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Objective: To examine the effect of the pandemic on, and factors associated with, change in home care
(HC) recipients’ capacity for instrumental activities of daily living.
Design: Retrospective cohort study.
Setting and participants: HC recipients in Ontario, Canada, between September 1, 2018, and August 31,
2020, who were not totally dependent on others and not severely cognitively impaired at baseline.
Methods: Data were collected with the interRAI Home Care assessment. Outcomes of interest were de-
clines in instrumental activities of daily living. Factors hypothesized to be associated with declining
function were entered as independent variables into multivariable generalized estimating equations, and
results were expressed as odds ratios (ORs) with 95% confidence intervals (CIs). Those significant at
P < .01 were retained in the final models.
Results: There were 6786 and 5019 HC recipients in the comparison and pandemic samples, respectively.
Between baseline and follow-up for the 2 groups, 34.1% and 42.1% of HC recipients declined in shopping,
whereas 25.2% and 30.5% declined in transportation capacity in the comparison and pandemic sample,
respectively. For shopping, those with cognitive impairment (OR 0.83, 95% CI 0.76-0.89) and receiving
formal care (OR 0.72, 95% CI 0.62-0.85) were less likely to decline, whereas those who were older (OR
1.91, 95% CI 1.69-2.16) and had unstable health (OR 1.31, 95% CI 1.16-1.48) were more likely. For trans-
portation, those receiving informal (OR 0.71, 95% CI 0.61-0.81) or formal care (OR 0.56, 95% CI 0.47-0.67)
were less likely to decline, whereas those who were older (OR 1.81, 95% CI 1.58-2.07) and had unstable
health (OR 1.35, 95% CI 1.119-1.54) were more likely.
Conclusions and implications: The pandemic was associated with a decline in HC recipients’ capacity for
shopping and transportation. HC recipients who are older and have unstable health may benefit from
preventive strategies.
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The COVID-19 pandemic resulted in widespread physical
distancing and stay-at-home orders. Because of the increased risk of
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serious complications of COVID-19 for vulnerable older adults,1 re-
strictions were especially strict for Canadian home care (HC) recipi-
entsdthose receiving formal personal support or professional
services (eg, nursing, physical therapy, occupational therapy) for
60 days or more within their home.2 HC recipients tend to be older
and live with complex health conditions.3

In Canada, there were reports of functional decline in older adults
receiving community services during the pandemic because of
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interruptions to service provision,4 and many sources posit that
physical distancing has led to decreased physical activity, further
increasing the risk for functional decline.5e7 However, this has not
been substantiated with empirical evidence for the HC population.
Therefore, our study examines the effect of the pandemic on, and
factors associated with, the change in instrumental activities of daily
living (IADL) of HC recipients in Ontario, Canada.

Methods

Data for this retrospective study were obtained from the interRAI
Home Care (HC) assessment. In Ontario, Canada, the interRAI HC is a
valid and reliable8e10 assessment used by care coordinators (often
nurses) as part of routine clinical practice to gather person-level data
on HC recipients who are expected to require HC services for at least
2 months.8 It is completed on admission and every 6-12 months
thereafter, or earlier if there is a significant health change. Assess-
ments are typically completed in person; however, in April 2020, HC
providers in Ontario temporarily completed many assessments
virtually to minimize close contact with recipients.11

The comparison sample included all HC recipients with an interRAI
HC assessment completed in the community between September 1,
2018, and February 28, 2019, and a follow-up completed in any setting
(ie, community or hospital) between March 1, 2019, and August 31,
2019 (n ¼ 26,492). The pandemic sample was constructed in the same
way, but between September 1, 2019, and August 31, 2020 (n ¼
19,126). We chose to have the baseline assessment for the pandemic
sample prior toMarch 2020 to be able to describe change that resulted
between baseline and follow-up because of the onset of the pandemic.
We restricted the first assessment to the community, as the charac-
teristics of people receiving an assessment in hospital are different
from those living at home (eg, to determine long-term care place-
ment). We excluded all assessments completed in the Ontario Health
West region because they chose to discontinue interRAI HC assess-
ments during the first wave of the pandemic.

We excluded HC recipients whose IADL capacity at baseline was
impaired such that further decline was unlikely (ie, maximal or total
dependence) and those with severe cognitive impairment (ie, first
assessment Cognitive Performance Scale score of �4) as IADL would
likely be managed by informal or formal caregivers.

Outcomes of interest were capacity of HC recipients to complete
IADL: meal preparation, ordinary housework, managing finances,
managing medications, phone use, stairs, shopping, and trans-
portation. Each item is scored 0 (independent) to 6 (total depen-
dence). Capacity, defined as the presumed ability to carry out the
activity as independently as possible, is judged by the assessor based
on their observations and discussions with the individual. The inter-
RAI HC is gathered by trained assessors who are most often nurses.12

For the IADL capacity items, they are instructed to question the person
about his or her performance of normal activities around the home or
in the community in the last 3 days.12 The assessors are also instructed
to talk to family members if they are available. Finally, the assessors
are instructed to use their own observations in the home environment
as they gather information.12 Capacity is based on the assessor’s data-
informed speculation about what the person might be able to do for
themselves based on demonstrated skills or physical attributes. In
contrast, performance is the person’s actual level of involvement in
the activity and the type and amount of support actually received.
Assessors are instructed to distinguish between nonperformance that
is due to impairment of capacity (caused by health problems) and that
due to other factors (not related to the person’s health). We chose
capacity rather than performance because we could not distinguish
between declines in performance associated with fewer opportunities
to perform the IADL (ie, stores being closed, people limiting outings to
reduce the chance of contracting COVID) vs real changes in
performance associated with physical function. In the context of the
pandemic, performance would be limited for everyone because of
public health measures (eg, closed stores) whereas capacity (eg, could
they go out shopping if they had the opportunity) might not and
would depend on their presumed ability to do so. Performance of an
activity can also be confounded by shared task assignments (eg,
partners sharing parts of IADL tasks) and societal norms as to who
should perform the tasks (eg, meal preparation and housework). IADL
capacity has been shown to be related to cognition, hours of informal
and formal care, levels of exercise, being housebound, functional
improvement, and long-term care admission.13e15 First, we examined
the proportion of HC recipients whose IADL capacity declined be-
tween their 2 assessments in both samples. For IADL where there was
a statistically significant difference, assessed via chi-square tests, be-
tween the proportion of HC recipients declining in the pandemic vs
the comparison sample, we examined factors associated with decline.
The outcomes examined were dichotomousddecline (yes/no) at the
follow-up as compared to the baseline assessment.

The following independent variables were hypothesized to have a
relationship with IADL capacity:

1. Frailty: The interRAI HC Frailty Scale is a 29-item scale, scored
from zero or no frailty markers to a maximum of 29.16 Within
the newer version of the interRAI HC there are no variables for
2 of the original scale items: renal failure and loss of appetite.
Thus, we constructed the scale to have 27 items and found it to
be highly correlated with the 29-item scale (r ¼ 0.989). The 27-
item scale has not been validated in other studies to date.

2. Health instability: The Changes in End-Stage Disease, Signs and
Symptoms (CHESS) Scale measures the degree of health
instability, scored from 0 (no instability) to 5 (severe
instability).17

3. Hearing and vision: The Deaf Blind Severity Indexmeasures the
degree of hearing and vision impairment, scored from 0 (no
impairment in either sense) to 6 (severe impairment in both
senses).18

4. Functional abilities: The Activity of Daily Living Hierarchy Scale
measures functional abilities in basic activities of daily living
(eg, walking, dressing, grooming, toilet use, bed mobility),
scored from 0 (no impairment) to 6 (severe impairment).13

5. Cognition: The Cognitive Performance Scale measures cogni-
tive abilities, scored from 0 (no impairment) to 6 (severe
impairment).19

6. Depression: The Depression Rating Scale measures depressive
symptoms, scored from 0 to 14, where a score of 3 or higher
suggests possible depression.20

Age, sex, selected health conditions that affect cognition, physical,
and mental health (ie, dementia, congestive heart failure, Parkinson’s
disease, and bipolar disorder), whether the person lives alone, and
their reported amount of time spent with other people through
informal (eg, family and friends) and formal (eg, health care providers)
care were also included.

We used frequency statistics and chi-square tests to compare the
clinical characteristics of the 2 samples. All independent variables
were entered into bivariate generalized estimating equation models.
Final multivariate models were constructed by adding all variables to
the model and retaining those significant at P < .01. Analyses were
completed in SAS, version 9.4 (SAS Institute). This study received
clearance from the research ethics board at the University of
Waterloo and Dalhousie University.

Results

There were 6786 and 5019 HC recipients in the comparison and
pandemic samples, respectively. Of these HC recipients, 887 (13.1%)



Fig. 1. Percentage of home care clients experiencing decline in instrumental activities of daily living.
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were in both the comparison and the pandemic samples. Figure 1
shows the percentage of people declining in each IADL. The largest
difference was observed in shopping and transportation; thus, we
selected these outcomes to examine factors associated with decline.
Table 1 describes the characteristics of the samples and presents the
results of the bivariate and multivariate models for the 2 outcomes. A
slightly higher percentage of HC recipients in the pandemic sample
had unstable health, were cognitively impaired, and did not have
depressive symptoms.

The pandemic period was associated with higher odds of both
shopping and transportation decline. In the final multivariate model,
HC recipients who were older and had health instability had higher
odds of declining in shopping capacity whereas those with cognitive
impairment and receiving formal care had lower odds. Likewise, being
older and having health instability was associated with higher odds of
declining transportation capacity whereas receiving informal and
formal care was associated with lower odds.

Discussion

Our study found that the pandemic was associated with a decline in
the capacity of HC recipients for shopping and transportation after
adjusting for a large range of functional, cognitive, and medical cova-
riates. Individualswith cognitive impairmentand receiving informaland
formal care were less likely to decline, whereas those who were older
and had unstable health and functional impairment were more likely.

A critical dimension of this research is that we show that capacity
for shopping and transportation IADL declined whereas HC recipients
faced the same access constraints as the entire population. Capacity
refers to the presumed ability of the HC recipient to complete the
activity, whereas performance describes what the person actually did.
During the pandemic, most people limited their movement to within
the community. As such, most faced decreases in their performance of
shopping and transportation. However, our study reveals decreased
capacity for these activities, indicating that the perceived ability of the
HC recipient to complete the tasks decreased. These results could
indicate perceived loss of function and cognition to independently
complete these activities by the HC recipient, family members, and
caregivers. HC recipients’ perceived loss of function could be due to
not having as much opportunity to engage in these activities because
of physical distancing measures, thus making them feel uncertain that
they could complete it independently. In contrast, HC recipients would
have continued to have the opportunity to engage in the other IADL
(eg, managing finances and medications, housework), which is why
we may not see differences in the proportion declining in those ac-
tivities. Alternatively, perceived loss of function could be related to an
increased sedentary lifestyle, or HC recipients contracting COVID and
seeming more functionally impaired.

Functional loss typically follows a distinct progression, whereby
people lose their ability to perform IADL followed by basic activities of
daily living (eg, dressing, personal hygiene, walking).21 In the first
wave of the pandemic, we observed negative changes in shopping and
transportation capacity. Our results are from early in the pandemic,
and if functional decline continues through subsequent waves, we
may see decline in other IADL and basic ADL. Functional decline is
important to prevent as it is associated with increased institutionali-
zation and risk of mortality.22 Strategies that improve movement and
physical activity, such as physical and occupational therapy pro-
grams,23,24 are necessary to prevent further functional decline. Our
work suggests HC recipients being older and having unstable health
may be the biggest benefactors of these strategies. We found that HC
recipients with mild to moderate cognitive impairment were less
likely to decline in their capacity for shopping than those without. The
observed relationship may be because HC recipients with mild to
moderate cognitive impairment may not have been completing these
IADL independently at baseline. Althoughwe attempted to account for
this issue by limiting our sample to those without moderate to severe
cognitive impairment, it could be that even those with mild to mod-
erate cognitive impairment had less opportunity for decline. This issue
should be examined further in future work.

A strength of our study is we had a comparison sample from the
year prior to the pandemic, allowing for comparison of functional



Table 1
Sample Description and Univariate and Multivariate Model Results

Characteristics Sample Description Univariate and Multivariate Models

Comparison Sample,
n (%)
(n ¼ 6786)

Pandemic Sample,
n (%)
(n ¼ 5019)

Shopping Decline Transportation Decline

Univariate OR
(95% CI)

Multivariate OR
(95% CI)

Univariate OR
(95% CI)

Multivariate OR
(95% CI)

Pandemic (Ref.: no pandemic) d d 1.44 (1.32-1.54) 1.43 (1.33-1.55) 1.31 (1.23-1.39) 1.31 (1.21-1.42)
Age
18-64 y 1078 (15.9) 829 (16.5) Ref. Ref. Ref. Ref.
65-74 y 1343 (19.8) 956 (19.1) 1.31 (1.15-1.49) 1.30 (1.14-1.48) 1.32 (1.18-1.48) 1.34 (1.15-1.55)
75-84 y 2221 (32.7) 1643 (32.7) 1.54 (1.36-1.73) 1.52 (1.34-1.72) 1.57 (1.41-1.73) 1.50 (1.31-1.72)
�85 y 2144 (31.6) 1590 (31.7) 1.91 (1.70-2.15) 1.91 (1.69-2.16) 1.90 (1.71-2.10) 1.81 (1.58-2.07)

Sex (Ref.: female) 4239 (62.5) 3170 (63.2) 0.92 (0.85-1.00) d 0.97 (0.91-1.03) d

InterRAI Home Care Frailty Scale
0-6 (no to mild frailty) 1741 (25.7) 1228 (24.5) Ref. d Ref. d

7-9 2119 (31.2) 1604 (32.0) 1.00 (0.91-1.11) d 1.05 (0.96-1.16) d

10-12 1732 (25.5) 1323 (26.4) 1.00 (0.90-1.11) d 0.99 (0.90-1.08) d

13-14 667 (9.8) 518 (10.3) 0.96 (0.83-1.10) d 0.91 (0.81-1.01) d

15-16 351 (5.2) 239 (4.8) 0.96 (0.80-1.15) d 0.95 (0.83-1.08) d

17-27 (severe frailty) 176 (2.6) 107 (2.1) 0.80 (0.62-1.04) d 0.84 (0.72-0.99) d

CHESS Scale
0 (no instability) 1375 (20.3)* 909 (18.1)* Ref. Ref. Ref. Ref.
1-2 (mild instability) 3962 (58.4)* 2963 (59.0)* 1.03 (0.93-1.13) 1.01 (0.92-1.12) 1.11 (1.02-1.21) 1.09 (0.97-1.20)
3þ (moderate to severe instability) 1449 (21.4)* 1147 (22.9)* 1.34 (1.19-1.51) 1.31 (1.16-1.48) 1.33 (1.21-1.46) 1.40 (1.24-1.60)

Deaf Blind Severity Index
0 (none) 2563 (37.8) 1836 (36.6) Ref. d Ref. d

1-2 (mild) 2723 (40.1) 2057 (41.0) 1.11 (1.01-1.20) d 1.13 (1.05-1.21) d

3þ (moderate to severe) 1499 (22.1) 1126 (22.4) 1.19 (1.08-1.32) d 1.16 (1.07-1.25) d

Activity of Daily Living Hierarchy Scale
0 (no impairment) 1896 (27.9) 1317 (26.2) Ref. d Ref. d

1-2 (mild impairment) 1563 (23.0) 1216 (24.2) 0.88 (0.81-0.86) d 1.02 (0.93-1.12) d

3-4 (moderate impairment) 2778 (40.9) 2059 (41.0) 0.96 (0.86-1.07) d 1.28 (1.14-1.43) d

5-6 (severe impairment) 549 (8.1) 427 (8.5) 0.85 (0.69-1.03) d 1.29 (1.05-1.59) d

Cognitive Performance Scale
0-1 (no to mild impairment) 2633 (38.8)* 1823 (36.3)* Ref. Ref. Ref. d

2-3 (mild to moderate impairment) 4153 (61.2)* 3196 (63.7)* 0.92 (0.85-1.00) 0.83 (0.76-0.89) 0.93 (0.87-0.99) d

Depression Rating Scale
0 (none) 3525 (52.0)* 2683 (53.5)* Ref. d Ref. d

1-2 (mild) 1878 (27.7)* 1439 (28.7)* 0.98 (0.90-1.08) d 0.97 (0.91-1.05) d

�3 (moderate) 1383 (20.4)* 897 (17.9)* 0.95 (0.86-1.05) d 0.97 (0.90-1.06) d

Dementia 1423 (21.0) 1034 (20.6) 1.19 (1.09-1.31) d 1.23 (1.15-1.32) d

Congestive Heart Failure 868 (12.8) 623 (12.4) 0.98 (0.88-1.10) d 0.96 (0.87-1.05) d

Parkinson’s disease 306 (4.5) 204 (4.1) 1.22 (1.02-1.47) d 1.23 (1.07-1.40) d

Bipolar disorder 153 (2.3) 128 (2.6) 0.72 (0.56-0.94) d 0.73 (0.59-0.92) d

Lives alone 3609 (53.2) 2677 (53.3) 0.90 (0.83-0.97) d 1.00 (0.94-1.06) d

Informal care
0-10 h 5743 (84.6) 4304 (85.8) Ref. d Ref. Ref.
10-20 h 781 (11.5) 569 (11.3) 0.98 (0.87-1.11) d 0.88 (0.81-0.95) 0.71 (0.61-0.81)
�20 h 262 (3.9) 146 (2.9) 1.16 (0.95-1.43) d 0.98 (0.87-1.10) 0.93 (0.73-1.18)

Formal hours
0-100 min 3404 (50.2) 2543 (50.7) Ref. Ref. Ref. Ref.
100-500 min 2850 (42.0) 2131 (42.5) 0.74 (0.68-0.80) 0.77 (0.71-0.83) 0.73 (0.68-0.77) 0.63 (0.57-0.68)
�500 min 532 (7.8) 345 (6.9) 0.63 (0.54-0.74) 0.72 (0.62-0.85) 0.69 (0.62-0.77) 0.57 (0.47-0.68)

OR, odds ratio.
Variables not retained in the model are indicated by dashes.

*c2 P < .01.
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decline that normally occurs for people receiving HC with that of
pandemic-associated functional decline. We did, however, observe
small differences in our 2 samples, which has been found in other
work by our group.25 We cannot be certain if these small differences
were observed because of prioritization of complex HC recipients or
real change in health status of the population. Furthermore, the
different modes of assessment between the 2 groups could have
biased our results, with some assessments being completed virtually
during the pandemic, limiting the amount of visual and sensory in-
formation available to the assessor. Specifically, assessments not
completed in person could have relied more heavily on HC recipients’
or their caregivers’ perceptions of their capacity, which could differ
from the perceptions of a trained assessor. Finally, given some HC
recipients were in both the pandemic and comparison samples, the
observed differences may be because of sample aging. However, only
13.1% of the sample overlapped between the 2 groups, so this effect
may be small.

Conclusions and Implications

In conclusion, the pandemic was associated with a decline in ca-
pacity of HC recipients for shopping and transportation. HC recipients
who are older and had unstable healthweremore likely to decline and
could benefit from preventive strategies specifically designed for this
group.
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