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ABSTRACT
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Purpose: To describe physical functioning after severe COVID-19-infection.

Materials and method: An explanatory sequential mixed method design was used. Thirty-nine
participants performed tests and answered questionnaires measuring physical functioning six months
after hospitalisation due to COVID-19. Thirty of these participants participated in semi-structured
interviews with questions regarding how they perceived their physical functioning and recovery from
COVID-19 at 12months post-hospitalisation.

Results: At six months, physical functioning measured via chair stand test and hip-worn accelerometers
was lower than normal reference values. There was a reduction in breathing muscle strength.
Participants estimated their functional status during different activities as lower compared to those
before COVID-19-infection, measured with a patient-specific functional scale. At one year after
infection, there were descriptions of a rough recovery process and remaining symptoms.
Conclusion: Patients recovering from severe COVID-19 seem to have reduced physical functioning
and activity levels, and they perceive their recovery to be slow and difficult. They experienced a lack
of clinical support and contradictory advice regarding rehabilitation. Coaching in returning to physical
functioning after the infection needs to be better co-ordinated and there is a need for guidelines
for health professionals to avoid patients receiving contradictory advice.

> IMPLICATIONS FOR REHABILITATION

« Coronavirus infection disease-19 (COVID-19) can have a great impact on a person’s physical
functioning.

« In the early course of the COVID-19 pandemic there were not any clear guidelines regarding
rehabilitation for this group of patients.

+ As some people with COVID-19 may have impairments in their physical functioning up to one year
after leaving hospital there is a need to provide rehabilitation.
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Introduction

Since December 2019, the pandemic caused by the severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) has made an
unquestionable imprint on the world. One meta-analysis found
that 11% of patients with laboratory-verified coronavirus infection
disease-19 (COVID-19) were admitted to intensive care units (ICU)
[1]. Another study comparing COVID-19-infection with seasonal
influenza found that patients with COVID-19 were more likely to
need intensive care, and that the mean length of their stay in
the ICU was twice as long as for those with seasonal influenza
[2]. Studies have suggested that an impairment in neuromuscular
function [3] or prolonged periods of immobility [4] can lead to
post-infectuous impairments in physical functioning.

Most of the reports on the effect of COVID-19 on physical
functioning have a followup time of up to two months after
disease onset [5], with only a few, more recent, studies with a
longer followup time [6]. One study reported that 30% of

healthcare workers discharged after COVID-19-infection had not
recovered their functional fitness up to one year following hospital
discharge [7]. These findings are in line with patients’ self-reported
physical activity, which, according to one study, was significantly
decreased up to six months post-COVID-19 [8]. In addition to
physical impairments, studies have also shown a lower
health-related quality of life (HRQol) in patients
post-COVID-19-infection, [9] compared to reference values for
healthy people.

Previous research has shown the positive effects of—and need
for—different kinds of rehabilitation after previous corona virus
outbreaks, such as the severe acute respiratory syndrome (SARS)
infection [10,11]. Considering the findings on impairments in phys-
ical functioning post-COVID-19-infection, there is a need to map
out the difficulties patients might have after COVID-19-infection,
in order to provide necessary rehabilitation and aid recovery.

In this study, we describe physical functioning after severe
COVID-19%-infection. This explanatory mixed methods study sought
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out objective measures of physical functioning, and followed up
with interviews to explore those results more in depth. In the
first quantitative phase, patients’ physical functioning was mea-
sured using instruments that assessed different domains of phys-
ical functioning. Based on these findings, semi-structured
qualitative interviews were conducted in the second phase to
further explore the quantitative results.

Materials and methods

This study followed a mixed methods sequential explanatory strat-
egy as described by Creswell and Plano Clark [12] to investigate
physical functioning after severe COVID-19. Two data collection
phases, one following the other, were used in this approach. The
two methods were integrated during the interpretation phase in
a side-by-side comparison in the discussion section. By using this
approach, we were able to use qualitative results to assist in

Figure 1. Explanation of mixed methods analysis using a sequential explanatory
strategy [12].
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explaining and interpreting quantitative findings. A model of this
approach is presented in Figure 1.

Setting and participants

All patients admitted to a University hospital in central Sweden
due to a severe COVID-19-infection between March and May 2020
were offered a follow-up visit to a physician at the infection clinic
three months after discharge from the hospital. At this visit, the
patients were asked to participate in this study. A severe COVID-19
infection was defined as having received treatment with nasal
high-flow oxygen therapy (NHF) for more than two days, having
received treatment at an ICU, or having experienced thromboem-
bolic complications. Of the 149 patients who had a followup visit
between 11 July 2020 and 26 October 2020, 40 patients agreed

Figure 2. Patient inclusion flowchart.
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to participate in the study. One participant was later excluded
due to the inability to fully participate (Figure 2). Of the 39 par-
ticipants who participated in the physical testing six months
post-hospitalisation, 30 agreed to participate in a semi-structured
phone interview six months after the quantitative data collection
period; i.e., 12 months post-hospitalisation. Five declined and four
were unreachable during the qualitative data collection period
and therefore excluded (Figure 2).

Quantitative methods

Data collection

Six months after hospitalisation due to COVID-19 participants
physical functioning was tested at the University hospital. At the
same time, they responded to the questionnaires. All participants
performed the same tests and answered the same questionnaires
assessing different aspects of physical functioning and HRQoL. All
tests are psychometrically tested and described below [13-18].
The tests were conducted by two of the authors (AB.Z. and E.NS.).
An interpretor was needed for three of the participants since they
did not speak Swedish. Each visit lasted for approximately 90 min.

Information on demographics such as sex, age, body mass
index (BMI), smoking habits and marital status was obtained from
the participants themselves at the time of the physical testing,
as was information on previous comorbidities and length of hos-
pital admission. Data was collected using SMART-TRIAL, an elec-
tronic case report form, where results from the physical tests and
questionnaires also were stored.

Functional capacity and leg strength were assessed using 6-min
walk test (6MWT) [13] and the chair stand test [14]. 6MWT mea-
sures the distance the participant can walk in six minutes. The
chair stands test measures the number of times the participant
can rise from a chair during 30 or 60s, respectively. Percutaneous
oxygen saturation and heart rate were assessed (Wristox2, Nonin
Medical Inc, Plymouth, MN, USA) both at rest as well as at set
intervals during the tests. Perceived exertion was also assessed,
using the Borg scale. The Borg scale measures a patient’s perceived
shortness of breath and fatigue on a scale from zero to ten, with
a higher number indicating more discomfort [13].

Grip strength was assessed using a hand dynamometer (JAMAR)
[19]. Pulmonary function (FEV%, FEV1, percent of predicted, and
peak expiratory flow (PEF)) was assessed using routine spirometry
(MicroLab, Vyaire Medical, Chicago, IL, USA) [20]. Breathing muscle
strength was assessed with maximal inspiratory pressure (MIP)
and maximal expiratory pressure (MEP) (MicroRPM, Vyaire Medical,
Chicago, IL, USA) [21-23].

Physical activity (PA) level was assessed using a hip-worn accel-
erometer with a sampling rate of 30Hz (GT3X, Actigraph), which
was worn during waking hours. To be included in the analysis
the accelerometer had to be worn for at least 10h/day for four
days. Non-wear time was defined as >60min of consecutive zero
counts, with the allowance of 2min of non-zero counts within
those 60 min [24]. Counts per minute (CPM) was used as a measure
of mean PA level.

Experienced breathlessness was assessed using the modified
Medical Research Council (mMRC) dyspnoea scale. The question-
naire consists of five statements about perceived breathlessness
during different physical activities measured on a scale from zero
to four, a lower number indicating less breathlessness [15].

Self-reported activity limitations were assessed via the
Patient-Specific Functional Scale (PSFS) and Disability Rating Index
(DRI). The PSFS allows the participant to choose up to five activities
that he/she cannot perform to the same extent as they could

I

before the infection, and then rate on a scale from zero to ten to
what extent they can perform that activity compared to their
performance before COVID-19. Participants were asked to choose
three different activities related to work, leisure, and PA. A score
of zero indicates that they cannot perform the activity, and ten
means that they can perform it at the same level as they could
before the infection [16]. The DRI is a questionnaire containing 12
items related to physical functioning where the participant marks
on a 100 mm visual analogue scale to which extent they can per-
form the activities, a lower score connotating fewer difficulties [17].

Health-Related Quality of Life (HRQolL) was assessed using
EuroQol 5 Dimension 5 Level (EQ-5D-5L), which contains five ques-
tions regarding different aspects of HRQoL, each divided into five
levels of severity. The dimensions assessed are mobility, self-care,
usual activities, pain/discomfort and anxiety/depression. The
responses can then be converted into a value set ranging from
—1 to 1, where a lower value indicates a lower HRQoL, in order
to compare it with other studies or norms [18]. To calculate a
value set, participants’ answers need to be converted into a health
state code consisting of five numbers; where 11111 is the highest
value, and connotes the fewest issues, and 55555 is the lowest
value and connotes the highest number of issues. The health state
code was then inserted into an EQ-5D-5L index value calculator,
which measured a value set based on a predetermined value set
obtained from a population norm. In this study, the Spanish value
set was used to calculate a population-specific value set [25].

The participants also estimated their current health quality
(HQ) on a visual analogue scale (VAS) from 0 to 100, where a
higher score indicates greater perceived health [18].

Statistical analysis

Descriptive statistics were calculated for all physical tests and
questionnaires, as well as for demographic data. After visual
assessment of histograms for normality, results were presented
either as means (M) and standard deviations (SD) if the data was
normally distributed, or, if not, as medians and interquartile ranges
(IQR). Analyses were performed using IBM SPSS Statistics for
Windows, version 27 (IBM Corp., Armonk, N.Y., USA). Regarding
the different physical tests, each participant’s individual results
on the tests were compared to normal values for their corre-
sponding age group and sex [19,22,26-28], using the
non-parametric one-tailed sign test, with the null hypothesis that
there was no difference in performance from reference values.

Qualitative methods

Data collection
A semi-structured interview guide was drafted based on the aim
of the study and proofread by the research group, which reached
a consensus regarding which questions to include. The interview
guide was then tested in two pilot interviews with two individuals
not involved in this study. The main questions dealt with the
individual’s experiences regarding their physical functioning and
improvements, or lack thereof, during the year following discharge
from the hospital. The three main questions were “How do you
experience your recovery after COVID?, “How do you experience
your physical activity level and exercise?” and “How do you expe-
rience your health today?” which were followed up with what
came up in the dialogue. For example “Can you give an example?”
or “Can you tell me more?”.

Telephone interviews were held individually and by the same
researcher (A.T.). An interpreter was present during three



interviews where the participants did not speak Swedish. The
interviews were audio-recorded with the consent of the inter-
viewee, and transcribed verbatim by one of the researchers (A.T.)
or by a professional transcriber. Each interview lasted 18-67 min.
The difference in interview length was mainly due to how much
the participants had to describe regarding their recovery and
remaining disabilities.

Data analysis

All transcripts were read through for accuracy by the interviewer.
The data were analysed using qualitative content analysis, as
described by Graneheim and Lundman [29]. The transcripts were
entered into Nvivo 11 (QSR International 2017) software package
for qualitative data management. A.T. read through each transcript
several times to gain a sense of the transcript as a whole, in order
to then extract important statements (i.e., meaning units) related
to the study objectives, which were each labelled with a code.
A.T., E.NS. and AB.Z. organized the codes into categories and
subcategories based on similarities in their manifest content. The
categories were then gathered under one overarching theme
based on their latent content. A.T.,, E.NS., AB.Z and M.EC. met
regularly to discuss the analytical process of categorizing and
subcategorizing the codes, and topics were modified where nec-
essary. Each subcategory was finally paired with quotes from the
interviews to illustrate the experiences of the participants, as well
as to add transparency and trustworthiness to our findings and
interpretations of the data [30].

Ethical considerations

The study protocol was approved by the Swedish Ethical Review
Authority (2020-04498 and 2021-00835) and written informed
consent was provided by all participants. The possibility of

Table 1. General characteristics of participants.

All participants

(n=39)

Sex, n (%)

Male 26 (67)

Female 13 (33)
Age in years, M (SD) 59 (12)
Highest academic qualification, n (%)

Primary education 5(13)

Secondary education 17 (44)

Post-secondary education (<3 yrs) 7 (18)

Post-secondary education (=3 yrs) 10 (26)
Occupational status, n (%)

Employed 26 (67

Retired 9 (23)

Unemployed 4 (10
Marital status, n (%)

Single 10 (26)

Married/cohabitation 29 (74)
Previous comorbidities, n (%)

Hypertension 14 (36)

Diabetes mellitus (types 1 and 2) 8 (21)

Cardiovascular diseases (excluding hypertension) 7 (18)
BMI, kg/m?, median (IQR) 30 (8,2)
Smoking status six months post hospitalisation, n (%)

Never 18 (46)

Former 17 (44)

Active 4 (10)
Hospital stay, days, median (IQR) 10 (14)
Mechanical ventilation, n (%) 10 (26)
NHF, n (%) 38 (97)

BMI: Body mass index; IQR: Interquartile range; M: Mean; NHF: Nasal high-flow
oxygen therapy; SD: Standard deviation.
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identifying specific individuals in the current study is very low
since the participants were pseudonymised, all records were
encoded during data collection, and all results are presented at
the aggregated group level. The test results, audio files, and tran-
scripts were saved on a password-protected server. The code key
and other relevant materials were stored in a safe locker. Only
authorised personnel have access to the data.

Citations from the interviews increase the risk that specific
individuals might be recognised, but at the same time, they
strengthen the trustworthiness of the results. To reduce the risk
of identification, all the names of places, people, and other factors
that could be used to identify an individual have been censored
from the citations.

The study complies with the Helsinki Declaration [31] and
follows the COREQ (COnsolidated criteria for REporting Qualitative
research) checklist when reporting findings from the qualitative
data [32].

Results
Quantitative results

A summary of the demographic data of the participants is pre-
sented in Table 1. Regarding the EQ-5D-5L at 6 months after
COVID-19-infection, the participants’ value set resulted in a median
value of 0.83 (IQR 0.28). The participants rated their HQ VAS at
the time of the data collection at an average of 80 out of 100
(Table 2), meaning that they felt quite well but not fully recovered
six months after COVID-19-infection.

The results of all the physical tests are presented in Table 2.
For some tests, the participants in this study performed worse
than could be expected for their corresponding age group. This
was true for the chair stand test and the MIP test. There were
no differences between the values for 6MWT, grip strength, and
PA-level when compared to reference values for the respective
individuals’ age and sex.

Regarding the mMRC scale, participants rated, on average, one
on a scale from zero to four; which on the questionnaire correlates
to “not troubled by breathlessness except during strenuous exer-
cise”. The scores on the DRI were low (median 284, IQR 361),
which indicates non-extensive problems performing different
activities related to physical functioning. Looking at the results
of the PSFS, participants scored on average seven, seven, and six
on leisure activity, work, and PA respectively, indicating that they
can perform the activities but not to the same extent as they
could pre-COVID-19 (Table 3). Examples of activities the partici-
pants could not perform to the same extent as they could before
they contracted COVID-19 included desk work or work activities
including concentration; walking or household chores as leisure
activities; and running or biking as a PA.

Qualitative results

One overarching theme was identified; the rough road after
COVID-19. This theme refers to the journey to recovery; it deals
with health issues and impairments which have had an impact
on participants’ lives and their daily activities. It also includes
descriptions of managing one’s own recovery, and the feelings
that arise when things are rough and do not go as planned. The
theme contains three categories related to the participants’ expe-
rience of their physical functioning, physical activity level, and
health: physical impairments and deteriorated health, the process of
recovery and clinical support (Figure 3). Each category includes
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Table 2. Tests measuring physical functioning six months after hospitalisation
due to COVID-19.

All participants

(n=39)
6MWT
Walking distance, m, median (IQR) 542 (160)
Number of participants with a subnormal result 19
Borg scale score after test, M (SD)® 4.8 (1.8)
Heart Rate after test, M (SD)¢ 112 (16)
SpO, after test, %, median (IQR)? 93 (4)
SpO, lowest value, %, median (IQR)? 92 (3)
Chair stand test
Number of stands 30s, M (SD)? 15 (4.4)
Number of stands 60s, M (SD)? 28 (8.7)
Borg scale score after test, M (SD) 6 (1.9
SpO, after test, %, median (IQR)4 95 (3)
Number of participants with a subnormal result 31
Grip strength, kg, M (SD)
Right hand 36 (14)
Number of participants with a subnormal result 14
Left hand® 34 (14)
Number of participants with a subnormal result 18
Spirometry, M (SD)
FEV1, percent of predicted value® 90 (16)
PEF 476 (134)
MIP, cmH,0, median (IQR) 69 (51)
Number of participants with a subnormal result 29
MEP, cmH,0, M (SD) 97 (31)
PA-level, CPM
Age <65years 325
Age >65years 235
Number of participants with a subnormal result 24
EQ-5D-5L, median (IQR)
Value set 0.83 (0.28)
HQ VAS 80 (15)

6MWT: 6-min walk test; CPM: Counts per minute; FEV1: Forced expiratory volume
1s; FVC: Forced vital capacity; HQ: Health quality. IQR: Interquartile range; M:
Mean. MEP: Maximal expiratory pressure; MIP: Maximal inspiratory pressure; PA:
Physical activity; PEF: peak expiratory flow; SD: Standard deviation; SpO,:
Peripheral oxygen saturation; VAS: Visual analogue scale.

n=37.

bn=38.

‘n=36.

dn=35.

Table 3. The questionnaires mMRC, PSFS and DRI, measuring physical functioning
six months after hospitalisation due to COVID-19.

All participants (n=39)

median (IQR)
mMRC scale 1(2)
PSFS
Leisure activity? 7 (5)
Work® 7 (6)
PA 6 (6)
DRI total score 284 (361)

DRI: Disability rating index; IQR: Interquartile range; mMRC: Modified medical
research council; PA: Physical activity; PSFS: Patient-specific functional scale.
2n=35.

bn=38.

several subcategories and illustrative quotes are provided for each
subcategory.

Physical impairments and a deteriorated health

This category (Figure 3) is related to different aspects of partici-
pants’ physical functioning and health. The subcategory conse-
quences of physical impairment includes descriptions of how various
impairments in physical functioning have had an impact on

participants’ ability to work and pursue their interests in their
everyday lives. Some felt that while they were able to manage
their work they were completely exhausted by the end of the
day and unable to continue with their day as they had previously
done. Some participants had to rely on walking aids and
home-help services.

“What's more, I'm over 55 years old and, as | said, I've worked a lot,
more than 80 per cent [of full-time] and extra hours. But that’s done
with. | work very seldom - only if someone asks me [...] | don't work
any extra hours. I'm happy if | can manage to work my 80 per cent”
(Participant 8).

There were also descriptions of increased passiveness and less
interest in certain activities; not only strenuous activities but also
lighter house work. The participants sounded dispirited, as the
feelings of passivity and disinterest stemmed from lower stamina.
Because of these physical impairments, most participants stated
that they had been forced to quit some of their previous hobbies
and interests, which was disheartening for many.

“Well, I would like more, | would like to go to the gym but | don't feel
that | have the stamina yet. | used to go, but | don't really have the
stamina yet, to go to the gym. (Participant 12).

The subcategory experiences of deteriorated health deals with
how newly-acquired diseases or symptoms were a reason why
the participant felt their health had deteriorated. This occurred
both because of a worry as to why they had been stricken with
these diseases, but also whether this meant that there was a risk
that they would also be affected by other diseases. Many also
felt an increased burden on their health from these new ailments,
since they had already been so affected by COVID-19. In addition
to the physical impairments and somatic symptoms, psychological
symptoms were also mentioned. There were descriptions of night-
mares and flashbacks about the acute phase of the disease and
the time spent in-hospital, as well as increased anxiety and
depression.

“Now it's every once in a while, when | make too much of an effort,
that | feel a burning feeling in my lungs the day after. And that feeling
is tough. Because everything comes back from the time | was sick, at
the beginning. Is this how it's going to be, will it start all over again?
And then, after a day, it passes”” (Participant 13).

Sleeping disorders were not uncommon in our group. The one
thing that the participants described to have the greatest impact
on their health and described as being the most crippling was
increased tiredness. Some had an increased need to sleep, and
some needed more rest throughout the day and between
activities.

“Then | usually think, well, | am 67 years old after all, | might just be
tired. But it's not fatigue, because | can sit inside, reading, knitting,
doing whatever and suddenly | feel like, uh oh, | need to close my
eyes. Then my eyelids go down and | take a - we can call it a mini
nap for thirty minutes or an hour” (Participant 25).

The process of recovery

In this category, consisting of four subcategories (Figure 3), the
participants described their experiences with their recovery from
COVID-19 from the time of discharge from the hospital to the time
of the interview, one year following discharge. The subcategory
experiences with recovery describes how the participants
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Figure 3. Displaying the overarching theme, three categories, and the sub-categories identified from semi-structured interviews exploring individuals’ experiences

of COVID-19 and their perceived impact on physical activity.

experienced their recovery and how well they tolerated exercise.
This generated a great variety of answers, ranging from experiences
of a good recovery with no problems exercising to quite a tough
journey with difficulties performing even non-strenuous activities.

“At the start | was very tired, horribly tired, the day after. So, on that
day | maybe didn't take a long walk but strolled around at home, went
to the car or out on the lawn, things like that. But the next day | felt
fine again and it didn't seem so bad. | could take a walk, and then got
back and felt really bad the day after. But it's easing up gradually and
eventually it wasn't that often. After a few months it wasn't nearly as
bad. It was that every-other-day thing | guess.” (Participant 13).

Many also expressed a feeling of sadness when thinking about
how slow their recovery had been and their inability to keep up
the same intensity in physical activities as they could before
COVID-19. Others described that their recovery had been a tough
journey but that it had gone well, expressing pride in being able
to get themselves through something so difficult and feelings of
relief that it had gone well in the end. When the participants
talked about their views on further recovery, two perspectives
emerged from the group; one with a positive view and a belief
that everything would go well, and one expressing worry, fear,
and uncertainty as to what the future held for them.

In the subcategory reflections on previous function, participants
reflected on their previous level of physical activity and how that
affected the course of events during the acute phase of COVID-19.
Some initially felt that it was unjust that they had to go through
this tough journey when they were in such good shape, but then
suggested that maybe they were able to handle the disease and
survive because they were in good shape at the time they fell ill.

“I wondered about it when | talked to somebody at the hospital, when
| woke up, and they said that | didn’t spend more than a couple of

days in the respirator because | was in good physical shape. Then |
thought that, no, at first, | thought it was unfair that this happened to
me at all. Because, based on what | read, only those with some
pre-existing condition or who were overweight or old or so on - and
| thought it wasn't fair. But then | thought it might be fair that, since
I was in decent shape, | didn’t have to spend more time here. So it's
a bit of both.” (Participant 14).

The subcategory strategies to regain function contains descrip-
tions regarding strategies to attempt to regain physical functioning
throughout the year following their discharge from the hospital.
Most started with slow, short walks around their house and neigh-
bourhood, some with walking aids, and gradually increased these
walks in length and intensity. Many then went on and added more
strenuous activities and exercises to challenge themselves and
increase their strength and endurance. The participants were sur-
prised that they had been so affected, and felt lost regarding how
to best regain full functioning. One thing that seemed to spur
many participants to come back to a normal state of function was
their own toughness and stubbornness. They felt that it was their
own drive more than anything else that helped them in their
journey to recovery. Apart from physical activity as a means of
regaining function, some made life style changes such as a switch
to a healthier diet, a minimized alcohol intake, and active efforts
to lose weight. Falling ill with COVID-19 became an eye-opener
regarding their health, and participants felt lucky to have survived.

“Yes, from the start it was — it was really very simple. It was simply
about just learning how to walk, since at that time it was the walking
frame on walks. And then it went from short distances to trying to
increase to longer and longer walks. In the beginning, | walked 3 or 4
times a day. And when | came home, indeed, | believe | could manage
to walk from one property boundary to the next in my neighbourhood,
35 or 40 meters, before | had sit down on the walking frame's seat.
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But around the block, a park, the neighbourhood, increasing all the
time to challenge myself. Then, different kinds of workouts with a little
dumbbell and very, very light weights, just to get some movement.
(Participant 15).

The subcategory regained function and health contains reflec-
tions regarding the fact that despite difficulties and struggles in
coming back to work, exercising, and even in activities of daily
living, the majority of participants still perceived that they had
an overall good health and felt content that they had regained
the physical functioning that they had lost while they were sick.
They had returned to work and did not experience any difficulties
working. They had also either not perceived any cognitive dys-
functions or recovered from any difficulties with impaired memory,
poor concentration or brain fog, and felt relieved that they did
not suffer from such symptoms anymore. When talking about
specific situations, such as leisure activities or household chores,
there were descriptions of different things that participants could
not do after COVID-19 because of impairments to their strength,
endurance, or functioning. It could be activities such as cleaning,
or gardening. But when talking about their overall health they
still perceived it as “good”.

Clinical support

The category “clinical support” includes two subcategories describ-
ing the support the participants had received or had needed
during their recovery following discharge from the hospital
(Figure 3).

The subcategory a need for increased support showed that there
was a need for more support and advice regarding rehabilitation
and prognosis post-discharge. Participants felt that they were left
to their own devices regarding how to plan their rehabilitation
and what to do in order to regain their physical functioning,
leaving them feeling frustrated and uncertain about what to do
in this new situation. There were expressions of worry about
coming home, since they felt that they did not know what awaited
them. Many also expressed a need to talk about what they had
been through and help processing the experience of being so
sick and hospitalised.

The subcategory contradictory advice contains statements
regarding the contradictory advice participants received regarding
how best to regain their function. The advice and recommenda-
tions differed, so that the same patient received contradictory
advice and different patients received different general advice.
Some of them received instructions that they should take it slow
and not overexert themselves, and others that they needed to
be up and move about as much as possible, while some received
different advice from different health care workers. This created
confusion and worry, since they did not know what could be
helpful and what could be harmful when it came to exercise and
excertion.

“The whole time | have had to experiment with myself and the only
thing the doctor said was don’t do too much, don't overexert yourself.
Yes, but at what point is that? | don’t know. | don’t know until | fall
over. That made it very, very hard when | was discharged from the
hospital because then it was also like, don't lie down, try to sit up and
move as much as you can. But don’t overexert yourself (Participant
20).

Discussion

In this study, we described physical functioning after severe
COVID-19-infection, and the process of recovery. At six months,

we found a poorer physical functioning compared to reference
values for some tests, but for several measures, such as 6MWT,
no differences to reference values were detected (Table 2).
However, many participants estimated their physical capacity to
be lower compared to what it was before COVID-19, even
12months after the infection. This is in line with other reports
[33-35].

As physical tests were performed only once post-infection we
compared them to previously-published reference values. Some,
but not all, participants’ results were poor compared to the ref-
erence value. The chair stand test, which measures lower body
muscular function [36], showed a median of 28 repetitions in 60s
compared to the reference of over 30 repetitions [26]. In contrast,
no differences in the reference values were noted regarding the
6MWT, which assesses general functional performance and endur-
ance [36]. However, in the interviews, the participants expressed
feeling limited when it came to more strenuous activities, but not
activities of lower intensity. This could explain why they have
good results on some tests and not on others.

The measures of breathing muscle strength is overall below
reference values in this study. The median MIP was 69 cmH,O for
the participants, and thus lower than the values for all ages for
both men and women, except for women between ages
70-83 years [22]. This shows impairment in the breathing muscles
of the participants in the present study, which is in line with
previously-described impairments related to dyspnoea and
reduced work capacity [37]. Based on the mMRC, the patients
experienced some trouble with breathlessness during more stren-
uous activities. In the interviews, the patients describe that they
have nearly the same physical functioning level as they did before
COVID-19, except for breathlessness; for example when climbing
stairs or walking uphill. This means that the impairment seen on
the test results seems to have an actual impact on the partici-
pants, and is not only something seen on the test.

The PA level of the participants in our study was lower than
that of a similar cohort of healthy adults in Norway. The cohort
in this study was divided into two age groups; <65years and
>65years, to be able to compare the study’s results to the refer-
ence values. PA levels were lower in both age groups. In the
<65years group in the present study, the PA level was 325 CPM
(Table 2) compared to a mean value of 369 CPM in healthy men
and women [28]. In the age group =65years, the PA level in the
present study was 235 CPM (Table 2) compared to 309 CPM [28].
These findings are in line with the participants’ statements in the
interviews six months later, where a common statement is that
they are not as physically active as they had been before COVID-19,
and that they feel that they are more sedentary than they used
to be. In the interviews, we also receive a more detailed expla-
nation as to why they are not as physically active as before, where
problems such as impairments in strength, endurance, function,
and lower stamina are mentioned. This could suggest that patients
with severe COVID-19 might still have physical impairments even
one year after the infection. Previous reports of self-reported PA
of patients following COVID-19 show similar findings, with a
decreased walking time six months after the infection [8]. The
participants also described remaining fatigued 12months after
COVID-19, which has been shown to be common following
COVID-19 [38]. The mechanisms behind post-infectious impair-
ments in physical functioning are still unclear. Studies have sug-
gested that it might be because of an impairment in neuromuscular
function [3], or because of prolonged periods of immobility [4].

Because of the small cohort in this study, all analyses except
for measurements of PA were made on the group as a whole and
not stratified based on age or sex, making it difficult to compare



some of our results to reference values. In the instances where a
fitting reference value matched the current participants’ age and
sex, a sign test was used to explore differences. But in some
instances, such comparisons were not possible. One example of
this is the reference values for grip strength, which are generally
stratified based on age, sex and dominant/non-dominant hand.
But the grip strength of the right hand in this study, which was
36kg (Table 2), is comparable to the grip strength of the dominant
hand of a man aged between 65-69years [19], which is a slightly
older age group than the mean age of this cohort. Similarly, the
grip strength of the left hand, which in this study was 34kg (Table
2), is comparable to the grip strength of the non-dominant hand
of a man aged between 70-74years [19]. This could be explained
by the fact that our result is based on the grip strength of both
men and women, but it could also be an expression of impairment
in neuromuscular function.

One of the questions asked during the interviews was whether
the participants felt that they had received the help that they
needed from health services regarding post-hospitalisation reha-
bilitation, to which many answered that they had not or that they
had received contradictory advice regarding strategies for regaining
function. Considering that this was during the beginning of the
pandemic, there were not any clear guidelines regarding rehabil-
itation. Since then, studies have been published highlighting the
need for different kinds of rehabilitation to aid patients in their
recovery, such as pulmonary rehabilitation, exercise rehabilitation
and musculoskeletal rehabilitation [10]. Still, there is a need for
tailored rehabilitation based on the symptoms and impairments
the patients perceive after hospitalisation for COVID-19.

Since the interviews were carried out 12months after hospi-
talisation (i.e.,, 6 months after the physical tests), the statements
do not correspond to the participants’ physical status during the
tests. The participants were offered a chance to perform the tests
again 12months following hospitalisation, but most declined. The
difference in time between the physical testing and the interviews
can explain, for example, why many participants experienced
breathlessness during the 6MWT and chair stand test (Table 2),
but stated that they did not have much problem with breathless-
ness during different activities at the time of the interviews.

Regarding the HRQoL we found that this group of participants
rated their health lower than that of the Spanish population norm
(our median value set, at 0.83 (Table 2), compared to a mean of
0.90 in the Spanish study). Interestingly the HQ VAS in this study
was higher (median 80, Table 2) than that of the norm value (mean
76) [25]. This is in line with how the participants describe their
health in the interviews, stating that they do experience some
lingering symptoms and impairments in function, but still perceive
their health to be good, overall. The participants elaborated on
this, saying that compared to how affected they were shortly after
COVID-19, they feel much better now. They have been through a
life-changing experience, which might be why they rate their health
higher than the norm. This might explain the higher HQ VAS score.

One of the strengths of this study is its design, where both
quantitative and qualitative data were used. This aided in the
interpretation of the results since this is a relatively new field
where many questions have yet to be answered. It is also, to
our knowledge, one of the few studies at the moment looking
at physical functioning with a follow-up time of one year. Most
previous studies on physical functioning after COVID-19 focus
on the time immediately after disease onset [5], but previous
studies on other coronavirus infections have shown impairments
for up to two years after infection [39], making it crucial to
further investigate the long term effects of COVID-19 on physical
functioning.

PHYSICAL FUNCTIONING POST-COVID-19 1577

Another strength is the large number of participants in the
interviews. This increases the credibility of the study, and therefore
its trustworthiness, since many different perspectives are repre-
sented, as are people of different ages and sexes. It may also make
the results more applicable to a larger population because of the
heterogenous group in this study. Member checking was not per-
formed during the course of this study, but continuous discussions
were held during the process of analysis, and the results, including
the citations, were approved by the whole research group. This
strengthens the confirmability, and thus trustworthiness of the
study, because the results are based on the participants’ stories.

A limitation of this study would be the small sample size. This
made it difficult to calculate more in-depth statistics with stratifi-
cations. But despite this, our results point to the fact that this group
of participants continues to have a slight impairment in their phys-
ical functioning, which should be further investigated in future
studies with larger sample sizes. Another limitation is that the data
is only from the one-time point, making it impossible to measure
changes in participants’ results over time. To have some comparison
we used general reference values [19,22,25-28], which are not
specific to our population. Since improvements have been seen
when looking at one-year post-infection [7] it would be interesting
to know whether this improvement continues after this period,
especially since studies on previous coronaviruses have shown
impairments up to two years following infection [39].

Lastly, it is important to acknowledge the large group of
non-responders. Whether this is due to them being too ill to par-
ticipate in our study or because they had recovered and felt like
they did not have much to contribute is unknown and a limitation.
But nevertheless, it could have affected our results, either by accen-
tuating the differences found in the tests or by downplaying them.
This would also be a reason why further studies on larger groups
are necessary, in order to validate these results.

In conclusion, we found that patients recovering from severe
COVID-19 seem to have reduced physical functioning and activity
levels and they perceived their recovery to be slow and difficult.
They experienced a lack of clinical support and contradictory
advice regarding rehabilitation. It is obvious from the interviews
that coaching regarding a full return to physical functioning after
the infection needs to be better coordinated and that there is a
need for guidelines for health professionals to avoid patients
receiving contradictory advice.
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