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BACKGROUND: Opioid tapering is increasingly utilized
by providers to decrease risks of chronic opioid therapy,
but it is unknown whether tapering is associated with
termination of care.
OBJECTIVE: To determine whether patients taking
chronic opioid therapy who experienced opioid tapers
were at greater risk of subsequently terminating their care
compared with those who were continued on their doses.
DESIGN:Retrospective cohort study of patients in a large,
urbanhealth systembetween2008and 2012with 2 years
of follow-up.
PARTICIPANTS: Adult patients prescribed a stable base-
line dose of chronic opioid therapy of at least 25morphine
milligram equivalents per day during a baseline year.
MAIN MEASURES: An opioid taper during an exposure
year, defined as a reduction in the average daily dose of at
least 30% from the baseline dose in both of the two 6-
month periods in the year following the baseline year.
Opioid dose continuation was defined as any increase in
dose, no change in dose, or any decrease up to 30% com-
paredwith baseline dose in the exposure year. The prima-
ry outcome was termination of care, defined as no outpa-
tient encounters in the health system, in the year follow-
ing the exposure year.
KEY RESULTS: Of 1624 patients on chronic opioid ther-
apy, 207 (15.5%) experienced an opioid taper and 78
(4.8%) experienced termination of care. Compared with
opioid dose continuation, opioid taper was significantly
associated with termination of care (AOR 4.3 [95% CI
2.2–8.5]).
CONCLUSIONS: Opioid taper is associated with subse-
quent termination of care. These findings invite caution
and demonstrate the need to fully understand the risks
and benefits of opioid tapers.
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INTRODUCTION

Opioid tapering is a recommended strategy employed to re-
duce risks associated with chronic opioid therapy (COT) by
reducing doses to a lower level.1 Though the decision to taper
is an individualized one, many guidelines recommend tapering
for patients on COT at the highest risk of misuse and over-
dose.2, 3 Though the incidence of opioid tapering is unknown,
clinical experience and anecdotal evidence suggest that its
practice has become widespread.4, 5

Nonetheless, opioid tapering can lead to unintended nega-
tive consequences. Termination of care, when patients leave
their providers or drop out of care entirely, is a common
negative consequence with clinical significance. Patient con-
flict, which can often lead to termination of care, is the most
common reason why providers have concerns about initiating
tapers.6–9 Termination of care can place patients on COT at
risk for opioid misuse and illicit opioid use, either because of
poorly controlled pain or because of self-treatment of opioid
withdrawal. Additionally, for patients with comorbid chronic
conditions, termination of care can increase risk for disease
progression and other health complications.10–13

In this study of patients on COT in a large urban medical
center, we sought to determine whether an opioid taper was
associated with subsequent termination of care. We hypothe-
sized that patients on COTwho had opioid tapers would have
greater odds of terminating their care compared with patients
on COTwho continued their doses.

METHODS

Overview and Setting

We performed a retrospective cohort study of patients on COT
for chronic non-cancer pain between July 2008 and December
2014 within a large, urban academic healthcare system located
in the Bronx, NY. Using electronic medical record (EMR)
data, we identified a cohort of patients prescribed a stable dose
of COT for at least a year (the “baseline year”), determined
whether or not they had an opioid taper in the following year
(the “exposure year”), and then determined if they terminated
their care in the subsequent year (the “outcome year;” see
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Fig. 1). The study was approved by the Albert Einstein Col-
lege of Medicine and Montefiore Medical Center Institutional
Review Board.

EMR Prescription Data

To identify the cohort and determine the opioid dose for
each patient, opioid prescription data were extracted from
the health system’s EMR. Individual opioid prescriptions
were organized into distinct 6-month periods. Within each
time period, we used standard conversion tables to deter-
mine the morphine milligram equivalents (MME) per pre-
scription and summed these to determine the total MME
per period, then calculated an average daily opioid dose
by dividing the total MME per period by 180.14 We
defined “COT” as three or more opioid prescriptions, at
least 21 days apart, in two consecutive 6-month periods
during the baseline year.15 We defined “stable dose” as an
average daily MME that varied by less than 30% between
two consecutive 6-month periods.14

Prescriptions for all formulations of opioid medications
prescribed in an outpatient setting were included except
buprenorphine, liquid methadone, and intravenous/injection
medications. Prescriptions that lacked information necessary
to calculate the daily opioid dose (e.g., date or quantity pre-
scribed) were excluded from dose calculations, as were outlier
prescriptions where total dose exceeded 75,000MME (togeth-
er these comprised < 1% of prescriptions).

Participants

Patients were eligible for inclusion if they (1) were 18 years or
older; (2) were prescribed a stable baseline dose of COT of at
least 25 MME per day during a baseline year between Ju-
ly 2008 and December 2012; and (3) had at least one outpa-
tient encounter in the health system during each of the two 6-
month periods during the exposure year. Patients were exclud-
ed if they (1) died during the exposure year, as determined by
linkage to the Social Security death index, or (2) if they had a
cancer diagnosis (ICD-9 codes [140–209, 230–239]) before
their baseline year.

We restricted the sample to patients with a baseline dose of
at least 25 MME because we wanted the sample to reflect
patients for which a subsequent taper, defined in more detail
below as a relative change from a baseline dose, would repre-
sent a meaningful change. A patient may have qualified mul-
tiple times for inclusion, but they were only included in the
study cohort at the earliest time point that they met inclusion
criteria.

Opioid Taper Definitions

In the exposure year, we determined if there was an opioid
taper. No standard definition for an opioid taper exists, so we
defined opioid taper in two separate ways.16 The definition of
opioid taper we utilized for our primary analysis was a reduc-
tion in average daily MME of at least 30%, compared with the
baseline dose, in both of the two 6-month periods during the
exposure year. For example, a patient with a baseline dose of
100 MME was required to have a decrease to 70 MME or
lower in both 6-month periods during the exposure year. We
selected a 30% reduction as our primary definition in this
study because we believe it has face validity as a clinically
meaningful reduction in dose. Having excluded patients with a
baseline dose less than 25MME per day, a 30% dose reduction
is equivalent to at least 7.5 MME per day, i.e., 7.5 mg of
hydrocodone or 5 mg of oxycodone. We desired greater spec-
ificity in identifying a taper, so we required dose reductions in
two consecutive 6-month periods, which would reduce the
likelihood we would misclassify a gap in care or fluctuation
in opioid prescribing as a taper.We also employed a secondary
definition of opioid taper in sensitivity analyses described
below, consistent with definitions used in two recent clinical
trials of opioid tapering.17, 18 The secondary definition was a
reduction in average daily MME of at least 50%, compared
with the baseline dose, in both of the two 6-month periods
during the exposure year.
In order to examine the association of tapering with termi-

nation of care, we identified a comparison group of patients
who had their doses continued. Patients with dose continua-
tion (“continued”) were defined as those who experienced any
increase in dose compared with baseline, no change in dose

Figure 1 Defining the baseline year, the exposure year, and the outcome year.
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compared with baseline, or at most a 30% reduction compared
with the baseline dose in both 6-month periods during the
exposure year. A third group of participants who did not meet
criteria for the tapered or continued groups (“unspecified”)
had one 6-month period of at least a 30% reduction compared
with the baseline dose in the exposure year and one 6-month
period with any increase, no change, or at most a 30% reduc-
tion in dose compared with the baseline dose. Because we
could not ascertain whether a change in dose represented an
intent to taper that was unsustained or another kind of fluctu-
ation in dose, these patients were not included in the primary
analysis. However, they were included in sensitivity analyses
described below.

Primary Outcome

The primary outcome was termination of care in the outcome
year. A patient was considered to have terminated care if the
patient had no outpatient visits, defined as office visits with
any primary care provider or any specialist in the health
system, during the outcome year.

Covariates

We extracted sociodemographic and clinical data from the
EMR. Sociodemographic data included patients’ age, gender,
and preferred language. Patients were classified into four
mutually exclusive racial/ethnic categories based on self-
reported information in the electronic medical record: (1)
non-Hispanic white, (2) non-Hispanic black, (3) Hispanic,
and (4) other, including multiracial, or unknown. We deter-
mined the total number of outpatient visits during the exposure
year as a measurement of frequency of healthcare visits and
categorized ICD-9 pain diagnoses each patient had accrued
before the beginning of their baseline year into 11 clinically
relevant, non-mutually exclusive categories of painful condi-
tions.19 Using ICD-9 codes before the baseline year, we also
determined if patients had a diagnosis of alcohol use disorder,
tobacco use disorder, non-opioid-related substance use disor-
der, or any mental health disorder (defined as any diagnosis of
a mood disorder, anxiety disorder, schizophrenic disorder, or
post-traumatic stress disorder). Opioid use disorder, as deter-
mined by ICD-9 codes, was not included as a covariate be-
cause these diagnoses are unreliable and prone to misclassifi-
cation in patients on chronic opioid therapy.20 Lastly, we
calculated the modified Elixhauser medical complexity score,
ranging from 0 to 31, for each patient at the beginning of their
baseline year.21

Statistical Analysis

All analyses were conducted using STATA version 14.2
(StataCorp, College Station, TX). Our primary analysis exam-
ined whether an opioid taper was associated with subsequent
termination of care compared with “continued” opioid use.We
used multivariate logistic regression to estimate adjusted odds

ratios for termination of care during the outcome year by the
presence of an opioid taper during the exposure year. The
“continued” group was used as the comparison group in the
primary analysis as tapering versus continuing opioids is the
most clinically meaningful comparison for clinicians consid-
ering a taper. Patients in the “unspecified” group were not
included in the primary analysis but were included in sensi-
tivity analyses outlined below.
Covariates, decided a priori, included patient age, gender,

race and ethnicity, preferred language (English vs. non-En-
glish), baseline dose, the number of total outpatient visits
during the exposure year, the Elixhauser medical complexity
score, and the number of pain category diagnoses. We includ-
ed the number of pain category diagnoses as a proxy for
burden of pain as we did not have data on pain intensity or
functioning in this retrospective study. We also controlled for
temporal effects by assigning each participant’s baseline year
as a covariate.
We conducted additional sensitivity analyses to deter-

mine whether findings would change based on: (1) differ-
ent approaches to considering the “unspecified” group,
and (2) a different definition of opioid taper. First, we
defined our comparison group more broadly by including
those in the unspecified group along with those in the
continued group as our comparators (sensitivity analysis
1). Alternatively, we defined our taper group more broadly
by including those in the unspecified group in the opioid
taper group (sensitivity analysis 2). In doing so, we aimed
to produce a range of possible effect sizes based on the
assumptions we made in defining the taper and compari-
son groups. Second, we re-ran the primary and sensitivity
analyses with the 50% taper definition described in the
“Opioid Taper Definitions” section.

RESULTS

A total of 1624 patients met the eligibility criteria (see Fig. 2).
The majority were female (54.3%) and had back and/or ex-
tremity pain (63.1% and 63.3%, respectively) (see Table 1).
The median daily baseline dose was 90 MME. Overall, 207
(12.7%) patients had an opioid taper, 1,131 patients had dose
continuation (69.6%), and 286 were unspecified (17.6%). Of
the 207 patients tapered, 19 (9.2%) had complete discontinu-
ation of opioids during the exposure year. Among patients in
the taper group who had a reduction without complete discon-
tinuation, the median dose reduction during the exposure year
was 71.4%, while patients in the continued group had a
median dose increase of 9.1%.
During the outcome year, 78 patients (4.8%) experienced

termination of care, including 18 (8.7%) who had experienced
a taper, 22 (2.0%) who had been continued, and 38 (13.3%)
who were unspecified. In our primary analysis comparing
patients with opioid tapers versus those continued on opioids,
opioid taper was associated with greater than four times the
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odds of termination of care (AOR 4.3 [95% CI 2.2–8.5])
(Table 2). A post hoc power analysis showed our primary
analysis with a sample size of 1338 was well powered (>
90%) to detect the estimated AOR of 4.3.
Findings remained significant in sensitivity analyses. In

the first sensitivity analysis comparing patients with opi-
oid tapers versus those who continued or were unspeci-
fied, opioid taper was associated with two times greater
odds of termination of care (AOR 2.2 [95% CI 1.2–3.8]).
In the second sensitivity analysis comparing the taper
group and the unspecified group to the continued group,
opioid taper was associated with greater than six times
greater odds of termination of care (AOR 6.3 [95% CI
3.8–10.7]).

Using a 50% taper definition, 131 (8.1%) patients had an
opioid taper, 1299 (79.9%) had dose continuation, and 194
(12.0%) were unspecified. Among the 78 patients who expe-
rienced termination of care, 12 (9.2%) had experienced a taper,
32 (2.5%) had been continued, and 34 (17.5%) were unspec-
ified. In our sensitivity analysis comparing patients with 50%
tapers versus those continued on opioids, opioid taper was
associated with almost four times the odds of termination of
care (AOR 3.8 [95% CI 1.8–7.9]). Additional sensitivity anal-
yses considering different approaches to the unspecified group
that utilized a 50% taper definition were similar in magnitude
and direction to those that utilized a 30% taper definition and
remained significant, with adjusted odds ranging from 2.1 to
6.4 (see Online Appendix Table 3).

Figure 2 Consort flow diagram.
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CONCLUSIONS

In this retrospective study of patients on a stable opioid dose
for chronic pain between 2008 and 2012 with follow-up
through 2014, an opioid taper was associated with greater than
four times the odds of termination of care in the subsequent
year when compared with opioid dose continuation. In sensi-
tivity analyses, results remained qualitatively consistent, with

a range of 2.1 to 6.4 fold increased odds of termination of care.
This study is the first to examine the relationship between an
opioid taper and subsequent termination of care within a health
system and adds to the nascent literature about outcomes of
opioid tapering in real-world settings, where tapers are becom-
ing more commonplace.4, 5

These findings raise concern about the potential for unin-
tended consequences of opioid tapering. Termination of care,
either patient or provider initiated, has risks and can lead to poor
patient outcomes if a patient obtains care in a new and different
setting or falls out of care entirely. Termination of care has been
linked to poor health outcomes for chronic diseases such as
asthma, diabetes, and HIV.11–13, 22 Patients with substance use
disorder who drop out of treatment programs have higher
unemployment, incarceration, and relapse rates.10 Patients un-
dergoing an opioid taper who fall out of care may be at risk for
opioid misuse or overdose. They may have difficulty finding a
new provider who is willing to prescribe opioids to them.23, 24

Such patients, often physically dependent on opioids and
experiencing distress from opioid withdrawal symptoms, may
seek other sources of opioids, including emergency rooms or
illegal and illicit sources.25 Additionally, illicit opioid use puts
individuals at risk for overdose and death, given the current
prevalence of fentanyl and fentanyl metabolites found in illicit
opioids.26, 27 Other consequences that have not been directly
studied could include initiation of injection drug use with resul-
tant risks of HIVor hepatitis C transmission.28 Depression and
suicidality associated with poorly controlled chronic pain are
another concern.29, 30 Findings from this study suggest that
patients who taper may be at risks for negative clinical out-
comes due to their increased risk of terminating care.
Nonetheless, many of the risks of opioid tapering are still

theoretical, as evidence to date is lacking. For example, studies
linking opioid tapering to opioid overdoses or mortality are
inconclusive. Among 11 poor-quality studies of opioid tapering
that reported mortality outcomes reviewed for a recent system-
atic review, one overdose-related death was reported from a
total participant pool of 519.16 Owing to the rarity of such
important outcomes, further large-scale studies are needed to
supplement the evidence base to more definitively guide clini-
cians in weighing the true risks and benefits of opioid tapering.
Evidence suggests that tapering can be associated with im-

provements in pain and function, but this may not reflect the
realities of involuntary tapers in real-world settings.16–18 Invol-
untary tapering is indicated in certain circumstances for patients
for whom risks clearly exceed benefits of continuing, such as
after a non-fatal overdose event.2, 3, 31 Nonetheless, in response
to the current opioid overdose crisis in the USA, providers may
feel external pressure to make unilateral decisions about taper-
ing in circumstances where the risks do not clearly exceed the
benefits. For example, the quantity and dose of opioid prescrip-
tions may soon appear in a provider’s quality metrics and be
directly tied to financial compensation.32, 33 The results of the
current study should invite caution and demonstrate the need to
fully understand the risks and benefits of opioid tapers.

Table 1 Participant Baseline Characteristics (n = 1624)

Characteristic n (%)

Age, mean (SD) 51.5 (11.7)
Gender, n (%)
-Female 881 (54.3)
-Male 743 (45.8)

Race/ethnicity, n (%)
-White, non-Hispanic 267 (16.4)
-Black/African-American, non-Hispanic 542 (33.4)
-Hispanic/Latino 507 (31.2)
-Other (including multiracial) or unknown 308 (19.0)

Language
-English 1408 (86.7)
-Spanish 206 (12.7)
-Other 10 (0.6)

Baseline opioid dose, median MME (IQR) 90 (46.7–193.1)
Pain type at baseline, n (%)*
-Back pain 1025 (63.1)
-Extremity pain 1028 (63.3)
-Neck pain 151 (9.3)
-Headache pain 334 (20.6)
-Neuropathic pain 431 (26.5)
-Abdominal pain 472 (29.1)

Diagnoses at baseline, n (%)
-Non-opioid drug use disorder 324 (20.0)
-Alcohol use disorder 101 (6.2)
-Tobacco use disorder 423 (26.1)
-Mental health disorder† 767 (47.2)
-Hypertension 817 (50.3)
-Diabetes 358 (22.0)

*Based on provider ICD-9 coding; categorizations based on approach
of Larochelle et al. Patients may have multiple pain diagnoses
†Based on ICD-9 coding; includes codes for anxiety, depression, bipolar
disorder, PTSD, and schizophrenia

Table 2 Association of Opioid Tapering and Termination of Care

AOR
(95% CI)

Primary analysis: (n = 1338)
-Tapered group (≥ 30% decrease in average daily

MME in BOTH 6-month periods during the exposure
year), compared with:
Continued group (< 30% decrease or any increase in
average daily MME in BOTH 6-month periods during
the exposure year)

4.3
(2.2–8.5)

Sensitivity analysis 1: (n = 1624)
-Tapered group compared with:

Continued group AND Unspecified group (≥ 30%
decrease in average daily MME in ONE 6-month period
during the exposure year AND < 30% decrease or any
increase in average daily MME in the other 6-month
period during the exposure year)

2.2
(1.2–3.8)

Sensitivity analysis 2: (n = 1624)
-Tapered group AND Unspecified group, compared

with:
Continued group

6.3 (3.8–
10.7)

All models adjusted for patient age, gender, race and ethnicity, preferred
language (English vs. non-English speaking), baseline opioid dose, total
outpatient visits during exposure year, Elixhauser medical complexity
score, the number of pain category diagnoses, and the patient’s baseline
year
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This study has several limitations. First, it was conducted in
a single health system using data from 2008 to 2014 which
may limit generalizability to other settings. It is possible
results may differ in the present, given the rapidly shifting
landscape of opioid prescribing and tapering. Second, we
could not determine the intent behind an opioid taper or
whether termination in care was a direct result of an opioid
taper. Third, our definition of opioid taper was conservative,
requiring dose reductions in two consecutive 6-month periods.
Our findings left a substantial group classified as “unspeci-
fied.” Notably, this group had the highest rates of terminating
their care, but this may have reflected, among other reasons,
termination of care late in the exposure year rather than a taper.
Because we were unable to determine whether they had ta-
pered, the unspecified group was only used in sensitivity
analyses to provide ranges for our effect estimates. Fourth,
our definition of termination of care was conservative, requir-
ing no outpatient encounters with any provider in the health
system in the outcome year. By our definition, patients who
ended their care with their main prescriber to switch to a
different provider within our health system would not be
classified as having terminated their care.
Patients in a large urban medical center who had opioid

tapers were more likely to experience subsequent termination
of care compared with patients taking chronic opioid therapy
who had dose continuation. In light of widespread adoption of
recommendations to taper select patients, these findings
should invite caution. As current opioid tapering guidelines
indicate,2, 3, 31 providers should carefully consider the risks of
opioid tapering against the benefits of opioid tapering, espe-
cially if considering a unilateral decision to taper opioids
without patient agreement or engagement. Additional research
is needed to more definitively characteristic risks and benefits
of opioid tapering in real-world settings and to identify best
practices for engaging patients in an opioid taper effectively
and for retaining them in care.
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Table 3 Association of Opioid Tapering (50% Taper) and
Termination of Care

AOR
(95% CI)

50% sensitivity analysis: (n = 1430)
-50% Tapered group (≥ 50% decrease in average daily

MME in BOTH 6 month periods during the exposure
year), compared with:
Continued group (< 50% decrease or any increase in
average daily MME in BOTH 6 month periods during
the exposure year)

3.8
(1.8–7.9)

Sensitivity analysis 1: (n = 1624)
-50% Tapered group compared with:

50% Continued group AND 50% Unspecified group
(≥ 50% decrease in average daily MME in ONE
6-month period during the exposure year AND < 50%
decrease or any increase in average daily MME in the
other 6-month period during the exposure year)

2.1
(1.1–4.2)

Sensitivity analysis 2: (n = 1624)
-50% Tapered group AND 50% Unspecified group,

compared with:
50% Continued group

6.4 (4.0–
10.5)

APPENDIX

Perez et al.: Opioid Tapering and Termination of Care JGIM42

http://dx.doi.org/https://www.fredericknewspost.com/news/health/hospitals_and_doctors/chronic-pain-patients-report-struggles-under-tighter-opioid-regulations/article_f6cdf517-ba94-59a6-8395-644ecccc77e2.html
http://dx.doi.org/https://www.fredericknewspost.com/news/health/hospitals_and_doctors/chronic-pain-patients-report-struggles-under-tighter-opioid-regulations/article_f6cdf517-ba94-59a6-8395-644ecccc77e2.html
http://dx.doi.org/https://www.fredericknewspost.com/news/health/hospitals_and_doctors/chronic-pain-patients-report-struggles-under-tighter-opioid-regulations/article_f6cdf517-ba94-59a6-8395-644ecccc77e2.html
http://dx.doi.org/https://www.fredericknewspost.com/news/health/hospitals_and_doctors/chronic-pain-patients-report-struggles-under-tighter-opioid-regulations/article_f6cdf517-ba94-59a6-8395-644ecccc77e2.html
http://dx.doi.org/http://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm
http://dx.doi.org/http://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm
http://dx.doi.org/http://www.agencymeddirectors.wa.gov/Files/2015AMDGOpioidGuideline.pdf
http://dx.doi.org/http://www.agencymeddirectors.wa.gov/Files/2015AMDGOpioidGuideline.pdf
http://dx.doi.org/https://www.qualityforum.org/News_And_Resources/Press_Releases/2017/NQF_Statement_on_Endorsement_of_Opioid_Patient_Safety_Measures.aspx
http://dx.doi.org/https://www.qualityforum.org/News_And_Resources/Press_Releases/2017/NQF_Statement_on_Endorsement_of_Opioid_Patient_Safety_Measures.aspx
http://dx.doi.org/https://www.qualityforum.org/News_And_Resources/Press_Releases/2017/NQF_Statement_on_Endorsement_of_Opioid_Patient_Safety_Measures.aspx
http://dx.doi.org/https://www.ncqa.org/news/ncqa-updates-quality-measures-for-hedis-2019/
http://dx.doi.org/https://www.ncqa.org/news/ncqa-updates-quality-measures-for-hedis-2019/

	Opioid Taper Is Associated with Subsequent Termination of Care: a Retrospective Cohort Study
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	INTRODUCTION
	METHODS
	Overview and Setting
	EMR Prescription Data
	Participants
	Opioid Taper Definitions
	Primary Outcome
	Covariates
	Statistical Analysis

	RESULTS
	CONCLUSIONS

	References


