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ABSTRACT

Objectives The aim of the study was to evaluate recovery
of participation in post-COVID-19 patients during the

first year after intensive care unit (ICU) discharge. The
secondary aim was to identify the early determinants
associated with recovery of participation.

Design Prospective cohort study.

Setting COVID-19 post-ICU inpatient rehabilitation in the
Netherlands, during the first epidemic wave between April
and July 2020, with 1-year follow-up.

Participants COVID-19 ICU survivors >18 years of age
needing inpatient rehabilitation.

Main outcome measures Participation in society

was assessed by the ‘Utrecht Scale for Evaluation

of Rehabilitation-Participation’ (USER-P) restrictions

scale. Secondary measures of body function

impairments (muscle force, pulmonary function, fatigue
(Multidimensional Fatigue Inventory), breathlessness
(Medical Research Council (MRC) breathlessness scale),
pain (Numerical Rating Scale)), activity limitations
(6-minute walking test, Patient reported outcomes
measurement information system (PROMIS) 8b), personal
factors (coping (Utrecht Proactive Coping Scale), anxiety
and depression (Hospital Anxiety and Depression Scale),
post-traumatic stress (Global Psychotrauma Screen—Post
Traumatic Stress Disorder), cognitive functioning (Checklist
for Cognitive Consequences after an ICU-admission))

and social factors were used. Statistical analyses: linear
mixed-effects model, with recovery of participation levels
as dependent variable. Patient characteristics in domains
of body function, activity limitations, personal and social
factors were added as independent variables.

Results This study included 67 COVID-19 ICU survivors
(mean age 62 years, 78% male). Mean USER-P restrictions
scores increased over time; mean participation levels
increasing from 62.0, 76.5 to 86.1 at 1, 3 and 12 months,
respectively. After 1year, 50% had not fully resumed work
and restrictions were reported in physical exercise (51%),
household duties (46%) and leisure activities (29%). Self-
reported complaints of breathlessness and fatigue, more
perceived limitations in daily life, as well as personal
factors (less proactive coping style and anxiety/depression
complaints) were associated with delayed recovery of
participation (all p value <0.05).

Conclusions This study supports the view that an integral
vision of health is important when looking at the long-
term consequence of post-ICU COVID-19. Personal factors
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This study only included the most severely affected
post-intensive care unit COVID-19 patients referred
to inpatient rehabilitation.

= This study used physical examination as well as
questionnaires, which means that there was a com-
bination of objective and subjective measurements.

= Although the sample size is small, a large number of
factors were studied for their effect on the course of
participation recovery.

= Twenty-three patients were not approached in time
for consent to participate.

= The lockdown and the inability to perform social
and outdoor activities may have affected the to-
tal Utrecht Scale for Evaluation of Rehabilitation-
Participation score.

such as having a less proactive coping style or mental
impairments early on contribute to delayed recovery.

INTRODUCTION
In the first wave of the COVID-19 pandemic
in the Netherlands about 2% of all confirmed
cases needed treatment in an intensive care
unit (ICU).' 2 About three-quarters of those
admitted to ICU had acute respiratory distress
syndrome” and many patients were recorded
as having shock, acute kidney injury, throm-
botic complications and/or cardiac injury.”
Survivors of critical illness frequently expe-
rience new or worsening physical, cognitive
and/or mental impairment, described as
postintensive care syndrome (PICS),* which
can have long-term effects on participation
and quality of life.”” Immediately after ICU
admission, patients with COVID-19 display
various physical impairments such as exer-
tional hypoxaemia, reduced overall muscle
force, shoulder problems, dysphagia and
anxiety complaints.® In the subacute phase
(1-3months after ICU discharge) 90% of
the post-ICU COVID-19 patients still experi-
ence symptoms affecting at least one of the
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PICS domains.” ' Due to the varying impact of severe
COVID-19, patients may experience limitations in their
participation in daily living, social functioning or work
performance.' ' Restrictions in participation may even-
tually lead to an increase in (healthcare) costs, since
patients need, for example, more professional assistance
in their activities of daily living (ADL) or return to work
is delayed. Although impairments in various domains of
functioning have been identified, any long-term effects
on the recovery of participation are unclear. The effect
that this new disease may have on participation, combined
with the large number of COVID-19 ICU survivors, points
to the need to study factors that could delay the recovery
in participation of survivors after ICU discharge. Conse-
quently, the aim of this study is to evaluate the recovery of
participation of patients with COVID-19 in the first year
after ICU discharge followed by inpatient rehabilitation.
The secondary aim was to identify early determinants
associated with recovery of participation.

METHODS

Study design and participants

This prospective cohort study was performed at Adelante
Zorggroep, a rehabilitation centre in the South of the
Netherlands. Patients with an indication for inpatient
multidisciplinary rehabilitation were transferred to the
rehabilitation centre. The indication was determined
in the hospital by a consultant in rehabilitation medi-
cine, based on their clinical judgement of the severity of
physical, mental and/or cognitive impairments.13 Al
patients (aged 18 or older) referred for inpatient reha-
bilitation after ICU discharge for COVID-19 were eligible
to participate in the study. The exclusion criterion was
not speaking or reading the Dutch language fluently.
All patients received inpatient multidisciplinary rehabil-
itation treatment including physiotherapy, occupational
therapy, speech therapy and psychology personalised to
patient’s limitations and needs according to the Dutch
guideline for post-COVID ICU rehabilitation.'® '° All
participants provided written informed consent. Patients
were transferred to the rehabilitation centre from seven
(two academic and five regional) hospitals in the region.
COVID-19 was confirmed with a SARS-CoV-2 positive PCR
test.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Data collection

Data were collected in the form of baseline information at
admission to the rehabilitation centre (T0), through phys-
ical examination and self-administered questionnaires
after 1 (T1), 3 (T2) and 12 months (T3). Since different
domains of functioning can be affected by COVID-19,
measurements were chosen based on an integral vision

of health and included body function impairments,
activity limitations and participation restrictions as well as
personal and social factors. These factors are derived as
main domains in the International Classification of Func-
tioning, Disability and Health (ICF) that supports the
classification of health and health-related conditions and
their effect on social participation (figure 1)."*

Primary outcome variable

Participation in society was assessed by the ‘Utrecht Scale
for Evaluation of Rehabilitation-Participation (USER-P)
restriction subscale’. This subscale consists of 11 items
on restrictions in vocational, leisure and social activities.
Items are rated from 0 ‘not possible’ to 3 ‘without diffi-
culty’ and a ‘not applicable’ option. The total score ranges
from 0 to 100, higher scores indicating fewer restrictions
in participation.'® "’

Data on age, sex, comorbidities and parameters related
to critical illness were collected from the medical transfer
letters (T0). Comorbidities were classed into diabetes
mellitus, hypertension, cardiovascular disease, lung
disease and psychiatric disorders. Parameters related to
severity of the critical illness were length of ICU stay, inva-
sive mechanical ventilation (IMV) (yes/no) and duration
of invasive IMV. The duration of the inpatient rehabilita-
tion was recorded.

Physical examination

Assessment of muscle strength, functional exercise
capacity and pulmonary function were part of physical
examination. To measure muscle strength, a handheld
dynamometer (HHD) was used'® to assess the following
muscle groups: shoulder abduction, elbow flexion,
wrist extension, hip flexion and knee extension, all on
patient’s dominant side. HHD values were measured in
Newtons and percentages of the norm compared with
healthy persons of the same sex, age and weight.'? *
Severe muscle weakness was defined as <80% of the norm
score. For the clinical assessment of the functional exer-
cise capacity, the 6-minute walk test (6MWT) was used,
displayed in metres and percentage of the norm.*' *
To evaluate pulmonary function Quark PFT spirometry
(Cosmed, Italy) was used.”” Forced expiratory volume in
the first second (FEV,), forced vital capacity (FVC) and
FEV /FVC ratio were included in the analysis, displayed
in percentage of the norm.

In addition, self-administered questionnaires were
used. Breathlessness was assessed by the Medical Research
Council (MRC) breathlessness scale, which comprises
five statements that range from 0 ‘no trouble with breath-
lessness’ to 5 ‘I am too breathless to leave the house’.**
The Numerical Rating Scale was used for assessing pain.
Patients were asked to rate their mean pain intensities
in the last 7days, ranging from 0 to 10, with 0 indicating
‘no pain’ and 10 indicating ‘the worst imaginable pain’.*’
The Multidimensional Fatigue Inventory (MFI) is a
20-item metric for fatigue severity. It has five dimensions:
general fatigue, physical fatigue, mental fatigue, reduced
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Health condition
Post-1CU COVID-19

1

Body function and structure
Comorbidities;
Physical: muscle strength (HHD),
pulmonary function, Breathlessness
(MRC), Pain (NRS), Fatigue (MFI).

+—

Activities
Functional exercise (6-MWT)
limitations in daily life (PROMIS 8hb)

Participation

USER-P restrictions

Environmental factors
Pre-illness social situation
Pre-illness work situation

\
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Figure 1

Personal factors
Age; Sex; Education level;
Coping style (UPCC)
Mental: Anxiety and depression (HADS),
Post Traumatic Stress (GPS-PTSD-5).
| Cognitive: Cognitive impairments (CLC-IC) |
N r A

International Classification of Functioning, Disability and Health model and measurement instruments used. CLC-

IC, Checklist for Cognitive Consequences after an ICU-admission; GPS-PTSD-5, The Global Psychotrauma Screen—Post
Traumatic Stress Disorder; HADS, Hospital Anxiety and Depression Scale; HHD, handheld dynamometer; ICU, intensive care
unit; MFI, Multidimensional Fatigue Inventory; MRC, Medical Research Council; NRS, Numerical Rating Scale; UPCC, Utrecht
Proactive Coping Scale; USER-P, Utrecht Scale for Evaluation of Rehabilitation-Participation; BMWT, 6-minute walking test;
PROMIS, Patient reported outcomes measurement information system.

motivation and reduced activity. Each item ranges from
1 ‘absence of fatigue’ to 5 ‘severe fatigue’. A total score
is calculated as the sum of the subscale scores (20-100).
Higher scores indicate higher levels of fatigue.® The
perceived limitations in daily life were assessed using the
Patient reported outcomes measurement information
system (PROMIS) physical function shortform 8b. This
survey contains eight questions ranging from 1 ‘unable
to do’ to 5 ‘without any difficulty’.*” A web-based scoring
service was used to calculate T-scores (maximum score
60.1 and mean 50.0, corresponding to the mean in the
general population of the USA), whereas a higher scores
indicates better physical function.”® Anxiety and depres-
sion complaints were assessed with the Hospital Anxiety
and Depression Scale (HADS). A score =8 on either
subscale was considered to be substantial anxiety or
depression symptoms.* Post-traumatic stress was assessed
using the Global Psychotrauma Screen—Post Traumatic
Stress Disorder (GPS-PTSD-5). The regular GPS consists
of 22 items, item 1-5 can be used to generate a GPS-
PTDS-5 score (range 0-5), score >3 indicates PTSD.*
Cognitive functioning was assessed using the Checklist for
Cognitive Consequences after ICU-admission (CLC-IC).
The CLC-IC consists of 10 items; higher scores indicate
more cognitive problems experienced in daily life (range
0-10). The CLC-IC is based on the CLCE-24.*! Proactive
coping skills were assessed at T3 with the Utrecht Proactive
Coping Scale (UPCC), which is a 2I-item questionnaire
scored on a 4-point scale ranging from ‘not competent
at all’ to ‘competent’. The total score was the average for

all item scores (range 1-4), where higher scores indicate
higher levels of proactive coping.”® Premorbid social and
work situations were collected at T1.

Statistical analyses

Results are reported as mean and SD or median and IQR
depending on distribution. Recovery of participation
levels over time were assessed with linear mixed-effects
model for repeated measures. Patient characteristics in
the domains body function, activity limitations, personal
and social factors at TO and 1 month after admission in the
rehabilitation centre (T1) were added to separate models
that also included time and the interaction between
that covariate and time. Next, for illustrative purposes
only, linear mixed-effects model analyses were stratified
according to patient characteristics that were significantly
associated with the course of recovery of participation
levels to visualise different patterns of change over time.
A p<0.05 was considered as statistically significant. Statis-
tical analyses were performed with IBM SPSS statistics
V.26.0 (SPSS).

RESULTS

During the first COVID-19 wave between 2 April and
30 June 2020, 103 post-ICU patients were admitted for
inpatient rehabilitation. Of these, 23 patients were
missed since this study was part of clinical practice in a
very dynamic period and 13 patients were excluded for
reasons given in figure 2. The study sample consisted of
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‘ 103 post-ICU COVID-19 patients ‘

€«

‘ Approached to participate ‘
80 patients

- 7 no informed consent

€«

Total included
67 patients

Questionnaires; 59 patients

1 month follow up:
Physical examination; 51 patients

J

Questionnaires; 66 patients

3 months follow up:
Physical examination; 59 patients

>,

12 months follow up:
Questionnaires; 59 patients
Physical examination; 48 patients

h

Figure 2 Subject recruitment flowchart. ICU, intensive care unit.

67 patients (78% male) with a median age of 62 (IQR
57-68) and a median length of stay of 20 (IQR 12-33)
days in the ICU and 19 (IQR 11-31) days inpatient reha-
bilitation (table 1). Overall, an improvement in muscle
strength and functional exercise capacity (6MWT) was
found, whereas fatigue complaints and perceived limita-
tions in daily life seem to decrease in the first year after
ICU discharge (table 1).

Participation restrictions improved in the first year after
ICU discharge due to a COVID-19 infection (figure 3).
Mean participation levels increased from 62.0 (95% CI
55.9 to 68.1), 76.5 (95% CI 71.9 to 81.1) to 86.1 (95% CI
80.6 to 91.6) at 1, 3 and 12 months, respectively. One year
after ICU discharge, 50.8% of the patients still reported
restrictions in physical exercise, 45.8% in performing
housekeeping and 28.8% in performing leisure activities.
After 1year work is not applicable in 42.4% of all patients,
which is comparable to the premorbid work situation,
where 58% of all patients were employed. One year after
ICU discharge 28.8% of all patients still reported restric-
tions in work/education. Taking into account the patients
who were not working preillness, means that 50% of the
preillness working patients had not fully resumed work
after lyear (table 1).

‘ &= ‘ - Questionnaires; n = 8; no response

‘ <:

Excluded: ‘

- 5didn't speak Dutch fluently
\ - 1 died before the first month

Loss-to-follow-up:

- Physical examination; n=16; no response
\

/
o

Loss-to-follow-up: ‘

‘ 4= ‘ - Questionnaires; n = 1; no response

- Physical examination; n=8; no response

J

Loss-to-follow-up:
- Questionnaires; n = 8; no response
- Physical examination; n=19; no response
L3 Eh

Regarding the second aim, in the ICF domain body
functions, breathlessness (MRC breathlessness), regres-
sion coefficient: 0.60 (95% CI 0.23 to 0.97; p value <0.01)
and fatigue (MFI), regression coefficient: 0.07 (95% CI
0.03 to 0.09; p value <0.01) were the only physical variables
that influenced participation recovery over time. For the
ICF domain activities, perceived limitations in daily life
(PROMIS 8b) showed a different pattern in the recovery
of participation restriction levels, regression coefficient:
-0.11 (95% CI -0.12 to -0.05; p value <0.01). In addi-
tion, personal factors like coping style (UPCC) regression
coefficient: -2.39 (95% CI -4.20 to -0.06; p value 0.01),
anxiety (HADS anxiety) regression coefficient: 0.17 (95%
CI 0.02 to 0.31; p value 0.03) and depression (HADS
depression) regression coefficient: 0.19 (95% CI 0.07 to
0.31; p value <0.01) showed different paths in resuming
the level of participation over time. Other early determi-
nants show no significant difference in the recovery of
participation (table 2).

Participation levels increased significantly between
1 and 3 months and between 3 and 12 months in
patients who reported more breathlessness, more
fatigue or more limitations in daily life and those with
a passive coping style. In contrast, patients with less
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Table 1 Overview of the baseline characteristics (TO) and the physical examination and self-administered questionnaires at

T1, T2 and T3

TO One month (T1) Three months (T2) Twelve months (T3)
Baseline characteristics
Age, years; n=67; median (IQR) 62 (57-68) -

Sex; n=67; No. (%)
Men
Women
Highest level of education; n=62; No. (%)
Lower education
Higher education
Work situation; n=62; No. (%)
Full-time job
Part-time job
Retired
Not working otherwise
Comorbidities; n=67; No. (%)
Asthma/bronchitis
Chronic obstructive pulmonary disease
Obstructive sleep apnoea syndrome
Diabetes mellitus
Hypertension
Cardiovascular disease
Chronic kidney disease
Depression
None of the above comorbidities

Parameters related to severity critical illness

Duration intensive care unit, in days; n=59; median (IQR)

Duration IMV, in days; n=55; median (IQR)

Presence of ICU-acquired weakness, n=61; No. (%)

Duration inpatient rehabilitation, days; n=67; median (IQR)

Coping style (UPCC); n=58; mean (SD)
USER-P restriction subscale*
Work/education
Housekeeping
Mobility
Physical exercise
Going out
Outdoor activities
Leisure activities
Partner relationship
Visits to family/friends
Visits from family/friend
Telephone/PC contact
Physical examination
Muscle strength
Mean muscle force (HHD), mean (SD)
6MWT; mean (SD)
Percentage of predicted

52 (77.6%)
15 (22.5%)

42 (67.7%)
20 (32.3%)

26 (41.9%)
10 (16.1%)
18 (29.0%)
8 (12.9%)

6 (9.0%)
4 (6.0%)
12 (17.9%)
12 (17.9%)
23 (34.3%)
21 (31.3%)
5 (7.4%)
4 (6.0%)
25 (37.3%)

20 (12-33)
17 (9-24)
45 (73.8%)
19 (11-31)
3.0 (0.2)

64.4%
74.6%
59.3%
79.7%
79.7%
54.2%
42.4%
28.8%
45.8%
45.8%
15.3%

75.7% (15.3)
467.8m (91.2)
69.5% (13.7)

65.2% 28.8%
65.2% 45.8%
43.9% 16.9%
60.6% 50.8%
24.2% 10.2%
36.4% 16.9%
28.8% 20.3%
24.2% 16.9%
31.8% 10.2%
13.6% 8.5%

13.6% 11.9%

101.4% (15.3)
531.0m (86.5)
79.2% (10.4)

93.5% (24.6)
518.3m (102.5)
76.9% (13.7)

Continued
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Table 1 Continued

T0

One month (T1)

Three months (T2) Twelve months (T3)

Pulmonary function; mean (SD) -
FEV, -
FVC -
FEV./FVC ratio

Self-administered questionnaires:

Breathlessness (MRC); median (IQR) -

Pain (NRS); median (IQR) -

Fatigue (MFI); mean (SD) -

Perceived limitations in daily life (PROMIS 8b); mean (SD) -

Anxiety (HADS-anxiety); median (IQR) -
Exceeded anxiety cut-off >8 -

Depression (HADS depression); median (IQR) -
Exceeded depression cut-off >8 =

Post-traumatic stress (GPS-PTSD-5); median (IQR)

Exceeded PTSD cut-off >3
Cognitive impairments (CLC-IC); median (IQR)

87.5% (15.8)
85.9% (16.3)
79.6% (9.1)

93.8% (19.9)
92.8% (18.7)
77.3% (10.6)

93.6% (17.7)
92.2% (15.6)
79.1% (11.2)

2.0 (1.0-3.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0)
2.0 (1.0-3.5) 2.0 (1.5-5.0) 2.0 (1.0-3.0)
58.6 (14.0) 56.0 (15.3) 50.8 (17.6)
34.8 (7.4) 39.2 (6.9) 44.8 (8.0)

3.0 (1.0-5.0) 3.0 (1.0-6.0) 2.0 (0.5-6.0)
7/57 (12.3%) 11/66 (16.7%) 10/59 (16.9 %)
2.0 (1.5-6.0) 3.0 (1.0-6.0) 2.0 (1.0-4.0)
10/59 (16.9%)  13/66 (19.7%) 10/59 (16.9%)
0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.0 (0.0-1.0)
5/59 (8.5%) 8/66 (12.1%) 3/59 (5.1%)
3.0 (1.0-6.0) 4.0 (1.0-7.0) 2.0 (0.0-7.0)

Low educational level was determined as ‘primary and secondary education and post-secondary school’. High educational level was
determined as ‘bachelor’s degree, master’s degree or doctorate or equivalent’.

*Restriction items values are percentages of patients who are restricted or dissatisfied.

CLC-IC, Checklist for Cognitive Consequences after an ICU-admission; FEV,, forced expiratory volume in 1 s; FVC, forced vital capacity;
GPS, The Global Psychotrauma Screen—Post Traumatic Stress Disorder; HADS, Hospital Anxiety and Depression Scale; HHD, handheld
dynamometer; ICU, intensive care unit; IMV, invasive mechanical ventilation; MFI, Multidimensional Fatigue Inventory; MRC, Medical Research
Council; BMWT, 6-minute walking test; n.a., not applicable; NRS, Numerical Rating Scale; PROMIS, Patient reported outcomes measurement
information system; UPCC, Utrecht Proactive Coping Scale; USER-P, Utrecht Scale for Evaluation of Rehabilitation-Participation.

breathlessness, fewer fatigue complaints, fewer restric-
tions in daily life and a proactive coping style showed
no significant increase between 3 and 12 months
(figure 4). For patients with HADS anxiety score >8,
no differences were found in participation levels in
the first 3 months, while there was significant differ-
ence in recovery of participation levels between 3 and
12 months. However, for patients with fewer anxiety

USER-P participation (0- 100)
]

+ 2 3 4 5

6

complaints (HADS anxiety score <8) participation
levels significantly improved between 1 and 3 months
and between 3 and 12 months. For depressive symp-
toms, both groups improved significantly in participa-
tion levels between 1 and 3 months and between 3 and
12 months, although a steeper curve is seen in recovery
of participation levels at 3—-12 months in patients with
more depressive symptoms.

7 B 9 10 11 12

Time inmonths

Figure 3 The recovery of participation levels (USER-P restriction subscale) in the first year after intensive care unit discharge in
post-COVID-19 patients. USER-P, Utrecht Scale for Evaluation of Rehabilitation-Participation.

6
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Table 2 Linear mixed model for covariates at TO or T1, as an interaction between covariate and time (1, 3 and 12 months), for

the recovery of participation levels

Estimate (95% CI) P value

Baseline characteristics

Age —0.03 (-0.08 to 0.02) 0.29

Sex 0.72 (-0.32 to 1.76) 0.17

Number of comorbidities 0.04 (-0.34 t0 0.42) 0.83

Duration of inpatient rehabilitation 0.03 (-0.00 to 0.06) 0.07

Coping style (UPCC) —2.39 (-4.20 to —0.06) 0.01*
ICU-stay specific parameters

Length of ICU stay 0.02 (-0.01 to 0.06) 0.21

Duration of invasive mechanical ventilation 0.02 (-0.02 to 0.05) 0.37

ICU-acquired weakness -0.23 (-1.31 t0 0.85) 0.67
Physical examination

Muscle strength

Mean muscle force (HHD) -0.02 (-0.06 to 0.01) 0.18

6MWT -0.00 (-0.01 to 0.01) 0.65

Pulmonary function

FEV, -0.02 (-0.06 to 0.01) 0.16

FVC -0.03 (-0.06 to 0.00) 0.07

FEV,/FVC ratio 0.04 (-0.02 to 0.09) 0.24
Self-administered questionnaires

Breathlessness (MRC) 0.60 (0.23 to 0.97) <0.01*

Pain (NRS) —0.03 (-0.28 to 0.23) 0.84

Fatigue (MFI) 0.07 (0.08 to 0.09) <0.01*

Perceived limitations in daily life (PROMIS 8b) —-0.11 (-0.12 to -0.05) <0.01*

Anxiety (HADS-anxiety) 0.17 (0.02 to 0.31) 0.03*

Depression (HADS depression) 0.19 (0.07 to 0.31) <0.01*

Post-traumatic stress (GPS-PTSD-5)
Cognitive impairments (CLC-IC)

*p<0.05.

0.24 (-0.21 to 0.70) 0.3
0.09 (-0.07 to 0.24) 0.27

CLC-IC, Checklist for Cognitive Consequences after an ICU-admission; FEV,, forced expiratory volume in 1 s; FVC, forced vital capacity;
GPS, The Global Psychotrauma Screen—Post Traumatic Stress Disorder; HADS, Hospital Anxiety and Depression Scale; HHD, handheld
dynamometer; ICU, intensive care unit; MFI, Multidimensional Fatigue Inventory; 6MWT, 6-minute walking test; NRS, Numerical Rating Scale;

UPCC, Utrecht Proactive Coping Scale.

DISCUSSION

In this prospective cohort study, recovery of participation
during the first year after ICU discharge in COVID-19
ICU survivors who needed inpatient rehabilitation was
evaluated and the association between early levels of body
function impairments, activity limitations and personal
and social factors on recovery were estimated. It is seen
that in the first year after ICU discharge patients were
able to improve their participation levels. Nevertheless,
after lyear, there are still important limitations in daily
life, mainly in resuming work, physical exercise, house-
keeping and leisure activities. As early determinants for
a delay in the resumption of patient’s habitual level of
participation levels over the first year, higher levels of
self-experienced breathlessness and fatigue complaints,

more perceived limitations in daily life as well as personal
factors (having a passive coping style, anxiety complaints
or depression complaints) were found.

In previous Dutch studies focusing on overall post-ICU
COVID-19 survivors, an average age of 61-63 was
found, 69%-72% men, with a median length of stay of
18-20 days in the ICU.*** These demographic data seem
to correspond with findings of current study, taking
into account that in the first COVID-19 wave, 83% of
all post-ICU COVID-19 patients were transferred to a
rehabilitation centre.” Heesakkers et al reported that in
patients who survived 1year following ICU treatment for
COVID-19, physical, mental or cognitive symptoms were
often reported.”® This corresponds with the findings of
the current study, whereas various physical, mental and

Wiertz CMH, et al. BMJ Open 2022;12:¢062332. doi:10.1136/bmjopen-2022-062332

7



Open access

=—g—MRC breathlessnessscore 0-2

=== RC breathiessnessscore 3-5

USER-P restriction (0- 100)

5
c

a1
4
3
3

i1 23 % 5 6 7 8 9 101112

Time in months

=—g==PROMIS 8b, T-cOre<35,20

=g PROMIS Bb, T-score »35,20

USER-P raestriction (0- 100)
&

Time in months

=
1=
(s

0 0 1o

e

e HA DS @riety score 0-7

g HADS aruiety score >8

USER-P rastriction (0- 100)

GG nG NS M o0mGmoa

W s fe L tnen o

1 2 3 4 5 6 7 8 9 10 11 12

Time in months

T*—*— _Ia':4=

5 == MF| sore<58

60 g MFl Tore>58

USER-P restriction {0- 100)

g LIPCC score< 3,00

=g UPCC score™> 3,00

USER-P restriction {0- 100]

1 2 3 4 5 6 7 B: 9 A0 1 =12

Time in months

%

g HA DS depression score0-7

g HADS depresion score>8

USER-P restriction [0- 1000)

Time in months
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cognitive impairments were seen 1year after ICU admis-
sion. However, to our knowledge, this is the first study
to report differences in the resumption of participation
levels in post-ICU COVID-19 patients. Mean participa-
tion levels increased to 86.1 1year after ICU discharge.
As a reference, in other patients with non-COVID-19
(ie, stroke, acquired brain injury, progressive neuro-
logical diseases, spinal cord injury and acute coronary
syndrome), participation levels between 70.6 and 83.5
have been observed.” In all non-COVID patient groups,
patients mainly reported restrictions in work/education,
housekeeping, physical exercise and performing leisure
activities, which is in accordance with restrictions in
participation reported in the current study.* 5
Moreover, these results showed that higher scores of self-
experienced breathlessness or fatigue and more perceived
limitations in daily life in the early phase of rehabilitation
were associated with a delayed recovery of participation
levels over the first year. Furthermore, patients with a
less active coping style, those that were more anxious or
reported to perceive more depressive complaints had a
delayed recovery of their level of participation over the
first year. For all these determinants, participation levels
also appeared to be lower in the early phase of reha-
bilitation. These findings indicate that patients with a
higher level of anxiety and those with a higher level of
depression had a significantly slower improvement in

participation levels during the first months, followed
by a more progressive recovery, especially in the last
months. In addition, patients with more breathlessness
complaints, more fatigue complaints or more perceived
limitations in daily life in the early phase of rehabilitation
and patients with a passive coping style showed a more
progressive recovery of participation levels especially in
the last months. Poor baseline situation may also have
provided more opportunity to improve. However, with
a mean participation restriction level of 86.1 1year after
ICU discharge, the maximum score of 100 of the USER-P
restriction subscale has not been reached.

Complaints of fatigue or breathlessness may be due
to underlying medical problems or to the contribution
of personal factors. Previous study’s showed significant
recovery of respiratory function and physical perfor-
mance in the first year after ICU discharge due to COVID-
19. Nevertheless, patients still experience breathlessness
and fatigue complaints after 1year.”™® * Another finding
in the current study was that early determinants related to
the severity of the COVID-19 infection period itself (such
as ICU stay-specific parameters and physical parameters
as age, sex, muscle strength, functional exercise capacity
and pulmonary function) did not individually explain
progress in recovery of participation over time. Contrary
to expectations, this may indicate that non-physical factors
such as coping style, subjectively experienced physical
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impairments (including fatigue and breathlessness) and
mental health issues (such as anxiety and depressive
symptoms) seem more important to determine progress
in recovering the level of participation. Previous literature
on post-ICU patients indicated that critical care recovery
has focused on post-ICU impairments experienced by
patients. Whereas the positive aspects of recovery within
the rehabilitation phase, including coping style and resil-
ience seems to be ignored.*” *! Resilience refers to the
ability to face the challenges and difficulties of life in a
positive and adaptive manner, as well as the capacity to
recover from an adverse event.” Higher levels of resil-
ience have been linked to improved mental and physical
health.* Tt is possible to improve the level of resilience
which implies that resilience can be used to improve
(emotional) well-being, with the possible consequence of
improving participation levels.

Implications for clinical practice and further research

This study underlines the importance of looking at long-
term consequence of COVID-19 ICU survivors with an
integral vision of health. Whether identical variables can
be used to identify a delay in recovery in patients who
had a milder infection is currently still unclear. In this
study, conclusions can be made for a selected group (with
ICU admission) of patients. Extrapolation to other popu-
lations needs to be done with caution. Early detection
of a passive coping style or mental impairments seems
important and should therefore be included in screening
during early multidisciplinary rehabilitation. Further
research is needed to study the effect of early screening
of a patients’ level of coping/resilience during the first
months after ICU discharge. As a consequence, an early
intervention to increase resilience/strengthen coping
on indication could be promising to further strengthen
social participation, but needs to be further studied.

Strengths and limitations
A strength of the study is that it only included the most
severely affected post-ICU COVID-19 patients referred to
inpatient rehabilitation. In addition, this study used phys-
ical examination as well as questionnaires, which means
there was a combination of objective and subjective
measurements. It is notable that even in the most severely
affected patients with COVID-19 delayed recovery of
participation is associated with self-experienced physical
impairments, mental impairments and coping style.
Nevertheless, some limitations of the current study
need to be considered. First, sample size is limited and
a number of factors were studied for their effect on the
course of participation recovery. The limited sample size
contributed to relatively wide CIs. The risk of type II error
should therefore be considered while interpreting the
data. A post-hoc power calculation revealed however that
the study had 90% power to detect an effect size of 0.2
for changes in participation levels over time (alpha=0.05,
mean correlation between repeated measures=0.53).
Still, p values of the multiple tests of association should

be interpreted cautiously, because we cannot exclude
erroneous interpretations of statistical significant find-
ings (ie, type I error). However, since our results support
a certain pattern, we believe that the main conclusions of
this study are solid. Second, number of variables available
to describe the acute illness severity were limited. Patients
referred for inpatient multidisciplinary rehabilitation
were included in this study. Generalisation of the results
to all ICU survivors needs to be performed with caution,
and needs further study. Third, due to high workload on
the ward, 23 patients were not approached in time for
consent to participate. In our opinion, this is unlikely to
have led to selection bias, but this cannot be excluded.
Finally, the lockdown and the inability to perform social
and outdoor activities may have affected the total USER-P
score as this scale allows the rating of ‘not applicable’.
Since the study and lockdown period were similar for all
patients, we expect no difference in the study patients.
Although it may have affected the recovery course of
participation recovery for the entire patient group, it is
not expected to have affected the predictors.

CONCLUSION

For patients admitted to an ICU for COVID-19, participa-
tion levels improves in the first year after ICU discharge.
However, at lyear after discharge, many patients still
experience limitations in daily life, mainly in resuming
work, physical exercise, housekeeping and leisure activ-
ities. Our results indicate that progress of recovery in
participation in the first year after discharge is associ-
ated with early determinants in coping style, subjectively
experienced physical impairments (breathlessness and
fatigue) and mental impairments (anxiety and depres-
sion) rather than medical variables. This study supports
the need for an integral perspective on health to facilitate
the identification of factors that delay the recovery trajec-
tory for participation in the first year after ICU discharge.
Personal factors such as a passive coping style and more
anxiety or depression complaints seem relevant to this.
Rehabilitation care needs to anticipate on these topics,
starting in the early rehabilitation phase of post-ICU
COVID-19 care.
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