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Resumo:

Introducédo: Os efeitos na saiude a médio e longo prazo
da infecdo por SARS-CoV-2 tém sido cada vez mais reco-
nhecidos. O nosso objetivo foi avaliar a qualidade de vida as-
sociada a saude em doentes criticos tratados em enfermaria
avancada e determinar fatores associados a maus resultados.

Métodos: A qualidade de vida associada a saude em
doentes SARS-CoV-2 foi avaliada 3 € 6 meses apos a alta,
através do Questionario Respiratorio de Saint George e o Eu-
roQoL 5-dimensodes 3-niveis. A prevaléncia de ansiedade, de-
pressao e stress pos-traumatico foi avaliado nas duas visitas.
Doentes com questionario Respiratério de Saint George nor-
mal ou com melhoria significativa (grupo 1) foram comparados
com 0s que ndo melhoraram (grupo 2) aos 6 meses.

Resultados: Cento e dezassete doentes foram avaliados.
A mediana de idades foi 64 anos e 61,5% eram homens.
Entre T3 e T6 foi observada redugédo no score total e domi-
nios especificos do Questionario Respiratério de Saint George
(p <0,001). Melhoria longitudinal foi observada no dominio da
mobilidade (p = 0,029) e na Escala Visual Analdgica (p=0,006)
do EuroQoL 5-dimensdes 3-niveis. A prevaléncia de ansieda-
de, depressao e stress pos-traumatico reduziram ao longo do
tempo (p <0,05).

Apbs 6 meses, 4,3% dos doentes nao tinham retomado
ao trabalho e 23% estavam no grupo 2. O grupo 2 teve pio-
res resultados no Questionario Respiratério de Saint George
(<0,001); e nos dominios da mobilidade (p = 0,002), auto-
cuidado (p <0,001) e atividades habituais (o = 0,014) do Eu-
roQoL 5-dimensbes 3-niveis. A regressao logistica efetuada
para comparar 0os grupos 1 e 2 nao identificou associacao
entre os resultados e a idade, género, comorbilidades, demo-
ra média, ordem de ndo intubagao, pior PaO2/FiO2 durante a
hospitalizacéo e técnica de suporte respiratorio.
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Concluséo: Varios dominios na qualidade de vida asso-
ciada a saude parecem ser afetados apds uma infecao grave
por SARS-CoV-2 mas a melhoria parece ser a norma para a
maioria dos doentes.
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Abstract:

Introduction: Mid- and long-term health effects of SARS-
-CoV-2 infection have been increasingly recognised. Our goal
was to evaluate health-related quality of life in critically ill pa-
tients, treated in a non-ICU setting, and associated factors
with poor outcomes.

Methods: Health-related quality of life in SARS-CoV-2 sur-
vivors was evaluated 3 and 6 months after discharge, using
St. George's Respiratory Questionnaire and EuroQolL 5-Di-
mension 3-Level. Anxiety, depression, and post-traumatic
stress disorder prevalence was accessed at both visits. Pa-
tients with normal or significant improvement on St. George's
Respiratory Questionnaire (group 1) were compared to those
who did not improve (group 2) at 6 months.

Results: 117 patients were analysed. Median age was 64
years and 61.5% were male. Between T3 and T6 was observed
a reduction in total and specific domain scores of St. George's
Respiratory Questionnaire (p <0.0017). Longitudinal improve-
ment was observed in mobility domain (p = 0.029) and Visual
Analogic Scale (p = 0.006) of EuroQoL 5-Dimension 3-Level.
Rates of anxiety, depression, and post-traumatic stress disor-
der decline over time (p <0.05). After 6 months, 4.3% of partici-
pants have not return to work and 23% were in group 2. Group
2 had worst results in St. George's Respiratory Questionnaire
(p<0.001); and in mobility (o = 0.002), self-care (p <0.001), and
usual activities (p = 0.014) of EuroQoL 5-Dimension 3-Level do-
mains. Logistic regression comparing groups 1 and 2 did not
find association between outcomes and age, gender, comor-
bidities, length of stay, do not intubate order, worst PaO2/FiO2
during hospitalization and respiratory support technique.
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QUALIDADE DE VIDA AOS 3 E 6 MESES EM SOBREVIVENTES DE INFEGAQ SARS-COV-2 TRATADOS EM ENFERMARIA RESPIRATORIA
AVANGADA: ANALISE DE UM ESTUDO DE COORTE PROSPETIVO PORTUGUES L

Conclusion: Several domains of health-related quality of
life seem to be impaired after SARS-CoV-2 severe infection
but improvement seems to be the rule for most patients.

Keywords: COVID-19; Critical Care; Mental Health; Portu-
gal; Quality of Life.

Introduction

By 10" may 2023, Coronavirus disease 2019 (COVID-
19) has infected 765 million people worldwide and accoun-
ted for 6.9 million deaths.” Since survival of patients with
acute respiratory distress syndrome has dramatically impro-
ved, morbidity and sequelae in survivors have now beco-
me major subjects of interest.?* While most fully recover,
it is increasingly recognised that some patients will suffer
from prolonged illness with studies reporting symptoms per-
sistence in 50% two years after diagnosis.? The associated
disability impacts not only the elderly and individuals with
underlying conditions but also the young healthy population,
with corresponding social and economic burdens.>®

The health care pressure associated with the COVID-19
pandemic forced hospitals worldwide to treat critically ill pa-
tients outside intensive care units, frequently in suboptimal
conditions and with less individualized care.” Data regarding
outcomes in critically ill survivors treated in non-intensive
care units (ICU) settings is missing.

Impact of an illness usually goes beyond objective phy-
sical outcomes and encompass subjective measures like
mental, emotional and social functioning.® The societal
implications of the pandemic, such as quarantine and so-
cial distancing,'® and cultural background'" 2> may also have
influence on patients’ recovery and long-term outcomes.
The evaluation of health-related quality of life (HRQoL), as
a self-perceived physical and mental status, is increasingly
recognized as a pivotal outcome complementing traditional
parameters, such as mortality.” Its assessment may help
healthcare providers to identify the associated factors with
unfavourable outcomes and recognize the aspects of disea-
se management that needs to be enhanced in new programs
and interventions for improving the outcomes.™ It is known
that COVID-19 may lead to poorer HRQoL both in short and
long term.?* Data on the Portuguese population outcomes
is scares,'®'® and is missing in critically ill survivors who were
treated in non-ICU settings. This longitudinal cohort study
aimed to describe 3 and 6 months HRQoL outcomes in a
Portuguese cohort of critically ill SARS-CoV-2 patients trea-
ted in an advanced respiratory care unit (ARCU).

Methods

This prospective unicentric study was conducted in two
phases and included all critically ill SARS CoV-2 survivors
admitted to a dedicated respiratory unit from November
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2020 to November 2021. The inclusion criteria were patients
aged over 18 years-old, with COVID-19 diagnosis by PCR
on pharyngeal swab and admission to the ARCU for nonin-
vasive respiratory support (NRS). One hundred and forty-
-nine eligible patients were recruited, at discharge, to an
outpatient evaluation at 3 (T3) and 6 (T6) months. Patients
with cognitive impairment (ICD 10: FO1-F99, G80, QOO0-
QO07, Q90-Q99), unable to complete the questionnaires or
that refused to participate were excluded at T3.

PHASE 1. HOSPITALIZATION

A general ward was converted in an ARCU dedicated to
critically ill COVID-19 patients, due to limited ICU beds. This
14-bed unit was integrated in an Internal Medicine infirmary
with 26 beds. All 14 beds allowed continuous monitoring by
telemetry with electrocardiogram trace, peripheral oxygen
saturation and respiratory rate. The unit had a nurse-patient
ratio of 1:5 during day shifts and 1:6 in night shifts. Four
Internal Medicine doctors provided medical assistance du-
ring daytime. During night shifts patients’ assistance was
guaranteed by the Internal Medicine doctors from the emer-
gency department and ICU team. All patients were admit-
ted for treatment with NRS techniques such as high flow
nasal cannula (HFNC), continuous positive airway pressure
(CPAP) and noninvasive ventilation (NIV). Patients in need
for invasive mechanical ventilation (IMV), vasopressor sup-
port or renal replacement therapy were transferred to ICU.
After NRS techniques weaning, patients were transferred to
other non-ARCU beds in the same infirmary or equivalent
Internal Medicine general wards. All patients had access to
rehabilitation in the ARCU and maintained treatment during
all hospitalization if transferred to other infirmaries.

Information regarding demographics, clinical evaluation,
NRS techniques, length of stay and therapeutic ceiling con-
cerning candidacy to IMV were collected during hospitali-
zation.

PHASE 2. OUTPATIENT VISIT

Outpatient evaluations were made at T3 and T6. In each
evaluation patients were asked to answer QoL, anxiety, de-
pression, and post-traumatic stress disorder questionnaires
and to preform tests to evaluate objective indicators.

QUALITY OF LIFE QUESTIONNAIRES

To assess subjective recovery, participants were asked
to grade their symptoms and limitations answering to St.
George's Respiratory Questionnaire (SGRQ)'” and EuroQolL
5-Dimension 3-Level (EQ-5D-3L) questionnaire.’®'® Both
questionnaires were validated for the Portuguese population
and were applied by a physician.

EQ-5D-3L is a general HRQoL composed by 5 life dimen-
sions (mobility, self-care, usual activities, pain/discomfort,
and anxiety/depression) with 3 levels of perceived problems



(level 1: no problem; level 2: moderate problems; level 3:
extreme problems). The EuroQoL visual analogic scale (EQ-
-VAS) records the patient’s self-rated health on a vertical
visual analogue scale where the endpoints are labelled ‘Best
imaginable health state’ (100) and ‘Worst imaginable health
state’ (0). EQ-5D-3L is one of the most frequently applied
questionnaires to COVID-19 survivors, allowing compari-
sons.

SGRQ is a pulmonary-specific HRQoL questionnaire. It
has been used is several respiratory conditions including
interstitial and infectious lung diseases.?%2! It is a highly
complex and detailed questionnaire, allowing a more pro-
found knowledge on HRQoL. It is composed by 3 items
(symptoms, activity and impacts) and each component
score is derived by dividing the summed weights, unique
for all questions, by the maximum possible weight. The
score range for each domain and total score from O (no
impairment/no effect on HRQoL) to 100 (maximum impair-
ment/ perceived distress). Normal values for adult healthy
population range from 8-12 points. SGRQ allows for lon-
gitudinal follow-up as a mean score change of 4 units is
associated with slightly, 8 units with moderately and 12
units with very clinically relevant changes. SGRQ was va-
lidated for Portuguese by Sousa and collaborators (2000)
and translated by Taveira and Ferreira (SPP, 2006) (data
not published).

PSYCHIATRIC QUESTIONNAIRES

A battery of standardized instruments evaluating an-
xiety (GAD-7),22 depression (PHQ-9)?® and post-traumatic
stress disorder PTSD (PCL-V)?>* was administered at both
visits. Provisional diagnosis of anxiety, depression and
PTSD was made if GAD-7>10, PHQ-9>10 and PCL-V>31,
respectively.

OBJECTIVE MEASURES

Blood gas analysis and 6-minute walk test (6MWT)
were executed by a trained physician at both visits. Heart
rate, oxygen saturation and the Modified Borg Dyspnoea
Scale were monitored throughout the test. Patients with
conditions limiting 6MWT performance, such as muscu-
loskeletal, cardiovascular, or neurological conditions, were
exempted.

STATISTICAL ANALYSIS

No statistical sample size assessment was performed a
priori, and sample size was the number of patients treated
during the study period in the ARCU. Continuous varia-
bles are described using mean and standard deviation (SD)
or median with interquartile range (IQR), as appropriate.
Categorical variables are reported as frequency and per-
centages. The normality was checked using Kolmogorov-
-Smirnov or Shapiro-Wilk tests, as appropriate.
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The answers to the EQ-5D-3L questionnaire were dicho-
tomized into no problem (level 1) and some or extreme pro-
blems/disability (levels 2 and 3). Patients’ outcomes were
compared at T3 and T6 using Paired Student’s t-tests or Wi-
Icoxon for continuous variables or McNemar test for catego-
rical variables. Independent variables were compared using
the Chi-square test or Fisher’'s exact test, for categorical
data; or Student’s t-tests or Mann-Whitney U test for conti-
nuous variables, as appropriate. Patients with normal SGRQ
(€12 points) or with minimal clinically significant improve-
ment (reduction of >4 points) (group 1) were compared to
patients with stable (but >12 points) or worse SGRQ (group
2). The association between no improvement in SGRQ at T6
and demographics/data from de hospitalization was calcu-
lated using a univariate logistic regression model and data is
presented in odds ratio and 95% confidence interval. Varia-
bles with p values less than 0.1 on univariate analysis were
considered for inclusion in the multivariable analysis using
foward stepwise logistical regression.

Missing data on 6BMWT was 36.7% and only patients
with data on T3 and T6 were analysed.

Statistical analysis was performed using SPSS (version
27; SPSS, Chicago, IL, USA) and a p-value of <0.05 was
considered statistically significant.

ETHICAL APPROVAL

Ethical approval for the study was granted by the ethics
committee of Centro Hospitalar Tamega e Sousa (Portu-
gal). Data from hospitalization were prospectively recorded
after ethical approval (phase 1). For this purpose, informed
consent was waived by the institution due to the heath care
burden felt at the time. At the ambulatory evaluation all pa-
tients participated voluntarily and written informed consent
was obtained from all study participants at T3 (phase 2).
All procedures were in accordance with the 1964 Helsinki
Declaration and its later amendments or comparable ethi-
cal standards.

Results

One-hundred and forty-nine patients were recruited from
the ARCU (Fig. 1). Among them, 135 attended T3 evaluation.
Four patients were excluded due to dementia and 2 due to
Down syndrome at T3. One-hundred and seventeen patients
were enrolled. No patient refused to participate or withdraw
informed consent during the study period.

Study sample characteristics are summarized in Table 1.
The median age was 64+15.5 years, and the majority were
men (61.5%). Forty-five percent had at least one comorbidi-
ty included in Charlson comorbidity index. The most frequent
was diabetes, followed by heart failure. The median hospital
length of stay was 13 = 13 days. More than 90% of patients
were treated with HFNC. Eleven patients were transferred to
ICU for IMV.
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Baseline (TO)

149 patients recruited from ARCU

13

h 4

129 eligible patients

T6

Excluded from follow-up

14 patients did not attend appointment
6 had cognitive impairment

Y

117 eligible patients

Figure 1: Flow diagram of participants.
ARCU: Advanced respiratory care unit

Table 1: Demographic and clinical characteristics of the study
population.

Age (years), median (IQR) 64.0 (15.5)
Male, n (%) 72 (61.5)
Charlson Comorbidity Index (points), median (IQR) 2.0 (3.0)
Comorbidities, n (%)
Diabetes 36 (30.8)
Heart failure 14 (12.0)
Myocardial infarction 5 (4.39)
Cerebrovascular disease 5 (4.39)
Peripheral artery disease 3 (2.6)
Chronic obstructive pulmonary disease 3 (2.6)
Chronic kidney disease 3(2.6)
Solid tumor 3(2.6)
Asthma 1(0.9)
Length of stay (days), median (IQR) 13.0 (13.0)
Do not intubate order, n (%) 22 (18.8)
Lowest PaO2/FiO2 (mmHg), median (IQR) 100.0 (48.5)
Respiratory support, technique n (%)
High flow nasal cannula 108 (92.3)
Noninvasive ventilation/CPAP 18 (15.4)
Invasive mechanical ventilation 11 (9.4)

QOutcomes evolution over time are detailed in Table 2. Im-
provement was observed in total and all SGRQ specific do-
mains, but only in mobility and EQ VAS scale in EQ-5L-3D
questionnaire. Forty-four out of 117 patients had EQ VAS
scale < 70%. Prevalence of psychiatric problems such as an-
xiety, depression and PTSD decreased significantly over time.
Seventy-four patients (63.2%) preformed 6MWT at both visits.
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Excluded from follow-up

12 patients did not attend appointment

The remaining were not assessed due to musculoskeletal li-
mitation (26 patients), symptomatic ischemic heart disease (1
patient), 3 degree atrioventricular block diagnosed at T6 (1
patient), symptomatic intracardiac shunt (1 patient), refusal to
participate (14 patients) at T6. A significant improvement in
6MWT performance was observed between timepoints. Cha-
racteristics and outcomes according to SGRQ results at T3
and T6 are detailed in Table 3.

At T3 and T6, patients felt their current health status to be
very good in 6.0% vs 12.9% (p = 0.005), good in 41.0% vs
43.1% (p = 0.003), moderate in 46.2% vs 37.9% (p <0.001),
bad in 5.1% vs 6.0% (p <0.001) and very bad in 1.7% vs
0.0%, respectively. Comparing T3 and T6, 41.1% vs 58.1%
of patients considered that their chest condition did not limit
any activity they would like to do (p <0.001), 36.8% vs 27.4%
stated that their respiratory condition was limiting 1 or 2 acti-
vities (p <0.001), and 22.3% vs 14.5% complained that were
not able to do most or everything of the things they would like
to do (p <0.001). Globally, 6.8% and 5.1%, after 6 months,
considered that their chest condition was causing quite a lot
of problems or was the most important problem they had,
respectively.

In terms of sick-leave patterns, at T3, 62.4% of patients
confirmed no impact of respiratory symptoms on their work,
25.6% reported that symptoms interfered or made them
change work, and 12.0% stopped work. At T6, 71.8% had no
complains but 4.3% were still not working.

Six months after discharge 4.3% of patients reported
feeling embarrassed in public due to their cough or brea-
thing; 2.6% considered their chest distress was a nuisan-
ce to family, friends or neighbours; 13.7% got afraid or
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Table 2: Outcomes 3 and 6 months after discharge.

_ — (n ; 117) p-value

Time after discharge, mean (SD) 99.0 (21.0) 194.0 (33.5)

EQ-5D-3L some to extreme problems, n (%)

Mobility 49 (41.9) 37 (31.6) 0.029
Self-care 20 (17.1) 14 (12.0) 0.210
Usual activities 48 (41.0) 38 (32.5) 0.087
Pain/discomfort 45 (38.5) 43 (36.8) 0.860
Anxiety/depression 53 (45.3) 45 (38.5) 0.201
EQ VAS, median (IQR) 71.0 (19.2) 75.6 (18.5) 0.006
SGRQ total, mean (SD) 31.7 (18.6) 22.1(18.0) <0.001
Symptoms 25.9 (16.7) 18.7 (15.8) <0.001
Activity 49.0 (25.0) 34.9 (25.1) <0.001
Impact 22.3 (18.6) 14.7 (17.5) <0.001
GAD-7>10, n (%) 26 (22.2) 14 (12.0) 0.012
PHQ-9>10, n (%) 27 (23.1) 13 (11.1) 0.007
PCL-V>31, n (%) 9(7.7) 3(2.6) 0.031
6MWT (meter), mean (SD)* 387.6 (91.8) 418.7 (72.0) <0.001
Predicted 6MWT (%), mean (SD)* 77.2 (18.5) 83.7 (16.3) <0.001
Pa02/FiO2 (mmHg), median (IQR) 410.0 (86.0) 410.0 (73.8) 0.461
AAG (mmHg), median (IQR) 14.5 (17.0) 13.0 (14.5) 0.710

EQ-5D-3L: EuroQoL 5-Dimension 3-Level questionnaire; EQ-VAS: EuroQoL Visual Analogic Scale; SGRQ: St. George's Respiratory Questionnaire. GAD7: General Anxi-
ety Disorder-7, PHQ-9: Patient Health Questionnaire -9, PCL-V: Posttraumatic stress disorder checklist for DSM-5; BMWT: six-minute walk test. AAG: alveolar-arterial
gradient.

* data on 74 patients.

Table 3: Characteristics and outcomes according to SGRQ results at T3 and T6.

_
SGRQ <12 SGRQ > 12 SGRQ <12 SGRQ > 12
(n 96) (n = 75)

Age (years), median (IQR) 64.0(21.0)  63.0(16.8) 0.469 64.0 (12.5) 62.0 (18.0) 0.847
Male, n (%) 16 (76.2) 56 (58.3) 0.128 30 (71.4) 42 (56.0) 0.100
CCl (points), median (IQR) 3.0 (2.0) 2.0 3.0) 0.368 3.0 (2.0) 2.0 (3.0) 0.625
GAD-7210, n (%) 0(0.0) 26 (27.0) 0.004 5(11.9) 21 (28.0) 0.045
PHQ-9>10, n (%) 0(0.0) 27 (28.1) 0.003 2(4.8) 25 (33.3) <0.001
PCL-V>31, n (%) 0(0.0) 9 (9.4) 0.360 0(0.0) 9 (12.0) 0.025
BMWT (meter), mean (SD)* 429.3(71.3)  370.4 (103.6) 0.021 430.5(86.1)  401.2 (87.5) 0.124
Predicted BMWT (%), mean (SD)* 83.4 (115  75.4(20.8) 0.111 86.6 (14.1) 84.2 (17.2) 0.624
Pa02/Fi02 (mmHg), median (IQR) ~ 412.0 (68.5)  405.0 (100.0) 0.994 416.1(64.0)  405.0 (77.9) 0.065
AAG (mmHg), median (IQR) 12.5(8.3) 14,5 (20.5) 0.645 13.7 (11.9) 12.2 (19.5) 0.063

SGRQ: St. George's Respiratory Questionnaire. CCl: Charlson comorbidity index; GAD7: General Anxiety Disorder-7, PHQ-9: Patient Health Questionnaire -9, PCL-V:
Posttraumatic stress disorder checklist for DSM-5; BMWT: six-minute walk test. AAG: alveolar-arterial gradient.

* data on 74 patients.
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Table 4: Outcomes at 6 months according to SGRQ improvement status

Cohort (n =117)
Group 1 at T6 Group 2 at T6
(n=90) (n=27)

p-value
Age (years), median (IQR) 63.0 (16.3) 65.0 (15.0) 0.515
Male, n (%) 56 (62.2) 16 (69.3) 0.781
CCI (points), median (IQR) 2.0 (2.0) 2.0 (2.0 0.200
EQ-5D-3L some to extreme problems, n (%)
Mobility 22 (24.4) 15 (65.6) 0.002
Self-care 5 (5.6) 9(33.3) <0.001
Usual activities 24 (26.7) 14 (561.9) 0.014
Pain/discomfort 33 (36.7) 10 (87.1) 0.972
Anxiety/depression 35 (38.9) 10 (37.1) 0.862
EQ VAS, median (IQR) 80.0 (20.0) 75.0 (35.0) 0.449
SGRQ total, median (IQR) 17.1 (18.4) 30.2 (37.6) <0.001
Symptoms 10.6 (13.7) 30.9 (37.7) 0.002
Activity 29.5 (36.5) 47.7 (43.1) 0.001
Impact 7.8(12.9) 21.1 (40.4) <0.001
GAD-7>10, n (%) 8(8.9) 6 (22.2) 0.061
PHQ-9>10, n (%) 8(8.9) 5(18.5) 0.163
PCL-V>31, n (%) 2(2.2) 1(3.7) 0.669
6MWT (meter), mean (SD)* 424.8 (63.4) 376.5 (87.7) 0.057
Predicted BMWT (%), mean (SD)* 84.6 (14.6) 81.5(21.0) 0.484
PaO2/FiO2 (mmHg), median (IQR) 405.1 (565.3) 405.5 (87.2) 0.976
AAG (mmHg), median (IQR) 13.6 (18.4) 15.8 (17.4) 0.586

SGRQ: St. George's Respiratory Questionnaire. CCl: Charlson comorbidity index; EQ-5D-3L: EuroQoL 5-Dimension 3-Level questionnaire; EQ-VAS: EuroQoL Visual
Analogic Scale; GAD7: General Anxiety Disorder-7, PHQ-9: Patient Health Questionnaire -9, PCL-V: Posttraumatic stress disorder checklist for DSM-5; BMWT: six-minute

walk test. AAG: alveolar-arterial gradient.

* data on 74 patients.

panicked when they were not able to control their breathing;
5.1% felt a lack of control regarding their chest problem;
9.4% did not expect to get any better; and 18.8% felt that
they had become frail or invalid due to the respiratory con-
dition associated with COVID-19 infection.

At T6, SGRQ was normal in 18.8% of patients, significan-
tly improved in 58.2% (slightly in 15.4%, moderately in 10.3%
and highly in 32.5%), stable in 14.5% and worse in 8.5%.
Table 4 presents outcomes according to SGRQ improvement
status at T6.

Associated factors with no improvement at T6 were analy-
sed comparing groups 1 and 2 (Table 5). Association between
outcomes and age, gender, do not intubate order, severity of
acute respiratory distress syndrome and NIRS technique was
not found.

Discussion
To our knowledge this is the first mid-term study on HRQoL
in a Portuguese population of critically ill SARS-CoV-2 survivors
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treated in an ARCU. We report a significant improvement over-
time in EQ-5D-3D mobility domain, EQ VAS and in all SGRQ
domains. Our results are consistent with other studies on
SARS-CoV-2 patients.21

After 6 months, almost 80% of participants had normal or
significant improvement in SGRQ, more than 50% considered
their current health status to be good or very good and only
6% judged their condition to be bad. Nevertheless, even after
6 months and despite the improvement, patients reported di-
fficulties in 12%-39% of EQ-5D-3L domains, comparable to
other reports.?® Findings from the validation study of EQ-5D-
3L version for the Portuguese population described problems
in self-care (4.8% vs 12.8%), mobility (16.8% vs 37%), usual
activities (16.3% vs 37.4%), pain/discomfort (44.7% vs 60.2%)
and anxiety/depression (34.4% vs 56.0%), in patients without
(sample 1) and with comorbidities (sample 3), respectively.'®
The mean EQ VAS was 75% in healthy individuals and 59%
in those with comorbidities. Considering that our cohort has
almost 50% of patients with comorbidities and our patients
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Table 5: Demographic and clinical characteristics of the study population according to improvement on SGRQ at 6 months and

relative probability.

OR (95% ClI) p-value

Age (years), median (IQR) 63.0 (16.3) 65.0 (15.0) 0.99 (0.95-1.02) 0.428
Male, n (%) 56 (62.2) 16 (59.3) 0.88 (0.37-2.13) 0.781
Charlson Comorbidity Index (points), median (IQR) 2.0 (2.0 2.0 (2.0 0.85 (0.69-1.06) 0.145
Length of stay (days), median (IQR) 13.5(15.0) 12.0 (13.0) 1.02 (0.99-1.06) 0.255
Do not intubate, n (%) 16 (17.8) 6 (22.2) 1.32 (0.46-3.80) 0.605
Lowest PaO2/FiO2 (mmHg), median (IQR) 100.0 (50.0) 100.0 (52.0) 1.00 (0.99-1.01) 0.684
Nonivasive respiratory support, n (%)

High flow nasal cannula 83 (92.2) 25 (92.6) 0.75 (0.14-4.12) 0.744

Noninvasive ventilation/CPAP 14 (15.7) 4(14.8) 0.93 (0.28-3.11) 0.908

Invasive mechanical ventilation 8 (8.9) 3(11.1) 1.28 (0.32-5.21) 0.729

CPAP: continuous positive airway pressure.

age is similar to sample 3, our results seem to approach the
expected for Portuguese population. The exception are pain/
discomfort and anxiety/depression domains for which our re-
sults are better. One study on COVID-19 reported an EQ VAS
inferior to 70% in more than 50% of participants, a higher value
when compared to ours.* A relevant issue to take into conside-
ration is the impact of social and cultural backgrounds on per-
ception of health status. An interesting study comparing mental
health, QoL and optimism between Portuguese and Brazilian
individuals described higher levels of depressive symptoms,
anxiety, and optimism for the Brazilian individuals and higher
levels of QoL and pessimism for the Portuguese population. '
The authors stated that, although both countries have a similar
language and cultural roots, Brazil is a low to middle-income
and low educated country with significant social and economic
inequalities in where the pandemic was interpreted as a threat
to the economy rather a public health problem in the politi-
cal scenario. These findings stressed that, despite the higher
percentages of apparent disability, a significant proportion may
not be a consequence of COVID-19 infection and results must
be interpreted with caution.

We used a respiratory-specific instrument to determi-
ne HRQoL after hospital discharge following treatment of
COVID-19-related pneumonia with severe respiratory failure.
SGRQ has been used as a tool in this context.?>2" Erber et
al*® reported symptoms scores of 19.3 and impact scores of
16.7, after 6 months, similar to our data. In our cohort, mean
total SGRQ scores were 10 points higher than the expected
for a healthy Spanish population aged between 50 and 70
years-old.?®

We observed a favourable evolution of 6BMWT between ti-
me-points, confirming objective improvement as documented
in other studies.?® While BMWT and blood gas analysis were
not significantly impaired after 6 months and given the fact that
continuous improvement was noted, altered lung function may

not explain, by itself, the losses in HRQoL. Data suggest that
Portugal is the second European country with the highest rate
of psychiatric disorders, mainly because of its high proportion
of anxiety (16.5%) and depressive disorders (11.5%).%° To mea-
sure the psychological impact of the COVID-19 pandemic on
general population, Aguiar et al' evaluated anxiety and depres-
sion symptoms in a Portuguese sample. Anxiety and depres-
sion were observed in 26.9% and 7.0%, respectively. It is known
that SARS-CoV-2 infection is associated with psychiatric mor-
bidity with studies reporting high prevalence of anxiety, depres-
sion and PTSD months after diagnosis.® Impairment on the
anxiety/depression EQ-5D-3D domain, in a Portuguese sample
of SARS-CoV-2 survivors, was the most frequently reported,
peaking at six months after discharge (39.3%).¢ We found sig-
nificant improvement in the prevalence of provisional diagnosis
of anxiety, depression, and PTSD over time. While our results
for anxiety/depression EQ-5D-3D domain are similar to the re-
ported by Gaspar et al,'® after applying specific questionnaires,
we notice lower rates of anxiety, depression and PTSD after 6
months, than the reported both in Portugal and abroad.®>% To
our knowledge, there’s only a Portuguese study on critically ill
SARS-CoV-2 survivors using specific questionnaires for mental
diseases.*® The authors used GAD-7 and PHQ-9 and assessed
patients by telephone post-discharge. Symptoms of depres-
sion and anxiety were found in 29% and 23%, respectively, after
6 months.®® As about 75% of patients were treated with IMV
and 21% with ECMO, it is difficult to compare with our findings.
Interestingly, comparing patients according SGRQ, those with
abnormal results 3 months after discharge had significantly hi-
gher rates of anxiety and depression. After 6 months a signifi-
cantly higher prevalence of PTSD was also noted. Age, gender,
comorbidities, and objective measures didn’t seem to influen-
ce HRQoL results. Mental health impact of disasters outlasts
the physical impact, suggesting today’s elevated mental health
needs will continue well beyond the coronavirus outbreak itself.
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Robust mental health policies are needed in Portugal to redu-
ce stress-related symptoms and to promote cognitive resilience
and mental health in daily life, and critically in challenging times.

As sick leave can be seen as an indicator of health in a
working age population, Westerlind et al evaluated a Swedish
cohort, in whom more than 60% of participants were on sick
leave at least for a month and 9% were still not working 4 mon-
ths after diagnosis.** Other reports show variable sick leave
rates, ranging between 12% and 54% after 6 months.35,36
Work problems are reported to be higher in long COVID groups,
with 52% of work time missed due to absenteeism and 60%
due to presenteeism 6 months after diagnosis.?® In our study,
after 3 months, 12% of our patients were still not working, a
value that decreased to 4% after 6 months. These results are
significantly lower than expected, showing that despite the cli-
nical severity of the acute illness, functional recovery was the
norm. Of note, we did not evaluate economic fragilities in our
cohort, which can be a confounder as lower income wage ear-
ners could have returned sooner to work due to financial stru-
ggling, despite persistent symptoms.

Despite the overall good results, almost 20% of patients
felt to be at least frailer than previously and 5%-7% of patients
reported significant problems associated with their chest con-
dition, some of them considering it was the most important pro-
blem they had. Interestingly, 14.5% of the population did not
improve and 8.5% worsened on SGRQ evaluation between the
3 and 6™ month after discharge. Published data suggests that
female gender, older age, physical symptoms after discharge,
comorbidities, ICU admission, prolonged ICU stay, and being
mechanically ventilated were the most frequently reported fac-
tors associated with low HRQoL.%"% We did not find associa-
tion between poor outcomes and several demographic and
therapeutical variables.

This study has some limitations. First, this is a small, con-
venience sample recruited from a single centre in Portugal. It is
uncertain whether our findings can be generalized to the Por-
tuguese population, and larger studies are needed to confirm
this data. Second, the variant-specific SARS-CoV-2 infection
seems to be associated with different long-term outcomes.*®
We do not have data on this topic, however, as the Omicron va-
riant was first reported to WHO on 24 November 2021, the ma-
jority of our cases probably were caused by previous variants.
Third, we do not have information about HRQoL and mental
health questionnaires from our cohort previous to COVID-19
infection, limiting the attribution of symptoms to the infection,
nor a control group from ICU. Fourth, the data used in this study
came from patients’ self-reported questionnaires. In the future,
clinical diagnoses of mental and psychiatric disorders should
be used.

Conclusion
Despite the severity of SARS-CoV-2 infection and the ma-
nagement outside ICU, our population seem to cope well with
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significant improvement over time and lower rates of work
absenteeism. However, a small proportion of individuals still
complain about HRQL problems 6 months after the infection,
reinforcing the need of strong health policy with investment in
both rehabilitation and mental health.
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