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Abstract
Background Chronic non-cancer pain is common among older residents of long-term care (LTC) homes and often poorly 
recognized and treated. With heightened concerns regarding opioid prescribing in recent years, it is important to examine 
the current prevalence of opioid use and its association with resident characteristics to help identify those potentially at risk 
of medication harms as well as suboptimal pain management.
Objectives The aims were to estimate the prevalence and correlates of opioid use among non-palliative LTC residents and 
explore variation in opioid prevalence and correlates across strata defined by pain frequency and intensity.
Methods We conducted a population-based cross-sectional study of all older (aged > 65 years) LTC residents (excluding 
those with cancer or receiving palliative care) in Ontario, Canada during 2018–2019. Health administrative databases were 
linked with standardized clinical assessment data to ascertain residents’ health and pain characteristics and their opioid and 
other medication use. Modified Poisson regression models estimated unadjusted and adjusted associations between residents’ 
characteristics and opioid use, overall and across strata capturing pain frequency and intensity.
Results Among 75,020 eligible residents (mean age 85.1 years; 70% female), the prevalence of opioid use was 18.5% and 
pain was 29.4%. Opioid use ranged from 12.2% for residents with no current pain to 55.7% for those with severe pain. In 
adjusted models, residents newly admitted to LTC (adjusted risk ratio [aRR] = 0.60, 95% confidence interval [CI] 0.57–0.62) 
and with moderate to severe cognitive impairment (aRR = 0.69, 95% CI 0.66–0.72) or dementia (aRR = 0.76, 95% CI 
0.74–0.79) were significantly less likely to receive an opioid, whereas residents with select conditions (e.g., arthritis, aRR 
= 1.37, 95% CI 1.32–1.41) and concurrently using gabapentinoids (aRR = 1.80, 95% CI 1.74–1.86), benzodiazepines (aRR 
= 1.33, 95% CI 1.28–1.38), or antidepressants (aRR = 1.31, 95% CI 1.27–1.35) were significantly more likely to receive 
an opioid. The associations observed for residents newly admitted, with dementia, and concurrently using gabapentinoids, 
benzodiazepines, or antidepressants were largely consistent across all pain strata.
Conclusions Our findings describe resident sub-groups at potentially higher risk of adverse health outcomes in relation to 
both opioid use and non-use. LTC clinical and policy changes informed by research are required to ensure the appropriate 
recognition and management of non-cancer pain in this setting.
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Key Points 

In this population-based cross-sectional study of Ontario 
long-term care (LTC) residents (without cancer and 
not receiving palliative care), almost one in five were 
dispensed an opioid during 2018–2019 and just under 
one third had some level of pain. Opioid prevalence 
increased with pain frequency/intensity, though almost 
half of residents with severe pain were not dispensed an 
opioid, nor were they more likely to receive non-opioid 
analgesics.

Generally, across all pain levels, residents newly admit-
ted to LTC and those with dementia were significantly 
less likely to receive an opioid, whereas residents con-
currently using other high-risk medications (gabapenti-
noids, benzodiazepines, or antidepressants) were more 
likely to be dispensed an opioid.

Study findings suggest resident sub-groups potentially 
at greater risk for harm because of opioid use, as well 
as some who may be potentially vulnerable to poorly 
recognized or managed pain.

1 Introduction

Opioids are often prescribed to long-term care (LTC) resi-
dents for non-cancer pain [1], with prevalence estimates for 
this indication ranging from 19.6% [2] to 32% [3]. Pain man-
agement in this care setting is challenging as healthcare pro-
viders must carefully balance the risks and benefits of opioid 
therapy in older, more vulnerable individuals. Beyond their 
advanced age, LTC residents typically present with high 
levels of cognitive impairment, multimorbidity, frailty, and 
polypharmacy [4]. These characteristics, along with age-
associated physiological, pharmacokinetic, and pharma-
codynamic changes, increase their risk for opioid-related 
adverse events, including cognitive dysfunction, sedation, 
falls, and clinically important drug interactions [5–7].

Nonetheless, relatively higher opioid prescribing in LTC 
may be expected given the high burden of pain in this popu-
lation [1]. Prevalence estimates of non-cancer pain among 
LTC residents range from approximately 25–50%, depend-
ing on the study population, pain measure, and time period 
examined [8–11]. For some residents in pain, opioids may 

be an appropriate alternative when other therapies are con-
traindicated or ineffective [12–15]. Further, it is well-known 
that pain is poorly recognized and treated in the LTC setting, 
despite awareness of the adverse health and quality-of-life con-
sequences of inadequate pain control [13, 16]. Though not 
yet explored, it is possible that the under-treatment of pain 
among LTC residents has increased in recent years because of 
increased concern about opioid misuse and heightened moni-
toring of prescribing practices across care settings [17].

Research suggests that up to one quarter of LTC residents 
with severe pain do not receive any analgesic or adjuvant 
therapy [1]. Residents with cognitive and/or communication 
impairment appear to be at particular risk for both the under-
recognition and under-treatment of pain [1, 3, 8, 18–21]. In 
addition to distress related to uncontrolled pain, it can also 
lead to a worsening of residents’ cognitive and functional 
status [11, 22]. Among those with dementia, it may mani-
fest as agitation and/or aggression, encouraging the prescrip-
tion of antipsychotics and other high-risk medications [23, 
24]. Less is known about how other resident characteristics, 
including frailty [2], common co-occurring conditions and 
medications, and recency of LTC admission (a potential 
indicator of changing patterns in opioid prescribing in the 
community or other care settings related to the opioid crisis), 
influence the use of opioids in LTC. Understanding opioid 
use in relation to these resident characteristics, in addition 
to their assessed pain symptoms, may help to identify those 
at heightened risk of medication harms and/or sub-optimal 
pain management and thus adverse health and quality-of-life 
outcomes. This is particularly true for Canadian LTC set-
tings where there have been no population-based investiga-
tions of the prevalence and correlates of opioid use. Further 
compounding clinical uncertainty in this area is the fact that 
Canada is yet to develop national clinical practice guidelines 
for the management of non-cancer pain [25] that specifically 
address the unique considerations of LTC residents.

We utilized linked clinical and health administrative data-
bases for all older LTC residents in Ontario (excluding those 
with cancer and/or receiving palliative care) to (1) estimate 
the overall prevalence and correlates of opioid use during 
2018–2019, with a focus on several resident characteristics 
not previously examined, and (2) explore variation in the 
prevalence and correlates of opioid use across strata defined 
by pain frequency and intensity. In addressing these objec-
tives, we sought to identify resident sub-groups potentially at 
greater risk for harm because of opioid use as well as those 
potentially vulnerable to poorly recognized or managed pain. 
We hypothesized that opioid use would be higher among 
residents with more frequent/intense pain and pain-related 
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indices, but lower among those of advanced age, with higher 
levels of cognitive impairment, frailty, and/or polypharmacy.

2  Methods

2.1  Study Design, Setting, and Data

Using linked health administrative and clinical databases 
from Ontario (Canada’s most populous province), we con-
ducted a population-based cross-sectional study of pre-
scription opioid use among older adults residing within all 
LTC homes (also termed nursing homes in the US and else-
where). LTC homes in Ontario are distinct from assisted 
living/retirement homes with admission restricted to those 
with provincial health insurance who require 24-h nursing 
and personal care, assistance with activities of daily living 
(ADL), on-site supervision or monitoring to ensure safety 
or well-being, and care that cannot be met through other 
community-based services. The publicly funded provincial 
health insurance program covers most LTC costs and pro-
vides residents with coverage for prescription medications 
listed on a provincial formulary or through an exceptional 
access program, hospital care, and physician services. 
Interactions with these healthcare sectors are captured in 
provincial health databases (see Supplemental Table S1 in 
the electronic supplementary material). Clinical data for 
Ontario LTC residents are captured in the Canadian Institute 
for Health Information’s (CIHI’s) Continuing Care Report-
ing System. Full assessments are mandatory upon admis-
sion to LTC, annually thereafter, and following significant 
changes in health status. They are conducted using the 
Resident Assessment Instrument-Minimum Data Set Ver-
sion 2.0 (RAI-MDS 2.0), a validated tool which provides a 
standardized and comprehensive evaluation of a resident’s 
health status, functional limitations, and care needs [26, 27]. 
These databases were linked using encoded identifiers and 
analyzed at ICES and have been extensively used to examine 
prescription medication use and health issues in LTC [2, 4, 
28].

ICES (formerly the Institute for Clinical Evaluative Sci-
ences) is an independent, non-profit research institute whose 
legal status under Ontario’s health information privacy law 
allows it to collect and analyze healthcare and demographic 
data, without consent, for health system evaluation and 
improvement.

2.2  Study Population

We included all adults aged 66 years and older in Ontario 
who resided in an LTC home at some point between April 
1, 2018 and March 31, 2019. Residents were identified upon 
their earliest full clinical assessment during this study period 

(index assessment). Among the 88,941 residents identified, 
we excluded those with an active cancer diagnosis recorded 
on the RAI-MDS 2.0 (n = 7411; 8.3%) or who received 
palliative care in the past 6 months (n = 6230; 7.0%) as 
our focus was on the correlates of opioid use for non-can-
cer pain. We also excluded residents with no drug claims 
in the 12 months prior to the index assessment (n = 156; 
0.18%), those aged greater than 105 years or with an invalid 
sex (n = 73; 0.08%), and residents identified as comatose 
at their index assessment (n = 51; 0.06%). Our final study 
population contained 75,020 residents from 627 unique LTC 
homes.

2.3  Opioid Use

The Ontario Drug Benefit (ODB) database was used to 
obtain opioid medication claims, which included infor-
mation on the dispensation date, type of opioid dispensed 
(codeine, fentanyl, hydromorphone, morphine, and oxyco-
done), and the prescription duration in days. To focus on 
opioids used to manage pain, we excluded claims where 
these drugs were used to treat opioid use disorders (e.g., 
methadone), as a cough suppressant, or in antidiarrheals 
(see Supplemental Table S2 in the electronic supplementary 
material). Using these claims, we identified LTC residents 
dispensed opioids at their index date (i.e., RAI-MDS 2.0 
assessment date), defined as a duration of opioid therapy 
(estimated using the dispensation date and days of medica-
tion supplied) that overlapped or included their index assess-
ment date.

2.4  Covariates

Resident characteristics examined as correlates of opioid 
use were selected based on previous literature [1, 2, 9, 29] 
and clinical relevance as determined by the research team. 
Of particular interest in the current study were understud-
ied characteristics relevant to our understanding of pain 
management in this care setting, including recency of LTC 
admission, frailty and specific co-occurring conditions and 
medications.

2.4.1  Sociodemographic

Resident age and sex were determined from the Ontario Reg-
istered Persons Database. The RAI-MDS 2.0 index assess-
ment was differentiated as occurring at LTC home entry (i.e., 
assessment completed with input from the multidisciplinary 
care team within 14 days of admission to LTC) versus annu-
ally or in response to a health status change.
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2.4.2  Pain Symptom Items

We derived a categorical pain measure from index RAI-
MDS 2.0 items on pain symptom frequency and intensity 
assessed over the past week, coded as follows: 0 (no pain), 
1 (less than daily mild-moderate pain), 2 (daily mild-mod-
erate pain), and 3 (any frequency of severe pain). For these 
items, assessors are instructed to rely on resident self-report 
when possible, consult family and staff, and observe the 
resident for any signs or symptoms of pain. Compared to 
the validated RAI-MDS 2.0 pain scale [30], we collapsed 
any frequency of severe pain in the highest category to bet-
ter capture cases where opioid use may be deemed more 
appropriate. We also summarized assessment items describ-
ing the site of pain (e.g., back, bone, hip/joint, incisional, 
soft tissue).

2.4.3  Health Status

Data from the index RAI-MDS 2.0 assessment were used to 
derive validated scales of resident frailty [4], cognitive [31] 
and ADL performance [32], depressive symptoms [33], and 
aggressive behaviors [34]. These commonly used scales are 
described in detail in Supplemental Table S3 (see the elec-
tronic supplementary material). Frailty was identified using 
a 72-item frailty index based on the accumulated deficits 
approach where for each resident, the proportion of health 
deficits present are divided by the number considered. The 
deficits considered in this index included measures of psy-
chosocial well-being, mood, cognitive and functional status, 
and health conditions. As in previous work [4], those with 
greater than 30% of potential deficits present were catego-
rized as frail. Residents with a depression rating scale score 
of 3 or greater were categorized as having clinically relevant 
depressive symptoms.

2.4.4  Co‑occurring Health Conditions and Medications

Items on the index RAI-MDS 2.0 assessment were used to 
determine the presence of pain-related health conditions 
(musculoskeletal, recent fractures, pressure ulcers, surgical 
wounds, oral disease, and foot problems) [3, 9, 35], demen-
tia, and other chronic diseases. The latter included conditions 
that may increase the likelihood for opioid use for reasons 
other than pain control (e.g., to manage dyspnea associated 
with chronic obstructive pulmonary disease [COPD] or con-
gestive heart failure). The CIHI Discharge Abstract Database 
and National Ambulatory Care Reporting System identified 
inpatient admissions and emergency department visits in the 
90 days prior to assessment, respectively. The ODB data-
base was used to obtain non-opioid medication claims where 
the duration of therapy overlapped or included residents’ 
index assessment date. We used these claims to quantify 

the number of unique non-opioid medications concurrently 
dispensed to each resident and to determine the concurrent 
use of benzodiazepines, antipsychotics, antidepressants 
including trazodone, gabapentinoids (pregabalin, gabapen-
tin), non-opioid analgesics (acetaminophen, non-steroidal 
anti-inflammatory drugs [NSAIDs]), and oral corticosteroids 
(sometimes used as adjuvant therapy for pain).

2.5  Statistical Analysis

Given the large sample size, standardized differences were 
used to compare resident characteristics between those dis-
pensed and not dispensed an opioid at their index assess-
ment, overall and across pain symptom strata. Standardized 
differences greater than 10% were interpreted as meaningful 
differences between groups [36].

We used Poisson regression models, modified to analyze 
binary outcomes [37], to examine the association between 
resident characteristics and opioid use. Our models included 
a robust sandwich variance estimator to account for the 
clustering of residents within LTC homes [38]. Given our 
outcome (prevalent opioid use) was relatively common, 
especially among residents with more frequent/intense pain 
symptoms, this method yields unbiased estimates of our 
parameter of interest, the risk ratio (RR), and appropriate 
95% confidence intervals (CIs). Both unadjusted models 
and models adjusting for a selection of resident character-
istics were explored. We built our final adjusted model in a 
staged approach by adding in clusters of similar variables 
sequentially to evaluate any collinearity issues (assessed 
by an examination of the robustness of covariate estimates 
as new measures were entered and variance inflation factor 
[VIF] values, which indicated no relevant collinearity con-
cerns). Then, to develop a parsimonious model, we removed 
any non-significant factors except for age and concurrent 
drug use as we wanted to retain these in our final models for 
comparative purposes (i.e., to allow a relative comparison of 
associations across pain strata adjusting for similar resident 
factors). Stratified analyses, specified a priori, were con-
ducted among residents assessed as experiencing no pain, 
less than daily mild-moderate pain, daily mild-moderate 
pain, and any frequency of severe pain. To further support 
our stratified models, we examined models for the total sam-
ple incorporating interaction terms between our four-level 
pain measure and key covariates of interest, including cogni-
tive impairment, new admission to LTC home, frailty, and 
co-occurring use of select central nervous system medica-
tions (e.g., benzodiazepines, gabapentinoids).

We applied a Bonferroni correction in assessing statistical 
significance to address concerns of multiple testing (with 
bolding of model estimates to illustrate this corrected level 
of statistical significance). All analyses were two-tailed. 
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SAS version 9.4 (SAS Institute Inc.) was used to conduct 
all analyses.

Our study received ethics approval by the University of 
Waterloo Human Research Ethics Committee (# 42355).

3  Results

Among the 75,020 residents meeting inclusion criteria, 
the mean age was 85.1 years (±8.1), and most were female 
(70.0%) (Table 1). A high proportion of residents were cat-
egorized as frail (58.7%), had moderate to greater cogni-
tive impairment (66.1%), required at least extensive ADL 
assistance (84.0%), and were prescribed five or more unique 
non-opioid medications (75.7%). The proportion of residents 
assessed as having any pain was 29.4% (21.2% with less 
than daily mild-moderate pain, 5.7% with daily mild-mod-
erate pain, and 2.5% with any severe pain). Almost half of 
residents were assessed as having at least one pain-related 
condition, with arthritis the most common (45.5%). An 
estimated 18.5% of residents were dispensed an opioid at 
their index assessment date, with the most common being 
hydromorphone (68.7% of opioid dispensations) followed by 
codeine (16.8%), oxycodone (6.8%), morphine (5.3%), and 
fentanyl (2.6%). For essentially all residents (99%), prevalent 
opioid use represented an opioid dispensed within the LTC 
setting. Additional details regarding opioid type, dose, and 
use prior to and post the index dispensation are provided in 
Supplemental Table S2 (see the electronic supplementary 
material). Most residents (73.9%) were dispensed an opioid 
dose of < 50-mg morphine equivalents, with higher doses 
evident among those with more frequent and severe pain 
(e.g., 24.9% of residents in severe pain vs. 9.8% with no 
pain were dispensed an opioid dose of ≥ 90-mg morphine 
equivalents). Most residents (81.6%) were dispensed an opi-
oid in both the week prior to and post their index opioid 
dispensation (suggesting more than a one-time use at index 
date), though this proportion declined slightly for those with 
more frequent/severe pain (72.4%). Among those dispensed 
an opioid, 46.6% were assessed as having no pain and 32.2% 
with less than daily mild-moderate pain.

Residents receiving an opioid were more likely to be 
female and assessed as having pain (all levels) and pain-
related conditions, frailty, ADL dependency, clinically 
meaningful depressive symptoms, anxiety, and select 
chronic conditions (e.g., congestive heart failure, periph-
eral vascular disease, COPD). They were also more likely 
to be receiving ten or more unique non-opioid medications, 
benzodiazepines, antidepressants, gabapentinoids (pregaba-
lin and gabapentin), acetaminophen, and NSAIDs. Those 
dispensed an opioid were, however, less likely to be newly 
admitted to the LTC home or to have moderate to severe 
cognitive impairment or a diagnosis of dementia (Table 1). 

Among newly admitted residents, 60.7% were admitted from 
home, 27.3% from acute care, 5.3% from a different LTC 
home, and 6.7% from another setting. Prevalent opioid use 
was lowest for those admitted from home (10.3%) and higher 
for those admitted from other settings (e.g., 20.7% for acute 
care). Resident characteristics not associated with opioid 
use included age, presence of aggressive behaviors, recent 
hospitalization, and antipsychotic use.

Within the total cohort, following adjustment for rel-
evant covariates, including pain (Table 2), there was a 
significantly lower likelihood for opioid use among male 
residents (adjusted RR [aRR] = 0.92, 95% CI 0.89–0.95), 
those newly admitted to LTC (aRR = 0.60, 95% CI 
0.57–0.62), those with cognitive impairment (aRR = 0.69, 
95% CI 0.66–0.72 for moderate to severe impairment), and 
those diagnosed with Parkinson’s disease (aRR = 0.90, 
95% CI 0.85–0.95). When a dementia diagnosis was sub-
stituted for the cognitive performance score in this model, 
the adjusted association for dementia was similar (aRR 
= 0.76, 95% CI 0.74–0.79). Conversely, residents were 
significantly more likely to be dispensed an opioid if they 
were assessed as having pain, especially of high frequency 
and/or intensity (e.g., aRR = 3.21, 95% CI 2.99–3.44 for 
any severe pain), ADL dependency (aRR = 1.40, 95% 
CI 1.32–1.48), or select pain-related chronic conditions 
(including arthritis, aRR = 1.37, 95% 1.32–1.41, a recent 
fracture, aRR = 1.26, 95% CI 1.18–1.33, and serious pres-
sure ulcer, aRR = 1.32 95% CI 1.25–1.39). In the adjusted 
model, the presence of frailty, depressive symptoms, and a 
few other health conditions (osteoporosis, COPD) showed 
significant, though modest, positive associations with opi-
oid use. Concurrent use of benzodiazepines (aRR 1.33, 
95% CI 1.28–1.38), antidepressants (aRR 1.31, 95% CI 
1.27–1.35), gabapentinoids (aRR 1.80, 95% CI 1.74–1.86), 
NSAIDs (aRR 1.18, 95% CI 1.10–1.26), or oral corticos-
teroids (aRR 1.13, 95% CI 1.06–1.21) was also associated 
with a higher likelihood of opioid use.

Table 3 and Figs. 1, 2, and 3 present the adjusted asso-
ciations between residents’ characteristics and opioid use 
stratified by pain symptom level (see Supplemental Tables 
S4–S7 for the unadjusted associations for each of the pain 
strata). All interaction terms investigated were statistically 
significant (p < 0.0001). The crude prevalence of opioid 
use ranged from 12.2% for residents with no pain to 55.7% 
for those with any severe pain. Across all pain strata, there 
was a reduced likelihood of receiving an opioid for residents 
newly admitted to LTC. For the no and lowest pain strata 
only, residents with mild or moderate to severe cognitive 
impairment were significantly less likely to be dispensed an 
opioid. Models with dementia substituted for the cognitive 
performance scale showed that residents with this diagnosis 
were significantly less likely to receive an opioid across all 
strata except for the severe pain sub-group (Tables S4–S7). 



816 A. Iacono et al.

Table 1  Ontario LTC resident characteristics by prevalent opioid use at index assessment, April 2018–March 2019

Characteristic Total cohort 
Number (%)a (N = 
75,020)

Number (%) prescribed 
 opioidsb (N = 13,896; 
18.5%)

Number (%) not prescribed 
 opioidsb (N = 61,124; 
81.5%)

Std diff.

Demographics
Age, mean (±SD) 85.1 (±8.1) 84.9 (±8.2) 85.2 (±8.1) 0.03
 66–75 10,736 (14.3) 2153 (15.5) 8583 (14.0) 0.04
 76–85 24,423 (32.6) 4516 (32.5) 19,907 (32.6) 0
 86+ 39,861 (53.1) 7227 (52.0) 32,634 (53.4) 0.03

Sex
 Female 52,496 (70.0) 10,511 (75.6) 41,985 (68.7) 0.16
 Male 22,524 (30.0) 3385 (24.4) 19,139 (31.3) 0.16

Entry LTC assessment 22,511 (30.0) 3152 (22.7) 19,359 (31.7) 0.20
Health status
Pain symptom frequency/intensity
 No pain 52,999 (70.6) 6474 (46.6) 46,525 (76.1) 0.64
 Less than daily mild-moderate pain 15,876 (21.2) 4470 (32.2) 11,406 (18.7) 0.31
 Daily mild-moderate pain 4268 (5.7) 1906 (13.7) 2362 (3.9) 0.35
 Any frequency of severe pain 1877 (2.5) 1046 (7.5) 831 (1.4) 0.30

Resident frailty
 Not frail/pre-frail 30,976 (41.3) 4852 (34.9) 26,124 (42.7) 0.16
 Frail 44,044 (58.7) 9044 (65.1) 35,000 (57.3) 0.16

Cognitive performance scale (score)
 Intact/borderline intact (0, 1) 13,137 (17.5) 3469 (25.0) 9668 (15.8) 0.23
 Mild impairment (2) 12,262 (16.3) 2293 (16.5) 9969 (16.3) 0.01
 Moderate to severe impairment (3, 4) 35,441 (47.2) 5651 (40.7) 29,790 (48.7) 0.16
 Severe to very severe impairment (5, 6) 14,180 (18.9) 2483 (17.9) 11,697 (19.1) 0.03

ADL performance (score)
 Independent/some assistance (0–2) 12,031 (16.0) 1871 (13.5) 10,160 (16.6) 0.09
 Extensive assistance (3, 4) 41,302 (55.1) 7176 (51.6) 34,126 (55.8) 0.08
 Dependent (5, 6) 21,687 (28.9) 4849 (34.9) 16,838 (27.5) 0.16

Depression Rating Scale (score)
 No clinically relevant depressive symptoms (0–2) 54,876 (73.1) 9035 (65.0) 45,841 (75.0) 0.22
 Clinically relevant depressive symptoms (3+) 20,144 (26.9) 4861 (35.0) 15,283 (25.0) 0.22

Aggressive behaviors scale (score)
 None (0) 42,270 (56.3) 7971 (57.4) 34,299 (56.1) 0.03
 Mild-moderate (1–4) 26,742 (35.6) 4840 (34.8) 21,902 (35.8) 0.02
 Moderate-severe (5+) 6008 (8.0) 1085 (7.8) 4923 (8.1) 0.01

Pain-related conditions
Arthritis 34,147 (45.5) 8255 (59.4) 25,892 (42.4) 0.35
Osteoporosis 23,490 (31.3) 4987 (35.9) 18,503 (30.3) 0.12
Any fracture in past 180 days 3589 (4.8) 1125 (8.1) 2464 (4.0) 0.17
Serious pressure ulcer 4503 (6.0) 1430 (10.3) 3073 (5.0) 0.20
Surgical wounds 1750 (2.3) 618 (4.4) 1132 (1.9) 0.15
Oral  diseasec 4475 (6.0) 1021 (7.3) 3454 (5.7) 0.07
Foot  problemsd 17,248 (23.0) 3931 (28.3) 13,317 (21.8) 0.15
Other chronic conditions
Dementia 49,398 (65.8) 7690 (55.3) 41,708 (68.2) 0.27
Diabetes 20,743 (27.6) 3937 (28.3) 16,806 (27.5) 0.02
Arteriosclerotic heart disease 11,760 (15.7) 2488 (17.9) 9272 (15.2) 0.07
Congestive heart failure 9224 (12.3) 2116 (15.2) 7108 (11.6) 0.11
Peripheral vascular disease 4282 (5.7) 1122 (8.1) 3160 (5.2) 0.12
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Male residents were significantly less likely to receive an 
opioid among the no pain stratum only.

Across all pain strata, there was a higher likelihood of 
opioid use for residents concurrently using benzodiaz-
epines or gabapentinoids. The associations observed for 
the concurrent use of benzodiazepines and gabapentinoids 
(and other drug classes positively associated with opioid 
use in the total cohort) were more pronounced among the 
no pain group. Residents who were frail were significantly 
more likely to receive an opioid among the no pain stratum 
only. For many of the other characteristics observed to 
have a significant association with opioid use in the total 
cohort, most remained significant correlates of opioid use 
within the two lowest pain symptom strata (no pain and 
less than daily mild-moderate pain) and showed a less pro-
nounced association with opioid use as pain frequency 
and severity increased. One exception was the presence of 
clinically relevant depressive symptoms, which was sig-
nificantly associated with opioid use among residents in 
the no pain and severe pain strata.

Descriptive data regarding the pain site noted for resi-
dents assessed with pain and associated opioid use are pre-
sented in Supplemental Table S8. Pain sites reflective of 
musculoskeletal conditions (e.g., back, hip, and joint pain) 
were particularly prevalent and associated with opioid use.

To further illustrate the relevance of cognitive impair-
ment to opioid use for pain management, Fig. 4a presents 
the adjusted prevalence of opioid use by residents’ cognitive 
status and assessed pain. Opioid use increased with pain 
symptom frequency and intensity and was generally lower 
with increasing cognitive impairment across all pain lev-
els. The exception was the slight increase in the adjusted 
prevalence of opioid use for residents with severe to very 
severe cognitive impairment (especially evident for resi-
dents assessed with any severe pain). We also examined the 
adjusted prevalence of opioid use among residents assessed 
as having no pain, according to their cognitive impairment 
level and number of pain-related conditions (Fig. 4b). Simi-
lar findings, though relatively lower adjusted opioid preva-
lence estimates overall, were observed. These two figures 

ADL activities of daily living, COPD chronic obstructive pulmonary disease, ED emergency department, LTC long-term care, ODB Ontario 
Drug Benefit, SD standard deviation, Std diff. standardized difference (estimates > 0.10 represent meaningful difference between comparison 
groups)
a Cohort excludes residents receiving palliative care in 6 months prior to index date and/or with cancer diagnosis at index date
b Data are presented as number (column percentage)
c Oral disease included presence of any of following in 7 days prior to index assessment: mouth pain, broken/loose/carious teeth, inflamed gums/
swollen, bleeding gums/oral abscesses/ulcers/rashes
d Foot problems included presence of any of following in 7 days prior to index assessment: corns/callouses/bunions/hammer toes/overlapping 
toes/pain/structural problems, infection of the foot, open lesions of the foot
e Represent underestimate of actual use in LTC given exposures are not fully captured by ODB claims.

Table 1  (continued)

Characteristic Total cohort 
Number (%)a (N = 
75,020)

Number (%) prescribed 
 opioidsb (N = 13,896; 
18.5%)

Number (%) not prescribed 
 opioidsb (N = 61,124; 
81.5%)

Std diff.

COPD 11,036 (14.7) 2635 (19.0) 8401 (13.7) 0.14
Parkinson’s disease 5080 (6.8) 863 (6.2) 4217 (6.9) 0.03
Anxiety disorder 10,281 (13.7) 2415 (17.4) 7866 (12.9) 0.13
Recent hospital use
ED visit and/or inpatient admission in past 90 days 18,566 (24.7) 3849 (27.7) 14,717 (24.1) 0.08
Concurrent medications used on index date
Number of unique non-opioid medications used
 0–4 18,248 (24.3) 2094 (15.1) 16,154 (26.4) 0.28
 5–9 36,372 (48.5) 6336 (45.6) 30,036 (49.1) 0.07
 10+ 20,400 (27.2) 5466 (39.3) 14,934 (24.4) 0.32

Benzodiazepines 7082 (9.4) 2094 (15.1) 4988 (8.2) 0.22
Antipsychotics 18,324 (24.4) 3321 (23.9) 15,003 (24.5) 0.02
Antidepressants (including trazodone) 43,701 (58.3) 9553 (68.7) 34,148 (55.9) 0.27
Gabapentinoid (pregabalin and/or gabapentin) 8668 (11.6) 3593 (25.9) 5075 (8.3) 0.48
Acetaminophene 31,331 (41.8) 6635 (47.7) 24,696 (40.4) 0.15
Non-steroidal anti-inflammatoriese 2246 (3.0) 691 (5.0) 1555 (2.5) 0.13
Oral corticosteroids 2265 (3.0) 599 (4.3) 1666 (2.7) 0.09
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Table 2  Associations between Ontario LTC resident characteristics and prevalent opioid use at index assessment, April 2018–March 2019

ADL activities of daily living, CI confidence interval, COPD chronic obstructive pulmonary disease, LTC long-term care, ref. reference, RR risk 
ratio
a N = 75,020, excludes residents receiving palliative care in 6 months prior to index date and/or with cancer diagnosis at index date
b  Data are presented as row percentage
c Derived from modified Poisson regression models (estimates in bold were statistically significant after Bonferroni correction), with robust 
standard errors accounting for clustering of residents, full model adjusted for all variables listed
d In adjusted model with dementia substituted for cognitive performance score, dementia (n = 49,398) = 15.6% dispensed opioids and adjusted 
RR = 0.76 (0.74–0.79)

Characteristic % Prescribed 
 opioidsb

Unadjusted  RRc (95% CI) Adjusted  RRc (95% CI)

Total  cohorta 18.5
Age group, ref. = 66–75 20.1
 76–85 18.5 0.93 (0.89–0.98) 1.02 (0.98–1.07)
 86+ 18.1 0.93 (0.89–0.97) 1.03 (0.99–1.08)

Sex, ref. = Female 20.0
 Male 15.0 0.75 (0.73–0.78) 0.92 (0.89–0.95)

Entry LTC assessment, ref. = No 20.5
 Yes 14.0 0.65 (0.62–0.69) 0.60 (0.57–0.62)

Pain symptom frequency/intensity, ref. = No pain 12.2
 Less than daily mild-moderate pain 28.2 2.35 (2.26–2.45) 2.00 (1.92–2.08)
 Daily mild-moderate pain 44.7 3.88 (3.68–4.09) 2.89 (2.75–3.04)
 Any frequency of severe pain 55.7 4.60 (4.26–4.96) 3.21 (2.99–3.44)

Resident frailty, ref. = Not frail/pre-frail 15.7
 Frail 20.5 1.30 (1.25–1.35) 1.11 (1.07–1.16)

Cognitive performance scale (score),d ref. = Intact/borderline intact (0,1) 26.4
 Mild impairment (2) 18.7 0.71 (0.67–0.74) 0.82 (0.78–0.86)
 Moderate to severe impairment (3,4) 15.9 0.60 (0.57–0.62) 0.69 (0.66–0.72)
 Severe to very severe impairment (5,6) 17.5 0.67 (0.63–0.71) 0.75 (0.71–0.80)

ADL performance (score), ref. = Independent/some assistance (0–2) 15.6
 Extensive assistance (3,4) 17.4 1.16 (1.10–1.22) 1.10 (1.05–1.15)
 Dependent (5,6) 22.4 1.57 (1.48–1.67) 1.40 (1.32–1.48)

Depression rating scale (score), ref. = No clinically relevant depressive symptoms 
(0–2)

16.5

 Clinically relevant depressive symptoms (3+) 24.1 1.43 (1.38–1.47) 1.08 (1.04–1.11)
Arthritis 24.2 1.69 (1.64–1.75) 1.37 (1.32–1.41)
Osteoporosis 21.2 1.25 (1.21–1.29) 1.10 (1.07–1.13)
Any fracture in past 180 days 31.3 1.67 (1.56–1.78) 1.26 (1.18–1.33)
Serious pressure ulcer 31.8 1.77 (1.68–1.86) 1.32 (1.25–1.39)
Surgical wounds 35.3 1.89 (1.75–2.04) 1.11 (1.03–1.20)
Oral disease 22.8 1.18 (1.11–1.26) 1.09 (1.03–1.16)
Foot problems 22.8 1.33 (1.27–1.38) 1.06 (1.02–1.10)
Congestive heart failure 22.9 1.24 (1.19–1.29) 1.05 (1.01–1.09)
Peripheral vascular disease 26.2 1.37 (1.30–1.45) 1.05 (1.00–1.10)
COPD 23.5 1.29 (1.24–1.34) 1.10 (1.06–1.13)
Parkinson’s disease 17.0 0.93 (0.87–0.98) 0.90 (0.85–0.95)
Benzodiazepines 29.6 1.65 (1.58–1.72) 1.33 (1.28–1.38)
Antipsychotics 18.1 0.97 (0.94–1.01) 1.02 (0.99–1.06)
Antidepressants (including trazodone) 21.9 1.51 (1.46–1.56) 1.31 (1.27–1.35)
Gabapentinoids (pregabalin and/or gabapentin) 41.5 2.59 (2.50–2.68) 1.80 (1.74–1.86)
Acetaminophen 21.2 1.24 (1.19–1.30) 0.98 (0.94–1.01)
Non-steroidal anti-inflammatories 30.8 1.63 (1.51–1.75) 1.18 (1.10–1.26)
Oral corticosteroids 26.4 1.41 (1.32–1.52) 1.13 (1.06–1.21)
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Table 3  Associations between Ontario LTC resident characteristics and prevalent opioid use at index assessment by pain frequency and inten-
sity, April 2018–March 2019

ADL activities of daily living, aRR adjusted risk ratio, CI confidence interval, COPD chronic obstructive pulmonary disease, DRS depression 
rating scale, LTC long-term care, mod. moderate, RAI-MDS 2.0 Resident Assessment Instrument-Minimum Data Set Version 2.0, ref. reference
a Excludes residents receiving palliative care in 6 months prior to index date and/or with cancer diagnosis at index date
b Derived from modified Poisson regression models (estimates in bold were statistically significant after Bonferroni correction), with robust 
standard errors accounting for clustering of residents and adjusted for all variables listed

Characteristic RAI-MDS 2.0 pain symptom frequency/intensity

No  paina

N = 52,999; 70.6%
Less than daily 
mild-mod.  paina

N = 15,876; 
21.2%

Daily mild-mod.  paina

N = 4268; 5.7%
Any frequency of 
severe  paina

N = 1877; 2.5%

aRRb (95% CI) aRRb (95% CI) aRRb (95% CI) aRRb (95% CI)

Opioid use 12.2% 28.2% 44.7% 55.7%
Age group, ref. = 66–75
 76–85 1.00 (0.93–1.08) 1.05 (0.97–1.13) 0.91 (0.84–0.99) 0.99 (0.89–1.11)
 86+ 1.04 (0.97–1.12) 1.02 (0.94–1.10) 0.88 (0.81–0.96) 0.94 (0.85–1.04)

Sex, male 0.87 (0.83–0.92) 0.92 (0.87–0.97) 0.94 (0.87–1.02) 1.06 (0.98–1.16)
Entry LTC assessment 0.54 (0.50–0.58) 0.56 (0.52–0.60) 0.65 (0.60–0.70) 0.78 (0.71–0.86)
Frail 1.19 (1.11–1.27) 1.05 (0.98–1.14) 0.97 (0.88–1.07) 1.10 (0.97–1.24)
Cognitive performance scale (score), ref. = Intact/borderline 

Intact (0,1)
 Mild impairment (2) 0.74 (0.69–0.80) 0.85 (0.79–0.91) 0.98 (0.89–1.08) 0.88 (0.77–0.99)
 Moderate to severe impairment (3, 4) 0.57 (0.53–0.62) 0.75 (0.71–0.81) 0.89 (0.82–0.97) 0.85 (0.74–0.97)
 Severe to very severe impairment (5, 6) 0.62 (0.56–0.68) 0.87 (0.79–0.96) 0.90 (0.80–1.02) 1.06 (0.90–1.25)

ADL performance (score), ref. = Independent/some assis-
tance (0–2)

 Extensive assistance (3, 4) 1.15 (1.06–1.24) 1.12 (1.04–1.22) 1.02 (0.93–1.12) 1.02 (0.89–1.17)
 Dependent (5, 6) 1.55 (1.41–1.70) 1.39 (1.26–1.53) 1.18 (1.06–1.32) 1.09 (0.92–1.28)

Clinically relevant depressive symptoms (DRS 3+) 1.13 (1.07–1.19) 1.02 (0.97–1.08) 1.07 (0.99–1.15) 1.19 (1.09–1.30)
Arthritis 1.60 (1.52–1.68) 1.25 (1.19–1.32) 1.09 (1.02–1.16) 1.15 (1.06–1.25)
Osteoporosis 1.10 (1.06–1.15) 1.09 (1.04–1.15) 1.07 (1.00–1.15) 1.08 (0.99–1.18)
Any fracture in past 180 days 1.66 (1.45–1.90) 1.23 (1.11–1.37) 1.15 (1.04–1.27) 1.07 (0.98–1.18)
Serious pressure ulcer 1.47 (1.35–1.60) 1.29 (1.20–1.39) 1.18 (1.08–1.30) 1.17 (1.05–1.29)
Surgical wounds 1.30 (1.08–1.55) 1.22 (1.08–1.38) 1.03 (0.92–1.16) 1.00 (0.87–1.16)
Oral disease 1.12 (1.01–1.24) 1.12 (1.04–1.21) 1.04 (0.92–1.18) 1.00 (0.87–1.15)
Foot problems 1.11 (1.05–1.18) 1.08 (1.03–1.14) 0.94 (0.87–1.01) 0.96 (0.88–1.05)
Congestive heart failure 1.07 (1.00–1.15) 1.08 (1.02–1.15) 0.96 (0.88–1.05) 1.04 (0.94–1.15)
Peripheral vascular disease 1.09 (1.01–1.19) 1.07 (0.98–1.16) 1.06 (0.96–1.18) 0.93 (0.81–1.07)
COPD 1.12 (1.05–1.18) 1.12 (1.05–1.18) 1.10 (1.02–1.19) 1.01 (0.93–1.09)
Parkinson’s disease 0.92 (0.84–1.01) 0.87 (0.79–0.96) 0.90 (0.79–1.03) 0.78 (0.63–0.97)
Benzodiazepines 1.43 (1.34–1.53) 1.29 (1.21–1.38) 1.24 (1.15–1.33) 1.22 (1.13–1.32)
Antipsychotics 1.07 (1.02–1.13) 0.99 (0.94–1.04) 0.90 (0.83–0.97) 0.97 (0.86–1.09)
Antidepressants (including trazodone) 1.47 (1.40–1.54) 1.26 (1.20–1.33) 1.18 (1.11–1.27) 1.02 (0.94–1.12)
Gabapentinoids (pregabalin and/or gabapentin) 2.31 (2.19–2.44) 1.67 (1.58–1.75) 1.33 (1.24–1.42) 1.44 (1.32–1.57)
Acetaminophen 0.99 (0.93–1.05) 0.97 (0.92–1.03) 0.87 (0.81–0.94) 0.93 (0.86–1.02)
Non-steroidal anti-inflammatories 1.56 (1.39–1.75) 1.09 (0.97–1.23) 1.00 (0.89–1.13) 0.96 (0.83–1.10)
Oral corticosteroids 1.26 (1.13–1.40) 1.14 (1.02–1.28) 1.07 (0.94–1.22) 0.87 (0.71–1.07)
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also show that the adjusted prevalence of opioid use was as 
high as 16.7% among cognitively intact residents assessed 
with no pain and 10.2% among those with both no assessed 
pain and no pain-related conditions.

4  Discussion

In this population-based cross-sectional study of Ontario 
LTC residents assessed between 2018 and 2019, the overall 
prevalence of opioid use was 18.5% and pain was 29.4%. 
Among residents assessed with pain, most (72.1%) had 
less than daily mild-moderate pain. Opioid prevalence was 

lowest, but still notable (12.2%), among residents assessed 
as having no pain. Though the likelihood for receiving an 
opioid increased with pain symptom frequency and intensity 
(up to 55.7% for residents with severe pain), nearly half of 
residents with severe pain were not dispensed an opioid, with 
no evidence to suggest that these residents were more likely 
to receive non-opioid analgesics. Residents newly admitted 
to LTC and those with moderate to severe cognitive impair-
ment or with a diagnosis of dementia were significantly less 
likely to receive an opioid. Opioid use was, however, more 
prevalent among residents concurrently using specific cen-
tral nervous system medications, including gabapentinoids, 
benzodiazepines, and antidepressants. With a few exceptions 

Parkinson’s disease

Dementia

Severe to very severe cognitive impairment

Moderate to severe cognitive impairment

Entry LTC assessment

Male

Age 86+

0.50 0.75 1.00 1.25
Adjusted Risk Ratio

Severe pain / any frequency
Daily pain / mild−mod
Less than daily pain / mild−mod
No pain

Fig. 1  Adjusted risk ratio for opioid use associated with sociodemographic and clinical characteristics, stratified by pain frequency and intensity, 
among Ontario long-term care (LTC) residents
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(e.g., cognitive impairment), these associations were consist-
ent across all pain strata.

Our prevalence estimate of non-cancer pain is consist-
ent with that observed for US nursing home residents [3]. 
However, our prevalence of opioid use is lower than esti-
mates reported for LTC residents internationally (30–32% 
[3, 39]), including a 2015 investigation of all (palliative and 
non-palliative) older nursing home residents in Denmark 
(~ 42%) [40], and that observed for Ontario LTC residents 
in 2017 (19.6% [2]). As hypothesized, when examined by 
pain strata, our opioid estimates followed a similar pattern 
(i.e., higher prevalence with higher pain severity) to that 
shown in a recent US nursing home study [1].

The finding of a lower likelihood of opioid use for resi-
dents newly admitted to LTC (evident even among those 
with severe pain) raises concerns regarding possible discon-
tinuity in the assessment, recognition, and/or treatment of 
pain among older adults during care transitions (e.g., from 
home to hospital to LTC). Gilmore-Bykovskyi et al. [41] 
found that 23% of persons with dementia who were pre-
scribed an analgesic in hospital experienced a potentially 
abrupt discontinuation when discharged to skilled nursing 
facilities. It is also possible that heightened concern and 
oversight of opioid prescribing in the community [25] is 
contributing to a reduced prevalence of opioid use among 
those entering LTC more recently [17]. Among residents 

Foot problems

Oral disease

Surgical wounds

Serious pressure ulcer

Any fracture in past 180 days

Osteoporosis

Arthritis

Frail

0.75 1.00 1.25 1.50 1.75 2.00

Adjusted Risk Ratio

Severe pain / any frequency
Daily pain / mild−mod
Less than daily pain / mild−mod
No pain

Fig. 2  Adjusted risk ratio for opioid use associated with pain-related conditions, stratified by pain frequency and intensity, among Ontario long-
term care residents
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newly admitted, most (67%) came from home. This group 
had the lowest prevalence of opioid use relative to those 
coming from acute care or other settings. Though this obser-
vation may support the latter interpretation, there may be 
other plausible clinical reasons for lower opioid use among 
residents coming from home. Additional research is needed 
to understand the up-stream drivers and appropriateness of 
analgesic and other pain management strategies among older 
adults entering LTC, given potential concerns about timely 
medication reconciliation and pain assessment among those 
newly admitted to LTC [42].

Consistent with previous research [1, 3, 8, 18–21], we 
showed a lower prevalence of opioid use among residents 

with higher levels of cognitive impairment or with a diag-
nosis of dementia. While it is well recognized that pain is 
often poorly detected among residents who face challenges 
in expressing and/or communicating their pain symptoms 
to staff and family [1, 3, 8, 18–20], this does not fully 
explain the lower use of opioids evident among residents 
with dementia across pain strata. There may be a reluctance 
to use opioids for pain management, even when otherwise 
indicated, among those with dementia because of concerns 
about medication risks [7, 42]. We did observe a slightly 
higher adjusted prevalence of opioid use for residents with 
the highest level of cognitive impairment and pain intensity. 
This may reflect the use of opioids for comfort (end-of-life) 

Oral Corticosteroids

Non−steroidal anti−inflammatories

Acetaminophen

Gabapentinoids (pregabalin and/or gabapentin)

Antidepressants (incl trazodone)

Antipsychotics

Benzodiazepines

0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50
Adjusted Risk Ratio

Severe pain / any frequency
Daily pain / mild−mod
Less than daily pain / mild−mod
No pain

Fig. 3  Adjusted risk ratio for opioid use associated with select drug classes, stratified by pain frequency and intensity, among Ontario long-term 
care residents. Incl including



823Prevalence and Correlates of Opioid Prescribing in Long-Term Care

care in residents with advanced dementia. In the total cohort, 
residents with Parkinson’s disease were significantly less 
likely to receive an opioid. Few studies have examined Par-
kinson’s disease as a relevant correlate of opioid or other 
analgesic use [29], despite the high prevalence of pain, 
unique management considerations, and potential for under-
treatment among persons with this neurodegenerative disor-
der [43–45]. What underlies the lower prevalence of opioid 
use among residents with neurodegenerative disorders could 
include the under-recognition of pain, clinical uncertainty, 
and/or concerns about drug interactions and adverse events.

Frailty status has been relatively unexplored in LTC 
studies of analgesic use [2] despite being associated with 
pain and pain-related conditions [46] and its relevance to 

understanding the balance between benefit and risk for many 
medications [42, 47, 48]. Contrary to our hypothesis, frailty 
showed a statistically significant though modest positive 
association with opioid use overall and among residents 
assessed with no pain. The observation that this association 
was not more pronounced is encouraging from a risk per-
spective as the presence of frailty may exacerbate age-related 
changes in pharmacokinetics and pharmacodynamics [47], 
predisposing older residents to drug–drug and drug–disease 
interactions and poorer health outcomes. However, given 
the high prevalence of frailty among LTC residents [49], 
and our observation of an increased likelihood for concur-
rent use of other central nervous system medications among 
residents dispensed opioids, additional studies on the impact 

Fig. 4  a Adjusted prevalence of 
opioid use by cognitive impair-
ment level and pain frequency 
and intensity, among Ontario 
long-term care residents. b 
Adjusted prevalence of opioid 
use by cognitive impairment 
level and number of pain-related 
conditions, among Ontario 
long-term care residents 
assessed as having no pain
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of frailty on opioid-related health outcomes in this popula-
tion are warranted.

It is particularly challenging to interpret the associations 
observed between residents’ characteristics and opioid use in 
the no pain group. Some of these findings may reflect poten-
tially inappropriate use, though previous studies have raised 
concerns about the validity and reliability of the RAI-MDS 
2.0 pain items, especially for residents with cognitive and/or 
communication difficulties [50–53]. It is plausible that the 
no pain group includes a mix of residents with undetected 
pain, effectively treated pain, and truly no pain as well as 
those receiving opioids for other indications. This is sup-
ported by our findings showing a meaningful variation in 
the adjusted prevalence of opioid use by residents’ cognitive 
performance level and number of pain-related conditions in 
those assessed as having no pain with the RAI-MDS 2.0.

Contrary to our hypothesis, we showed significant posi-
tive associations between the use of several medication 
classes, most notably the use of gabapentinoids, benzodiaz-
epines, and antidepressants, and opioid use across all pain 
strata. As mentioned above, this concurrent use of multiple 
central nervous system medications among older residents, 
also noted elsewhere [1], is worrisome given the potential 
for elevated risks of significant drug interactions and adverse 
drug effects (e.g., increased sedation, confusion, falls, and 
mortality) in this population [5, 7, 54–57]. There is also 
emerging data that the coronavirus disease 2019 (COVID-
19) pandemic may be contributing to an increased likeli-
hood for potentially inappropriate concurrent use of opi-
oids, gabapentinoids, and various psychotropic medications 
among LTC residents [28]. The indications for (including 
empirical data on the prevalence of neuropathic pain [58, 
59]), and appropriateness of, concurrent use of opioids with 
gabapentinoids and/or benzodiazepines in the LTC setting 
are priority areas for future research.

Regarding the other medications examined, we found no 
significant associations between the receipt of an antipsy-
chotic and opioid use, overall and across pain strata. These 
findings suggest that residents not receiving an opioid 
(including those in severe pain) were not necessarily more 
likely to receive an antipsychotic, though additional research 
on the inter-relationships between sub-optimal pain man-
agement, resident behaviors, and potentially inappropriate 
antipsychotic use are needed [60]. Among residents assessed 
with any pain, there were generally weak to no associations 
observed between the receipt of other analgesics and opioid 
use.

Our population-based data, capturing all non-palliative 
residents of Ontario LTC homes, and our stratified analy-
ses illustrating the relevance of residents’ characteristics to 
opioid use across levels of their assessed pain, are important 
strengths of our study. The richness of the clinical assess-
ment items linked to provincial prescription drug claims and 

other administrative data allowed us to conduct a compre-
hensive exploration of a diverse range of potential correlates 
of opioid use, including several not previously explored. 
Though our stratified analyses help to inform our under-
standing of resident sub-groups at risk for opioid-related 
harms or potential sub-optimal management of daily or 
severe chronic pain, the RAI-MDS 2.0 pain items are known 
to underestimate the prevalence of pain, especially among 
residents with cognitive and/or communication difficulties 
[51–53]. As such, it is likely that pain frequency and sever-
ity were underestimated across all four pain strata. We also 
did not have access to data regarding non-pharmacological 
pain treatments. A further limitation is the absence of data 
regarding the indications for use or non-use of an opioid, 
which precludes us from making definite conclusions regard-
ing the appropriateness of opioid prescribing. The prescrip-
tion claims measures do not necessarily reflect whether a 
medication was taken as directed (though medication use 
is carefully supervised by clinicians in LTC) and may not 
capture some common non-prescription analgesics. Our 
cross-sectional design also limits our interpretation regard-
ing the direction of some observed associations. Though 
population-based, our findings may not be generalizable to 
older adults receiving care in the community or LTC in other 
regions.

5  Conclusions

Notwithstanding the potential limitations of the RAI-MDS 
2.0 pain items, our findings suggest that older adults newly 
admitted to LTC and with dementia are significantly less 
likely to be dispensed an opioid, even in the presence of 
more frequent or intense pain. Regardless of pain symptom 
level, residents receiving an opioid are significantly more 
likely to be exposed to multiple and potentially worrisome 
drug combinations, including the concurrent use of gabap-
entinoids and benzodiazepines. Our observations regarding 
opioid use among residents with no assessed pain and/or 
no pain-related conditions also indicate potentially inap-
propriate use in need of further investigation. Our findings 
echo those of others [42] calling for significant clinical and 
policy changes in LTC to improve the recognition, assess-
ment, and management of non-cancer pain. The increasing 
prevalence of pain and clinical complexity of LTC residents 
also illustrates the urgency for robust investigations of the 
safety and effectiveness of pain management strategies in 
this care setting.
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