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Background. Multidisciplinary rehabilitation including occupational therapy after COVID-19 is recommended. However,
evidence on how COVID-19 affects the ability to perform activities of daily living (ADL) is sparse. Objective. The aim of this
study was to explore the ability to perform ADL and cognitive status in patients with COVID-19 at time of discharge and
three months postdischarge. Methods. This prospective multiple case study included adults with COVID-19, who at time of
discharge had decreased ADL performance compared to habitual functional level. Data collection included Assessment of
Motor and Process Skills (AMPS) and Montreal Cognitive Assessment (MoCA) at discharge and three-month follow-up.
Exploratory analysis was used to identify similarities and trends within and across cases. Results. Eleven patients were included.
75% had a significant increase in motor ability measures, and 27% had a significant increase in process ability measures at
follow-up. 67% of follow-up cases showed mild cognitive impairment, where executive functioning and memory were most
predominant. Conclusions. The ability to perform ADL was affected at discharge and at three-month follow-up. Furthermore,
mild cognitive impairment was present at both hospital discharge and follow-up in most cases. Significance. Occupational
therapists can apply performance-based assessments to identify the need for rehabilitation of ADL in patients with COVID-19
during and posthospitalization.

1. Introduction

The coronavirus disease 2019 (COVID-19) global pandemic
has resulted in over 200 million confirmed cases and over
four million reported deaths worldwide [1]. The clinical pre-
sentation of COVID-19 can vary from asymptomatic to
severe illness and acute respiratory failure ultimately requir-
ing mechanical ventilation and intensive care treatment and/
or leading to possible death. Studies describe a variety of
sequalae regardless of the severity of the initial clinical pre-
sentation including fatigue, breathlessness, fever, headache,
muscle weakness, gastrointestinal symptoms, loss of taste
and smell, anxiety, depression, and cognitive symptoms
[2–11]. Cognitive symptoms include affected memory, con-

centration, and executive functioning [4, 6, 8]. For patients
with COVID-19, physical complaints may be prominent in
the acute phase during intensive care unit (ICU) admission,
while cognitive and mental symptoms manifest later, espe-
cially when patients return to the domains of everyday life
such as work, spare time interests, and family roles [7, 12].
Even individuals with COVID-19 who were not hospitalized
describe the need for rehabilitation of fatigue and cognitive
symptoms as well as difficulty returning to usual activities
[4, 8, 9, 12–14]. Symptoms can have diverse effects on the
functional abilities of individuals and multidisciplinary reha-
bilitation after COVID-19 is recommend, and this includes
occupational therapy (OT) [8, 13, 15]. Researchers recom-
mend OT assessments of occupational performance for
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COVID-19 patients to identify rehabilitation needs of activ-
ity, occupational performance, and participation including
cognitive disabilities [16, 17].

Recently, two single-case reports describing OT evalua-
tion and treatment approaches for a client with COVID-19
have emerged [12, 14]. Both report the possible distinct role
of OT to this patient group where physical, cognitive, psy-
chological, and emotional symptoms affected their ability
to perform usual ADL. Regardless of inpatient or outpatient
settings, OT focused on activity engagement, fatigue man-
agement, and cognitive strategies with the goal of returning
to usual everyday life [12, 14].

We did not have guidelines for OT practice when
patients with COVID-19 were initially referred to OT at
Copenhagen University Hospital, Rigshospitalet (RH), Den-
mark. Thus emerged, the need for gaining knowledge and
evidence of patients’ abilities to participate in ADL, their
cognitive status and rehabilitation needs.

The aim of this study was to explore similarities and
trends in ability to perform ADL and cognitive status at dis-
charge and three months postdischarge in patients diag-
nosed with COVID-19, who at discharge had diminished
ADL performance compared to habitual functional level.
Furthermore, we aimed to explore rehabilitation needs and
the implications for OT practice.

2. Material and Methods

2.1. Study Design. A prospective multiple case study design
was chosen [18]. This design makes it possible to follow a
novel and heterogenic group of patients with the same diag-
nosis, perform analysis within and across cases, and generate
hypothesis for further research [18–20]. Source of data
includes electronic patient records and assessments at hospi-
tal discharge and at three-month postdischarge by trained
occupational therapists. The reporting of this study follows
the guideline of Strengthening the Reporting of Observa-
tional studies in Epidemiology (STROBE) [21].

2.2. Study Setting. All cases were enrolled from RH, a highly
specialized hospital where medical care is provided in an up-
front tax paid public healthcare system. Patients can be
referred to the OT department from all other departments
when the need for rehabilitation is identified. In-patient
rehabilitation is initially provided by occupational therapists
during hospital admission. Upon discharge, a physician, in
collaboration with a multidisciplinary team, is responsible
for assessment of rehabilitation needs of patients and where
relevant complete a rehabilitation plan as referral for further
community rehabilitation [22]. During the COVID-19 pan-
demic, multidisciplinary treatments were gradually adjusted
and improved as clinical work experience was obtained. Ini-
tially, there were few referrals to OT, but as the patients with
COVID-19 survived their acute treatment or ICU admis-
sion, they began to present with symptoms of dysphagia
and decreased ability to perform ADL, fatigue, and neuro-
logical impairments.

The organization of departments treating patients with
COVID-19 varied across the data collection period. During

periods with increased COVID-19 hospitalization (spring
2020 and winter 2020-2021), cohort isolation wards specific
for COVID-19 patients were established. During periods
with less COVID-19 admissions, the patients were admitted
to general wards, including the wards of the Department of
Infectious Diseases. Cases were recruited from the cohort
isolation wards as well as wards on the Department of Infec-
tious Diseases between May 2020 and January 2021.

2.3. Data Collection. Data collection included Assessment of
Motor and Process Skills (AMPS) [23, 24] as well as Mon-
treal Cognitive Assessment (MoCA) [25] at hospital dis-
charge and at three-month follow-up. At hospital
discharge, AMPS and MoCA were performed by AMPS-
calibrated occupational therapists. At follow-up, AMPS-
calibrated occupational therapists and MoCA by experi-
enced occupational therapists or a neurologist as part of a
concurrent COVID-19 project. All occupational therapist
involved in this study were authorized and registered in
Denmark. Recruitment was conducted by four occupational
therapists, that provided treatment for patients with
COVID-19. These occupational therapists had three to five
years of experience in varying hospital wards and patient
categories and specific experience in rehabilitation, though
primarily with neurological patients. As COVID-19 was a
novel illness at the time of inclusion, experience with this
specific patient group was sparse.

The first author called patients four weeks prior to the
three-month follow-up to confirm participation and plan
activities for AMPS. After case 1 declined follow-up due to
low functional level and lengthy transportation to the hospi-
tal, a collaboration with occupational therapists in the com-
munity was initiated. If participants declined to participate
in the follow-up due to lengthy transportation, the first
author, with permission of the patient, contacted the multi-
disciplinary community rehabilitation units to ask the local
occupational therapists if they could perform follow-up test-
ing. The three community occupational therapists who were
contacted accepted.

2.4. Participants. Patients were included if they were diag-
nosed with COVID-19, admitted to RH and at discharge
had lower ability to perform ADL compared with abilities
prehospitalization. For example, if the patients needed assis-
tance in activities like toileting, bathing, or dressing, which
they would usually perform independently at home, patients
were considered eligible for inclusion if they were adults ≥
18 years and able to understand and follow instructions in
Danish during testing. Patients were excluded if they were
in isolation and sufficiently challenging ADL tasks could
not be performed on the ward due to the COVID-19 restric-
tions, e.g., if the task required observation of kitchen
activities.

Information of changes in ADL ability was primarily
obtained through the OT intervention via interview and/or
observation of the patient. Three cases were identified dur-
ing multidisciplinary conferences where clinical handover
by nurses and physiotherapists reviled ability discrepancies
in current and prior hospitalization ADL performance.
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2.5. Data Sources. AMPS was used to investigate and
describe ability to perform ADL [23, 24], and MoCA was
used to investigate and describe cognitive function [25].
Information on rehabilitation needs and demographic vari-
ables were obtained from electronic patient records. AMPS
is an OT-specific observational assessment of motor and
process skills during activity performance. AMPS can evalu-
ate the ability to perform instrumental and personal ADL
and document change over time [24]. Instrumental ADL
includes activities such as cooking, shopping, or housework
required for independent living. Personal ADL are related
to self-care such as washing and dressing [24]. AMPS pro-
vides information about the quality of the patients’ perfor-
mance in terms of effort, efficiency, safety, and
independence [23]. This observational assessment is stan-
dardized and tested on more than 100.000 persons interna-
tionally [24]; however, to our knowledge, no academic
literature has used AMPS for COVID-19 patients. It has
test-retest and interrater reliability and validity when used
among various populations [24].

In collaboration, the patient and occupational therapist
choose two ADL tasks, that the patient wants or needs to
perform and find challenging. The patient performs the
two tasks after standardized instruction by the occupational
therapist. The quality of 16 ADL motor skills (e.g., body posi-
tion, obtaining and holding objects, and sustaining perfor-
mance) and 20 ADL process skills (e.g., applying knowledge,
organizing space and objects, and adapting performance) are
scored by a calibrated assessor on a 4-point ordinal scale.
The scores of the 16 motor and 20 process skills are analyzed
using the Rasch-based computer AMPS-software (Occupa-
tional Therapy Assessment Package (OTAP), Center for Inno-
vative OT Solutions, Fort Collins, Colorado, USA), which
converts raw skill scores into logistically transformed proba-
bility units (logits), that are presented in two graphic rapports
of ADL motor and ADL process skills. The logits are adjusted
for rater severity and difficulty of the ADL tasks observed.
Both rapports reflect safety and independence. The motor abil-
ity measure indicates how much effort (clumsiness and/or
increased physical effort or fatigue) the patient experiences
during performance of ADL, and the process ability measure
how efficient (inefficiency and/or disorganization) the patient
is during performance [23, 24, 26]. A bold text on the graphic
rapports describes the overall quality of ADL task perfor-
mance commonly observed by people with the same ADL
ability measure, e.g., questionable, mild, moderate, or marked
clumsiness and/or increased physical effort or fatigue or inef-
ficiency and/or disorganization.

A motor skill logit of 2.0 is a criterion referenced cut-off,
where a person is likely to begin showing slight clumsiness
or physical effort. There is a risk zone of 0.3 logits, and
logits ≥ 2:3 reflect skilled (no clumsiness or effort), safe,
and independent ADL task performance. The cut-off for
process skills is 1.0 logit, where a person is likely to begin
showing inefficiency, and logits ≥ 1:3 reflect efficient (timely
and spatially organized), safe, and independent ADL task
performance [24].

MoCA is a cognitive screening tool. A one-page, 30-
point, pen, and paper assessment administered by clinicians

in approximately 10 minutes [25]. The screening tool covers
the cognitive domains: attention, visuospatial abilities, exec-
utive functioning, memory, language, and orientation.
Attention is tested through three tasks: auditory motor
attention (1 point), serial subtraction (3 points), and memo-
rizing number range (2 points). Visuospatial abilities are
tested in two tasks: copy of a cube (1 point) and clock draw-
ing (3 points). Executive functioning through a trail making
task (1 point), phonemic fluency (1 point), and a two-item
abstraction task (2 points). Memory through delayed recall
of five words (5 points). Language uses a three-item naming
task (3 points) and repetition of two complex sentences (2
points): orientation to date, month, year, day, place, and
town (6 points). MoCA scores range between 0 and 30, a
higher score indicating higher cognitive functioning. The
score is education-corrected by giving an additional point
to persons with ≤12 years of education. Based on research
in various populations, MoCA is found to have an adequate
concurrent validity with comprehensive cognitive measure-
ments for cognitive deficits, has excellent test-retest reli-
ability, and is sensitive in detecting mild cognitive
impairment [25, 27, 28]. MoCA has been used in studies
of patients with COVID-19 [10, 29, 30]. The Danish ver-
sion of MoCA was used in this study [31]. A summary
MoCA score of <26 is used as a cut-off in detecting mild
cognitive impairment [25].

2.6. Data Analysis. Inspired by Yin [18], we allowed for
exploratory analysis of the data to identify similarities,
trends, and patterns of ADL performance, cognitive status,
rehabilitation needs, and implications for OT within and
across cases. A matrix of variables across cases structured
the gathered information. Some variables were predefined
for each participant, e.g., age, sex, days to discharge test,
ICU admission, AMPS, and MoCA results. Other variables
like reason for referral, OT treatment goals, and plans
emerged, through an iterative process of going through data
several times [18]. Similarities and trends among cases and
variables were discussed between all authors at several meet-
ings [18, 20].

Case descriptions, as well as data on non-participators,
will be presented in text and tabular forms presenting
median, as well as range for continuous data, frequencies,
and percentages for all categorical and dichotomized data.

The data presentation for each individual case includes
the performed AMPS tasks and difficulty, AMPS results in
logits, AMPS age and sex adjusted percentile rank, and the
MoCA results.

When interpreting AMPS at follow-up, a higher logit
for the second observation indicates improved ADL abil-
ity. The ADL motor ability measures must differ by at
least 0.5 and/or the ADL process ability measures by at
least 0.4 to indicate that the assessed person’s ADL ability
has a high likelihood to have changed significantly
between two AMPS observations [24]. It is not recom-
mended to evaluate AMPS raw score in terms of effect
[24]. However, the raw scores can be highly relevant in
guiding OT recommendations and will be presented as
raw data.
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Trends across MoCA domain scores will be presented,
and trends between AMPS process logits and MoCA total
score will be analyzed. Individual scores, logits, and changes
over time between discharge and three-month follow-up will
be presented visually using a spaghetti plot for both AMPS
and MoCA.

2.7. Ethics. The study complied with ethical principles for
medical research as described in the Helsinki Declaration
[32]. Eligible patients received oral and written information
about the study by the occupational therapist, and if willing
to participate in the study, the patient signed an informed
consent. Patients who declined to participate were asked
whether their age, sex, and length of stay in ICU, and reason
not to participate could be documented. The Danish data pro-
tection agency approved the handling of data (P-2020-499).

3. Results

Fourteen patients were assessed for eligibility, and eleven
patients were included in this study. A flow diagram in
Figure 1 illustrates inclusions, data collection, missing data,
and participants included for analyses. The three nonpartici-
pators declined due to low mental and/or physical energy.
Low mental and/or physical energy was prevalent in all
cases. No specific differences or patterns were identified
between participators and nonparticipators in terms of age,
gender, and ICU admissions. Nine of the participants were
admitted with COVID-19 as their primary diagnosis. Seven
were in ICU with a median stay of 24 days (range 10 to
80). The length of stay in hospital from admission to dis-
charge assessment ranged from seven to 90 days with a
median of 20 days. Eight patients were referred to OT, seven
referrals for assessment of swallowing abilities and one refer-
ral for ADL assessment before discharge. Participant charac-
teristics are presented in Table 1.

Six of the seven cases referred with dysphagia had been
admitted to the ICU. The OT interventions ranged from
reassessment of swallowing, eating and drinking, and assess-
ment of ADL which involved the facilitation to participate in
personal ADL such as washing the face and lifting a glass to
the mouth, as well as more complex activities of showering
and dressing. Full case descriptions are presented in Table 2.

At discharge assessment, nine participants completed
AMPS and MoCA the same day. Due to fatigue, two patients
asked to be tested on separate days with one and four days
apart (cases 4 and 8). Due to general weakness and geo-
graphical distance, it was not possible to complete follow-
up assessments at the hospital in four cases (cases 1, 3, 6,
and 7). In three of these cases, follow-up assessments were
conducted by an occupational therapist in the local commu-
nity (cases 3, 6, and 7).

Follow-up AMPS were performed on eight participants
(73%): follow-up MoCA on six participants (55%). The
AMPS three-month follow-up assessments were conducted
with a median of +1.5 day (range -15 to +25 days), to the
exact day, where three months had passed since discharge
testing. One participant declined MoCA due to rehospitali-
zation (case 8), however, participated in an AMPS during

standard OT intervention during rehospitalization at the
scheduled time for follow-up. Five of the MoCA follow-up
assessments were performed on the same day as AMPS,
and one was performed 60 days later (case 3). No trends
were identified in loss to follow-up and lower or higher test
results at discharge.

3.1. Ability to Perform ADL. Table 3 sums up the difficulty
level of AMPS activities at discharge and follow-up. The
majority of AMPS activities chosen by the patients as diffi-
cult to carry out at discharge were classified as ≤ “easier than
average ADL tasks.” This included patients that prior to
admission had been independent in all ADL, including
work. The patients able to complete ≥ “average ADL tasks”
at follow-up were the patients whom prior to admission
had been independent in all ADL or at least personal ADL.
Table 4 depicts the individual difficulty of AMPS activities
for each case, the AMPS motor, and process ability measures
in logits.

3.1.1. Motor Ability Measures. Analysis for trends in the data
from AMPS showed that at discharge, all cases had a motor
ability measure below the cut-off of the criterion referenced
2.0 logits, ranging from -1.3 logits (marked) to 1.9 logits
(questionable to mild), indicating clumsiness and/or
increased physical effort or fatigue during ADL task perfor-
mance, see Figure 2.

At follow-up, all cases had improved motor ability mea-
sures with a median change of 1.1 logits (range 0.1 to 1.5).
Six cases (75%) showed significant improvements, with
increased logits by at least 0.5 (cases 2, 3, 4, 5, 6, and 7).

3.1.2. Process Ability Measure. Contrary to the trends of
motor ability measures, trends and patterns across process
ability measures showed greater variation between patients
at both discharge and follow-up (see Figure 3). At discharge
assessment, nine cases (82%) had a process ability measure
below (or just above) the criterion referenced cut-off of 1.0
logit ranging from 0.0 to 1.2 logits, indicating (questionable)
inefficiency and/or disorganization during ADL task
performance.

At follow-up, seven cases (88%) had improved process
ability measures, the median change being 0.25 logits (range
-0.4 to 0.9), but only three (38%) showing significant
changes with process ability measures improving by at least
0.4 logit (cases 3, 4, and 7). Cases 4, 7, and 8 displayed effi-
cient process ability measures during ADL task performance
at follow-up.

3.1.3. Motor and Process Performance Skills at Hospital
Discharge. At discharge testing, occupational therapists
reported similar predominant problematic motor perfor-
mance skills (raw scores) across cases in the electronic
patient journals. In 10 out of 11 cases, the motor perfor-
mance skill, endures, was reported as problematic, and nine
cases had especially difficulty in reaches. Flows was described
in six cases and grips in five. No patterns nor similarities
were found across cases in the process performance skills
(raw scores) highlighted as predominant.
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3.2. Trends and Similarities in Significant Changes in Ability
to Perform ADL. When searching for patterns across signif-
icant changes in AMPS results between discharge and fol-
low-up, two groups were identified: one group of three
patients (27%) with significant changes in both motor and
process ability measures and another group of three patients
(27%) showing significant change in motor ability measures
only.

3.2.1. Significant Changes in Motor and Process Ability
Measures (Cases 3, 4 and 7). The AMPS result of cases 3,
4, and 7 indicated that their ability to perform ADL had a
high likelihood to have changed significantly in both motor
and process ability measures. When comparing all cases,
exploratory analysis showed similarities across these three
cases. All three cases had been referred to OT during admis-
sion and were all discharged to inpatient community reha-
bilitation units. These were the only participants to
complete follow-up, whom at discharge testing had motor
ability measures indicating marked or moderate-marked
clumsiness and/or increased physical effort or fatigue during
ADL task performance.

Two of the three cases (cases 3 and 7) needed assistance
for personal ADL prior to admission and had several coex-
isting illnesses. These two patients did not have the energy

levels to attend the follow-up assessment at the hospital,
and these were conducted in a community rehabilitation
facility. As illustrated in Figure 2, all three patients were still
below the criterion-referenced cut-off of 2.0 logits in motor
ability measures indicating mild to moderate clumsiness
and/or increased physical effort or fatigue during ADL task
performance at follow-up. In contrast, two of the patients
showed process ability measures of efficient (timely and spa-
tially organized) ADL task performance at follow-up (cases 4
and 7 in Figure 3).

3.2.2. Significant Changes in Motor Ability Measure Only
(Cases 2, 5, and 6). Three cases (cases 2, 5, and 6) had signif-
icant changes in ADL motor ability measures at follow-up.
Their process ability measures did not show significant
change. When looking for trends, patterns, and similarities
across these cases, all were independent prior to admission;
two were employed (case 2 and 5). All three cases had pro-
cess ability measures at cut-off or in the risk zone, where
questionable inefficiency or disorganization during ADL
task performance could be observed at discharge as well as
follow-up. At follow-up, AMPS age and sex adjusted percen-
tile rank indicated that 90.5% of healthy people of the same
age likely had a higher ADL process ability measure. At fol-
low-up, case 5 had started work part time, and case 2 was

Declined to participate (n = 3)
(i) Low mental/physical energy due to another

project participation (n = 1)
(ii) Low mental/physical energy for follow-up

testing (n = 1)
(iii) Wish to focus on healing instead of follow-

up testing (n = 1)

Lost to follow-up AMPS (n = 3)

Lost to follow-up MoCA (n = 5)

Tested at at hospital discharge (n = 11)
(i) AMPS (n = 11)

Not able to transport (n = 1)(i)

(i) Not able to transport (n = 1)

Rehospitalisation (n = 1)
Death (n = 1)
Acute illness (n = 1)
(cases 1, 4, 8, 9, 10)

(iii)
(iv)
(v)

(ii) Organisational
miscommunication (n = 1)

(ii) Death (n = 1)
(iii) Acute illness (n = 1)

(cases 1, 9, 10)

(ii) MoCA (n = 11)

3-month follow-up testing

Across case analyses at discharge (n = 11)
Change in AMPS (n = 8)
Change in MoCA (n = 6)

(i) AMPS (n = 8)
(ii) MoCA (n = 6)

Analysis

Enrollment

Tests at discharge

Follow-up

Assessed for eligibility (n = 14)

Informed consent to
participate (n = 11)

Figure 1: Study flow diagram.
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able to carry out personal ADL but not complex ADL like
heavy household or work. Case 6 was retired, and she felt
close to habitual functional level, although did experience
fatigue. Cases 5 and 6 were not referred to OT during
admission.

Cases 5 and 6 were the only cases, of all, showing skilled
(no clumsiness or effort), safe, and independent motor abil-
ities during ADL task performance at follow-up with motor
logits above 2.3.

As presented in Table 4 and illustrated in Figure 4, all
three cases had an improvement or had the same score in
MoCA at follow-up. Case 2 showed a notably improved
MoCA score from 18 to 28.

3.3. Cognitive Status. At discharge, the median total MoCA
score was 24 (range 8-30). Eight cases (73%) had a total
MoCA score indicating mild cognitive impairment with a
cut-off of <26. The median of the six follow-up MoCA
scores (cases 2, 3, 5, 6, 7, and 11) was 24.5 (range 21-30);
the MoCA score of four follow-up cases (67%) indicated
mild cognitive impairment with <26. Trends across cases

were an increase in MoCA score between discharge and fol-
low-up: a tendency to high scores in orientation in time and
place, with 73% of cases achieving the highest score at dis-
charge and 83% at follow-up. Furthermore, memory and
executive functioning appeared to be the dominant domains
most difficult across cases. Table 5 depicts domain scores at
discharge and follow-up.

3.3.1. Independence Preadmission and Cognitive Status.
Across cases, it was found that for the patients independent
in ADL prior to admission (cases 2, 4, 5, 6, 8, and 10), 50%
had a total MoCA score indicating normal cognitive func-
tioning at discharge (cases 4, 6, and 8). The three other cases
were below cut-off <26 (cases 2, 5, and 10). Cases 2, 5, and 6
completed follow-up MoCA: two having MoCA total scores
≥ 26; case 5 remained <26 indicating mild cognitive
impairment.

3.3.2. Need of Assistance Preadmission and Cognitive Status.
Of the cases, whom at habitual functional level needed assis-
tance for personal or instrumental ADL (cases 1, 3, 7, 9, and

Table 1: Characteristics of participants (n = 11).

Age

Median years (range) 68 (40-87)

Sex

Male (%) 7 (64)

Employment status

Employed full time (%) 3 (27)

Unemployed (%) 1 (9)

Retired (%) 6 (55)

Early retirement (%) 1 (9)

Independence in ADL prior to admission

All ADL (%) 6 (55)

P-ADL (%) 2 (18)

Some P-ADL (%) 3 (27)

Primary diagnose at hospital admission

COVID-19 (%) 9 (82)

Other diagnose (%) 2 (18)

Patients in ICU (%) 7 (64)

Median days of admission to ICU (range) 24 (10-80)

Days from admission to discharge assessment,

Median days (range) 20 (7-95)

Isolation for COVID-19 at discharge tests 7 (64)

Discharge destination

Home with outpatient rehabilitation (%) 5 (45)

Inpatient rehabilitation unit in community (%) 3 (27)

Inpatient rehabilitation unit in community via hospital rehabilitation unit (%) 2 (18)

Rehabilitation unit in hospital, own home, nursing home (%) 1 (9)

Referred to OT 8 (73)

Swallowing assessment (%) 7 (64)

ADL assessment (%) 1 (9)

ADL: activities of daily living; P-ADL: Personal activities of daily living (e.g., washing, eating, and dressing); ICU: intensive care unit; OT: occupational
therapy.
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at
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11), all had a MoCA score below 26. We were not able to
find similarities in MoCA scores at discharge among the
groups of cases needing help for personal ADL (cases 1, 3,
and 7) and cases needing help for instrumental ADL only
(cases 9 and 11).

3.4. Patterns in AMPS and MoCA Scores. Across all cases, no
pattern could be found between the MoCA results and
AMPS results. For example, the three cases showing signifi-
cant changes in motor ability measures (cases 2, 5, and 6)
had very similar process ability measures, however, very dif-
ferent MoCA scores. Likewise, case 7 showed a rise in effi-
cient process ability measures at three-month follow-up,
but at the same time having a fall in MoCA from 24/30 to
21/30 at follow-up. Unfortunately, the MoCA of case 4 is
missing at follow-up and therefore trends between MoCA
and an efficient process ability measure that are not possible
to comment on.

3.5. Rehabilitation Needs. All cases received a multidisciplin-
ary rehabilitation plan at discharge from hospital for further
rehabilitation in the community. Occupational therapists
participated in the completion of 10 rehabilitation plans.
The rehabilitation plans all described further need for facili-
tation of independence in habitual ADL level, including
return to work and complex instrumental daily activities,
where it was relevant. They also focused on fatigue and
endurance during activity performance, some specifically
naming the use of principles of energy conservations. Exam-
ples included education in adapting activity performance
and/or the environment to be able to carry out ADL. The
majority of rehabilitation plans described a need for an
increase in global muscle strength. Only few rehabilitation
plans mentioned the need for further swallowing assess-
ments and/or treatment. (cases 2 and 9) (Table 2).

4. Discussion

4.1. Summary of Findings. Eleven patients with COVID-19
and decreased ADL performance at hospital discharge were
included in this study. Three-month follow-up included
AMPS data from eight cases and MoCA data from six cases.
The cases represented a diverse sample across age, sex, pre-
existing illness, and habitual functional level; some needing
assistance in ADL prehospitalization, and some working full
time and/or being independent in all ADL. The course of
admission was heterogenic in terms of length of stay, ICU
treatment, and referrals for OT. Across cases, very similar
P-ADL tasks were performed at discharge, no matter the
prior level of functional ability. At follow-up, the difficulty
of ADL tasks performed varied, where cases being indepen-
dent prehospitalization performed more challenging ADL
tasks.

Ability to perform ADL was affected at discharge as well
as three-month postdischarge across all cases. This included
the following: low endurance and a trend of low motor abil-
ity measures; all cases being below the criterion referenced
cut-off at discharge and all cases showing increased motor
skills during ADL task performance with 75% of cases hav-

ing a significant increase in motor ability measures. Further-
more, most cases still showed signs of clumsiness and/or
increased physical effort or fatigue at follow-up. In contrast,
the cases showed larger variation in process ability measures.
Only 27% had a significant increase in process ability mea-
sures at follow-up, and no patterns were identified across
process skills. Three of the cases habitually independent in
ADL (50%) did not have significant changes in process abil-
ity measures at three-month follow-up. This revealed ques-
tionable inefficiency or disorganization during ADL task
performance. We could not find any patterns across cases
between MoCA and AMPS scores.

Mild cognitive impairment was detected in the majority
of cases at discharge (73%). Executive functioning and mem-
ory appeared the most difficult across cases and orientation
the least difficult. Attention and memory scores showed a
diverse heterogenic pattern at follow-up, e.g., some scores
being lower at follow-up, than discharge. Four out of the
six follow-up cases had mild cognitive impairment, includ-
ing one case, who had returned to work part time.

Interestingly, the majority of patients with COVID-19
referred to OT were referred for assessment of dysphagia,
but only two still needed rehabilitation for dysphagia after
hospital discharge. Rehabilitation needs postdischarge
focused on interventions regarding endurance, low mental/
physical energy, and performing ADL, more specifically
focusing on motor skills and for some, also on process and
cognitive skills.

Currently, no other research using AMPS for assessing
ADL performance in patients with COVID-19 has been
identified. In a study from the United Kingdom in 2020
[9], 100 patients with COVID-19 were telephone inter-
viewed a mean of 48 days after discharge from a hospital
to identify postdischarge symptoms and rehabilitation
needs. One third of these patients required ICU treatment
and hospital length of stay ranged from four to 16 days. Sim-
ilar to our findings, patients identified endurance problems,
which was categorized as fatigue as well as disabilities in
mobility, self-care, and in usual activities four to eight weeks
postdischarge. Contrary to our data, problems in mobility,
self-care, daily activities, and ability to return to work were
only identified in approximately half of the participants. In
our study, all participants had problems in ADL perfor-
mance at three months postdischarge, including ability to
return to work. These differences could be a reflection of
the following: differences in hospital length of stay, with
our cases having longer admission days; our sample size
was small compared to their 100 inclusions, different ways
of testing; in particular, Halpin et al. [9] utilized self-
reported outcomes and our study used observational assess-
ment of ADL. Furthermore, our inclusion criteria were
patients with lower ability to perform ADL at discharge com-
pared to prehospitalization, whereas Halpin et al. [9]
included all hospital admitted patients diagnosed with
COVID-19.

Interestingly, two of the three cases in our study showing
significant improvement in ADL performance at follow-up
in both motor and process skills were patients needing assis-
tance for personal ADL prior to admission and having
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coexisting illnesses. Patients with preexisting disabling con-
ditions are more prone to experience physical or psycholog-
ical effects after COVID-19 [13]. These two cases were
observed in easier and much easier ADL tasks during AMPS,
e.g., activities like upper body dressing and brushing teeth.
They were the only cases observed in the same activities at
discharge as well as follow-up. Although the AMPS algo-
rithm takes into consideration the difficulty of tasks, a source
of error can occur when participants perform AMPS tasks
that are too easy to offer sufficient challenge in identifying
difficulties in performance [24]. Raw score skills of the two
cases at follow-up indicated sufficient challenge for motor
skills, but the AMPS activities chosen may have been too
easy to identify difficulties in process skills. Another expla-
nation could be that the cases were more familiar with their
test environment. When tested in an inpatient rehabilitation
unit of the community, cases had exposure to the commu-
nity test environment since hospital discharge. Compara-
tively, other follow-ups were performed on a one-day visit
to the hospital where little or no exposure and experience
with the hospital test environment was possible. It could be
assumed that being tested in unfamiliar surroundings had
a negative influence on ADL task performance.

4.2. Cognitive Function and Process Skills. Studies have
shown that the cut-off score in MoCA of 26 to determine
cognitive impairment may be inadequate [28], and some
researchers argue cut-offs <25 or even <20, depending on
premorbid functional level [28]. Our data cannot provide
answers on this subject; however, it is worth noting that
our MoCA results are inconsistent with the process ability
scores of AMPS. There is conflicting reporting in the litera-
ture as to whether higher MoCa scores correlate to a higher
functional outcome and ability to perform ADL. Some
researchers have found higher MoCA scores related to better
functional gains in a general rehabilitation population when
using the motor scores of Functional Independence Measure
(FIM) compared with MoCA on 116 in-patients on a general
rehabilitation unit [33]. In contrast, other researchers [34]
have found no statistically significant association between
functional performance and MoCA. They used FIM total
scores and MoCA to assess functional performance in a
sample of 20 participants in an inpatient geriatric hospital
setting. In line with this, we found no trends or patterns in

higher MoCA scores correlating to higher AMPS scores.
AMPS and FIM are, however, not equivalent measures.
FIM is used by a multidisciplinary team to assess motor
and cognitive items of self-care, transfers, locomotion, com-
munication, social cognition, and sphincter control [34],
whereas AMPS is an OT-specific assessment of motor and
process skills during activity performance in ADL.

In people diagnosed with stroke, cancer, or cardiac dis-
ease, problems of mild cognitive functioning and executive
functioning are often not detected on the ward during hospi-
tal admission, however, can be detected through ADL test-
ing, including AMPS [35, 36]. Typically, hospital settings
are simple and do not match the challenges of real-world
settings. In line with this, in our data, two patients had not
been referred to OT during admission but were recruited
coincidentally through multidisciplinary conferences, where
other health professionals described discrepancies between
current and pre-COVID-19 ADL performance. Both cases
were functional independent prior to hospitalization: one
working full time and the other retired. Taking into consid-
eration the cut-off of 1.0 logit in process scores for indepen-
dent living [24], one would expect these two cases to have a
functional habitual level above cut-off and even above risk
zone in process logits of 1.3 logit. In both cases, AMPS indi-
cated questionable inefficiency or disorganization during
ADL task performance at discharge with no change three
months later. The two cases had similar AMPS motor ability
measures at both assessments. Higher process skills have
been found to be associated with higher cognitive function-
ing [24]; however, the retiree scored full scores in the cogni-
tive screening of MoCA at both discharge and follow-up,
indicating that MoCA may have had a ceiling effect. The
other case, with full time employment prehospitalization,
showed mild cognitive deficits with a 24 and 25 out of 30
in both MoCA, especially affected in the domain of memory.
These cases further depict the lack of pattern between MoCa
and AMPS, having very similar AMPS result but different
MoCA scores.

4.3. Implications for OT Practice and Future Research. The
present multiple case study adds to a growing body of evi-
dence on the role of occupational therapists in a hospital set-
ting as part of the initial rehabilitation of patients with
COVID-19, as well as postdischarge. Our data describe

Table 3: Difficulty of AMPS activities across cases.

At discharge, n
= 22∗

At follow-up, n
= 18∗

Much easier than average ADL tasks (logit challenge: 0.7, 0.5), e.g., upper body dressing-garment
within reach

11 (50) 5 (28)

Easier than average ADL tasks (logit challenge: 0.4, -0.2), e.g., upper body grooming/bathing 8 (36) 2 (11)

Average ADL tasks (logit challenge: 0.1, -0.1), e.g., changing sheets 3 (14) 6 (33)

Harder than average ADL tasks (logit challenge: -0.2, -0.4), e.g., pasta with sauce and beverage—two
persons

3 (17)

Much harder than average ADL tasks (logit challenge: -0.5, -0.7), e.g., scrambled/fried eggs, toast, and
coffee/tea—one person

2 (11)

n (%). ∗2 AMPS activities must be carried out per test.
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Table 4: AMPS activities performed and difficulty of activities. AMPS and MoCA results at discharge and follow-up.

Case
AMPS activity

discharge
AMPS activity follow-up

Chal
log
dish

Chal
log
FU

Result
logit

discharge

Result
logit

follow-
up

Percentile
rank at
discharge

Percentile
rank at
follow-up

MoCA
discharge

MoCA
follow-
up

1
Upper body grooming/

bathing
¤ 0.2 M -1.0 <1 8/30 ¤

Upper body dressing-
garment within reach

0.7 P 0.0 <1

2 Brushing teeth
Boiled egg(s) served in

cup(s)
0.6 -0.1 M 0.7 M 1.5 <1 1.1 18/30 29/30

Upper body dressing-
garment within reach

Coffee/tea and cookies
served on a tray-2/3

persons
0.7 -0.1 P 0.9 P 1.1 3.5 9.5

3
Upper body grooming/

bathing
Upper body grooming/

bathing
0.2 0.2 M -0.6 M 0.7 <1 <1 20/30 23/30

Upper body dressing-
garment within reach

Upper body dressing-
garment within reach

0.7 0.7 P 0.3 P 1.0 <1 21.1

4
Upper body grooming/

bathing
Pasta with sauce and
beverage-two persons

0.2 -0.4 M 0.1 M 1.6 <1 2.3 26/30 ¤

Upper body dressing-
garment within reach

Hand washing, drying, and
putting away dishes

0.7 0.0 P 0.9 P 1.6 3.5 50.0

5
Upper body dressing-
garment within reach

Scrambled/fried eggs, toast,
and coffee/tea-one person

0.7 -0.5 M 1.2 M 2.3 <1 61.9 24/30 25/30

Changing sheets and
“duvet” cover on a
freestanding bed

Fresh fruit salad-2 persons 0.0 -0.3 P 1.2 P 1.0 21.1 9.5

6 Showering
Coffee/tea and cookies
served on a tray-2/3

persons
0.1 -0.1 M 1.3 M 2.4 2.3 78.9 30/30 30/30

Upper and lower body
dressing-garments

stored

Putting away clean dishes
from a dishwasher

0.2 0.0 P 1.2 P 1.0 21.1 9.5

7 Brushing teeth Brushing teeth 0.6 0.6 M -0.5 M 0.8 <1 1.1 24/30 21/30

Washing and drying
the face

Washing and drying the
face

0.5 0.5 P 0.8 P 1.7 9.5 84.2

8 Showering
Scrambled or fried eggs,

toast, and brewed coffee or
tea-one person

0.1 -0.5 M 0.7 M 1.1 <1 <1 28/30 ¤

Upper and lower body
dressing-garments set

out

Changing sheets and
“duvet” cover on a
freestanding bed

0.4 0.0 P 1.7 P 1.3 61.9 21.1

9 Brushing teeth ¤ 0.6 ¤ M -1.3 ¤ <1 ¤ 16/30 ¤

Brushing or combing
hair

0.9 P 0.8 9.5

10
Changing sheets and
“duvet” cover on a
freestanding bed

¤ 0.0 ¤ M 1.9 ¤ 61.9 ¤ 24/30 ¤

Upper and lower body
dressing-garments set

out
0.4 P 1.8 90.5

11
Upper body grooming/

bathing
Ironing multiple garments
and putting garments away

0.2 -0.2 M 0.5 M 0.6 <1 <1 17/30 22/30

Upper body dressing-
garment within reach

Pot of brewed coffee-one or
two persons

0.7 0.0 P 0.9 P 1.2 15.8 38.1

Chal log dish: challenge in logits at discharge; Chal log FU: challenge in logits at follow-up; percentile rank: percentage of people with lower AMPS measures;
M: motor ability measure expressed in logits; P: process ability measure expressed in logits; ¤: missing.
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extensive difficulties in carrying out ADL for this patient
population. Occupational therapists can apply
performance-based assessments to identify rehabilitation
needs of ADL, including possible cognitive rehabilitation
needs that may present during ADL performance [35]. This
may qualify the initial rehabilitation of patients with
COVID-19 and their discharge planning as well as rehabili-
tation postdischarge as is the case for other patient popula-
tions [35]. Guidelines on specific test and intervention
methods are yet to emerge [8, 15, 17].

Our findings underline the importance for a comprehen-
sive assessment of COVID-19 patients to identify OT reha-
bilitation needs. The same methods of testing may not
necessarily be relevant to all COVID-19 patients but should

include assessment of cognitive functioning and ability to
perform ADL.

It is relevant to assess ADL ability of patients with
COVID-19, using AMPS in a larger population, preferably
in a collaboration with communities for long-term follow-
up. Further research could also benefit from investigating
which OT assessments best apply to COVID-19 patients
during hospitalization and postdischarge, as well as the
appropriate timing of testing. Future studies could investi-
gate interventions regarding fatigue and energy management
in rehabilitation and the possible connection between
fatigue, physical exercise, and cognitive function for this
population. The lack of clear patterns between MoCA and
AMPS results could indicate a need for further research in
adequate assessment for identifying cognitive impairment
in COVID-19 patients, including the optimal cut-off in
MoCA.

4.4. Methodological Considerations and Limitations. The
design of the study is a case series, which inherently has
some strength and limitations [19, 20]. Case series have
methodological limitations in creating causal inferences as
there is no control group [19, 20]. Until more solid evidence
is available, case series can inform the initial planning of OT
interventions with COVID-19 patients and generate hypoth-
esis that can be tested in future analytic studies [19, 20]. One
strength of this present study is the triangulation of data
sources using standardized tests as well as data from elec-
tronic journals providing comprehensive descriptions of
the patients. Another strength was author triangulation in
relation to the interpretation of findings by experienced
researcher [18]. Moreover, it is a strength that follow-up
testing could be transferred to community rehabilitation
centers when some cases were evidently unable to transport
to the hospital for testing [18]. Three cases from three-
month follow-up facilitated the opportunity for collabora-
tion between occupational therapists at RH and three differ-
ent municipalities. It is most likely that these patients would
have declined follow-up testing, if testing was not performed
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in the community. There is great potential in future projects
for closer collaboration between hospital and community to
assess long-term outcomes after COVID-19, especially for
patients with COVID-19 and preexisting disabling condi-
tions. From our experience, these patients want to partici-
pate in research projects but prefer participation in their
local surroundings as they may be prone to experience fur-
ther physical or psychological effects after COVID-19 and
find transportation to the hospital a burden.

Common to healthcare systems worldwide in 2020, we
were learning how to assess and treat patients admitted with
COVID-19, on the go. And as such, this study was con-
ducted due to the need for more clinical experience and
knowledge about this patient population and how OT can
best be provided. There are, however, some limitations due
to the nature of planning a study with an unknown long-
term trajectory. These limitations include a nonconsecutive
and convenience sample. Due to the rapid changes in envi-
ronment and organization of the new COVID-19 wards,
patients were not systematically included or assessed for eli-
gibility. Patients with other primary diagnosis were also
included, however, in future research excluding patients
not admitted with COVID-19 as their primary diagnoses
will make comparisons more adequate. Several patients were
lost to follow-up, which reduced the number of participants
significantly. It was a limitation that follow-up MoCA was
also being used by testers in a separate nonrelated study with
a parallel time frame of this current study. A lack of coordi-
nation between projects resulted in missing one case at
three-month follow-up, and another case had a 60-day gap
between AMPS and MoCA.

In addition, we did not know the AMPS ability measures
of the cases before admission to hospital, and therefore, we
were unable to report exactly how close the patients were
to their actual habitual functional AMPS score at follow-
up. It was a strength using a comprehensive objective mea-
sure of ADL performance in AMPS. This, however, could
have been supported by subjective assessments such as the
Canadian Occupational Performance Measure (COPM),
gaining knowledge on self-perception and satisfaction of
occupational performance. As follow-up was performed in
different settings with different journal practice, predomi-
nant problematic motor and process performance skills were
not consequently described in patient journals by the occu-
pational therapist at follow-up.

In conclusion, in a series of eleven hospitalized patients
diagnosed with COVID-19 with heterogenic prehospital
ADL abilities and various admission trajectories including
admission to ICU, the ability to perform ADL was affected
at discharge and for the majority at three-month follow-
up. Most cases also showed mild cognitive impairment.
The comprehensive description of cases and the investiga-
tion of similarities and trends adds to the growing academic
research on patients with COVID-19 and on how to plan
OT intervention during hospitalization and, furthermore,
in community rehabilitation units. It also highlights the need
for further evidence of the impact of COVID-19 on the abil-
ity to perform ADL as well as using occupation-based assess-
ment and treatment in COVID-19 rehabilitation.
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