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Abstract

Purpose: We assessed the association between the premorbid functional status (PFS) and 1-year mortality and func-
tional status of very old intensive care patients.

Methods: Using a nationwide quality registry, we retrieved data on patients treated in Finnish intensive care units
(ICUs) during the period May 2012—April 2013. Of 16,389 patients, 1827 (11.1%) were very old (aged 80 years or older).
We defined a person with good functional status as someone independent in activities of daily living (ADL) and able
to climb stairs without assistance; a person with poor functional status was defined as needing assistance for ADL or
being unable to climb stairs. We adjusted for severity of illness and calculated the impact of PFS.

Results: Overall, hospital mortality was 21.3% and 1-year mortality was 38.2%. For emergency patients (73.5% of all),
hospital mortality was 28% and 1-year mortality was 48%. The functional status at 1 year was comparable to the PFS
in 78% of the survivors. PFS was poor for 43.3% of the patients. A poor PFS predicted an increased risk of in-hospital
death, adjusted odds ratio (OR) 1.50 (95% confidence interval, 1.07-2.10), and of 1-year mortality, OR 2.18 (1.67-2.85).
PFS data significantly improved the prediction of 1-year mortality.

Conclusions: Of very old ICU patients, 62% were alive 1 year after ICU admission and 78% of the survivors had a

functional status comparable to the premorbid situation. A poor PFS doubled the odds of death within a year. Knowl-
edge of PFS improved the prediction of 1-year mortality.
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Introduction

The number of elderly people will increase markedly
in the near future [1]. Old patients have poorer out-
comes after intensive care than younger patients [2, 3].
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Chronological age is not itself a decisive factor for prog-
nosis, but old age is frequently accompanied by frailty,
which impairs the capacity to recover from a critical ill-
ness [4-9].

Previously, many researchers considered patients aged
over 65 years to be elderly [10-12]. Many recent studies
have categorised patients aged 80 years or over as ‘elderly’
[3], ‘very elderly’ [13—15] or ‘very old’ [9, 16, 17]. In the
terminology used by the European Union (EU), ‘very old’
refers to people aged 80 years and over [18]. In fact, the
age of 65 years, which was regarded as ‘elderly’ in studies
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of decades past, is near the median age of all the intensive
care patients in more recent studies [3, 19].

Age is included in scoring systems used for predicting
the hospital mortality of intensive care patients [20, 21].
In these scoring systems, all patients aged 80 years or
older receive equal points based on their age, regardless
of their functional status, which can be highly variable [9,
19]. A recent study demonstrated that the pre-admission
functional status alone predicts long-term mortality bet-
ter than the Acute Physiology and Chronic Health Evalu-
ation (APACHE) IV score [19].

The aim of this study was to explore to what extent the
premorbid functional status (PFS) predicts the 1-year
mortality of very old intensive care patients (those aged
over 80 years). We hypothesised that a poor PFS would
be associated with a poor 1-year outcome.

Methods

The Research Ethics Committee of the Northern Savo
Hospital District approved the protocol of this observa-
tional cohort study (225/13.02.00/2016). Authorisation
for the research was obtained from the National Institute
for Health and Welfare (THL/1585/5.05.00/2016).

We defined patients aged 80 years and over as ‘very
old; in accordance with recent literature [9, 16, 17] and
the EU definition [18]. We retrieved data on patients who
had been treated in Finnish intensive care units (ICUs)
during the period from May 2012 to April 2013, using the
Finnish Intensive Care Consortium’s (FICC’s) database.
The FICC database includes information on admissions
to all general ICUs [22].

We gathered data on the age, gender, length of stay
in the ICU, type of ICU admission (scheduled surgical,
emergency surgical or medical), diagnosis and PES of
the patients. On the basis of the primary diagnosis that
necessitated intensive care, we classified the patients
into ten categories: cardiac or vascular surgery, gastroin-
testinal surgery, neurological or neurosurgical diseases,
trauma, other surgery, cardiovascular diseases, respira-
tory diseases, metabolic disturbances, intoxication and
miscellaneous. We measured the severity of the illness
using the Simplified Acute Physiology Score II (SAPS II)
[21] and the presence and severity of organ dysfunctions
during the first 24 h using the Sequential Organ Failure
Assessment (SOFA) [23, 24]. We assessed the treatment
intensity with the Therapeutic Intervention Scoring Sys-
tem (TISS) [25].

The patients’ premorbid capacity is routinely recorded
in the FICC database using the WHO/ECOG perfor-
mance status classification [26]. We used these data to
assess independence in activities of daily living (ADL).
Since May 2012, FICC data collection has included more
detailed information about the PFS of patients older than

Take-home message

In Finnish ICU patients aged 80 years or over, 6 out of 10 were still
alive 1 year after ICU admission and 5 out of 10 were alive and had

a functional status comparable to the premorbid situation. A poor
premorbid functional status (defined as need for assistance in activi-
ties of daily living or inability to climb stairs) doubled the odds of
death within a year.

80 years. Their functional status, based on five physical
activities (getting out of bed, moving indoors, dressing
themselves, climbing stairs and walking 400 m) is docu-
mented. For each of these activities, data concerning
whether or not the patient has been able to manage with-
out assistance are recorded. Additionally, their accom-
modation type (lives at home or in institutional care) is
documented. PFES is assessed preferably on admission,
but in all cases during the ICU stay. The information is
obtained by interviewing the patient or his/her next
of kin. If the patient is unable to answer the questions
because of his/her critical condition, the family are inter-
viewed as soon as they visit the ICU or are in telephone
contact with the ICU staff. The functional status 1 year
after ICU treatment is assessed using a questionnaire that
is sent to the patient.

We determined the discriminative ability of each of
the five physical activities to be a prognostic factor, using
vital status 1 year after ICU admission as the endpoint.
The ability to climb stairs turned out to have the best pre-
dictive ability (Supplementary Table S1). Thus, we clas-
sified a person who is independent in ADL and able to
climb stairs without assistance as one with a good PFS.
Conversely, a person who is either dependent on assis-
tance for ADL or unable to climb stairs without assis-
tance was classified as having a poor PFS.

We also created a ‘functional status score’ that calcu-
lates the total number of the five physical activities man-
ageable without assistance. We then compared the PFS
score (maximum five points) with the survivors’ scores
1 year later.

We used hospital mortality, 1-year mortality and func-
tional status 1 year after intensive care as the primary
endpoints. We defined the intensity of treatment and
orders to restrict treatment activity as secondary end-
points. We assessed the associations of the PFS with each
endpoint.

We conducted our statistical analyses with SPSS ver-
sion 24 (IBM Corp, Armonk, NY, USA). We used a chi-
square test to compare categorical variables, a ¢ test to
compare continuous variables with normal distributions
and a Mann-Whitney U test for continuous variables
with skewed distributions.
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We performed univariate logistic regression analyses
to assess the association of baseline variables with hos-
pital and 1-year mortalities. The variables that were sig-
nificant in the univariate analyses (significance criterion
for variable exclusion set at p>0.10) were included in
the multivariate regression analysis in order to test their
independent association with hospital and 1-year mortal-
ities. Because of interaction between the admission type
and diagnostic categories, we included only the admis-
sion type in the multivariate analyses. A multivariate
regression analysis was first performed without parame-
ters reflecting the PFS, following which these parameters
were added to the analysis one at a time. We present the
results as odds ratios (OR) with 95% confidence intervals
(CD).

We calculated the predicted probabilities of hospital
mortality and 1-year mortality with two prognostic mod-
els. First, we created a model with the following predictor
variables: age, gender, admission type and SAPS II score
without admission type points. Second, we added the
PES. To evaluate whether adding PFS data to the prog-
nostic model improved its predictive ability, we assessed
the area under the receiver operating characteristic curve
(AUROC) for each model. We tested the statistical sig-
nificance of the difference between the AUROC values
with R statistical software using the roc.test function in
the ROC package with the paired samples option and the
bootstrap method. p values less than 0.05 were consid-
ered statistically significant.

Results

During the 1-year study period (May 2012-April 2013),
there were 17,451 admissions of patients aged 15 years
or older to 25 Finnish ICUs. We excluded readmis-
sions (1062, 6.1%), leaving 16,389 patients, of whom
1827 (11.1%) were very old (>80 years). Data on the
1-year vital status were available for 1791 (98%) very old
patients. The baseline characteristics of the study popula-
tion are presented in Table 1. The characteristics of the
very old patients, stratified according to mortality out-
comes, are presented in Table 2.

The results of the univariate and multivariate analyses
are presented in Table 3. The baseline characteristics are
presented separately for scheduled patients and for emer-
gency surgical and emergency medical patients in the
Supplementary Table S3, and outcome data for the emer-
gency patients are presented in Supplementary Tables S4
and S5. A poor PFS predicted an increased risk for in-
hospital death (adjusted OR 1.50, 95% CI 1.07-2.10). Its
independent association with 1-year mortality was even
stronger (adjusted OR 2.18, 95% CI 1.67-2.85).

PES was poor for 43.3% of the very old patients. Hospi-
tal mortality was 13.7% (107/779) for the patients with a

Table 1 Baseline characteristics of the study population

Number of admissions 14,562 1827
Age, years 61 (49-70) 83 (81-85)
Male gender, n (%) 9478 (65.1) 920 (50.4)
Scheduled surgical 275 26.5
Emergency surgical 18 21.8
Medical 542 516
Diagnostic categories,%
Cardiac or vascular surgery 232 300
Gastrointestinal surgery 7.3 11.2
Neurological or neurosurgical 18.8 10.2
diseases
Trauma 6.4 32
Other surgery 35 1.7
Cardiovascular diseases 123 20.2
Respiratory diseases 9.3 1.9
Metabolic disturbances 114 9.2
Intoxication 4.0 0.2
Miscellaneous 37 22
SAPS 1| 29 (21-42) 9(31-50)
SAPS Il without age points 9 (12-31) (1 3-32)
SAPS Il without admission type 25 (17-36) 4 (27-44)
SAPS Il without admission type 5(8-25) (9 26)
and age points
SOFA24 5(3-8) 6 (4-8)
TISS 29.3(22.0-374) 30.7 (24.5-38.5)
LOSIcU 1.36 (0.88-3.11)  1.48(0.90-2.92)
Independent in ADL, % 88.3? 66.3°
Hospital mortality 10.6% 21.3%
1-year mortality 20.9% 38.2%

Data for continuous variables are presented as median values (interquartile
ranges)

SAPS Il Simplified Acute Physiology Score, SOFA24 Sequential Organ Failure
Assessment score based on the first 24 h, TISS mean daily Therapeutic
Intervention Scoring System 76 score, LOS ICU length of stay (days) in intensive
care unit, ADL activities of daily living

p=0.001 for “SAPS Il without admission type and age points”; p <0.001 for all
other variables. Data available for 298.4%, ®98.2%

good PFS, but 23.5% (140/595) for those with a poor PFS
(p<0.001). The 1-year mortality was 25.5% (199/779) for
patients with a good PFS and 47.1% (280/595) for those
with a poor PFS (p<0.001). The hospital and 1-year mor-
talities for very old patients with good and for those with
poor PFES, stratified by admission type, are presented in
Fig. 1. A poor PFS was associated with an increased risk
of death within 1 year among medical patients (adjusted
OR 1.82, 95% CI 1.30-2.54) and an even greater risk
increase in surgical patients (adjusted OR 3.55, 95% CI
2.31-5.45). Figure 2 depicts hospital and 1-year mortali-
ties of patients according to each PFS component.
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Table 2 Characteristics of the very old (80 years and over) study population by outcome

Number of admissions 1410 (78.7%) 381 (21.3%) 1107 (61.8%) 684 (38.2%)
Age, years 83 (81-85) 83 (81-86) 0.030 83 (81-85) 83 (81-86) <0.001
Male gender, n (%) 675 (47.9) 230 (60.4) <0.001 524 (47.3) 381 (55.7) 0.001
Scheduled surgical 326 42 376 86
Emergency surgical 219 21.5 20.3 243
Medical 455 74.3 42.1 67.1

Cardiac or vascular surgery 351 10.2 40.7 12.3

Gastrointestinal surgery 11.0 121 103 12.7

Neurological or neurosurgical diseases 10.6 89 9.5 11.5

Trauma 34 24 35 26

Other surgery 1.8 1.0 13 23

Cardiovascular diseases 159 375 13.8 313

Respiratory diseases 10.6 16.3 9.9 14.9

Metabolic disturbances 89 10.0 8.5 10.1

Intoxication 0.2 03 0.3 0.1

Miscellaneous 24 1.3 23 20
SAPS I 36 (31-45) 56 (45-71) <0.001 35(30-43) 48 (39-63) <0.001
SAPS Il without age points 18 (13-27) 38 (27-53) <0.001 17 (12-25) 30 (21-45) <0.001
SAPS Il without admission type 32(26-39) 50 (38-65) <0.001 31(25-37) 42 (33-56) <0.001
SAPS Il without admission type and age points 14 (8-21) 32 (20-47) <0.001 13 (7-19) 24 (15-38) <0.001
SOFA24 6 (4-8) 9(7-11.5) <0.001 6 (4-8) 8(5-10) <0.001
TISSavg 303 (24.0-38.7)  32.0(27.0-37.6) 0.039 31.0 (24.0-40.0) 30.5(255-36.3) 0.104
LOS ICU 1.24 (0.90-2.78) 1.89 (0.90-4.32) <0.001 1.14 (0.90-2.67) 1.80(0.91-3.92)  <0.001
Non-independent in ADL, % 313 424 <0.001 264 45.2 <0.001
Unable to live at home, %P 10.9 129 0351 9.0 15.3 <0.001
Unable to move indoors, %° 4.2 83 0.006 32 8.1 <0.001
Unable to walk 400 m, % 269 35.7 0.005 232 386 <0.001
Unable to climb stairs, % 258 325 0.004 194 36.7 <0.001
Unable to dress themselves, % 8.0 10.7 0171 5.7 13.7 <0.001
Unable to get out of bed, %9 3.8 79 0.004 24 45 <0.001
Poor premorbid functional status, %" 404 56.7 <0.001 352 585 <0.001

Data for continuous variables are presented as median values (interquartile ranges)

Poor premorbid functional status, a person dependent on assistance for ADL or unable to climb stairs without assistance

SAPS I Simplified Acute Physiology Score, SOFA24 Sequential Organ Failure Assessment score based on the first 24 h, TISSavg mean daily Therapeutic Intervention

Scoring System score, LOS ICU length of stay (days) in intensive care unit, ADL activities of daily living

Data available for 298.2%, °81.4%, ©79.6%, 978.7%, ©77.7%, 778.8%, 978.8%, "76.7%

Adding data on the PFS did not result in a statistically
significant improvement in the discriminative ability to
predict hospital mortality [AUROC 0.833 (95% CI 0.807—
0.859) vs. 0.830 (0.803-0.857), p=0.169]. However, PFS
data improved discrimination regarding 1-year mortal-
ity prediction [AUROC 0.789 (0.764-0.813) vs. 0.772
(0.747-0.798), p=0.002].

Orders to restrict treatment intensity (including orders
to withhold treatments or withdraw ongoing treatments)

were documented for 3.0% of scheduled surgical, 25.4%
of emergency surgical and 33.0% of medical admissions.
Treatment restrictions were set for 32.3% (192/595)
of patients with a poor PFS, as compared to 13.5%
(105/779) of those with a good PFS (p<0.001). In mul-
tivariate analysis (Table S2), a poor PFS predicted treat-
ment restrictions (adjusted OR 2.18, 95% CI 1.60-2.97).
Hospital mortality was 55.6% (233/419) for patients with
treatment restrictions and 10.8% (148/1372) for those



Table 3 Predictors of hospital and 1-year mortality in the very old (80 years and over) study population

Age® 1.040
1.659

1.004-1.077
1.317-2.088

0.030 NS

Male gender <0.001 1.663 1.264-2.188 <0.001

Scheduled surgical Reference Reference

Emergency surgical 7613 4371-13.258 <0.001 4.565 2.563-8.131 <0.001

Medical 12.646 7.535-21.222 <0.001 5449 3.175-9.354 <0.001
SAPS Il without admission type® 1.092 1.081-1.102 <0.001 1.081 1.070-1.092 <0.001
Non-independent in ADL 1617 1.278-2.045 <0.001 NS
Unable to live at home 1.209 0.811-1.802 0.352 NS
Unable to move indoors 2.064 1.214-3.507 0.007 1.846 1.001-3.405 0.050
Unable to walk 400 m 1.506 1.129-2.010 0.005 1456 1.035-2.049 0.031
Unable to climb stairs 1.542 1.145-2.078 0.004 1.386 0.970-1.979 0.073
Unable to dress themselves 1.369 0.872-2.152 0.173 NS
Unable to get out of bed 2173 1.257-3.756 0.005 1.823 0.979-3.392 0.058
Poor premorbid functional status 1.932 1463-2.553 <0.001 1.501 1.074-2.098 0017
Age® 1.086 1.054-1.121 <0.001 1.081 1.044-1.120 <0.001
Male gender 1.399 1.155-1.694 0.001 1428 1.145-1.780 0.002
Bpeofadmission

Scheduled surgical Reference Reference

Emergency surgical 5.202 3.708-7.297 <0.001 3.501 2.453-4.998 <0.001

Medical 6.945 5.137-9.390 <0.001 3.983 2.898-5474 <0.001
SAPS Il without admission type® 1.073 1.064-1.083 <0.001 1.064 1.054-1.073 <0.001
Non-independent in ADL 2276 1.858-2.789 <0.001 1.755 1.383-2.227 <0.001
Unable to live at home 1.827 1.317-2.534 <0.001 1.640 1.134-2.372 0.009
Unable to move indoors 2.655 1.632-4.319 <0.001 2.269 1.338-3.848 0.002
Unable to walk 400 m 2.084 1.643-2.644 <0.001 2.048 1.561-2.687 <0.001
Unable to climb stairs 2417 1.887-3.096 <0.001 2.287 1.719-3.044 <0.001
Unable to dress themselves 2.606 1.785-3.806 <0.001 2302 1.520-3.484 <0.001
Unable to get out of bed 3.844 2.267-6518 <0.001 3.094 1.757-5450 <0.001
Poor premorbid functional status 2.591 2.063-3.253 <0.001 2.181 1.670-2.848 <0.001

Poor premorbid functional status, a person dependent on assistance for ADL or unable to climb stairs without assistance

Multivariate analysis includes variables that were significant (with the significance criterion for variable exclusion set at 0.10) in univariate analyses. The first phase of
binary multivariate logistic regression analysis was performed without premorbid functional status variables and then the variables were tested individually

OR odds ratio, C/ confidence interval, SAPS Il Simplified Acute Physiology Score, ADL activities of daily living

? For each additional year of age
b For each additional point

without restrictions (p<0.001). The 1-year mortality
was 77.8% (326/419) for patients with treatment restric-
tions and 26.1% (358/1372) for those without restrictions
(p<0.001). The mean daily TISS score, reflecting intensity
of treatment, was 32.0 (interquartile range 25.0-40.0) for
patients with a good PFS and 29.2 (24.0-35.0) for those
with a poor PFS (p<0.001).

For 1-year survivors (#=1107), data on the PFS was
available for 903 (81.6%), data on functional status at
1 year for 822 (74.3%) and data on both of these for 676
(61.1%) patients. The PFS score was at least 4 out of 5
in 84.4%, and the score was at least 4 out of 5 in 79.6%
1 year after intensive care. The functional status score at
1 year after intensive care was the same or better than the
premorbid score for 77.8% of the survivors in the overall
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patient population, and for 84.9% in scheduled surgical
patients, for 79.3% in emergency surgical patients and for
70.0% in medical patients (Supplementary Tables S6—8).
Of all the 1-year survivors, 84.2% lived at home 1 year
after ICU admission, and 88.3% of the survivors who had

lived at home before the ICU admission were still living
at home.

Discussion

In this nationwide, multicentre, observational regis-
try study on 1827 very old ICU patients (those aged
80 years or over), 79% of the patients were discharged
alive from the hospital, and 62% were alive 1 year after

ICU admission. Of 1-year survivors, 78% had a functional
status comparable to the premorbid situation, and 84% of
them lived at home 1 year after ICU admission.

A key finding of our study is that the PFS was inde-
pendently associated with 1-year mortality in very old
patients. A poor PFS doubled the odds of death within
1 year. This association was particularly strong for sur-
gical patients; the odds of death within a year were 3.5-
fold higher for surgical patients with a poor PFS than for
those with a good PFS.

Some previous studies have also found that the pre-
admission functional status affects the probability of
death in critically ill old patients. Heyland et al. [16, 27]
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studied very old (>80 years) ICU patients in Canada.
They found that a good baseline functional performance
was predictive of 1-year survival and better performance.
The 1-year survival was 50%, and only about 50% of the
survivors recovered to their premorbid level of physical
functioning [16, 27]. Only one-third of the survivors who
had lived at home before ICU admission returned home
[16]. Heyland et al. did not include scheduled surgical
admissions and admissions that lasted under 24 h in their
study, which may explain the somewhat poorer outcomes
than those found in our study.

The number of scheduled surgical patients was rather
high (26.5%) in our study. Most of these patients were
admitted after cardiovascular surgery. For emergency
patients, hospital mortality was 28%, and 1-year mortal-
ity was 48%, which is comparable to the mortality out-
comes in the study by Heyland et al. [27]. For the majority
of 1-year survivors in our study, regardless of the type of
admission, the functional status at 1 year was comparable
to that of the premorbid situation.

Krinsley et al. [19] found that the functional status
before ICU admission is an independent predictor of
hospital mortality. They also noticed that comorbidities,
which may be used as indicators of chronic health status,
do not necessarily correlate with a patient’s functional
capacity. Recently, Flaatten et al. [15] studied frailty and
outcomes in very old (>80 years) ICU patients. They
found that the presence of frailty is independently associ-
ated with 30-day mortality with an OR of 1.5. Interest-
ingly, we found that a poor PFS predicted an increased
risk for in-hospital death with an adjusted OR of 1.5.
Flaatten et al. [15] defined frailty as a value of 5 or higher
on the Clinical Frailty Scale (CES) [28]. CFES values below
5 describe people who are not dependent on help for
daily activities, whereas the value 5 describes mild frailty,
typically associated with evident slowing of physical
activities, and values higher than 5 mean more severe
frailty. It is plausible that our simple definition of poor
PES (need for help in ADLs or inability to climb stairs)
may be nearly comparable to the definition of frailty used
by Flaatten et al.

The relevance of assessing frailty in association with
intensive care has received considerable attention
recently. In their systematic review, Pugh et al. [29] evalu-
ated the available evidence concerning the feasibility and
reliability of frailty assessment in the critically ill. They
stated that using conventional frailty assessment tools
may be problematic in critical illness. Frailty assessment
of critically ill patients often relies on proxies, and the
reliability of assessment tools should be evaluated.

We found that a medical reason for ICU admission,
as opposed to surgical admission, was a strong risk fac-
tor for adverse outcomes. This accords with findings

from other studies; elderly patients admitted after surgi-
cal treatment, especially scheduled operative care, have
better survival rates than those admitted for a medical
reason [16, 27]. However, we found that a poor PFS wors-
ened the 1-year prognosis of surgical patients even more
strongly than that of medical patients. Among patients
with a poor PFS, the 1-year mortality of emergency sur-
gical patients was not remarkably different from that of
medical patients.

Living at home was only weakly associated with sur-
vival in our study population. This is probably explained
by the fact that even people with poor physical health can
live at home with the help of their families or outpatient
healthcare systems. Thus, although living in institutional
care is a known risk factor for a poor long-term outcome
[30], living at home does not necessarily mean a good
long-term prognosis.

We tested the prognostic value of different physi-
cal activities and, on the basis of these analyses, defined
a good PFS as independence in ADL and the ability to
climb stairs without assistance. In the multivariate analy-
ses, the abilities to get dressed and to get out of bed were
strongly associated with survival. However, there were
few patients who were unable to perform these functions.
We presume that a majority of patients with limitations
in these activities have not been referred or admitted to
intensive care.

Currently, no clinical prediction tool exists that is
validated specifically for the very old. Commonly used
severity-of-disease scoring systems include age [9, 21].
However, the capacity to recover from a critical illness
cannot be estimated on the basis of chronological age
alone. In our study, each of the five functional status
parameters correlated with mortality more strongly than
age. Adding information about the PES to our predic-
tion model significantly improved its predictive ability
for 1-year mortality. This result, in addition to the results
of other studies [4, 15, 31], suggests that prediction mod-
els could be improved by incorporating factors reflecting
physiological age in addition to chronological age.

The results of our study may have clinical implica-
tions. We have demonstrated that a simple measure of
functional status, the combination of independence in
ADL and ability to climb stairs, is a useful indicator of a
patient’s physiological reserves that affect the ability to
recover from a critical illness. Asking simple questions
about the PFS gives important information in addition
to the physical examination of very old patients. Our
study is based on data collected prospectively to a nation-
wide high-quality database, which means that the study
population is well representative of very old general ICU
patients.
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There are limitations to our study. The study popula-
tion is prone to selection bias. For example, only 5% of
the very old patients were unable to move indoors, only
5% were unable to get out of bed without assistance, and
only 9% were unable to dress themselves (Fig. S1). It is
likely that many old patients with a poor functional sta-
tus, very old age or a do-not-resuscitate order were never
referred to or admitted to the ICUs. Therefore, our study
population can be assumed to represent the very old who
were initially considered to have reasonable chances to
recover from their critical illness. Nevertheless, the PFS
had a significant impact on the prognosis even in this
selected population, which actually strengthens the rea-
soning that PFS strongly affects the outcome.

In addition to admission policies, decisions to limit
treatment intensity in the ICU may have affected our
study population and their outcomes. A poor PFS was
associated with a lower treatment intensity and with
more treatment restrictions. Several other studies have
documented more restrictions on life-sustaining treat-
ment modalities in the elderly or very old as compared
to younger patients [32, 33]. The treatment intensity
for the very old has been previously documented to
be lower, and the length of stay shorter, compared to
younger patients [2, 33]. However, in our study, the treat-
ment intensity, as measured with TISS points, was actu-
ally higher in the very old than in younger patients. The
median length of ICU stay was also longer in the very old
than in younger patients.

In summary, six out of 10 very old intensive care
patients were still alive 1 year after ICU admission, and
five out of 10 were alive and had a functional status com-
parable to the premorbid situation. However, a poor PFS
doubled the odds of death within a year, highlighting the
importance of information on functional performance.
Knowledge of PFS improved significantly the prediction
of 1-year mortality.
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