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Our findings highlighted that psychological distress in ICU survivors may
negatively impact physical health recovery and quality of life; conversely,
physical impairment and functional disability may trigger the onset of psy-
chiatric symptoms after discharge. The present study is firstly to investigate
the correlations between HRQOL and psychological distress in ICU survivors
through the GHQ-28, and then affirms the need to carry out follow-up checks
for psychiatric symptoms in ICU survivors.
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1. Introduction

Health-related quality of life (HRQOL) following discharge from the intensive
care unit (ICU) is of increasing concern to scholars in the field. Over the past 20
years, much research has been conducted with the aim of assessing the impact of
the ICU stay on critically ill patients, focusing on physical complications, psy-
chological distress, negative psychological and neuropsychiatric sequelae, and on
HRQOL of ICU survivors [1] [2] [3] [4]. These outcomes can lead in 30% - 50%
of patients to a global impairment known as “Post-Intensive Care Syndrome”
(PICS), a “new or worsening impairments in physical, cognitive, or mental
health status arising after critical illness and persisting beyond acute care hospi-
talization” [5] [6] [7] [8], with a negative impact on long-term survivors’ quality
of life [9]-[14]. In the multicenter cohort study of Marra et al [15], post-intensive
care syndrome problems assessed in three different domains (cognitive impair-
ment, functional disability and depression) were present in 56% of patients 12
months after hospital discharge.

Most studies report that depression, anxiety, post-traumatic stress disorder,
and cognitive impairment are common among ICU survivors [6] [10] [16]-[24],
and that these psychiatric disorders are manifested both in the short term [25]
[26] and in the long term [10] [27]. The prevalence of rates of depression in ICU
survivors is higher than in the general population [28]-[34], with symptoms
present in about 30% of post-ICU patients [35]. The duration of depressive
symptoms following a critical illness is unclear, but some studies have found a
reduction of these symptoms during the first year after ICU discharge [36] [37]
[38] [39]. Recently, a large population-based cohort study showed that survivors
of critical illness have an increased risk of suicide and self-harm if compared
with non-ICU hospital survivors. This risk was associated with the increased risk
of psychiatric morbidity and invasive mechanical ventilation or renal replace-
ment therapy in the ICU [40].

Also, anxiety is a common psychopathological outcome after intensive care
[10] [33] [36], with rates of symptoms ranging from 32% to 40% within the first
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year after discharge [41]. Post-traumatic stress disorder, in particular, is a very
common psychiatric disorder following admission to ICU [29] [32] [36]
[42]-[47], with prevalence rates varying from 17% to 44% in the year after dis-
charge [48]. The meta-analysis of Righy ef al. [49] found that 1 in every 5 adult
ICU survivors develops PTSD symptoms in the year following discharge, with an
overall pooled prevalence of 19.83% and a point prevalence of 18.96% 12 months
after discharge.

Jackson et al. [50] found that depression was four times more frequent than
PTSD after critical illness. Furthermore, ICU survivors often show overlapping
symptoms [15] and a high rate of depression-post-traumatic stress disorder
comorbidity is observed, more than in other kinds of patients and in the general
population [29] [32] [51] [52], especially in younger and in female subjects [32]
[53] [54].

Long-term cognitive impairment is another frequent adverse clinical outcome
of critical illness and ICU stays [55], with more frequent impairment in execu-
tive functioning, memory, and attention [56], especially in elderly patients [57]
[58]. Impairments in executive functioning may have substantial life-changing
effects on the patients’ lives such as difficulties with planning, problem-solving,
inhibition, and control of behavior that may lead to the inability to return to
work or to function autonomously [59] [60].

All of the aforementioned neuropsychiatric complications can affect HRQOL
in ICU survivors. Several studies show that HRQOL is commonly impaired after
ICU discharge and that it is lower than in the general population [1] [2] [4] [61]
[62] [63], especially in physical domains [10] [64] [65]. This impairment may
persist from six months to six years post-hospital discharge [66], lasting up to 8 -
12 years after certain clinical situations (acute respiratory distress syndrome or
severe sepsis) [59] [67] [68]. Often this complication becomes apparent only af-
ter ICU discharge and may improve partially over the first year post-ICU [10]
[57] [61] [4]. However, HRQOL tends to improve, to some degree, in the long
term to levels comparable with those of the normal population [64] [69], but
such improvement is not uniform across the different domains.

There are many reasons for the higher prevalence rates of neuropsychiatric
sequelae, particularly depression, in ICU survivors compared to the general
population. Emotional distress reactions in the ICU should be considered, along
with several patient-related psychological risk factors, as well as clinical and
management factors [25] [31] [53] [70] [71], in order to provide the best care for
these particular patients, during their ICU stay and after discharge.

Critical illness and intensive care can play a role in triggering negative emo-
tional reactions in particularly vulnerable patients [29] [72] [73]. Personality
traits such as pessimism [28] [54], traumatic events during childhood, recent
exposure to stressful life events, a lifetime history of psychiatric disorders [29]
[16] or the evidence of pre-ICU psychiatric symptoms [17] [31] [43] [61] [74]

[75], are indicators of individual vulnerability to adverse psychological outcomes
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after the ICU stay. In addition, elderly and frail populations may be more prone to
develop post-ICU cognitive impairment due to the worsening of a pre-existing
Mild Cognitive Impairment (MCI) [58].

Gender also appears to be a patient-specific factor and a predictor of psycho-
logical morbidity after critical illness [8] [10] [16] [36] [40] [54] [76] [77]. Asi-
makopoulou & Madianos [32] consider being female a risk factor for the onset
of depression after ICU stay, finding higher prevalence rates of major depression
in females compared to the overall sample in the ICU group (45.9% vs 32.3%)
and detecting that “women admitted to the ICU were almost 12 times more
likely to suffer from major depression and PTSD than men” [32]. However, this
issue remains uncertain and contradictory. Schandl et al. [17] state that the fe-
male gender should not be considered an important predictor of psychological
morbidity in ICU survivors, considering the fact that compared with the male
gender, previous psychological problems are more common in women [78]. Fur-
thermore, in many studies [1] patient gender does not appear to be an important
predictor of quality of life in adult survivors of critical illness.

Several clinical factors related to ICU stay may be associated with negative
emotional outcomes and increased severity of depression in the year following
ICU discharge [3] [10] [25] [30]. They include recurrence of in-hospital acute
stress symptoms, fears and trauma experienced in the ICU, frightening or delu-
sional memories [10] [16] [17] [43] [44], the level of consciousness [32], the
presence of agitated delirium [17], acute respiratory distress syndrome (ARDS)
[43], cerebral hypoxia, inflammation, or hypoglycemia [10] [31] [70] [74] and
severe sepsis [79]. Moreover, along with post-ICU impairment in physical func-
tion, depressive signs or symptoms in ICU and early post-ICU depressive symp-
toms have proven to be strong predictors for later development of depression
[17] [31] [36] [80].

Finally, ICU management factors should also be taken into account, because
of their possible negative impact on psychological outcome and long term quali-
ty of life [16] [25] [70] [81] [82]: the admission and the length of ICU stay, the
different ways of managing the critical illness (e.g., mechanical ventilation and
its duration, or treatment with benzodiazepines and duration of sedation) as well
as environmental and situational factors, such as noise, light-dark cycle and dis-
rupted sleep deprivation, limited communication skills and reduced autonomy
[10] [53] [79] [83] [84].

A screening questionnaire for psychological well-being in ICU survivors is
pivotal in detecting the presence of psychiatric symptoms after discharge. Hatch
et al. [85], in a wide multi-centre prospective cohort study carried out through a
postal survey at 3 and 12 months after discharge, showed “a burden of psycho-
pathological disease in around a quarter of those who have survived a period of
ICU treatment”, confirming that “there is a significant unmet psychopathologi-
cal need in survivors of critical illness” and stressing the need for screening and

early treatment of psychological distress in order to improve HRQOL. Aitken
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and Marshall [86] stated that outcomes assessment should be a routine compo-
nent of clinical practice in order to define the most appropriate interventions to
promote recovery in ICU survivors. Unfortunately, there is a lack of agreement
as to the precise instruments that should be used, or the time points when as-
sessment should occur. The optimal timing of interventions and appropriate
therapy with which to treat any psychiatric disease in those recovering from
critical illness remains unclear [21] [86]. Peris et al [87] found that early in-
tra-ICU clinical psychologist intervention may help critically ill trauma patients
to recover from this stressful experience, while Cuthbertson et al [88] found no
effect of a nurse-led follow-up program in improving patients’ physical and
psychological HRQOL in the year after ICU discharge. Considering a range of
different post-ICU interventions other studies demonstrated no treatment effect
as well [89] [90] [91]. Such findings have promoted awareness among clinicians
regarding unresolved questions concerning the process of psychological and
physical healing from critical illness and its relationship with HRQOL, an im-
portant outcome following the survival of a critical illness. A recent meta-analysis
by Rosa et al [92] highlights how Post-ICU follow-up is associated with improve-
ments in depression and PTSD symptoms and mental health-related quality of
life. The last Consensus Conference on post-intensive care syndrome prediction
and assessment, convened in 2019 by the Society of Critical Care Medicine, pro-
vided recommendations to screening for long-term impairments of critical ill-
ness in adult survivors, following three fundamental questions related to post-
hospital discharge assessments: “who should be screened for these impairments?
What screening tools should be used? When should these assessments be per-
formed?” [93].

The aim of the present study was to detect the presence of psychological distress
symptoms in patients considered mentally healthy before ICU admission, as re-
trieved by anamnestic records, after a one year follow up period consequent to
ICU discharge, finding specific correlations among some psychiatric symptoms
and the different domains of HRQOL in ICU survivors. For this purpose, we used
two different tools: the 28-item General Health Questionnaire (GHQ-28) [94], a
well-known screening questionnaire for psychological well-being, and the 36-item
Short Form Health Survey (SF-36), quality of life questionnaire widely validated in
the general population [95] and formally tested and found to be adequate in the
ICU setting [96]. In this way, we evaluated the utility of a quick and easy admini-
strable psychiatric screening to identify patients with Post-Intensive Care Syn-
drome (PICS) who need an intervention for their psychological distress, providing,
at the same time, indirect information about HRQOL of these patients because of
the overlap areas of GHQ sub-scales with some dimensions of SF-36.

To the best of our knowledge, the relationship between HRQOL measured
using the SF-36 survey and the presence of psychiatric symptoms examined
through the GHQ-28 screening questionnaire has never been evaluated in ICU

survivors. We considered a one-year follow-up period [53] [97] [98] [99] as an
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adequate amount of time to limit the number of patients lost to follow-up given
the elderly study population. Furthermore, one year could be sufficient to mini-
mize the bias imposed by the incomplete recovery of physical functioning on the

psychological wellbeing of our study patients.

2. Patients and Methods
2.1. Participants

A convenience sample of consecutive 423 adult ICU patients discharged in a
study period of 18 months was considered for enrolment in this study, con-
ducted and completed before the onset of the COVID-19 pandemic. Patients
were included if they were more than 18 years old and had stayed in the ICU for
at least 72 hours. Patients were excluded if they had a history of mental illness
(Z.e. anamnestic evidence of psychiatric disorder, use of psychotropic drugs, pre-
vious admission to a psychiatric ward) or cognitive impairment (Ze. MMSE <
26), a diagnosis of neurodegenerative disorders, or a history of primary neuro-
logic injuries, and if they did not have a permanent residential address. One year
after ICU discharge, the vital status of the patients was assessed and ICU survi-
vors were contacted by phone to ask them to participate in the study. Those who
agreed were given an appointment at the hospital in which to complete the in-
terview in order to evaluate cognitive functioning, functional impairment, men-
tal health, and HRQOL.

2.2. Procedure

We set up a cross-sectional study conducted in the mixed medical-surgical
six-bed ICU of the S. Anna University Hospital in Ferrara (Italy), through a
collaboration between the Anesthesiology and Intensive Care Unit and the
Neurological, Psychiatric, and Psychological Sciences Section of the Depart-
ment of Neuroscience and Rehabilitation, Faculty of Medicine, Pharmacy and
Prevention, University of Ferrara (Italy). The demographic and clinical data of
the study patients were retrieved from the ICU records. For each participant,
the following information was collected: gender, age, preexisting comorbidities,
type of admission, presence of infection at ICU admission, duration of me-
chanical ventilation and of sedation, and the use of psychotropic medication
during the ICU stay. In addition, the following computed data were also re-
trieved: a simplified acute physiology score (SAPS II) [100] and a sequential
organ failure assessment score (also known as a sepsis-related organ failure as-
sessment score; SOFA) [101], referred to in the first 24 hours in ICU, and the
length of stay (LOS), calculated as the number of days in ICU and in hospital
after ICU discharge.

2.3. Measures

2.3.1. Mini-Mental State Examination
The Mini-Mental State Examination (MMSE) is a psychometric tool widely used
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in clinical and research settings for an initial assessment of cognitive functions
[102]. It is a 30-point questionnaire with verbal and performance items that as-
sess several cognitive functions: orientation to time and to space, registration,
attention and calculation, recall, language, repetition, naming, reading, writing,
and constructional praxis. It is easy and rapid in its administration and is relia-
ble in measuring the degree of cognitive impairment and monitoring the pro-
gression of cognitive decline. The MMSE was used in our study to evaluate the
global cognitive function of participants, in order to detect possible cognitive
impairment. We chose a cutoff point of a score of less than 26 (out of 30) as the
criterion for detecting the presence of cognitive impairment, a value that
achieves a sensitivity of 0.80 and a specificity of 0.96 in terms of the inherent va-
lidity of the diagnostic test [103].

2.3.2. Barthel Index

The Barthel index provides an indicative score of the ability of the subject in
performing basic activities of daily living, encompassing feeding/eating, bathing,
grooming/managing personal hygiene, dressing, toilet use, control of bowels and
bladder, moving from a bed to a chair and vice versa, and mobility/walking on
level ground and up and down stairs [104]. In the present study response op-
tions were scored 10 (can perform the activity independently), 5 (requires some
help/assistive device), or 0 (is unable to perform the activity on his/her own).
The total scores ranged from 0 to 100, with lower scores indicating a higher level

of impairment.

2.3.3.GHQ-28

The General Health Questionnaire (GHQ) is a self-administered psychometric tool
widely used around the world in screening investigations to detect the presence of
psychiatric symptoms in the general population and in non-psychiatric clinical
contexts [105] [106] [107] [108] [109]. It focuses on breaks in normal psychic
functioning and is designed to identify an inability to carry out one’s normal
“healthy” functions and the appearance of new distressing phenomena. Conse-
quently, it can identify recent changes in the normal mental functioning of a
subject; however, it is not intended to distinguish among different psychiatric
disorders or for diagnostic purposes.

In the present study, a 28-item scaled GHQ (GHQ-28) was used to investigate
the mental health status of the subjects [94]. Somatic symptoms (SS), anxiety
and insomnia (AI), social dysfunction (SDys), and severe depression (SDep) are
the four seven-item subscales of the questionnaire, useful to highlight the pro-
files of the prevalent psychological distresses. The participants were asked to
compare their current psychological condition to their habitual condition by
choosing from four different answers, as follows: “better than usual”, “same as
usual”, “worse than usual”, “much worse than usual” (for positive items), or “not
at all”, “no more than usual”, “rather more than usual”, “much more than usual”

(for negative items). We used the so-called “GHQ score,” an alternative binary
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scoring method that evaluates answers according to dichotomous coding: “0”
indicating the absence of the symptom and “1” the presence of the symptom
(ie, the two least symptomatic answers scoring “0” and the two most sympto-
matic answers scoring “1”) [109]. Total scores ranged from 0 to 28, with higher
scores indicating worse psychological health. Following the initial findings of
Goldberg [108] [110], the cutoff value used to identify the possible “psychiatric
cases” with GHQ-28 was 4/5. This threshold allows a good balance between spe-
cificity (84.2%) and sensitivity (88%) [94], and enabled us to split our sample
into two subgroups: one featuring subjects with probable psychological distress
(GHQ-28 score 2 5) and the other comprising subjects without evidence of clin-

ically significant psychiatric symptoms (GHQ-28 score < 5).

2.3.4.SF-36

The SF-36 (version 1) is a multidimensional self-rated health status question-
naire that refers to the four weeks prior to administration [95] [111], widely used
in research and clinical practice to measure non-disease specific general health
status and its outcomes. It consists of 36 questions measuring eight multi-item
domains of health: 1) physical functioning (PF), or limitations in one’s ability to
perform the physical activities of everyday life; 2) physical role functioning (RP),
the degree to which physical health problems limit the activities that define the
role of a person; 3) bodily pain (BP), the severity and the impact of physical pain
on ordinary activities; 4) general health (GH), perceptions and evaluations of
one’s own health; 5) vitality (VT), the degree of subjectively perceived energy; 6)
social role functioning (SF), the degree to which one’s physical or emotional
state of health limit normal social activities; 7) role-emotional (RE), the degree
to which one’s emotional state limits the performances in daily activities; and 8)
mental health (MH), the state of mental health in general.

The scores obtained with the eight scales are then aggregated to make two
synthetic indices, which reassume the two major domains of the SF-36: the
physical component summary (PCS), which independently evaluates physical
functioning, and the mental component summary (MCS), reflecting social func-
tioning and mental health: PCS encompasses PF, RP, and BP, whereas MCS in-
cludes SF, RE, and MH [112]. Higher scores represent better functioning. Low
scores in PCS indicate limitations in self-care and in physical, social, and role ac-
tivities, severe bodily pain, or frequent tiredness, while low scores in MCS indi-
cated psychological distress, and substantial social and role disability due to
emotional problems [113]. Scores for PCS and MCS have been calculated by
transforming results to “norm-based data,” standardized on 50 as the population
mean (U.S. population), with $D 10 representing one standard deviation [64]
[114]. In our study, the SF-36 (version 1) survey was administered using the

previously validated Italian version [115] [116].

2.4. Statistical Analyses

Normal distribution was tested using the Kolmogorov-Smirnov test. In cases of

DOI: 10.4236/health.2022.145037

484 Health


https://doi.org/10.4236/health.2022.145037

S. Tugnoli et al.

non-normal distribution, data medians and interquartile ranges [IQR, 25%-75%
percentile] were reported. For continuous and normally distributed data, the
means and standard deviations (+SD) were calculated. Categorical variables
were reported as absolute and relative frequencies (%). Unpaired student’s ttests
or Mann-Whitney U tests were used to compare continuous variables, as appro-
priate, whereas differences in categorized variables were assessed using the
chi-squared test or Fisher’s exact test, as appropriate. We investigated the inter-
nal consistency of the GHQ-28 questionnaire using Cronbach’s a (coefficient
alpha). Non-parametric correlation analyses were calculated using the Spearman
coefficient (p). The association between SF-36 items and the physical (PCS) and
mental (MCS) component summary and the presence of psychological distress
(GHQ-28 score > 5) was modeled using binary logistic regression analysis and is
reported as estimated odds ratio and relative 95% confidence interval (CI). A
multivariate logistic regression model was used to estimate which of the items
was independently associated with a GHQ-28 score > 5. The best predictors were
identified by blockwise selection. Due to redundancies MCS and PCS were ex-
cluded from the final multivariate model. Statistical analyses were performed
using SPSS 20.0 statistical software (SPSS Inc., Chicago, IL, USA). For all of the
statistical analyses, two-tailed tests were performed and p-values equal to or less

than 0.05 was considered statistically significant.

3. Results

During the study period, 423 patients were admitted to the ICU (see Figure 1).
202 of them—those who were younger than 18 years of age, those who had
stayed in the ICU for fewer than 72 hours, those who had a preexisting cognitive
disorder or neurodegenerative disorder and/or primary neurologic injury, and
the five patients who were homeless at the time of ICU admission—were ex-
cluded. Of the remaining 221 patients, 73 died during the year after ICU dis-
charge. Of the 148 ICU survivors one year after discharge, 41 declined to partic-
ipate in the study, 19 patients were not contactable (despite multiple attempts to
do so), and 35 patients had been hospitalized. One year following their discharge
from the ICU, we directly interviewed 53 patients, and excluded five of them
because of their attaining an MMSE score of less than 26. Ultimately, a conveni-

ence sample of 48 patients was included in the study.

3.1. Demographic and Clinical Variables

The clinical characteristics of the enrolled patients are reported in Table 1. The
mean age of our cohort of patients was 67 + 12 years. We enrolled 34 males and
14 females.

Of the patients assessed at one year, only 15% had no comorbidity and 25%
had a previous history of cancer. Thirty-two (67%) of the enrolled patients were
admitted to the ICU after surgery, while 16 (33%) admissions were medical. Ni-

neteen patients (40%) presented an infection at the time of ICU admission. The
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Patients admitted to the ICU during
study period (n 423)

Excluded (n 202)

- Age < 18 years (n 20)

- Patients with ICU LOS < 72 h (n 125)

- Neurodegenerative disorder and/or
primary neurologic injury (n 30)

- Patients with MMSE < 26 (n 22)

- Homeless at admission (n 5)

A 4

Patients dead at one year (n 73)

Y

ICU survivors at one year (n 148)

Patients refusing to participate (n 41)

\ 4

Patients missing the interview (n 54)
- Not found (n 19)
- Hospitalized (n 35)

v

\ 4

Patients interviewed at 1 year (n 53) Patients with MMSE < 26 (n 5)

A 4

A\ 4

Patients included in the study (n 48)

Figure 1. Flow-chart of patient selection.

median values of ICU LOS and hospital LOS were 5.0 [4.0 - 10.0] and 18.0 [13.3
- 32.0], respectively (see Table 1).

3.2. GHQ-28 and SF-36

The mean value of the GHQ-28 score in the enrolled patients was 3.98 + 5.58
(min = 0, max = 24) and the median value was 1.50 (0.25 - 5.0). Cronbach’s a for
the GHQ-28 was 0.857. In our study population, 14 (29%) patients had a
GHQ-28 score greater than or equal to 5. Patients with a GHQ-28 score greater

than or equal to 5 were older (mean age 72 * 10 years) compared to those with a
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Table 1. Clinical characteristics of the 48 ICU patients enrolled in the study and comparison between
patients with and without psychological impairment.

Total population = GHQ-28<5 GHQ-28 25

n=48 n=34 n=14 P

Age, years 67 £12 65+ 12 72+ 10 0.048
Male 34 (71) 26 (77) 8 (57) 0.181
Smokers 16 (33) 12 (35) 4(29) 0.653
Comorbidities

Hypertension 27 (56) 19 (56) 8 (57) 0.936
Chronic heart disease 7 (15) 5(15) 2 (14) 0.970
Diabetes 10 (21) 6 (18) 4(29) 0.397
Cancer 12 (25) 9 (27) 3(21) 0.714
Chronic respiratory disease 8(17) 6 (18) 2(14) 0.776
Peripheral vascular disease 9(19) 8 (24) 1(7) 0.186
Hypothyroidism 3(6) 1(3) 2 (14) 0.140
Chronic liver disease 2 (4) 0 2(14) 0.081
None 7 (15) 5(15) 2 (14) 0.970
Type of admission 0.822
Medical 16 (33) 11 (32) 5(36)

Surgical 32 (67) 23 (68) 9 (64)

SAPS II score on admission 29+8 28+7 31+10 0.355
SOFA score on admission 3.0 [2.0 - 5.8] 3.0 [2.8 - 5.0] 4.0 [2.0 - 7.0] 0.357
Infection at admission 19 (40) 15 (44) 4(29) 0.317
Duration of MV, days 2.0 [1.0 - 7.8] 2.0 [1.0 - 5.8] 3.0 [0-9.0] 0.639
Duration of sedation, days 2.5[1.0 - 5.0] 2.0 [1.0 - 5.0] 3.0 [0.8 - 6.5] 0.854
Psychotropic medication in ICU 10 (21) 9(27) 1(7) 0.134
ICU LOS (days) 5.0 [4.0 - 10.0] 4.0 [3.8-9.3] 6.5[3.8 - 11.5] 0.505
Hospital LOS (days) 18.0 [13.3-32.0] 17.5[12.8-34.5] 19[13.8-30.0] 0.901

*Comparison between groups using Mann-Whitney U tests to compare medians, Unpaired Student’s t
tests to compare means, or chi-square test to compare proportions. Normally distributed data are shown
as mean * SD; percentage data are shown as 77 (%); not normally distributed data as median [IQR]. SAPS
= Simplified Acute Physiology Score; SOFA = Sepsis-related Organ Failure Assessment; MV = mechani-
cal Ventilation; ICU = Intensive Care Unit; LOS = Length of stay.

GHQ-28 score of less than 5 (mean age 65 + 12 years) (p = 0.048), but no statis-
tically significant difference was found between the two groups for the other va-
riables considered (see Table 1).

In our total sample, the highest means in the SF-36 eight scales were observed
in RE (81.9 + 33.5) and SF (81.3 + 26.0), while the lowest means were in the RP
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(55.7 £ 37.6) and in GH (61.0 + 22.5) domains. The means in the two synthetic
indices, PCS (43.3 + 9.3) and MCS (53.4 £ 9.6), were respectively lower and

higher than the Italian general population norms [116].

Patients with a GHQ-28 score greater than or equal to 5 one year after ICU

discharge had a worse outcome in all the SF-36 domains compared to those with
a GHQ-28 score of less than 5 (see Table 2). In particular, GH (69.2 £ 16.9 vs.
41.4 +22.8, p<0.001), SF (89.3 + 16.0 vs. 61.6 + 34.8, p < 0.001), and RE (93.9 =
19.5 vs. 51.3 + 42.2, p < 0.001) were more strongly associated with evidence of

psychiatric symptoms. Moreover, we observed a worse health condition in

Table 2. SF-36 data of the 48 ICU patients enrolled in the study and comparison between patients with
and without psychological impairment.

Total If)(;p;slation GHI?;Z:: 5 GH:);21842 5 p-value*
SF-36 items
Physical Functioning (PF) 69.7 £29.4 77.2+26.8 51.4 £28.1 0.004
80 [50 - 95] 85 [75 - 95] 53 [25 - 75]
Role-Physical (RP) 55.7 + 37.6 64.0 + 37.0 35.7+32.1 0.016
50 [25 - 100] 75 [25 - 100] 38 [0 - 75]
Bodily Pain (BP) 73.7 £28.0 79.5£25.2 59.7 + 30.5 0.024
84 [56 - 100] 84 [70-100] 57 [41 - 100]
General Health (GH) 61.0 £22.5 69.2 £16.9 41.4 +22.8 <0.001
67 [50 - 77] 72 [62 - 82] 33 [25 - 65]
Vitality (VT) 71.4+£19.8 77.1£16.3 57.5+21.1 0.001
75 [65 - 88] 75 [70 - 90] 58 [40 - 70]
Social Functioning (SF) 81.3 +26.0 89.3 +16.0 61.6 + 34.8 <0.001
88 [75 - 100] 94 [88-100] 63 [25 - 100]
Role-Emotional (RE) 81.9£33.5 93.9+£19.5 51.3+42.2 <0.001
100 [67 - 100] 100 [100 - 100] 67 [0 - 100]
Mental health (MH) 74.4 £19.7 80.0 £ 16.2 60.9 £ 21.5 0.001
76 [64 - 88] 84 [72 - 92] 62 [40 - 76]
Physical Component Summary (PCS) 433+93 457 £ 8.1 374+938 0.005
45 [38 - 51] 47 [42 - 52] 38 [29 - 45]
Mental Component Summary (MCS) 53.4+9.6 56.6 + 6.7 454+ 11.3 <0.001
56 [48 - 60] 59 [53 - 61] 47 [37 - 49]
Barthel index 97.3+7.1 98.7 £ 4.1 94.0 £ 11.0 0.033

100 [100 - 100]

100 [100 - 100]

100 [90 -100]

*Comparison between groups using Student’s #test to compare means. Data are reported as mean *
standard deviation (SD) and as median [IQR].
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“psychiatric cases” with a GHQ-28 score greater than or equal to 5, which
showed limitations in self-care and in physical, social, and role activities (PCS,
45.7 + 8.1 vs. 37.4 £ 9.8, p = 0.005), and, above all, social and role disability due
to emotional problems and psychological distress (MCS, 56.6 + 6.7 vs. 45.4 *
11.3, p< 0.001).

3.3. Correlation Analysis

We also investigated a hypothetical association between GHQ-28 total scores
and subscales and SF-36 subscales. This analysis highlighted a negative correla-
tion among many domains (see Table 3). The GHQ-28 total score and Al and
SDep subscales were correlated with all of the eight SF-36 domains, and the SS
and Sdys subscales were negatively correlated with some SF-36 scales as well
(Table 3). No correlation was found between the SS subscale and PF, RP, SF,
MH, and PCS, and the Sdys subscale did not correlate with BP, SF, MH, and
MCS (see Table 3).

In order to consider the results in our sample with the highest strength of
Spearman’s correlation, we chose Spearman’s p > 0.50 as a cutoff value, sugges-
tive of “moderate correlation” between the variables (with values ranging from
—0.50 to —0.70) [117]. A moderate negative correlation was found between the
GHQ-28 total score and the RE scale (p = —0.579, p < 0.0001). Moderate nega-
tive correlations were also found between the GHQ-28 total score and other
SF-36 domains, as follows: RP (p = —0.540, p < 0.0001), GH (p = -0.527, p <
0.0001), VT (p = —0.506, p < 0.0001), and PF (p = —0.501, p < 0.0001). Moderate
negative correlations were found between the Al subscale and GH (p = —0.641, p
< 0.0001), VT (p = —0.605, p < 0.0001), MH (p = —-0.617, p < 0.0001), and RP (p

Table 3. Correlations between GHQ-28 and its subscales and SF-36 items.

PE RP BP GH VT SF RE MH PCS MCS

GHQ-28 P -0.501 -0.540 -0.355 -0.527 -0.506 -0.403 -0.579 -0.485 -0.489 -0.520
p-value 0.000 0.000 0.013 0.000 0.000 0.004 0.000 0.000 0.001 0.000

SS P -0.214 -0.230 -0.371 -0.318 -0.310 -0.200 -0.564 -0.254 -0.238 -0.376
p-value 0.145 0.116 0.009 0.027 0.032 0.173 0.000 0.082 0.112 0.010

Al P -0.449 -0.535 -0.368 -0.641 -0.605 -0.450 -0.559 -0.617 -0.445 -0.680
p-value 0.001 0.000 0.010 0.000 0.000 0.001 0.000 0.000 0.002 0.000

SDys P -0.491 -0.454 -0.251 -0.340 -0.351 -0.273 -0.416 -0.252 -0.448 -0.221
p-value 0.000 0.001 0.085 0.018 0.015 0.060 0.004 0.084 0.002 0.141

SDep P -0.506 -0.490 -0.479 -0.508 -0.488 -0.514 -0.519 -0.592 -0.500 -0.538
p-value 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000

p = Spearman’s rho. GHQ-28 subscales: SS = Somatic Symptoms (subscale A, items 1 - 7); AI = Anxiety and Insomnia (B, 8 - 14);
SDys = Social Dysfunction (C, 15 - 21); SDep = Severe Depression (D, 22 - 28). SF-36 items: PF = physical functioning; RP =
physical role functioning; BP = bodily pain; GH = general health perceptions; VT = vitality; SF = social role functioning; RE =
emotional role functioning; MH = mental health; PCS = physical component summary; MCS = mental component summary.
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= —0.535, p < 0.0001). Moderate negative correlations were also found between
the Sdep subscale and MH (p = -0.592, p < 0.0001), SR (p = —0.514, p < 0.0001),
GH (p=-0.508, p < 0.0001) and PF (p = -0.506, p < 0.0001).

Finally, the strongest negative correlation between the two synthetic indices of
SF-36 (PCS and MCS) and the GHQ-28 score and its subscales was found be-
tween the AI subscale and MCS (p = -0.680, p < 0.0001). Not negligible, con-
cerning possible clinical meaning, were the moderate correlations between the
GHQ-28 total score and its subscale Sdep and MCS (p = —0.520, p < 0.0001 and
p=-0.538, p<0.0001, respectively).

Univariate analysis showed that all the SF-36 items (PF, RP, BP, GH, VT, SF,
RE, MH) and the physical (PCS) and mental (MCS) component summary were
associated with the presence of a GHQ-28 score > 5. The multivariate analysis
showed that RE was the only predictor independently associated with the pres-
ence of psychological distress [p = 0.023; OR = 0.955; 95% C.I. for OR: 0.917 -
0.994] (see Table 4).

4. Discussion

The first result of the present study is that patients screened for psychiatric
symptoms had a worse HRQOL compared to those without symptoms. This
finding is consistent with previous studies [12] [118] [119]. Almost a third (29%)
of our sample could be considered as “psychiatric cases”, having a total GHQ
score greater than or equal to 5, and this subgroup consisted of the older subjects

(mean age = 72 + 10 years). This figure shows that psychiatric symptoms were

Table 4. Univariate and multivariate logistic regression.

Crude 95% CIfor OR Adjusted 95% CI for OR
p-value OR

p-value

OR Lower Upper Lower Upper

PEF  0.970 0.948 0.993 0.010 0.967 0.931 1.005 0.088

RP 0979 0.961 0.997 0.023 1.015 0.975 1.057 0.455
BP 0975 0.952 0.998 0.034 1.029 0.967 1.095 0.365
GH 0.938 0.903 0.974 0.001 0.971 0.916 1.030 0.324

VT  0.945 0.908 0.984 0.005 0.993 0.921 1.070 0.852
SF 0.958 0.930 0.986 0.004 0.982 0.906 1.065 0.659
RE  0.959 0.933 0.985 0.003 0.955 0.917 0.994 0.023
MH  0.948 0.913 0.984 0.005 0.967 0.898 1.042 0.380
PCS 0.902 0.833 0.977 0.011

MCS 0.863  0.784 0.950 0.003

SF-36 items: PF = physical functioning; RP = physical role functioning; BP = bodily pain;
GH = general health perceptions; VT = vitality; SF = social role functioning; RE = emo-
tional role functioning; MH = mental health; PCS = physical component summary; MCS
= mental component summary. OR = odds ratio; CI = confidence interval.
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found especially in older ICU survivors among a population of senior subjects
(mean age = 67 + 12 years). In this regard, ageing could be considered to be a
significant variable in an ICU survivor being more vulnerable to psychological
distress. In previous studies [36] [61] [70] [71] [76], being of younger age was
considered a patient-specific risk factor predictor of psychological morbidity
following critical illness, but, in those cases, the average age of the subjects was
lower than in our sample. It is possible to assume that, in larger samples with a
much wider age range, other age-related variables may otherwise affect, in many
ways, the vulnerability of subjects.

In our study, 5 out of 53 subjects interviewed (9.4%) were excluded because of
a lack of cognitive integrity (MMSE score < 26). Long-term cognitive impair-
ment is another frequent adverse clinical outcome of critical illness and ICU
stay, especially in elderly patients [57] [58]: it affects 4% - 78% of ICU survivors
from six months to six years post-hospital discharge [66] and involves different
cognitive domains, with deficits in memory, attention, and executive function
[10]. Sometimes, after certain clinical situations such as acute respiratory distress
syndrome or severe sepsis, ICU survivors show moderate or severe cognitive
impairments lasting up to 8 - 12 years [59]. This complication often becomes
apparent only after ICU discharge, and may improve partially over the first year
post-ICU [10] [57] [61]. Among those interviewed in our study 12 months after
an ICU stay, almost one-tenth of participants had still not recovered good cogni-
tive functioning, or they showed evidence of an overt cognitive impairment, a
finding that may also be due to the high average age of our sample.

Among the ICU survivors, greater impairment of HRQOL in all the SF-36
domains has been found, particularly in those that evaluate social functioning,
mental health and wellbeing (SF, RE, MH, VT, and GH). At the same time, an
altered GH and an impaired PF, together with BP and limits in RP, also could
suggest that the HRQOL of ICU survivors with psychiatric symptoms was nega-
tively affected by the levels of “disability” in performing physical activities of
everyday life, and by the limitations in physical, social and role activities. The
lowest scores in the two synthetic indices of PCS and MCS could confirm this
double component of lower HRQOL in “psychiatric cases” among ICU survi-
vors. As a whole it can be inferred that the quality of life of ICU survivors could
be related to the complex interplay of somatic and psychological factors: a more
impaired physical functioning could contribute to the development and manife-
station of psychological distress; conversely, the patients’ functional disability
could be adversely affected by an impaired psychological function. These find-
ings seem to be supported also by data shown by the linear correlations, as fol-
lows.

First, the extent of the emotional conditioning over the quality of the perfor-
mances in daily activities of ICU survivors could depend on the mental condi-
tion of the subject. Emotional role functioning, an indicator of the degree of so-

cial and individual “disability”, referring to the degree to which the emotional
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state limits the work or the overall performance in other daily activities, was
more impaired in subjects identified as “cases” (GHQ-28 = 5). The negative cor-
relations found between RE and the GHQ-28 total score, SS, A, and SDep high-
lights the relevance of mental state and of the severity of somatic symptoms, an-
xiety, insomnia, and depression in conditioning a negative emotional state in
ICU survivors, and, consequently, in impairing HRQOL in the performance of
daily life activities. ICU survivors with psychiatric symptoms are those who, for
emotional reasons, show more difficulties in work and in other daily activities.
Conversely, we have also to consider how much a negative emotional state could
affect the presence of psychiatric symptoms. Our univariable analysis showed
that the presence of psychological distress was explained by all SF-36 items. In-
terestingly, in the multivariable analysis, the only item significantly associated
with impaired mental functioning was the emotional role functioning RE (p =
0.023; OR = 0.955; 95% C.I. for OR: 0.917 - 0.994). This finding describes how
the limitation in one’s job or in other daily activities due to the emotional state
has a major impact on the development of psychiatric symptoms in our study
population independently from the other limitation in HRQOL.

Second, the negative correlations between the GHQ 28 total score and the
SF-36 domains evaluating physical wellbeing (PF, RP, GH, and VT) emphasize
the bidirectional relationship between physical impairment and mental health
mentioned above. The finding that “psychiatric cases” among ICU survivors
have more impaired physical functioning suggests the role played by this issue in
negatively affecting the individual HRQOL in these patients and in contributing
to the development and manifestation of psychiatric symptoms.

Third, in our study, it seems that anxiety and insomnia (AI) could be particu-
larly involved in the impairment of the HRQOL of ICU survivors, affecting dif-
ferent health dimensions such as the impact of the emotional state on personal
performances in daily activities (RE), the subjective view and evaluation of one’s
own health (GH), and perceived personal vitality (VT). Psychological distress,
social functioning, and mental health in ICU survivors could be therefore par-
ticularly affected by the presence of Al At the same time, we cannot exclude that
the physical complications and the patient’s functional disabilities detected after
an ICU stay themselves might implicate a negative evaluation of one’s own
health (GH), a reduced perceived personal vitality (VT) and role limitations
(RP), conditions that could trigger psychiatric symptoms, particularly Al

Fourth, the negative correlations found between the SDep GHQ-28 subscale
and several QOL domains, such as MH, SF, GH, and PF, could indicate a link
between the severity of depressive symptoms and the degree of impairment of
mental functioning, with regard to emotional and behavioral aspects and in
personal attitudes toward life, the degree of impairment of social activities, an
altered perception of one’s own health, and functional impairment in physical
abilities. Therefore, the depressive component too could be a particularly critical

factor related to the impairment of HRQOL in ICU survivors at 12 months after
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discharge.

Finally, correlations between the GHQ-28 total scores, Al, and SDep subs-
cales, and the SF-36’s MCS are to be expected, confirming the relevance of psy-
chiatric symptoms in impairing HRQOL in domains related to the general state
of mental health and to the degree of social functioning.

In order to understand the reasons for the negative correlation between GHQ
28 total score and the scores in the different SF-36 domains, it is necessary to
consider the structure of the two scales: the GHQ-28 total score increases with
the severity of the impairment of physical and psychological health, whereas the
SF-36 score decreases in relation to the severity of the impairment in its different
domains. We have also to take into account that, as mentioned earlier, there are
areas of overlap between the GHQ-28 subscales and some dimensions of the
SE-36: the GHQ-28 assesses the overall degree of psychological health and the
SF-36 domains evaluate aspects of the quality of life that contribute to defining
the degree of psychological well-being. Our findings are in line with other stu-
dies that found significant negative associations between psychiatric symptoms
and quality of life in ICU survivors [70].

Furthermore, despite the 12-months time period considered in our study,
there could be the effect of an incomplete physical recovery after staying in the
ICU, thus justifying lower SF-36 scores and greater psychological distress with
higher GHQ-28 scores in ICU survivors. It is well known that severe illness and
treatment in an intensive care unit may cause significant physical sequelae, such
as severe weakness, with a significant impact “on the pace and degree of recovery
and return to the former functional status of patients”, thus compromising the
quality of life and mental health [120] [121].

In addition, we have to consider that almost 1/3 of the patients in our sample
were “psychiatric cases” with a GHQ-28 score = 5, that they had a worse out-
come in all SF-36 domains and that they were older than those with a GHQ-28
score < 5. Ageing could therefore be considered a factor that negatively affects
HRQOL and makes it more vulnerable to psychological distress. Also from this
point of view, one could better understand the finding of the negative correla-
tion between the GHQ 28 total score and the SF-36 domains.

5. Limitations of the Study

This study has several limitations and possible sources of bias.

First of all, we have to consider the inevitable lack of assessment with stan-
dardized criteria for mental health and HRQOL of the subjects before ICU ad-
mission. Retrospective measurement of mental health status or perceived quality
of life may introduce a recall bias, since preadmission status is often difficult to
be obtained directly in the ICU setting [122]. In addition, data concerning the
previous quality of life retrieved indirectly by close relatives might not always
demonstrate a close agreement with the patients’ opinions [97]. Critical illness

and ICU stay could trigger negative emotional reactions, psychiatric morbidity,
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cognitive impairment and impairment in HRQOL in particularly vulnerable pa-
tients [29] [72] [73]. Furthermore, several findings show that low HRQOL be-
fore ICU admission, compared to that of the general population, correlates with
a poor outcome [11] [64] [113] [123] [124] [125], so that an impaired HRQOL
after ICU may reflect a poor baseline situation rather than being a consequence
of intensive care [2].

Another limitation of our study is the lack of evaluation of cases of delirium
during an ICU stay [13] [18], so it was not possible to take into account the im-
pact of severity and duration of delirium on adverse psychological outcomes
[10] [38] [58] [66] [126].

Due to the tools used in this study, another limit is the lack of clinical diagno-
sis of the mental health of the participants. GHQ-28 subscales were correlated to
the SF-36 domains without allowing for exploration of any correlations of the
SF-36 domains with specific psychiatric diagnostic categories, like, for example,
post-traumatic stress disorder and depression, which previous studies have
shown to play an important role in impairing the HRQOL in ICU survivors
[70] [118] [127] [128].

Finally, we should not ignore the limits of generalization related to the small
size of the study’s sample, as a whole as well as in the two subgroups defined ac-
cording to the GHQ-28 cutoff value. It would be useful for future research to
carry out similar studies on a wider scale in order to deal with this issue in a

more appropriate manner.

6. Conclusions

To our knowledge, this study is the first to assess the presence of psychiatric
symptoms through GHQ-28 questionnaire in an Italian ICU survivor’s popula-
tion and it is the first one to investigate correlations between psychological dis-
tress and HRQOL in ICU survivors using the GHQ-28 survey as a screening
tool. Despite referring to a very limited population, these data could be a useful
reference for future studies in the critical illness setting.

Psychiatric symptoms and cognitive impairment were found at considerable
rates in our study. The use of quick and easy administered screening tools like
MMSE and GHQ-28 could help clinicians, first of all, General Practitioners, to
identify patients in need of specific care for neuropsychiatric sequelae after ICU
stay. This issue seems to be particularly relevant for older ICU survivors, in
which several age-related variables coexist and influence their vulnerability to
psychological distress, cognitive impairment and social disadvantage. Further-
more, psychiatric comorbidity in ICU survivors seems to be associated with the
impairment of HRQOL, particularly in domains related to social functioning, to
the subjective perspective of one’s own health, to perceived personal vitality, and
to the role of emotional states in limiting the performance of work and other
daily activities. Also, physical functioning seems to be particularly involved in

the greater impairment of HRQOL in ICU survivors with psychiatric symptoms.
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Difficulties in performing activities of daily life could trigger significant psycho-
logical distress in ICU survivors and, conversely, they could be negatively af-
fected by the psychological condition.

We think that these findings could contribute to stress the clinical relevance of
the relationship between the psychological condition of ICU survivors and spe-
cific aspects of their HRQOL one year after ICU discharge. For this reason,
long-term follow-up of patients after a critical illness is necessary, monitoring
mental state along with physical condition and ensuring continuity and appro-
priateness in the therapeutic intervention. Similarly, it would be necessary to
plan regular assessments of psychological outcomes in family members of ICU
survivors, who are often burdened by their caregiving role and at high risk for
adverse psychological outcomes and psychiatric morbidity.

The focus on follow-up and treatment of psychiatric symptoms is even more
important if we consider the extent to which Emotional State, a specific do-
main of HRQOL, can limit the performance in daily activities of these patients.
As our study showed, depression, anxiety and insomnia are particularly in-
volved in the impairment of HRQOL of ICU survivors. A specific intervention
may help to improve social functioning and ICU survivorss HRQOL in do-
mains related to mental health status. The interplay between somatic and psy-
chological factors in determining a lower HRQOL among ICU survivors re-
quires multimodal interventions on impaired physical functioning and psy-
chological distress, such as personalized therapies, rehabilitation programs,
psychotropic medications, support groups, psycho-educational and psychothe-

rapeutic treatments.
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