UPDATED VERSION, Sept. 17, 2021

OPEN

Influence of opioid prescribing standards on health outcomes
among patients with long-term opioid use: a longitudinal
cohort study

Richard L. Morrow MA, Ken Bassett MD PhD, James M. Wright MD PhD, Greg Carney PhD,
Colin R. Dormuth ScD

Background: The College of Physicians and Surgeons of British Columbia introduced opioid prescribing standards and guidelines in
mid-2016 in British Columbia. We evaluated impacts of the standards and guidelines on health outcomes.

Methods: We conducted a longitudinal study with repeated measures using administrative data from December 2013 to March 2017.
The study included BC patients with long-term use of prescription opioids. Those with a history of long-term care, palliative care or
cancer were excluded. Patients were followed for a 12-month prepolicy period and 10-month postpolicy period and compared with
historical controls. We estimated changes in level (sudden changes) and monthly trend (gradual changes) of rates of opioid overdose
hospital admission, and secondary outcomes of all-cause hospital admission, all-cause emergency department visits, opioid over-
dose mortality and all-cause mortality.

Results: The study included 68 113 patients in the main cohort and 68 429 historical controls. We did not find significant changes to
opioid overdose hospital admissions in level (adjusted rate ratio [RR] 0.83, 95% confidence interval [CI] 0.45—-1.54) or in trend
(adjusted RR 1.00, 95% CI 0.91-1.10). All-cause hospital admissions declined in level but may have increased in trend, suggesting
that a temporary decrease in hospital admissions may have occurred. We found no significant changes in all-cause emergency
department visits, opioid overdose mortality or all-cause mortality.

Interpretation: Among patients with a history of long-term prescription opioid use, the regulatory prescribing standards and guide-
lines were not associated with changes in opioid overdose hospital admissions, all-cause emergency department visits, opioid over-
dose mortality or all-cause mortality, or with a sustained reduction in all-cause hospital admissions, over a 10-month period after they
were introduced. Future research should investigate whether opioid prescribing standards or guidelines are associated with use of
nonopioid analgesic medications or nonpharmacologic treatments.

n the context of the opioid overdose crisis in the United

States, the US Centers for Disease Control and Preven-

tion (CDC) published a guideline on opioid prescribing
for chronic pain in March 2016." At the same time, British
Columbia was experiencing the highest rates of hospital
admissions for opioid overdose and apparent opioid-related
deaths among Canadian provinces.>* The opioid overdose
deaths in BC in recent years have been associated with the
contamination of street drugs with fentanyl and other potent
synthetic opioids.* Nevertheless, the overdose deaths have
raised concerns that the rate of opioid analgesic prescribing
has contributed to the province’s crisis of opioid-related
harms. Rates of opioid prescribing have been associated with
opioid-related morbidity and mortality in ecological-level
studies of patients in BC, Ontario and the US>~
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Following the publication of the CDC guideline, the College
of Physicians and Surgeons of British Columbia endorsed the
guideline!® and subsequently issued its own policy with legally
enforceable standards and recommended guidelines related to
prescribing of opioid analgesics, which took effect on June 1,
2016." The college noted that the potential benefit of long-
term opioid therapy for chronic noncancer pain was modest.!!
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A systematic review published since the standards and guide-
lines were issued found that opioids compared with placebo
were associated with only small decreases in pain and
improvements in physical functioning in the treatment of
chronic noncancer pain.””? The college’s standards and guide-
lines were not intended to apply to patients with active cancer
or those receiving palliative or end-of-life care.

"This study is the second phase of a 2-part research project
evaluating the impact of the college’s opioid standards and
guidelines among patients with a history of long-term opioid
use. In the first phase of the project, we found that the stan-
dards and guidelines were associated with a modest reduction
in opioid utilization, increased switching from high-dose opioid
therapy to lower dose opioid therapy, and a decrease in con-
current use of opioids and sedative and hypnotic medica-
tions." In this study, we evaluated the impact of the standards
and guidelines on health outcomes, including hospital admis-
sions for opioid overdose, all-cause hospital admissions, all-
cause emergency department visits, opioid overdose mortality
and all-cause mortality.

Study setting and design

We described our study design and study population in our
report on the first phase of our research project evaluating the
impact of the college’s standards and guidelines,” but here we
briefly highlight key aspects of the study design and popula-
tion and include elements unique to our analysis of health
outcomes. We used a longitudinal cohort study design with a
historical control group."*'* The longitudinal data in our
study included monthly repeated outcome measures, which
allowed us to evaluate the impact of the introduction of the
standards and guidelines on health outcomes while control-
ling for patient covariates.

We analyzed data for BC residents with a history of long-
term use of prescription opioids, where long-term use was
defined as the receipt of at least 2 opioid prescriptions during
a 6-month baseline period, with at least 1 fill in the first
3 months and 1 fill in the last 3 months, comprising at least
60 days’ supply. Opioid analgesic medications included
buprenorphine (patch), codeine, fentanyl, hydromorphone,
meperidine, morphine, oxycodone, tapentadol and tramadol.

Participants
Patients who met our criteria for long-term opioid use during
an identification period of Dec. 1, 2014, to May 31, 2015,
were followed for a 12-month prepolicy period before the
introduction of the standards and guidelines on June 1, 2016,
and a 10-month postpolicy period ending on Mar. 31, 2017
(Appendix 1, Figure S1, available at www.cmajopen.ca/
content/8/4/E869/suppl/DC1). We designated these patients
as the policy cohort, as their follow-up included a period dur-
ing which the standards and guidelines applied.

Patients who met our criteria for long-term opioid use
1 year earlier, from Dec. 1, 2013, to May 31, 2014, were
designated as the historical control cohort. Follow-up of
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these patients included a 12-month baseline period (June
2014 to May 2015) and a 10-month control period (June
2015 to March 2016), analogous to the prepolicy and post-
policy period of patients in the policy cohort. As the follow-
up of the patients in the historical control cohort ended
before the introduction of the standards and guidelines, they
provided a comparison group to help control for changes in
outcome rates in the absence of the policy of interest. It was
possible for patients to be members of both cohorts if they
met the inclusion criteria during the identification period
for both cohorts.

We excluded patients who lacked 1 year of medical services
coverage and censored patients if their coverage ended during
follow-up. We also excluded patients in long-term residential
care and censored patients if they entered long-term care dur-
ing follow-up, because the first phase of our study evaluated
drug utilization and we lacked complete drug information for
residents of long-term care facilities. We excluded patients
who had a record of palliative care or a medical visit with a
diagnosis of cancer in the year before follow-up, and we cen-
sored patients who received palliative care or a diagnosis of
cancer during follow-up (see Appendix 1, Table S1, for diag-
nostic codes).

For the outcome of all-cause emergency department visits,
we analyzed data for only a cohort of patients who were likely
to report to the 29 hospitals in BC that supply data on emer-
gency department visits to an ambulatory care database avail-
able for analysis (the National Ambulatory Care Reporting
System). We included patients living in areas in which resi-
dents were admitted to 1 of these 29 hospitals for at least 95%
of all hospital admissions, according to the first 3 digits of
patients’ postal codes, on the basis of the assumption that we
would also capture most emergency department visits for
these patients.

Data sources

We had access to patient-level, deidentified, linked data from
the BC Ministry of Health’s Healthideas data warehouse to
conduct the study. This included data from the BC Medical
Services Plan, BC PharmaNet, the BC Vital Statistics Agency,
the National Ambulatory Care Reporting System and the
Canadian Institute for Health Information Discharge Abstract
Database. The data cover most of the BC population but not
the approximately 4% of the population covered by federally
insured drug plans for First Nations, members of the military,
members of the Royal Canadian Mounted Police and inmates
in federal penitentiaries. See Appendix 1 for further informa-
tion on the data sources.

Outcomes

The primary outcome was hospital admission for opioid
overdose, which was defined as a hospital admission with a
diagnostic code for opioid poisoning of the International
Statistical Classification of Diseases and Related Health Problems,
10th Revision (ICD-10) (Appendix 1, Table S2). Secondary
health outcomes included all-cause hospital admission, all-
cause emergency department visits, opioid overdose mortality



and all-cause mortality. Opioid overdose mortality was
defined as a death recorded in vital statistics data with

an ICD-10 code for opioid poisoning as a cause of death
(Appendix 1, Table S2).

Covariates

We identified patient characteristics to describe the cohorts
and adjust for confounding variables, including demographic
variables (sex, age category, low-income status and rural resi-
dence); medical history, based on outpatient and inpatient
records in the 365 days before follow-up; and prescription
drug history in the 180 days before follow-up.

Medical history variables included psychiatric illness,
mechanical neck or back problems (excluding low back pain),
mechanical low back pain, osteoarthritis, rheumatoid arthri-
tis, diabetic neuropathy, peripheral neuropathy (excluding
diabetic neuropathy), lumbar radiculopathy, alcohol depen-
dence or harmful use, opioid use disorder and Romano
comorbidity score (an index of the patient’s comorbidities
based on previous diagnoses).!!” (See Appendix 1, Tables S3
and S4, for diagnostic codes and definitions for chronic pain
conditions.)!82¢

Prescription history variables included opioid substitution
therapy (= 1 prescription), sedative and hypnotic medication
(including benzodiazepines) (= 1 prescription), maximum
daily opioid analgesic dose prescribed (£ 50 mg of morphine
equivalents [MME], > 50 to 90 MME, > 90 to 200 MME or
> 200 MME)*” and intensity of opioid analgesic use (60 to
<90 days’ supply or = 90 days’ supply prescribed).

Statistical analysis

We estimated rate ratios (RRs) for the effect of the opioid
policies on health outcomes, using generalized linear models
with a log link function, a Poisson error distribution and an
autoregressive correlation structure.”” We used generalized
estimating equations in regression models to adjust for
correlations among multiple observations from the same
patients.”® In addition, we adjusted estimates by the patient-
level covariates to control for confounding.

We estimated RRs for changes to the level and trend of
each outcome following the introduction of the opioid pre-
scribing standards and guidelines among patients in the policy
cohort in comparison with the historical control cohort.
Level changes represent a sudden change in event rates fol-
lowing the introduction of the policy, whereas trend (slope)
changes reflect gradual monthly changes in outcome rates
occurring during each month (Appendix 1, Figure S2). Our
statistical model used interactions between a binary variable
for cohort status (policy cohort v. historical control cohort)
and level and trend effect variables to estimate postpolicy
changes to level or trend””?*? (see Appendix 1 for additional
details).

In addition, we conducted preplanned analyses of our pri-
mary outcome in subgroups defined by prescription opioid
use during the 180 days before follow-up, including by maxi-
mum daily dose (£ 50 MME v. > 50 MME) and intensity of
use (< 90 days’ supply v. 2 90 days’ supply dispensed).
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Ethics approval
The study was approved by the University of British
Columbia Clinical Research Ethics Board (H18-00494).

The policy cohort included 68113 patients, and the histori-
cal control cohort included 68429 patients; 47416 patients
were in both cohorts because they met the inclusion criteria
at baseline for each cohort. Patients were followed for
1-22 months; 90% were followed for at least 16 months.
Approximately 90% of patients in the study were 40 years of
age or older, and 54% were female. Patient characteristics
are summarized in Table 1.13

The crude rates of opioid overdose hospital admissions
were 3.2 hospital admissions per 1000 person-years during
the prepolicy period in the policy cohort and 3.3 hospital
admissions per 1000 person-years in the historical control
cohort (Table 2 and Figure 1). In our analysis of the primary
outcome of hospital admissions involving opioid overdose,
we observed no significant impact of the college’s opioid
standards and guidelines on either the level of opioid over-
dose hospital admissions (adjusted RR 0.83, 95% confidence
interval [CI] 0.45-1.54) or the trend in opioid overdose hos-
pital admissions (adjusted RR 1.00, 95% CI 0.91-1.10)
(Table 2). We also found no change in opioid overdose hos-
pital admissions in subgroup analyses by baseline prescription
opioid use (Table 2).

A decrease in the level of all-cause hospital admissions
occurred in the policy cohort relative to the historical control
cohort following the introduction of the opioid prescribing
standards and guidelines (adjusted RR 0.86, 95% CI 0.82—
0.91). However, this decrease in level may have been accom-
panied by an increasing monthly trend of all-cause hospital
admissions (RR 1.01, 95% CI 1.00-1.02; p = 0.002), although
the trend estimate’s lower confidence limit overlapped 1.00
(Table 2). This mixed finding for all-cause hospital admis-
sions is reflected in Figure 1, which shows that the crude rate
of all-cause hospital admissions for the policy cohort declined
in level in the initial months of the postpolicy period before
trending upward without showing a clear difference from the
data for the historical control cohort. In addition, we found
no change following the introduction of the standards and
guidelines in all-cause emergency department visits, opioid
overdose mortality or all-cause mortality (Table 2, Figure 2
and Figure 3).

The College of Physicians and Surgeons of British Colum-
bia’s opioid prescribing standards and guidelines were not
associated with a significant change in the primary outcome of
opioid overdose hospital admissions among patients with
long-term use of prescription opioid analgesics. Our mixed
finding that all-cause hospital admissions declined in level but
may have increased in trend suggests that a temporary decline
in hospital admissions may have occurred. In addition, we
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Table 1: Characteristics of patients with long-term opioid use in British Columbia

No. (%) of patients

Historical control cohort

Policy cohort
n=68113

Characteristic n =68 429
Demographic characteristics
Sex
Female 36 894 (53.9)
Male 31535 (46.1)
Age, yr
<25 473 (0.7)
25-39 6376 (9.3)
40-54 20 946 (30.6)
55-64 18 779 (27.4)
65-74 11 670 (17.1)
75-84 6921 (10.1)
>85 3264 (4.8)
Low income 13 222 (19.3)
Place of residence
Rural 10 766 (15.7)
Urban 57 663 (84.3)
Medical history in 365 d before follow-up
Psychiatric illness 14 994 (21.9)
Chronic pain conditions
Mechanical neck or back pain* 9738 (14.2)
Mechanical low back pain 12 900 (18.9)
Osteoarthritis 6778 (9.9)
Rheumatoid arthritis 1619 (2.4)
Diabetic neuropathy 239 (0.3)
Peripheral neuropathyt 230 (0.3)
Lumbar radiculopathy 182 (0.3)
Alcohol dependence or harmful use 1307 (1.9)
Opioid use disorder 821 (1.2)
Romano comorbidity score
0 36 447 (53.3)
1 17 146 (25.1)
2 7074 (10.3)
>3 7762 (11.3)
Prescription history in 180 d before follow-up
Opioid substitution therapy 943 (1.4)
Maximum daily opioid analgesic dose dispensed
Lower dose (< 50 MME) 41 679 (60.9)
Intermediate dose (> 50 to 90 MME) 12 987 (19.0)
High dose (> 90 to 200 MME) 8598 (12.6)
Very high dose (> 200 MME) 5165 (7.5)
Intensity of opioid analgesic uset
Lower intensity use (< 90 days’ supply) 10 648 (15.6)
Higher intensity use (> 90 days’ supply) 57 781 (84.4)
Sedative and hypnotic medication 30 291 (44.3)

36 903 (54.2)
31210 (45.8)

388 (0.6)
5925 (8.7)
19 848 (29.1)
19 249 (28.3)
12391 (18.2)
7015 (10.3)
3297 (4.8)
12 683 (18.6)

10 726 (15.7)
57 387 (84.3)

14 152 (20.8)

9815 (14.4)
13 477 (19.8)
6723 (9.9)
1566 (2.3)
262 (0.4)
262 (0.4)
221 (0.3)
1,311 (1.9)
931 (1.4)

36 000 (52.9)
16 965 (24.9)
7320 (10.7)
7828 (11.5)

909 (1.3)

42 565 (62.5)
12 753 (18.7)
8144 (12.0)
4651 (6.8)

10 471 (15.4)
57 642 (84.6)
28 737 (42.2)

Note: Patient characteristics were evaluated before cohort entry (prior to June 1, 2014, for the historical control cohort and prior to June 1,
MME = milligrams of morphine equivalent.

*Excluded low back pain.

tExcluded diabetic neuropathy.

1Based on days’ supply dispensed.

2015, for the policy cohort).
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Table 2: Impact of the College of Physicians and Surgeons of British Columbia’s opioid prescribing standards and guidelines on
health outcomes among patients with long-term opioid use
Crude event rate per 1000 person-years*
No. of patients Months 1-12t1 Months 13-221 Adjusted rate ratiof (95% CI)
Historical Historical Historical
control  Policy control  Policy control  Policy Impact on Impact on
Analysis cohort  cohort cohort  cohort cohort  cohort outcome level§  outcome trend§
Primary outcome
Opioid overdose hospital 68429 68113 3.3 3.2 3.3 2.8 0.83 (0.45-1.54)  1.00 (0.91-1.10)
admission
Secondary outcomes
All-cause hospital admission 68429 68113 522 530 497 497 0.86 (0.82-0.91) 1.01 (1.00-1.02)t++
All-cause emergency department 27778 27713 828 848 829 815 0.94 (0.88-1.00) 1.00 (0.99-1.01)
visits
Opioid overdose mortalityq] 68429 68 113 1.0 1.3 1.4 21 1.38 (0.60-3.21)  0.97 (0.87-1.09)
All-cause mortality 68429 68113 17.2 175 17.2 19.3 1.08 (0.87-1.35)  1.01 (0.98-1.04)
Opioid overdose hospital admission,
by baseline opioid analgesic use
Maximum daily dose received{**
Lower dose (< 50 MME) 41679 42565 1.8 2.1 1.9 1.7 0.54 (0.21-1.35)  1.07 (0.93-1.24)
Higher dose (> 50 MME) 26750 25548 5.7 4.9 5.5 4.7 0.96 (0.44-2.10) 0.98 (0.87-1.10)
Intensity of opioid usef|
Lower (< 90 d supply) 10648 10 471 1.7 1.6 1.1 13 1.03 (0.16-6.84)  1.05 (0.72-1.51)
Higher (= 90 d supply) 57781 57642 37 35 37 3.1 0.79 (0.42-1.49)  1.00 (0.91-1.10)
Note: Cl = confidence interval, MME = milligrams of morphine equivalents.
*May include multiple events of the same type for the same patient, but not in the same month.
tMonths 1-12 and months 13-22 represent the prepolicy and postpolicy periods for the policy cohort and analogous periods for the historical control cohort.
tAdjusted for patient-level covariates, including demographic variables, medical history and prescription drug use.
§Impact on outcome level measures a sudden change following implementation of a policy, whereas impact on outcome trend measures gradual change occurring each
month following implementation of a policy.
{Because of the small numbers of patients with neuropathic pain, it was not feasible to include covariates for these conditions in analyses of opioid overdose mortality or in
subgroup analyses of opioid overdose hospital admission.
**Patient subgroups were defined by opioid analgesic medication use in the 180 d before follow-up.
ttp = 0.002.

found no significant change in all-cause emergency depart-
ment visits, opioid overdose mortality or all-cause mortality.

Opioid prescribing practices probably helped to create the
current crisis of opioid overdoses and deaths in BC and other
jurisdictions in North America, as opioids including high-
dose opioids were increasingly prescribed for chronic noncan-
cer pain.’*3? We previously reported that the standards and
guidelines were associated with modestly reduced use of opi-
oid analgesics, increased switching from high-dose to lower
dose opioids, and a decrease in concurrent use of opioids and
sedative and hypnotic medications among patients with long-
term opioid use.”? Our current analysis suggests that these
modest changes in prescription opioid utilization did not
translate into reductions in opioid overdose hospital admis-
sions, all-cause emergency department visits, opioid overdose
mortality or all-cause mortality and were not associated with
sustained reductions in all-cause hospital admissions.

A major contributing factor to the rise in opioid overdoses
and deaths in BC in recent years has been contamination of

street drugs with synthetic opioids such as fentanyl.* Concern
has been expressed that policies focused on reducing prescrib-
ing of opioid analgesics could increase opioid-related deaths if
patients unable to access prescription opioids for adequate
pain relief turned to street drugs and were exposed to danger-
ously high levels of synthetic opioids.** Our study did not find
evidence that the standards and guidelines had the unintended
consequence of increasing opioid overdose hospital admis-
sions or opioid overdose mortality.

It would be valuable for future research to investigate fur-
ther how opioid prescribing standards or guidelines influence
treatment of chronic noncancer pain, such as rates of initia-
tion of or switching to nonopioid analgesic medications or
nonpharmacologic treatments. Although the preferred study
design will depend on the context, other study designs should
be considered in future research, such as use of a concurrent
control group or an interrupted time-series design. The
impact of opioid prescribing standards or guidelines on health
outcomes also merits additional research.
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Figure 1: Opioid overdose (OD) hospital admission rates and all-cause (AC) hospital admission rates per 1000 person-years in the policy
cohort (PC) versus the historical control cohort (HCC).
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Figure 2: All-cause emergency department (ED) visit rates per 1000 person-years in the policy cohort (PC) versus the historical control cohort
(HCC), among patients at least 95% likely to report to a hospital in the National Ambulatory Care Reporting System database.
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Figure 3: Opioid overdose (OD) mortality and all-cause (AC) mortality rates per 1000 person-years in the policy cohort (PC) versus the historical

control cohort (HCC).

Limitations

Our study had several limitations. We used a study design
that reused some outcomes from patients who were in both
the historical control cohort and the policy cohort, with sta-
tistical adjustment for this reuse. We did not evaluate the
impact of the policy on pain management. We focused on
patients with a history of long-term opioid use and used a
10-month postpolicy period; impacts over the longer term or
on other BC residents were beyond the study’s scope. Home-
less people may be underrepresented in our study population
because of the exclusion of people without 1 year of medical
services coverage.

Our primary outcome of opioid overdose hospital admis-
sion may be biased toward the null because of misclassification
bias, as opioid overdoses of patients admitted to hospital may
not always be accurately identified in administrative data. Our
analyses may have been subject to time-varying confounders
such as cointerventions or the exposure of some members of
the study population to street drugs contaminated with fen-
tanyl or other potent synthetic opioids at levels that varied
over time. Cointerventions included declaring a public health
emergency in BC,** scaling up the provincial take-home nal-
oxone program® and increasing the availability of opioid ago-
nist therapy.*¢ Finally, the generalizability of our findings may
depend on the similarity of other opioid prescribing policies
to the college’s standards and guidelines and on contextual
factors such as the availability of alternative treatments and
the contamination of the street drug supply.

Conclusion

The regulatory opioid prescribing standards and guidelines
introduced by the College of Physicians and Surgeons of British
Columbia in mid-2016 were not associated with reductions in
opioid overdose hospital admissions, all-cause emergency
department visits, opioid overdose mortality or all-cause mor-
tality, or with a sustained reduction in all-cause hospital
admissions, over a 10-month postpolicy period among
patients with a history of long-term opioid use. Conversely,
our analyses did not indicate that these policies produced the
unintended consequence of increasing risk of these adverse
events in this population.
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