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Long-term care (LTC) residents, isolated because of the COVID-19 pandemic, are at increased risk for
negative mental health outcomes. The purpose of our article is to demonstrate how the interRAI LTC
facility (LTCF) assessment can inform clinical care and evaluate the effect of strategies to mitigate
worsening mental health outcomes during the COVID-19 pandemic. We present a supporting analysis of
the effects of lockdown in homes without COVID-19 outbreaks on depression, delirium, and behavior
problems in a network of 7 LTC homes in New Brunswick, Canada, where mitigative strategies were
deployed to minimize poor mental health outcomes (eg, virtual visits and increased student volunteers).
This network meets regularly to review performance on risk-adjusted quality of care indicators from the
interRAI LTCF and share learning through a community of practice model. We included 4209 assessments
from 765 LTC residents between January 2017 to June 2020 and modeled the change within and between
residents for depression, delirium, and behavioral problems over time with longitudinal generalized
estimating equations. Though the number of residents who had in-person visits with family decreased
from 73.2% before to 17.9% during lockdown (chi square, P < .001), the number of residents experiencing
delirium (4.5%-3.5%, P ¼ .51) and behavioral problems (35.5%-30.2%, P ¼ .19) did not change. The pro-
portion of residents with indications of depression decreased from 19.9% before to 11.5% during lock-
down (P < .002). The final multivariate models indicate that the effect of lockdown was not statistically
significant on depression, delirium, or behavioral problems. Our analyses demonstrate that poor mental
health outcomes associated with lockdown can be mitigated with thoughtful intervention and ongoing
evaluation with clinical information systems. Policy makers can use outputs to guide resource deploy-
ment, and researchers can examine the data to identify better management strategies for when
pandemic strikes again.
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On March 11, 2020, the World Health Organization declared the
outbreak of COVID-19 to be a pandemic. As we put pen to paper, the
World Health Organization is reporting more than 30 million cases
and more than 1,000,000 deaths in 216 countries (https://www.who.
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int/emergencies/diseases/novel-coronavirus-2019). Older adults in
long-term care (LTC) homes are especially vulnerable to the negative
sequelae of the COVID-19 pandemic.1 In many international settings,
LTC homes have been closed or “locked down” to all visitors including
family and friends to maintain physical distancing measures and
decrease viral transmission.2,3 Even in the absence of a COVID-19
outbreak within the home, LTC residents face potential negative
mental health consequences of lockdown.4

LTC residents have a high prevalence and increased baseline risk of
developing mental health conditions including depression, delirium,
and behavioral problems. Depression is one of the most common
psychiatric condition in LTC,5 with rates ranging from 11%6 to 16.9%.7

Delirium, an acute change in attention and cognition that develops
rapidly over several hours or days,8 has been estimated to affect 14% of
LTC residents.9 Across Canada, an estimated 26% to 66% of LTC resi-
dents exhibit behavioral problems,10 which can be disruptive, dis-
tressing, or challenging to persons in the LTC environment including
other residents, staff, and family.11

Reduced social interaction associated with lockdown during the
COVID-19 pandemic could further increase the risk for worsening
mental health outcomes. Stress among LTC staff could lead to stress
among residents, increasing the risk for delirium and behavioral
problems. Isolation, lack of family contact, and lack of stimulation
from social activities within the home could lead to boredom, lone-
liness, and depression. Indeed, in the general population, quarantine
measures during COVID-19 have consistently been associated with
negative psychological outcomes.12 Reports from LTC homes in Italy
suggest that as many as 50% of LTC residents experienced hypokinetic
delirium superimposed on dementia (eg, residents refused food and
had difficulty getting out of bed).13 Calls have arisen to overcome
limited physical interaction and improve social interaction via virtual
strategies (eg, FaceTime, Zoom) and through creative outlets to over-
come workload barriers (eg, student visitors).14 However, the imple-
mentation of such programsmay be limited by access to resources (eg,
tablets or smartphones), and their effect onmental health outcomes is
unclear.

Robust and evidence-based clinical information systems are
essential to support surveillance of mental health outcomes and
evaluation of strategies to improve socialization during a public health
emergency such as the COVID-19 pandemic.15 Many jurisdictions
around the world have access to clinical information systems, which
include the Minimum Data Set 3.0 in US LTC homes, and the interRAI
long-term care facilities (LTCF) in LTC homes in more than 30 coun-
tries around theworld.16 The interRAI LTCF is a standardized vehicle to
record clinical observations from a structured clinical interview, ob-
servations, and document review. Assessments include domains
critical to the care of frail older persons, including health instability,
function, falls, dementia, delirium, depression, pain, social engage-
ment, quality of life, communication, and caregiver stress.17 The
clinical observations are then integrated by business intelligence
software to produce several outputs at the point-of-care including
outcome scales and clinical assessment protocols. For example, the
Depression Rating Scale (DRS) can identify residents who require
further evaluation for depression or regular monitoring of early
symptoms.18 The data can provide essential information to frontline
staff to guide daily care and human resource planning. Further, the
data can describe the effect of strategies to prevent worsening con-
ditions, such as mental health outcomes during lockdown.

The purpose of our article is to demonstrate how thoughtful use of
mitigating strategies (eg, window visits and use of technology) and
clinical information systems like the interRAI LTCF can inform clinical
care and prevent worsening mental health outcomes (eg, depression,
delirium, and behavioral problems) during the COVID-19 pandemic.
Our discussion will focus on internationally adopted interRAI in-
struments (ie, interRAI LTCF).
Methods

Setting

Data were obtained from a network of 7 private francophone LTC
homes in New Brunswick, Canada. This community of practice uses
routinely collected interRAI LTCF assessment data to measure facility-
level performance on a series of risk-adjusted measures of quality of
care and resident-reported quality of life indicators.19 The homes in
this network review reports of their performance compared with
other homes in the network, and a large comparator of more than
1000 Canadian homes. The community of practice offers opportunities
for interRAI data comparison and knowledge exchange (eg, strategies
to overcome management, clinical, and social challenges; webinars
about fostering clinical utilization of interRAI data, data quality
collection, and continuing improvement). Implementation of the LTCF
in New Brunswick has emphasis on the clinical (eg, scales and out-
comes) and quality applications (eg, quality indicators) of the instru-
ment. The homes in the network range in size from 30 to 85 beds, with
a mean of 59.6 (standard deviation, 20.9). Data from all quarterly
interRAI LTCF assessments were included from January 2017 to
June 2020.

The homes included in our analyses began restricting visitors be-
tween March 12 and March 16, 2020. All group activities within the
LTC homes were also halted in March 2020. Once lockdown began,
recreation staff were redeployed to focus on keeping family connected
with LTC residents.20 Strategies included window visits and video
chats. To support these initiatives, the government of New Brunswick
supplied LTC homeswith 1 iPad per every 10 residents to connect with
family members via video chat in April 2020.21 One of the homes also
hired students to facilitate virtual calls and engage in one-on-one
visits with residents. Between May 20 and June 15, 2020, the homes
began in-person outdoor visits with family. Provincially, therewere no
COVID-19 cases in New Brunswick LTC homes between March and
September 2020. Therefore, these homes provide evidence about the
net impact of lockdowns where COVID-19 is not present in homes or
in the surrounding communities.
Data Collection

The interRAI LTCF is a standardized assessment tool that is
administered by trained registered nurses within New Brunswick LTC
homes. Information to complete the assessment is collected through
interaction with residents, their families, and the clinicians who work
with them, and chart review if required. In New Brunswick, the
interRAI LTCF is administered within 11 days of admission, and on a
quarterly basis thereafter, or if there is a significant change in status.
Importantly, all New Brunswick LTC homes continued to complete
scheduled and change-of-status LTCF assessments throughout the
lockdown period.

Table 1 provides a summary of the outcomes and covariates
examined. We described social engagement with family through 2
items in the LTCF, one capturing in-person visits and the other
capturing other interaction (eg, telephone or e-mail) in the last 3 days,
and using the Revised Index of Social Engagement scale (Table 1).
Data Analysis

Characteristics of LTC residents at their initial interRAI assessment
between January 2017 and June 2020 are presented as frequencies for
categorical variables and mean and standard deviation for contin-
uous variables. The raw, unadjusted rates of in-person visits with
family members, other interaction with family members (eg, tele-
phone,e-mail), social engagement, and mental health issues are

https://www.who.int/emergencies/diseases/novel-coronavirus-2019


Table 1
Outcomes and Covariates

Construct Scale or Item Description Classification for Model

Outcomes
Depression Depression Rating Scale (DRS)18 Summary scale of assessor-rated depressive symptoms

using 7 mood items. Scored 0 (no symptoms) to 14
(high symptom burden), where 3 represents need
for follow-up for depression

Binary: Score of �3 or <3

Delirium Delirium Clinical Assessment
Protocol (CAP)22

Any resident who exhibits one of the following:
dbehavior in the following areas appears different
from usual functioning, either new onset or worsening
or different from recent times: easily distracted,
episodes of disorganized speech, mental function
varies over the course of the day
dacute changes in mental status from person’s
usual functioning
Scored as triggered or not.

Binary: CAP triggered yes/no

Behavioral problems Aggressive Behavior Scale (ABS)23 Severity of expressions and behaviors. Scored 0
(no behaviors) to 12 (most severe).

Binary: Score of �1 or 0

Covariates
Age Age Continuous
Sex Sex Female or male Binary: male or female
Lockdown Lockdown period Lockdown date was specific to when each home closed Binary: yes or no
Length of stay Admission and assessment date Number of days since admission to the home Continuous
Facility X Reference facility Facility X was used as the reference facility because it

demonstrated differences in univariate analyses
Binary: yes or no

Major physical disorder Heart failure Diagnosis of heart failure Binary: yes/no
Major cognitive disorder Alzheimer’s disease or other dementias Diagnosis of Alzheimer’s disease or other dementias Binary: yes/no
Healthy instability Changes in Health, End-Stage disease

and Symptoms (CHESS)24
Health instability. Scored 0 (most stable) to 5 (most unstable). Continuous

Functional mobility Activities of Daily Living Hierarchy
(ADL Hierarchy)25

Hierarchical measure of functional status related to activities
of daily living based on 4 key activities (personal hygiene,
locomotion, toilet use, and eating) that represent early, mid,
and late loss activites of daily living. Scored 0 (independent)
to 6 (dependent).

Continuous

Cognition Cognitive Performance Scale (CPS)26 Global measure of cognitive status based on functional
parameters rated by severity. Scored 0 (intact) to 6 (very
severe impairment).

Continuous

Social engagement Revised Index of Social Engagement27 Measures positive features of LTC residents’ social behavior
using 6 items. 0 (no engagement) to 6 (high engagement)

Continuous
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presented before and after March 2020. Statistical significance was
tested via chi-square tests, using an alpha of 0.05.

Longitudinal generalized estimating equation (GEE) were modeled
for each outcome of interest, estimating changes within and between
individuals from January 2017 to June 2020. Both autoregressive and
exchange correlation matrices were explored. However, the autore-
gressive correlation matrix was deemed to be more suitable for these
data because the correlation between responses is expected to
decrease over time. Age, sex, and lockdown were included in all
models regardless of significance. We modeled the LTC home’s effect
by comparing to a reference home, called “Facility X,” which
demonstrated differences in univariate analyses. Interactions that
were hypothesized a priori to influence the outcomes were entered
into themultivariatemodels, and quadratic termswere used to test for
curvilinearity of the continuous covariates. The final multivariate
models were constructed by adding all variables to the model and
retaining those significant at P <.05.
Table 2
Characteristics of Included Residents

Characteristic Mean (SD) or n (%)

Age, mean (SD) 81.4 (11.5)
Female 455 (59.5)
Diagnosis of Alzheimer’s disease
and related dementias

425 (55.6)

Diagnosis of heart failure 52 (6.8)
Depression (score �3) 121 (15.9)
Delirium (CAP triggered) 228 (29.9)
Behavioral problems (ABS score �1) 31 (4.1)

ABS, Aggressive Behavior Scale; CAP, Clinical Assessment Protocol; SD, standard
deviation.
Results

We included 4209 assessments from 765 LTC residents. On
average, residents had 4.7 (standard deviation, 3.3) assessments
between January 2017 and June 2020. Table 2 presents the charac-
teristics of the included residents at their first assessment. The average
age was 81.4 years (11.5), and most were female (59.5%). More than
half of residents had a diagnosis of Alzheimer’s disease or another
dementia (55.6%), and much fewer had a diagnosis of heart failure
(6.8%).
Before March 2020, 73.2% of residents had in-person visits with
family in the last 3 days compared with 17.9% during the lockdown
period (P < .001). Although we would expect these numbers to reflect
zero contact with family during the lockdown period, the homes
described 3 scenarios where this item was coded as occurring: (1)
compassionate visitsdresident was imminently dying or palliative;
(2) family member was also staff at the home; or (3) window visits
were miscoded as in-person visits. The difference in the proportion of
residents who had other family contact (eg, e-mail, letters) (before:
35.2%, after: 35.5%; P ¼ .71) and whose Revised Index of Social
Engagement score demonstrated high social engagement within the
home (before: 56.3%, after: 53.1%; P ¼ .67) was not different before or
during lockdown. The proportion of residents with indications of
depression decreased from 19.9% before lockdown to 11.5% after



Table 3
Results of Final Longitudinal Multivariate Models

Parameter Outcome

Depression, OR (95% CI) Delirium, OR (95% CI) Behavioral Problems, OR (95% CI)

Age 1.00 (0.98-1.01) 1.01 (0.99-1.02) 0.99 (0.98-1.00)
Sex (female) 2.11 (1.47-3.04) 1.35 (0.88-2.08) 0.70 (0.52-0.92)
Lockdown 0.86 (0.66-1.11) 1.21 (0.57-2.57) 0.88 (0.72-1.06)
Facility X 0.45 (0.27-0.74) 1.85 (1.22-2.81) 0.58 (0.41-0.83)
Alzheimer’s and other dementias 0.69 (0.48-0.99) 0.70 (0.43-1.14) 1.55 (1.13-2.13)
RISE d 0.74 (0.67-0.82) 0.93 (0.89-0.98)
CPS 1.55 (1.18-2.04) 1.28 (1.13-1.45) 2.27 (1.70-3.03)
CPS2 0.92 (0.88-0.96) d 0.93 (0.89-0.97)
CHESS 1.17 (1.07-1.29) d d

ABS 1.28 (1.22-1.34) d d

ADL Hierarchy 1.11 (1.00-1.24) d d

Alzheimer’s and other dementias
� lockdown*

d 0.29 (0.07-1.16) d

ADL, activities of daily living; CHESS, Changes in End-Stage Disease, Signs and Symptoms; CI, confidence interval; CPS, Cognitive Performance Scale; OR, odds ratio; RISE,
Revised Index of Social Engagement.
Dashes indicate values not included in the final model.

*Interaction term.
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lockdown (P < .002). Prior to and during lockdown, the proportion of
residents demonstrating any behaviors (before: 35.5%, after: 30.2%;
P ¼ .19) and with delirium (before: 4.5%, after: 3.5%; P ¼ .51) was not
different.

The final multivariate models (Table 3) indicate that lockdown did
not have a statistically significant effect on rates of depression,
delirium, or behavioral problems. However, there was an interaction
between lockdown and dementia where residents with dementia
were less likely to experience delirium during lockdown (Figure 1).
The significance of the interaction term depended on the specified
approach to correlation of error terms. This interaction was not sta-
tistically significant in the GEE with an autoregressive correlation
matrix. However, it was highly significant in the model with an ex-
change matrix. In the final adjusted model, residents were more likely
to experience depressive symptoms if they were female, had worse
functional mobility, health instability, and cognitive impairment (the
relationship was curvilinear), and experienced behavioral problems
and less likely if they lived in Facility X, and had a diagnosis of Alz-
heimer’s disease or other dementias. Residents’ odds of experiencing
delirium were higher if they had worse cognitive impairment and
lived in Facility X, and lower if they had higher levels of social
engagement. Finally, residents with a diagnosis of Alzheimer’s disease
Fig. 1. The odds of experiencing delirium for residents with and without Alzheimer's
Disease and related dementias during lockdown.
or other dementias and those with cognitive impairment (the rela-
tionship was curvilinear) were more likely to have behavioral prob-
lems, whereas females, residents with high levels of social
engagement, and those living in Facility X were less likely.

Discussion

We document an example of how clinical information systems like
the interRAI LTCF can be used in a community of practice to examine
changes in resident outcomes over time and evaluate strategies put in
place to mitigate negative outcomes. In particular, the network of 7
private, not-for-profit LTC homes in our study who did not experience
COVID-19 outbreaks but were locked down for 3 months were able to
mitigate the negative effects of social isolation on depression,
delirium, and behavioral problems. Using depression, delirium, and an
aggressive behavior outcome embedded within the interRAI LTCF
quantifies changes over time, including effects of COVID-19 policies
such as lockdown, without requiring additional documentation or
data collection. In addition, homes can use these routinely collected
data to monitor residents’ mood over time and evaluate the effect of
home-level strategies (eg, redeploying activity staff). Likewise, policy
makers can use these data at a jurisdiction level to evaluate the effect
of strategies (eg, providing iPads) and plan for additional resources as
needed.

Our data suggest that thoughtful deployment of strategies to
improve LTC residents’ social engagement may mitigate the negative
consequences of lockdown, including mental health outcomes such as
depression, delirium, and behavioral problems. These results contrast
other emerging reports where increased depression and behavior
problems have arisen throughout the pandemic,28 though these set-
tings may have also experienced outbreaks of COVID-19 within their
LTC homes, which could shift priorities of care toward infection pre-
vention and control. Our study is unique because it allows for disag-
gregation of the impact of a lockdown from COVID-19 outbreaks. The
observed interaction in our resultswhere lockdown resulted in a lower
risk of delirium for residents with dementia could be a result of a
calmer environment with fewer people coming and going throughout
the home. Given that a greater number of precipitating factors (eg,
busy environment, infection, medication) increases the risk for
delirium, the calmer environment induced by lockdown could result in
a lower risk.29 On the other hand, the increased risk of delirium for
those without dementia might indicate that stress and isolation
associatedwith lockdownsmight affect a cognitively intact population
differently. The other factors (ie, sex, functional mobility, health



C. McArthur et al. / JAMDA 22 (2021) 187e192 191
instability, cognitive impairment, social engagement) we observed to
be associated with depression, delirium, and behavioral problems are
in accordance with previous literature.29e31
Implications for Practice, Policy, and Research

Widely adopted assessment systems, such as the interRAI LTCF,
should be leveraged by clinicians and policy and decision makers to
monitor implementation of system-level interventions and outcomes.
We have demonstrated that these strategies can be used during public
health crises such as the COVID-19 pandemic.

Data derived from standardized assessments can guide clinicians
by tracking residents over time, targeting interventions to those who
need them most, and identifying residents at high risk for negative
outcomes. For example, clinicians can track changes in the Depression
Rating Scale score over quarterly assessments to determine if a resi-
dent is demonstrating more depressive symptoms and target strate-
gies to that resident (eg, increase social contact with family or friends).

Policy makers can use data arising from clinical information sys-
tems in several ways. First, scales embedded within interRAI assess-
ments can be used to guide resource deployment during and after the
pandemic. As the pandemic resolves, embedded scales will continue
to identify vulnerable populations requiring ongoing support. For
example, using the Depression Rating Scale, policy makers can
determine areas where mental health supports may be required, and
resources allocated to reflect the need. Additionally, the collected data
can help policy makers to make data-informed decisions about how
the sequelae of COVID-19 affect the health care system and how to
reorganize or redeploy resources accordingly throughout the various
phases of the pandemic. Monitoring the individuals’ needs and the
staffing available will be a marathon of post-outbreak follow-up, as
the crisis profoundly affects both.

However, obtaining data and using it to guide decisions requires
ongoing assessments. In our example of the 7 homes in New Bruns-
wick, assessments continued to be completed throughout lockdown,
so it could be used to guide practice and evaluate changes over time.
Granted, there were no COVID-19 outbreaks in the 7 homes, but
home-level stress and virus-related vigilance remained high. To
ensure ongoing assessment and use of routine clinical data, adequate
personnel is required to complete and interpret the assessments,
particularly in the LTC sector where staffing rates are often a
concern.32

Standardization of clinical information systems like the interRAI
LTCF and their global reach makes them eminently useful for large-
scale epidemiologic research and the sharing of new information
arising during this epidemic, and beyond. The interRAI LTCF is
currently used in more than 30 countries. Data collected from in-
ternational interRAI assessments completed before, during, and after
the pandemic can be used to evaluate its effect locally, nationally, and
internationally. By understanding characteristics of international
populations and being able to compare to other jurisdictions, we will
have information to adjust policies, respond to needs, and learn from
other areas who may be having better outcomes. For example, the 7
homes included here demonstrated success in preventing increased
depression, delirium, and behavioral problems in response to lock-
down. Similar analyses can be conducted in other provinces and
countries that use the interRAI LTCF to compare their strategies to
mitigate lockdown-associated outcomes, and adjustments to practice
can be made where necessary. Physical, cognitive, and psychosocial
characteristics of LTC populations can be examined longitudinally to
determine the effect of and local response to the pandemic.
Compared internationally, these analyses will identify evidence-
based strategies for minimizing the negative effects of future
pandemics.
Limitations

In this study, we were most interested in the temporal effects of
lockdown on mental health outcomes; we did not examine fully
explanatory models for our outcomes. We were able to determine
changes in our study group but did not have contemporaneous con-
trols to ensure the effects were real. In addition, outcomes other than
mental health concerns were not fully examined. Use of the interRAI
LTCF has limitations as well. Poor implementation can result in
decreased usability and acceptance of the assessment.33 For example,
if the assessment is completed by an outside assessor and happens at
arm’s length from clinical care, it can be viewed as a monitoring tool
and will have limited clinical use. Likewise, if the assessment is not
embedded within routine electronic medical record systems and
business intelligence software features have not been optimized (eg,
calculated scales are not presented in a logical location), it can lead to
double documentation and assessment burden. Finally, in some in-
stances, the interRAI LTCFmay lack granularity to determine the cause
of negative outcomes. For example, although it may identify a resident
is demonstrating signs of delirium, it may not provide a cause for
treatment to target. However, the interRAI LTCF will alert clinicians to
the problem, instigating action where none may have occurred prior.

Conclusions and Implications

LTC residents, isolated because of the COVID-19 pandemic, are at
increased risk for negative outcomes. Our analyses demonstrate that
poor mental health outcomes associated with lockdown in LTC homes
can not only be measured but mitigated with thoughtful in-
terventions. Clinical information systems, such as the interRAI LTCF,
were essential in easily measuring changes in resident status that
occurred in the homes through lockdown. Policy makers can use the
associated outputs to guide resource deployment, and health service
researchers can examine the data to identify better management
strategies for when pandemic strikes again.
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