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Abstract: Background: More than 50% of intensive care unit (ICU) survivors suffer from long-lasting
physical, psychosocial, and cognitive health impairments, also called “post-intensive care syndrome”
(PICS). Intensive care admission during the COVID-19 pandemic was especially uncertain and
stressful, both for patients and for their family. An additional risk of developing symptoms of PICS
was feared in the absence of structural aftercare for the patient and family shortly after discharge
from the hospital. The purpose of this quality improvement study was to identify PICS symptoms
and to support post-intensive care patients and families in the transition from the hospital to the
home. Therefore, we offered post-ICU patients and families structured telephone support (STS).
Methods: This was a quality improvement study during the 2019 COVID-19 pandemic. A project
team developed and implemented a tool to structure telephone calls to identify and order symptoms
according to the PICS framework and to give individual support based on this information. We
supported post-ICU patients diagnosed with COVID-19 pneumonia and their family caregivers
within four weeks after hospital discharge. The reported findings were both quantitative and
qualitative. Results: Forty-six post-ICU patients received structured telephone support and reported
symptoms in at least one of the three domains of the PICS framework. More than half of the patients
experienced a loss of strength or condition and fatigue. Cognitive and psychological impairments
were reported less frequently. Family caregivers reported fewer impairments concerning fatigue and
sleeping problems and expressed a need for a continuity of care. Based on the obtained information,
the ICU nurse practitioners were able to check if individual care plans were optimal and clear and, if
indicated, initiated disciplines to optimize further follow-up. Conclusions: The implementation of
the STS tool gave insight in the impairments of post-ICU patients. Surprisingly, family caregivers
expressed fewer impairments. Giving support early after hospital discharge in a structured way may
contribute to providing guidance in the individual care plans and treatment of the early symptoms of
PICS (-F).

Keywords: intensive care unit; family-centered care; nurse-led; evidence-based quality
improvements; COVID-19
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1. Introduction

Since March 2020, the world has faced the outbreak of COVID-19 pneumonia, which
has led to enormous pressure on the healthcare system [1]. Although the majority of individ-
uals infected with COVID-19 develop mild symptoms and recover without hospitalization,
some patients require intensive critical care [2].

In the Netherlands, the first COVID-19 infection was confirmed on 27 February 2020.
Since the outbreak, more than 13,550 patients with a COVID-19 infection have been ad-
mitted to the ICU [3,4]. Currently, 20% of all Dutch ICU beds are occupied by COVID-19
patients. On average, six ICU patients per day were admitted with COVID-19 in July
2022 [5]. At the peak of the first “wave”, hospitals gradually increased the number of ICU
beds from 1150 (6.4 beds per 100,000 citizens) to 1700 during March and April 2020. The
COVID-19 pandemic has directly affected local ICU hospital policies, including isolated
nursing, increased visitor restrictions, and time restraints to give appropriate information
to patients and their families [6,7]. Furthermore, patients with a COVID-19 infection can
rapidly deteriorate to complete respiratory failure with severe consequences and a high risk
of mortality [8]. This uncertainty of the progress of the disease and changing hospital poli-
cies may negatively influence the newly experienced health burden after ICU discharge for
patients and family caregivers already at risk of developing post-intensive care syndrome
(PICS) [9] and post-intensive care syndrome—family (PICS-F) [9].

During the COVID-19 pandemic, no structured aftercare was organized for post-ICU
patients [10]. There is little evidence on the effectiveness of interventions to reduce the impact
of PICS (-F) during the transition after ICU admission and follow-up care [11,12]. However,
early follow-up during the transition may help to detect patients and families at risk for
PICS early; improve the information provision to patients, families, and other healthcare
professionals; and start early interventions [11]. Currently, COVID-19 patients occupy 20%
of all Dutch ICU beds. On average, six ICU patients per day were admitted with COVID-19
in July 2022 [5]. Due to the COVID-19 pandemic, access to healthcare and communication
strategies are still limited. As a result, patients, family members, and healthcare workers
experienced psychological symptoms such as stress, anxiety, depression, and fear, which may
lead to burnout [13,14]. Virtual patient- and family-centered communication is recommended
to improve meaningful communication between healthcare workers and patients and their
family members [15]. Telehealth, including video or audio communication such as structured
telephone support (STS), has been fully embraced as an intervention to keep the patient and
family involved [16,17]. Several studies describe the positive impact of telehealth, which
may reduce the impact of social isolation [18-20]. Negro et al. (2020) describes a structured
intervention by video-calls in ICUs for patients and their family members [21]. Initiating
communication between patients and close family members can improve the emotional
experience and potentially reduce the psychological burden. In addition, several studies
describe that meeting patients” and family members’ needs also may reduce the stress systems
of professionals [22-24].

STS includes an individual assessment of the patient’s and/or family’s needs, which
may be an appropriate intervention in the context of a persistent pandemic [25]. Based on
previous research in heart failure patients, it has been shown that STS improves patient
outcomes by reducing mortality and readmission rates [26,27]. It also results in higher
patient satisfaction rates, better care experiences, fewer post-discharge problems, enhanced
self-management, and lower costs [28-31].

A recent study showed that 90% of the post-ICU patients with COVID-19 who received
STS follow-up reported symptoms within at least one PICS domain [32]. At 1 month after
discharge, more than one-third of patients reported acute stress disorders or cognitive impair-
ments [32]. Within 3 and 6 months after discharge, 90% of patients still reported symptoms
within one PICS domain and reduced health-related quality of life (HRQoL) [33-35]. Even
after one year of survival after critical COVID-19, survivors reported frequent symptoms
within at least one PICS domain [36].
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The primary aim of this quality improvement project was to provide support to post-
intensive care patients and families; therefore, we developed and implemented an STS
tool for post-intensive care patients and families in the transition from the hospital to the
home. The STS intervention was undertaken by ICU nurse practitioners and underpinned
by the PICS framework [9]. It comprised several short questions focusing on the different
post-ICU problems patients can experience with PICS (i.e., physical, mental, and cognitive
consequences). Second, to provide a deeper understanding of the long-term impairments
of post-ICU patients and their families, we report the findings of the STS in the PICS
framework [9].

2. Materials and Methods

In this quality improvement study, post-ICU patients treated for COVID-19 pneumonia
received an STS within four weeks post-discharge to home. We used both quantitative
and qualitative methods integrated in the Deming cycle, as reported by the criteria of the
revised Standards for Quality Improvement Reporting Excellence 2.0 framework [37].

2.1. Study Design and Setting

This was a quality improvement initiative during the COVID-19 pandemic in a Dutch
tertiary hospital. This hospital has a 34-bed, mixed medical/(neuro) surgical ICU with
a 24/7 intensive care service delivered by ICU nurses and intensivists [38]. During the
outbreak of COVID-19, the ICU capacity in this hospital was upgraded to 40 beds to
guarantee care for both COVID-19 patients and regular ICU patients.

2.2. Population and Sampling

We offered STS to all post-ICU patients diagnosed with COVID-19 pneumonia, as
proven by a reverse transcription—polymerase chain reaction (RT-PCR) test, who were
discharged home in the period of 7 March 2020 to 15 May 2021. If family members were
involved, they were also asked to participate.

2.3. Description of the Intervention
2.3.1. Plan

At the start of the COVID-19 pandemic, the project team, including three ICU nurse
practitioners (SH, MO, MP), an ICU physician, and nurse researchers, rapidly developed
an STS tool—the so-called “STS Post-ICU COVID-19 tool”. The purpose of developing
and implementing the tool was to structure a telephone support intervention to screen
the symptoms experienced by post-ICU patients, divided into the three domains of the
PICS framework. By asking about all the domains of PICS in a structured way, we tried
to identify where the most symptoms and thus the greatest needs are in their individual
treatment plan. During the phone interview, all symptoms were asked about in a structured
way and noted using the STS Post-ICU COVID-19 tool. Then, the ICU nurse practitioner
discussed with the patient and/or family whether there was sufficient support at home
or whether additional support was required. Based on a rapid search of the literature
from Medline/PubMed, focusing on systematic reviews, we identified evidence of the
effectiveness of the use of STS intervention on patient outcomes [26,27]. Consequently,
we combined the well-known PICS framework [9,39] and local knowledge of our team to
define the content of the STS intervention for our population.

Figure A1, Appendix A visualizes the final developed STS Post-ICU COVID-19 tool,
which is a structured digital pocket card that focuses on the three domains of the PICS
framework (physical, cognitive, and psychological function) [9]. In addition to this, we
added one question about ICU experiences and two questions (5a and 5b, Figure A1,
Appendix A) to assess the mental health and symptoms of the family caregiver.
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2.3.2. Do

After development, we implemented the STS Post-ICU COVID-19 tool into daily
practice. To support the use of the tool, we developed smart phrases (i.e., blocks of text that
can automatically be pasted into the patient’s Electronic Health Record (EHR)).

Three ICU nurse practitioners (SH, MO, and MP) conducted the intervention within
four weeks after the patients’ hospital discharge to home. Due to the rapid implementation
strategy due to COVID-19, the ICU nurse practitioners were not trained in the telephone
support. Therefore, the ICU nurse practitioners discussed a strategy for the telephone call
beforehand, and the tool provided sufficient structure for the telephone support to have a
uniform procedure. All post-intensive care patients who were discharged from hospital to
home were offered an STS within four weeks after hospital discharge.

Each STS call started with a short review of the patient’s experiences in the ICU.
All questions, per the PICS domain, were asked using the structured format of the STS
intervention. The occurrence of PICS symptoms per domain was assessed by patients
using a four-point scale ranging from “no burden” to “very much”. In addition to this
score, patients were asked to provide additional information to concretize the symptoms
and report-initiated interventions or advice. This information was also reported in the
EHR. Lastly, if family members were involved, they were asked about their psychosocial
symptoms. If not, then patients were asked to assess the symptoms of their family members
or next of kin. Each call lasted 20-60 min.

2.3.3. Check

We described the gathered symptoms that patients and family caregivers reported dur-
ing the STS. Therefore, we collected demographical data including age, gender, body mass
index (BMI), and pre-existing comorbidities. Furthermore, we used the Acute Physiology
and Chronic Health Evaluation IV (APACHE IV) to estimate the risk of short-term mortality
and the length of the ICU stay [40]. The Sequential Organ Failure Assessment [41] was used
to describe the severity of organ failure during ICU admission. We recorded the number
of mechanical ventilation days, the length of stay (LOS) in the ICU, and the LOS in the
hospital. All clinical data were retrospectively collected from the EHR. The data from the
STS Post-ICU COVID-19 tool were used to describe identified domains of PICS in numbers
and percentages. As appropriate, quantitative and continuous data were expressed as
means with the standard deviation (SD) or as medians with interquartile ranges (IQRs).
All data were analyzed using a statistical software package (SPSS Inc., version 24, Chicago,
IL, USA). Additionally, we collected the free text of the reported consultations from the
EHR and processed it anonymously into a text database for qualitative analysis. First, we
checked if there was additional information reported about PICS symptoms according to
the PICS framework (Table A1, Appendix B). Second, we collected data on reported patients’
needs, initiated interventions, and nursing problems. To support the data collection, we
constructed an easy-to-use table that structured the data per patient. The data collection
tables were pilot tested by three researchers (SH, AE, and JB) through independent data
collection. Discrepancies in interpretation were resolved through discussion.

After pilot testing, two independent researchers read all of the notes from the struc-
tured telephone reports line by line (JB and SH). Both researchers (JB and SH) scrutinized
the data by coding and extracting quotes [42]. In addition, a final category frame was made
to structure all the relevant data into the three predetermined categories. The thematic
matrix is attached in Supplementary Table S1. Both of the researchers categorized the data
separately and discussed differences until a consensus was reached.
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3. Results

In total, 49 post-ICU patients received an audio/video call in which the STS tool
was used. The patient flow diagram shows the flow of patients (Figure 1); in three cases,
data were missing because no information was reported. The first post-ICU patient who
participated was admitted to the ICU on March 12, 2020, and the last patient was admitted
on March 2, 2021. The median time between the ICU discharge and the interview was
37 days (IQR 24-54). The demographics and clinical characteristics of the included patients
are presented in Table 1.

250 criically ill patients admitted with COVID-19 pneumonia, proven
by RT-PCE, admitted between March 12th 2020 and March 2th 2021

204 excluded

64 died within 28 davs

140 survived within 28 davys, but
were not discharged to home or
received 5TS

49 patients included

3 cases of missing data (under-

reporting)

46 patients with COVID-19 pneumonda received 5TS

46 patients reported symptoms in at least one domain of PICS

4 caregivers reported symptoms of psvchological symptoms

(PICS-)

Figure 1. Patient flow diagram.
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Table 1. Baseline characteristics of the patients with COVID-19 pneumonia.

Received STS Number of Patients
Age (years) (median, IQR) 62 (56-67)
Male gender (1, %) 35 (75%)
BMI (kg/m?) (median, IQR) 26.9 (24.6-31.7)
Pre-existing comorbidities (1, %)
Obesity (BMI® 30 kg/m?) 14 (30%)
Hypertension 13 (28%)
Congestive heart failure 4 (9%)
COPrD 8 (17%)
Diabetes mellitus 9 (19%)
Cerebrovascular disease 3 (6%)
Malignancy 7 (15%)
Chronic renal disease 3 (6%)
Auto-immune disorder 5 (11%)
Severity of illness
Sepsis-3, sepsis (11, %) 46 (100%)
Sepsis-3, septic shock (11, %) 6 (13%)
APACHE IV (points) (median, IQR) 47 (36-59)
SOFA (points) (median, IQR) 4 (2-6)
ICU therapy during ICU stay (1, %)
Invasive mechanical ventilation 41 (89%)
HENO only 5(11%)
Vasoconstrictive agents 36 (78%)
Renal replacement therapy 4 (9%)

ICU outcome
Duration of invasive mechanical ventilation (days) (median,

10R) 12 (6-22)

ICU LOS (days) (median, IQR) 12 (8-29)
Hospital LOS (days) (median, IQR) 21 (13-34)
28-day survival (N, %) 46 (100%)

Legends: All continuous data are presented as the median (interquartile range), and all categorical data are
presented as a number (percentage). BMI: body mass index, COPD: chronic obstructive pulmonary disease,
APACHE 1V: Acute Physiology and Chronic Health Evaluation IV, SOFA: Sequential Organ Failure Assessment,
HENO: high-flow nasal oxygen, LOS: length of stay.

3.1. Reported PICS Symptoms

Table 2 details the scored symptoms of PICS with the Post-ICU COVID-19 tool. We
described each element of PICS and combined the quantitative data from the structured
tool and the qualitative data extracted from the text of the consultation reports of the
ICU nurse practitioners as quotes (R#). After the structured questioning with the tool,
there was also room to discuss other symptoms or to question symptoms in more depth.
This additional information was reported as loose text. From this text, we organized the
additional symptoms and describe them in Table A1 (Appendix B). Table A2 (Appendix B)
shows an inventory of the professionals involved in the individual care plans of the post-
ICU patients included.

Table 2. Elements of post-intensive care syndrome (PICS) [9] scored by the STS Post-ICU COVID-19 tool.

Physical Function, n = 46
Reported Physical Symptoms (Median 7.0, IQR 5-8.75)

Not Not Very much QuiteaLot Very Much  Not Assessable
Loss of muscle strength - 17 (37%) 25 (54%) 3 (7%)
Loss of condition - 11 (24%) 27 (59%) 6 (13%)
Respiratory failure 11 (24%) 18 (39%) 12 (26%) 3 (7%)
Fatigue 5 (11%) 10 (22%) 19 (41%) 10 (22%)
Neuropathy 27 (59%) 11 (24%) 4 (9%) -
Cognitive function (median 4.0, IQR 0-7.75)
Inability to plan 24 (52%) 7 (15%) 6 (13%) - 8 (17.4%)
Memory loss 29 (63%) 13 (28%) 4 (9%) - -
Inability to concentrate 29 (63%) 10 (22%) 5 (11%) - 1(2%)
Inability to multitask 22 (48%) 9 (20%) 7 (15%) 1(2%) 7 (15%)
Overstimulation 30 (65%) 10 (22%) 6 (13%) - -
Psychological burden (median 0.0, IQR 0.00-1.00)
Feelings of anxiety 33 (72%) 10 (22%) 2 (4%) 1(2%)
Feelings of depression 40 (87%) 4 (9%) - 2 (4%)
Symptoms of PTSD 38 (83%) 8 (17%)

Caregivers’ reported burden 42 (91.3%) 3 (6.5%) 1(7.6%)
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3.1.1. Physical Symptoms

All the patients experienced physical symptoms (1 = 46). Over 60% of the patients
experienced a loss of strength or condition. Fifty-four percent of patients reported the loss
of muscle strength as “quite a lot”, and 59% reported the loss of condition as “quite a lot”.
Dyspnea was scored as “very much” by 7% (n = 3) of the patients and as moderate by 26%
(n =12 patients). Fatigue was reported by 89% of patients (n = 39), and 22% (n = 10) of the
patients reported this as intensely present.

The most frequent additional physical symptoms reported by the patients were dys-
pnea, poor condition, pain, and limited mobility. In particular, pain while breathing and
fatigue were often mentioned as a limitation of daily function:

“In his own words, he sometimes ‘gasps for breath’” (R#7)

Patients experienced additional physical symptoms such as edema of the legs and
sleeping problems. Sleeping problems were often mentioned, sometimes due to dyspnea,
nocturnal urination, or psychological symptoms. If sleep problems were mentioned, a
classification was lacking.

“I still have a lot of thoughts; I sleep an average of 2 to 3 h a night”.(R#15)
In addition, patients experienced weight loss and ICU-acquired weakness.

“Fine motor skills can still be improved, tingling in toes, colder hands are described” .(R#46)

3.1.2. Cognitive Symptoms

Cognitive symptoms were less frequently reported; the inability to plan (13%, n = 6),
the inability to multitask (15%; n = 7), and overstimulation (13%; n = 6) were reported as
“quite a lot”. In addition, patients” symptoms regarding cognitive dysfunction were reported,
especially memory loss (9% reported this as “very much”) and concentration problems.
Memory loss causes limitations in daily functioning and sometimes in the context of work.

“Patient cannot carry out his work as a lawyer because of fatique and memory loss” .(R#3)

3.1.3. Psychological Symptoms

All patients experienced psychological symptoms; most of the symptoms were signs
of Post-Traumatic Stress Disorder (PTSD) and were reported as “quite a lot” in 17% of cases
(n = 8). The most mentioned symptoms of anxiety were excessive worry and irritability.
Patients expressed their concerns about COVID-19 and feared a recurrence of illness.

“Patient expresses difficulties to deal with visitors because of fearing a recurrence of
COVID-19”.(R#14)

During the telephone consultations, emotions were often still present. For some
patients, the conversation was still too tiring or had too much of an impact. Some patients
explained a state of avoidance around memories of the ICU and described flashbacks,
including nightmares.

“Patient becomes emotional several times—nightmares, thoughts of the delirium he
experienced. He mentioned, he was tied up, wanted to take out the ventilator. He
understands that this was necessary, but now he has terrible thoughts about it that
continue to haunt him”.(R#15)

3.1.4. Caregivers’ Symptoms

In nine cases, caregivers participated in the video or telephone call. In 91.3% (n = 42) of
cases, caregivers reported experiencing “not very many” symptoms. In four cases, the caregivers
did report psychological symptoms. Most symptoms concerned fatigue and sleeping problems:
“The caregiver is more tired lately, sleeps worse, since last days” (R#5). When caregivers participated
in the phone calls, they could explain which symptoms were present; in other cases, the patients
themselves described the symptoms of their relative or caregiver. Fatigue, anxiety, flashbacks,
and nightmares were experienced as symptoms.
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“Anxious son, doing better, very afraid [for] his father’s health and the possibility of him
getting a relapse of COVID” (R#24)

“Husband sleeps only one hour a night, because he dreams of time in ICU".(R#36)
In one case, relational problems were reported:

“Patient experiences stress from memories of the ICU admission, and this manifested itself
in problems in communication with his family members (informal caregivers)” .(R#26)

3.2. Patients’ Needs

Based on the reported symptoms, the nurse practitioners detected patients” needs
based on their reported experience and symptoms. Patients especially mentioned the
need for a continuity of care. This manifested itself primarily in the specific need for clear
communication with their (primary) healthcare practitioners and clarity about follow-up at
home. In addition, family caregivers expressed their need to be seen and heard in their role
as informal caregivers. As a result, the ICU nurse specialist scheduled a follow-up meeting
to listen to their experiences again as an aftercare measure. When healthcare practitioners
were not involved, the ICU nurse specialist actively referred patients or caregivers to
healthcare practitioners. In several cases, the ICU nurse specialist contacted the general
practitioner or a medical specialist to improve the care plan—for instance, when symptoms
had worsened or new symptoms had appeared. For some patients, the ICU nurse specialist
could provide clarity about their admission into the ICU and provide information to meet
their needs. Patients and family members always received an informal invitation to seek
contact with the ICU nurse specialist in case of new problems. In some cases, the ICU nurse
practitioners initiated extra follow-up calls for evaluating initiated advice and monitoring
symptoms. Table A2, Appendix B shows an overview of the inventory of professionals
already involved in the individual care plans of the post-ICU patients included.

4. Discussion

This study describes a quality improvement during the COVID-19 pandemic using
the “STS Post-ICU COVID-19 tool”. We offered structured telephone follow-up care to
post-ICU patients who were discharged from the hospital to the home within four weeks
after hospital discharge. Forty-six post-ICU patients experienced physical symptoms,
whereas cognitive and psychological symptoms were reported less. Almost two-thirds of
the participating patients mentioned a loss of strength and condition. Family caregivers
expressed the need for a continuity of care and experienced fewer symptoms.

Recent studies focused on physical function, reported fatigue, and muscle weakness
as the most common symptoms after ICU admission with COVID-19 pneumonia [43]. We
compared our study with a recent Dutch multicenter study that included 246 patients who
were alive one year following ICU treatment for COVID-19 [44]. In this study, 74.3% re-
ported physical symptoms, 26.2% reported mental symptoms, and 16.2% reported cognitive
symptoms [44]. These findings are in line with our own. It is notable that our intervention
was a self-report and was conducted shortly after hospital discharge (within 4 weeks).
Another Dutch study including post-ICU patients without COVID-19 reported similar rates
in terms of physical and cognitive symptoms. The rates of psychological symptoms were
higher in this study [44]. Martillo et al. found a high prevalence (91%) of PICS elements in
45 COVID-19 post-ICU patients in a similar study with telephone follow-up after 1 month
post-discharge. In this cohort, 87% reported physical impairments [32]. A study from
Italy found reduced functional capacity in post-ICU patients with COVID-19 at 2 months
post-hospital discharge [45]. The cardiopulmonary performance was presumably better
in this study than in cohorts with other forms of ARDS. Carenzo et al. also highlighted
the mildly reduced overall quality of life and a high proportion of PTSD symptoms at 6
months [45]. Halpin et al. (2020) implemented a similar rapid structured telephone tool,
ordered by the International Classification of Functioning, Disability, and Health instead
of the PICS classification we used [46]. Several studies reported physical symptoms such
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as fatigue, breathlessness, and psychological distress in COVID-19 survivors (n = 201) 14
and 20 days after hospital discharge [46,47]. In our study, we performed a follow-up at
a median of 37 days (IQR 27-54), and our findings are in line with these aforementioned
studies [46,47]

A possible explanation for the high rate of physical symptoms is the higher proportion
of ICU patients who received mechanical ventilation. A recent review showed that the num-
ber of ICU patients requiring mechanical ventilation during ICU admission increased from
20—40% in the period before COVID-19 to 63-87.3% during the COVID-19 pandemic [48].
Furthermore, the usual standards of care, such as the ABCDEF bundle, were not always
practically feasible, which ideally would contribute to preventing PICS-F [49-51]. The
symptoms of the family caregivers in our study were unexpectedly low. In nine cases,
caregivers reported their concerns, and in the other cases, patients were asked to assess the
symptoms of their caregiver; these assessments may have differed from the perceptions
of the caregivers themselves. Nevertheless, the risk of suicide and self-harm has been
associated with ICU admission when patients have pre-existent psychological conditions
such as anxiety, depression, or PTSD [52]. This new insight supports the need for an
individual assessment to determine the risk of developing symptoms of PICS and to initiate
early interventions.

In our study, cognitive function scored low (“not”/“not often”), which is not in line
with the current literature. The incidence of cognitive impairment after one year post-
ICU was determined to be 43% [53]. In our study, patients were interviewed shortly
after hospital discharge and were asked to self-assess their cognitive function. Early after
discharge, the focus of most patients was on physical rehabilitation. Cognitive impairments
may reveal themselves later; several studies have reported cognitive symptoms after a
follow-up period of 2-156 months [53-55]. The self-assessment of cognitive function
may be insufficient. Moreover, cognitive problems such as difficulty concentrating and
multitasking often come to light when work and social obligations are resumed. However,
the early onset of symptoms and the need for extra help could be detected and could be
helpful in reducing long-term PICS complaints.

The incidence of psychological symptoms was relatively low overall, except for the
number of patients who reported PTSD symptoms (1 = 8, 17%). A meta-analysis found that
one-fifth of ICU survivors reported symptoms of PTSD after one year in the period before
COVID-19. These numbers suggest that the psychological impact is high among survivors
who have had “good” outcomes because they were discharged to home. We expect the
numbers to be higher at a 6- or 12-month follow-up, as the impact on daily life becomes
more apparent. However, recent studies report otherwise [44]. The caregivers in this study
are underrepresented because they only participated in the consultations in a few cases.
The few who reported their experience did describe psychological symptoms. Experts
caution that the COVID-19 pandemic may have a greater impact on PICS-F numbers as
family caregivers experience more awareness of the limitations of this crisis [56]. For family
caregivers, a proactive follow-up call may have a positive impact in allowing them to share
their experience and burden in order to access help early.

Although several studies have described the burden on ICU patients with COVID-19
and their families after hospital discharge, there is less evidence of initiated interventions.
Before the COVID-19 pandemic, there was little evidence of interventions that could prevent
long-term symptoms such as those caused by PICS [12].

This study describes a quality improvement in a single-center context and with a
small sample size. Another limitation to mention is the fact that we only included patients
discharged from the hospital to the home, which may not be representative of the whole
population of ICU patients in this period. Almost one-third of COVID-19 patients admitted
to Dutch ICUs died in the hospital [57]. The majority of the ICU patients admitted during
this study period were transferred to a rehabilitation center or nursing home and received a
structured rehabilitation care plan. For patients discharged to home, a structured care plan
was lacking. Secondly, not all eligible patients received interventions due to limited staff
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capacity during the COVID-19 pandemic, and not all calls from patients were answered. In
addition, a substantial group of ICU patients were transferred to another ICU because of
hospital bed capacity problems during the pandemic. This may have led to selection bias.
In addition, we know that having a loved one admitted to the ICU can have a major impact
on family caregivers, especially during the COVID-19 pandemic.

Nevertheless, family caregivers are underrepresented in this study, but they may have suf-
fered more because the limited access to healthcare affected this group during the COVID-19
pandemic. This study substantiates that a structured, early inventory of PICS may potentially
contribute to the proactive deployment of quality improvements. However, owing to a lack of
time due to COVID-19, we did not perform an appropriate validation of the protocol. This
tool may be beneficial for post-ICU patients and families in general in a non-pandemic setting.
Further research is needed to validate and evaluate the effectiveness of structured tools to
help professionals identify patients’ needs. In addition, cognitive function was measured by
self-assessment; this may have resulted in reporting bias. Lastly, the effect of the coordinating
role of nurse practitioners remains underrepresented in this study. In further research, we
recommend focusing on the process of individual care planning during complex transitions
after ICU admission. Before COVID-19, Dutch ICU aftercare was not structured or struc-
tural [8]. Whether aftercare should be structured or more individually based is a topic of
debate. Therefore, an early inventory may provide guidance for individual care plans during
the transition period from the hospital to the home.

5. Conclusions

To conclude, this quality improvement study shows that post-ICU patients and their
family caregivers experienced symptoms of the PICS framework, identified at an early
stage of post-discharge with the STS tool. Post-ICU patients diagnosed with COVID-19
pneumonia all reported symptoms in at least one of the three elements of the PICS frame-
work. The most common symptom was physical burden in all patients, and symptoms of
PTSD were also notable. We recommend individually planned early-onset rehabilitation
and for more structured attention to be paid to family caregivers. Further research and
follow-up are crucial, as COVID-19 is a new illness and post-discharge symptoms and
long-term follow up are yet to be researched.
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Appendix A
Structured Telephone Service Post-ICU COVID-19

1. Discuss experiences of ICU admission — report findings

2. Assessment Physical function
Does the patient experience the following complaints:
* loss of muscle strength (very much / quite a lot / not very much / not)
* loss of condition (very much / quite a lot / not very much / not)
* respiratory failure (very much / quite a lot / not very much / not)
* Fatique (very much / quite a lot / not very much / not)
* Neuropathy (very much / quite a lot / not very much / not)

What actions does the patient take? Need for additional professional support?

3. Assessment Cognitive function
Does the patient experience the following complaints:
* Disability to plan (very much / quite a lot / not very much / not)
* Memory loss (very much / quite a lot / not very much / not)
* Disability to concentrate (very much / quite a lot / not very much / not)
* Disability to multitask (very much / quite a lot / not very much / not)
* Overstimulation (light /noice etc) (very much / quite a lot / not very much /
not)

Report symptoms:

4. Assessment psychological function

Does the patient experience the following complaints:

d4a. Feelings of anxiety ? (very much / quite a lot / not very much / not)

What actions does the patient take? Need for additional professional support?
4b. Feelings of depression ? (very much / quite a lot / not very much / not) What
actions does the patient take? Need for additional professional support?

4c. Other complaints such as Post Traumatic Stress Disorder symptoms? Yes/no
and explain further:

5. Assessment other complaints
5a. (Over) burden caregiver yes/no report futher actions

5b. Mental health caregiver, report further actions

Figure A1. Structured Telephone Service Post-ICU COVID-19.
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Appendix B

Table Al. Additional symptoms ordered by Post Intensive Care Syndrome (PICS).

PICS Category N =46

Quote

Physical Elements

Dyspnoea
Poor condition
Poor mobility
Sleeping problems
Oedema in legs
Weight loss
ICU-acquired weakness

“In his own words, he sometimes ‘gasps for breath”” (r. 7)
“Showering and climbing stairs still consume a lot of energy” (. 29)
“Walking short distances in the house are still quite difficult” (r. 48)
“Still has a lot of thoughts, sleeps an average of 2 to 3 hours a night” (r. 15)
“Patient suffers from swollen feet, especially during the day” (r. 36)
“Patient lost weight, 18 kg in total. Now, gained another 2.5 kg” (r. 7)
“Fine motor skills can still be improved, tingling in toes, colder hands are described” (r. 47)

Cognitive elements

Memory loss
Attention/concentration
problems

“Patient cannot carry out his work as a lawyer because of fatigue and memory loss” (r. 3)

“Slightly slower thinking ability, suited to the situation” (r. 26)

Psychological element

Anxiety, excessive worry

Anxiety, irritability
Avoidance

Flashbacks, nightmares

“Patient expresses difficulties to deal with visitors because of fearing a recurrence of COVID-19” (r.
14)
“Patient states that sometimes he is a bit more/quicker irritated” (r. 33)
“Patient explains he experiences avoidance around the memories” (. 37)
“Patient becomes emotional several times — nightmares, thoughts of the delirium he experienced. He
was tied up and wanted to take out the ventilator. He understands that this was necessary, but now he
has terrible thoughts about it that continue to haunt him” (r. 15)

Caregivers’ burden

Fatigue
Anxiety

Relational, systemic
problems
Flashbacks, nightmares

“Caregiver is a bit more tired” (r. 47)
“Anxious son, doing better, very afraid [for] his father’s health and the possibility of him getting a
relapse of COVID” (r. 24)
“Patient experiences stress from memories of the ICU admission, and this manifested itself in
problems in communication with his family members (informal caregivers)” (r. 26)
“Husband sleeps only one hour a night, because he dreams of time in ICU" (r. 36)

Table A2. Inventory of professionals involved in the individual care plans of the post-ICU patients included.

Type of Professional Involved n =46 (%)
Physiotherapist 33 (71.7)
Speech therapist 4(8.7)
Dietician 11 (23.9)
Psychologist 6 (13)
Ergotherapist 2(4.3)
Rehabilitation practitioner 6 (13)
Social worker 2 (4.3)
References
1.  Higgins, T.L.; Stark, M.M.; Henson, K.N.; Freeseman-Freeman, L. Coronavirus Disease 2019 ICU Patients Have Higher-Than-

Expected Acute Physiology and Chronic Health Evaluation—Adjusted Mortality and Length of Stay Than Viral Pneumonia ICU
Patients. Crit. Care Med. 2021, 49, €701-e706. [CrossRef] [PubMed]

Armstrong, R.A.; Kane, A.D.; Cook, T.M. Outcomes from intensive care in patients with COVID-19: A systematic review and
meta-analysis of observational studies. Anaesth 2020, 75, 1340-1349. [CrossRef]

Alderweireld, C.E.; Buiting, A.G.; Murk, ]J.; Verweij, ].].; Berrevoets, M.A.; van Kasteren, M.E. COVID-19: Patient zero in the
Netherlands. Ned. Tijdschr. Voor Geneeskd. 2020, 164, D4962. [PubMed]

CDC COVID-19 Response Team. Severe outcomes among patients with coronavirus disease 2019 (COVID-19)—United States, 12
February-16 March, 2020. Morb. Mortal. Wkly. Rep. 2020, 69, 343. [CrossRef] [PubMed]

Evaluation NIC. Coronadashboard. 2022. Available online: https://coronadashboard.rijksoverheid.nl/landelijk/intensive-care-
opnames (accessed on 20 June 2022).

Chen, C.; Wittenberg, E.; Sullivan, S.S.; Lorenz, R.A.; Chang, Y.-P. The Experiences of Family Members of Ventilated COVID-19
Patients in the Intensive Care Unit: A Qualitative Study. Am. J. Hosp. Palliat. Med. 2021, 38, 869-876. [CrossRef]

Maaskant, J.; Jongerden, L; Bik, J.; Joosten, M.; Musters, S.; Storm-Versloot, M.; Wielenga, J.; Eskes, A. Strict isolation requires a
different approach to the family of hospitalised patients with COVID-19: A rapid qualitative study. Int. J. Nurs. Stud. 2020, 117,
103858. [CrossRef]

Filipovic, N.; Saveljic, I.; Hamada, K.; Tsuda, A. Abrupt Deterioration of COVID-19 Patients and Spreading of SARS COV-2
Virions in the Lungs. Ann. Biomed. Eng. 2020, 48, 2705-2706. [CrossRef]

Needham, D.M.; Davidson, J.; Cohen, H.; Hopkins, R.O.; Weinert, C.; Wunsch, H.; Zawistowski, C.; Bemis-Dougherty, A.; Berney,
S.C.; Bienvenu, O.].; et al. Improving long-term outcomes after discharge from intensive care unit: Report from a stakeholders’
conference. Crit. Care Med. 2012, 40, 502-509. [CrossRef]


http://doi.org/10.1097/CCM.0000000000005012
http://www.ncbi.nlm.nih.gov/pubmed/33861555
http://doi.org/10.1111/anae.15201
http://www.ncbi.nlm.nih.gov/pubmed/32613784
http://doi.org/10.15585/mmwr.mm6912e2
http://www.ncbi.nlm.nih.gov/pubmed/32214079
https://coronadashboard.rijksoverheid.nl/landelijk/intensive-care-opnames
https://coronadashboard.rijksoverheid.nl/landelijk/intensive-care-opnames
http://doi.org/10.1177/10499091211006914
http://doi.org/10.1016/j.ijnurstu.2020.103858
http://doi.org/10.1007/s10439-020-02676-w
http://doi.org/10.1097/CCM.0b013e318232da75

Int. |. Environ. Res. Public Health 2022, 19, 9689 13 of 14

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hendriks, M.M.C; Janssen, FEA.M.; te Pas, M.E.; Kox, LH.J.M.; van de Berg, PJ.E.].; Buise, M.P.; de Bie, A.J.R. Post-ICU care after a
long intensive care admission: A Dutch inventory study. Neurosurgery 2019, 9, 12.

Johanna Josepha Op’t Hoog, S.A.; Eskes, A.M.; Johanna van Mersbergen-de Bruin, M.P; Pelgrim, T.; van der Hoeven, H.;
Vermeulen, H.; Maria Vloet, L.C. The effects of intensive care unit-initiated transitional care interventions on elements of
post-intensive care syndrome: A systematic review and meta-analysis. Aust. Crit. Care 2021, 35, 309-320. [CrossRef]

Geense, WW.; van den Boogaard, M.; van der Hoeven, J.G.; Vermeulen, H.; Hannink, G.; Zegers, M. Nonpharmacologic
interventions to prevent or mitigate adverse long-term outcomes among ICU survivors: A systematic review and meta-analysis.
Crit. Care Med. 2019, 47, 1607-1618. [CrossRef] [PubMed]

Yildirim, M.; Solmaz, FE. COVID-19 burnout, COVID-19 stress and resilience: Initial psychometric properties of COVID-19 Burnout
Scale. Death Stud. 2022, 46, 524-532. [CrossRef] [PubMed]

Arslan, G.; Yildirim, M.; Tanhan, A.; Bulus, M.; Allen, K.-A. Coronavirus Stress, Optimism-Pessimism, Psychological Inflexibility,
and Psychological Health: Psychometric Properties of the Coronavirus Stress Measure. Int. ]. Ment. Health Addict. 2021, 19,
2423-2439. [CrossRef] [PubMed]

Wittenberg, E.; Goldsmith, J.V.; Chen, C.; Prince-Paul, M.; Johnson, R.R. Opportunities to improve COVID-19 provider communi-
cation resources: A systematic review. Patient Educ. Couns. 2021, 104, 438-451. [CrossRef]

Garfan, S.; Alamoodi, A.; Zaidan, B.; Al-Zobbi, M.; Hamid, R.A.; Alwan, J.K.; Ahmaro, 1.Y.; Khalid, E.T.; Jumaah, E; Albahri, O.;
et al. Telehealth utilization during the Covid-19 pandemic: A systematic review. Comput. Biol. Med. 2021, 138, 104878. [CrossRef]
Connolly, S.L.; Miller, C.J.; Gifford, A.L.; Charness, M.E. Perceptions and Use of Telehealth Among Mental Health, Primary, and
Specialty Care Clinicians During the COVID-19 Pandemic. JAMA Netw. Open 2022, 5, €2216401. [CrossRef]

Eghtesadi, M. Breaking Social Isolation Amidst COVID-19: A Viewpoint on Improving Access to Technology in Long-Term Care
Facilities. J. Am. Geriatr. Soc. 2020, 68, 949-950. [CrossRef]

Maffoni, M.; Torlaschi, V.; Pierobon, A.; Zanatta, F.; Grasso, R.; Bagliani, S.; Govoni, L.; Biglieri, M.; Cerri, L.; Geraci, L.; et al.
Video calls during the COVID-19 pandemic: A bridge for patients, families, and respiratory therapists. Fam. Syst. Health 2021, 39,
650-658. [CrossRef]

Kennedy, N.R,; Steinberg, A.; Arnold, R.M.; Doshi, A.A.; White, D.B.; DeLair, W.; Nigra, K.; Elmer, J. Perspectives on Telephone
and Video Communication in the Intensive Care Unit during COVID-19. Ann. Am. Thorac. Soc. 2021, 18, 838-847. [CrossRef]
Negro, A.; Mucci, M.; Beccaria, P.; Borghi, G.; Capocasa, T.; Cardinali, M.; Pasculli, N.; Ranzani, R.; Villa, G.; Zangrillo, A.
Introducing the Video call to facilitate the communication between health care providers and families of patients in the intensive
care unit during COVID-19 pandemia. Intensiv. Crit. Care Nurs. 2020, 60, 102893. [CrossRef]

Fino, E.; Fino, V.; Bonfrate, I.; Russo, PM.; Mazzetti, M. Helping patients connect remotely with their loved ones modulates
distress in healthcare workers: Tend-and-befriend hypothesis for COVID-19 front liners. Eur. |. Psychotraumatol. 2021, 12, 1968141.
[CrossRef] [PubMed]

Ferber, S.G.; Weller, A.; Maor, R.; Feldman, Y.; Harel-Fisch, Y.; Mikulincer, M. Perceived social support in the social distancing era:
The association between circles of potential support and COVID-19 reactive psychopathology. Anxiety Stress Coping 2021, 35,
58-71. [CrossRef] [PubMed]

Fino, E.; Fino, V.; Mazzetti, M.; Russo, PM. Tending and mending: Affiliative responses to the COVID-19 pandemic by healthcare
professionals in Italy. Psychol. Trauma Theory Res. Pract. Policy 2020, 12, 5171-5173. [CrossRef] [PubMed]

Prescott, H.C. Outcomes for Patients Following Hospitalization for COVID-19. JAMA 2021, 325, 1511. [CrossRef] [PubMed]
Feltner, C.; Jones, C.D.; Cené, C.W.; Zheng, Z.].; Sueta, C.A.; Coker-Schwimmer, E.J.; Arvanitis, M.; Lohr, K.N.; Middleton, J.C;
Jonas, D.E. Transitional care interventions to prevent readmissions for persons with heart failure: A systematic review and
meta-analysis. Ann. Intern. Med. 2014, 160, 774-784. [CrossRef] [PubMed]

Johansson, M.; Athilingam, P. Structured Telephone Support Intervention: Improved Heart Failure Outcomes. JMIR Aging 2020,
3, e13513. [CrossRef] [PubMed]

Woods, C.E; Jones, R.; O’Shea, E.; Grist, E.; Wiggers, ].; Usher, K. Nurse-led postdischarge telephone follow-up calls: A mixed
study systematic review. J. Clin. Nurs. 2019, 28, 3386-3399. [CrossRef]

Inglis, S.C.; Clark, R.A.; McAlister, F.A.; Ball, J.; Lewinter, C.; Cullington, D.; Stewart, S.; Cleland, ].G.E. Structured telephone
support or telemonitoring programmes for patients with chronic heart failure. Cochrane Database Syst. Rev. 2010, 4, CD007228.
[CrossRef]

Peters, G.M.; Kooij, L.; Lenferink, A.; van Harten, WH.; Doggen, C.J.M. The Effect of Telehealth on Hospital Services Use:
Systematic Review and Meta-analysis. |. Med. Internet Res. 2021, 23, €25195. [CrossRef]

Inglis, S.C.; Clark, R.A.; McAlister, EA.; Stewart, S.; Cleland, ].G. Which components of heart failure programmes are effective? A
systematic review and meta-analysis of the outcomes of structured telephone support or telemonitoring as the primary component
of chronic heart failure management in 8323 patients: Abridged Cochrane Review. Eur. ]. Heart Fail. 2011, 13, 1028-1040.
Martillo, M.A.; Dangayach, N.S.; Tabacof, L.; Spielman, L.A.; Dams-O’Connor, K.; Chan, C.C.; Kohli-Seth, R.; Cortes, M.; Escalon,
M.X. Postintensive care syndrome in survivors of critical illness related to coronavirus disease 2019: Cohort study from a New
York City Critical Care Recovery Clinic. Crit. Care Med. 2021, 49, 1427-1438. [CrossRef] [PubMed]

Rousseau, A.-F; Minguet, P.; Colson, C.; Kellens, I.; Chaabane, S.; Delanaye, P.; Cavalier, E.; Chase, ].G.; Lambermont, B.; Misset,
B. Post-intensive care syndrome after a critical COVID-19: Cohort study from a Belgian follow-up clinic. Ann. Intensive Care 2021,
11, 118. [CrossRef] [PubMed]


http://doi.org/10.1016/j.aucc.2021.04.010
http://doi.org/10.1097/CCM.0000000000003974
http://www.ncbi.nlm.nih.gov/pubmed/31464769
http://doi.org/10.1080/07481187.2020.1818885
http://www.ncbi.nlm.nih.gov/pubmed/32915702
http://doi.org/10.1007/s11469-020-00337-6
http://www.ncbi.nlm.nih.gov/pubmed/32837425
http://doi.org/10.1016/j.pec.2020.12.031
http://doi.org/10.1016/j.compbiomed.2021.104878
http://doi.org/10.1001/jamanetworkopen.2022.16401
http://doi.org/10.1111/jgs.16478
http://doi.org/10.1037/fsh0000661
http://doi.org/10.1513/AnnalsATS.202006-729OC
http://doi.org/10.1016/j.iccn.2020.102893
http://doi.org/10.1080/20008198.2021.1968141
http://www.ncbi.nlm.nih.gov/pubmed/34659653
http://doi.org/10.1080/10615806.2021.1987418
http://www.ncbi.nlm.nih.gov/pubmed/34652983
http://doi.org/10.1037/tra0000827
http://www.ncbi.nlm.nih.gov/pubmed/32525393
http://doi.org/10.1001/jama.2021.3430
http://www.ncbi.nlm.nih.gov/pubmed/33729429
http://doi.org/10.7326/M14-0083
http://www.ncbi.nlm.nih.gov/pubmed/24862840
http://doi.org/10.2196/13513
http://www.ncbi.nlm.nih.gov/pubmed/32039813
http://doi.org/10.1111/jocn.14951
http://doi.org/10.1002/14651858.cd007228.pub2
http://doi.org/10.2196/25195
http://doi.org/10.1097/CCM.0000000000005014
http://www.ncbi.nlm.nih.gov/pubmed/33769771
http://doi.org/10.1186/s13613-021-00910-9
http://www.ncbi.nlm.nih.gov/pubmed/34324073

Int. |. Environ. Res. Public Health 2022, 19, 9689 14 of 14

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Valent, A.; Dudoignon, E.; Ressaire, Q.; Dépret, F; Plaud, B. Three-month quality of life in survivors of ARDS due to COVID-19:
A preliminary report from a French academic centre. Anaesth. Crit. Care Pain Med. 2020, 39, 740-741. [CrossRef] [PubMed]
Huang, C.; Huang, L.; Wang, Y.; Li, X.; Ren, L.; Gu, X,; Kang, L.; Guo, L.; Liu, M.; Zhou, X,; et al. 6-month consequences of
COVID-19 in patients discharged from hospital: A cohort study. Lancet 2021, 397, 220-232. [CrossRef]

Heesakkers, H.; van der Hoeven, ].G.; Corsten, S.; Janssen, I.; Ewalds, E.; Simons, K.S.; Westerhof, B.; Rettig, T.C.D.; Jacobs, C.; van
Santen, S.; et al. Clinical Outcomes Among Patients With 1-Year Survival Following Intensive Care Unit Treatment for COVID-19.
JAMA 2022, 327, 559. [CrossRef]

Ogrine, G.; Davies, L.; Goodman, D.; Batalden, P.; Davidoff, F; Stevens, D. Squire 2.0 (Standards for Quality Improvement
Reporting Excellence): Revised Publication Guidelines From a Detailed Consensus Process. Am. J. Crit. Care 2015, 24, 466—473.
[CrossRef]

van de Klundert, N.; Holman, R.; Dongelmans, D.A.; de Keizer, N.F. Data resource profile: The Dutch National Intensive Care
Evaluation (NICE) registry of admissions to adult intensive care units. Int. J. Epidemiol. 2015, 44, 1850-1850h. [CrossRef]
Geense, W.; Zegers, M.; Vermeulen, H.; Boogaard, M.V.D.; Van Der Hoeven, ]. MONITOR-IC study, a mixed methods prospective
multicentre controlled cohort study assessing 5-year outcomes of ICU survivors and related healthcare costs: A study protocol.
BM]J Open 2017, 7, €018006. [CrossRef]

Zimmerman, J.E.; Kramer, A.; McNair, D.; Malila, EM. Acute Physiology and Chronic Health Evaluation (APACHE) IV: Hospital
mortality assessment for today’s critically ill patients*. Crit. Care Med. 2006, 34, 1297-1310. [CrossRef]

Minne, L.; Abu-Hanna, A.; De Jonge, E. Evaluation of SOFA-based models for predicting mortality in the ICU: A systematic
review. Crit. Care 2008, 12, R161. [CrossRef]

Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

Simonelli, C.; Paneroni, M.; Vitacca, M.; Ambrosino, N. Measures of physical performance in COVID-19 patients: A mapping
review. Pulmonology 2021, 27, 518-528. [CrossRef] [PubMed]

Geense, WW.; Zegers, M.; Peters, M.A.A.; Ewalds, E.; Simons, K.S.; Vermeulen, H.; van der Hoeven, J.G.; van den Boogaard, M.
New physical, mental, and cognitive problems 1-year post-ICU: A prospective multicenter study. Am. . Respir. Crit. Care Med.
2021, 203, 1512-1521. [CrossRef] [PubMed]

Carenzo, L.; Protti, A.; Corte, ED.; Aceto, R.; Iapichino, G.; Milani, A.; Santini, A.; Chiurazzi, C.; Ferrari, M.; Heffler, E.; et al.
Short-term health-related quality of life, physical function and psychological consequences of severe COVID-19. Ann. Intensive
Care 2021, 11, 91. [CrossRef] [PubMed]

Halpin, S.J.; Mclvor, C.; Whyatt, G.; Adams, A.; Harvey, O.; McLean, L.; Walshaw, C.; Kemp, S.; Corrado, J.; Singh, R.; et al.
Postdischarge symptoms and rehabilitation needs in survivors of COVID-19 infection: A cross-sectional evaluation. J. Med. Virol.
2021, 93, 1013-1022. [CrossRef]

Carfi, A.; Bernabei, R.; Landi, F. Persistent Symptoms in Patients After Acute COVID-19. JAMA 2020, 324, 603-605. [CrossRef]
Ramnarain, D.; Aupers, E.; Oudsten, B.D.; Oldenbeuving, A.; de Vries, J.; Pouwels, S. Post Intensive Care Syndrome (PICS): An
overview of the definition, etiology, risk factors, and possible counseling and treatment strategies. Expert Rev. Neurother. 2021, 21,
1159-1177. [CrossRef]

Ouellette, D.R.; Patel, S.; Girard, T.D.; Morris, P.E.; Schmidt, G.A.; Truwit, ].D.; Alhazzani, W.; Burns, S.M.; Epstein, S.K.; Esteban,
A; et al. Liberation from mechanical ventilation in critically ill adults: An official American College of Chest Physicians/American
Thoracic Society clinical practice guideline: Inspiratory pressure augmentation during spontaneous breathing trials, protocols
minimizing sedation, and noninvasive ventilation immediately after extubation. Chest 2017, 151, 166-180.

Pandharipande, P.; Banerjee, A.; McGrane, S.; Ely, E.-W. Liberation and animation for ventilated ICU patients: The ABCDE bundle
for the back-end of critical care. Crit. Care 2010, 14, 157. [CrossRef]

Marra, A.; Ely, EEW,; Pandharipande, P.P.,; Patel, M.B. The ABCDEF Bundle in Critical Care. Crit. Care Clin. 2017, 33, 225-243.
[CrossRef]

Fernando, S.M.; Qureshi, D.; Sood, M.M.; Pugliese, M.; Talarico, R.; Myran, D.T.; Herridge, M.S.; Needham, D.M.; Rochwerg, B.;
Cook, D.J.; et al. Suicide and self-harm in adult survivors of critical illness: Population based cohort study. BM]J 2021, 373, n973.
[CrossRef] [PubMed]

Yao, L.; Ding, N; Yang, L.; Zhang, Z.; Jiang, L.; Jiang, B.; Wu, Y.; Zhang, C.; Tian, J. Cognitive impairment after intensive care unit
discharge: A Meta-analysis. Zhonghua Wei Zhong Bing Ji Jiu Yi Xue 2020, 32, 350-356. [PubMed]

Wolters, A.E.; Slooter, A.].; van der Kooi, A.W.; van Dijk, D. Cognitive impairment after intensive care unit admission: A
systematic review. Intensive Care Med. 2013, 39, 376-386. [CrossRef] [PubMed]

Ahmed, H.; Patel, K.; Greenwood, D.; Halpin, S.; Lewthwaite, P.; Salawu, A.; Eyre, L.; Breen, A.; O’Connor, R.; Jones, A,;
et al. Long-term clinical outcomes in survivors of severe acute respiratory syndrome and Middle East respiratory syndrome
coronavirus outbreaks after hospitalisation or ICU admission: A systematic review and meta-analysis. |. Rehabil. Med. 2020, 52,
jrm00063. [CrossRef]

Biehl, M.; Sese, D. Post-intensive care syndrome and COVID-19—Implications post pandemic. Clevel. Clin. J. Med. 2020.
[CrossRef]

Brinkman, S.; Termorshuizen, E; Dongelmans, D.; Bakhshi-Raiez, F.; Arbous, M.; de Lange, D.; de Keizer, N.; Verbiest, D.;
Velde, L.T.; van Driel, E.; et al. Comparison of outcome and characteristics between 6343 COVID-19 patients and 2256 other
community-acquired viral pneumonia patients admitted to Dutch ICUs. J. Crit. Care 2021, 68, 76-82. [CrossRef]


http://doi.org/10.1016/j.accpm.2020.10.001
http://www.ncbi.nlm.nih.gov/pubmed/33049394
http://doi.org/10.1016/S0140-6736(20)32656-8
http://doi.org/10.1001/jama.2022.0040
http://doi.org/10.4037/ajcc2015455
http://doi.org/10.1093/ije/dyv291
http://doi.org/10.1136/bmjopen-2017-018006
http://doi.org/10.1097/01.CCM.0000215112.84523.F0
http://doi.org/10.1186/cc7160
http://doi.org/10.1191/1478088706qp063oa
http://doi.org/10.1016/j.pulmoe.2021.06.005
http://www.ncbi.nlm.nih.gov/pubmed/34284976
http://doi.org/10.1164/rccm.202009-3381OC
http://www.ncbi.nlm.nih.gov/pubmed/33526001
http://doi.org/10.1186/s13613-021-00881-x
http://www.ncbi.nlm.nih.gov/pubmed/34089104
http://doi.org/10.1002/jmv.26368
http://doi.org/10.1001/jama.2020.12603
http://doi.org/10.1080/14737175.2021.1981289
http://doi.org/10.1186/cc8999
http://doi.org/10.1016/j.ccc.2016.12.005
http://doi.org/10.1136/bmj.n973
http://www.ncbi.nlm.nih.gov/pubmed/33952509
http://www.ncbi.nlm.nih.gov/pubmed/32386002
http://doi.org/10.1007/s00134-012-2784-9
http://www.ncbi.nlm.nih.gov/pubmed/23328935
http://doi.org/10.2340/16501977-2694
http://doi.org/10.3949/ccjm.87a.ccc055
http://doi.org/10.1016/j.jcrc.2021.12.007

	Introduction 
	Materials and Methods 
	Study Design and Setting 
	Population and Sampling 
	Description of the Intervention 
	Plan 
	Do 
	Check 


	Results 
	Reported PICS Symptoms 
	Physical Symptoms 
	Cognitive Symptoms 
	Psychological Symptoms 
	Caregivers’ Symptoms 

	Patients’ Needs 

	Discussion 
	Conclusions 
	Appendix A
	Appendix B
	References

