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Abstract: Post-COVID Syndrome (PCS) is characterized by physical, psychological and cognitive
symptoms with a negative impact on daily activities. This study tested the responsiveness and
construct validity of the original version of the COVID-19 Yorkshire Rehabilitation Scale (C19-YRS)
in a cohort of Italian hospitalized COVID-19 patients. This longitudinal study involved 79
hospitalized COVID-19 patients with rehabilitation needs, assessed after 12 and 26 weeks post-
infection. Functional and patient-reported outcome measures were correlated with 10 items of the
C19-YRS to test the construct validity, whereas distribution-based methods were used for the
responsiveness over time. After 12 weeks since infection, 88.5% of patients reported fatigue, 83.3%
breathlessness, 69.4% anxiety, 55.6% depression, and 44.9% pain. Moreover, 84.6% experienced
reduced mobility, 75.7% had difficulties with usual activities, and 47.4% with personal care. Single
items for each symptom had significant correlation (rho 0.25-0.60) with well-established scales for
these symptoms. At 26 weeks, except for anxiety, all the PCS symptoms were still present but
significantly reduced. The C19-YRS had moderate responsiveness for the most represented deficit
reported. The C19-YRS was a valuable patient-reported outcome for screening, assessing severity,
and monitoring the persistence of symptoms after 12 and 26 weeks from SARS-CoV2 infection in a
cohort of Italian hospitalized patients.

Keywords: Post-COVID Syndrome; outcome measures; rehabilitation; Covid-19

1. Introduction

Since the pandemic outbreak in March 2020 [1], more than 11 million people in Italy
have been infected by SARS-CoV2. In China, about 14% of patients needed hospitalization
and 5% intensive care management [2], with a significant burden on the public healthcare
system. Most hospitalized patients needed respiratory and motor rehabilitation in acute
and subacute settings to regain mobility and independence [3,4]. Moreover, it has been
rapidly estimated that several symptoms and limitations can exceed the 12 weeks with a
negative impact on Health-related Quality of Life (HRQoL) [5], leading to the
identification of Post-COVID Syndrome (PCS). So far, more than 50 long-term effects have
been classified [6]; even though the most common signs and symptoms reported are both
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physical, such as dyspnea, fatigue, pain, and psychological, such as anxiety and
depression [7-9]. These symptoms can be combined in different ways, fluctuating over
time, and lead to an overall impairment of mobility, reduced independence in everyday
life activities and Health-Related Quality of Life (HR-QoL). The pathophysiology of PCS
is still largely unknown. A combination of factors related to the pre-existing conditions
(i.e.,, comorbidities), the acute phase (i.e., post-critical illness), and immunologic and
inflammatory damage have been hypothesized [10,11]. The risk factors for developing
PCS are older age, female sex, and body mass index [12]; interestingly, PCS was not
influenced by COVID-19 severity [13].

A multidisciplinary assessment of PCS is warranted to guide a tailored rehabilitation
and promote recovery [14-16]. The COVID-19 Yorkshire Rehabilitation Scale (C19-YRS),
developed in the UK by Sivan et al., was the first validated patient-reported outcome
measure that encompasses all domains of the WHO International Classification of
Functioning, Disability and Health (ICF) [17-19]. It was based on symptoms and
functional difficulties that were reported by COVID-19 survivors across the clinical sites
in the Yorkshire region [9] and it represented a condition-specific measure for PCS. A
clinician-administered, patient-reported, and digital version is now available for the C19-
YRS [18]. This scale was recommended by the National Institute for Health and Care
Excellence (NICE) and the England National Health Service (NHS) to assess PCS [20,21],
and adopted by the WHO for their PCS self-management guide [22]. In this context,
evaluating psychometrics properties in different PCS populations is mandatory to prove
the usability of this outcome measure in clinical settings. This study aimed to determine
the construct validity and responsiveness of using 10 items short of the C19-YRS. The
hypothesis is that it can be a reliable tool to screen adults for PCS after 12 weeks from
SARS-CoV2 infection and detect variations over time (26 weeks).

2. Materials and Methods

This was a longitudinal observational study. The protocol was approved by the
Ethical Committee (EM66-2022_539/2020/0ss/AOUFe_EM1) and prospectively registered
on Clinicaltrial.gov (NCT04615390). Patients with rehabilitation needs during their
hospitalization stay (between January and April 2021) at Ferrara University Hospital for
SARS-CoV2 infection were enrolled in this study and assessed after 12 and 26 weeks. We
included men and women aged over 18 with a COVID-19 diagnosis (WHO criteria) [23].
Patients with severe cognitive impairments or inability to give informed consent were
excluded. Informed consent was requested after explaining the study procedures and
objectives. The research team collected the following demographics, and clinical data for
all the patients included: age, sex, symptoms’ onset, disease severity (WHO criteria) [24],
hospital length of stay (LOS), intubation (in days), assistive ventilation type, comorbidity,
clinical complications, and discharge setting destination (home, multidisciplinary
rehabilitation, low-intensive rehabilitation). At 12 weeks from the symptoms’ onset, all
patients had been contacted by the clinical research team to propose and plan an
appointment for clinical evaluation.

All patients were assessed using the C19-YRS questionnaire [19]. The scale was
completed by patients during a visit at the outpatient rehabilitation service or was
administered by phone. The checklist guided the clinical interview and aimed to
underline the persistent symptoms and their intensities concerning the pre-infection
condition in a bio-psycho-social way. Moreover, it highlighted three different classes of
PCS severity for each symptom (<3 = mild; 3-5 = moderate; 6-10 = severe) [25]. The clinical
assessment through the C19-YRS application covered all the domains according to the
International Classification of Functioning (ICF), thus investigating symptoms related to
body functions and structures, limitations to activities, and participation restrictions
considering personal and environmental factors. We selected 10 of the 22 items, the ones
directly or indirectly measurable through validation. In the tests and questionnaires, thus
we were concerned with: breathlessness at rest (BF1a), during dressing (BF1b) and during
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stairs (BFlc), fatigue (BF2), pain/discomfort (BF3), anxiety (BF4), depression (BF5),
communication (Al), mobility (A2), personal care (A3), usual activities (A4), and global
health (P1). Furthermore, a set of established outcome measures were used for
investigating COVID-19 sequalae: (i) the 6 min walking test (6MWT) has been executed
for investigating exercise tolerance [26]; (ii) the 5 time-sit-to-stand (5 time-STS) [27] to
quantify the lower limb strength; (iii) the Montreal Cognitive Assessment (MoCA) for
cognitive functions [28]; (iv) the Beck Anxiety Inventory (BAI) and Patient Health
Questionnaire-9 (PHQY) for investigating anxiety [29] and depressive symptoms [30]. The
overall perceived HR-QoL has been detected by using the Short Form Health Survey (SF-
12) in its mental and physical components [31]. All the evaluations have been performed
by clinical researchers trained for the application of the afore-mentioned clinical tests.

Descriptive statistics (mean, standard deviation, and frequency) were calculated for
all clinical parameters and C19-YRS items for ICU-hospitalized and Ward-hospitalized
patients. Data distribution were verified through a Shapiro-Wilk test. Due to the
skewness of data, the rank-sum test or the Chi-Square test was used for between-groups
differences. C19-YRS outcomes have been examined considering frequency and intensity
in the answers given. The scale’s internal consistency has been checked by Cronbach’s
alpha coefficient, a magnitude index for the between-items coherence, where values of
>0.70 represent high consistency. Correlations between what was revealed by the C19-
YRS items to the correspondent test’s score (Table 1) have been calculated using the
Spearman’s rho.

Table 1. C19-YRS items and related Outcome measures within a ICF framework. Abbreviations:
6MWT = 6-Minutes Walking Test; 30 secs-STS = 30 s Sit-To-Stand; 5 Time-STS =5 Time-Sit-To-Stand;
BAI = Beck Anxiety Inventory; PHQ-9 = Patient Health Questionnaire-9; MCS-12 = Mental Health
Composite Scale—Short Form 12; PCS-12 = Physical Composite Scale—Short Form-12; MoCA =
Montreal Cognitive Assessment.

Body Functions and Structures
C19-YRS Items Outcome Measures
BF1—Breathlessness (at rest, dressing, stairs) 6MWT, 5 Time-STS
BF2—Fatigue
BF3 —Pain/discomfort

6MWT, 5 Time-STS, BAI, PHQ-9, MCS-12, PCS-12

BF4— Anxiety BAI
BF5—Depression PHQ-9
Activities
C19-YRS Items Outcome Measures
Al—Communication MoCA
A2 —Mobility
A3 —Personal Care 6MWT, 5 Time-STS

A4—Usual Activities

Personal Factors
C19-YRS Items Outcome Measures
P1—Global Health MCS-12, PCS-12

The magnitude scale proposed by Hopkins [32] was used to interpret the correlation
coefficients: <0.1, trivial; 0.1-0.29, small; 0.30-0.49, moderate; 0.50-0.69, high; 0.70-0.90,
very high; >0.90, almost perfect. The responsiveness of each C19-YRS item between 12 and
26 weeks was measured by distribution-based methods such as the effect size (ES) and
standardized response mean (SRM) [33]. The ES, calculated for each item as the difference
between 12- and 26-week scores divided by the pre-test standard deviation (SD), was
classified as small (0.20-0.39), moderate (0.4-0.7), or large (>0.7). The SRM, that is, the
difference between means divided by the standard deviation of the difference,
represented small (0.2), moderate (0.5) or large (0.8) changes. The sample size calculation
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was based on Terwee’s methodology, in which at least 50 subjects are needed for analyz-
ing the instrument’s construct validity [34]. The statistical significance was set at 0.05.
STATA 13.1 (College Station, TX, USA: StataCorp LP) and MedCalc Statistical Software
version 20.014 (MedCalc Software Ltd., Ostend, Belgium) were used for analysis.

3. Results

Seventy-nine patients (60.8% men, 66 years old) hospitalized for COVID-19 infection
were included in this longitudinal study (Table 2). Among them, 66 patients returned to
the hospital for the 26-week visit (13 patients declined the second clinical evaluation due
to difficulties in reaching the hospital).

Table 2. Demographic and clinical characteristics of COVID-19 patients admitted to ordinary wards
and intensive care units. Abbreviations: ICU= Intensive Care Unit; CINM = Critical Illness Neuro-
myopathy; ARDS = Acute Respiratory Distress Syndrome; LOS = Length of Stay.

ICU Patients Ward Patients Total p Value

(n=42) (n=37) (n=79)
Age, years 61 (11) 71 (12) 66 (13) <0.001
Sex:

Men (%) 61.9% 59.5% 60.8%  0.82
Women (%) 38.1% 40.5% 39.2%
Obesity (%) 28.6% 11.1% 20.5%  0.06

Hypertension (%) 54.8% 66.7% 60.3%  0.28
Diabetes (%) 14.3% 25% 19.2% 023
COVID-19 severity:
Severe (%) 0% 13.5% 6.3% 0.01
Critical (%) 100% 86.5% 93.7%
LOS (days) in acute care 39 (21) 27 (17) 33(20) <0.01
Tracheostomy (%) 26.2% 0% 13.9% <0.01
Pronation cycles (%) 31.7% 5.4% 19.2%  <0.01
CINM (%) 9.5% 0% 5.0% 0.05
Stroke (%) 0% 2.7% 1.2% 0.28
Dysphagia (%) 7.1% 0% 3.8%  0.01
Sepsis (%) 35.7% 8.1% 22.8% <0.01
Acute renal failure (%) 7.1% 8.1% 7.6% 0.87
ARDS (%) 11.9% 16.2% 13.9%  0.58
Respiratory failure (%) 100% 97.3% 98.7%  0.28
Discharge setting:
Home (%) 54.8% 59.5% 57.0% «0.01
Low-intensive rehabilitation (%) 4.7% 27.0% 15.2% '
Multidisciplinary rehabilitation (%) 40.5% 13.5% 27.8%
Employment:
Retired (%) 47.7% 65.7% 55.8% 023
Not working (%) 19.0% 8.6% 14.3% '
Working (%) 33.3% 25.7% 29.9%

Patients who were admitted to an intensive care unit (n = 49) were significantly
younger (p < 0.001), with longer LOS (p < 0.01), a higher incidence of tracheostomy (p <
0.01), dysphagia (p < 0.01), and sepsis (p < 0.01). Moreover, they were more likely dis-
charged to a multidisciplinary inpatient rehabilitation setting (p < 0.01) (Table 2). For pa-
tients who could not come to the 12-week visit, C19-YRS was administered by phone (n =
18). After 12 weeks, 88.5% reported fatigue, 83.3% breathlessness, 69.4% anxiety, 55.6%
depression, and 44.9% pain, (Body Functions and Structures). Breathlessness was more
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present during highly demanding tasks, such as climbing stairs, with a C19-YRS reported
intensity of 4.0 (2.7). Similarly, fatigue was rated with an intensity of 4.3 (2.9). Finally,
anxiety and depression were scored with 2.2 (2.7) and 2.0 (2.7) intensity. Among Activi-
ties, reduced mobility was the most significant limitation highlighted (84.6%) after 12
weeks, with a significant influence on usual activities (75.7%) and personal care (47.4%).
Half of the patients (55.8%) were retired, whereas 14.3% were still on sick leave because
of COVID-19. However, no differences were highlighted between patients admitted or
not to ICU (Table 3 and Figure 1).

Table 3. COVID-19 symptoms after 12 weeks. Abbreviations: ICU = Intensive Care Unit.

ICU Patients Ward Patients Total p Value

C19-YRS Items

(n=42) (n=37) (n=79)
Body Functions and Structures
Breathlessness (%) 83.3 83.3 83.3 1.00
at rest (intensity) 0.8 (1.5) 0.7 (1.5) 0.7 (1.5) 0.49
dressing (intensity) 1.6 (1.8) 1.3 (1.7) 1.4 (1.8) 0.50
stairs (intensity) 3.9 (2.6) 4.1 (3.0) 4.0 (2.7) 0.85
Fatigue (%) 90.5 86.1 88.5 0.55
intensity 4.0 (2.5) 4.7 (3.2) 4.3 (2.9) 0.30
Pain/discomfort (%) 38.1 52.8 44.9 0.19
intensity 1.7 (2.9) 2.6 (3.0) 2.1(2.9) 0.14
Anxiety (%) 61.9 69.4 65.4 0.48
intensity 1.6 (2.0) 2.9(3.2) 22(2.7) 0.12
Depression (%) 50 55.5 52.6 0.62
intensity 1.5 (2.3) 2.5(3.1) 2.0 (2.7) 0.28
Activities
Communication (%) 0% 16.7% 7.7% <0.01
intensity 0 (0) 0.5 (1.3) 0.2(0.9) <0.01
Mobility (%) 88.1% 80.5% 84.6% 0.36
intensity 3.6 (2.5) 4.1 (3.4) 3.8 (2.9) 0.63
Personal Care (%) 42.8% 52.8% 47.4% 0.38
intensity 1.7 (2.5) 2.1(3.1) 1.9 (2.8) 0.61
Usual Activities (%) 72.2% 79.4% 75.7% 0.48
intensity 3.0 (2.5) 3.9 (3.6) 3.4(3.1) 0.35

Personal Factors

Global Health

9(17 71 8(1. 64
intensity 6.9 (1.7) 6.7 (2.1) 6.8 (1.8) 0.6
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Figure 1. COVID-19 mean symptom intensity at 12 weeks in ICU- and Ward-admitted patients.
Legend: BF1 = Breathlessness: (a) at rest, (b) dressing, (c) stairs; BF2 = Fatigue; BF3 = Pain/discomfort;
BF4 = Anxiety; BF5 = Depression; A1 = Communication; A2 = Mobility; A3 = Personal Care; A4 =
Usual Activities; P1 = Global Health.

Among the Body Functions and Structures items, the correlations were high between
BF1 during stairs (rho -0.52; p < 0.01), BF2 (tho -0.50; p < 0.01), and the 6MWT or between
BF4 (rho 0.52; p <0.01) and BAIL Whereas, it was moderate between BF1 during stairs (rho
0.47; p < 0.01), BF2 (rho 0.46; p < 0.01) and 5 time-STS or between BF5 (rho 0.32; p < 0.01)
and PHQ-9. The Activities items were highly correlated with the 6MWT (A2: rho ©0.60; p
< 0.01); A4: rho -0.54; p < 0.01) and moderately correlated with the 5 time-STS (A2: rho
0.40; p <0.01; A3: tho 0.31; p < 0.01). Finally, the Global Health perception was correlated
with MCS-12 (rho 0.25; p = 0.01) and PCS-12 (rho 0.39; p < 0.01). Further correlations were
reported in Table 4. As reported by the Cronbach’s alpha (0.87), the internal consistency
was high considering the overall scale.

Table 4. Correlations between the C19-YRS items and outcome measures. Abbreviations: 6MWT =
6-Minutes Walking Test; 5 Time-STS = 5 Time-Sit-To-Stand; BAI = Beck Anxiety Inventory; PHQ-9
= Patient Health Questionnaire-9; MCS-12 = Mental Health Composite Scale—Short Form 12; MoCA
= Montreal Cognitive Assessment.

KERRYPNX Body Functions and Structures

C19-YRS Items Test Rho p Value

6MWT -0.35 <0.01

Breathl i

reathlessness (dressing) 5 time-STS 0.33 <0.01

, 6MWT -0.52 <0.01

Breathlessness (stairs) 5 time-STS 0.47 <0.01

Fati 6MWT -0.50 <0.01

arste 5 time-5TS 046  <0.01

6MWT -0.24 0.02

5 time-STS 0.28 0.02

Pain/discomfort BAI 042 <0.01

PHQ-9 0.38 <0.01

MCS-12 -0.23 0.02

PCS-12 -0.28 <0.01

Anxiety BAI 0.52 <0.01

Depression PHQ-9 0.32 <0.01
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Activities

C19-YRS Items Test Rho p Value
. 6MWT -0.60 <0.01
Mobility 5 time-STS 0.40 <0.01
P Te 6MWT -0.52 <0.01
ersonat L-are 5 time-STS 0.47 <0.01
Usual Activities 6MWT -0.54 <0.01

Personal Factors

C19-YRS Items Test Rho p Value
MCS-12 -0.25 0.01
Global Health PCS-12 0.39 <0.01

At 26 weeks, except for anxiety, all the PCS symptoms were still present but signifi-
cantly reduced. Physical symptoms such as breathlessness improved by 16%, fatigue by
19%, whereas the variation of psychological symptoms, such as anxiety (12%) and depres-
sion (7%), was less pronounced. Conversely, pain (+1%) was more represented evidencing
a persistence over time. Among activities, a significant improvement in mobility (36%),
personal care (22%), and usual activities (18%) were found, whereas communication be-
came worse (+6%). The variation of intensities and the distribution-based measures of re-

sponsiveness were reported in Table 5.

Table 5. Responsiveness of COVID-19 symptoms at 12 and 26 weeks. Abbreviations: ICU =Intensive
Care Unit, M =Mean, SD = Standard Deviation, ES = effect size, SRM = standardized response means.

Totals (n = 66)

C19-YRS Items 12 Weeks 26 Weeks  ? Value SRM [CI 95%] ES [CI 95%]
Body Functions and Structures
Breathlessness (%) 83.3% 66.7% 0.02
at rest (M, SD) 0.7 (1.5) 0.3 (1.1) 0.16 -0.25 [-0.45, 0.05] 0.37 [0.02, 0.72]
dressing (M, SD) 1.5 (1.8) 0.8 (1.7) 0.04 -0.33 [-0.59, —0.03] 0.58 [0.21, 0.94]
stairs (M, SD) 4.1(2.8) 2.5(2.8) <0.01 -0.54 [-0.83, -0.23] 0.25 [-0.09, 0.59]
Fatigue (%) 87.9% 68.2% 0.04
(M, SD) 4.3 (3.0) 2.7 (2.7) <0.01 -0.54 [-0.79, -0,26] 0.56 [0.21, 0.90]
Pain/discomfort (%) 42.4% 43.9% 0.02
(M, SD) 1.8 (2.7) 1.9 (2.8) 0.98 0.00 [-0.24, 0.23] -0.01 [-0.35, 0.34]
Anxiety (%) 59.1% 47.0% 0.07
(M, SD) 1.8 (2.5) 2.5(3.0) 0.22 0.17 [-0.06, 0.40] -0.22 [-0.56, 0.13]
Depression (%) 47.0% 39.4% <0.01
(M, SD) 1.8 (2.7) 1.6 (2.4) 0.68 -0.07 [-0.30, 0.15] 0.07 [-0.27, 0.41]
Activities
Communication (%) 3.0% 9.1% 0.04
(M, SD) 0.0 (0.2) 0.4 (1.4) 0.02 0.29 [0.16, 0.46] -0.40 [-0.75, -0.06]
Mobility (%) 83.3% 47.0% <0.01
(M, SD) 3.8 (3.0) 1.9 (2.8) <0.01 0.63 [-0.86, —0.33] 0.63 [0.29, 0.99]
Personal Care (%) 45.4% 22.7% <0.01
(M, SD) 1.8 (2.8) 0.8 (2.0) 0.02 -0.41[-0.63, -0.15] 0.42 [0.07, 0.76]
Usual Activities (%) 71.7% 53.3% <0.01
(M, SD) 3.3(3.2) 2.3(2.8) 0.07 -0.32 [-0.57, =0.05] 0.33 [-0.03, 0.68]
Personal Factors
Global Health
(M, SD) 7.0 (1.7) 7.6 (1.8) 0.08 0.25 [-0.03, 0.49] -0.30 [-0.65, 0.04]
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The C19-YRS had moderate responsiveness for breathlessness (ES 0.58 [0.21 to 0.94]
during dressing, SRM -0.54 [-0.83 to —0.23] during stairs), fatigue (ES 0.56 [0.21 to 0.90]
and SRM -0.54 [-0.79 to -0.26]), and mobility (ES 0.63 [0.29 to 0.99] and SRM 0.63 [-0.86 to
—0.33]), which were the most ICF-related deviations reported in our sample. Finally, sig-
nificant changes in PCS severity phenotypes (mild, moderate, and severe) were found at
26 weeks for all C19-YRS items assessed (Figure 2). For example, a reduction of the severe
phenotype was found for BFla, BFlc, BF2, BF5, A2, and A4. Conversely, this phenotype
was more represented for BF1b, BE3, BF4, A1, and A3, revealing the possible fluctuation
of PCS over time.

B Severe
@O Moderate

20 — | oMild

Sl H S8 :

0 12w 26w

BFla BF1b BFlc BF2 BF3 BF4 BFS Al A2 A3 A4

Figure 2. Changes of PCS severity phenotypes (mild, moderate, severe). Legend: BF1 = Breathless-
ness: (a) at rest, (b) dressing, (c) stairs; BF2 = Fatigue; BE3 = Pain/discomfort; BF4 = Anxiety; BF5 =
Depression; A1l = Communication; A2 = Mobility; A3 = Personal Care; A4 = Usual Activities.

4. Discussion

This is the first study that applied the C19-YRS in a non-UK population to test its
usability in a cohort of hospitalized patients, and the first study ever to report the respon-
siveness of the scale in PCS. This study demonstrated that this scale can be a valuable tool
in detecting the multidimensional nature of Post-COVID Syndrome, characterized by
physical, cognitive, and psychological symptoms that persist longer than 12 weeks from
the acute infection [9,11]. Our sample reported persistent symptoms related to Body Func-
tions and Structures, such as fatigue (88.5%), breathlessness (83.3%), pain (44.9%), anxiety
(69.4%), and depression (55.6%), and Activities such as reduced mobility (84.6%) and
usual activities (75.7%) after 12 weeks. These findings are consistent with previous studies
that reported the persistence of symptoms in post-COVID patients [5,8,35,36], even
though no clear conclusions have been drawn on the pathophysiology of this condition,
the duration, and determinant factors. For example, our findings supported that COVID-
19 severity or intensive care hospitalization do not directly influence the persistence of
symptoms after 12 weeks [25,36]. No differences have been found between patients ad-
mitted to the ICU or Ward in our cohort. A possible explanation is that other factors, such
as age, may have masked the influence of COVID severity on PCS. Our Ward patients
were significantly older than ICU patients, and it has been established how age is nega-
tively related to PCS [12,37].

After 26 weeks, the more common PCS physical symptoms, such as breathlessness
and fatigue, were significantly less represented. Similarly, the severity of phenotypes was
changed, with a small portion of patients with persistent severe symptoms. The symp-
toms’ entity may be related to several factors such as the extent of organ damage, the
different recovery time required of each system, the persistence of chronic inflammation
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or immune response generation, post-intensive care syndrome, complications related to
comorbidities or adverse effects caused by medications used [38]. Psychological distress
was less pronounced in the whole sample, even if anxiety was still present and with a
more severe phenotype. These findings might reflect different recovery profiles for phys-
ical and psychological functions after COVID-19, leading the hypothesis that long-term
management of psychological well-being might be warranted in PCS. Indeed, various ad-
verse neurocognitive and psychiatric outcomes after COVID-19 have been reported.
Among psychiatric consequences of infection high rates of post-traumatic stress disorder,
depression, anxiety, insomnia, and obsessive-compulsive symptomatology were reported
[39,40]. The psychopathological outcome seems to be caused by the immune response to
the virus itself and by psychological stressors such as social isolation, stigma, fear, uncer-
tainty, and traumatic memories of illness [41]. We highlighted a significant improvement
of mobility, personal care, and usual activities regarding Activities. However, for the per-
sonal care domain, people with a severe phenotype at 12 weeks still reported a similar
limitation after three months with patients who reported further deterioration of this fun-
damental daily life activity.

The ability of the C19-YRS to sensitively encode all the aspects of the bio-psycho-
social ICF model is particularly suitable for implementing tailored rehabilitation interven-
tions for PCS in clinical settings. Indeed, the scale was designed by a multidisciplinary
rehabilitation team [19], where specialists are trained to manage different aspects of care
of post-COVID patients (i.e., respiratory physiotherapist, motor physiotherapist, clinical
psychologist, neuropsychologist, speech therapist, dietitian) coordinated by the physical
medicine and rehabilitation physician, and in close collaboration with the respiratory
medicine and intensive care teams. The C19-YRS can also be used as a screening tool to
identify specific post-COVID sequelae, and to refer to comprehensive and integrated re-
habilitation pathways [42].

The construct validity of the C19-YRS was proved by the correlation between the
C19-YRS items and a basket of validated outcome measures of exercise tolerance (6MWT),
lower limb strength, and mobility (5 time-STS), anxiety (BAI), depression (PHQ-9), and
HR-QoL (SF-12) [43]. The findings suggest that single item questions for each symptom in
the C19-YRS have good correlation to well-validated full scales developed for those symp-
toms. This is an important finding supporting the use of a single condition-specific com-
prehensive outcome measure (C19-YRS) rather than burdening the patient with multiple
symptom-specific measures [44]. Moreover, the internal consistency was high, as O’Con-
nor et al. [17] reported in a mainly non-hospitalized COVID-19 cohort. The distribution-
based measures highlighted that C19-YRS had moderate responsiveness between 12 and
26 weeks for the more represented symptoms (breathlessness and fatigue) and activity
(mobility), confirming the hypothesis that it can be used as a valuable tool to monitor their
evolution over time. The low responsiveness for the other domains can reflect the fluctu-
ation of symptoms seen in PCS before [42].

This study has several limitations. Firstly, the relatively small sample size prevented
us from making definitive conclusions. Secondly, this was an observational study where
patients received different rehabilitation treatments (motor or respiratory rehabilitation,
psychological counseling) and settings in the post-discharge phase (inpatient multidisci-
plinary or low-intensive rehabilitation, home) which can be considered a bias for detecting
responsiveness. Thirdly, we included only hospitalized COVID-19 patients. For this rea-
son, the results cannot be generalized to the entire post-COVID population. Fourthly,
symptoms and their severity were self-reported by COVID-19 patients, leading to a pos-
sible degree of subjectivity in their reporting. Lastly, a cross-cultural translation of the
Italian version of the C19-YRS has not been done so far.
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5. Conclusions

The C19-YRS was a valuable patient-reported outcome for screening, assessing se-
verity, and monitoring the persistence of symptoms after 12 and 26 weeks from SARS-
CoV2 infection in a cohort of Italian hospitalized patients. The selected single items of the
scale demonstrated good construct validity compared to other established scales, support-
ing the use of the scale to comprehensively capture the multisystem condition. The scale
also helped identify multidimensional rehabilitation needs (physical and psychological)
which can inform tailored intervention through a comprehensive biopsychosocial assess-
ment. Further research on construct validity and responsiveness is needed with a larger
sample and in non-hospitalized patients. Moreover, a cross-cultural translation of the Ital-
ian version of the C19-YRS is warranted.
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