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Background: It is unknown whether physicians treating critically ill patients have real-

Methods: We sent a survey by email to Finnish anesthesiologists to investigate their
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patients based on data available at the beginning of intensive care. We presented
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12 fictional but real-life-based patient cases and asked the respondent to estimate
the probability of 1-year survival in each case by choosing one of the alternatives 5%,
10%-90% in 10% intervals and 95%. We compared the physicians' estimates to regis-
try data-based realistic prognoses of comparable patients treated in the ICU. Based
on the difference between the estimate and the realistic prognosis, we categorized
the estimates into three groups: (1) difference less than 10 percentage points, (2) dif-
ference between 10 and 20 percentage points, and (3) difference over 20 percentage
points.

Results: We received 210 responses (totally 2520 estimates). Of the respondents,
43 (20.5%) were specialists working mainly in the ICU, 81 (38.6%) were specialists
working occasionally in the ICU, 47 (22.4%) were specialists not working in the ICU,
and 39 (18.6%) were doctors in training. The difference between the estimate and
the realistic prognosis was less than 10 percentage points for 1083 (43.0%) estimates,
between 10 and 20 percentage points for 645 (25.6%) estimates, and over 20 per-
centage points for 792 (31.4%) estimates, out of which 612 (24.3% of all estimates)
underestimated and 180 (7.1%) overestimated the likelihood of survival. The median
error (the median of the differences between the estimate and the realistic prognosis)
for all estimates was —8.8 [interquartile range (IQR), —20.0 to —0.2], which means
that the most typical response underestimated the likelihood of survival by 9 percent-
age points. Based on the 12 estimates, we calculated the median error for each

respondent. The median (IQR) of these median errors was —8.6 (—12.6 to —5.0) for
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1 | INTRODUCTION

Estimating patients' ability to benefit from intensive care is an essen-
tial part of daily work of physicians dealing with critical conditions.
Decisions about initiating or withholding intensive care are partly
based on physicians' estimates of the usefulness or futility of care.
For patients admitted to intensive care units (ICUs), scoring systems
that quantify severity of illness and convert it to probability of in-
hospital death are available.2> However, although these systems are
useful for estimating expected mortalities in groups of patients, they
are unable to tell which individual patients will die.®

Data about physicians' skills to estimate the long-term prognosis of
critically ill patients are scarce. Opinions about whether a patient might
benefit from treatment in the ICU and whether or not that patient should
be admitted to the ICU do vary.”" Physicians seem to have a tendency
to underestimate the likelihood of survival.l® Even so, scoring system-
based predictions do not outperform ICU physicians' predictions in dis-
criminating between patients who will survive and those who will die.*?

We decided to investigate the ability of Finnish anesthesiologists
to correctly estimate the probability of 1-year survival of ICU patients,

based on information available at the beginning of the ICU admission.

2 | METHODS

Kuopio University Hospital gave an organizational permission to this
study (research ID 507T051 Ennuste ICU, 1PY4178). We did not col-
lect data that would enable identifying respondents. A Research
Ethics committee approval was not required.

We sent information about the study and a link to a survey by email
to members of the Finnish Society of Anaesthesiologists. At the time of
the survey in March-April 2023, the Society had an active email address
for 887 of its 1249 members. The survey was open for responses dur-
ing 2 weeks from March 23 to April 6, 2023. We sent reminder emails
to everyone on the mailing list totally three times.

diction tools are needed.

specialists working mainly in the ICU, —8.1 (—13.0 to —5.2) for specialists working
occasionally in the ICU, —9.7 (—17.7 to —6.3) for specialists not working in the ICU,
and —9.1 (—14.5 to —5.1) for doctors in training (p = .29).

Conclusion: Finnish anesthesiologists commonly misestimate the long-term progno-
ses of ICU patients, more often underestimating than overestimating the likelihood of

1-year survival. More education about critically ill patients' prognoses and better pre-

estimation of survival, intensive care, long-term, outcome, prognosis, survey

Estimating the long-term prognoses of ICU patients is challenging. This assessment shows that
physicians, when asked, often tend to underestimate the likelihood of survival.

The survey included questions about the respondents” profes-
sional background; if they work in the ICU or not, and whether they
are specialists or doctors in training. Based on the background charac-
teristics of the respondents we divided them into four groups: special-
ists working mainly in the ICU, specialists working occasionally in the
ICU, specialists not working in the ICU, and doctors in training. We
also asked about the length of working experience in an ICU; response
options were less than 5 years, 5-9 years, and 10 years or more.

In the survey we presented 12 fictional patient cases, represent-
ing typical ICU patients. In each case, the respondent was told that
the patient had already been admitted to the ICU. The presented
patient characteristics included age group (<40 years, 40-59 years,
60-69 years, 70-79 years, or 80-84 years), a brief description of pre-
morbid functional capacity, type of admission, type and severity of
acute illness, and organ failures. The data were selected from variables
that are part of routine data collection to the national ICU quality reg-
istry, the Finnish intensive care consortium (FICC), and represent core
information usually available when making decisions about ICU admis-
sion. The patient cases are presented in Additional file 1 in Data S1.

For each case, we asked the respondent to estimate the likelihood
of the patient being alive 1 year after ICU admission, choosing from the
alternatives 5%, 10%-90% in 10% intervals, and 95%. To determine
realistic prognoses, we retrieved data on vital status of ICU patients
1 year after ICU admission from the FICC database. For each fictional
case presented in the survey, we considered as realistic prognosis the
true 1-year survival of ICU patients that have been treated in Finnish
ICUs and whose data have been registered in the national ICU registry,
and who had similar characteristics as the fictional patient. We catego-
rized the estimates based on the difference between the estimate and
the realistic prognosis into three groups: (1) difference less than 10 per-
centage points, (2) difference between 10 and 20 percentage points,
and (3) difference over 20 percentage points.

For each respondent, we calculated the difference between the
estimate and the realistic prognosis for each case. To assess the over-

all prognostic ability of the respondent, we calculated the median of
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these differences (median error) for each respondent. We then com-
pared the distribution of these median errors across four physician
groups: specialists working mainly in the ICU, specialists working
occasionally in the ICU, specialists not working in the ICU, and doctors
in training. We also compared groups based on years of working expe-
rience in the ICU.

At the end of the survey, we asked the respondent's opinion
about the minimum probability of 3-month survival and of 1-year sur-
vival required for ICU care, including invasive mechanical ventilation,
to be meaningful. These questions were presented separately con-
cerning patients younger than 80 years old and those aged over
80 years. The response options were 1%, 2%, 3%, 4%, 5%, 5%-10%,
10%-20%, 20%-30%, 30%-40%, 40%-50%, and >50%. In addition,
one response option to the question about 1-year survival was:
“Intensive care is meaningful if the three-month prognosis is good
enough, and the one-year prognosis is therefore not a relevant
question.”

We evaluated data and performed statistical analyses with SPSS
version 27 (IBM Corp. licenced). We compared categorical variables
with a chi-square test as appropriate. We compared groups with the
Kruskal-Wallis test.

3 | RESULTS

Of the 887 invited physicians, 210 (23.7%) responded to the survey,
yielding 2520 estimates (210 responses x 12 cases). Of the respon-
dents, 43 (20.5%) were specialists working mainly in the ICU,
81 (38.6%) were specialists working occasionally in the
ICU, 47 (22.4%) were specialists not working in the ICU, and
39 (18.6%) were doctors in training.

The length of working experience in an ICU was less than 5 years
for 8 (19%), 5-9 years for 13 (30%), and 10 years or more for
22 (51%) of the specialists working mainly in the ICU. Of specialists
working occasionally in the ICU, 17 (21%) had less than 5 years,
27 (33%) had 5-9 years, and 37 (46%) had 10 years or more of work-
ing experience in the ICU. Of specialists not working currently in the
ICU, many had previous experience of working in an ICU: less than
5 years for 27 (57%), 5-9 years for 3 (6%), and 10 years or more for
17 (36%). For all doctors in training, working experience in an ICU was
less than 5 years.

The difference between the estimate and realistic prognosis was
less than 10 percentage points for 1083 (43.0% of all estimates),
between 10 and 20 percentage points for 645 (25.6%), and over
20 percentage points for 792 (31.4%) estimates. Of the estimates with
misestimation exceeding 20 percentage points, 612 (24.3% of all esti-
mates) underestimated and 180 (7.1%) overestimated the likelihood
of survival. The distributions of the estimates for all cases in the sur-
vey are presented in Figure 1. The median of the estimates was within
10 percentage points of the realistic prognosis in eight of 12 cases.
The direction of error was underestimation in all the other four cases.
At best, for a middle-aged patient with diabetic ketoacidosis, 77% of
responses were within 10 percentage points of the realistic prognosis.

At worst, for an 80-84-year-old patient with need for vasopressor
support after emergency coronary artery bypass grafting, the estimate
of the probability of survival was over 20 percentage points lower
than the realistic prognosis in 63% of responses.

Table 1 presents the realistic prognosis for each case and the
median of estimates with interquartile ranges (IQRs) of the four
groups of physicians. Table 2 presents distribution of estimates to
groups based on the difference between the estimate and the realistic
prognosis.

The median error (the median of the differences between the
estimate and the realistic prognosis) for all 2520 estimates was —8.8
(IQR —20.0 to —0.2), which means that the most typical response
underestimated the likelihood of survival by 9 percentage points.
Based on the 12 estimates, we calculated the median error for each
respondent. The median (IQR) of these median errors was —8.8
(—14.4 to —5.2) for all respondents, —8.6 (—12.6 to —5.0) for special-
ists working mainly in the ICU, —8.1 (—13.0 to —5.2) for specialists
working occasionally in the ICU, —-9.7 (-17.7 to -6.3) for
specialists not working in the ICU, and —9.1 (—14.5 to —5.1) for doc-
tors in training (p = .29) (Figure 2). Median errors in physician groups
based on years of working experience in the ICU are presented in
Figure 3. The estimates of physicians with 10 years or more of work-
ing experience in the ICU were no better than the estimates of physi-
cians with less experience (p = .27).

Table 3 presents the respondents' views about the probability of

survival required for intensive care to be meaningful.

4 | DISCUSSION

In this survey-based study, we investigated the ability of Finnish anes-
thesiologists to estimate the probability of 1-year survival of fictional
but real-life based ICU patient cases. The median estimate was within
10 percentage points of the registry data-based realistic prognosis in
eight of 12 cases. However, we found a tendency to underestimate the
survival probability: the median error was —9 percentage points. There
was no statistically significant difference between groups based on
working status in the ICU. Although the medians of the responses were
quite close to the realistic prognoses, we found substantial variation in
individual responses for almost all cases. Considerable underestimation
was quite common, while overestimation was rare. In most cases the
average degree of underestimation was slight to moderate, but for a
case describing an old septic patient and for a case describing an old
cardiac surgical patient, the underestimation was remarkable.

Also in France, physicians tend to underestimate the likelihood of
survival.!® Even so, mortality prediction by physicians seems to be
more accurate than mortality prediction with specific prediction
models.*®*2 In Finland, most physicians working in ICUs are anesthe-
siologists, and our survey was sent to members of the Finnish Society
of Anaesthesiologists. Somewhat surprisingly, doctors working mainly
in the ICU were not statistically significantly better than other doctors
in estimating the likelihood of survival. This raises the question

whether the Finnish way of training intensivists, where most trainees
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CASE 1: Pneumonia and sepsis, age 70—79 years.
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CASE 3: Gastrointestinal perforation, age 70—79 years.
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CASE 5: Multiple trauma without head injury, age 40-59 years.
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FIGURE 1
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CASE 2: Intoxication, age under 40 years.
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CASE 4: Subarachnoid hemorrhage, age 60—69 years.
50

30

20

[ |

10 30 40 50 60 70 80 90 95

Distribution of estimates of the probability of one-year survival

CASE 6: Intracerebral hemorrhage, age 60—69 years.
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Distribution of the survey respondents' estimates of the probability of 1-year survival of intensive care patients. Green: difference

less than 10 percentage points; yellow: difference between 10 and 20 percentage points; and red: difference over 20 percentage points. The

median estimate is marked in each case.

have anesthesiology as their background specialty, is optimal. Interest-
ingly, a recent study from Switzerland found that internists estimated
the survival probability of critically ill patients more accurately than

ICU physicians.2? The authors suggested closer collaboration between

ICU physicians and internists.

Seniority and collaborative decision-making are associated with

withholding ICU care.?®!* Some authors have concluded that senior

doctors may have a better ability to identify patients who are too sick

to benefit from ICU admission.’® However, we did not find a signifi-

cant difference between the most experienced doctors and the less
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CASE 7: Sepsis, age 80—84 years.

CASE 8: Diabetic ketoacidosis, age 40—59 years.
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CASE 9: Out-of-hospital cardiac arrest, age 60—69 years. CASE 10: Emergency cardiac surgery, age 80—84 years.
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CASE 11: Pneumonia, age 80—84 years. CASE 12: Head trauma, age 60—69 years.
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FIGURE 1 (Continued)

experienced ones in the quality of estimates. Instead, there was large
variation in all physician groups, regardless of the amount of experi-
ence. These findings are consistent with those of a previous study
more than 30 years ago.”

Team-based, collaborative decision-making has been suggested
as a solution to ease the difficulty of deciding about intensive care
when the risk of futility is high.** In our study, the median of the phy-
sicians' estimates was close to the realistic prognosis in the majority

20 30 40 50 60 80 90 95

Distribution of estimates of the probability of one-year survival

of cases, which could be interpreted that a group of physicians is
wiser than many of its members. However, we did actually not study
the estimating ability of groups, as each respondent answered the sur-
vey independently.

Some studies have found that even for patients with identical
baseline characteristics, ICU admission practices do differ.®? Different
physicians' conclusions about whether a patient can benefit from ICU
care and whether he/she should be admitted to the ICU are
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TABLE 1

Case 1: Pneumonia and
sepsis, age 70-79 years
Case 2: Intoxication,
age < 40 years
Case 3: Gastrointestinal

perforation, age 70-
79 years

Case 4: Subarachnoid
hemorrhage, age 60-
69 years

Case 5: Multiple trauma

without head injury, age

40-59 years

Case 6: Intracerebral
hemorrhage, age 60-
69 years

Case 7: Sepsis, age 80-
84 years

Case 8: Diabetic
ketoacidosis, age 40-
59 years

Case 9: Out-of-hospital
cardiac arrest, age 60-
69 years

Case 10: Emergency

cardiac surgery, age 80-

84 years

Case 11: Pneumonia, age
80-84 years

Case 12: Head trauma,
age 60-69 years

PIETILAINEN €T AL.

All Specialists working Specialists working Specialists not
Realistic respondents mainly in the occasionally in the working in the
prognosis  (n = 210) ICU (n = 43) ICU (n = 81) ICU (n = 47)
58% 50 (40-70) 50 (30-60) 60 (40-70) 60 (40-70)
95% 90 (80-95) 90 (80-95) 90 (80-95) 90 (70-95)
45% 50 (40-60) 50 (30-60) 50 (35-60) 50 (40-70)
88% 80 (70-80) 80 (70-90) 80 (70-90) 80 (70-80)
100% 90 (90-95) 95 (90-95) 90 (90-95) 90 (80-95)
18% 5(5-10) 10 (5-10) 5(5-10) 5(5-10)
57% 30 (20-50) 30 (20-50) 30 (20-45) 20 (10-40)
100% 90 (90-95) 90 (90-95) 90 (80-95) 90 (90-95)
59% 50 (30-70) 50 (40-70) 50 (30-70) 40 (20-70)
82% 60 (40-70) 70 (30-80) 60 (40-70) 50 (30-60)
46% 50 (30-60) 40 (30-50) 50 (40-60) 40 (20-70)
85% 70 (60-80) 80 (70-80) 70 (60-80) 70 (60-80)

The realistic prognosis for each case and the median of estimates (and interquartile range) in four physician groups.

Doctors in
training
(n=39)

50 (40-70)

90 (80-95)

50 (40-70)

70 (70-80)

90 (70-90)

10 (5-20)

40 (20-50)

90 (80-95)

50 (30-60)

60 (50-80)

50 (40-60)

70 (60-80)

Note: The boxes are colored based on the difference between the median of the estimates and the realistic prognosis; green: difference less than 10
percentage points, yellow: difference between 10 and 20 percentage points, and red: difference over 20 percentage points.
Abbreviation: ICU, intensive care unit.

TABLE 2 The distribution of estimates to groups based on the difference between the estimate and the realistic prognosis.

Difference between the estimate

and the realistic prognosis

Less than 10 percentage points

10-20 percentage points

Over 20 percentage points

Underestimating

Overestimating

Abbreviation: ICU, intensive care unit.

Specialists working mainly
in the ICU (n = 43)

49.6%
24.2%
26.2%
21.1%

5.1%

Specialists working
occasionally in the
ICU (h= 81)

42.4%
27.8%
29.8%
23.2%

6.6%

different.””? The variability in estimates of long-term survival proba-

bility that we observed in this study could be one factor contributing

to varying admission practices. However, short-term prognosis and

several other factors weigh more in the decision-making than the

longer-term prognosis.'* Previous systematic reviews of the ICU

Specialists not working
in the ICU (n = 47)

37.9%
23.0%
39.0%
30.0%

9.0%

Doctors in
training (n = 39)

42.9%
25.6%
31.4%
23.1%

8.3%

triage have identified dozens'® or even 200 criteria that affect ICU

triage, which reflects the complexity of intensive care decision-

making.

In real life, data available for admission decision-making varies,

and may be either more abundant or limited than in cases presented
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FIGURE 2 The distribution of

median errors of the estimates in

different physician groups. The

horizontal line in each box shows 0.00
the median of the median errors,
and the lower and upper box edges
present the corresponding
interquartile range. Bars show the
range of values except outliers
(open circles and asterisks), which
are defined as values more than 1.5
box lengths from the edge of

the box.
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FIGURE 3 The distribution of median errors of the estimates in
different physician groups according to years of working experience
in the intensive care unit. The horizontal line in each box shows the
median of the median errors, and the lower and upper box edges
present the corresponding interquartile range. Bars show the range of
values except outliers (open circles and asterisks), which are defined
as values more than 1.5 box lengths from the edge of the box.

in this survey. The amount of information and several other factors
interact in the decision-making process. A previous study has empha-
sized that a physician's misestimation of a patient's ability to survive
can lead to overuse instead of appropriate use of critical care
resources.” In our study, many respondents considered rather high
chances of success necessary for intensive care to be meaningful. We
are unable to estimate to what extent an excessively pessimistic per-
ception of the patient's prognosis and a simultaneous requirement of

high chances of treatment success could lead to inappropriate

Specialists working Specialists Doctors
occasionally not working in training
in the ICU in the ICU
Respondents

withholding of intensive care in situations where active care would be
useful. In Finland, it is common to admit a patient to the ICU in situa-
tions of uncertainty, even when the admitting physician thinks that
care may be futile. If the patient does not respond to treatment, with-
drawal of care often takes place promptly.t’

We compared the survey respondents' estimates for fictional
cases with population level mortality from registry data, and did not
prospectively assess actual outcomes of individual patients. There are
also several other limitations to this study. Firstly, the main limitation
is a low response rate with a rather small group of respondents. It is
possible that there may be some selection bias: the respondents may
not be a representative sample of all Finnish anesthesiologists. Physi-
cians with a special interest in triage of ICU patients may be overrep-
resented. Secondly, we did not ask if clinicians would have admitted
the patient to ICU. Thirdly, the number of patient cases presented in
the survey was limited. However, increasing the number of patient
cases and thus increasing the time needed for answering the survey
would probably have reduced the response rate.

In the survey we presented very limited information about the
patient cases, which is a limitation of the study. In real life, more infor-
mation is usually available, and the anesthesiologist commonly sees
the patient when considering ICU admission.

The realistic prognoses were based on mortalities of comparable
patient cases registered in the Finnish national ICU registry. These
mortalities must not be seen as definitive true mortalities, because dif-
ferences in patient characteristics not included in the very limited data
presented, as well as random variation may have affected mortalities.
Moreover, the outcomes of current patients may be different from
the outcomes of historical patients. Thus, there is uncertainty in the
realistic prognoses that we used as references against which the sur-
vey respondents' estimates were compared.

We did not study local availability of ICU beds or triage practices

which could affect physicians' views. The survey was sent to
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TABLE 3 The median of responses to the question about the probability of survival required for intensive care, including invasive mechanical

ventilation, to be meaningful.

Specialists working

All mainly in the
(N =210) ICU (n = 43)

Probability of 3-month
survival

20%-30%
30%-40%

10%-20%
30%-40%

Age < 80 years
Age 80 years or older

Probability of 12-month
survival

10%-20%
20%-30%

5%-10%
30%-40%

Age < 80 years
Age 80 years or older

Abbreviation: ICU, intensive care unit.

anesthesiologists in Finland. The results cannot be generalized to
other countries or other specialties.

5 | CONCLUSIONS

Misestimating the long-term prognosis of ICU patients is common
among Finnish anesthesiologists. More education and better predic-
tion tools are needed to improve the ability of physicians to estimate

critically ill patients' prognoses.
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Specialists working
occasionally in the
ICU (n = 81)

Specialists not
working in the
ICU (n = 47)

Doctors in
training (n = 39)

20%-30%
30%-40%

10%-20%
30%-40%

20%-30%
30%-40%

10%-20%
30%-40%

5%-10%
20%-30%

10%-20%
20%-30%
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