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Abstract
Reports have emerged of abrupt tapering among recipients of long-term prescription opioids to conformnewprescribing guidelines.
We conducted a population-based, repeated cross-sectional time-series study among very high-dose ($200 MME) opioid
recipients in Ontario, Canada, to examine changes in the monthly prevalence of rapid tapering from 2014 to 2018, defined as
recipients experiencing either a $50% reduction in daily doses or abrupt discontinuation sustained for 30 days. Interventional
autoregressive integrated moving average models were used to test for significant changes following key guidelines and drug
policies and programs. A sensitivity analysis examined rapid tapering sustained for 90 days. The monthly prevalence of rapid
tapering events was stable from January 2014 to September 2016 (average monthly prevalence: 1.4%) but increased from 1.4% in
October 2016 to 1.8% in April 2017 (P 5 0.001), coincident with Ontario’s Fentanyl Patch-for-Patch Return Program
implementation. Transient spikes in the prevalence of rapid tapering also occurred 2 months after Ontario’s delisting of publicly
funded high-strength opioids and the release of updated Canadian Opioid Prescribing Guideline for Chronic Pain, reaching 2.3% in
March 2017 and July 2017, respectively. However, this prevalence decreased to 1.2% in December 2018 (P, 0.0001). Although
the prevalence of abrupt opioid discontinuation was lower, similar trends were observed. Our sensitivity analysis examining long-
lasting rapid tapering found similar trends but lower prevalence, with no changes in complete discontinuation. These temporary
increases in rapid tapering events highlight the need for improved communication and evidence-based resources for prescribers to
minimize negative consequences of evolving policies and guidelines.
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1. Introduction

Over the past 2 decades, the prevalence of high-dose opioid
prescribing has increased, in part because of the late introduction
of guidelines recommending dose thresholds for chronic non-
cancer pain.19 The use of high-dose opioids for chronic pain has
increasingly raised concerns in light of evidence linking the
practice to a variety of harms, including accidental overdose and
death.3,8,13,20,22,25 In an effort to promote safer opioid pre-
scribing, recent guidelines in the United states and Canada,

released inMarch 2016 andMay 2017, respectively, now suggest
that for the treatment of chronic noncancer pain, clinicians should
generally avoid dose escalation above 90 mg of morphine or
equivalent per day. For patients already receiving higher doses,
guidelines also encourage gradual tapering of doses to the lowest
effective dose.4,11

Numerous funding policies and programs have also been
introduced over the past decade with the goals of reducing
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unsafe and inappropriate prescription opioid use and minimizing
diversion. For example, in Ontario, a Fentanyl Patch-for-Patch
(P4P) Return Programwas launched in October 2016,mandating
that individuals return their used fentanyl patches before receiving
new patches.30 In addition, in January 2017, Ontario’s public
drug program stopped funding high-strength opioids for non-
palliative patients.31

Although new policies and guidelines are designed to minimize
the potential harms of opioids, concerns have been raised that their

overly aggressive implementation may have led to excessive

changes in treatment patterns for some patients, particularly those

managing chronic painwith very high-opioid doses. These concerns

emerged in the United States and Canada beginning in 2016, with

reports of some physicians tapering opioids too quickly, under the

incorrect assumption that doing so was required by new

guidelines.1,7,12,14,16,17,24 Sudden dose reductions could lead some

patients to experience withdrawal-related functional impairment,

hyperalgesia, mood disturbances, and, in extreme cases, even

suicidality.2,7,12,17 Moreover, patients whose prescribed opioid

doses are rapidly reduced or discontinued altogether might seek

alternative, unregulated sources of opioids, increasing their risk of

inadvertent overdose.1,2,7,12,16,17,24 Recent studies support these

concerns, finding increased risks of overdose and suicide among

long-term opioid recipients who experienced sudden fluctuations in

opioid dose or abrupt treatment discontinuation.9,21,26,29

We examined the impact of the introduction of new clinical
opioid guidelines and opioid policies and programs on the
prevalence of rapid opioid dose tapering events over time in
Ontario, Canada.

2. Methods

2.1. Setting and design

We conducted a population-based, repeated cross-sectional

study among long-term prescription opioid recipients receiving

very high daily doses ($200 morphine milligram equivalent

[MME]) between January 2014 and December 2018 in Ontario,

Canada.

2.2. Data sources

We used the Ontario Narcotics Monitoring System database to

identify all prescriptions dispensed in Ontario for opioids over our

study period. This database captures all prescriptions for

monitored and controlled substances dispensed from commu-

nity pharmacies in Ontario regardless of payer. We used the

Registered Persons Database to ascertain patient demographics

(ie, age, sex, rural residence, and neighbourhood income

quintile), the Ontario Health Insurance Planclaims database to

classify all physician office visits and related billing codes, the

Canadian Institute for Health Information (CIHI) National Ambu-

latory Care Reporting System to identify all emergency de-

partment visits, the CIHI Discharge Abstract Database to identify

all hospital admissions, and the Ontario Cancer Registry to

identify all incident cancer diagnoses. All data were linked using

unique, encoded identifiers and analyzed at ICES (www.ices.on.

ca). Their use was authorized under section 45 of Ontario’s

Personal Health Information Protection Act, which does not

require review by a research ethics board.

2.3. Cohort creation

We created a cohort of all Ontarians who received a long-acting
prescription opioid between January 2014 and December 2018.
We extracted all opioid prescriptions (both long-acting and short-
acting) dispensed to these individuals that overlapped the study
period.We calculated daily opioid doses for each day of the study
period using an algorithm that estimated opioid dose in MMEs
and accounted for vacation supplies, early refills, and concurrent
use of multiple opioid products (see Supplemental Appendix 1 for
details, available at http://links.lww.com/PAIN/B442).

For each subject, we defined an anchor date to determine
eligibility in the cohort and to calculate the reference opioid dose
each person was receiving (schematic in Fig. 1). This was
performed for each day in the study period. To be defined as
receiving a very high daily opioid dose, we calculated a reference
dose on the anchor date as the average daily opioid dose over a
30-day period (the anchor date and the previous 29 days). Those
with a reference dose of $200 MME were defined as receiving a
very high daily opioid dose and included in the cohort. We also
restricted our cohort to long-term opioid recipients, defined as
those receiving an opioid for at least 90 of the last 100 days
preceding the anchor date. We excluded individuals receiving
palliative care, individuals with a cancer diagnosis, and individuals
who underwent chemotherapy or radiation for cancer in 6months
before the anchor date (codes in Supplementary Appendix 1
Table 1, available at http://links.lww.com/PAIN/B442), as well as
individuals who received opioid agonist therapy with
buprenorphine/naloxone or methadone in the 100 days before
the anchor date. For each month of our study period, we defined
a cohort that included all subjects meeting our inclusion criteria
with an anchor date in the month of interest.

2.4. Rapid opioid dose tapering definition

To assess changes in daily opioid dose, for each subject we
defined a taper evaluation date as 29 days after the anchor date.
Comparisons between the reference opioid dose on the anchor
date and the opioid dose on the taper evaluation date were made
daily using a moving window over the study period. In the primary
analysis, we defined rapid tapering in 2 ways: first, as a $50%
reduction in opioid dose (anchor date vs taper evaluation date)
sustained for at least 30 days after the taper evaluation date, and
second, as abrupt discontinuation of opioids, defined as no
subsequent prescription on the taper evaluation date and
sustained for at least 30 days thereafter (schematic in Fig. 1).
This definition aimed to capture tapering events that exceeded
recommendations for safe opioid dose tapering from both the
U.S. CDC Guideline for Prescribing Opioids for Chronic Pain
(dose tapering of 10% of the dose per week) and the Canadian
Guideline for Opioids for Chronic Non-Cancer Pain (dose
reduction of 5-10% of the morphine equivalent dose every 2-4
weeks).4,11

We excluded rapid tapering events from our definition if a
person died, was admitted to hospital, was dispensed an opioid
agonist therapy prescription, or switched opioids (ie, hydro-
morphone vs fentanyl) between their anchor date and the taper
evaluation date. Rapid tapers, where an individual switched
opioid drugs, were excluded to prevent capturing instances of
“opioid rotation,” defined as a change in opioid therapy together
with a reduced dose of 25 to 50% to minimize accidental
overdose, which is recommended in the Canadian Opioid
Guideline for patients who have persistent problematic pain or
adverse effects from their current therapy.4

e130 D. Martins et al.·163 (2022) e129–e136 PAIN®

http://www.ices.on.ca
http://www.ices.on.ca
http://links.lww.com/PAIN/B442
http://links.lww.com/PAIN/B442


If a rapid taper was identified, this event was assigned to the
month in which the taper evaluation date occurred. We also
excluded individuals from the monthly denominator if they
experienced a rapid taper in the previous month to avoid double
counting a single rapid taper episode. For each month of our
study period, we report the percent of individuals meeting
eligibility criteria of our study (ie, long-term very high-dose opioid
recipient) with evidence of rapid tapering of their opioid dose.

We conducted a sensitivity analysis in which we altered the
definition of rapid tapering to require that dose reductions were
sustained for at least 90 days after the taper evaluation date. In a
secondary analysis, we replicated all analyses among a cohort of
long-term high-dose opioid recipients using a $90 MME
threshold for the reference daily opioid dose.

2.5. Patient characteristics

We report baseline patient characteristics among our cohort over
the study period, including age, sex, urban residence, and
neighbourhood income quintile (a proxy for socioeconomic
status). If a person was identified as experiencing a rapid taper,
their index date was defined as their first rapid taper date during
the study period. Otherwise, index was assigned as a person’s
first anchor date in the study period.

2.6. Statistical analysis

In our monthly analysis, we fit interventional autoregressive integrated
moving average (ARIMA) models to the data to test for significant
changes in the prevalence of rapid tapering events when 4 distinct
policies and guidelines were introduced, a method commonly used
for population-based time-series analyses.23,28 The ARIMA model
requires 3 parameters: the p parameter (autoregressive term for the
number of previous data points to account for), d parameter (number
of model differences to achieve stationarity in the time series), and q
parameter (order of moving average). To fit the ARIMAmodel, we first
differenced the timeseries (ARIMAmodeldparameter equal toone) to
achieve stationarity, which was confirmed visually and through the
augmented Dickey–Fuller stationarity test. Once stationarity was
confirmed, we selected the ARIMA model p parameter and q
parameter for each time series by examining the autocorrelation
function (ACF), partial ACF (PACF), and inverse ACF (IACF) correlo-
grams. The p term varied for each time series based on the model
diagnostic plots, whereas the q termwas zero for all models. The final
ARIMAmodel fit was assessed using theACF, PACF, and IACFplots;
whitenoiseprobability plotsand theLjung–Boxx 2 test forwhitenoise;
and r-square measure of fit. The ARIMA model forecasts were also
examinedonboth themodel fit to the truncated timeseriesdata (using
data before interventions of interest) and complete time series data to
ensure validity.

To evaluate the impact of the interventions, we included ramp
intervention functions in the ARIMA model at March 2016
(corresponding to the release of the U.S. CDC Guideline for
Prescribing Opioids for Chronic Pain), October 2016 (Ontario’s
Fentanyl P4PReturnProgram), andMay 2017 (CanadianGuideline
for Opioids for Chronic Non-Cancer Pain) to test for an immediate

Figure 1. Schematic of cohort creation and definition of rapid dose tapering.

Table 1

Baseline characteristics of patients receiving long-term very

high-dose (‡200 morphine milligram equivalent) opioids

between January 2014 and December 2018.

Characteristic Overall

N558,233

Age in y, median (IQR) 56 (47-66)

Age in y, categorical, n (%)

0-18 25 (0.0%)

19-24 329 (0.6%)

25-44 10,656 (18.3%)

45-64 30,732 (52.8%)

651 16,491 (28.3%)

Sex—Female, n (%) 29,114 (50.0%)

Urban residence, n (%) 48,537 (83.3%)

Neighbourhood income quintile, n (%)

1—lowest 16,671 (28.6%)

2 12,964 (22.3%)

3 11,155 (19.2%)

4 9599 (16.5%)

5—highest 7632 (13.1%)
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slope change in trend after the intervention date of interest.Wealso
included a step function at October 2016 to test for an immediate
level shift (sustained decrease or increase) after the intervention
date becauseof themandatory nature of theprogramsandpolicies
introduced at this time. The delisting of publicly funded high-
strength opioids in Ontario (January 2017) was not included as an
intervention date in themodel because it occurred too close in time
to the October 2016 intervention date. Therefore, any significant
changes observed after October 2016may be attributable to either
the Fentanyl P4P Return Program or the subsequent delisting of
publicly funded high-strength opioids in Ontario.

The final ARIMA model, intervention estimates, and model fit
diagnostics are presented in Appendix 2, available at http://
links.lww.com/PAIN/B442. This includes the ARIMA model
summary table with estimates for each intervention function,
indicating the magnitude of change associated with the
intervention and its P-value. All analyses were conducted using
SAS software (version 9.4; SAS Institute Inc., Cary, North
Carolina) and used a type 1 error rate of 0.05 as the threshold for
statistical significance.

3. Results

Over the 5-year study period, we identified 58,233 unique
individuals receiving long-term opioid therapy at very high doses
($200MME; Table 1). Approximately half of the cohort members
were female (N 5 29,114; 50.0%), most were between the ages
of 45 and 64 years (N 5 30,732; 52.8%), and most resided in
urban regions (N 5 48,537; 83.3%) and low income neighbour-
hoods (N 5 29,635; 50.9% in the 2 lowest neighbourhood
income quintiles). The number of very high-dose opioid recipients
declined over the study period from 29,413 individuals in January
2014 to 15,730 individuals in December 2018 (Supplementary
Appendix 1,Fig. 1, available at http://links.lww.com/PAIN/B442).

3.1. Rapid tapering sustained for 30 days

In our primary analysis of rapid tapering events sustained for 30
days, we found that the monthly prevalence was generally stable
between January 2014 and September 2016 (average monthly
prevalence of 1.4%), with no changes observed after the U.S.
CDC Opioid Guideline in March 2016 (slope change P 5 0.90).
This prevalence increased after October 2016 (slope change P5
0.001), from 1.4% in October 2016 to 1.8% in April 2017,
representing a 0.4% absolute increase and approximately 95
additional individuals (Fig. 2, Supplementary Appendix 2, avail-
able at http://links.lww.com/PAIN/B442). The prevalence of rapid
tapering events also peaked 2 months after Ontario’s delisting of
publicly funded high-strength opioids, from 1.7% in January 2017
to 2.3% in March 2017, representing an absolute increase of
0.6% (approximately 132 additional individuals). Similarly, this
prevalence spiked in the 2 months after the release of the
Canadian Opioid Guideline, from 1.8% in May 2017 to 2.3% in
July 2017 (absolute increase of 0.5%; approximately 109
additional individuals) but declined thereafter (slope change P ,
0.0001) to 1.2% in December 2018 (0.6% absolute decrease
from 1.8% in May 2017; approximately 93 fewer individuals).

3.2. Abrupt discontinuations sustained for 30 days

These trends were consistent when studying abrupt opioid
discontinuations that were sustained for at least 30 days.
Specifically, after an average monthly prevalence of 0.7%
between January 2014 and September 2016, the prevalence of

abrupt opioid discontinuations rose considerably from 0.6% in
October 2016 to 1.0% in April 2017 (slope change P 5 0.003),
representing a 0.4% absolute increase and approximately 94
additional individuals. Two spikes in the prevalence of abrupt
opioid discontinuations also occurred 2months after the delisting
of publicly funded high-strength opioids, from 0.7% in January
2017 to 1.3% in March 2017 (absolute increase of 0.6% and
approximately 133 additional individuals) and 2 months after the
release of the Canadian Opioid Guideline, from 0.8% inMay 2017
to 1.3% in July 2017 (absolute increase of 0.5% representing
approximately 105 additional individuals). This prevalence de-
clined after May 2017 (prevalence of 0.8%) reaching 0.6% in
December 2018 (slope change P, 0.0001), representing a 0.2%
absolute decrease and approximately 44 fewer individuals.

3.3. Sensitivity analysis: rapid tapering and abrupt
discontinuations sustained for 90 days

When our definition of rapid tapering was adjusted to sustained
dose reductions for at least 90 days, the monthly prevalence of
rapid tapering was lower (average monthly prevalence of 0.8%
between January 2014 and September 2016; Fig. 3, Supple-
mentary Appendix 2, available at http://links.lww.com/PAIN/
B442). This prevalence increased immediately after October
2016 (level shift P5 0.0001; averagemonthly prevalence of 1.0%
between October 2016 and April 2017) and declined in the
months after the release of the Canadian Opioid Guideline (slope
change P5 0.007; 0.3% absolute decrease from a prevalence of
1.0% May 2017 to 0.7% in December 2018). There were no
significant changes over time in the monthly prevalence of abrupt
opioid discontinuations that were sustained for at least 90 days.

3.4. Secondary Analysis: Rapid tapering and abrupt
discontinuations sustained for 30 days among long-term
high-dose opioid recipients ($90 MME)

In our secondary analysis among a broader cohort of long-term
high-dose opioid recipients ($90 MME), the findings were similar
to the primary analysis. The prevalence of both rapid tapering and
abrupt discontinuations sustained for 30 days increased after
October 2016 (slope change P , 0.0001) and decreased after
May 2017 (slope change P , 0.0001), with a similar peak in
prevalence observed in March 2017 and July 2017 (Fig. 4,
Supplementary Appendix 2, available at http://links.lww.com/
PAIN/B442). Findings were consistent with the primary analysis
when we required dose reductions sustained for 90 days (Fig. 5,
Supplementary Appendix 2, available at http://links.lww.com/
PAIN/B442).

4. Discussion

In this large, population-based study of Ontarians prescribed a
high dose of opioids for chronic noncancer pain, we found that
rapid opioid dose tapering events temporarily increased in
response to changing drug policies, programs, and guidelines
in 2016 to 2017. However, the absolute changes were relatively
small and of short duration. Significant increases in the
prevalence of rapid tapering sustained for at least a month initially
occurred after October 2016, coinciding with the implementation
of Ontario’s Fentanyl P4PReturn Program, and short-term spikes
in prevalence emerged in March 2017 and July 2017, 2 months
after Ontario’s delisting of publicly funded high-strength opioids
and the Canadian Guideline for Opioids for Chronic Non-Cancer
Pain. When examining abrupt discontinuation of opioid therapy
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sustained for a month, we observed similar trends but the
prevalence was generally lower.

These findings document changes in practice that may have
subjected a subset of patients with chronic pain to opioid
withdrawal, putting them at risk of hazardous outcomes.
However, these changes seemed to be limited in magnitude
and duration, with the prevalence of rapid tapering declining
significantly in the last year of our study period and returning to
baseline levels observed before 2016. This decline aligned with a
reduction in the prevalence of long-term high-dose opioid
recipients during the study period more generally. In addition, in

our sensitivity analysis examining tapering events sustained for 3
months, the prevalence of rapid taperingwas generally lower, and
there were no changes observed in the prevalence of individuals
having their opioid therapy discontinued entirely, suggesting that
many of the rapid dose reductions were short-term.

Our chief finding that altered drug funding policies, programs,
and clinical practice guidelines were associated with potential
destabilization of patients receiving long-term opioid therapy
warrants discussion. It is possible that some rapid dose
reductions and instances of abrupt therapy discontinuation
represent appropriate cessation of opioid prescriptions that

Figure 2. Prevalence of rapid dose tapering sustained for 30 days among very high-dose opioid recipients ($200 morphine milligram equivalent).

Figure 3. Prevalence of rapid dose tapering sustained for 90 days among very high-dose opioid recipients ($200 morphine milligram equivalent).

January 2022·Volume 163·Number 1 www.painjournalonline.com e133

www.painjournalonline.com


were being diverted, particularly around the timing of Ontario’s
Fentanyl P4P Return Program that was intended to address
fentanyl patch diversion.33 However, it is also probable that
some individuals prescribed fentanyl and other high-strength
opioids were negatively affected by reductions in opioid supply
on implementation of policies affecting these medications.
Moreover, a Canadian survey found that half of the Canadian
physicians who prescribed opioids for noncancer pain reported
initiating opioid tapering among their high-dose opioid patients
after the release of the 2017 Canadian Guideline for Opioids for
Chronic Non-Cancer Pain, with more than a third

misinterpreting the recommendations as a mandate to taper
doses.5 This implies that increased rapid tapering events
observed in this study were likely influenced by tapering
practices after the release of these guidelines, in line with
patient reports of the practice.1,7,12,14,17,24

Importantly, we found that sustained tapers for more than 90
days were more rare, indicating that many of the patients whose
doses were rapidly tapered over a 30-day period managed to
increase their opioid doses again within a relatively short period.
Furthermore, the declining trends in rapid tapering observed at
the end of our study period are reassuring and possibly influenced

Figure 4. Prevalence of rapid dose tapering sustained for 30 days among high-dose opioid recipients ($90 morphine milligram equivalent).

Figure 5. Prevalence of rapid dose tapering sustained for 90 days among high-dose opioid recipients ($90 morphine milligram equivalent).
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by increased media coverage and ongoing communications
surrounding this contentious practice and its potential harmful
effects on patients.1,7,12,14,16,17,24 These observed temporary
shifts in practice emphasize the need for educational initiatives
and good communication when guidance and policies related to
opioid prescribing are introduced to ensure proper interpretation
and implementation.5,10

Our findings are consistent with a U.S. study that found increased
annual trends in rapid opioid dose tapering events after the releaseof
the 2016 U.S. CDC Guideline for Prescribing Opioids for Chronic
Pain, particularly among patients receiving high doses of opioids.15

Our study found that although the publication of the U.S. CDC
Guideline did not seem to affect rapid tapering events inCanada, the
release 1 year later of the CanadianGuideline for Opioids for Chronic
Non-Cancer Pain led to a similar phenomenon in Ontario. Our study
period also extended beyond that of the U.S. study and found a
general decline in the prevalence of rapid dose tapering events in
2018, likely influencedbygreater awareness and caution against this
practice by both pain experts and the U.S. Food and Drug
Administration.1,7,12,14,17,24 Our study also provides additional
insight into an evaluation of Ontario’s delisting of publicly funded
high-strength opioids that reported a small but significant reduction
in weekly opioid doses among patients receiving these medica-
tions.27 Although this study found no evidence of complete opioid
discontinuation in the 6 months after the policy,27 our findings
indicate there may have been some short-term disruptions in
therapy for some patients. Although few other studies have
examined temporal changes in rapid tapering among opioid
recipients, U.S. studies have reported short times to opioid
discontinuation that may reflect rapid tapering, and these incidents
were notably associated with a greater risk of subsequent overdose
and death.21,26,29 Generally, these changes in prescribing patterns
have occurred across several jurisdictions during a time of novel
programs, policies, and clinical guidelines, which may have led to
varying degrees of destabilization for some patients.

Given the risks associated with rapid tapering of opioid doses
and our finding that changing policies can lead to increased
prevalence of this practice, a multifaceted approach is needed to
address this issue. Statements from the U.S. Food and Drug
Administration and international pain experts strongly caution
against forced rapid dose tapers and advise that any practices in
dose tapering are both consensual and personalized to each
patient.6,17 Particularly, given the clinical and safety benefits of
reducing high daily opioid doses for patients with chronic pain, it is
recommended that dose reductions are appropriate and un-
dertaken in interdisciplinary settings that ensure patients are not
thereby harmed by destabilization.18,32 However, to accomplish
this, supports and servicesmust be integrated into the healthcare
system for patients undergoing opioid dose tapering, including
improvements in the availability of chronic pain treatment services
and financially accessible nonopioid treatment options to
manage pain with less reliance on opioids.5,10

This study is strengthened by including all prescription opioids
dispensed in Ontario, Canada’s most populous province represent-
ing 14 million individuals. However, it is important to contextualize
these findings within the rapidly shifting clinical and policy environ-
ment inOntario and the limitationsof dispensingdata. First, a baseline
rate of rapid taperingwas apparent in themonthly analysis before the
introduction of policies and guidelines of interest. This is likely related
to switching betweendifferent opioids and formulations, inaccuracies
in the pharmacy dispensed administrative data, and/or the PRN (as
needed) use of opioids. However, we modelled changes from this
baseline rate to determine the impact of our interventions of interest,
assuming that the factors contributing to the baseline rate would

remain consistent over our study period. Second, local initiatives that
were introduced over our study period could have influenced the
observed trends, and these external factors could not be in-
corporated into this analysis. Importantly, we excluded tapering
events if a personwas hospitalized or died during the dose evaluation
period because this would affect the ability to capture prescriptions
dispensed and calculate changes in daily doses. However, it is
possible that some of these individuals had their opioid doses rapidly
tapered and consequently were hospitalized or died because of this
practice, which may have underestimated the prevalence reported.
Finally, we are unable to determine the circumstances surrounding a
rapid taper in our study and whether these tapers were implemented
in some cases to prevent prescription diversion.

5. Conclusion

Opioid-related policies and guidelines introduced in 2016 and
2017were associatedwith temporary increases in the prevalence
of rapid opioid dose tapering events in Ontario, Canada. These
changes seem to be relatively rare and of short duration, and
somemay have been appropriate in caseswheremedication was
being diverted. However, the findings highlight the need for
effective communication when new policy and guideline changes
are being introduced to prevent interruptions in prescribed opioid
therapy that could compromise patient safety. Given the known
complexity and limited resources for safely tapering an individ-
ual’s opioid dose, efforts should be made to ensure prescribers
have appropriate evidence-based resources to successfully
implement safe opioid dose tapers alongside improvements in
access and affordability of alternative treatment options to
manage pain and opioid use disorder.

Conflict of interest statement

M.M.Mamdani has received honoraria fromNovoNordisk, Allergan,
Neurocrine, and Celgene. D.N. Juurlink is a volunteer member of
Physicians for Responsible Opioid Prescribing and has received
payment for expert testimony related to opioids. T. Gomes,
M. Tadrous, D.N. Juurlink, and M. Mamdani have received grant
funding from the Ontario Ministry of Health and Long-Term Care.
The remaining authors have no conflicts of interest to disclose.

Acknowledgements

Prior Postings: Results from this study were presented at the 35th
International Conference on Pharmacoepidemiology &
Therapeutic Risk Management in August 2019.
This study was supported by the Ontario Drug Policy Research
Network (ODPRN), which is funded by grants from the Ontario
Ministry of Health (MOH), and the Canadian Institutes of Health
Research (CIHR, FRN 153070). This study also was supported by
ICES, which is funded by an annual grant from the Ontario MOH.
Parts of this material are based on data and information compiled
and provided by the Canadian Institute for Health Information
(CIHI) and Cancer Care Ontario (CCO). The opinions, results, and
conclusions reported are those of the authors and are in-
dependent from the data providers and funding sources. No
endorsement by CIHI, CCO, ICES, CIHR, or the Ontario MOH is
intendedor should be inferred. The authors thank IMSBrogan Inc.
for the use of their Drug Information Database. The authors thank
Siyu Men for assistance with data analysis and Laura Robertson,
Charlotte Munro, and Pat Messner, members of the Ontario Drug
Policy Research Network Lived Experience Advisory Group, for
their insight and feedback during this project.

January 2022·Volume 163·Number 1 www.painjournalonline.com e135

www.painjournalonline.com


Appendix A. Supplemental digital content

Supplemental digital content associated with this article can be
found online at http://links.lww.com/PAIN/B442.

Article history:
Received 2 September 2020
Received in revised form 5 July 2021
Accepted 19 July 2021
Available online 28 July 2021

References

[1] Antoniou T, Ala-Leppilampi K, Shearer D, Parsons JA, TadrousM,Gomes
T. “Like being put on an ice floe and shoved away”: a qualitative study of
the impacts of opioid-related policy changes on people who take opioids.
Int J Drug Pol 2019;66:15–22.

[2] Berna C, Kulich RJ, Rathmell JP. Tapering long-term opioid therapy in
chronic noncancer pain: evidence and recommendations for everyday
practice. In: Proceedings of the Mayo Clinic Proceedings. Vol. 90:
Elsevier, 2015:828–42.

[3] Bohnert AS, Logan JE, Ganoczy D, Dowell D. A detailed exploration into
the association of prescribed opioid dosage and overdose deaths among
patients with chronic pain. Med Care 2016;54:435.

[4] Busse JW, Craigie S, Juurlink DN, Buckley DN, Wang L, Couban RJ,
Agoritsas T, Akl EA, Carrasco-Labra A, Cooper L. Guideline for opioid
therapy and chronic noncancer pain. CMAJ 2017;189:E659–66.

[5] Busse JW, Douglas J, Chauhan TS, Kobeissi B, Blackmer J. Perceptions
and impact of the 2017 Canadian guideline for opioid therapy and chronic
noncancer pain: a cross-sectional study of Canadian physicians. Pain
Res Manage 2020:2020.

[6] Darnall BD, Juurlink D, Kerns RD, Mackey S, Van Dorsten B, Humphreys
K, Gonzalez-Sotomayor JA, Furlan A, Gordon AJ, Gordon DB.
International stakeholder community of pain experts and leaders call for
an urgent action on forced opioid tapering. Pain Med 2019;20:429–33.

[7] Darnall BD, Juurlink D, Kerns RD, Mackey S, Van Dorsten B, Humphreys
K, Gonzalez-Sotomayor JA, Furlan A, Gordon AJ, Gordon DB, Hoffman
DE, Katz J, Kertesz SG, Satel S, Lawhern RA, Nicholson KM, Polomano
RC,WilliamsonOD,McAnally H, KaoMC, SchugS, TwillmanR, Lewis TA,
Stieg RL, Lorig K, Mallick-Searle T, West RW, Gray S, Ariens SR, Sharpe
Potter J, Cowan P, Kollas CD, Laird D, Ingle B, Julian Grove J, Wilson
M,Lockman K, Hodson F,Palackdharry CS, Fillingim RB, Fudin J,
Barnhouse J, Manhapra A, Henson SR, Singer B, Ljosenvoor M, Griffith
M, Doctor JN, Hardin K, London C, Mankowski J, Anderson A, Ellsworth
L, Davis Budzinski L, Brandt B, Hartley G, Nickels Heck D, Zobrosky MJ,
Cheek C, Wilson M, Laux CE, Datz G, Dunaway J, Schonfeld E, Cady M,
LeDantec-Boswell T, Craigie M, Sturgeon J, Flood P, Giummarra M,
Whelan J, Thorn BE, Martin RL, Schatman ME, Gregory MD, Kirz J,
Robinson P, Marx JG, Stewart JR, Keck PS, Hadland SE, Murphy JL,
Lumley MA, Brown KS, Leong MS, Fillman M, Broatch JW, Perez A,
Watford K, Kruska K, Sophia You D, Ogbeide S, Kukucka A, Lawson S,
Ray JB, WadeMartin T, Lakehomer JB, Burke A, Cohen RI, Grinspoon P,
Rubenstein MS, Sutherland S, Walters K, Lovejoy T. International
stakeholder community of pain experts and leaders call for an urgent
action on forced opioid tapering. Pain Med 2019;20:429–33.

[8] Dasgupta N, Funk MJ, Proescholdbell S, Hirsch A, Ribisl KM, Marshall S.
Cohort study of the impact of high-dose opioid analgesics on overdose
mortality. Pain Med 2016;17:85–98.

[9] Demidenko MI, Dobscha SK, Morasco BJ, Meath TH, Ilgen MA, Lovejoy
TI. Suicidal ideation and suicidal self-directed violence following clinician-
initiated prescription opioid discontinuation among long-term opioid
users. Gen Hosp Psychiatry 2017;47:29–35.

[10] Desveaux L, Saragosa M, Kithulegoda N, Ivers N. Understanding the
behavioural determinants of opioid prescribing among family physicians:
a qualitative study. BMC Fam Pract 2019;20:59.

[11] Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids
for chronic pain—United States. JAMA 2016;2016:1624–45.

[12] Dubin R, Clarke H, Kahan M. The risks of opioid tapering or rapid
discontinuation. Can Fam Physician 2017. Available at: https://www.cfp.
ca/news/2017/12/05/12-05.

[13] Dunn KM, Saunders KW, Rutter CM, Banta-Green CJ,Merrill JO, Sullivan
MD, Weisner CM, Silverberg MJ, Campbell CI, Psaty BM. Opioid
prescriptions for chronic pain and overdose: a cohort study. Ann Intern
Med 2010;152:85–92.

[14] Favaro A, St Philip E. "The other opioid crisis": doctors weaning patients
off much-needed painkillers. CTV News. 2018; Available at: https://www.
ctvnews.ca/health/the-other-opioid-crisis-doctorsweaning-patients-off-
much-needed-painkillers-1.3837163.

[15] Fenton JJ, Agnoli AL, Xing G, Hang L, Altan AE, Tancredi DJ, Jerant A,
Magnan E. Trends and rapidity of dose tapering among patients
prescribed long-term opioid therapy, 2008-2017. JAMA Netw open
2019;2:e1916271.

[16] Foden-Vencil K. Oregonian Turns To Heroin For Pain Relief After Opioid
Prescription Cut. Oregon Public Broadcasting. 2016; Available at: https://
www.opb.org/news/article/oregon-heroin-opioid-prescription-
addiction-treatment/.

[17] Food and Drug Administration. FDA identifies harm reported from sudden
discontinuation of opioid pain medicines and requires label changes to
guide prescribers on gradual, individualized tapering FDA Drug Safety
Communication. 2019; Available at: https://www.fda.gov/drugs/drug-
safety-and-availability/fda-identifies-harm-reported-
suddendiscontinuation-opioid-pain-medicines-and-requires-label-
changes.

[18] Frank JW, Lovejoy TI, Becker WC, Morasco BJ, Koenig CJ, Hoffecker L,
Dischinger HR, Dobscha SK, Krebs EE. Patient outcomes in dose
reduction or discontinuation of long-term opioid therapy: a systematic
review. Ann Intern Med 2017;167:181–91.

[19] Furlan AD, Reardon R, Weppler C. Opioids for chronic noncancer pain: a
new Canadian practice guideline. CMAJ 2010;182:923–30.

[20] Garg RK, Fulton-Kehoe D, Franklin GM. Patterns of opioid use and risk of
opioid overdose death among Medicaid patients. Med Care 2017;55:
661–8.

[21] Glanz JM, Binswanger IA, Shetterly SM, Narwaney KJ, Xu S. Association
between opioid dose variability and opioid overdose among adults
prescribed long-term opioid therapy. JAMANetw open 2019;2:e192613.

[22] Gomes T, Mamdani MM, Dhalla IA, Paterson JM, Juurlink DN. Opioid
dose and drug-related mortality in patients with nonmalignant pain. Arch
Intern Med 2011;171:686–91.

[23] Gomes T, Martins D, Tadrous M, Paterson JM, Shah BR, Tu JV, Juurlink
DN, Chu A, Mamdani MM. Association of a blood glucose test strip
quantity-limit policy with patient outcomes: a population-based study.
JAMA Intern Med 2017;177:61–6.

[24] Hayward J. ’I started with heroin because I couldn’t stand the pain’: B.C.
woman turned street drugs after medication cut off. National Post. 2017;
Available at: https://nationalpost.com/news/canada/pain-drove-b-c-
woman-and-thousands-to-street-drugs-after-medication-cut-off#.

[25] Ilgen MA, Bohnert AS, Ganoczy D, Bair MJ, McCarthy JF, Blow FC.
Opioid dose and risk of suicide. Pain 2016;157:1079.

[26] Mark TL, ParishW. Opioid medication discontinuation and risk of adverse
opioid-related health care events. J substance abuse Treat 2019;103:
58–63.

[27] Martins D, KhuuW, TadrousM, Juurlink DN,Mamdani MM, Paterson JM,
Gomes T, Network ODPR. Impact of delisting high-strength opioid
formulations from a public drug benefit formulary on opioid utilization in
Ontario, Canada. Pharmacoepidemiol Drug Saf 2019;28:726–33.

[28] Martins D, McCormack D, Tadrous M, Gomes T, Kwong JC, Mamdani
MM, Buchan SA, Antoniou T. Impact of a publicly funded herpes zoster
immunization program on the burden of disease in Ontario, Canada: a
population-based study. Clin Infect Dis 2021;72:279–84.

[29] Oliva EM, Bowe T, Manhapra A, Kertesz S, Hah JM, Henderson P,
Robinson A, Paik M, Sandbrink F, Gordon AJ. Associations between
stopping prescriptions for opioids, length of opioid treatment, and
overdose or suicide deaths in US veterans: observational evaluation. bmj
2020:368.

[30] Ontario Public Drug Programs Division Ministry of Health and Long-Term
CareNotice from the Executive Officer: Regulation to support the
Safeguarding our Communities Act, 2015 (Patch for Patch Return
Program). 2016; Available at: http://www.health.gov.on.ca/en/pro/
programs/drugs/opdp_eo/notices/exec_office_20160916.pdf.

[31] Ontario Public Drug Programs Division Ministry of Health and Long-Term
CareDelisting of High-Strength Long Acting Opioids under the Ontario
Drug Benefit (ODB) Program. 2017; Available at: http://www.health.gov.
on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_
20170127.pdf.

[32] Sullivan MD, Turner JA, DiLodovico C, D’Appollonio A, Stephens K, Chan
YF. Prescription opioid taper support for outpatients with chronic pain: a
randomized controlled trial. The J Pain 2017;18:308–18.

[33] Tadrous M, Greaves S, Martins D, Nadeem K, Singh S, Mamdani MM,
Juurlink DN, Gomes T. Evaluation of the fentanyl patch-for-patch
program in Ontario, Canada. Int J Drug Pol 2019;66:82–6.

e136 D. Martins et al.·163 (2022) e129–e136 PAIN®

http://links.lww.com/PAIN/B442
https://www.cfp.ca/news/2017/12/05/12-05
https://www.cfp.ca/news/2017/12/05/12-05
https://www.ctvnews.ca/health/the-other-opioid-crisis-doctorsweaning-patients-off-much-needed-painkillers-1.3837163
https://www.ctvnews.ca/health/the-other-opioid-crisis-doctorsweaning-patients-off-much-needed-painkillers-1.3837163
https://www.ctvnews.ca/health/the-other-opioid-crisis-doctorsweaning-patients-off-much-needed-painkillers-1.3837163
https://www.opb.org/news/article/oregon-heroin-opioid-prescription-addiction-treatment/
https://www.opb.org/news/article/oregon-heroin-opioid-prescription-addiction-treatment/
https://www.opb.org/news/article/oregon-heroin-opioid-prescription-addiction-treatment/
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-suddendiscontinuation-opioid-pain-medicines-and-requires-label-changes
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-suddendiscontinuation-opioid-pain-medicines-and-requires-label-changes
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-suddendiscontinuation-opioid-pain-medicines-and-requires-label-changes
https://www.fda.gov/drugs/drug-safety-and-availability/fda-identifies-harm-reported-suddendiscontinuation-opioid-pain-medicines-and-requires-label-changes
https://nationalpost.com/news/canada/pain-drove-b-c-woman-and-thousands-to-street-drugs-after-medication-cut-off#
https://nationalpost.com/news/canada/pain-drove-b-c-woman-and-thousands-to-street-drugs-after-medication-cut-off#
http://www.health.gov.on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_20160916.pdf
http://www.health.gov.on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_20160916.pdf
http://www.health.gov.on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_20170127.pdf
http://www.health.gov.on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_20170127.pdf
http://www.health.gov.on.ca/en/pro/programs/drugs/opdp_eo/notices/exec_office_20170127.pdf

