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A B S T R A C T

The purpose of this study was to use routinely collected resident assessment data from a single site to evalu-
ate the impact of COVID-19 restrictions on cognition, physical function and behavioral symptoms of residents
with dementia. Specifically, it was hypothesized that controlling for age and sex, there would be a decline in
cognition and function and an increase in behavioral symptoms at 12 months post implementation of
COVID-19 restrictions. Twelve residents from a single memory care site with required Resident Assessments
completed prior to and 12 month post initiation of the pandemic and associated quarantines were included.
No significant change was noted in function or behavioral symptoms but there was a statistically significant
decline in cognition over the 12 month period. Although this study did not support our hypothesis, the find-
ings supported some prior research also noting little significant change among the majority of individuals
over the course of the pandemic regardless of regulations.

© 2021 Elsevier Inc. All rights reserved.
Keywords:

COVID-19
COgnition
Physical function
assisted living
ights reserved.
Introduction

There are over 30,000 assisted living communities in the United
States and close to a million residents living in these communities.1

Nationally, over half of the residents in assisted living communities
are 85 years of age or older, have multiple comorbid conditions and
over 70% have dementia.2-4 More than one-third of these residents
display behavioral and affective symptoms commonly associated
with dementia (e.g., apathy, agitation, inappropriate/disruptive
vocalizations, aggression, wandering, repetitive behaviors, resistive-
ness to care, depression, anxiety, mood lability, and sexually inappro-
priate behaviors).2,4 In addition, residents have significant physical,
functional, and psychosocial challenges that affect their quality of
life, ability to make choices, ability to function and safely care for
themselves. Regulations for assisted living communities are state
based although generally care is provided by personal care assistants
who are not certified nursing assistants or geriatric nursing assis-
tants.5 Staffing requirements mandate that communities should have
a sufficient number of staff to meet the needs of residents.6,7

There is a wide range in the size of communities with some as
small as three to four residents and others having 500 or more resi-
dents.8 There is also heterogeneity in the type of residents cared for
with regard to cognitive and functional impairments and severity of
medical illnesses, and a wide range of available services (e.g.,
recreational activities, access to medical care, or podiatry services).9

Regulations around management of infectious diseases are state
based and the majority of states require no infection control educa-
tion or policies in assisted living communities.10,11
Impact of COVID-19 on residents

Residents in assisted living communities were greatly impacted
by COVID-19 with regard to the number of positive cases of COVID-
19 as well as the many restrictions implemented to prevent the
spread of disease within these communities. By October, 2020 there
were 39 states that publicly reported COVID-19 cases in assisted liv-
ing communities and 22% of these communities had one or more
COVID-19 cases, 27,965 cases among residents and 17,799 among
staff.12 Of these cases there were 5.47 deaths in residents and 46
deaths among the staff which accounted for 4.1% and 0.1% of all
COVID-19 associated deaths in the general population.12

There are many reasons for the high rates of COVID-19 in these
communities including staff knowledge about infectious disease,
insufficient personal protective equipment, inadequate or unfair sick
leave policies that required sick employees to work increasing expo-
sure of disease to residents and other staff, and no requirements for
testing or inadequate testing protocols and resources.13 In response
to the growing risk and increasing numbers of COVID-19 positive
cases, the primary focus of care became the prevention of disease
spread and obtaining resources for staff and residents such as per-
sonal protective equipment and other relevant supplies.14 Guidelines
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Table 1
Regulations required for assisted living facilities during COVID-19 pandemic.

Recommendations

(1) restrict visits to include only essential visits by family or contractors;
(2) restrict activities and visitors with potential for exposure;
(3) actively screen individuals entering the building and restrict entry
to those with respiratory symptoms or possible exposure to COVID-19;

(4) require all individuals entering the building to wash their hands at entry;
(5) establish processes to allow remote communication for residents and others;
(6) prohibit all staff from international travel;
(7) follow the Centers for Disease Control guidance and not allow staff who have
signs and symptoms of a respiratory infection to work, provide staff with
training on infection control and prevention procedures, frequently disinfect
equipment and workspaces and limit sharing of equipment between residents
and areas of the community, communicate these recommendations to all
individuals entering the communities, provide proactive communication to resi-
dents, family members, visitors, vendors, and staff; follow the guidance of the
Centers for Medicare and Medicaid Services related to transfers of residents with
suspected or confirmed COVID-19 to a hospital, and acceptance of residents
diagnosed with COVID-19 from a hospital.
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for prevention of COVID-19 prevention varied state by state and were
updated in Maryland as shown in Table 1 to help assisted living com-
munities prevent the number of cases contracted among residents
and staff.

There was some variability as well in terms of how rigidly assisted
living communities interpreted and implemented the guidelines.11

Differences were based on the environments of the individual com-
munities and options for social distancing. For example, some com-
munities allowed for certain types of resident interactions and
activities with social distancing (e.g., watching a movie, playing cards,
eating in a communal dining area but sitting at separate tables). Some
communities implemented policies that limited a resident’s ability to
walk freely in the hallways or to access outside areas for walking
while others allowed the residents to ambulate in the halls and in
designated outside areas.15

The psychosocial impact of COVID-19 regulations and restrictions

Although research has been limited, there is some evidence that
activities such as early social distancing, shutting down of communal
areas and enhanced environmental cleaning and disinfection of high
touch surfaces and adequate hand hygiene helped decrease wide-
spread transmission of COVID-19 in assisted living communities.16

Almost twelve months post implementation of these changes, con-
cerns are being raised about the impact of the regulations on resi-
dents’ clinical and psychosocial outcomes due to subsequent social
isolation, lack of touch and limited interaction with family and
friends.17-22 While helping to keep residents in these communities
free of COVID-19 it is not clear what impact restrictions had objec-
tively on residents in terms of changes in cognitive status, physical
function and behavioral symptoms particularly in the 70% of resi-
dents across all states in assisted living communities with some level
of cognitive impairment.2,4

The studies that have been done to evaluate the impact of COVID-
19 associated restrictions on older adults have focused mainly on
cognitively intact, community dwelling older adults and results have
been inconsistent. In one survey19 of community-dwelling older
adults 40% reported feelings of social isolation, 54% loneliness, 62%
worsening depression, and 57% anxiety. These participants were
resilient, however, and reported that they tolerated the social isola-
tion better over time. Other studies with community dwelling older
adults reported higher depression, greater loneliness, and more anxi-
ety following the onset of the pandemic.23-25 Conversely some older
adults reported benefits associated with the restrictions from COVID-
19 such as using the internet to connect with friends and family, and
engaging in better self-care and hobbies.25 Other older adults
reported no worsening of mental wellbeing.26

Residents in a Japanese Continuing Care Retirement Community
were noted to decrease time spent walking following cancellation of
all in-community events and this continued to decrease over the
quarantine period.15 Another study including long term care commu-
nities reported that residents without cognitive impairment were
more affected than those with cognitive impairment in terms of
experiencing loneliness, depression and other behavioral problems.27

For residents with cognitive impairment there may be comfort asso-
ciated with ongoing interaction with regular staff but increased con-
fusion and concern seeing these individuals with masks and
shields.28 Given that evidence suggests the best ways to optimize
cognition and physical function, and minimize behavioral symptoms
among older adults with dementia are through positive social inter-
actions and motivation-based approaches,19,23-25 it is likely that
COVID-19 restrictions have had a negative impact on residents with
dementia. Restrictions and changes in environments and policies
may have negatively impacted residents’ ability to optimize function
and physical activity. The purpose of this study was to use routinely
collected resident assessment data from a single site to evaluate the
impact of COVID-19 restrictions on rates of infections, cognition,
physical function and behavioral symptoms of residents with demen-
tia. Specifically, it was hypothesized that controlling for age and sex,
there would be a decline in cognition and function and an increase in
behavioral symptoms at 12 months post implementation of COVID-
19 restrictions. This pilot study can help identify the impact of
COVID-19 restrictions and guide development of preventive inter-
ventions that will optimize function and physical activity for resi-
dents during future pandemic situations.

Methods

Design

This was a descriptive study using data from the required Mary-
land Resident Assessment Tool to compare changes in residents in an
assisted living community during the first year of the COVID-19 pan-
demic (March 2020 to March 2021). The study was reviewed and des-
ignated as non-human subjects research by a University based
Institutional Review Board.

Setting

A single memory care assisted living community with 41 beds was
included in this study with 24 residents living in the community dur-
ing the study period. Starting in March of 2020 the community from
which data was obtained required that: (1) staff wore appropriate
personal protective equipment; (2) staff and residents were tested
weekly; and (3) staff were not allowed to work if symptomatic or
exposed to COVID-19. Residents were not required to wear masks,
were allowed to ambulate freely on the unit, some socially distanced
activities continued in a limited fashion and they ate in a communal
dining area although sat alone at tables spaced 6 feet apart. When
permitted by state guidelines, outdoor visits with guests were
allowed but all inside visits were restricted.

Measures

Descriptive information was obtained from the required Maryland
Resident Assessment Tool6 and included sex, age, race and ethnicity.
The Maryland Resident Assessment Tool that was completed most
closely prior to March 2020 was used as the pre COVID-19 assess-
ment data and the Maryland Resident Assessment Tool completed
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most closely after March 2021 was used as the post COVID-19 assess-
ment.

The Resident Assessment Tool must be completed in Maryland on
all residents by a registered nurse within 48 h of admission, at least
annually, and within 48 h of a significant change of condition and
after each non-routine hospitalization. A significant change of condi-
tion is defined as a shift in a resident's health, function, or psychoso-
cial condition that either causes an improvement or deterioration in
the resident. Guidance for completion of the Resident Assessment
Tool is provided in the Assisted Living Program regulations (COMAR
10.07.14) and was designed to provide the registered nurse, referred
to also as the delegating nurse, and the assisted living manager with
the necessary resident-based information to provide or arrange for
services that meet the needs of the resident in the assisted living pro-
gram.29 Sections of the Resident Assessment Tool include descriptive
information, medical history, medications, communicable disease,
vital signs, neurological status (including cognition), evaluation of
eyes, ears and throat, musculoskeletal assessment including activities
of daily living (bathing, dressing and mobility), skin, respiratory and
circulatory assessments, diet, elimination, substance abuse, psycho-
social or behavioral symptoms (e.g., wandering, depression, anxiety,
agitation), health care decision making capacity, and ability to self-
administer medications. Relevant sections of the Resident Assess-
ment Tool6 were used that addressed cognition status, physical func-
tion, and behavioral symptoms.

Cognition

Cognition was based on three items from the Resident Assess-
ment Tool. For each item the nurse is to indicate the frequency or
severity of the problem. The first item is based on orientation and
whether or not the resident was oriented to Person (yes or no);
Table 2
Description of behavioral symptoms based on the resident assessment tool.

Psychosocial: Behavioral SymptomsScoring Key: N for Never (never occurs) = 1; O for Occa
(ongoing with no breaks between episodes) = 4 [range 12 � 48 with higher scores indicativ

N O R C Items

Receptive/Expressive Aphasia
Wanders Wand
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Anxious
Agitated Agita
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anc
dis

Disturbed Sleep
Resists Care The r
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tim

Disruptive Behavior Inapp
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tion
oth

Impaired Judgment Exam
are
out

Unsafe Behaviors Exam
wa

Hallucinations
Delusions
Aggression
Dangerous to Self or Others Exam

are
agg
Place (yes or no); or Time (yes or no) with a score range of 0 to 3.
The second item addresses how the resident answers questions
with options including readily, slowly, inappropriately, or no
response. This item ranges from 0 to 3. The third item evaluating
cognition was based on memory and whether or not this was ade-
quate, forgetful or if there was significant loss. This item could
range from 1 to 3. The total cognition score ranged from 0 to 9
with higher scores indicative of better cognition.

Physical function

Physical function was based on nine items from the Resident
Assessment Tool: range of motion, mobility, eating, bathing, dressing,
and bowel and bladder function. It is recommended that the nurse, as
much as possible, determine the resident's function by direct obser-
vation. When this cannot be done, the nurse may complete this por-
tion of the assessment based on evaluation by a health care provider,
or by direct discussion with someone who has seen the resident and
can accurately describe and define his or her functional capabilities
and limitations. Range of motion was noted to be full or limited,
mobility was described as impaired or normal, activities of daily liv-
ing included eating, bathing and dressing and were described as
requiring total care, some assistance or describing the resident as
completely independent, and bowel and bladder function was
described as daily incontinence, occasional incontinence or being
normal. Scores for function ranged from 3 to 12 with higher scores
indicating more independent function.

Behavioral symptoms were based on the behavioral section of the
Resident Assessment Tool as shown in Table 2. For each behavior the
nurse indicates whether it never occurs = 1; occurs occasionally (at
least 2-3 times per week) = 2; occurs regularly (daily) = 3; or is con-
tinuous (ongoing with no breaks between episodes) = 4. Total
sional (at least 2-3 times per week) = 2; R for Regular (daily) = 3; and C for Continuous
e of more behavioral symptoms]
with Specific Guidance Within the Resident Assessment Tool for Tool Completion

ering is described as moving about without purpose, looking for a nonexistent place
rying to actively leave.

tion is defined as excessive motor activity, usually non-productive, which is repeti-
s and difficult for the resident to control. This includes the inability to sit still, pacing,
d wringing, picking or pulling at clothing or other objects, rocking back and forth,
tlessness/ fidgeting, facial contortions that are not drug induced, shouting, low toler-
e for frustration, irritability and physical or verbal outbursts that may or may not be
ease related. It is accompanied by feelings of tension.

esident with dementia who refuses to bathe or shower when first approached, but
l take the bath or shower upon being approached again in a few minutes or at a later
e that same morning or evening should not be considered as resisting care.
ropriate social behavior is described as behavior that is not generally accepted and
y include, but is not limited to, any of the following: urinating in inappropriate loca-
s; unwanted sexual advances or conduct; disrobing; hoarding; or rummaging in
ers' belongings.
ples of behaviors that may reflect impaired cognition or judgment may include, but
not limited to: touching a hot stove or surface, or going outside in cold weather with-
a coat without recognizing the danger.
ples of unsafe behaviors such as: trying to take a wheelchair down a flight of steps,
ndering into dangerous areas without understanding the risks.

ples of behaviors that may present a risk to the individual or others may include, but
not limited to: unsupervised smoking, lighting fires in trash cans, combative or
ressive behaviors.
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behavior scores range from 12 to 48 with higher scores indicative of
more behavioral symptoms.

Data analysis

Descriptive statistics were done to describe the sample using SPSS
Version 27. Repeated measures analysis was done to evaluate
changes over the 12 month period of the pandemic. There was no
association between the demographic variables and outcome varia-
bles and so these were not controlled for. A significance level of p�
.05 was used for all analyses.

Results

There were a total of 24 residents living in the community and
of these 20 (83%) had dementia and 12 individuals had Resident
Assessment Tools completed prior to and 12 months post the
COVID-19 pandemic. Over the course of the year there were 2 out
of the 24 residents (8%) that were COVID-19 positive and were
quarantined in an area within the facility for COVID positive resi-
dents. Of the 12 included participants the mean age was
90.42 years old (SD=5.69), the majority were female (75%) and all
were white and non-Hispanic. Overall the residents had mild
dementia with the majority being described as forgetful (N=9,
75%). With regard to function, the residents were all ambulatory
although the majority had some impairment noted with their
ambulation (N=8, 67%). All of the residents were able to eat inde-
pendently although the majority needed some assistance with
bathing and dressing (n=11, 92%). As shown in Table 3, the score
for baseline function was 9.08 (SD=2.35) out of 12 possible points
and 12 month follow up showed a non-significant change to 8.58
(SD=2.27). Cognition at baseline was 8.00 (SD=.60) and at 12
months showed a significant decrease to 7.00 (SD=1.12, F= 13.20,
p=.01). Lastly, the mean number of behavioral symptoms at base-
line was 45.17 (SD=1.64) and this remained essentially the same at
12 months at 45.75 (SD=1.86).

Discussion

The stated hypothesis was only partially supported by this study. The
findings suggest that there wereminimal if any changes in residents with
dementia during the COVID-19 pandemic despite restricted visitation
and limiting some social engagement. There was, however, a one point
decrease in cognition but this could be related to normal disease progres-
sion in this population. Evaluation of cognition was based on the assisted
living assessment form used in Maryland and not determined by reliable
and valid cognitive testing. The items included in this measure would not
be likely to pick up mild cases of dementia or frontal lobe related issues.
This explains the high scores among the participants who were evalu-
ated, likely based on other criteria, to be eligible for a memory care unit.
There is no data to support what would be a normal trajectory of change
in the symptoms included in the assessment (i.e., orientation, ability to
answer questions, and a subjective nursing report of memory as ade-
quate, forgetful or having significant loss). It might be helpful for future
clinical work and research to compare these assessments in assisted
Table 3
Repeated measure outcomes.

Variable Baseline 12 Month F(p)
Mean (SD) Mean (SD)

Cognition 8.00(.60) 7.00(1.12) 13.20 (.004)
Function 9.08 (2.35) 8.58 (2.27) .94 (.35)
Behavioral 45.16(1.64) 45.75(1.86) 5.04(.05)
Symptoms
living with standardized cognitive tests such as the AD8,30 Clinical
Dementia Rating Scale,31 the Functional Activities Questionnaire,32 and/
or theMontreal Cognitive Assessment.33

Our findings related to behavioral symptoms are consistent with a
study done in the Netherlands that included assisted living residents.
The findings from that study noted that residents with dementia
experienced less exacerbation of loneliness, depression and other
behavioral problems than those without dementia.27 As the pan-
demic continued and there were longer periods of time for restric-
tions in social interactions there were increased concerns noted
about the psychological impact of the pandemic and what might hap-
pen in future pandemics. There has been some speculation that pro-
longed restrictions, particularly restrictions from family visitors, can
result in devastating outcomes for older adults including death.34,35

Rigorous cost-benefit analysis of restrictions needs to be considered
in terms of loss of life versus impact on quality of life among residents
in assisted living.

Although this study only included a small sample from a single
site, the findings provide some suggestions for care management in
future pandemics. Given the low incidence of COVID-19 noted it may
be safe to allow residents to avoid mask wearing and to engage in
some limited interactions and activities such as eating in the dining
room area and continuing with small group activities while staying
physically distanced during these activities. Staff should wear masks
and other protective equipment as indicated by state regulations11

and follow regulations deemed appropriate by the Centers for Dis-
ease Control. Such things as allowing outside visitors, which typically
were restricted during the pandemic, could be considered if these
individuals were provided with training in disease prevention proce-
dures and tested for evidence of infection prior to entry. When decid-
ing on guidelines for disease prevention careful consideration needs
to be given to the size and spatial design of the community (e.g., ade-
quate space to allow communal activities with social distancing), the
type of staffing implemented (e.g., do staff only work in that commu-
nity; do staff live in the community), and the individual needs of the
resident.

Study limitation and conclusion

This study was limited given that it was a single site and included
only a small number of residents, and thus the results may not be
generalizable to all assisted living communities across the country.
The Resident Assessment Tool provides a wealth of data but it is
based on subjective input from the delegating nurse and there is no
evidence of reliability and validity of this tool. The findings do pro-
vide an example, however, of the ways in which we can use the Resi-
dent Assessment Tool to learn more about the impact of the COVID-
19 pandemic, the impact of state based regulations or other types of
local disasters or future pandemics. Although the hypothesis was not
supported, this study supported some prior findings also noting little
significant change in behavior among individuals with dementia over
the course of the pandemic regardless of regulations. Future research
is needed to continue to explore the impact that the pandemic had
on residents in assisted living communities and their families so that
we can be prepared for ongoing instances in which such pandemics
occur as well as learn how to best prevent the spread of any infection
in these communities.
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