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KEYWORDS Abstract Objective: To primarily study the duration of supplemental oxygen use while perform-
ADL; ing ADLs (activities of daily living) and associations leading to a more prolonged oxygen therapy
COVID-19; during these tasks. Secondary objectives include (1) studying the presence of COVID-19 related
Oxygen therapy; complications during inpatient rehabilitation and after discharge and (2) describing functional
Rehabilitation outcomes of participants after supplemental oxygen liberation and hospital discharge.

Design: Explorative prospective observational cohort study.

Setting: Rehabilitation center within a tertiary hospital, caring for post-COVID patients.
Participants: Twenty-three (N=23) community-dwelling persons with severe-to-critical COVID-19
disease and ongoing oxygen therapy needs. There was a preponderance of men (69.6%), with
mean age of 69.5 (range 46-85) years.

Interventions: Inpatient pulmonary rehabilitation.

Main Outcome Measures: The primary outcome was the duration of supplemental oxygen use
(from initiation till wean) for ambulation, toileting, dressing, and showering. Secondary out-
comes included the presence of COVID-19 related complications (during rehabilitation and after
discharge) and post-discharge functional status.

Results: After rehabilitation center transfer, all subjects only required oxygen therapy during
task(s) performance, and not at rest. ADLs that took the shortest and longest time for supple-
mental oxygen weaning were dressing (mean 38.4+SD 17.1 days) and showering (mean 47.7+SD
18.1 days), respectively. The mean duration of oxygen therapy application was 48.6+SD
18.3 days. On multivariable analysis, mechanical ventilation and exertional desaturation were
significantly associated with prolonged duration for oxygen therapy in all ADLs.

List of abbreviations: 30CST, 30 seconds Chair stand test; ADL, activity of daily living; CCl, Charlson Comorbidity Index; COPD, chronic
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Conclusion: The duration of needful oxygen therapy was dissimilar for different ADLs. Showering,
which required the longest duration of supplemental oxygen wean, might prove to be the rate-

limiting ADL for discharge home.

© 2023 The Authors. Published by Elsevier Inc. on behalf of American Congress of Rehabilitation
Medicine. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

COVID-19, caused by SARS-CoV-2, was first recognized in
December 2019 and rapidly reached pandemic proportions
in subsequent months." The following years that ensued saw
to the ebbs and flows of SARS-CoV-2 variants. These differed
in their infectiousness, disease severity, and response to
therapeutic medications/vaccines.”

COVID-19 is primarily an acute respiratory disease. With
every COVID-19 wave, there exists a subpopulation with sig-
nificant respiratory sequelae, presenting with hypoxia and/
or dyspnea, necessitating oxygen therapy, sometimes for a
protracted time. Such individuals had been defined as having
severe, or critical, COVID-19 illness.® They were typically
hospitalized, requiring oxygen supplementation and perhaps
ventilatory support.®

Upon recovery, supplemental oxygen weaning can occur
over a period, starting with oxygen use at rest. Even then,
hypoxia and/or dyspnea can still persist with exertion and/
or body positioning (eg, POS or Platypnea Orthodeoxia Syn-
drome: dyspnea and desaturation after a body position
change from horizontal to vertical).®® These would have
great functional effect on recovering persons, affecting the
most basic of self-care.® However, there has been a scarcity
of reports on the effect of COVID-19-related oxygen depen-
dance on ADLs (activities of daily living) tasks.

Our study followed the trajectory of 23 subjects with
severe-to-critical COVID-19 respiratory disease. We aim to
study the duration of supplemental oxygen use while per-
forming ADL tasks, and the associations leading to a more
prolonged oxygen therapy. We also describe the respiratory
and functional outcomes of these participants in the months
after supplemental oxygen liberation and hospital dis-
charge.

Materials and methods

This explorative prospective cohort study was conducted
between December 15th, 2021, and July 31st, 2022, in
a rehabilitation center, within a tertiary hospital in Sin-
gapore, caring for patients post-COVID infection with
ongoing oxygen therapy and rehabilitative needs. Partic-
ipants recruited fulfilled the following inclusion criteria:
(1) adults >18 vyears; (2) admitted to hospital with
proven COVID-19 infection; (3) concurrent radiological
evidence of infective lung changes (x-ray or computer
tomographic); and (4) receiving supplemental oxygen at
rest and/or during activities. Individuals on long-term
oxygen therapy premorbidly were excluded from this
study. The subjects underwent inpatient pulmonary
rehabilitation with a focus on respiratory and physical
conditioning (10-15 hours per week), undertaken by a
multi-disciplinary team (consisting of rehabilitation

medicine physicians, physiotherapists, and occupational
therapists). The participants were reviewed, 2-6 months
from the date of discharge, for assessments of their
functional ability.

The present study was approved by the ethics committee
at our institution (NHG DSRB 2021/01045). Informed consent
was obtained from the eligible participants for enrolment
into this study. This manuscript adheres to the applicable
STROBE guidelines.

Data collection

Baseline demographic and clinical characteristics were
obtained from inpatient hospital electronic hospital records.
These included age, sex, ethnicity, marital status, employ-
ment, smoking, vaccination status, premorbid function, and
comorbidities. Comorbidities were also represented using
the Charlson Comorbidity Index (CCl),"® a validated tool to
assess comorbidity.

Details of the participants’ acute hospitalization and
rehabilitation stays were recorded, (including the length of
stays), respiratory support instituted (including supplemen-
tal oxygen use), and functional status at discharge. Specifi-
callyy, common post severe-critical COVID illness
complications such as POS (defined as an orthostatic dyspnea
with a drop in SpO, >5% or Pa02 >4 mmHg),®’ exertional
desaturation (defined as a drop in SpO, by >4% drop in SpO,
during exertion)’ and postural hypotension (defined as a
drop in systolic blood pressure of at least 20 mmHg and/or
diastolic blood pressure of at least 10 mmHg within 3
minutes of standing)'" were noted.

FIM,"? an 18-item, clinician-reported scale that assesses
an individual’s functional capability in 6 domains (self-care,
continence, mobility, transfers, communication, and cogni-
tion), was used to score the subjects’ functional ability on
admission and discharge from the rehabilitation center.

Discharge destinations and Functional Ambulation Cate-
gory (FAC)'® scores at discharge were also recorded. FAC,
which ranges from 0 (unable to walk or requires more than 1
person to assist) to 5 (able to walk independent on any sur-
face including stairs), is a 6-point observer-assessed score
for evaluation of ambulation ability. This had been mainly
used in patients with neurologic conditions (eg, stroke), but
we have used it here on our subjects, some of whom pre-
sented with new-onset weakness (albeit largely non-neuro-
logic in origin).

Participants were reviewed by rehabilitation medicine
physicians between 2 and 6 months after discharge from the
rehabilitation center. Details of physical and functional per-
formance were collected, as was the return-to-employment
status. Thirty seconds Chair stand test (30CST)'* was used as
a measure of lower limb strength in the assessment of
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physical function during follow-up. The continued presence
of limb weakness, postural hypotension, exertional desatu-
ration, exertional dyspnea, POS, and resting oxygen satura-
tion were recorded at these reviews.

Outcome measures

Primarily, the duration of oxygen therapy while performing
the various basic ADLs were evaluated. These tasks included
level ground ambulation (minimum of 10 m), dressing, toi-
leting, and showering. The start point was considered as the
day that supplemental oxygen was initiated. The first day
that the subject did not require oxygen therapy, and with
SpO, consistently kept above 92%, to complete the task was
taken as the endpoint.

A secondary outcome measured was the presence and
persistence of COVID-19 related complications during inpa-
tient rehabilitation and the post discharge period (ie,
between 2 and 6 months from rehabilitation center dis-
charge), respectively. These included resting oxygen desatu-
ration, exertional desaturation/dyspnea, POS, postural
hypotension, and acquired limb weakness. In the outpatient
setting, exertional desaturation and dyspnea were deter-
mined after performance of 30CST.

Another secondary outcome was to examine the return to
premorbid functionality. These included the ability to per-
form basic ADLs, life space mobility, and return to employ-
ment. Life space mobility,"” a concept for assessing
functional mobility over time, was simply defined at 3 levels
— homebound mobility, limited community mobility, and
unlimited community mobility. Individuals who were only
accessing facilities in the vicinity of their home (eg, conve-
nience stores, markets) and not venturing further, were
determined to have had limited community mobility. Unlim-
ited community mobility indicated that the person was trav-
eling beyond areas near home — usually by taking public
transportation or driving.

Statistical analysis

Descriptive statistics were used to illustrate demographics
and clinical characteristics. There were no missing data. T-
tests and Mann-Whitney U tests were implemented as appro-
priate depending on whether analysis was performed on
parametric or non-parametric data. Correlation analyses
were performed betwen identified variables and the dura-
tion (days) of oxygen use. Pearson’s correlation was used to
determine the relations between continuous and nominal
data. Spearman’s correlation was used to determine rela-
tions between continuous data and ordinal data.

Variables were subjected to analysis investigating their
relation with the primary outcome (ie, time taken to wean
off supplemental oxygen for the various ADL tasks). These
variables included age, sex, ethnicity, co-morbidities (as
CCl), smoking status, vaccination status, admission to ICU
(intensive care unit), mechanical ventilation, POS, exer-
tional desaturation, postural hypotension, limb weakness,
and admission FIM. Linear regression was used for multivari-
able analysis. A P<.05 was considered statistically significant
for a 2-tailed test. Statistical analyses were conducted using
SPSS Version 25.0.2

Results

Twenty-three subjects were enrolled into the study, most of
whom were male and of Chinese ethnicity. Their ages ranged
from 46 to 85, with most (60.9%) more than 65 years of age.
All of the participants were independent in basic ADLs
(including ambulation) premorbidly. Slightly more than half
of the subjects were unvaccinated. Other demographic and
clinical data are illustrated in tables 1 and 2, respectively.

On transfer to the rehabilitation center, the participants
still required supplemental oxygen therapy, though this was
only applied during performance of ADLs and/or verticaliza-
tion. The average time taken for supplemental oxygen to be
totally weaned off was 48.6 days. Among the basic ADLs
studied (ambulation, toileting, dressing, and showering),
the tasks that took the shortest and longest time for oxygen
to be weaned off were dressing (38.4 days) and showering
(47.7 days), respectively. The activity of showering took the
longest time for supplemental oxygen weaning in 16 (69.6%)
of the participants (fig 1). By discharge, all the participants
had no need for supplemental oxygen use during perfor-
mance of the 4 ADL tasks.

On correlation analysis, we found that admission to ICU
and need for mechanical ventilation were significantly asso-
ciated with prolonged duration of oxygen therapy (for all
ADLs and also in totality). Limb weakness was significantly
associated with an increased duration of supplemental oxy-
gen use during showering, as well as the total duration of
supplemental oxygen use in totality. However, on multivari-
able analysis, only the need for mechanical ventilation and
presence of exertional desaturation were consistently iden-
tified as significant factors for all primary outcomes with the
former being more strongly associated (table 3).

During inpatient rehabilitation, there was a significant
proportion of patients with complications (fig 2). Respiratory
complications, such as POS, exertional dyspnea/desatura-
tion, were more commonplace. Although all the subjects
experienced exertional dyspnea, only 20 (87.0%) were
observed to have accompanying exertional desaturation.
POS was observed in 19 (82.6%) of the subjects. By dis-
charge, there were functional improvements observed in all
participants, with a mean FIM score gain of 28.2. Nineteen
subjects (82.6%) had achieved independent ambulation (FAC
4 & 5) but only 15 (65.2%) had achieved independence in all
the basic ADLs at discharge. The median lengths of inpatient
rehabilitation and hospital stays were 20.0 and 52.0 days,
respectively (table 2).

During follow-up between 2 and 6 months, 2 participants
did not turn up for rehabilitation follow-up as they felt well
enough (ascertained via follow-up calls to the subjects when
they missed their scheduled appointment). The data of the
remaining 21 subjects were described. Resting SpO, was nor-
malized in all the subjects (ranging from 95% to 100% on
room air). Postural hypotension, exertional dyspnea, and
desaturation were resolved in a significant portion of the
study cohort. POS and limb weakness resolved and were no
longer detected in those who attended their follow-ups (fig
2). Of the 6 participants who had persistent exertional dys-
pnea, 2 had accompanying exertional desaturation. Two
were noted to have exertional desaturation without dys-
pnea. Almost all achieved independent ambulation - one
was confined to wheelchair mobility because of a mishap
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Table 1 Demographic characteristics of study population
Characteristics N=23
Age, years, mean (£SD) 69.5 (10.3)
Sex, n (%)
Male 16 (69.6)
Female 7 (30.4)
Ethnicity, n (%)
Chinese 20 (87.0)
Malay 2 (8.7)
Indian 1(4.3)
Marital status, n (%)
Single 7 (30.4)
Married 15 (65.2)
Widowed 1(4.3)
Preadmission co-morbidities, n (%)
Hypertension 13 (56.5)
Hyperlipidemia 11 (47.8)
Diabetes mellitus 6 (26.1)
Previous myocardial 4(17.4)
infarction
Previous stroke 2 (8.7)
Chronic obstructive 1(4.3)
pulmonary disease
Charlson Comorbidity Index, n (%)
<4 14 (60.9)
>4 9 (39.1)
Smoking status, n (%)
Active smoker 2 (8.7)
Ex-smoker 5(21.7)
Non-smoker 16 (69.6)
COVID vaccination status (at
time of disease
contraction), n (%)
Non-vaccinated 12 (52.2)
Partially vaccinated 4(17.4)
Fully vaccinated 7 (30.4)
Employment premorbidly, n (%)
Yes 7 (30.4)
No 16 (69.6)
Premorbid functional status, n (%)
Independent in basic ADLs 23 (100.0)
Requires assistance in 0(0.0)
basic ADLs
Premorbid Functional
Ambulation Category, n (%)
0,1,2,&3 0 (0.0)
4 2 (8.7)
5 21 (91.3)

post-discharge that resulted in a hip fracture. This subject
was homebound, whereas the other participants had
achieved success in limited (33.3%) and unlimited (61.9%)
community mobility. The mean 30CSTwas 11.6 repetitions in
the 20 patients that were tested (2 was lost to follow-up and
1 was unable to perform due to recovering hip fracture). Of
the 7 subjects who held employment premorbidly, only 3
(42.9%) returned to work (table 4).

Table 2 Clinical characteristics

Characteristics N=23
Length of hospital stay 52.0 (38.0)
(days), median
(interquartile range)
Length of rehabilitation stay 20.0 (16.0)

(days), median
(interquartile range)

Respiratory support during acute stay, n (%)
Mechanical ventilation
Non-invasive ventilation

Status at discharge
FIM score on admission to

rehabilitation center,
mean (£SD)

FIM score on discharge,
median (interquartile
range)

FIM score gain, mean
(£SD)

Functional status at discharge, n (%)
Independence in all basic

ADL

Requires supervision for at
least 1 basic ADL (but
not requiring physical
assistance)

Requires assistance for at
least 1 basic ADL

Functional Ambulation Category at discharge, n (%)

7 (30.4)

16 (69.5)

81.4 (18.1)

112.0 (20.0)

28.2 (17.3)

15 (65.2)

7 (30.4)

1(4.3)

0,1 0(0)
2 1(4.3)
3 3(13.0)
4 6 (26.1)
5 13 (56.5)
Discharge destination, n (%)
Home 23 (100.0)
Institutional care and 0(0.0)
others
Discussion

Arterial hypoxemia in COVID-19 disease occurs owing to a
possible myriad of mechanisms such as impaired diffusion
capacity, altered pulmonary perfusion, formation of micro-
thrombi, and/or an intrapulmonary shunt.'® Increased oxy-
gen requirement had been reported as high as 65% of COVID-
19 survivors.'” With recovery, this hypoxemia may not mani-
fest at rest, but gets triggered by exertion (eg, performing
ADLs). This is clinically identifiable by a decrease in oxygen
saturation and may be accompanied by fatigue and dyspnea.
As a result, performance of such activities can be negatively
affected.’

Application of supplemental oxygen during such tasks can
help enhance performance. With further recovery, weaning
of supplemental oxygen may be possible. This strategy had
been adopted to assist us in training our patients with need-
ful use of supplemental oxygen during tasks.
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Type of basic ADLs
ADL, Activity of Daily Living; 02, oxygen
Ambulation Toileting Dressing Showering In totality
Mean (days) 42.4 44.0 38.3 47.7 48.6
Standard Deviation 18.1 16.7 17.1 18.1 18.3

Fig1 Time taken from oxygen (O,) initiation to weaning during basic ADLs.

In doing so, our study found the average duration of oxy-
gen therapy was 48.6 days. The longest documented dura-
tion of oxygen therapy was for showering and occurred at
day 93 of supplemental oxygen use. Of the 4 basic ADLs
observed, dressing, ambulation (short-distanced level
ground), toileting, and showering, were in ascending order
of time taken for supplemental oxygen to be weaned off dur-
ing the respective task performance (fig 1).

A previous study involving subjects with chronic obstruc-
tive pulmonary disease (COPD) observed that the act of
bathing was 1 of the top few activities that had the greatest
ventilatory and oxygen consumption.'® This was consistent
with another study which postulated that activities associ-
ated with upper and lower limb movements necessitated
higher ventilatory and oxygen consumption.'® In the context
of bathing/showering, increased humidification (increased
water vapor) in an enclosed space reduces partial oxygen
pressure and can further exacerbate desaturation and dys-
pnea. This could have made the task more challenging and
further increased the duration of oxygen weaning.°

In these previous studies,’®' although dressing tasks
rank high on the list of activities with enhanced ventilatory
and oxygen consumption, dressing in our study, was the ear-
liest activity that got weaned off oxygen supplementation.
This may be due to this task being assessed and trained in a

seated position in our context, thus obviating the need for
concurrent upper and lower limb movement.

Although mechanical ventilation and ICU admission were
associated with an increased duration for oxygen therapy in
dressing, ambulation, toileting, and showering (table 3) on
correlation analysis, only the former emerged as the most
significant factor on multivariable analysis. This is likely
indicative of COVID-19 pneumonia severity. Such survivors
might have more severe and persisting pulmonary lesions
(eg, fibrosis), which could account for the loss of lung func-
tion and arterial hypoxemia (clinically observed as reduced
oxygen saturation) at rest or with exertion.?' The increased
time needed for activity adaptation and resolution of exer-
tional desaturation were observed as a lengthened duration
for supplemental oxygen weaning during these different
tasks.

We noted that in our cohort, inpatient rehabilitation
occupied slightly more than a third (38%) of the subjects’
total hospitalization. The time taken would be for a combi-
nation of physical as well as early respiratory rehabilitation.
Pulmonary rehabilitation had been asserted to assist with
enhancing oxygen extraction, improving exercise tolerance
and ventilatory efficiency in studies involving COPD
patients.?? We posit that rehabilitation had been helpful in
improving the functional outcome of our subjects as well. At



Table 3 Associations between participation/clinical characteristics and time taken to wean off supplemental oxygen during ADLs

Variables Duration From Supplemental Oxygen Initiation Till Weaning During ADL Total Duration of
Oxygen Therapy
Ambulation Dressing Toileting Showering
Correlation Analysis
Correlation Coefficient (P Value)
Patient Factors
Age, years —0.057 (.798) —0.106 (.630) 0.032 (.886) 0.075 (.735) 0.028 (.900)
Sex —0.261 (.230) —0.257 (.237) —0.363 (.089) —0.223 (.305) —0.249 (.252)
Ethnicity 0.322 (.100) 0.338 (.115) —0.409 (.037) —0.361 (.163) —0.360 (.143)
CCl (<4 vs >4) 0.020 (.927) —0.168 (.443) 0.101 (.647) 0.054 (.807) 0.076 (.737)
Smoking status —0.076 (.730) 0.036 (.869) —0.135 (.540) —0.011 (.959) —0.067 (.761)
Vaccination status (non-/partial vs full vaccination) —0.282 (.193) —0.387 (.068) —0.230 (.292) —0.298 (.167) —0.296 (.170)
Clinical factors
Admission to ICU 0.534 (.009) 0.475 (.022) 0.453 (.030) 0.454 (.030) 0.462 (.027)
Mechanically ventilated 0.739 (.000) 0.778 (.000) 0.713 (.000) 0.732 (.000) 0.746 (.000)
POS 0.412 (.050) 0.312 (.148) 0.413 (.050) 0.368 (.084) 0.386 (.069)
Exertional desaturation 0.403 (.057) 0.286 (.186) 0.355 (.097) 0.336 (.117) 0.351 (.100)
Postural hypotension 0.210 (.348) 0.053 (.814) 0.126 (.577) 0.150 (.506) 0.171 (.446)
Limb weakness (>1 limb) 0.252 (.245) 0.307 (.154) 0.410 (.052) 0.492 (.017) 0.453 (.030)
Admission FIM —0.058 (.793) —0.087 (.692) —0.293 (.175) —0.231 (.289) —0.204 (.351)
Variables Duration From Supplemental Oxygen Initiation Till Weaning During Ambulation
Multivariate Analysis
Standardized Coefficient B 95% Cl P Value
Admission to ICU 0.147 —4.579 to 16.409 .251
Mechanically Ventilated 0.831 21.919 to 41.953 .000
Vaccination status 0.510 4.808 to 34.375 .012
Ccl —0.338 —23.36 to -1.083 .033
Exertional Desaturation 0.595 15.320 to -47.192 .001
Variables Duration From Supplemental Oxygen Initiation Till Weaning During Dressing
Multivariate Analysis
Standardized Coefficient B 95% Cl P Value
Admission to ICU 0.050 —12.098 to 16.123 767
Mechanically ventilated 0.773 16.290 to 43.228 .000
Vaccination status 0.200 —12.178 to 27.580 .425
Ccl —0.080 —17.880 to 12.087 .688
Exertional desaturation 0.437 1.535 to 44.392 .037
(continued)
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Table 3 (Continued)

Variables Duration From Supplemental Oxygen Initiation Till Weaning During ADL Total Duration of
Oxygen Therapy

Ambulation Dressing Toileting Showering

Correlation Analysis

Correlation Coefficient (P Value)
Variables Duration From Supplemental Oxygen Initiation Till Weaning During Toileting

Multivariate Analysis

Standardized Coefficient B 95% Cl P Value
Admission to ICU 0.050 —10.613 to 14.340 .756
Mechanically ventilated 0.809 16.830 to 40.648 .000
Vaccination status 0.404 —3.236 to 31.917 .103
CClI —0.170 —18.953 to 7.544 .376
Exertional desaturation 0.556 8.008 to 45.901 .008
Variables Duration From Supplemental Initiation Till Weaning During Showering

Multivariate Analysis

Standardized Coefficient B 95% ClI P Value
Admission to ICU 0.050 —12.098 to 16.123 767
Mechanically ventilated 0.773 16.290 to 43.228 .000
Vaccination status 0.200 —12.178 to 27.580 .425
CClI —0.080 —17.880 to 12.087 .688
Exertional desaturation 0.437 1.535 t0 44.392 .037
Variables Total Duration of Oxygen Therapy

Multivariate Analysis

Standardized Coefficient B 95% Cl P Value
Admission to ICU 0.046 —11.515 to 15.286 .770
Mechanically ventilated 0.804 18.555 to 44.137 .000
Vaccination status 0.251 —9.081 to 28.676 .289
Ccl -0.110 —18.291 to 10.168 .555
Exertional desaturation 0.477 5.084 t0 45.783 .017

P<.05 was considered statistically significant.
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Comparison between inpatient and outpatient Post-COVID
complications

23
25 (100.0%) 20
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©
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0
Exertional Dyspnoea Exertional Platypnoea Postural Hypotension  Limb weakness
Desaturation Orthodeoxia
Syndrome

Inpatient (n=23) Outpatient (n=21)

Fig2 Comparison between inpatient and outpatient post-COVID complications. In the outpatient phase, 2 participants were lost to
follow-up and hence percentages were calculated among the 21 remaining.

Table 4 Functional outcomes after discharge

Characteristics N=21*
Ongoing Outpatient Therapy (Physiotherapy 3(14.3)
and/or occupational therapy), n (%)
Ambulation status at 2-6 months, n (%)
Independent ambulation without aid 16 (76.2)
Independent ambulation with aid 4(19.0)
Wheelchair mobilization 1(4.8)
Life-space mobility, n (%)
Homebound 1(4.8)
Limited community 7 (33.3)
Unlimited community 13 (61.9)
Resting SpO;, (%), Mean (£SD) 98.1 (1.3)

Presence of POS, n (%) 0 (0)

Presence of exertion dyspnea, n (%) 6 (28.5)
Presence of exertional desaturation, n (%) 4(19.0)
Presence of postural hypotension, n (%) 2 (9.5)
30s Chair-Stand-Test' (30CST), Mean (£SD) 11.6 (3.3)
No. of patients achieving age-appropriate 1(5.0)"
range of 30CST', n (%)
Return to employment after discharge, n (%) 3(14.3)

" Missing data: 2 subjects did not attend follow-up after dis-
charge and so outpatient data were unavailable.

 One patient was unable to perform CST because of a recov-
ering hip fracture and was not included.

discharge, most (65.2%) had achieved independence in basic
ADLs, freed of supplemental oxygen use.

At follow-up, 18 subjects (of the 19 that manifested POS
while inpatient) had resolution of POS (1 was lost to follow-up
and this could not be ascertained). Of the 20 subjects with
exertional desaturation during inpatient, only 4 had demon-
stratable exertional desaturation on follow-up (one was lost to

follow-up and this could not be ascertained). Interestingly, 2 of
these 4 patients had desaturation without concomitant dyspnea
(“happy hypoxics”).'® Fortuitously, the SpO, nadirs still kept
above 92% and could quickly recover with rest and/or respira-
tory maneuvers. Most of the subjects had 30CST scores that
were still below age norms (surveyed among local community-
dwelling older adults),” indicating the persistence of a decondi-
tioned physical state. Although 3 of our subjects were out of
the age range in the normative data referenced,” they fared
worse in their 30CST performance than the youngest band
norms described.

These findings of incomplete recovery of physical and
respiratory function could explain the restricted life space
mobility in more than a third (38.0%) of the subjects, despite
the fact that 95.2% of them had achieved independence in
ambulation.

Limitations

There are several limitations in our study. Firstly, this study
had a relatively small sample size and this may prevent
extrapolation of our findings. This would also affect the
strength of our findings of associations. Secondly, assess-
ments for all the ADLs could not be performed daily, particu-
larly over the weekends when therapy services were
unavailable. Other than ambulation, which was performed
on a daily basis on weekdays, the other tasks may be
assessed 2-3 days apart. This may lead to over assessments
on the days needed to wean off oxygen for given tasks.
Thirdly, because of manpower and resource constraints at
follow-ups, we did not use other functional measures of
impairment such as the 6-minute walk test, which could
more accurately assess physical endurance of our partici-
pants and possibly elicit exertional desaturation if present.
This might have led to our study under-detecting the persis-
tence of exertional desaturation at follow-up.
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Clinical implications

In the hospital, weaning of supplemental oxygen in totality
may take up to 3 months for basic self-care tasks, though
the wean of supplemental oxygen to room air at rest may
occur much sooner. Showering is the most challenging basic
ADL task in this respect.

Given the postulated mechanisms behind prolonged oxygen
therapy during showering, several adjustments can help
enhance performance and hasten supplemental oxygen wean-
ing. While respiratory maneuvers can assist with pulmonary ven-
tilation and gaseous exchange, energy conservation strategies
(eg, activity pacing, performing tasks in a seated position) can
further help by reducing the metabolic and ventilatory require-
ments of the activity. Additionally, environmental adjustments,
such as adding a ventilator fan or opening a door/window in
the shower area, would reduce the build-up of humidity in this
enclosed space and could improve oxygenation.

A good majority of the respiratory symptoms that
occurred acutely resolved 2-6 months after discharge.
Despite significant improvements in respiratory function,
full return to functional baseline may not be achieved in a
significant proportion of this population months after recov-
ery. These patients may continue to have residual respira-
tory and physical impairments, which will require continued
surveillance and support.

Conclusions

The present findings revealed that the time required for sup-
plemental oxygen weaning was dissimilar with different ADL
tasks in patients with recovering severe-to-critical COVID-19
lung disease. The most challenging of which was showering.
This may prove to be the barrier to gaining full indepen-
dence in self-care and should be duly considered and
assessed prior to home discharge.

In our pool of subjects with severe-to-critical COVID-19
lung disease, despite the high incidence of respiratory symp-
toms occurring acutely, most resolved with time. Within a
year of COVID disease, it was notable that resting SpO, read-
ings were back within normative range. Exertional desatura-
tion, even when persisting, still had nadirs above 92%.
Nevertheless, recovery to premorbid condition at 2-6
months was not observed in most of our subjects, as evi-
denced by a significant proportion with below-norm 30CST
scores and a third having limitations in life-space mobility.

Suppliers

a. SPSS Version 25.0; IBM Corp
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