
continuation, conditional on having a discontinued
chronic, high-dose opioid treatment episode, as a func-
tion of patient, provider, and county characteristics.
RESULTS:We identified 810,120 new, chronic, high-dose
opioid treatment episodes discontinued in 2017 or 2018,
of which 72.0% (n=583,415) were rapidly discontinued.
Rapid discontinuation was significantly more likely
among Medicare (aOR 1.14, 95% CI 1.12 to 1.15) and
Medicaid enrollees (aOR 1.03, 95% CI 1.02 to 1.05) com-
pared to the commercially insured; in counties with
higher fatal overdose rates (aOR 1.03, 95% CI 1.01 to
1.04) compared to counties with the lowest fatal overdose
rates; and in counties with a higher percentage of non-
white residents (aOR 1.21 for counties in the highest
quartile relative to the lowest, 95% CI 1.19 to 1.24). Like-
lihood of rapid discontinuation also varied by prescriber
specialty.
CONCLUSIONS: Most chronic, high-dose opioid treat-
ment episodes that ended in 2017 or 2018 were discon-
tinuedmore rapidly than recommended by clinical guide-
lines, raising concerns about adverse patient outcomes.
Our findings highlight the need tounderstandwhat drives
discontinuation and to inform safer opioid tapering and
discontinuation practices.
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INTRODUCTION

Concerns about opioid overprescribing have prompted efforts
to limit prescription opioid use. Over the past decade, opioid
prescriptions have declined markedly1–3, from a peak of 81.3
per 100 persons in 2012 to 51.4 per 100 in 20184. The rate of
initial opioid prescriptions and number of providers initiating
opioids in opioid-naive patients have also decreased5.
Efforts to decrease opioid prescribing have largely focused

on clinically questionable prescribing6 where alternative pain
therapies would be equally efficacious; the amount prescribed
exceed the amount necessary; or individuals could have chron-
ic high-dose opioids tapered safely. Clinical guidelines and
policy initiatives, such as the Centers for Disease Control’s
(CDC) 2016 Guidelines, have often focused on high-dose
prescribing7,8, such as discouraging daily doses above 90
morphine milligram equivalents (MME) due to associated
risks9–13. Multiple states have introduced policies restricting
high-dose prescribing9,14.
Prompted by increased attention to high-dose opioid pre-

scribing, many clinicians are revisiting their prescribing prac-
tices15. With patient consent, thoughtful and clinically appro-
priate opioid tapering and eventual discontinuation can reduce
patients’ risk of overdose and developing OUD and may
improve functioning and quality of life16–18. However, rapid
tapering and discontinuation have been associated with in-
creased risk of adverse events such as opioid-related emergen-
cy department visits and hospitalizations19.
Multiple organizations and experts have released guidelines

for tapering opioids among individuals on long-term opioid
therapy20–22. To minimize withdrawal symptoms while main-
taining pain control23, guidelines commonly recommend a
taper of no more than a 10% weekly reduction in daily dose
for most chronic high-dose opioid patients, excluding those at
elevated risk for overdose.
Concerns have emerged that such guidance has elicited

unintended responses6. Many providers appear unwilling to
accept new chronic opioid patients24,25, and some clinicians
caring for patients on long-term, high-dose opioids are taper-
ing (i.e., reducing the opioid dosage) or discontinuing (i.e.,
stopping opioids altogether) chronic opioids faster than the
guidelines recommend26. Approximately one-quarter of com-
mercially insured and Medicare Advantage chronic opioid
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patients whose opioids were tapered experienced a tapering
rate faster than the recommended 10% per week15. Tapering
was more rapid among commercially insured individuals;
however, rates of rapid discontinuation were not examined.
Few studies have examined rapid opioid discontinuation.

One examined discontinuation among Medicaid enrollees in a
single state between 2013 and 2017. Of almost 700 individuals
with a daily MME greater than 120 for more than 90 days,
86% went from their first prescription for less than 120 MME
per day (defined as the beginning of the discontinuation) to no
opioid prescriptions within 3 weeks 19. A more recent study of
Medicare Part D beneficiaries on opioids for more than a year
examined if the average daily MME in the last month of
treatment was more than 50% of the average daily MME of
a baseline period of 7–12 months before discontinuation,
finding this occurred in more than 70% of beneficiaries. 27

Finally, in another study of Medicare beneficiaries and com-
mercially insured individuals, 28 researchers found that less
than 25% of individuals on long-term opioids had an average
daily MME in the last 30 days more than 10% lower than the
daily MME in the preceding 30 days. However, none of these
studies have examined how type of insurance or community
context may influence the prevalence of rapid discontinuation,
nor to what extent it may vary by prescriber specialty. Prior
studies have identified differences in opioid prescribing pat-
terns by county urbanicity29,30, physician supply31, county
racial/ethnic composition31, and drug mortality rates32; similar
factors may be associated with opioid discontinuation.
We used claims data from over 500,000 chronic high-dose

opioid episodes initiated during 2017 and 2018 to examine
prevalence of rapid discontinuation and identify associated
patient demographics, clinician, and community factors.

METHODS

Data

To examine rapid discontinuation for new, high-dose opioid
treatment episodes, we used de-identified pharmacy claims
from IQVIA Real World Data–Longitudinal Prescriptions33.
These data, which capture about 90% of all prescriptions filled
at retail pharmacies in all 50 states and the District of Colum-
bia, contain information on the prescription, payer, patient
demographics, and the prescribing provider’s specialty and
location. The study was deemed exempt by the corresponding
author’s Institutional Review Board.

Sample

We identified new, chronic, high-dose opioid treatment epi-
sodes started during 2017 or 2018. We defined new episodes
as beginning with the first opioid analgesic prescription fol-
lowing a period of at least 90 days in which no opioid anal-
gesic prescriptions were filled. We identified opioid analgesic
episodes that were both chronic (had at least a 90-day supply

of opioid analgesic from the first observed filled prescription),
and high-dose (had anMME daily dose exceeding 90 on more
than 14 days at any time during the episode). We excluded
individuals who filled a buprenorphine/naloxone prescription
in the 30 days before or after the last filled opioid prescription,
as such individuals may have had opioids rapidly discontinued
as a result of being diagnosed with opioid use disorder. We
identified those new, chronic, high-dose opioid analgesic
treatment episodes that were discontinued during 2017 or
2018, defined as at least a 30-day period with no opioid
prescription fills following the date when the days’ supply of
any prior opioid prescription had run out (Figure 1). In sit-
uations in which there was overlapping days supply from
multiple opioid prescriptions being filled, if prescriptions were
filled the same day they were considered to be taken concur-
rently, and if the prescriptions were not filled the same day
there were considered to be taken sequentially. Individuals
could have more than one long-term opioid episode.

Measures

Guidelines commonly recommend gradually decreasing the
amount of opioids prescribed by 10% per week from the prior
dose as measured in MME daily doses. This benchmark has
been used in prior studies of tapering15. However, many indi-
viduals whose opioids are discontinued have periods of
increases as well as decreases in the prescribed MME daily
dose between their peak MME daily dose and discontinuation.
This variation complicates definitions of rapid discontinuation
that require consistent reductions in the average MME daily
dose exceeding 10% per week from the prior dose. To define
rapid discontinuation more flexibly, we identified new, chronic,
high-dose opioid analgesic treatment episodes in which (1) the
individual received at least 90 MME daily for at least 5 days
during the last 6 weeks of the episode, and then had either (2) at
least 40 MME prescribed for at least 1 day during the final 21
days of the episode, or had (3) at least 20MME prescribed for at
least 1 day during the last 7 days of the episode (Figure 1). All
episodes meeting these criteria will have had a weekly decrease
in opioid MME of greater than 10%.
We categorized prescribers according to credentials and

specialty: adult primary care physicians (including internal
medicine and family practice); advanced practice providers
(nurse practitioners and physician’s assistants); pain and anes-
thesia physicians; oncologists; surgeons; and other physician
specialties. Episodes in which the patient filled opioid pre-
scriptions from 2 or more prescribers were attributed to the
prescriber who wrote the last filled opioid prescription during
the episode.
We categorized patients by gender and age group (18–25,

26–35, 36–45, 46–55, 56–65, and over 65 years). We deter-
mined the primary payment source for the opioid episode
(Medicaid; Medicare; commercial insurance; cash pay; and
other insurance, including Tricare and prescription discount
cards) by the payment source used for the majority of the days

Stein et al.: Opioid Episode Rapid Discontinuation JGIM1604



of opioid supply during the episode. We used the 5-digit
Federal Information Processing Standards (FIPS) code of the
episode prescriber to determine the county in which the epi-
sode occurred. We categorized county urbanicity based on
Rural-Urban Continuum Codes (RUCC) from the Area Health
Resources Files (AHRF), with counties classified as “metro-
politan” (RUCC 1, 2, or 3), “rural adjacent” (RUCC 4, 6, or 8),
or “rural remote” (RUCC 5, 7, or 9)34. We calculated county
fatal overdose rates as the per-capita rate of overdose deaths
due to any drug in 2017, using data from the CDC35, and
assigned counties to terciles based on their fatal overdose rate.
We categorized a county as a primary care health professional
shortage area (HPSA) if any part of the county was designated
as a primary care HPSA in the AHRF36. We excluded indi-
viduals for whom county-level variables were unavailable.

Analytic Approach

We conducted analyses at the episode level. We first calculat-
ed the number and unadjusted percentages of discontinued
new, chronic, high-dose opioid treatment episodes during
our observation period overall and by patient, provider, and
county characteristics. We then calculated the number and
percentage of rapidly discontinued episodes overall and by

patient demographic, provider, and county characteristics.
Finally, we used multivariable logistic regression to examine
the probability of rapid discontinuation, conditional on having
a discontinued chronic high-dose opioid treatment episode, as
a function of patient demographic, prescriber, and county
characteristics. Our models adjusted for time-invariant state
characteristics using state fixed effects; we clustered standard
errors at the patient level to account for correlation of errors
within individuals who had multiple treatment episodes. As
patients of oncologists may be receiving opioids at end-of-life,
and opioid prescription fills may have stopped as a result of
patient death, we conducted a sensitivity analysis excluding
opioid episodes in which an oncologist was the prescriber. The
results (available from the authors) were not meaningfully
different than the primary results. We report adjusted odds
ratios and 95% confidence intervals.

RESULTS

We identified 810,120 new, chronic, high-dose opioid treat-
ment episodes ending between January 1, 2017, and Decem-
ber 31, 2018. Slightly over half involved women (50.6%;
n=410,040) and individuals over the age of 55 (56.1%;

Figure 1 Identification of new chronic high-dose opioid analgesic episodes and episodes with rapid discontinuation.
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n=455,060) (Table 1). Adult primary care physicians were the
primary prescriber in about one-third of discontinued episodes
(34.5%; n=279,269); in about a quarter of episodes, the pri-
mary prescriber was a pain specialist (25.7%; n=208,382); in
another 20% of episodes, the primary prescriber was an ad-
vanced practice provider (20.8%; n=168,725). Medicare
(37.0%; n=299,652) and commercial insurance (28.0%;
n=226,451) were each responsible for paying for more than
a quarter of discontinued episodes. Rapid discontinuation
occurred in 72.0% (n=583,415) of high-dose chronic opioid
treatment episodes.
Our multivariable logistic regression analysis found that the

likelihood of rapid discontinuation was significantly associat-
ed with patient demographic characteristics. It was significant-
ly more likely for men than for women (aOR 1.21, 95% CI
1.20–1.22). In Table 2, Models in column 3 estimate the
likelihood of rapid discontinuation conditional on an opioid
treatment episode being discontinued, adjusting for age, fatal
overdose per capita, gender, payer, proportion of non-White
county residents, provider specialty, RUCC category, HPSA,
and state, clustering by subject.
Rapid discontinuation was least likely among young adults

ages 18 to 25 (aOR 0.86, 95% CI 0.81–0.90). It was statisti-
cally significantly but only slightly less likely among adults

over the age of 65 (aOR 0.96, 95% CI 0.95–0.98) compared to
the reference group of adults age 46 to 55. Comparing payers,
relative to episodes among commercially insured individuals,
rapid discontinuation was most likely for cash pay episodes
(aOR 2.19, 95% CI 2.13–2.25), followed by episodes among
Medicare beneficiaries (aOR 1.14, 95% CI 1.12–1.15) and
episodes with an unspecified primary payer (i.e., “other;”
aOR 1.14, 95% CI 1.13–1.16). Rapid discontinuation was

Table 1 Individual, Prescriber, and County Characteristics of
Chronic High-Dose Opioid Treatment Episodes

N %

Total 810,120
Gender

Female 410,040 50.6
Male 400,080 49.4

Age cohort
18–25 7,331 0.9
26–35 54,032 6.7
36–45 110,218 13.6
46–55 184,479 22.8
56–65 239,640 29.6
>65 214,420 26.5

Prescriber specialty
PCP adult 279,269 34.5
Pain 208,382 25.7
Advanced practice providers 168,725 20.8
Surgeon 66,203 8.2
Oncology 50,664 6.3
Other 36,877 4.6

Payer
Commercial 226,451 28.0
Medicare 299,652 37.0
Medicaid 119,998 14.8
Cash 41,346 5.1
Other 122,673 15.1

County rural-urban status (RUCC)
Metropolitan 719,100 88.8
Rural adjacent 59,088 7.3
Rural remote 31,932 3.9

Fatal overdose per capita
Low 247,987 30.6
Mid 274,837 33.9
High 287,296 35.5

Primary care health professional shortage area
None 52,047 6.4
Partial or whole county 758,073 93.6

Rapid Discontinuation
Yes 583,415 72.0
No 226,705 28.0

Table 2 Individual, Prescriber, and County Characteristics
Associated with Rapid Discontinuation of Chronic High-Dose

Opioid Treatment Episodes

(1) (2) (3)

N Unadjusted rate
of rapid
discontinuation

Adjusted odds
ratio of likelihood
of rapid
discontinuation
(95% CI)

Total 583,415 72.0 –
Gender

Female 286,667 69.9 Ref
Male 296,748 74.2 1.21 (1.20, 1.22)

Age cohort
18–25 5,034 68.7 0.86 (0.81, 0.90)
26–35 39,336 72.8 1.00 (0.98, 1.03)
36–45 79,276 71.9 0.99 (0.98, 1.01)
46–55 132,466 71.8 Ref
56–65 173,034 72.2 1.01 (0.999, 1.03)
>65 154,269 71.9 0.96 (0.95, 0.98)

Provider specialty
PCP adult 208,008 74.5 Ref
Pain 152,922 73.4 0.93 (0.92, 0.94)
Advanced
practice
providers

116,878 69.3 0.78 (0.77, 0.79)

Surgeon 38,579 58.3 0.48 (0.47, 0.49)
Oncology 41,273 81.5 1.54 (1.50, 1.57)
Other 25,755 69.8 0.76 (0.74, 0.78)

Payer
Commercial 157,569 69.6 Ref
Medicare 217,182 72.5 1.14 (1.12, 1.15)
Medicaid 85,035 70.9 1.03 (1.02, 1.05)
Cash 34,773 84.1 2.19 (2.13, 2.25)
Other 88,856 72.4 1.14 (1.13, 1.16)

County rural-urban status (RUCC)
Metropolitan 518,680 72.1 Ref
Rural
adjacent

42,307 71.6 1.01 (0.99, 1.03)

Rural remote 22,428 70.2 0.98 (0.96, 1.01)
Fatal overdose per capita

Low 175,539 70.8 Ref
Mid 199,500 72.6 1.02 (1.00, 1.03)
High 208,376 72.5 1.03 (1.01, 1.04)

Primary care health professional shortage area
No 37,557 72.2 Ref
Yes 545,858 72.0 0.98 (0.96, 1.00)

% of non-White county residents (quartiles)
1 (lowest %
of non-White
county resi-
dents)

138,221 70.7 Ref

2 145,966 71.5 1.05 (1.03, 1.06)
3 146,524 72.0 1.09 (1.07, 1.11)
4 (greatest %
of non-White
county resi-
dents)

152,704 73.8 1.21 (1.19, 1.24)

Models in column 3 estimate the likelihood of rapid discontinuation
conditional on an opioid treatment episode being discontinued, adjust-
ing for age, fatal overdose per capita, gender, payer, proportion of non-
White county residents, provider specialty, RUCC category, HPSA, and
state, clustering by subject
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significantly, but only slightly, more common among Medic-
aid than commercial enrollees (aOR 1.03, 95% CI 1.02–1.05),
Likelihood of rapid discontinuation also varied significantly

based on the prescriber’s specialty. Compared to adult PCPs,
rapid discontinuation was least likely among surgeons (aOR
0.48, 95% CI 0.47–0.49), and also less likely in episodes
where an advanced practice provider (aOR 0.78, 95% CI
0.77–0.79) or other physician specialty (aOR 0.76, 95% CI
0.74–0.78) was the prescriber. It was significantly, though
only slightly, less likely among episodes where a pain special-
ist (aOR 0.93, 95% CI 0.92–0.94) was the prescriber. Rapid
discontinuation was more likely among episodes where the
prescribers were oncologists (aOR 1.54, 95% CI 1.50–1.57)
relative to adult PCPs.
The likelihood of rapid discontinuation was associated with

characteristics of the primary prescriber’s county. Compared
to counties with the lowest percentage of non-White residents,
episodes in counties with more non-White residents had
higher rates of rapid discontinuation. Compared to counties
with the lowest fatal overdose rates, episodes in counties with
high fatal overdose rates had slightly higher rates of rapid
discontinuation (aOR 1.03, 95%CI 1.01–1.04), while counties
containing primary care health professional shortage areas had
slightly lower rates of rapid discontinuation (aOR 0.98, 95%
CI 0.96–1.00) than counties without such shortage areas.
There was no significant difference in the likelihood of rapid
discontinuation by county rurality/urbanicity.

DISCUSSION

Using data on approximately 90% of prescriptions filled at
retail pharmacies across the USA, we identified more than half
a million new episodes of chronic, high-dose opioid analgesic
treatment that were discontinued in 2017 or 2018. In more
than 70% of those episodes, discontinuation occurred more
rapidly than specified in clinical guidelines. Rapid discontin-
uat ion may be cl in ica l ly appropriate in cer ta in
circumstance—for example, among patients with a high risk
of experiencing adverse events from continuing to receive
high-dose opioids9. For most patients, however, the risks of
rapid discontinuation outweigh its potential benefits by putting
the patient at increased risk for opioid withdrawal and poten-
tially other adverse events, including opioid-related hospital
and emergency department visits, and overdose or self-
harm19. Efforts to limit overuse of opioid analgesics by taper-
ing or discontinuing high-dose opioid therapy where appro-
priate must minimize risk of patient discomfort and negative
consequences26.
Prior research has found faster rates of opioid tapering

among commercially insured adults compared to Medicare
Advantage enrollees15; we find a higher likelihood of rapid
discontinuation for opioid analgesic episodes paid for by
Medicare or Medicaid compared to commercial insurance.
Medicare and many state Medicaid agencies may have

implemented policies and utilization management techniques
to limit chronic high-dose opioid prescribing37–40, and clini-
cians may be responding with more aggressive efforts to wean
publicly insured individuals off chronic opioids. A number of
commercial insurers have also discouraged high-dose opioid
prescribing41; however, such efforts might be less uniform
across payers, resulting in inconsistent effects on clinician
behavior when examined at the national level.
Prior studies have documented substantial variation by pre-

scriber specialty,42 consistent with our finding of substantial
variation in the likelihood of rapid discontinuation by prescrib-
er specialty. Differences in clinical populations across special-
ties likely explain much of this variation. For example, the
higher likelihood of rapid discontinuation among oncologists
may result from the common use of opioids to manage patient
pain43, with no subsequent filled prescriptions after the patient
dies, consistent with prior studies finding cancer patients had
higher rates of abrupt discontinuation with no evidence of
tapering.28 Further research is needed to better understand
varying opioid discontinuation patterns across specialties;
such information could inform efforts to support clinicians of
different specialties in treating chronic pain safely and
effectively.
We did not find significant differences by county rural/

urban status; however, rapid discontinuation was more likely
among residents of counties with higher percentages of racial/
ethnic minority residents and in counties with higher fatal
overdose rates. Clinicians may be more concerned about the
risks of opioids in communities with higher fatal overdose
rates; however, rapid discontinuation may actually increase
the risk of adverse events such as overdoses19. Multiple stud-
ies have documented substantially lower rates of opioid pre-
scribing among individuals from racial/ethnic minority
groups44–48, but we are unaware of studies examining differ-
ences in rapid discontinuation associated with the racial/ethnic
composition of a county. Further work is needed to recognize
whether these patterns are observed across individuals from
different racial/ethnic groups and to understand the implica-
tions for racial/ethnic disparities in the quality of pain care.
Our findings must be considered in the context of study

limitations. We have pharmacy claims but no information on
an individual’s medical encounters or clinical status. Thus, we
cannot identify situations in which rapid discontinuation of
opioids is clinically indicated, such as being diagnosed with
opioid use disorder, or when it was the result of an individual’s
death or an interruption in ambulatory prescribing due to a
prolonged hospitalization, during which patients would re-
ceive medication from the hospital rather than from a retail
pharmacy. We also have no information about external factors
such as loss of insurance or closing of a clinician’s practice
that could contribute to rapid discontinuation. We see only
filled prescriptions, and therefore have no information regard-
ing written prescriptions that went unfilled or prescriptions
filled at a pharmacy not included in the IQVIA data. We also
have no information regarding any instructions the prescriber
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communicated to the patient regarding taking the medication
that was not reflected in the prescription signature, nor do we
have information about opioids that a patient obtained without
a prescription. We identify counties using information on the
prescriber, not the patient, and individuals may obtain pre-
scriptions from a clinician in a county in which they do not
reside. Finally, we have no information on a patient’s clinical
outcomes after opioid discontinuation. Research is needed to
explore how rapid discontinuation affects clinical outcomes
and to determine how patients’ characteristics and their local
environment might affect this relationship.
Despite these limitations, this study provides the most com-

prehensive national estimates to date of the prevalence of rapid
discontinuation of opioid analgesics, using data on the vast
majority of retail prescriptions across multiple payer types.
The significant differences in the likelihood of rapid discon-
tinuation by payer, provider specialty, and county character-
istics that we observed can guide further research to identify
factors that contribute to rapid discontinuation of opioid anal-
gesics and to determine the appropriate clinical and policy
responses.
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