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Abstract

The coronavirus disease 2019 (COVID-19) has rapidly spread worldwide, leading to in-
creased concerns about long-term patients’ neuropsychiatric consequences. This study
aims to describe the presence of depressive and anxiety symptoms in severe COVID-19
survivors and to identify associated baseline, in-hospital and post-discharge factors. This
study is part of the MAPA longitudinal project conducted with severe COVID-19 pa-
tients admitted in Intensive Care Medicine Department (ICMD) of a University Hospital
(CHUS)J) in Porto, Portugal. Patients with ICMD length of stay<24 h, terminal illness,
major auditory loss or inability to communicate at follow-up assessment were excluded.
All participants were assessed by telephone post-discharge (median=101 days), with a
comprehensive protocol assessing depressive and anxiety symptoms, cognition, Intensive
Care Unit (ICU) memories recall and health-related quality of life. Out of a sample of 56
survivors (median age=65; 68% males), 29% and 23% had depressive and anxiety symp-
toms, respectively. Depressive and anxiety symptoms were significantly more prevalent
among younger survivors and were associated with cognitive complaints, emotional and
delusions ICU memories and fear of having COVID-19 sequelae, sleep problems and
pain after discharge (all p<0.05). An important proportion of these survivors suffers from
depression and anxiety symptoms post-discharge, namely younger ones and those who
reported more cognitive complaints, ICU memories, fear of having COVID-19 sequelae,
sleep problems and pain. These findings highlight the importance of psychological conse-
quences assessment and planning of appropriate and multidisciplinary follow-up care after
hospitalization due to COVID-19.
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Introduction

The coronavirus disease 2019 (COVID-19) has rapidly spread worldwide, leading to
increased concerns about long-term patients’ health and neuropsychiatric consequences.
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In this context, the presence of several physical and mental health problems up to three
months post-COVID-19, including fatigue, pain, anxiety and depression mainly among
female patients and in those who have been admitted to intensive care units (ICU) have
been reported [1].

It is known that 50-70% of severe non-COVID-19 patients develop at least one of the
Post-Intensive Care Syndrome (PICS) symptoms, which is characterized by the presence of
impairments in physical, cognitive and mental health function during or after critical illness.
PICS can persist from months to years after hospitalization [2, 3]. Similar to other causes of
intensive care admission, COVID-19 survivors who required ICU hospitalization are at high
risk of the developing PICS [4].

Severe COVID-19 patients may be particularly prone to PICS. Not only because they are
often sedated and ventilated for long periods of time, but also because they are frequently
isolated, with restricted family visits [5, 6]. In addition, the fear of infecting their loved
ones, death of close family members, survivor’s guilt, stigma and the impact of negative
news on social media may increase the risk of PICS development among these patients.

The frequency of this syndrome is dependent upon patient characteristics and assessment
methods. However, early reports about PICS after COVID-19 showed that its prevalence
varies widely one to six months after discharge, with 28-87% of the cases presented physi-
cal impairments, 20-57% cognitive impairment, and 6—60% mental health problems [4].
Regarding the mental health domain, anxiety, depression and post-traumatic stress symp-
toms have been commonly reported, with a recent multicenter cohort study [7] showing that
approximately 25% of severe COVID-19 survivors experienced substantial psychological
distress, which remained similar six months after hospital discharge.

Despite data on COVID-19 have increased exponentially, the knowledge about long-
term psychological consequences in severe COVID-19 survivors remains meager.

Bearing this in mind, this study aims to describe the presence of depressive and anxiety
symptoms after discharge home in severe COVID-19 adults’ survivors. It also aims to iden-
tify which baseline patients’ characteristics, in-hospital and post-discharge factors, may be
associated with these psychological symptoms.

Methods
Sample selection and procedures

The present study is part of a multidisciplinary single-center longitudinal research project
(MAPA - Mental Health in Critically ill patients with COVID-19: Implementation of an
Active Monitoring Program and Post-discharge Support), which is currently being carried
out in the Intensive Care Medicine Department (ICMD) of a University Hospital (Centro
Hospitalar Universitario Sdo Jodao - CHUS]J) in Porto, Portugal. All adult patients (=18 years
old) admitted with COVID-19 in ICMD between March and May 2020 (during COVID-19
first wave) were eligible for participation. Patients with ICMD length of stay (LoS)<24 h,
terminal illness, major auditory loss or inability to communicate at the time of follow-up
assessment were excluded.

After discharge home, all participants were assessed by telephone at the ICMD sched-
uled follow-up appointment . A multidisciplinary team, including an intensive care medi-
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cine physician and residents, an intensive care nurse, and a clinical psychologist, conducted
patients assessment and data collection. A comprehensive protocol was administered,
including: (1) the ICU Memory Tool (ICUMT) [8, 9] — recall of factual, emotional and
delusional memories during ICU stay; (2) the Six-item Cognitive Impairment Test (6CIT)
[10, 11] — cognitive impairment; (3) the Patient Health Questionnaire (PHQ-9) [12, 13]
— depressive symptoms; (4) the General Anxiety Disorder Scale (GAD-7) [14, 15] — anxi-
ety symptoms (5) the EuroQol 5-Dimension 5-Level questionnaire (EQ-5D-5L) — health-
related quality of life (HRQoL), and the EQ-Visual Analogue Scale (EQ-VAS) — global
health status patient record [16, 17].

Baseline demographic (age, gender, marital status, education, employment status, living
situation) and clinical data [Charlson Comorbidity Index (CCI)] [18], medication, history
of previous mental health care and psychotropic medication] were obtained from hospi-
tal electronic records and semi-structured clinical interviews. In-hospital data were also
retrospectively collected, namely acute illness severity [Acute Physiology and Chronic
Health Evaluation (APACHE-II) and Simplified Acute Physiology Score (SAPS-II)], deep
sedation, type of respiratory support required [Invasive Mechanical Ventilation (IMV) and
Extracorporeal Membrane Oxygenation (ECMO)] and major ICU complications (delirium,
nosocomial infections, difficulty weaning from IMV). ICMD and hospital LoS, as well as
destination after hospital discharge were also registered.

Through the clinical interview, cognitive complaints self-reported by participants after
ICMD and/or hospital discharge, such as memory, attention/concentration, orientation dif-
ficulties and slowed thinking, among others, were recorded.

Additional questions were included in the clinical interview aiming to assess partici-
pants’ concerns, regarding the fear of: (1) being discriminated against for having COVID-
19; (2) infecting a relative and/or friend; (3) having COVID-19 disease again; and (4) having
sequelae related to COVID-19. It was also asked if the participant had or have any family
members with COVID-19 disease or if any family members had died from COVID-19.

At the follow-up assessment, the symptoms reported by the participants were also col-
lected, based on a pre-defined checklist with the following symptoms: dyspnea, dysphagia,
cough, tiredness/fatigue, muscular weakness, paresthesia, sleep difficulties and nightmares.

Ethical considerations

This project was conducted in accordance with the ethical principles of the Declaration of
Helsinki, and was approved by the Ethics Committee for Health of the CHUSJ/Faculty of
Medicine, University of Porto (FMUP) (authorization number 218/2020). Given the current
contingencies and procedures adopted due to COVID-19 pandemic, informed consent was
obtained orally, duly witnessed, and recorded in the participant’s medical record with their
knowledge and permission.

Statistical analysis
Descriptive statistics were presented as raw frequencies and percentages for categorical
variables and as median and range for continuous variables, in cases in which normality

could not be assumed. Participants were divided into groups: with and without depressive
(based on PHQ-9 scoring), as well as with and without anxiety symptoms (according to
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93 patients admitted to ICMD
between March and May 2020

24 died during hospital stay

69 patients discharged

13 excluded:
7 ICMD LoS <24h
1 Major auditory loss
4 Follow-up appointment conducted
> six months after discharge
1 Participation refusal

v
56 survivors included
and analyzed

Fig. 1 Study flow-chart. Abbreviations: ICMD, Intensive Care Medicine Department; LoS, length of stay

GAD-7 total). Cut-off points of =5 on PHQ-9 and GAD-7 were considered to indicate the
presence of depressive and anxiety symptoms, respectively. Differences between groups
regarding the socio-demographic and clinical variables collected were analyzed with the
Mann-Whitney test for continuous variables, the Chi-square test for categorical variables
and the Fisher’s exact test for dichotomous variables, at a significance level of 0.05. The sta-
tistical analysis was performed using the Statistical Package for the Social Sciences (SPSS)
version 27.

Results

The flow diagram of the study and sampling process is presented in Fig. 1. Out of 93 patients
admitted in ICMD between March and May 2020, 24 died during hospital stay and 13
were excluded. Thus, 56 survivors with a median age of 65 (range: 24-81) years old were
included. The majority were male (68%), married (61%), with more than four years of
education (54%), retired (54%) and lived with a partner and/or children (71%). The median
(min-max) score of CCI was 3 (0—7) and 4 (0—16) for the total daily medication. About 43%
of patients had history of previous mental health care and 36% were taking psychotropic
medication before being hit by COVID-19.

Regarding in-hospital data, the median APACHE-II and SAPS-II scores were 16 (5-36)
and 36 (7-77), respectively. Concerning major complications during ICMD stay, 70% had
nosocomial infections, 50% delirium and 50% difficult weaning from IMV. Deep sedation
was used in 75% of the patients (median=20 days; range: 5-89). About 75% needed IMV
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and 21% were supported with ECMO. The median ICMD and hospital LoS were 22 (2-104)
and 52 (9-394) days, respectively. Around 59% of these patients were discharged to home,
25% to other hospital and 16% to Integrated Continued Care National Network.

Follow-up assessment occurred with a median of 101 days (46-146) after discharge
home. A total of 23 patients was professionally active before hospitalization. From these,
11 (47.8%) returned to work and the remainder were either on sick leave (39.1%), became
unemployed (8.7%) or have retired (4.3%).

Based on ICU Memory Tool, 80% of patients recalled ate least one type of memories,
particularly factual memories (71%). About emotional memories, the most recalled were
feeling confused (45%) and anxious/frightened (43%). Moreover, nightmares (41%),
dreams (38%) and guessing that people were trying to hurt them (25%) were the most fre-
quently reported delusional memories.

Half reported having cognitive difficulties, including 40% memory impairment, 21% dis-
orientation and 20% confusion. Based on 6CIT assessment, 18% of survivors had cognitive
impairment, adjusted for education level.

Overall, 29% and 23% of the patients had depressive and anxiety symptoms, respec-
tively. The co-existence of these symptoms occurred in 23% of the sample. The two most
frequent depressive symptoms were feeling tired or having little energy (57%), and feel-
ing down, depressed, or hopeless (50%). Moreover, 13% of patients had suicidal thoughts.
Regarding anxiety, not being able to stop or control worrying (50%), and feeling nervous,
anxious or on edge (48%) were the most reported symptoms.

In this sample, 77% stated they felt fear of having COVID-19 again, 63% of having
sequelae related to this disease, 43% of infecting others and 20% of being discriminated
against for having COVID-19. About 81% had a family member with COVID-19 and 6%
had a relative who died from this infection.

In EQ-5D-5L evaluation, the majority of the patients described problems in the domains
of pain/discomfort (70%), usual activities (66%) and mobility (63%). Concerning the self-
rated health status with EQ-VAS, a median of 75 was found, ranging between 40 and 100
(the latter of which corresponds to the best health status).

Regarding the symptoms reported by the participants based on the pre-defined checklist
used, muscular weakness (43%), tiredness/fatigue (41%), sleep difficulties (29%), night-
mares (23%) and dyspnea (21%) were the most frequent.

Comparing patients with and without depressive symptoms regarding all variables
assessed, the first group was significantly younger (median age =63 vs. 68; p=0.044),
reported more cognitive complaints after ICMD discharge (80% vs. 37.8%; p=0.006),
more anxiety symptoms (median score =8 vs. 1; p<0.001) and pain/discomfort (93.8%
vs. 60%; p=0.022) at follow-up assessment. Also, patients with depressive symptoms were
significantly more likely to report emotional and delusional memories related to ICMD
stay, particularly “feeling down” (56% vs. 25%; p=0.026), “feeling that people were trying
to hurt him/her” (50% vs. 15%, p=0.014) and “nightmares” (63% vs. 33%; p=0.039). In
this comparative analysis, it was also found that patients with depressive symptoms more
often reported fear of having sequelae related to COVID-19 (87.5% vs. 52.5%; p=0.015)
(Table 1). Also, these patients more frequently described tiredness/fatigue (69% vs. 30%;
p=0.008), paresthesia (31% vs. 3%; p=0.006) and sleep problems (56% vs. 18%; p=0.007).

Similarly, patients with anxiety symptoms were also significantly younger (median
age =58 vs. 67; p=0.014) and reported more cognitive complaints after discharge (75%
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Table 1 Comparison between group patients regarding all variables assessed

With Without p-value  With Without p-value

depressive  depressive anxiety anxiety

symptoms  symptoms symptoms  symptoms

(n=16) (n=40) (n=13) (n=43)
BASELINE
Age (years), median 63 (33-73) 68 (30-80) 0.044V 58 (33-73) 67 (24-81) 0.014V
(min.-max.)
Male, n (%) 9 (56.3) 29 (72.5)  0.239%  5(38.5) 13(30.2)  0.736%
Married, n (%)* 8 (50) 26 (65) 0.299%  7(53.8) 15(34.9)  0.220?
Education (>4 years), n 7 (43.8) 23(57.5)  0.3517  6(46.2) 24 (55.8)  0.541?
(%o)**
Active worker, n (%)*** 7 (43.8) 16(40) 0.797%  7(53.8) 26 (60.5)  0.671?

Living alone, n (%)**** 2 (12.5) 5(12.5) 1.000°  12(92.3)  37(86) 1.000%
Comorbidity (CCI), median 2 (0-5) 3(0-7) 0.2577  2(0-3) 3(0-7) 0.071V
(min.-max.)
Daily medication, median 4 (1-7) 45(0-11) 09497  4(0-11)  4(1-7) 0.898"
(min.-max.)

History of previous mental 8 (50) 16 (40) 0.495V  6(46.2) 18 (41.9)  0.784?
health care, n (%)
Previous psychotropic 8 (50) 12 (30) 0.158?%  7(53.8) 13(30.2)  0.1867

medication, n (%)
IN-HOSPITAL

APACHE-II, median 15.5(6-36) 16(6-34) 0.5577  14(6-27) 16(5-36) 0.204V
(min.-max.)

SAPS-II, median 415 39 (16-77) 0.726V 34 (18-68) 38.5(7-77) 0.648"
(min.-max.) (18-68)

Deep sedation, n (%) 12 (75) 30 (75) 1.000%  9(69.2) 33(76.7)  0.717%

Deep sedation (days), me- 15 (6-62) 20 (5-89) 0.540  15(6-62) 20(5-89) 0.509V
dian (min.-max.)

IMV, n (%) 12 (75) 30 (75) 1.000%  9(69.2) 33(76.7)  0.717%
IMV (days), median 17 (7-70)  24.5(8-99) 0.276V  17(9-70) 25(7-99) 0.307"
(min.-max.)

ECMO, n (%) 4(25) 8 (20) 0.726%  4(30.8) 8 (18.6) 0.443%
Major complications, n (%):

Delirium 7 (43.8) 21(52.5)  0.5547  4(30.8) 24 (55.8)  0.1147
Nosocomial infections 10(62.5)  29(72.5)  0.5270  8(61.5) 31(72.1)  0.504%
Difficulty weaning from IMV 7 (43.8) 21(52.5)  0.554%  5(38.5) 23(53.5)  0.3427%
ICMD LoS, median 21.5 (9-66) 35.5 0.813V  20(3-66) 23 (2-104) 0.727V
(min.-max.) (2-104)

Hospital LoS, median 50 66.5 0.7650 49 52(9-394) 0.8317
(min.-max.) (19-133)  (21-255) (19-133)

POST-DISCHARGE

Follow-up time (days), 100 95 02380 95 106 0.356V
median (min.-max.) (74-139)  (46-146) (53-134)  (46-146)

Return to work, n (%) 2(28.6) 9 (56.3) 03717 2(33.3) 9 (52.9) 0.640%
ICU Memories, n (%) 14 (87.5)  31(77.5) 0.483% 11(84.6) 34(79.1)  1.0007
Patient-reported cognitive 12 (80) 14 (37.8)  0.006® 9 (75) 17 (42.5)  0.048?
complaints, n (%)

Cognitive impairment 4(25) 6 (15) 0.448%  4(30.8) 6(14) 0.218%

(6CIT), n (%)
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Table 1 (continued)

With Without p-value  With Without p-value
depressive  depressive anxiety anxiety
symptoms  symptoms symptoms  symptoms
(n=16) (n=40) (n=13) (n=43)
Depressive symp- - - - 10 (6-24)  2(0-12) <0.001%
toms (PHQ-9), median
(min.-max.)

Anxiety symptoms (GAD- 8 (2-21)  1(0-4) <0.001? - - -
7), median (min.-max.)

HRQoL (EQ-5D-5L) (with

problems), n (%):

Mobility 13(81.3)  22(55) 0.067%  10(76.9) 25(58.1)  0.3307
Self-care 4(25) 12 (30) 1.000%  3(23.1) 13(30.2) 0.737%
Usual activities 13 (81.3)  24(60) 0.129%  10(76.9) 27(62.8)  0.5077
Pain/discomfort 15(93.8) 24 (60) 0.022%  12(923) 27(62.8)  0.0827%
Anxiety/depression 16 (100) 17 (42.5)  <0.001® 13(100)  20(46.5) <0.001?
EQ-VAS, median 55 (40-80) 75 0.146V 70 75 0.256'"
(min.-max.) (40-100) (40-100)  (40-100)

After discharge, fear of:

n (%)

Being discriminated against 6 (37.5) 5(12.5) 0.059%  5(38.5) 6 (14) 0.104%
for having COVID-19

Infecting a relative/friend 8 (50) 16 (40) 0.4957  6(46.2) 18 (41.9)  0.7847?

Having COVID-19 disease 14 (87.5)  29(72.5)  0.308%  11(84.6) 32(744) 0.7107
again

Having sequelae related to 14 (87.5)  21(52.5)  0.015%  12(92.3) 23 (53.5)  0.0207
COVID-19

Relative with COVID-19 13(86.7) 30(78.9) 0.706®  10(83.3) 33(80.5)  1.0007
disease, n (%)

Relative who died from 0(0) 3(7.9) 0.550% 0 (0) 3(7.3) 1.000%
COVID-19, n (%)

Note: min.-max: minimum-maximum; CCI: Charlson Comorbidity Index; APACHE-II: Acute Physiology
and Chronic Health Evaluation II; SAPS-II: The Simplified Acute Physiology score; IMV: Invasive
Mechanical Ventilation; ECMO: Extracorporeal Membrane Oxygenation; ICMD: Intensive Care Medicine
Department; LoS: Length of Stay; ICU: Intensive Care Unit; 6CIT: Six-item Cognitive Impairment test;
PHQ-9: Patient Health Questionnaire; GAD-7: General Anxiety Disorder scale; EQ-5D-5L: EuroQol
5-Dimension 5-Level questionnaire; EQ-VAS: EQ-Visual Analogue scale; *Married vs. Other (single,
divorced, widowed); **0—4 vs.>4 Years of education; ***Active worker vs. Other professional situation
(sick leave, unemployed, retired); ****Living alone vs. Other situation (living with partner/children, other
family member); (1)Mann—Whitney test; (2)Chi-Square Independent test (3)Fisher’s exact test

vs. 42.5%; p=0.048). These patients had a higher depression score (median=10 vs. 2;
p<0.001) and more often stated fear of having sequelae related to COVID-19 (92.3% vs.
53.5%; p=0.020), comparing to those without anxiety symptoms (Table 1). They were also
significantly more likely to recall emotional memories concerning “feeling down” (62% vs.
26%; p=0.023), “being uncomfortable” (54% vs. 19%; p=0.027) and “feeling panic” (31%
vs. 7%, p=0.043) during ICMD hospitalization, as well as to express more sleep problems
at follow-up evaluation (54% vs. 21%; p=0.035).
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Discussion

In this cohort study of patients hospitalized with severe COVID-19, approximately 29%
and 23% experienced depressive and anxiety symptoms, respectively, when assessed after
discharge. Similar rates were reported in previous studies conducted with general ICU
patients [19-21]. Regarding prior research with COVID-19 survivors [4, 7, 22-29], the
results showed rates between 10% and 40.5% for depressive and 10.4%-29.6% for anxiety
symptoms, being globally in line with the data presented here. Nevertheless, some caution is
needed in these comparisons due to methodological heterogeneity, including the lower num-
ber of ICU patients representated in most of these studies and the use of different assessment
tools and follow-up periods. Despite this, studies with mixed samples concluded that ICU
survivors had a higher risk of presenting psychological symptoms, comparing to non-ICU
patients [24, 27].

Another important finding is that younger patients with severe COVID-19 were more
likely to develop symptoms of depression and anxiety after discharge, which is in confor-
mity with previous investigations [22, 28, 30, 31]. In Cai et al. [22] study, older COVID-
19 survivors reported fewer emotional and anxiety symptoms during early convalescence,
comparing to younger ones. According to these authors, this may be understood from the
cognitive theory perspective, which states that previous experiences make older people less
likely to incorporate traumatic events as a central part of their identity. In addition, psycho-
logical maturation benefits older people in the development of coping mechanisms with
greater resilience to psychological distress compared to younger people [32]. It should also
be underlined that younger patients are at a life stage with more social and financial respon-
sibilities and events such as ICU admission, often associated with physical impairments
after discharge, leading to persistent disabilities in activities of daily living, will undoubt-
edly make more difficult the return to work and cause financial and family impact.

Moreover, as expected, survivors who had more anxiety and depressive symptoms
were also the ones who more frequently expressed fear of having sequelae related to
COVID-19 and reported more symptoms after discharge, mostly tiredness/fatigue, par-
esthesia and sleep problems, which is in alignment with other studies with COVID-19
survivors [1, 4, 24, 25, 33].

Pain was the most frequently reported HRQoL domain, particularly in patients who
scored for depressive symptoms. Literature has shown that both sleep disturbance and pain
are very common during and following critical illness [34-37], with recent investigations
confirming the same pattern for COVID-19 patients [1]. Moreover, it is well known that
both conditions often coexist with mental health problems, such as depression and anxiety,
sharing common causes and having a bidirectional relationship. In the case of sleep distur-
bances, the strongest path is the disruption of sleep as a causal factor for the development
of other psychiatric conditions [38]. Bearing this in mind, COVID-19 survivors are likely
to benefit from an early treatment of sleep disturbances, since literature showed that its suc-
cessful treatment contributes to the reduction of mental health problems [38]. Considering
that there are some promising results achieved with cognitive-behavioral therapy in the
management of pain and depressive symptoms [39], COVID-19 patients may also benefit
from this approach, as well as from an early pain screening and adequate management.

Regarding the concerns of COVID-19 survivors, it should also be noted that almost
80% of participants were afraid of having this disease again and almost half were afraid
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of infecting family members. Similar to some previous studies [34-33, 40], these worries
were mostly reported by survivors who also presented depressive or anxiety symptoms,
although a statistically significant difference was not achieved in the present study. Nev-
ertheless, these findings are relevant, highlighting that these survivors are likely to have
psychosocial difficulties after discharge, since these concerns regarding their own health
and their beloved ones might lead to reduced social interactions, increased self-isolation and
loneliness, which may have a detrimental impact on mental health [22, 40, 41]. In addition,
the media spreading of uncontrolled news about COVID-19, with an increased risk of fake
news, as well as the uncertainty about the long-term sequelae of COVID-19, could also
contribute or exacerbate these concerns [41]. This was particularly relevant among the first
wave COVID-19 patients, during which scientific grounded information was still scarce.

Regarding ICU memories, emotional and delusional ones were associated with depres-
sive and/or anxiety symptoms. These findings are in line with previous research with gen-
eral ICU survivors [42—46], which points out that delusional memories are reported as one
of the most traumatizing aspects of intensive care experience [47], being related with post-
discharge psychological symptomatology. In COVID-19 survivors, studies are still scarce.
Nevertheless, Mongodi et al. [48] found that feeling of loneliness due to restrictions of
communication with families/health staff, as well as nightmares, feeling of derealization
and belief of being in a fake hospital were the most frequently ICU memories recalled by
COVID-19 survivors.

It should also be emphasized that half of sample reported at least one cognitive
complaint after ICMD and/or hospital discharge, and 18% showed objective cogni-
tive impairment at follow-up assessment. Although the underlying mechanisms are yet
unknown, it is thought that these symptoms might be the result of central nervous sys-
tem injury due to COVID-19 [49]. Furthermore, a higher proportion of patients with
depression and anxiety symptoms have also presented more cognitive complains and
cognitive impairment, which is in accordance with a previous similar work [50], despite
the statistical significance has only been achieved for complaints.

Notwithstanding of some earlier evidence pointing to the association of female gen-
der, previous psychiatric history, as well as ICU-specific factors (such as delirium, seda-
tion, mechanical ventilation, LoS) with a higher prevalence of psychological symptoms
in COVID-19 patients [1, 27, 28, 31, 33, 51], no significant statistically differences
were observed in this study, which may be partially explained by the small sample size.

One strength of this study is the contribution for the accumulating data on the long-
term mental health consequences of severe COVID-19 and their associated factors. Sec-
ondly, a wide-range of psychosocial and clinical factors were collected, which enabled a
detailed characterization of this sample. Thirdly, as far as the authors are aware, this is
the first study exploring the association between ICU memories recall and psychologi-
cal symptomatology in COVID-19 survivors. Finally, the present findings highlight the
need to be aware of long-term psychological consequences and its early detection, as
well as to plan appropriate and multidisciplinary follow-up care after COVID-19.

Potential limitations of this study are also recognized, including a single-center
design and a relatively small sample size that may limit the generalizability of these
results. Furthermore, some factors associated with psychological morbidity were not
explored, such as COVID-19 symptoms in acute phase, acute stress in ICU, or use of
physical restraints. Moreover, the lack of a control group and of a pre-COVID-19 neu-
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ropsychological assessment in this sample do not allow to conclude if the symptoms
found pre-existed, were exacerbated or acutely developed due to the stress of having
COVID-19. Despite this, as no statistically significant differences were found between
groups of patients with and without depression or anxiety symptoms regarding his-
tory of previous mental health care and of psychotropic medication, it is thought that
these post-discharge psychological symptoms may possibly stem from the experience
of being admitted in ICU with severe COVID-19.

In conclusion, an important proportion of severe COVID-19 survivors suffers from
depressive and anxiety symptoms after discharge. These psychological symptoms were
more prevalent among younger survivors and were associated with cognitive com-
plaints, traumatic memories related to ICU stay and fear of having sequelae related to
COVID-19, as well as with the presence of sleep problems and pain after discharge.
Similar findings have also been reported in other ICU populations, suggesting compa-
rable psychological symptoms.

The current findings should be interpreted as exploratory and need to be validated in
future studies with larger multicenter samples and including other potential risk factors.
As mentioned, this study is part of an ongoing larger research project, which will further
allow the clarification of these neuropsychological sequelae of COVID-19 survivors
and the assessment of how this symptomatology may change over time.
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