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Objectives: Although patient’s health status before ICU admis-
sion is the most important predictor for long-term outcomes, it
is often not taken into account, potentially overestimating the at-
tributable effects of critical illness. Studies that did assess the
pre-ICU health status often included specific patient groups or
assessed one specific health domain. Our aim was to explore
patient’s physical, mental, and cognitive functioning, as well as
their quality of life before ICU admission.

Design: Baseline data were used from the longitudinal prospec-
tive MONITOR-IC cohort study.

Setting: ICUs of four Dutch hospitals.

Patients: Adult ICU survivors (n = 2,467) admitted between July
2016 and December 2018.

Interventions: None.

Measurements and Main Results: Patients, or their proxy, rated
their level of frailty (Clinical Frailty Scale), fatigue (Checklist In-
dividual Strength-8), anxiety and depression (Hospital Anxiety
and Depression Scale), cognitive functioning (Cognitive Failure
Questionnaire-14), and quality of life (Short Form-36) before ICU
admission. Unplanned patients rated their pre-ICU health status
retrospectively after ICU admission. Before ICU admission, 13%
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of all patients was frail, 65% suffered from fatigue, 28% and 26%
from symptoms of anxiety and depression, respectively, and 6%
from cognitive problems. Unplanned patients were significantly
more frail and depressed. Patients with a poor pre-ICU health
status were more often likely to be female, older, lower educated,
divorced or widowed, living in a healthcare facility, and suffering
from a chronic condition.

Conclusions: In an era with increasing attention for health prob-
lems after ICU admission, the results of this study indicate that a
part of the ICU survivors already experience serious impairments
in their physical, mental, and cognitive functioning before ICU ad-
mission. Substantial differences were seen between patient sub-
groups. These findings underline the importance of accounting for
pre-ICU health status when studying long-term outcomes. (Crit
Care Med 2020; 48:1271-1279)
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outcome assessment; patient-reported outcome measures;
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ith increasing survival rates of ICU patients (1, 2),

leading to millions of ICU survivors worldwide

every year (3), the focus of outcomes in critical care
medicine is shifting from short-term mortality toward long-
term consequences of critical illness (3, 4). Subsequently, it has
become clear that many ICU survivors suffer, for months to
even years, from physical, mental, and cognitive health prob-
lems (3, 5, 6), also known as “postintensive care syndrome”
(PICS) (3). It impacts their daily functioning and quality of
life (1, 3) and is associated with higher healthcare utilization
due to readmissions, institutionalization, and required reha-
bilitation (7).

It is still largely unknown why some ICU patients success-
fully recover, whereas others do not (8). Although it is generally
thought that long-term problems result from a complex rela-
tionship among patient characteristics, pre-ICU health status,
critical illness, ICU treatments, and post-ICU factors (5,9-11),
recent studies have shown that the strongest predictors of
long-term outcomes are not factors related to ICU admission
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or critical illness, but factors related to the health status be-
fore ICU admission (12-19). Pre-ICU psychologic morbidity
is, for example, strongly associated with symptoms of depres-
sion after critical illness (20), and pre-ICU frailty with a lower
quality of life and functional dependency after ICU discharge
(21).

It is, therefore, remarkable that many studies on long-term
outcomes of ICU patients do not take the preexisting health
status into account (12, 22), potentially inducing bias by
overestimating the attributable effects of critical illness (14,
23-25). Besides, a full understanding of the pre-ICU health
status would help us to better characterize patients before
their ICU admission (15) and to identify patients who are at
greatest risk for specific impairments, and who may benefit
from preventive interventions (3). Additionally, because the
ideal outcome for our patients is to return to their preexisting
state or a state expected for a person of the same age and
medical condition (4), insight in the pre-ICU health status
may guide the treatment decision-making (14, 18). Previous
studies that did assess the pre-ICU health status focused often
on one specific patient group, such as patients of 80 years
old or older (26), or on one specific pre-ICU health domain,
for example, cognitive functioning (13, 27), frailty (21), or
quality of life (28, 29).

Because PICS comprises impairments in physical, mental,
and cognitive health (3), the aims of this study were to get in-
sight into the pre-ICU physical, mental, and cognitive health
status and quality of life of ICU patients, and to assess differ-
ences between patient subgroups.

MATERIALS AND METHODS

Study Design

Data were obtained from a large ongoing longitudinal prospec-
tive multicenter cohort study (MONITOR-IC study) (Clinical-
Trials.gov: NCT03246334). The MONITOR-IC study started
in 2016, aiming to study 5-year physical, mental, and cogni-
tive health outcomes of ICU survivors. Detailed information
regarding this study is described in the study protocol (30).
The study has been approved by the research ethics commit-
tee of the Radboud University Medical Center, CMO region
Arnhem-Nijmegen (2016-2724). Each included participant or
legal representative provided written informed consent.

Study Population

Patients were included when they were 16 years old or older
and admitted for at least 12 hours to the ICU of one of the
participating hospitals (one academic and three teaching hos-
pitals) between July 2016 and December 2018. Patients with
a life expectancy of less than 48 hours, receiving palliative
care, or who could not read or speak the Dutch language were
excluded.

Data Collection
Patients with a planned ICU admission received an information
letter and informed consent form at the preoperative outpatient
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clinic. After informed consent, they were asked to complete the
questionnaire a few days before their ICU admission. Patients
with an unplanned ICU admission received the information let-
ter and informed consent form while being in the ICU, or it was
provided to their proxy. After informed consent, patients were
asked to complete the questionnaire by rating their health ret-
rospectively, recalling their health status before ICU admission.

Depending on patients’ or their proxies’ preferences, a self-
administrated paper-based or online questionnaire was pro-
vided. Reminders were sent after 4 weeks, and 2 weeks later, a
phone call was made. If patients did not respond in 90 days,
they were excluded from the study.

Outcomes

The questionnaire consisted of the following validated instru-
ments (more information about the instruments can be found
in the study protocol) (30):

“Frailty” was measured using the Dutch version (31) of
the Clinical Frailty Scale (CFS) (32), consisting of one item
comprising nine pictographs with a description of vulnera-
bility and functional status. The score ranges from 1 “very fit”
to 9 “terminally ill,” with higher scores indicating more frailty.
Patients were classified as “non-frail” (CFS score, 1-4) or as
“frail” (CFS score, 5-9).

“Fatigue” was measured using the eight-item subscale of
the Checklist Individual Strength (CIS)-20 (33), consisting of
a seven-point rating scale, with a total score ranging from 8 to
56. Higher scores indicate higher levels of fatigue. A score of
greater than or equal to 27 indicated “mild fatigue,” and a score
of greater than or equal to 37 indicated “severe fatigue.”

Symptoms of “anxiety” and “depression” were measured using
the Hospital Anxiety and Depression Scale (HADS) (34), consist-
ing of a seven-item anxiety subscale (HADS-Anxiety) and seven-
item depression subscale (HADS-Depression). The four-point
Likert scale ranged from 0 to 3, with total scores per subscale
ranging from 0 to 21, with higher scores indicating higher lev-
els of anxiety or depression. Scores were categorized as “normal”
(0-7), “mild” (8-10), “moderate” (11-14), and “severe” (15-21).

“Cognitive functioning” was assessed using the abbrevi-
ated 14-item Cognitive Failure Questionnaire (CFQ)-14 (35).
The five-point Likert scale ranged from 0 (“never”) to 4 (“very
often”). The scores were transformed to a 0-100 total score,
with higher scores indicating more cognitive failure. A cut-off
of greater than 43 was used to distinguish normal from ab-
normal score (36). This instrument has been added to the
questionnaire in February 2017. Data regarding the cognitive
health status of patients who were included between July 2016
and February 2017 are, therefore, missing.

“Quality of life” was assessed with the 36-Item Short Form
Survey (SF-36) (37), consisting of eight domains, scoring
form 0 to 100, with higher scores indicating better quality
of life. Scores were aggregated into two summary measures:
Physical Component Summary (PCS) and Mental Component
Summary (MCS) scores.

Patient demographics, such as age, sex, education level, and
marital status, were retrieved from the questionnaire. Other
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variables, such as admission type (classified as elective surgical,
medical, or urgent surgical), Acute Physiology and Chronic
Health Evaluation (APACHE) 1V score, and ICU and hospital
length of stay (LOS), were retrieved from the electronic health
record.

Statistical Analysis
The focus of the MONITOR-IC study is the health outcomes of
ICU survivors; therefore, only ICU survivors were included in
the analysis. Continuous data were, depending on their distribu-
tion, presented as means with sp or medians with interquartile
range, and categorical data with numbers and percentages. Be-
cause the majority of the included patients had a planned ICU
admission, we analyzed patients with a planned and unplanned
ICU admission separately.
Differences in character-
istics and outcomes between

Clinical Investigations

RESULTS

Of the 5,109 patients who were eligible for this study, 3,851
patients were included, of which 2,467 (64%) completed the
questionnaire (Fig. 1). The main reasons for dropout were no
return of the questionnaire or withdrawal.

Patient Characteristics
The mean age of the 2,467 patients was 62.2 years (+ 14.3),
and 64% was male (Table 1). A quarter suffered from a chronic
condition, with chronic obstructive pulmonary disease (32%)
being most prevalent. The median ICU and hospital LOS were
1 days (1-3 d) and 9 days (6-14 d), respectively.

Compared with all ICU survivors (n = 183,362) in the
Netherlands, our study participants were slightly younger, had
less chronic conditions, and their hospital mortality rate was

planned and unplanned ICU
patients were analyzed using
the independent-samples t test,
Mann-Whitney U test, or chi-

ICU admission between
01.07.2016-31.12-2018
(n=6378)

square test. Differences between
patients and proxies were ana-
lyzed in the same way. Missing
values in the CIS-8, HADS,

Exclusion (n=1269)

. Died before informed consent (n=503)

CFQ-14, and SF-36 were
imputed using the half-rule
(38), in which missing items

L

v

. ICU LOS <12 hours (n=346)
. Palliative care (n=229)
. Not speaking Dutch (n=191)

were replaced with the mean of
the answered items, if at least
half of the items in the (sub)
scale had been answered or half

Eligible patients
(n=5109)

plus one in case of scales with an
odd number of items.

To assess the generaliza-
bility of the findings, charac-

Not included (n=1258)

. Not willing to participate (n=895)

teristics of study participants
were compared with ICU sur-
vivors of all Dutch hospitals v

v

. Other, e.g. no home address, reason
unknown (n=363)

(n = 82) being admitted be-

tween July 2016 and December Included patients

2018 as well. Data from these (n=3851)
patients were retrieved from
the Dutch National Intensive
Care Evaluation registry (39), Drop out (n=1384)
a national quality registry for .
ICU care, in which patient +  Did not complete TO (n=548)
demographic, clinical, and . Does not want to participate anymore
characteristics are registered. (n=252)
Statistical analyses were v . Unknown (n=238)

conducted using IBM SPSS
Statistics for Windows
(version 25.0; IBM Corp.,
Armonk, NY). Values of p less

(n=2467)

Completed TO & analyzed

. Died (n=167)

. Other reasons (n=136)

. Not able to complete list (n=27)
. No time, too busy (n=16)

than 0.05 were considered sta-

tistically significant.
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Figure 1. Flow diagram of multicenter cohort study. LOS = length of stay.

1273

www.ccmjournal.org



Geense et al

TABLE 1. Patient, Clinical, and ICU Characteristics: Differences Between Patients With an
Unplanned and Planned ICU Admission

Total Group
of Patients

Characteristics (n=2,467)
Male sex, n (%) 1,677 (63.9)
Age, mean (sb) 62.2 (14.3)
Categories, n (%)

16-39 194 (7.9)

40-64 1,016 (41.2)

65-79 1,108 (44.9)

>80 149 (6.0)
Education, n (%)

Low 786 (32.6)

Middle 1,047 (43.4)

High 577 (23.9)
Marital status, n (%)

Unmarried/single 418 (172)

Married 1,682 (69.0)

Divorced 140 (5.7)

Widowed 196 (8.0)
Household composition, n (%)

Alone 412 (17.1)

With someone else® 1,964 (81.4)

Healthcare facility 36 (1.6)
One or more chronic conditions,® n (%) 629 (25.5)
Admission type, n (%)

Medical 702 (28.5)

Urgent surgical 288 (11.7)

Elective surgical 1,477 (59.9)
Acute Physiology and Chronic 54.1 (21.6)

Health Evaluation IV score, mean (sb)
ICU LOS, median (IQR) 1(1-3)
Hospital LOS, median (IOR) 9(6-14)
Hospital mortality, n (%) 7 (0.3)

Unplanned ICU Planned ICU
Admissions Admissions
(n = 985) (n =1,482)
570 (57.9) 1,007 (67.9) <0.001=
60.0 (15.8) 63.6 (13.0) <0.001=
120 (12.2) 74 (5.0) <0.001#=
397 (40.3) 619 (41.8)
418 (42.4) 690 (46.6)
50 (5.1) 99 (6.7)
0.381
326 (34.0) 460 (31.7)
414 (43.2) 633 (43.6)
218 (22.8) 359 (24.7)
<0.001=
196 (20.2) 222 (15.2)
617 (63.5) 1,065 (72.7)
70 (7.2) 70 (4.8)
89 (9.2) 107 (7.3)
<0.001=
192 (20.0) 220 (15.2)
746 (T7.7) 1,218 (839)
22 (2.3) 14 (1.0)
286 (29.0) 343 (23.1) <0.001#
<0.001=
649 (65.9) 53 (3.6)
269 (27.3) 19(1.3)
67 (6.8) 1,410 (95.1)
60.9 (26.6) 49.6 (16.0) <0.001#®
2 (1-b) 1(1-1) <0.001=
12 (6-22) 8 (6-12) <0.001=
6 (0.6) 1(0.1) 0.019°

IQR = interquartile range, LOS = length of stay.

aStatistical significant difference (p < 0.05) between the unplanned and planned admitted patients.

For example, partner, children, parents.

‘lmmunologic insufficiency, AIDS, hematologic malignancy, metastatic neoplasm, cirrhosis, cardiovascular insufficiency, respiratory insufficiency, chronic

obstructive pulmonary disease, chronic dialysis or renal insufficiency

lower. However, the APACHE-IV scores, ICU LOS, and post-
ICU LOS were higher (Supplemental Table 1, Supplemental
Digital Content 1, http://links.lww.com/CCM/F581).
Unplanned Versus Planned ICU Admission. The majority
of the patients (60%) had a planned ICU admission. Patients
1274
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with an unplanned admission (7 = 985) were significantly more
often female (42% vs 32%), younger (mean age, 60 vs 64 yr), had
higher mean APACHE-IV scores (60 vs 50), and had a longer
median ICU (2 vs 1 d) and hospital (12 vs 8 d) LOS compared
with patients with a planned admission (n = 1,482) (Table 1).
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Patient Versus Proxy. Nineteen percent of the question-
naires were completed by a proxy (1 = 476). Patients who were
not able to complete the questionnaire by themselves were
more often female (43% vs 34%), living in a healthcare facility
(4.5% vs 0.6%), having a medical (49% vs 24%) or urgent sur-
gical (22% vs 9%) ICU admission, higher mean APACHE-IV
scores (65 vs 51), and a longer median ICU (3 vs 1 d) and hos-
pital (15 vs 8 d) LOS compared with patients who completed
the questionnaire themselves (1 = 1,906) (Supplemental Table
2, Supplemental Digital Content 2, http://links.lww.com/
CCM/F582).

Pre-ICU Physical, Mental, and Cognitive Functioning
and Quality of Life

Thirteen percent of the patients (n = 310) were frail before
ICU admission (Table 2). Severe levels of fatigue were experi-
enced by 43% of the patients (n = 1,051), mild levels by 22%
(n=520), and normal levels of fatigue by 35% (n = 852). Mild,
moderate, and severe symptoms of anxiety were experienced
by 15%, 10%, and 3% of the patients, and symptoms of depres-
sion by 15%, 9%, and 3% of the patients, respectively. Six per-
cent (n = 116) of the patients rated their cognitive functioning
as abnormal. The mean quality of life SF-36 PCS and MCS
scores were 41.6 (£ 11.6) and 47.5 (+ 11.4), respectively. Com-
pared with 1 year before ICU admission, 49% of the patients
(n=1,186) rated their health status as declined, 41% (n = 986)
as the same, and 10% (n = 235) as improved.

Unplanned Versus Planned Admitted ICU Patients. Un-
planned and planned ICU patients differed in their pre-ICU
health status (Table 2; and Supplemental Fig. 1, Supplemental
Digital Content 3, http://links.lww.com/CCM/F583). Patients
with an unplanned ICU admission were more often frail (17%
vs 10%) and experiencing symptoms of moderate (10% vs
7.5%) or severe depression (3% vs 2%) than patients with a
planned ICU admission. Patients with a planned ICU admis-
sion were more often suffering from mild fatigue (23% vs
19%). No significant differences between the two groups were
seen in anxiety and quality of life PCS and MCS scores.

Patient Versus Proxy. Differences in pre-ICU health
status were also seen in questionnaires completed by patients
or proxies: in the proxy-completed questionnaires, patients
experienced significantly more problems in frailty (23% vs
10%), severe fatigue (51% vs 41%), and symptoms of anx-
iety (36% vs 25%) or depression (36% vs 24%). Furthermore,
proxies reported lower quality of life scores on most of the
subdomains and PCS of the SF-36. No differences were found
in cognitive functioning and SF-36 MCS (Supplemental
Table 3, Supplemental Digital Content 4, http://links.Iww.
com/CCM/F584).

Other Subgroups. Significant differences in pre-ICU
health status and quality of life were also seen between sub-
group of patients (Table 3). In general, patients with a poor
health status and lower quality of life before ICU admission
were more often female, older, lower educated, divorced or
widowed, living in a healthcare facility, and suffering from a
chronic condition.

Critical Care Medicine
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DISCUSSION

In this large cohort study of ICU survivors, we showed that
before ICU admission, 13% of the patients was already frail,
65% suffered from fatigue, and 28% and 26% from symptoms
of anxiety and depression, respectively. Six percent experi-
enced problems in their cognitive functioning. Patients with
a poor pre-ICU health status were more likely to be female,
older, lower educated, divorced or widowed, living in a health-
care facility and suffering from a chronic condition. Substan-
tial differences were seen between patients with a planned and
unplanned ICU admission.

Whereas previous studies often assessed one specific pre-
ICU health outcome, for example, cognitive functioning
(13, 27) or quality of life (28, 29), we assessed patient’s phys-
ical, mental, and cognitive functioning, as well as the quality
of life, thereby providing a more complete picture of the pre-
ICU health status. However, rates of pre-ICU frailty, anxiety,
depression, and cognitive impairment are lower compared
with other studies (13, 17, 27, 40, 41). This may be explained
by differences in inclusion criteria: in other studies, only eld-
erly patients (13, 27) or medical patients with an ICU LOS of
more than 48 hours (41) were included. Nevertheless, quality
of life is in line with previous studies (28, 29, 42, 43) and signif-
icantly lower than the quality of life experienced by the general
Dutch population (44). The patient subgroups that experience
a worse pre-ICU health status are consistent with those re-
ported in other studies as well (21, 27, 28).

Implication for Clinical Practice

In recent decades, the key question in intensive care medicine
has changed from ““Will my patient survive or die” into “How
will my patient survive” (45). However, the use of accurate
ICU prognostic models, such as the APACHE-IV or Simpli-
fied Acute Physiology Scores, is not sufficient to answer this
question: they predict short-term survival (46), but are un-
able to predict important outcomes for ICU survivors, namely
physical, mental, and cognitive functioning; return to work;
and quality of life in the months and years following ICU dis-
charge (47, 48).

“Study the past if you would define the future” proclaimed
Confucius. Insight in patients’ pre-ICU health status is par-
amount. First of all because it could support clinical deci-
sion-making and set shared treatment goals (46, 49-51).
Besides, patients and their relatives can be better informed
about possible long-term outcomes based on their functional
status before admission (16, 52). Second, it helps to identify
specific types of patients who are at risk for specific long-term
problems and could benefit from preventive interventions
(13, 15). For example, long-term mental health problems
following ICU admission could be modifiable if distressed
patients are identified and receive treatment early (53), in-
cluding psychologic support, education, and coping strategies
(54). And third, accounting for the pre-ICU health status is
important for assessing the impact of critical illness and ICU
exposure on long-term outcomes. Failing to account for pre-
existing diseases and comorbidities before ICU admission may
1275
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TABLE 2. Health Status and Quality of Life Before ICU Admission: Differences Between
Patients With an Unplanned and Planned ICU Admission

Total Group Unplanned ICU Planned ICU

Physical, Mental, and of Patients Admissions Admissions
Cognitive Functioning (n=2,467) (n =985) (GERF L))
Frailty, median (IQR)? 3 (2-4) 3(2-4) 3 (2-4) <0.001°
Categories,® n (%)

Non-frail 2125 (87.3) 801 (82.6) 1,324 (90.4)

Frail 310 (12.7) 169 (17.4) 141 (9.6)
Fatigue, median (IQR)* 34 (20-45) 34 (18-46) 34 (29-43.5) 0.014b
Categories,® n (%)

Normal fatigue 852 (35.2) 360 (37.3) 492 (33.7)

Mild fatigue 520 (21.5) 180 (18.7) 342 (23.4)

Severe fatigue 1,051 (43.4) 4925 (44.0) 627 (42.9)
Anxiety, median (IQR)? 5 (2-8) 4 (2-8) 5 (2-8) 0.442
Categories,® n (%)

Normal 1,769 (72.4) 719 (74.0) 1,050 (71.3)

Mild symptoms 361 (14.8) 136 (14.0) 295 (15.3)

Moderate symptoms 234 (9.6) 84 (8.7) 150 (10.2)

Severe symptoms 80 (3.3) BAEIS) 48 (3.3)
Depression, median (IQR) 4 (2-8) 4 (1-8) 4 (2-775) 0.028°
Categories,® n (%)

Normal 1,801 (73.7) 697 (71.6) 1,104 (75.0)

Mild symptoms 372 (16.2) 145 (14.9) 227 (15.4)

Moderate symptoms 2192 (8.7) 101 (10.4) 111 (75)

Severe symptoms 60 (2.5) 30 (3.1) 30 (2.0)
Cognitive functioning, median (IQR)? 20.6 (11.4-29.8) 20.4 (10.7-30.0) 21.0 (11.9-29.7) 0.062
Categories,’ n (%)

Normal 1,832 (94.0) 693 (92.8) 1,139 (94.8)

Abnormal 116 (6.0) 54 (72) 62 (5.2)

Quality of Life

Short Form-36, mean (sp)?

Physical function 61.7 (30.9) 595 (33.9) 63.1 (28.6) 0.006°
Role physical 44.3 (45.1) 48.7 (46.0) 41.4 (44.4) <0.001°
Bodily pain 70.4 (28.2) 68.8 (30.6) 71.4 (26.5) 0.033°
General health 54.0 (22.9) 53.2 (25.6) 54.6 (20.9) 0.143
Vitality 56.3 (23.0) 55.8 (24.6) 56.5 (21.8) 0.475
Social function 68.0 (28.0) 66.9 (30.4) 68.7 (26.1) 0.136
Role emotional 68.5 (42.9) 69.5 (43.5) 678 (42.5) 0.378
Mental health 73.4 (19.1) 73.2 (20.5) 73.6 (18.2) 0.682
Physical Component Score 416 (11.6) 41.4(12.3) 41.8(11.1) 0.423
Mental Component Score 475 (11.4) 475 (12.9) 476 (10.9) 0.868

IGR = interquartile range.

3Lower scores indicate better health outcomes.

bStatistical significant difference between the unplanned and planned admitted ICU patients (p < 0.05).

°Frailty was defined by a score of > 5 on the Clinical Frailty Scale.

9Mild fatigue was defined by a score of 27-36, severe fatigue by a score of > 37 on the Checklist Individual Strength

°Mild anxiety and depression symptoms were defined by a score of 8—10, moderate symptoms by a score of 11-14, and severe symptoms by a score of > 15 on
the Hospital Anxiety and Depression Scale.

‘Abnormal cognitive function was defined by a score of > 43 on the Cognitive Failure Questionnaire.
SHigher scores indicate better health outcomes.
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TABLE 3. Differences Between Subgroups in Pre-ICU Physical, Mental, and Cognitive
Health Status and Quality of Life

Frailty Cognitive Quality of Life
Clinical Fatigue Anxiety Depression Function SF-36 Quality of Life
Frailty Checklist HADS- HADS- Cognitive Physical SF-36 Mental
Scale Individual Anxiety Depression Failure Component Component
(1-9)* Strength-8 (0-21)? (0-21)? Questionnaire-14 Score Score
Median (8-56)° Median Median (0-100)? (0-100)° (0-100)°
(IaR) Median (IQR) (IQR) (IaR) Median (IQR) Mean (sp) Mean (sp)
Gender
Female 3 (2-4) 37 (25-47)¢ 6(3-9)¢ 5 (2-8) 21.4 (12-31)¢ 39.5 (11.9)° 459 (11.8)
Male 2 (2-3) 32 (18-43) 4 (2-7) 4 (1-17) 20.4 428 (11.3) 484 (11.1)
(10.8-29.9)
Age
16-39 2 (1-4) 32 (14-44) 4(2-8)¢ 3(1-6.8) 18 (7.7-28.8)¢ 446 (12.4) 473 (12.1)
40-64 2(2-3) 35 (21-46) 5 (2-8) 4(1-8) 19.7 42.3(11.8) 474 (11.3)
(10.4-28.9)
65-79 3(2-4) 33 (20-43.3) 5(2-8) 5 (2-8) 21.3 409 (11.92) 475 (11.6)
(12.1-30.4)
>80 3(2-4) 335 (24-443) 4(1-6) 4 (2-8) 23.1 (12-32.2) 378 (10.5) 497 (10.4)
Education
Low 3 (2-4) 36 (24-46.3)° 5 (2-9)¢ 5 (2-9) 20.4 39.4 (11.9)c 46.0 (12.9)¢
(10.8-30.1)
Middle 3 (2-4) 34 (21-44.8) b5 (2-8) 4 (2-8) 20.8 416 (11.8) 476 (11.2)
(11.7-30.4)
High 2(2-3) 28 (16-41) 4 (1-7) 3(1-6) 20.9 (11.6—29) 448 (11.1) 492 (10.4)
Marital status
Single 3 (2-4) 34 (18-43): 4 (2-7) 4 (1=7)° 20.5 (11-29.1)¢ 425 (12.0) 472 (11.4)
Married 3(2-3.8) 33 (20-44) 5 (2-8) 4 (2-8) 20.6 42,0 (11.5) 479 (11.3)
(11.4-29.8)
Divorced 3(2-4) 38 (25-46) 5 (3-8) 5 (3-9) 20.7 40.2(11.8) 4592 (12.1)
(12.2-33.9)
Widowed 3 (2-5) 37 (25.5-46.8) 5 (2-9) 5 (2-8) 21.6 377 (11.3) 46.4 (11.7)
(12.5-30.5)
Household
composition
Alone 3 (2-4) 36 (25-46) 5 (2-8) 4 (2-9)¢ 21.8 39.1 (11.0) 46.1 (11.6)¢
(12.9-31.6)¢
With someone else 3 (2-3) 33 (19-44) 5 (2-8) 4(1-8) 20.4 (11-29.5) 423 (11.6) 478 (11.4)
Healthcare facility 5 (2.3-6.8) 38(26.5-49) 6(2-12) 5(2-8) 222 325 (12.1) 455 (11.3)
(12.2-35.5)
Chronic condition
No 2 (2-3)° 32 (18-43) 4(2-8)¢ 4(1-7) 20.8 433 (11.3) 479 (11.6)e
(11.4-29.8)
Yes 3(2-4) 38.9 (29-48) 5 (3-8) 5 (3-9) 20.3 36.5 (11.1) 46.3 (11.0)
(11.5-30.4)

HADS = Hospital Anxiety and Depression Scale, IQR = interquartile range, SF-36 = 36-ltem Short Form Survey.
2Lower scores indicate better health outcomes.

Higher scores indicate better health outcomes.

Statistical significant difference between the subgroups: °p < 0.001; 4p = 0.01-0.05; ¢p = 0.001-0.01.
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overestimate the attributable effect of critical illness and ICU
stay (19, 25, 55). Besides, it could improve the evaluation of
interventions (14, 56) because it is plausible that subgroup of
patients respond differently to interventions (14).

Limitations

This study has several limitations. First, half of the patients
completed the questionnaire affer ICU admission, recalling
their health status before admission. Although this was the
only way we could assess the pre-ICU health status in patients
with an unplanned admission, it could have led to recall bias,
potentially leading to an overestimation of baseline function
(24, 55). Second, 20% of the questionnaires were completed
by proxies, showing significantly worse outcomes in frailty, fa-
tigue, anxiety, and depression, compared with questionnaires
completed by patients themselves. The usefulness and relia-
bility of proxies assessments could be criticized because their
perception of baseline status could differ from the patient
(28, 55). On the other hand, studies have demonstrated that
proxies are able to reliably assess patient’s pre-ICU quality of
life (42, 57). The alternative, excluding patients who are unable
to complete the questionnaire by themselves, also introduced
bias (28). And third, the question is whether commonly used
standardized outcome measures, such as the SF-36 and HADS,
adequately reflect patients’ experiences. A previous study, in
which standardized outcome measures were compared with
findings from qualitative interviews, concluded that it is reli-
able to use standardized outcome measures for physical and
mental health impairment (58). However, they emphasized
that caution is needed in interpreting self-reported cognitive
function. Additionally, a recent published study found no clin-
ically relevant correlation between subjective and objective
cognitive function, highlighting thereby the complexity of
cognitive function testing. In our study, cognitive impairment
rates were lower than expected and it is likely that these rates
were an underestimation (59).

CONCLUSIONS

In an era with increasing attention for health problems after
ICU admission, the results of this study indicate that a part
of the ICU survivors already experience impairments in their
physical, mental, and cognitive functioning before their ICU
admission. More than half of the patients suffered from fatigue
and a quarter from symptoms of anxiety and depression. A
lower proportion was frail or cognitive impaired. Substantial
differences in impairment rates were seen between patient sub-
groups. These findings underline the importance of account-
ing for the health status before ICU admission when studying
long-term outcomes in ICU patients.
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