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Abstract

The development of medicine and the improvement of techniques used for life support in intensive care units (ICUs) have
significantly contributed to reducing the mortality of treated patients. On the other hand, many of them experience reduced
quality of life and health problems after discharge from the unit. Individuals who have undergone a critical illness requiring
intensive care have reported physical weakness, mental health problems, and a decrease in cognitive functions. It has been
proposed that this form of reaction of patients treated in the ICU should be called post-intensive care syndrome (PICS). Un-
derstanding and early diagnosis of PICS may therefore be important for the medical personnel and for the patient and his/her
family. This article describes the reactions and health consequences of patients treated in the ICU and how to prevent them.

Streszczenie

Rozwdj medycyny i udoskonalenie technik podtrzymujacych Zycie na oddziatach intensywnej terapii (OIT) znaczaco przyczy-
nity sie do zmniejszania $§miertelnosci leczonych pacjentéw. Wielu jednak z nich do§wiadcza obnizonej jakosci zycia i proble-
mow zdrowotnych po wypisaniu z oddziatu i zakoniczeniu hospitalizacji. Osoby, ktére przeszty krytyczna chorobe, zgtaszaty
pogorszenie funkcjonowania fizycznego, problemy ze zdrowiem psychicznym i ostabienie funkcji poznawczych. Zapropono-
wano, aby taka forme reakcji chorych leczonych na OIT nazwac zespolem stresu po intensywnej terapii (PICS). Zrozumienie
i wezesna diagnoza PICS moga by¢ pomocne nie tylko dla pacjenta i jego rodziny, lecz takze dla personelu medycznego. W ar-
tykule opisano reakcje i konsekwencje zdrowotne pacjentéw leczonych na OIT oraz sposoby zapobiegania ich wystapieniu.

Introduction

The development of medicine and the improve-
ment of tools and techniques used for life support in
intensive care units (ICUs) have significantly contrib-
uted to reducing the mortality of treated patients. On
the other hand, many of them experience reduced
quality of life and health problems after discharge
from the unit. Individuals who have undergone a crit-
ical illness requiring intensive care have reported
physical weakness [1, 2], mental health problems [3, 4],
and a decrease in cognitive functions [5].

Studies have shown that after completion of ICU
hospitalisation, such complaints as polyneuropathy
and myopathy, dysphagia, cachexia, multi-organ dys-
function, chronic pain [6], reduced sexual function
[7], depression, anxiety, post-traumatic stress disorder

(PTSD) [8], and impairment of executive functions [9]
may occur. These problems significantly affect daily
functioning.

In view of the above, the Society of Critical Care
Medicine has proposed that this form of reaction of
patients treated in the ICU should be called post-inten-
sive care syndrome (PICS). This term describes new or
worsening physical capacity dysfunctions, cognitive
deficits, or mental health deterioration persisting af-
ter hospitalization in an intensive care unit [10]. The
recognition of this syndrome has increased the inter-
est of specialists not only in the aspect of treatment
and reduced mortality of treated patients, but also in
the improvement of performance and quality of life
after intensive care in the long-term aspect [11]. The
term PICS is also used among close family members of
ICU patients as post-intensive care syndrome-family
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(PICS-f) [12] and among parents of children treated
in the intensive care unit as post-intensive care syn-
drome-paediatrics (PICS-p) [13], who have subsequent
adverse effects on mental health such as sleep prob-
lems, anxiety, depression, or complicated mourning.
This article describes the reactions and health con-
sequences of patients treated in the ICU and how to
prevent them, taking into account the conditions of the
ward and possibilities after the end of hospitalization.

Psychological reactions of patients treated
in the intensive care unit

Patients treated in the intensive care unit may
experience a number of adverse reactions and psy-
chological complications. Studies have shown that
the incidence of anxiety and depression symptoms
may increase by 40% and 30%, respectively, in ICU
survivors [14]. Moreover, the prevalence of anxiety
varies from 12% to 43% [15], depression from 10% to
30% [16] and 5% to 64% of symptoms associated with
PTSD [17], which may persist for up to 8 years after
the end of hospitalisation [18].

The most common risk factors for anxiety or de-
pression are past mental illness, duration of mechanical
ventilation, length of ICU stay, chronic pain [after: 18],
female gender, age, and education [14]. There are also
studies suggesting that hypoglycaemia and hypoxia
during ICU treatment may also contribute to depres-
sion [19, 20]. Another factor may be the severity of the
injury. Studies in which patients were observed 1 year
after a severe ICU injury showed up to 30% of PTSD, up
to 40% of anxiety, and up to 30% of depression symp-
toms [21]. This may be related to the injury itself or the
surgical intervention undertaken. The accompanying
symptoms of anxiety, depression, and PTSD were also
present after 3 months in almost a third of survivors of
delirium during the treatment in the ICU [22].

According to the literature, memories from in-
tensive care treatment are also crucial. It was noted
that almost half of the patients did not remember the
time of admission and almost 30% declared amnesia
during their entire stay. However, this percentage de-
creased when the treated patients were asked if they
remembered any of the moments of intensive care
treatment. Almost half of those who survived hospi-
talization in the ICU also reported nightmares during
their stay in the ICU; moreover, as many as 14% of
the respondents declared that they experienced them
even 6 months after discharge. This is all the more im-
portant because these patients showed a much higher
risk of depression and/or PTSD [23].

From the psychological point of view, the course of
mental reactions after intensive therapy may also be in-
fluenced by the patient’s personality. Patients who are
optimistic about the treatment and the course of hospi-
talization are more able to recover, recover faster, suffer
less mentally, and have a better quality of life [24].
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Decreased cognitive functions and physical
problems

Another aspect of PICS is the weakening of cognitive
functions. The severity of neurocognitive deficits ranges
from subtle difficulties in performing complex tasks to
profound inefficiencies in everyday activities [11].

The factors contributing to cognitive impairment
in ICU patients include prolonged or frequent periods
of hyper- or hypoglycaemia, longer and deeper hy-
poxia, delirium, and cognitive deficits existing before
ICU admission [14, 25, 26].

The literature reports that cognitive dysfunction
occurs in 30% to 80% of patients treated in the ICU
and includes problems with memory and concentra-
tion, visual and spatial perception, information pro-
cessing, planning, and problem solving. These may
improve within a few months, but 25% of people with
acute respiratory distress syndrome (ARDS) still have
cognitive impairment even 6 years after completing
their ICU treatment. An equally high percentage of
permanent cognitive impairment has been observed
in individuals over 65 years of age and/or with past
sepsis, where cognitive impairment may occur up to
8 years after discharge from the ward [18]. It is worth
noting, however, that the course of acquired cognitive
deficits usually does not progress; moreover, they may
even improve over time [14].

The impairment of neurocognitive functions af-
ter ICU hospitalisation significantly contributes to
the dysfunction of daily functioning and compliance
with the recommendations after discharge (e.g. those
concerning drug use, systematic check-ups), which
may also delay the recovery [11]. It is also noted that
the professional and social functioning decreases for
this reason.

The second group of dysfunctions related to PICS
are physical problems, such as difficulties in main-
taining balance or muscle weakness. Each additional
day of lying in bed in the intensive care unit is associ-
ated with an 11% decrease in muscle strength even
after 24 months of observation [27], which may result
in reduced mobility of treated patients and increased
risk of falls.

It is estimated that physical problems occur in 25%
to 80% of patients treated in the ICU [18]. Moreover,
studies have shown that 45.2% of patients had at least
moderate mobility problems at the end of their hospi-
talization, and 61.3% had serious problems with ev-
eryday functioning in this area [28, 29].

The decrease in physical functioning occurred
mainly 3 months after leaving the ICU. However, the
first year was followed by a slow but steady improve-
ment in functioning [30]. The problems with move-
ment, difficulties in performing daily activities, pain,
and a decrease in physical capacity were most fre-
quently reported [31]. The factors affecting poor func-
tioning were longer stay in the ICU, severity of the
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disease, and sleep problems. Greater difficulties were
also reported by elderly people [19]. The influence of
age on physical problems after ICU discharge is how-
ever variable. Some studies report that despite poor
objective outcome, these patients have good physical
functioning, and only 12% of survivors were dissatis-
fied 5 years after discharge. This seems to be related to
the acceptance of the disease and a more constructive
adaptation to long-term functional disabilities in this
group [23, 30]. Some analyses even report that subjec-
tive evaluation of physical functioning is better than
in younger patients [32]. This discrepancy is likely to
be associated with greater acceptance of age-related
limitations and coping ability compared to younger
patients. Moreover, it can be assumed that older pa-
tients have lower expectations of quality of life after
a critical illness.

The lower physical functioning is associated with
difficulties not only for the patients being treated,
but also for their families and caregivers. This is all
the more important because as many as a quarter of
patients need about 6 h of help during the day up to
12 months after ICU discharge [17]. Interestingly,
however, Cullen et al. [33] described the 1-year sur-
vival time of 226 critically ill patients in the ICU after
surgery and showed that as many as 42% of them were
as efficient as before admission, and only 18% of them
declared that they needed help at home. However, it
is worth mentioning that the study involved patients
with an average length of stay in the ICU of less than
3 days, which may significantly affect their function-
ing compared to those who have been treated in the
ward longer and in worse health. This is confirmed
by studies by Fakhry et al. [34], in which it was noted
that the majority of patients after a longer ICU stay
(26 days) were discharged from the hospital to the re-
habilitation centre. However, after 18 months 72% of
patients in this study functioned independently. Most
care was declared by patients with a 48-hour period of
mechanical ventilation [35].

Prevalence of PICS among patients treated
in the ICU

Identification of symptoms consistent with the di-
agnosis of the post-intensive care syndrome may be
difficult because there is limited continuity of care
between ICU, rehabilitation or nursing facilities, and
home care. However, studies conducted so far have
shown a high prevalence of PICS symptoms among
patients treated in the intensive care unit.

Maley et al. [36] conducted a telephone assessment
of cognitive, physical, and mental functions among
43 patients who were on average 8 months after a criti-
cal disease. At least 1 PICS problem occurred in 84% of
patients. They also reported that 2 or more PICS prob-
lems occurred in 56% of patients. Marra et al. [37] eval-
uated the co-occurrence of PICS in 406 patients during
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the 3*4 and 12" months after discharge. It was shown
that 64% and 56% of the patients treated had 1 or more
PICS disorders after 3 and 12 months, respectively. It
was also found that the co-occurrence of dysfunction in
2 or more domains is common, with cognitive and psy-
chological problems being most persistent over time.
An equally high incidence of PICS was reported by
Kawakami et al. [38]. The prevalence of PICS 6 months
after ICU admission was 64% among 96 adults who
survived ICU stay. New or increased physical, mental,
and cognitive disorders occurred in 33.3%, 14.6%, and
37.5% of patients, respectively. The percentage of pa-
tients with 2 or more PICS symptoms was 19.9%.

Interestingly, people with higher education had
a lower risk of developing post-intensive care syn-
drome. However, the exact mechanisms through
which education can protect against this problem are
unclear. This may be due to the fact that higher edu-
cation is associated with professional achievement,
better cognitive skills, as well as a wider support net-
work, which may provide more resources to facilitate
recovery [37].

It is worth noting that the prevalence of PICS,
in addition to its health effects, also has socio-eco-
nomic consequences. In the long-term perspective,
only 49% of survivors returned to work 1 year after
discharge from the hospital. This number increased
to 73% after 5 years [30]. However, about 65% of pa-
tients who reported more severe symptoms of PICS
did not return to their previous activity/employment
levels at all [39]. Moreover, studies conducted among
patients treated in the UK ICU showed that 1 year af-
ter discharge from the hospital 22% of patients still
required the assistance of a carer in daily care, and as
many as 28% of respondents reported a negative im-
pact of ICU stay and convalescence on family income
[14]. A decrease in employment in 50% of people
treated in the ICU was also demonstrated by stud-
ies conducted in the United States [40]. Moreover,
50% of ARDS patients did not return to work at all
1 year after discharge, and only about 10% of patients
undergoing mechanical ventilation for more than
4 days were professionally active 1 year after the end
of treatment [after:18].

Quality of life of patients treated in the ICU

Patients in the ICU often also report a lower
Health-Related Quality of Life (HRQOL) than before
hospitalization. HRQOL decreased in almost all as-
sessed domains for at least 6 months after the end of
hospitalization [31]. Although a clinically significant
improvement is observed up to 5 years after discharge,
these indicators are still lower for many patients than
in other population standards [30, 31].

The higher risk of reduced quality of life at the
end of hospitalisation is associated with the diag-
nosis, the severity of the disease, age, pre-admission
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health status [41, 42], the presence of chronic heart
failure and/or cancer, severe multi-organ trauma
or neurological problems, and the length of hospi-
talisation [23, 32]. Differences between categories of
ICU admissions have also been noted. Significantly
reduced HRQOL scores 12 months after admission
were found in patients with multi-organ failure,
16 months with sepsis, and 18 months in patients after
trauma [43]. In a systematic review of the quality of
life of adult survivors of the critical disease, Dowdy
et al. [19] referred to 6 studies in which patients after
scheduled and emergency surgery were analysed. The
latter showed a much worse quality of life. However,
Abelha et al. [44] did not find such a relationship. This
may be due to the fact that as many as 85% of the pa-
tients in this study were subjected to scheduled sur-
gery only, which is too unreliable in statistical terms.
However, the best quality of life was assessed by pa-
tients after elective surgery, and the worst by patients
with chronic respiratory failure and after multi-or-
gan trauma [45]. Research also suggests an impact of
chronic diseases on quality of life after ICU. However,
these findings are inconsistent. For example, Yinnon
et al., in a study of 126 critically ill patients, showed
that their quality of life after 6 months did not de-
teriorate compared to the assessment of their health
status 1 week before admission to the ICU. However,
much worse results were recorded in patients in a life-
threatening condition [after: 42]. In other studies, im-
provement in results between 3 and 12 months in sur-
gical patients was found [46]. This may be due to the
relief of symptoms after surgery and, consequently,
to better physical, mental, and social functioning. It
is particularly interesting that younger patients, espe-
cially after orthopaedic injuries, showed a much low-
er quality of life. Interpretation of this state of affairs
may be difficult, but it seems that it may be related to
previous employment and difficulty or complete in-
ability to return to work after undergoing intensive
care treatment [42]. The quality of life after ICU stay
also depends on the patient’s condition before hospi-
talization. Patients who were previously physically fit
experienced a significant decline after the disease. In
contrast, those with pre-existing poor health showed
improvement within 6 months of admission to the
ward. It was associated with a lower intensity or com-
plete pain relief after surgery and, consequently, bet-
ter mental and social functioning [42]. Analyses of
patient survival after intensive care treatment are also
important in research on the quality of life [46]. The
greatest attention was paid to the mortality 1 year af-
ter discharge. Interesting research in this regard was
carried out by Eddleston et al. [47]. Mortality was re-
ported to be 39% after 3 months of follow-up, 41% af-
ter 6 months, and 53% after 1 year. In turn, 57% of re-
spondents survived for over a year. Similar indicators
after 1 year of survival were obtained in the studies by
Jacobs et al. [48]. It is also worth citing the research by
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Ridley and Plenderleith [49], who indicated a 3-fold
higher risk of death in the first year after ICU treat-
ment compared to the general population. Compared
to younger ICU patients, older people show higher
mortality, which reaches the maximum in the first
3 months after discharge from the ICU and may per-
sist from 2 to as much as 15 years after discharge.

COVID-19 and post-intensive care syndrome

PICS and the novel SARS-CoV2 virus causing
COVID-19 pose a serious threat to public health. It can
be expected that patients treated in the ICU because of
the diagnosed coronavirus will be particularly vulner-
able to the risk of PICS and the prevalence of depres-
sion, anxiety, PTSD, and fatigue might be high in these
patients; however, data on these diagnoses in patients
with COVID-19 are preliminary or unpublished.

According to the literature, at least 20% of pa-
tients with COVID-19 require hospitalization in the
intensive care unit, and thus an average of 10 days of
supportive care using mechanical ventilation. This
is important because about 50% of all patients, of all
ages, admitted to the ICU requiring mechanical ven-
tilation develop PICS [27, 50]. Moreover, ICU patients
with COVID-19 also have a high incidence of delirium
due to the presence of encephalopathy, sepsis, and the
need for intubation [51]. The longer a patient remains
in the ICU in a life-threatening condition, the greater
the risk of long-term physical, cognitive, and emo-
tional complications.

It is also worth noting that in order to minimize
the spread of COVID-19 in wards, many hospitals
have applied restrictive rules for patient visits, which
means that most of them, and especially those in-
fected with COVID-19, spend their hospitalization
in complete isolation. Although these measures are
understandable and necessary, the consequences for
mental health can be significant. This is why early
prevention of PICS and the development of an inter-
disciplinary support system for patients hospitalized
in the ICU is so important, also in the context of the
consequences and effects of the COVID-19 pandemic.

PICS prevention

Prevention and implementation of PICS treatment
plans should involve interdisciplinary care by engag-
ing various specialists, including physiotherapists and
psychologists.

Given the syndrome of PICS symptoms, the risk
analysis should include cognitive, psychiatric, and
physical assessment of the treated patient. Fast and
easy to interpret neuropsychological and psychological
screening tests such as Montreal Cognitive Assessment
(MOCA), Addenbrooke’s Cognitive Examination III
(ACE-III), or Mini Mental State Examination (MMSE)
can be used to assess cognitive disorders and the Hos-
pital Anxiety and Depression Scale (HADS), Beck’s De-
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pression Scale, or Geriatric Depression Scale (GDS) to
assess the severity of anxiety and/or depression.

In the area of PICS risk minimization, the ABCDEF
Liberation Collaboration care system activated in the
ICU, which includes assessing pain (A), both spontane-
ous awakening and breathing trials (B), choice of drugs
(C), delirium monitoring/management (D), early exer-
cise/mobility (E), and family empowerment (F), is of key
significance. Studies involving more than 1500 patients
treated in the ICU have shown that the use of ABCDEF
significantly reduces the risk of death within 7 days of
admission and the occurrence of PICS symptoms [52].

Another proposed method is the use of logs, i.e.
written chronological reports from the ICU stay,
which are made available to patients and their fami-
lies during hospitalization. Because patients often
have limited or distorted memories of their ICU ex-
perience due to sedation and delirium, these logs may
enable patients to assess their recovery [53]. According
to the literature, the use of ICU logs has been asso-
ciated with a reduced risk of anxiety and depression
in ICU survivors and improved HRQOL at the end of
hospitalisation. Some analyses suggest that ICU logs
also reduced the risk of PTSD development in family
members of treated patients, although the research in
this area is ambiguous [14].

It also seems important to involve the psychologist
in the ward’s work and to pay special attention to en-
vironmental factors of intensive therapy, i.e. appropri-
ate lighting and temperature in the room, reduction
of noise and alarms, as well as family involvement in
patient care.

Summary

The article describes the psychological aspect of
intensive care therapy, rarely discussed in Polish litera-
ture, and presents the most important issues related to
staying in the ICU in the assessment of multidimen-
sional and long-term prospects of the treated patients.
This is important because the ICU is one of the places
in the hospital that has a deeper impact on patients and
family members, especially due to the use of advanced
technology or the constant presence of health profes-
sionals monitoring the life functions of treated patients.

On the basis of the above-mentioned analyses, it is
clear that the health consequences of patients treated
in the ICU are not limited to the period of hospitaliza-
tion, and the requirements for the patient and his or
her caregivers do not end after discharge. In fact, the
intensity of negative emotions and situations often
increases after the patient’s discharge. This is a par-
ticularly difficult transition period, which can lead to
a new phase of complex and unpredictable disease ex-
periences. In addition, health care support is gradual-
ly diminishing, and family carers are taking on more
and more responsibilities for the patient [3].
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Therefore, given the importance of the problem
and in an attempt to define preventive strategies, the
American College of Critical Care Medicine Task Force
has developed clinical practice guidelines in this area.
One of them is family involvement and support in pa-
tient care during and after ICU admission [10]. In 2010,
in the Netherlands, one of the first outpatient clinics
was established for patients after intensive care hos-
pitalisation. Its primary goal was not only to provide
families with multidimensional specialist care, but
above all also to raise awareness and better understand
the problems associated with the intensive care unit
and support them in their care after discharge from
the hospital [54]. From a health resources point of view,
such activities allow for the early detection of PICS and
the implementation of targeted interventions for those
most in need. A better understanding of PICS factors is
therefore essential to analyse this phenomenon. How-
ever, further verification is needed. It seems that the
analysis of the reaction of family members of patients
treated in the ICU can also help to interpret the experi-
ence and needs of the intensive care unit.

The key is to recognize the symptoms of PICS at
the earliest possible stage. This can also be facilitated
by education of medical personnel. It is also impor-
tant to provide patients and their closest relatives
with multi-specialist care, not only from a doctor and
a nurse, but also from a physiotherapist or psycholo-
gist, who should monitor the psychophysical condi-
tion of the patient being treated and their closest
relatives on a long-term basis. There are even papers
available in the literature specifically aimed at the role
of the psychologist in the intensive care unit. One of
them is a study within the Health Service Human-
ization Project, conducted by Pontificia Universidad
Javeriana between 1994 and 2000 [55]. With regard
to the assessment of the psychological work by pa-
tients and their closest, most of them found it very
necessary and demanded more time for this service.
It should be noted, however, that these psychologists
did not work full-time in the ICU because their work
was only a form of project. Regardless of this context,
however, this indicates the need for the hospitals to
have psychologists as part of the ICU team.

Understanding and early diagnosis of PICS may
therefore be important not only for the medical per-
sonnel working with the patient, but above all for the
patient and his/her family. The repetitiveness of such
observations would allow conclusions to be drawn
about the specificity of functioning after hospital-
ization in the intensive care unit and, consequently,
would help to construct effective algorithms of man-
agement and develop adequate support programs for
the treated patients.
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