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Objectives: To examine the association between the COVID-19 pandemic and opioid use among nursing
home residents followed up to March 2021, and possible variation by dementia and frailty status.
Design: Population-based cohort study with an interrupted time series analysis.
Setting and Participants: Linked health administrative databases for residents of all nursing homes (n ¼
630) in Ontario, Canada were examined. Residents were divided into consecutive weekly cohorts (first
observation week was March 5 to 11, 2017 and last was March 21 to March 27, 2021).
Methods: The weekly proportion of residents dispensed an opioid was examined overall and by strata
defined by the presence of dementia and frailty. Autoregressive Integrated Moving Average models with
step and ramp intervention functions tested for immediate level and slope changes in weekly opioid use
after the onset of the pandemic (March 1, 2020) and were fit on prepandemic data for projected trends.
Results: The average weekly cohort ranged from 76,834 residents (prepandemic) to 69,359 (pandemic
period), with a consistent distribution by sex (69% female) and age (54% age 85 þ years). There was a
statistically significant increased slope change in the weekly proportion of residents dispensed opioids
(parameter estimate (b) ¼ 0.035; standard error (SE) ¼ 0.005, P < .001). Although significant for all 4
strata, the increased slope change was more pronounced among nonfrail residents (b ¼ 0.038; SE ¼
0.008, P < .001) and those without dementia (b ¼ 0.044; SE ¼ 0.008, P < .001). The absolute difference in
observed vs predicted opioid use in the last week of the pandemic period ranged from 1.25% (frail
residents) to 2.28% (residents without dementia).
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Conclusions and Implications: Among Ontario nursing home residents, there was a statistically significant
increase in opioid dispensations following the onset of the pandemic that persisted up to 1 year later.
Investigations of the reasons for increased use, potential for long-term use and associated health con-
sequences for residents are warranted.

� 2022 AMDA e The Society for Post-Acute and Long-Term Care Medicine.
In Canada and other countries, the COVID-19 pandemic has been
associated with pronounced adverse health and quality of life out-
comes among older adults living in nursing homes.1e3 As COVID-19
cases increased across homes, associated staffing shortages and pub-
lic health restrictions led to significant disruptions in health and social
care services and the loss of in-person family/friend caregiver sup-
ports for residents.3e5 As a result, many residents experienced
increased social isolation and new or aggravated physical and mental
health concerns.6,7 These intersecting care and health challenges may
have contributed to important changes in the prescribing and clinical
oversight of select medication classes that pose potential risks for
older residents,8e10 many of whom are frail and/or have dementia.11

Previously, we showed that the initial wave of the COVID-19
pandemic (March to July 2020) was associated with an increase in
the use of psychotropics among nursing home residents in Ontario,
Canada.11 We also observed a statistically significant but modest ab-
solute increase (1.1%) in opioid use among residents. The reasons for
this rise in opioid use are unclear. It may reflect their increased use for
pain or behavioral management coupled with the lack of non-
pharmacologic options for these indications,12,13 as well as for symp-
tom management and palliative care of residents with COVID-19.14

Conversely, others have suggested the potential for opioid underuse
during the pandemic because of disruptions in palliative care ser-
vices15 and heightened difficulties in assessing pain.13

As both the over- and underuse of opioidsmay pose serious risks to
the health and well-being of residents,16e18 it is important to under-
stand the longer-term changes in opioid dispensations associated
with the COVID-19 pandemic in this care setting and whether use
varied for residents more vulnerable to potentially inappropriate use.
Our objectives were to examine (1) whether the COVID-19 associated
increase in opioid use observed among Ontario nursing home resi-
dents during the first wave persisted over the second wave (to March
2021), and (2) if opioid dispensations varied by resident dementia and
frailty status. We focused on dementia and frailty to examine resident
subgroups with an increased likelihood for opioid use during the
pandemic and/or associated adverse effects.12,13,16

Methods

Study Design and Setting

We conducted a population-based cohort study with interrupted
time-series analysis of opioid dispensations among nursing home
residents in Ontario, Canada, from March 5, 2017 to March 27, 2021,
using clinical and health administrative databases. Ontario’s publicly
funded provincial health plan covers most nursing home costs,
including prescription medications listed on the provincial drug for-
mulary, as well as all medically necessary hospital and physician
services. During this period, there were 630 nursing homes in oper-
ation in Ontario.

Data Sources and Participants

We used the Registered Persons Database, Ontario Drug Benefit
claims database, Discharge Abstract Database, Ontario Health Insur-
ance Plan claims database and Continuing Care Reporting System.
Databases were linked using encoded identifiers and analyzed at ICES.
This study was authorized under section 45 of Ontario’s Personal
Health Information Protection Act, which does not require research
ethics board review.

For each week in our study period starting on a Sunday (index
date), beginning with March 5 to 11, 2017 and ending March 21 to 27,
2021, we created a cohort of persons residing in Ontario nursing
homes who were alive and eligible to receive medication on the index
date. Nursing home residence was determined using a validated al-
gorithm based on medication claims (Ontario Drug Benefit) and
physician visits (Ontario Health Insurance Plan).19 On each weekly
index date, we excluded residents concurrently admitted to an inpa-
tient facility (0.3% to 1.2% of residents across study weeks), without a
previous full Resident Assessment Instrument Minimum Data Set,
version 2.0 (RAI-MDS 2.0; 2.6% to 3.6%) administered, with missing
age and/or sex, or �110 years of age (<0.01% across study weeks).
Measures

At the index date for each weekly cohort, age, sex and date of death
were obtained from the Registered Persons Database and inpatient
admissions from the Discharge Abstract Database. Data from resi-
dents’most recent full RAI-MDS 2.0 completed prior to the studyweek
were used to derive a validated frailty index20 (with those exhibiting
>30% of potential health deficits defined as frail) and identify the
presence of dementia (from the diagnostic checklist).

We computed the proportion of residents (per 100) where a course
of opioid therapy (estimated using the dispensation data and days
supplied) overlapped the observation week by at least one day.11 The
156 weeks prior to, and the 56 weeks post-March 1, 2020, were
defined as the prepandemic and pandemic periods, respectively.
Analysis

Autoregressive Integrated Moving Average (ARIMA) models21,22

with step and ramp intervention functions were used to test for an
immediate level change and slope change in weekly opioid use
following March 1, 2020, both in the overall time-series and stratified
by resident frailty and dementia status. We first differenced our
weekly time-series data by a lag of 1 week to achieve stationarity and
account for longitudinal time trends in medication use. Autocorrela-
tion function and partial autocorrelation function correlograms
identified the need for moving average terms at a lag of 1 and 2 weeks,
and an autoregressive term at a lag of 52 weeks to account for annual
trend. We fit our ARIMAmodels on data from the prepandemic period
to forecast predicted opioid use in the hypothetical absence of a
pandemic.

In separate sensitivity analyses, we repeated ARIMA modeling: (1)
excluding residents with an inpatient hospitalization and/or outpa-
tient consultation for palliative care (since April 2002) prior to each
study week; and (2) testing alternate intervention points aligned with
Ontario-wide public health restrictions (March 14, 2020) and peak
mortality within LTC homes (April 19, 2020).3,23
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Results

The average weekly cohort ranged from 76,834 residents (pre-
pandemic) to 69,359 (pandemic period). There was a consistent dis-
tribution by sex (average 69% female), age (54% age 85 þ years) and
dementia diagnosis (64%) over these periods. The average proportion
of residents defined as frail increased slightly from the pre- (58%) to
the post-pandemic (60%) period, as did the average proportion
receiving palliative care services or consults (14.2% to 18.5%).

Relative to nonfrail residents, those identified as frail were more
likely to be dispensed opioids throughout the study period (Figure 1).
Those with dementia showed a lower prevalence of opioid use
compared with the nondementia group during this period (Figure 2).
Across all strata there was a modest decline in weekly opioid dis-
pensations evident during the prepandemic period.

Following the onset of the pandemic there was a statistically sig-
nificant increased slope change in the weekly proportion of residents
dispensed opioids [parameter estimate (b) ¼ 0.035; standard error
(SE) ¼ 0.005, P < .001] (Table 1). Although statistically significant for
both nonfrail (b ¼ 0.038; SE ¼ 0.008, P < .001) and frail (b ¼ 0.024;
SE¼ 0.007, P< .001) residents, it was more pronounced in the nonfrail
group. Similarly, though there was also a statistically significant
increased slope change in the weekly proportion of residents
dispensed opioids following the pandemic onset among both those
with (b ¼ 0.031; SE ¼ 0.007, P < .001) and without (b ¼ 0.044; SE ¼
0.008, P < .001) dementia, it was more pronounced among the non-
dementia group. Consistent findings of a statistically significant
increased slope change in opioid dispensations were observed when
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Fig. 1. Observed weekly proportion of Ontario nursing home residents dispensed op
(1) excluding residents receiving palliative care services (b ¼ 0.037;
SE ¼ 0.006, P < .001) and (2) using March 14, 2020 (b ¼ 0.035; SE ¼
0.005, P < .001) or April 19, 2020 (b ¼ 0.034; SE ¼ 0.006, P < .001) as
alternate intervention dates.

The absolute difference in observed vs projected opioid use in the
last week of the pandemic period was higher for nonfrail (1.93%) than
frail (1.25%) residents and for residents without dementia (2.28%) than
with (1.64%) (Table 1; Figures 1 and 2).

Discussion

Among nursing home residents in Ontario, Canada, we observed a
statistically significant increase in opioid dispensations following the
onset of the pandemic that persisted to the end of March 2021. Un-
expectedly, the slope change in opioid use was more pronounced
among nonfrail residents and those without dementia. The absolute
increase in use across strata 1 year after the onset of the pandemicwas
generally modest but more pronounced (w2%) among residents
without dementia and those who were not frail.

Data regarding opioid use by nursing home residents during the
COVID-19 pandemic are scarce, despite the potential for increased use
(for acute or chronic pain)12,24 as well as underuse due to poorer pain
detection and management13 during this time. Our findings illustrate
that the initial rise in opioid use we observed during the first wave of
the pandemic11 was not a temporary one but rather remained
consistent with a week over week increase in use (ie, positive slope
change) over the second wave as well. Though an increase in opioid
use during the early months of the pandemic may reflect appropriate
ted rate, all residents
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ted rate, not frail residents

Projected rate 95%CI, all residents
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ioids compared with projected use, all residents and by frailty (frail vs not frail).
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Fig. 2. Observed weekly proportion of Ontario nursing home residents dispensed opioids compared with projected use, all residents and by dementia (diagnosis present vs absent).
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and rational prescribing (eg, increased need for end-of-life care and/or
management of pain), the finding that this increased use persisted
over a period when COVID-19 deaths in Ontario nursing homes were
substantially lower23 and remained evident in analyses excluding
residents receiving palliative care services, raises concerns regarding
both the reasons for continued use and associated opioid-related
health risks for older residents. Further investigation via interprofes-
sional case conferences of the factors driving continued opioid use in
the nursing home setting and the need for deprescribing interventions
are warranted.

Though still statistically significant, the more muted slope change
and absolute increase in weekly opioid dispensations evident among
frail residents and those with dementia may be viewed positively
given their heightened risks for adverse opioid-related effects.16 It
also appears that opioids were not primarily being used to manage
increased behaviors among residents with dementia during the
initial waves of the pandemic, though definitive conclusions require
further data on indications for use. An alternative explanation,
assuming some increase in opioid prescribing was warranted and
appropriate, is that these residents may have been under-treated. It is
well known that nursing home residents with cognitive and
communication impairments are less likely to have their pain
adequately recognized or treated18 and their risk for undertreatment
may have increased during the pandemic given staffing shortages
and visitor restrictions. Conversely, nonfrail residents and those
without dementia may have been able to effectively communicate
their pain (and have it recognized by care providers), which may
have resulted in their increased likelihood to be dispensed an opioid
(especially given the reduced access to nonpharmacologic pain
management strategies during the pandemic). Further work is
needed to determine if the overall increase in opioid use and dif-
ferences observed for those with and without frailty or dementia
represent appropriate prescribing.

It is also interesting to consider the historical trends in opioid use
in nursing homes. Throughout our study period, weekly opioid use
was higher among frail residents and those without dementia. We
showed similar findings for these strata in an earlier study of opioid
prescribing patterns among Ontario nursing home residents between
2009 and 2017.25 However, contrary to our current study illustrating
an overall decline in opioid use in the few years prior to the pandemic,
this earlier study revealed an increase in prevalent opioid use (largely
driven by increased hydromorphone use) that was more pronounced
among residents who were frail or had dementia. Though analytical
approaches differed between these studies, both reveal important
historical and pandemic related changes in opioid prescribing pat-
terns within this care setting that are unlikely to be explained by
changing resident characteristics alone.

Important strengths of our study include the use of population-
based clinical and health administrative data and robust analytical
methods covering the first and second waves of the pandemic. Limi-
tations include the use of dispensations to estimate medication
exposure, uncertainty about the persistence of use at the individual
level, and absence of information on treatment indications, appro-
priateness and associated health and quality of life outcomes. We are
also unable to comment on the relevance of home specific COVID-19
infection or death rates to the observed opioid changes.
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Conclusions and Implications

In this population-based, time-series analysis of Ontario nursing
home residents, we observed a statistically significant increase in the
use of opioids following the onset of the COVID-19 pandemic that
persisted up to 1 year later. Although absolute differences were small,
they were more pronounced for residents without dementia or frailty.
Prescribers face significant challenges in balancing the need for
effective pain management with the potential risks posed by opioid
medications in older nursing home residents. These challenges were
likely complicated with the emergence of the pandemic and in the
absence of clear guidance and policy regarding pain management in
nursing home settings, may have contributed to a rise in opioid use
that persisted beyondwhatmay be appropriate. There is a need for in-
depth investigation of the reasons for this increased opioid use and
possible consequences which may include a higher risk of falls and
worsening frailty among this population.
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