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WHAT IS ALREADY KNOWN ABOUT

THIS SUBJECT s

The purpose of the present study was to describe the scope, pattern and patient
characteristics associated with incident opioid use among older adults with
chronic obstructive pulmonary disease (COPD).

METHODS

This was a retrospective population-based cohort study using Ontario, Canada,
healthcare administrative data. Study participants were individuals aged

66 years and older with physician-diagnosed COPD, identified using a validated
algorithm, who were not receiving palliative care. We examined the incidence
of oral opioid receipt between 1 April 2003 and 31 March 2012, as well as several
patterns of incident opioid drug use.

RESULTS

Among 107 109 community-dwelling and 16 207 long-term care resident older
WHAT THIS STUDY ADDS adults with COPD, 72 962 (68.1%) and 8811 (54.4%), respectively, received an
incident opioid drug during the observation period. Among long-term care
residents, multiple opioid dispensings (8.8%), dispensings for >30 days’ duration
(up to 19.8%), second dispensings (35-43%) and early refills (24.2%) were observed.
Incident opioid dispensing was also observed to occur during COPD exacerbations
(6.9% among all long-term care residents; 18.1% among long-term care residents
with frequent exacerbations). These same patterns of incident opioid use occurred
among community-dwelling individuals, but with relatively lower frequencies.

CONCLUSIONS

New opioid use was high among older adults with COPD. Potential safety
concerns are raised by the degree and pattern of new opioid use, but further
studies are needed to evaluate if adverse events are associated with opioid drug
use in this older and respiratory-vulnerable population.
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Introduction

The scope and pattern of opioid drug use among older
adults with chronic obstructive pulmonary disease
(COPD) are not well known. Estimates of opioid drug
use among general community-dwelling older adults
range from 1.5-17% [1-5]. Older adults with COPD might
be more likely than older adults without COPD to receive
opioids, for several reasons. Opioids can be used in COPD
to treat chronic musculoskeletal pain, which is reported
in an estimated 70% of COPD patients [7-9]. Because of
their sedating properties, opioids can also be used by
some individuals with COPD to treat insomnia symp-
toms, which occur in 50% or more of individuals with
COPD [10, 11]. Finally, opioids can be used to manage
refractory dyspnoea and cough [12-14], which are an
issue in an estimated 50% of individuals with ad-
vanced COPD [15].

Understanding the scope and pattern of opioid use
among older adults with COPD is important because sev-
eral potential safety concerns are raised by the use of
these drugs in this population. Opioids are known to be
linked with an increased risk for various adverse psycho-
motor and gastrointestinal events among older adults
(including falls and fractures, dizziness, delirium, somno-
lence, constipation, and nausea and vomiting) [16-18]
and COPD largely afflicts older adults [19]. Results from
animal and physiological studies raise the possibility that
opioid drugs could also predispose to negative respiratory
outcomes among respiratory-vulnerable individuals with
COPD through several possible mechanisms [20-25].
However, several clinical studies have found that systemic
formulations of opioids can actually help to reduce dys-
pnoea in individuals with advanced COPD [26-31]. How-
ever, these clinical studies were generally limited by small
numbers of subjects [26-31], low or single opioid dosing
[26-28], short follow-up durations [26-29] and study sub-
jects who experienced significant adverse events or died
were not always included in final analyses [29-31]. A large
population-based prospective cohort study that was de-
signed to evaluate for possible adverse drug-related events
found that, among individuals with COPD on supplemental
oxygen, prevalent opioid users receiving an estimated
>30 mg oral morphine equivalents per day had a 21% in-
creased adjusted risk of all-cause mortality compared to
non-users [32]. However, there was no increased mortality
risk among opioid recipients with £30 mg oral morphine
equivalents per day [32]. In another large population-based
prospective cohort study, users of inhaled and orally con-
sumed recreational and medicinal opium were found to
have a fivefold increased adjusted risk of COPD-related
mortality relative to non-users [33]. Advanced dyspnoea
management guidelines [12-14] and the 2014 Global
Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines [34] support the use of opioids in advanced
COPD. However, the GOLD guidelines also go on to

162 / 81:1 / Br]Clin Pharmacol

state that opioids can ‘have serious side-effects and
the benefits might be limited to a few sensitive
subjects’ [34].

The purpose of the present study was to describe the
scope, pattern and patient characteristics associated
with incident opioid use among older adults with COPD,
using population-level healthcare administrative data.

Methods
Study design

This was a retrospective population-based cohort study
using data from 1 April 1998 to 31 March 2013. Ontario
provincial healthcare administrative databases were
used to examine incident opioid use among an
established cohort of individuals with COPD. Ontario
has a multicultural population of over 13.5 million and
constitutes close to 40% of Canada’s population. Ethics
approval was obtained from the Research Ethics Board
at Sunnybrook Health Sciences Centre.

Data sources

Multiple Ontario provincial healthcare administrative da-
tabases were linked at an individual patient level using
unique encoded identifiers and analysed at the Institute
for Clinical Evaluative Sciences (ICES). An established val-
idated database of Ontario adults with physician-diag-
nosed COPD was used. COPD diagnosis was based on a
highly specific algorithm using three or more ambulatory
claims for COPD within any 2-year period or one or more
hospitalization(s) for COPD {specificity 95.4% [95% confi-
dence interval (Cl) 92.6%, 97.4%]; sensitivity 57.5% [95%
Cl 47.9%, 66.8%]} [35]. The COPD health administrative
codes had been previously validated against an expert
respirology panel review of 442 randomly selected pa-
tient medical charts (with primary care practice diagno-
ses of COPD, asthma, other respiratory condition and
no respiratory condition) from a random sample of pri-
mary care practices in the province of Ontario [35]. The
expert respirology panel was allowed to consider all
available information in a patient’s medical charts when
deciding about COPD diagnosis, including full respiratory
history, smoking status, physical examination, pulmo-
nary function tests, chest imaging, etc. [35]. Medication
records were obtained from the Ontario Drug Benefit
(ODB) database, which contains information on all pub-
licly funded outpatient medications dispensed to pa-
tients in Ontario aged 65 years and older. The coding
accuracy and completeness of drug claims in the ODB
are excellent, with an error rate of 0.7% (95% Cl 0.5%,
0.9%) [36]. The Ontario Health Insurance Plan (OHIP) data-
base (containing information on patient contact by phy-
sicians in both ambulatory and hospital settings), the
Canadian Institute for Health Information Discharge Ab-
stract Database (CIHI-DAD) (containing information on



all hospital admissions) and the National Ambulatory
Care Reporting System (NACRS) database (containing in-
formation on all emergency room (ER) visits) were used
to identify COPD exacerbations and comorbidities. Other
healthcare administrative databases used in the present
study are described in the Supplementary Appendix.

Study population

To be included in the study, individuals had to be Ontario
residents, have validated physician-diagnosed COPD and
be 66 years of age or older by 1 April 2003 (i.e. this was a
non-rolling cohort). Individuals with COPD younger than
66 years of age were excluded as information on incident
medication receipt was not available for such persons in
the ODB database. Although individuals with COPD
younger than 66 years of age were not included, COPD
is a disease of older adults, with the vast majority of af-
fected individuals being older than 65 years [19]. Individ-
uals receiving palliative care (based on physician
service codes in OHIP and CIHI-DAD databases) in the
year prior to incident opioid receipt (defined below) were
intentionally excluded as the appropriateness and safety
concerns of opioid use will understandably differ in such
a setting.

Exposure to opioids and index date definition

Oral and transdermal formulations of opioid drugs
contained in the ODB database were considered
(Table 1). Both tablet/capsule and liquid oral formula-
tions were considered, and tablet/capsule opioids were
distinguished by half-life activity category. Injectable
and rectally administered opioids were not included as
these were felt to be unlikely to be used in the outpatient
COPD setting. Partial agonist—partial antagonist opioid
agents (i.e. suboxone) and combination opioid and gluta-
mate receptor agonists (i.e. methadone) were not consid-
ered, as these are different classes of medication and
have different indications. Opioid users were defined by

Table 1

Opioid drugs covered under the Ontario Drug Benefit program

Oral tablet/capsule agents

Opioid drug use among older adults with COPD
BJCP

incident dispensing of any opioid listed in Table 1 be-
tween 1 April 2003 and 31 March 2012. Incident dispens-
ing was defined as receipt of any opioid drugs in Table 1
with no receipt of any of the opioids in Table 1 in the pre-
vious year. This definition of incident drug use has been
used previously [37, 38]. We elected to study incident
drug use, rather than prevalent use, as the former is a
more relevant usage pattern to describe from a drug
safety perspective. ‘Healthy user’ bias is potentially intro-
duced when considering prevalent use because individ-
uals who have previously suffered an adverse opioid
drug-related effect and then discontinued the medica-
tion, or died, might not be included among prevalent
users. ‘Healthy user’ bias is less of an issue among inci-
dent users, who have no prior personal experience with
the drug to potentially influence drug receipt. For the
purposes of describing patterns of new opioid use
among users and patient characteristics associated with
new use, the index date was the date that the incident
opioid was dispensed. Incident use was counted only
once per individual, even if an individual met the criteria
for incident use more than once during the observation
window, and only the first dispensing was considered.
The follow-up window lasted until 31 March 2013, until
death or until 1 year after incident use, whichever came
first. We described trends in incident opioid use over
time among older adults with COPD by estimating cumu-
lative incidence function curves for new use over the pe-
riod 1 April 2003 to 31 March 2012. For this specific
analysis, the index date was 1 April 2003 and only the first
incident dispensing was considered per individual.

Patterns of opioid use

We described five drug receipt patterns: receipt of long-
acting agents; simultaneous receipt of multiple opioids;
duration of dispensing greater than 30 days; a second
opioid dispensing (assuming the second dispensing oc-
curred within 120% and 200% of the days supplied by

Oral liquid agents Transdermal agents

Opioid/non-opioid combination

Opioid-only agonists agents

Shorter-acting agents

Longer-acting agents

Anileridine Codeine sulphate

Codeine phosphate Hydromorphone HCL
Hydromorphone HCL

Morphine HCL

Levorphanol
Morphine sulphate
Meperidine Oxycodone HCL ER/SR

Oxycodone HCL Propoxyphene HCL;

dextropropoxyphene HCL

Acetaminophen-caffeine-codeine

Acetaminophen—codeine
Acetylsalicylic acid—codeine—caffeine Morphine HCL
Acetylsalicylic acid—codeine

Oxycodone HCL-acetaminophen

Oxycodone HCL-acetylsalicylic acid

Acetaminophen—codeine Fentanyl transdermal system

phosphate
Codeine phosphate

Morphine sulphate

Rectal and intravenous opioid formulations were not considered. ER, extended release; HCL, hydrochloride; IR, immediate release; SR, slow release.
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the index prescription); and early refills (defined as any
opioid dispensed within <80% of the days supplied by
the index prescription). The first three of these patterns
of medication use have been previously characterized
as ‘questionable’ for other sedating medications by
Tamblyn et al. [39]. We also identified the receipt of me-
peridine as the American Geriatrics Society Updated
Beers Criteria strongly recommend that this specific opi-
oid be avoided in older adults because of limited effec-
tiveness and an increased risk of side effects [40].
Receipt of opioids during COPD exacerbations requiring
presentation to hospital was also identified, as exacerba-
tions are times of respiratory status instability, and
opioids are not indicated in COPD guidelines for
the management of acute respiratory exacerbations
[34, 41]. Opioid use was characterized by the timing of
drug receipt relative to the exacerbation (i.e. 7 days before
an ER presentation or hospital admission, on the day of an
ER presentation or discharge or hospital admission or
discharge, and 7 days after an ER or hospital discharge for
a COPD exacerbation). Finally, prescribing physician specialty
was described.

Patient characteristics

We distinguished individuals by COPD exacerbation fre-
guency status, as COPD exacerbation frequency is one
important marker of disease severity. COPD exacerbation
frequency is known to be associated with the severity of
underlying airflow obstruction [42], the risk of future ex-
acerbations [43] and mortality [44]. Canadian [41] and
newer global [34] COPD guidelines use COPD exacerba-
tion frequency to distinguish COPD severity. We defined
‘frequent COPD exacerbators’ as individuals with a recent
history of clinically significant COPD exacerbations —
i.e. one or more ER visits or hospitalizations for COPD
or pneumonia within the year prior to incident opioid
receipt. We defined ‘infrequent COPD exacerbators’ as
individuals with zero ER visits or hospitalizations for
COPD or pneumonia within the year prior to incident
opioid receipt. A cut-off of one or more exacerbations
in the preceding year was used, as this cut-off is
contained in Canadian COPD guidelines [41]. Other pa-
tient characteristics that were examined are detailed in
the Supplementary Appendix.

Statistical analysis

We estimated cumulative incidence function curves for
incident opioid use that accounted for the competing
risk of death. Descriptive statistics were used to describe
patterns of opioid use among new users. Patterns of opi-
oid use were also examined stratified by COPD exacerba-
tion frequency status. All analyses were performed
separately for those living in the community vs. in a
long-term care facility at index. Long-term care residents
tend to be frailer than the general population, and they
also have different access to provider care, which are

164 / 81:1 / Br]Clin Pharmacol

factors that might influence exposure to opioids. All anal-
yses were performed using SAS statistical software (SAS
version 9.3, SAS Institute, Cary, NC, USA).

Results

We identified a cohort of 107 109 community-dwelling
and 16 207 long-term care resident older adults with
COPD. Of these, 72 962 (68.1%) and 8811 (54.4%), respec-
tively, received an incident opioid drug during the obser-
vation period. In the community-dwelling group, the
cumulative incidence of opioid receipt increased pro-
gressively over about 6 years following the start of obser-
vation, and then plateaued. The cumulative incidence
functions were near-identical for frequent and infre-
quent COPD exacerbators (Figure TA). In the long-term
care resident group, the cumulative incidence of opioid
receipt increased progressively over about 8 years fol-
lowing the start of observation and then started to pla-
teau. The cumulative incidence of drug receipt was
persistently greater among frequent COPD exacerbators
vs. infrequent COPD exacerbators (Figure 1B).

Patient characteristics associated with new opioid use
for the community-dwelling group and for the long-term
care resident group are presented and described in the
Supplementary Appendix. Among community-dwelling
individuals (even before covariate adjustment) and
long-term care residents (only after covariate adjust-
ment), frequent COPD exacerbators had significantly re-
duced odds of new opioid receipt compared to
infrequent COPD exacerbators.

Patterns of new opioid use for the community-
dwelling group and the long-term care resident group are
presented in Table 2. A detailed description of the patterns
of new opioid use for both groups is presented in the
Supplementary Appendix. In both groups, combination
opioid/non-opioid pills were the most frequently dis-
pensed drug type. Multiple opioid dispensings, dispens-
ings for >30 days’ duration, second dispensings of
opioids, early refills and opioids dispensed during COPD
exacerbations were observed in both groups. These pat-
terns of opioid use occurred with higher frequency
among new users in the long-term resident group com-
pared to the community-dwelling group.

Discussion

New use of opioids was found to be high among older
Ontario adults with COPD between 2003 and 2012, oc-
curring in over half of long-term care residents and over
two-thirds of community-dwelling individuals. Several
patterns potentially indicative of excessive opioid use
were seen among older adults with COPD and especially
among frailer long-term care residents.
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Figure 1

Cumulative incidence function curves for new opioid use among older adults with chronic obstructive pulmonary disease (COPD) from 2003 to 2012,
distinguishing by COPD exacerbation frequency status, for: (A) community-dwelling individuals; (B) long-term care residents

Our estimate of new opioid use among community-
dwelling older adults with COPD is higher than previously
reported prevalence estimates of opioid use in the general
older adult community-dwelling population (Canadian
estimates range from 1.5% to 17% [1-3] and non-Canadian
estimates range from 3% to 17% [4-6]). Opioids might be
more frequently prescribed among older adults with COPD
than in the general older adult population as chronic mus-
culoskeletal pain [7-9] and insomnia [10, 11] are common
problems in COPD, and as opioids can be prescribed to
treat dyspnoea and cough that are refractory to traditional
COPD pharmacotherapy [12-14]. Our estimate of opioid
use among older Ontario adults with COPD is also higher
than a previously reported estimate among individuals in
Sweden between 2005 and 2009 with advanced COPD re-
ceiving supplemental oxygen (23%) [32]. The finding of
higher opioid use in the present study vs. the Swedish
study is noteworthy for two reasons. First, our data reflect

incident use, whereas the Swedish study reflected preva-
lent use. Second, the Swedish study examined use among
individuals with more severe COPD (in whom problems of
pain, insomnia and refractory respiratory symptoms are
even more common [8, 10]), whereas the present study in-
cluded individuals from the broad COPD population with
varying disease severity. Compared to previous studies,
the higher opioid use found in the present study might
be related to the fact that we evaluated drug receipt over
a longer follow-up period and used more recent data (as
there is evidence indicating that opioid use is rising pro-
gressively [6, 45, 46]. Our cumulative incidence function
curve estimates suggest that incident opioid use is increas-
ing over time in the older adult COPD population as the
curves plateaued relatively late during our observation
period.

Frequent COPD exacerbators in both the community-
dwelling and long-term care resident groups were less
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Table 2

Patterns of opioid dispensing among community-dwelling and long-term care resident older adult new users with COPD, distinguishing by COPD ex-
acerbation frequency status

Community-dwelling group

Long-term care resident group

Infrequent COPD Frequent COPD
exacerbator exacerbator

Infrequent COPD
exacerbator

Frequent COPD

Total COPD exacerbator Total COPD

Incident opioid dispensing (2003-2012) N (%)
Type of incident narcotic dispensed N (%)
Long-acting tablet/capsule

Short-acting tablet/capsule
(including meperidine/anileridine)

Meperidine/anileridine specifically

Opioid/non-opioid combination
tablet/capsule agent

Liquid formulation

Liquid formulation followed by a
tablet/capsule dispensing

Transdermal formulation
Multiple opioid dispensing N (%)
Duration of incident dispensing
Mean (SD)
Median (IQR)
Proportion with script >30 days
Second dispensing N (%)
Within 120% of days of incident script supply
Within 200% of days of incident script supply

Duration of incident + repeat dispensing*
(assuming 120% of days of incident script supply)

Mean (SD)
Median (IQR)
Proportion with at least one script >30 days

Duration of incident + repeat dispensing*
(assuming 200% of days of incident script supply)

Mean (SD)

Median (IQR)

Proportion with at least one script >30 days
Early refill N (%)
Prescriber N (%)

Family physician

Respirologist

Other specialist

Unknown specialty
Dispensing within the context of a COPD exacerbation:

Within 7 days before an ER visit or hospital
admission for a COPD exacerbation N (%)

On the date of an ER presentation or
discharge for a COPD exacerbation N (%)

On the date of a hospital admission or
discharge for a COPD exacerbation N (%)

Within 7 days after an ER or hospital
discharge for a COPD exacerbation N (%)

Total during a COPD exacerbation
(i.e. total of all the above) N (%)

n =107 109

72 962 (68.1%)

1586 (2.2%)

4690 (6.4%)

481 (0.7%)
64 260 (88.1%)

2146 (2.9%)
245 (0.3%)

764 (1.0%)

3,080 (4.2%)

10.3+£9.9
7 (4-12)

7,688 (10.5%)

7,345 (10.1%)
10961 (15.0%)

14.4 +28.8
7 (4-15)

8730 (12.0%)

15.5+29.8
7 (4-15)

9208 (12.6%)
4503 (6.2%)

38818 (53.2%)

281(0.4%)

14 763 (20.2%)
19 629 (26.9%)

1121 (1.5%)

360 (0.5%)

949 (1.3%)

884 (1.2%)

3108 (4.3%)

n=288911
61067 (68.7%)

1233 (2.0%)
3616 (5.9%)

382 (0.6%)
54 267 (88.9%)

1746 (2.9%)
188 (0.3%)

582 (1.0%)
2391 (3.9%)

10.2+9.8
7 (4-12)
6,310(10.3%)

5,954 (9.7%)
8883 (14.5%)

14.2 +28.3
7 (4-15)
7157 (11.7%)

15.2+294
7 (4-15)
7535(12.3%)
3679 (6.0%)

32161(52.7%)
183 (0.3%)

12 470 (20.4%)
16 700 (27.3%)

n/a

n/a

n/a

n/a

n/a

n=18 198
11 895 (65.4%)

353(3.0%)
1074 (9.0%)

99 (0.8%)
9993 (84.0%)

400 (3.4%)
57 (0.5%)

182 (1.5%)
689 (5.8%)

10.6 £ 10.1
7 (4-14)
1,358 (11.4%)

1,391 (11.7%)
2078 (17.5%)

15.6 +30.9
7 (5-15)
1573 (13.2%)

16.8+31.8
8(5-17)
1673 (14.1%)
824 (6.9%)

6657 (56.0%)
98 (0.8%)

2293 (19.3%)
2929 (24.6%)

510 (4.3%)

149 (1.3%)

378(3.2%)

884 (7.4%)

1750 (14.7%)

n=16 207
8811 (54.4%)

374 (4.2%)
1240 (14.1%)

34(0.4%)
6442 (73.1%)

330 (3.7%)
56 (0.6%)

623 (7.1%)
772 (8.8%)

121+£9.0
10 (7-15)
1,359 (15.4%)

3,076 (34.9%)
3765 (42.7%)

36.5+70.6
10 (7-30)
1701 (19.3%)

37.8+£70.6
14 (7-30)
1746 (19.8%)
2136 (24.2%)

7568 (85.9%)
<5t

519 (5.9%)
786 (8.9%)

175 (2.0%)

15(0.2%)

233(2.6%)

206 (2.3%)

606 (6.9%)

n=12714
6752 (53.1%)

277 (4.1%)
919 (13.6%)

26 (0.4%)
4981 (73.8%)

248 (3.7%)
43(0.6%)

476 (7.0%)
595 (8.8%)

11.9+89
10 (6-15)
1,025 (15.2%)

2,385(35.3%)
2910 (43.1%)

372+72.2
10 (7-30)
1279 (18.9%)

384+£72.2
14 (7-30)
1312 (19.4%)
1656 (24.5%)

5771 (85.5%)
<5t

420 (6.2%)
613(9.1%)

n/a

n/a

n/a

n/a

n/a

n = 3493
2059 (58.9%)

97 (4.7%)
321(15.6%)

8(0.4%)
1461 (71.0%)

82 (4.0%)
13(0.6%)

147 (7.1%)
177 (8.6%)

125+ 9.1
10 (7-15)
334 (16.2%)

619 (33.6%)
855 (41.5%)

343 +65.3
10 (7-30)
422 (20.5%)

35.6 £65.2
14 (7-30)

434 (21.1%)
480 (23.3%)

1797 (87.3%)
0

99 (4.8%)
173 (8.4%)

74 (3.6%)

9(0.4%)

102 (5.0%)

206 (10.0%)

373(18.1%)

*Repeat dispensings were counted for up to a 1 year period from the incident dispensing; tPercentages are not presented, according to Institute for Clinical Evaluative Sciences
reporting rules, because of small cell size. COPD, chronic obstructive pulmonary disease; ER, emergency room; IQR, interquartile range; n/a, not available (we do not present data
for opioid receipt during exacerbation for the infrequent exacerbation group as, by definition, they are experiencing zero exacerbations in the preceding year); SD, standard
deviation.
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likely after adjustment to receive opioids, even though
pain, insomnia and refractory respiratory symptoms occur
more commonly among individuals with more advanced
COPD [8, 10]. Decreased opioid use among older adults
with frequent COPD exacerbations might reflect concerns
in the medical community regarding the use of these drugs
from a respiratory safety perspective in this high-risk popu-
lation [47-49]. We previously found greater use of benzodi-
azepines among older adults with frequent vs. infrequent
COPD exacerbations [50]. The findings of lower opioid
use, but higher benzodiazepine use, among older adults
with frequent exacerbations vs. infrequent exacerbations
are interesting as opioids might have a role in mitigating
refractory dyspnoea in advanced COPD [26-31], whereas
benzodiazepines do not [51]. Our finding of relatively
lower incident opioid use among long-term care resi-
dents compared to the community-dwelling individuals
is somewhat surprising as others have previously re-
ported the opposite [5]. This might be explained by
the fact that prescribers are concerned about adverse
opioid-related effects among more vulnerable long-term
care residents [47-49].

We found patterns of new opioid use among older
adults with COPD that have the potential to augment pos-
sible negative drug-related effects [16-18, 32, 33], including
multiple opioid dispensings, dispensings for >30 days’ du-
ration, second dispensings, early refills and drug receipt
during COPD exacerbations. These patterns of opioid use
occurred with even higher frequency among community-
dwelling older adults with frequent COPD exacerbations
and among long-term care residents, which are two more
vulnerable subgroups. Similar to previous reports of benzo-
diazepine use in the general [52] and COPD-specific [50]
older adult populations, the majority of new opioid use dur-
ing exacerbations occurred either on the day of hospital
presentation or discharge, or in the days following hospital
discharge. Therefore, drug reconciliation during hospitali-
zation [53, 54] may be a key process for optimizing opioid
drug use in this population. The majority of opioid prescrip-
tions in the present study population originated from fam-
ily physicians, suggesting that they may play an important
role in optimizing opioid drug use as well. The fact that opi-
oid/non-opioid combinations were the most frequently dis-
pensed formulation, and that long-acting opioid
dispensing occurred with relatively low frequency, might
in part be related to prescriber perceptions of the relative
safety of different opioid formulation types. Alternatively,
the high use of opioid/non-opioid combinations (which
contain acetaminophen or aspirin, in addition to the opi-
oid) among older adults with COPD might reflect physician
intention to use multi-modal analgesic therapy to treat
chronic musculoskeletal pain, which is a common problem
in COPD [26-28]. However, several recent Cochrane
reviews have concluded that there is minimal good-quality
evidence supporting opioids as an effective treatment for
chronic musculoskelatal pain [55-57].

Opioid drug use among older adults with COPD m

There were several limitations to our study. First, our
COPD definition, although highly specific, had a sensitiv-
ity of 58% [35]. Although the high specificity of this defi-
nition allowed us to be confident that patients included
in the present study truly had COPD, the lower sensitivity
could render our findings less generalizable to the entire
COPD population. Second, the health administrative da-
tabases lack patient-level clinical data, such as lung func-
tion and respiratory symptoms, so measures of COPD
severity beyond frequency of significant exacerbations
were not available. Third, our results on opioid use in
COPD are likely underestimated as we examined only
incident, and not prevalent, use. Fourth, information on
indication for opioid receipt was not captured in the drug
database. Fifth, we were unable to assess opioid dose
accurately as standing vs. pro re nata (p.r.n.) medication
prescriptions are not delineated in the drug database.
Individuals are also often given some flexibility regarding
the frequency and dose of opioid taken, making it
difficult, again, to quantify dose accurately. Finally, our
present focus was on describing patterns of opioid use
in the older adult COPD population. Examining for
potential respiratory-related health outcomes of opioid
use among older adults with COPD will be under-
taken next.

New opioid use was high among older adults with
COPD. Potential safety concerns are raised by the degree
and pattern of new opioid use observed because opioids
can be associated with several adverse health outcomes
[16-18, 32, 33]. Further studies though are needed to
clarify the clinical impact and safety of new opioid use
in this older and respiratory-vulnerable population.
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