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Abstract

Background: The purpose of this survey was to investigate the opinions on futile therapy
among anaesthesiologists and residents in anaesthesiology and intensive therapy as
well as to determine the frequency of the futile therapy protocol being used. Additio-
nally, the survey aimed to determine the factors responsible for futile therapy being still
practised in intensive care units (ICUs).
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Methods: The authors developed a questionnaire for the purpose of the study. In ad-
dition to questions about professional status, gender, age, seniority, and place of work,
questions regarding aspects of futile therapy in the context of medical decision-making
were included in the study tool. A question was also asked about whether the COVID-19
pandemic might have influenced the perception of futile therapy. The survey was con-
ducted using the computer-assisted web interview (CAWI) technique. The question-
naires were completed in an online form between May and October 2023.

Results: The study group consisted of 488 respondents including anaesthesiologists
and residents in anaesthesiology and intensive therapy. About 80% of the respondents
were anaesthesiologists, with an average ICU experience of about 15 years. The vast ma-
jority of anaesthesiologists (n = 458) were of the opinion that the decisions on intensive
care limits should be subject to legal regulations.

Conclusions: Polish anaesthesiologists recognise the need to regulate the decision-
making process as part of the legal system while not perceiving a need for their deci-
sions to be subject to authorization by hospital ethics committees. Respondents also
note the need to educate the public on the subject of end-of-life care.
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Intensive care is a goal-oriented aspect of medi-
cal practice, its objective consisting in helping
the patients survive acute threats to their life while
preserving and restoring its quality. The goal can-
not be achieved in all patients, with the attempted
medical procedures not only not bringing benefits
to the patients, but also exposing them to additional
suffering, thus constituting futile therapy. The first
papers to open up the discussion on futile therapy
were published in the English-language literature
in the 1990s [1]. Futile therapy is a global problem,
posing significant challenges to healthcare systems
regardless of binding legislative solutions, culture,
or religion. In Poland, futile therapy was defined
by the Polish Working Group on End-of-Life Ethics
in 2008 [2]. In 2011, guidelines for discontinua-
tion of futile therapy in paediatric patients were
published [3], followed by the 2014 guidelines
of the Polish Society of Anaesthesiology and Inten-
sive Therapy (PTAIIT; Polskie Towarzystwo Aneste-

zjologii i Intensywnej Terapii) including a protocol for
the withholding/withdrawal of futile therapy in in-
tensive care unit settings [4], and by the 2015 ethical
standards for the care of terminally ill newborns [5].
In 2021, a panel of experts in ethics, medicine, and
law, appointed by the Patient’s Rights Ombuds-
man, published the Standards of Practice for End-of-
Life Medical Therapies [6]. Proposals for legislative
changes were also included in this broad-ranging
study, as the current Polish legislation does not
cover important issues concerning the principles
for the management of end-of-life patients incapa-
ble of making decisions for themselves. The expert
panel recommended the use of the protocol devel-
oped by PTAIIT as being appropriate for the proce-
dure of withholding/withdrawing futile therapy.
A year later, recommendations were published re-
garding discontinuation of therapy in paediatric
patients treated in intensive care units [7]. The most
recent Polish document extensively discussing
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the issues of end-of-life medical care is the position
statement of the Polish Society of Internal Medicine
Working Group on Medical Futility at Internal Medi-
cine Units [8].

The purpose of this survey was to investigate
the opinions on futile therapy among anaesthesio-
logists and residents in anaesthesiology and inten-
sive therapy as well as to determine the frequency
of the “futile therapy protocol” being used. An at-
tempt was also made to determine the factors re-
sponsible for futile therapy still being practised in
intensive care units despite the PTAIIT protocol for
the procedure of withholding/withdrawing futile
therapy being recommended by the expert panel
appointed by the Patient’s Rights Ombudsman.

METHODS

The study was approved by the Independent
Bioethics Committee of the Medical University
of Gdansk (NKBBN/80/2023).

A questionnaire was developed solely for
the purpose of the study. In addition to questions
about demographic, professional experience, and
place of work, questions regarding aspects of futile
therapy in the context of medical decision-making
were included in the study tool. One of the ques-
tions regarding factors that may influence the con-
duct of futile therapy in intensive care units made
use of the wording used as codes for open-ended
statements to be provided by physicians in the 2016

TABLE 1. Characteristics of the study group (N = 488)

Pcor | 5%

M1. Professional status
Anaesthesiologist 389 80
Resident in anaesthesiology and intensive therapy 99 20
M2_K. Total work experience in intensive care units
Up to 5 years 131 27
6-10 years 121 25
11-20 years 140 29
Over 20 years 96 20
M3. Sex
Female 265 54
Male 223 46
M4_K. Age
Up to 35 years old 152 31
36-45 years old 176 36
46-55 years old 97 20
56 years old and over 63 13
M5_K. Number of beds in the intensive care unit where you currently work
Up to 10 beds 270 55
Over 10 beds 218 45

study by Willmot et al. [9]. In our study, the codes
were used to ask how often, in the opinion of the re-
spondent, the reasons proposed by the doctors par-
ticipating in that study might be the actual reasons
for the provision of futile therapy. Three external
factors related to the social perception of futile
therapy were included in the questionnaire. The re-
spondents were also asked whether they thought
that the COVID-19 pandemic might have influenced
the perception of futile therapy. In the case of affir-
mative answers, a request to provide a more de-
tailed description of any such change was included.

The reliability analysis of the test was performed
using Cronbach’s alpha (a). The value of the coeffi-
cient (for questions P6_1-P6_21) was 0.903 (a > 0.9).

The survey was conducted using the computer-
assisted web interview (CAWI) technique. The ques-
tionnaire was sent electronically to the intensive
care units of provincial hospitals and large academ-
ic hospitals, following telephone contact. A survey
with a cover letter was also uploaded on the Polish
Society of Anaesthesiology and Intensive Therapy’s
website and Facebook. The questionnaires were
completed by respondents in an online form be-
tween May and October 2023.

Statistical analysis of the results was carried out
using the IBM SPSS Statistics 25 software. The data
obtained in the study were analysed by means of sta-
tistical description. The results in subgroups were
compared using the y? test, Student’s t-test, and
ANOVA analysis, where appropriate. P-values < 0.05
were considered to indicate statistical significance.

The data on the group of doctors (n = 386) who
had participated in the decisions whether to abstain
from or discontinue futile therapy were classified
using the decision tree data-mining methodology
(the Scikit-learn [sklearn] Python library). The clas-
sification threshold was assumed at the minimum
of 5% of the study group (N(min)~20) on the ba-
sis of the GINI importance index, i.e. the sum
of the number of classes encompassed within a par-
ticular feature in proportion to the number of classi-
fied samples (see Figure 1).

RESULTS

The study group consisted of 488 respondents
including anaesthesiologists and residents in anaes-
thesiology and intensive therapy (265 women, 223
men). The characteristics of the study group are pre-
sented in Table 1.

About 80% of the respondents (389 individuals)
were anaesthesiologists, with an average ICU ex-
perience of about 15 years, while about 20%, or 99
individuals, were residents in anaesthesiology and
intensive therapy, with an average work experience
of 3 years. Among the anaesthesiologists, 152 had
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M1_Doctor/Doctor with specialization < 0.5

value =[101, 162, 119]

gini =0.653
samples = 382

class = 1-5 times

4/\>

P6_13_K_often < 0.5
gini =0.427
samples = 69
value =[49, 18, 2]
class = more than 5 times

/\

P6_12_K_often < 0.5
gini =0.621
samples =313
value =[52, 144, 117]
class = 1-5 times

/\

P6_15_K_sometimes < 0.5 P5_K_yes<0.5 M5_K_over 10 beds < 0.5 P6_K_often < 0.5
gini =0.255 gini =0.556 gini = 0.622 gini =0.595
Samples = 40 samples =29 samples =178 samples =135
value =[34, 6, 0] value =15, 12, 2] value =129, 71, 78] value =23, 73, 39]
class = more than 5 times class = more than 5 times class = 0 times class = 1-5 times
gini=0.117 gini=0.5 gini =0.595 gini =0.444 gini =0.642 gini =0.554 gini=0.575 gini=0.58
samples = 32 samples =8 samples =11 samples =18 samples = 100 samples =78 samples =59 samples =76
value =30, 2, 0] value =4, 4,0] value=3, 6, 2] value=1[12,6,0] || value=1[22,44,34] || value=1[7,27,44] || value=[15,34,10] || value=8,39,29]
class = more class = more class = 1-5 times class = more class = 1-5 times class = 0 times class = 1-5 times class = 1-5 times
than 5 times than 5 times than 5 times

FIGURE 1. The “classification by number of signed protocols” decision tree — developed by the authors

signed the futile therapy protocol 1-5 times dur-
ing the last 12 months, as compared to 122 anaes-
thesiologists who had signed the protocol more
than 5 times and 115 anaesthesiologists who had
not signed the protocol even once during the past
year. To the question of whether the decisions re-
garding the limits of intensive care should be made
by physicians, a unanimous affirmative answer was
provided by all anaesthesiologists. The vast major-
ity of respondents, namely 458 individuals, were
of the opinion that the decisions on intensive care
limits should be subject to legal regulations.

To the question of whether medical decisions
regarding the limits of intensive care should be con-
sidered by hospital ethics committees, affirmative
answers were given significantly more often by
doctors who had not yet participated in the work
of a team deciding on the withholding/withdrawal
of futile therapy, while doctors having had the ex-
perience of working in such a team (130 individuals)
and those who had signed the protocol more than
5 times in the last 12 months were statistically sig-
nificantly more likely to provide a negative answer.

To the question of whether the decision to with-
hold/withdraw futile therapy should be based solely
on medical criteria (in a manner analogous to the de-
cision on ICU admission, which is based on medical
criteria alone), an affirmative answer was provided
by 76% of the general respondent group (373 in-
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dividuals), with anaesthesiologists with more than
20 years of experience providing this answer signif-
icantly more frequently (93%) than anaesthesiolo-
gists with less seniority.

The results regarding the responses to questions
related to factors potentially influencing the deci-
sions on futile therapy are presented in Table 2.

The question of whether there were any other
factors that could influence the decisions on futile
therapy within the ICU setting was answered in an
affirmative manner by 17% of respondents (82 in-
dividuals).

Half of the respondents (245 doctors) provided
affirmative answers to the question of whether
the COVID-19 pandemic had any impact on the per-
ceptions of futile therapy; doctors with seniority
of 11-20 years, and those who had signed the pro-
tocol more than 5 times during the past year, chose
this answer significantly more often. Open-ended
responses included statements suggesting that
the pandemic had explicitly revealed the limitations
of medical science, the inevitability of death, and
the irreversibility of disease processes, shedding
light on the phenomenon of patients with no good
prognosis. A change in awareness among doctors
of other specialties was noted as well.

Doctors who had participated in teams decid-
ing whether to withhold or withdraw futile therapy
(n = 386) had signed the protocol 1-5 times
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TABLE 2. Responses to questions related to factors potentially influencing the decisions on futile therapy (N = 488)

Responses Statistically significant differences
between the compared groups

P.6_1. Doctor-related factors: Very rarely -
The belief that doctors are Quite rarely 110 23 Age 36—45 years old (29%)/Age 4655 years (13%)
trained to treat py— %6 2
ometimes -
Quite often 122 25 -
Very often 53 1 Female (15%)/Male (6%)
P.6_2. Doctor-related factors: Very rarely 78 16 -
Clinical inexperience with Quite rarely 9 19 _
death and dyin
ying Sometimes 93 19 Male (30%)/Female (22%)
Quite often 126 26 -
Very often 99 20 Signed report 1-5 times (36%)/
More than 5 times (18%)
P.6_3. Doctor-related factors: Very rarely 79 16 -
Not wanting to give up hope Quite rarely m 23 _
Sometimes 142 29 Signed report more than 5 times (34%)/
1-5 times (21%)
Quite often 118 24 -
Very often 38 8 Female (10%)/Male (5%)
P.6_4. Doctor-related factors: Very rarely 134 27 Doctors who are part of team deciding on
Aversion to death the limitation of futile treatment (30%)/
Doctors who are not part of team (18%)
Quite rarely 117 24 -
Sometimes m 23 -
Quite often 89 18 -
Very often 37 8 -
P.6_5. Doctor-related factors: Very rarely 16 3 -
Worries about legal risk Quite rarely 31 6 _
Sometimes 44 9 -
Quite often 132 27 -
Very often 265 54 Total work experience in ICU 6—10 years (63%)/otal
work experience over 20 years (44%)
P.6_6. Doctor-related factors: Very rarely 47 10 Anaesthesiologists (11%)/Residents
Poor communication within in anaesthesiology and intensive therapy (4%)
the team Quite rarely 81 17 -
Sometimes 153 31 -
Quite often 134 27 -
Very often 73 15 Total work experience in ICU 11-20 years (12%)/
Total work experience up to 5 years (3%)
P6_7. Doctor-related factors: Very rarely 48 10 Signed report more than 5 times (16%)/0 times (7%)
Doing everything possible Quite rarely 67 14 _
Sometimes 104 21 -
Quite often 175 36 -
Very often 94 19 Total work experience in ICU 1120 years (20%)/
Total work experience over 20 years (7%)

(n =165), more than 5 times (n = 119), or 0 times  In this way, 8 classification groups were identified,
(n=102) in the past 12 months. The data were clas- and the results were interpreted in the discussion
sified using the decision tree data-mining tech-  section according to the seven factors studied. For
nigue (the Scikit-learn [sklearn] Python library) [10].  a description of this analysis see Figure 1.

e53



Anna Paprocka-Lipinska, Maria Damps, Sylwia Barsow, Beata Kosiba

TABLE 2. Cont.

_

27

Statistically significant differences
between the compared groups

P.6_8. Doctor-related factors: Very rarely 131 -
Emotional attachment to patient Quite rarely 121 25 _
Sometimes 149 31 -
Quite often 63 13 -
Very often 24 5 -
P6_9. Doctor-related factors: Very rarely 82 17 Anaesthesiologists (19%)/Residents
Personality, personal experiences in anaesthesiology and intensive therapy (8%)
or refigion Quite rarely 82 17 -
Sometimes 137 28 -
Quite often 124 25 -
Very often 63 13 -
P.6_10. Patient-related factors: Very rarely 48 10 Total work experience in ICU over 20 years (14%)/
Family or patient request Total work experience up to 5 years (4%)
Quite rarely 65 13 -
Sometimes 147 30 -
Quite often 141 29 -
Very often 87 18 Residents in anaesthesiology and intensive
therapy (28%)/ Anaesthesiologists (15%)
Female (21%)/Male (14%)
P.6_11. Patient-related factors: Very rarely 30 6 -
Prognostic uncertainty, Quite rarely 53 1 _
difficulty in assessing the futility -
of treatment in some cases Sometimes 161 33 -
Quite often 170 35 Residents in anaesthesiology and intensive
therapy (48%)/Anaesthesiologists (31%)
Very often 74 15 -
P.6_12. Patient-related factors: Very rarely 78 16 Signed report more than 5 times (23%)/
Lack of information about patient 1-5 times (12%)
wishes Quite rarely 84 17 Male (21%)/Female (21%)
Sometimes 106 22 Female (25%)/Male (17%)
Quite often 108 22 -
Very often 112 23 -
P.6_13. Hospital-related factors: Very rarely 48 10 Anaesthesiologists (11%)/Residents
Specialisation, separation in anaesthesiology and intensive therapy (4%)
of competences, lack of a holistic Quite rarely 106 2 _
view of the patient Someti 5 =
ometimes -
Quite often 151 31 Signed report 1-5 times (39%)/0 times (27%)
Very often 71 15 -
P.6_14. Hospital-related factors: Very rarely 40 8 -
Medical hierarchy, decision- Quite rarely 66 14 _
making by consultants/ -
senior doctors Sometimes 112 23 -
Quite often 143 29 -
Very often 127 26 Residents in anaesthesiology and intensive
therapy (38%)/Anaesthesiologists (23%)
P6_15. Hospital-related factors: Very rarely 115 24 -
Hospitals designed to provide Quite rarely 124 25 _
acute care so it does Someti 13 5
ometimes -
Quite often 92 19 -
Very often 34 7 Female (9%)/Male (4%)
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TABLE 2. Cont.

Factor Responses n % Statistically significant differences
between the compared groups
P.6_16. Hospital-related factors: Very rarely 37 8 Total work experience in ICU over 20 years (14%)/
The difficulty in stopping Total work experience up to 5 years (4%)
a treatment once started Quite rarely 47 10 _
Sometimes 131 27 -
Quite often 171 35 -
Very often 102 21 Doctors who are not part of team deciding on
the limitation of futile treatment (29%)/
Doctors who are part of team (19%)
P6_17. Hospital-related factors: Very rarely 92 19 Signed report more than 5 times (28%)/
Time pressure; the need to treat 1-5 times (16%)
many patients while the decision- Quite rarely 107 2 _
making process about futility -
is time-consuming Sometimes 135 28 -
Quite often 110 23 -
Very often 44 9 Residents in anaesthesiology and intensive
therapy (16%)/Anaesthesiologists (7%)
P.6_18. Hospital-related factors: Very rarely 63 13 -
The fact that the patient also Quite rarely 77 16 _
receives care from a team that -
provides only after-hours care Sometimes 107 2 -
Quite often 148 30 -
Very often 93 19 Total work experience in ICU up to 5 years (27%)/
Total work experience over 20 years (13%)
P.6_19. Factor related to social Very rarely 28 6 -
perception: Lack of social approval Quite rarely 46 9 _
for ending treatment
Sometimes 94 19 -
Quite often 145 30 -
Very often 175 36 Doctors who are not part of team deciding on
the limitation of futile treatment (54%)/
Doctors who are part of team (31%)
P.6_20. Factors related to social Very rarely 61 13 -
perception: F?Ck of trustin Quite rarely 82 17 Number of beds in the ICU over 10 beds (21%)/
doctors’ decisions Up to 10 beds (14%)
Sometimes 154 32 -
Quite often 110 23 -
Very often 81 17 Doctors who are not part of team deciding on
the limitation of futile treatment (24%)/
Doctors who are part of team (15%)
P.6_21. Factors related to social Very rarely 82 17 -
perception: Lack of knowledge Quite rarely 58 12 _
of futile treatment - - - - - -
Sometimes 82 17 Residents in anaesthesiology and intensive
therapy (24%)/Anaesthesiologists (15%)
Quite often 115 31 -
Very often 151 29 -

DISCUSSION

Our survey revealed that the subject of futile
therapy and its discontinuation is widely known
among Polish anaesthesiologists, with most
of the doctors taking part in the survey stating that
they had been using the recommended protocol

for the withholding/withdrawal of futile therapy
with full confidence in the tool. At the same time,
the ambiguous legal situation was highlighted by
the respondents. It is very important to note that
the frequency of decisions to withhold/withdraw
futile therapy was related to the degree of doc-
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tor’s certainty regarding the number of previously
signed protocols.

The results of the survey point to two key psy-
chological aspects regarding competence of medi-
cal personnel to discontinue futile therapy. Firstly,
the specialist should be convinced that their deci-
sion is right; the conviction is acquired through
expertise and experience. Secondly, the specialist
should also be convinced of having a personal psy-
chological predisposition to withhold/withdraw
futile therapy. The reluctance to take away the pa-
tient’s/family’s hope can be aggravating as the treat-
ment process is frequently long and the emotional
factor associated with the physician-patient rela-
tionship becomes involved. Acquisition of appropri-
ate skills in communication and empathy in the rela-
tionship with the patient/family, as well as between
the members of the medical staff, is an important
factor in the process of becoming aware of one’s
personal limitations and in the lifelong professional
development.

There is a problem in the definition of medical
futility, which cannot be unambiguous and precise,
as it encompasses a plethora of techniques and
treatments, most frequently invasive, each hav-
ing the potential to be defined as either medically
appropriate and desirable or futile depending on
the condition of the patient and the stage of his/
her disease. The medical criteria for the initiation
of treatment within the ICU setting are clear and
widely accepted, but it is considerably difficult to
objectively determine when to discontinue this
therapy, who should make the relevant decision,
and what criteria should be used as the basis for
the decision [11]. In this aspect, the important fac-
tor of the psychological burden on doctors as re-
gards the decision to discontinue therapy is also
worth noting. The emotional consequences of hav-
ing to take a particular course of action often result
in a tendency for the withdrawal of futile therapy
to be postponed. This frequently contributes to
the development of professional burnout syndrome
in the described group [12]. Some publications have
raised issues of demands to discontinue therapy
being made by the patient’s family - a case has
been described where the parents demanded that
the therapy of their child be discontinued, while
the treating doctors were completely different in
their assessment of the child’s chance of respond-
ing to the treatment [13]. A problem has also been
described regarding the availability of therapy and
the possible costs of the requested continuation
of futile therapy [14]. In our study, the doctors who
had already signed futile therapy protocols were
significantly more likely to indicate that the request
of the patient or the patient’s family was rarely a fac-
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tor in the decision to pursue futile therapy as com-
pared to doctors having no such experience.

Adequate time should be given for conversa-
tion and reflection on the decision. The whole pro-
cess should be based on candid, respectful com-
munication and holistic end-of-life care aimed at
the patient’s physical, psychosocial, and spiritual
needs [15]. Arbitrary paternalism can be avoided
by prospectively reviewing futility in second medi-
cal opinions (consultations) and institutional ethics
committees/review boards [16]. In our survey, an-
aesthesiologists unequivocally stated that the de-
cision to discontinue therapy should be made by
specialist physicians, with no need for authorization
by institutional ethics committees/review boards.
The requirement for authorization from ethics
committees was more frequently suggested by
physicians having had no previous experience with
the futile therapy protocol. However, it seems that
any contentious situations should best be resolved
in a consultation-oriented manner while avoiding
a paternalistic attitude.

As in other studies, the doctors participating in
our study voiced their concerns regarding the legal
consequences of their decisions and thus raised
the question of the necessity of relevant state regu-
lations. Declarations of will were the most popular
solution proposed to address contentious cases
[17, 18]. Consideration of the patient’s will and auto-
nomy in making the decisions regarding their own
treatment would, in the opinion of the authors, be
a gesture of respect for the patient’s right to make
decisions; meanwhile, it is very often the case that
the patient has no say on what their last days of life
should look like.

A key question relates to who should make
the decision to withhold/withdraw futile therapeu-
tic procedures when the patient is unconscious and
cannot make the decision on their own. Studies
on the decision-making by family members have
shown significant discrepancies. In 2016, the Soci-
ety of Critical Care Medicine Ethics Committee pub-
lished a position statement and guidelines to help
with the decision-making process when the patient
or their family disagrees with the physicians’ posi-
tion [19]. In our study, the factor of lack of informa-
tion about the patient’s/the patient’s family’s wishes
was significantly more frequently mentioned by
residents in anaesthesiology and intensive therapy
as compared to anaesthesiologists already expe-
rienced with the protocol.

It is worth noting that the factors differentiat-
ing the decision to abandon futile therapy can
also be analysed by the frequency of the particular
characteristics included in the study. As shown by
the presented decision tree analysis, the decision to
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abandon futile therapy is influenced by the doctor’s
specialization status, social acceptance of discontin-
uation of futile therapy, the doctor’s personal expe-
rience, and information about the patient’s wishes
or objections. It seems obvious that the age factor
as identified in the decision tree analysis is also re-
lated to the professional experience of doctors.

In the context of the discussion on futile the-
rapy, public education is of utmost importance,
in order to point out that despite the tremendous
progress, medicine has its limitations, and it is im-
possible to achieve the initially intended goals in all
patients. Unfortunately, patients and their families
alike sometimes develop unrealistic expectations
concerning therapy and its outcomes in terms of im-
provement in health and quality of life. Patients, in
the context of reliance on advanced medical tech-
nologies, tend to believe that life and death are
in the hands of medical science, not nature. Con-
sequently, this leads to a wrong conclusion that
the patient dies because medicine has failed, not
because life is limited by death [20].

It is crucial that the decision to withhold/with-
draw futile therapy is made by a competent team
of doctors guided by the best interests of the patient.
The decision, and the process behind it, must be ex-
plained to the family. Although difficult, it should not
be avoided by adopting a wait-and-see attitude.

CONCLUSIONS

Anaesthesiologists working in intensive care units
believe that decisions regarding the limits of inten-
sive care lie within the boundaries of their profession-
al responsibility. They also recognise the need to reg-
ulate the decision-making process as part of the legal
system while not perceiving a need for their decisions
to be subject to authorization by hospital ethics
committees. Respondents also note the need to
educate the public on the subject of end-of-life care.
It is also worth noting that doctors are influenced
by external factors that shape their experience as be-
ing directly related to their specialty. Thus, the ques-
tion whether the current process of specialty training
is capable of offsetting the factors of external influ-
ences on doctors making decisions not to pursue
futile therapy remains an open one.
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Appendix
THE DECISION TREE DATA-MINING TECHNIQUE

Doctors who had participated in teams decid-
ing whether to withhold or withdraw futile therapy
(n = 386) had signed the protocol 1-5 times
(n = 165), more than 5 times (n = 119), or 0 times
(n=102) in the past 12 months. The data were clas-
sified using the decision tree data-mining technique
(the Scikit-learn [sklearn] Python library) [10]. In
this way, 8 classification groups were identified and
the results were interpreted in the discussion section
according to the seven factors studied (Figure 1).

Group one consisted of anaesthesiologists who
declared both the factors related to social disap-
proval of futile therapy and the factors related to
lack of information about the patient’s wishes regard-
ing futile therapy as being rarely at work (n = 33).
Doctors in this group had signed more than five
protocols for the withholding/withdrawal of futile
therapy within the past year. The doctors in the sec-
ond group differed from those in the first one in that
they had signed less than five protocols for the with-
holding/withdrawal of futile therapy within the past
year, and claimed that the factors related to lack of
information about the patient’s wishes were present
(n=20).

The third group of respondents consisted of
anaesthesiologists who declared that their deci-
sions to sign the protocol (> 5 decisions) were rarely
associated with social disapproval of futile therapy
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despite frequent gaps in information regarding the
patient’s wishes (n = 123).

In contrast to the third group, the fourth group
declared that the lack of information about the pa-
tient’s wishes occurred frequently. In this group
(n =137), 27 doctors had not signed a single pro-
tocol, 57 doctors had signed less than 5 protocols,
and 53 doctors had signed more than 5 protocols.

The fifth group, i.e., residents in anaesthesiology
and intensive therapy who declared frequent par-
ticipation in the decisions regarding futile therapy,
pointed to their non-specialist status as the factor
having an impact on their decisions; this was rarely
accompanied by personal beliefs and religious
views (n = 8). Each doctor within this group had
signed fewer than 5 protocols.

The sixth group as identified in the decision tree
(n=21) had not signed any protocol and declared
that personal beliefs and religious views had been
afactor in this decision.

The seventh group was made up of residents in
anaesthesiology and intensive therapy (n = 39), fall-
ing within the age ranges other than the age range
of 46-55, who also declared that factors related to
the non-specialist had prevented them from signing
the protocols.

The eighth group was not included in the analy-
sis due to the small sample size.



