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Rationale. Contribute to the understanding of DNR decision-making and conducting end-of-life conversations, about which there
is a paucity of data available in the current literature. Aims and Objectives. Assess how the decision-making process to determine
a DNR code is implemented in the day-to-day clinical practice in a tertiary teaching hospital. Familiarity with the use of diferent
scores as a possible objective support for DNR decisions and the infuence of various elements on a DNR decision was explored.
Method. A cross-sectional survey study was conducted between February 2021 and April 2021 for all doctors and doctors in
training, working in the Antwerp University Hospital during the COVID-19 pandemic. Results. 127 doctors participated in this
study. Te familiarity with the diferent scores used in the triage during the COVID-10 pandemic was 51% for the Clinical Frailty
Scale (CFS) and 20% for the Charlson Comorbidity Index (CCI). Participants indicated that their DNR decision is based on
various aspects such as clinical assessment, comorbidities, patient’s wishes, age, prognosis, and functional state. Conclusion. Te
familiarity with the diferent scores used during triage assessments is low.Te total clinical picture of the patient is needed to make
a considered decision, and this total picture of the patient seems to be well encompassed by frailty measurement (CFS). Although
many participants indicated that the diferent scores do not ofer much added value compared to their clinical assessment, it can
help guide DNR decisions, especially for doctors in training.

1. Introduction

Te recent COVID-19 pandemic entailed a new reality,
namely, a possible shortage of care capacity with, more
specifcally, an increased demand for intensive care beds.
Patients of advanced age or with signifcant comorbidities
have little chance of a good outcome after prolonged in-
tubation and admission to intensive care [1, 2]. Tis is re-
fected in a legitimate concern for the potentially important
ethical dilemma of whomay ormay not occupy which bed or
intensive care bed. Te need for clear decisions on advanced
care planning and the establishment of therapy restrictions

in the form of a “do-not-resuscitate” (DNR) code is
underlined once again [3–5].

During the pandemic, there was an international search
for objective tools to support DNR decision-making. Te
Clinical Frailty Scale (CFS) is a reliable tool used to estimate
the risk of poor outcome in elderly people in diferent
chronic settings (patients with liver cirrhosis, oncological
patients, patients with a geriatric profle, etc.) [6–10]. Te
CFS includes a clinical assessment of the patient’s daily
functioning, divided into nine categories (from 1 “very ft” to
9 “terminally ill”) [11, 12]. In COVID-19 patients, a CFS
equal to or greater than 4 is associated with poor outcome
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[13]. Te Charlson Comorbidity Index (CCI) is a validated
method for predicting a patient’s 10-year survival based on
the present comorbidities. Each comorbidity is given a score
of 1 (such as previous myocardial infarction), 2 (such as
hemiplegia), 3 (such as moderate or severe liver disease), or 6
(such as malignant tumours) [14]. In COVID-19 patients,
a CCI equal to or greater than 3 is associated with poor
outcome [15, 16]. Te use of the CCI is widespread, espe-
cially in longitudinal studies, but has not been renewed since
its creation in 1987 [17, 18].

During the COVID-19 pandemic, both the CFS and CCI
were used worldwide to guide decisions on triage of patients
to certain departments [19–23]. A triage guideline and team
were set up to decide on the allocation of patients in the
event of force majeure at the Antwerp University Hospital
(UZA). In these allocation rules, the assignment of level of
care (hospital admission, intensive care admission, and
discharge to home) will be determined by three aspects: the
estimated survival of the patient, the patient’s wishes, and
the availability of resources (beds). Te estimation of in-
dividual patient survival was conducted by means of a 10-
point checklist whereby a positive answer to one or more of
the items would reduce the chances of survival. Until now,
these allocation guidelines had not been necessary in
Belgium.

Additionally, to support difcult decisions concerning
therapeutic restrictions within the Antwerp University
Hospital (UZA), a multidisciplinary meeting (MDO-
COVID) was set up during the pandemic. Te multidisci-
plinary consultations brought together doctors from dif-
ferent disciplines: intensive care, infectious diseases,
pneumology, emergency medicine, etc.; some more familiar
with COVID-19 than others. Doctors doing rounds on the
COVID wards, specialists and residents, were asked to
prepare these meetings. Te CFS and CCI were herein
suggested as supporting tools to estimate prognosis in
COVID-19 patients. As such, the idea arose to investigate
how, from a doctor’s perspective, the decision-making
process to determine a DNR code is implemented in the
day-to-day clinical practice of all doctors within a tertiary
teaching hospital. We looked at the familiarity with the use
of the diferent scores, also used during the multidisciplinary
meeting, as possible objective support for these difcult
discussions.Tese scores were used to support the allocation
guidelines.

2. Methods and Materials

After approval by the ethics committee, a survey was sent out
to all doctors and doctors in training at the Antwerp
University Hospital (UZA). After obtaining informed
consent, the survey could be completed. Te survey was sent
out during the frst quarter of 2021, which corresponded to
the period between the second and third COVID-19 peaks in
Belgium. Doctors at the hospital were contacted through
various channels: via the weekly COVID newsletter, via
personal emails, and via fyers in the wards. About 430
doctors (including assistant physicians) at UZA were con-
tacted in this way. In Belgium, doctors in training or

residents are doctors who have already obtained their
master’s degree in medicine and are completing their spe-
cialist training.

Te survey was created by four doctors in our research
team who work in diferent departments (intensive care,
infectious diseases, and thoracic oncology). Our most
important objectives were to fnd out who is familiar with
the scores that are used (CFS and CCI), and who already
uses these scores in clinical practice and if not, why not?
In addition, we also wanted to fnd out what therapeutic
decisions would be made using difcult cases that were
similar to the ones discussed during the pandemic. Te
survey can be found in Appendix 1 and consists of three
parts. Te frst part contains demographic data of the
participant (age, gender, religion, and working de-
partment). Te second part consists of seven questions
assessing the extent to which a doctor is faced with DNR
decisions in daily practice, as well as familiarity with the
diferent scores (CFS and CCI) used in decision-making.
We also surveyed the possible positive and negative
points of the various scores used. Te third part consists
of three cases, as also presented during the multidisci-
plinary meeting, in which a therapeutic decision had to
be made.

Te online survey program “LimeSurvey” was used to
collect the survey data. Data was exported to SPSS version
27, which was used for descriptive analysis. Where relevant,
we conducted a statistical analysis by employing the Pearson
chi-square test to evaluate whether the observed diferences
were statistically signifcant. Excel was used for the quali-
tative analysis of the text responses. In a frst step, the text
responses were labelled using open codes close to the par-
ticipants’ words. Notes and interpretations were added. In
a next step, these open codes and text fragments were
compared and categorised in overarching themes, while
diferences in interpretations were discussed in a joint
session. Finally, an overview of the diferent themes
was made.

3. Results

A total of 161 of the 430 doctors (response rate 37%)
contacted participated in this study. In 33 questionnaires,
only demographic data were flled in and thus were not
considered for further analysis. Figure 1 shows the fow
diagram and number of valid surveys for analysis (see
Appendix 2). Table 1 shows the demographics of the par-
ticipants. One nurse flled in the questionnaire and was
excluded from all further analysis.

Table 2 shows the individual involvement in DNR
decision-making. In general, we see that most doctors in-
dicate that they are involved in making DNR decisions on
a weekly basis. Looking specifcally at the diference between
specialists and doctors in training, we see that the proportion
of assistants involved in these decisions is higher compared
to the number of specialists (37–40% of assistants compared
to 25–30% of specialists). As indicated by the chi-square test,
there was no statistically signifcant diference between both
groups.
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Table 3 shows the number of participants answering
“yes” to the stated questions. We see that residents were
more often assigned to a COVID ward than permanent
specialist staf members (70% vs. 36%). When we look at
participation in the multidisciplinary meetings, we see
a lower percentage of residents compared to specialists (32%

vs. 40%). When we compare the same situation for internal
medicine versus surgical disciplines, we see that internists
were more often assigned to a COVID department (69% vs.
32%) and as a consequence, internists also participated in the
multidisciplinary meetings more often compared to sur-
geons (44% vs. 25%). As indicated by the chi-square test,
there was no statistically signifcant diference between the
groups regarding the multidisciplinary meeting, but there
was a statistically signifcant diference between the groups
regarding the assignment to a COVID department.

Table 4 shows the degree of familiarity with the scores
used in the multidisciplinary meeting. Looking at the CFS,
most doctors (51%) were familiar with this score from before
the pandemic, 19% of doctors learned of the score during the
pandemic, and 30% of doctors were unfamiliar with this
score. From the text responses (Tables 5 and 6), we learned
that most of the physicians knew this score through its use in
scientifc work, through geriatric screening and also since
the COVID-19 pandemic. Mentioned positive points of this
score are that it can provide a quick assessment of functional
status, that it is perceived as useful in supporting a decision,
and that it is also considered a rather reliable score. Negative
points raised are the subjectivity of the score, the fact that
anamnesis or heteroanamnesis is not always possible in an
acute setting, and others see this score as rather unreliable
with no added value compared to their clinical assessment.

Te CCI is not as well known. Only 20% of the doctors
were familiar with this score before the pandemic, 28%
learned of the score during the pandemic, and 52% of the
doctors say they are unfamiliar with this score. Te score is
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Figure 1: Most frequently cited responses to the question, “What do you base your decision-making on when determining a DNR code?”

Table 1: Demographics (n� 128).

Gender
Male 66 (52%)
Female 61 (47%)
Other identifcation 1 (1%)

Age
Min–max (years) 24–65
Mean (years) 36

Religion
None 65 (51%)
Catholic 54 (42%)
Islam 5 (4%)
Buddhism 1 (1%)
Hinduism 1 (1%)
Other 2 (2%)

Position
Specialist 60 (47%)
Resident 67 (52%)
Nurse 1 (1%)

Specialty
Internal medicine 87 (68%)
Surgical disciplines 28 (22%)
Technical disciplines 9 (6%)
Not specifed 4 (3%)
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mainly known from its use during the pandemic and from
scientifc work. Mentioned positive points are its reliability
and usefulness as a decision aid. Negative points listed are

that the score is rather outdated and not relevant to the
present time. Also, the severity of a comorbidity is not always
taken into consideration when quantifying the score.

Table 7 shows the therapeutic decisions that doctors
would make in the respective cases presented in the survey
(cases are also available in Appendix 1). All cases question
what decision would be made in the event of respiratory
deterioration due to COVID-19. Case 1 concerns a young
man (33 years) with Steinert’s disease and moderate func-
tional status. In the event of respiratory deterioration, the
majority of respondents (52%) opted for a transfer to in-
tensive care with intubation if necessary. Case 2 concerns an
elderly man (82 years) with few or no comorbidities and
good functional status. In this case, the majority of re-
spondents (51%) opted for a restrictive policy with only high
fow nasal oxygen therapy (HFNO) in the ward if the pa-
tient’s respiratory function deteriorated. Case 3 concerns
a man (65 years) with many cardiac and respiratory
comorbidities but relatively good functional status. Here too,
the majority (50%) opted for a restrictive ward policy with
HFNO only.

When we compare the decisions made in the survey with
the decisions taken in real life, we see that they do not always
correspond. In the frst case, due to the severe mental re-
tardation and already needing respiratory support in the
home setting, a more restrictive policy was applied. In the
second case, the decision was made to intubate the patient in
case of deterioration. Tis decision was made primarily
because of the patient’s very low frailty scale. In the third
case, the decision was initially made to apply a restrictive
policy with HFNO only because of the many comorbidities.
However, the patient presented with respiratory distress at
a time when the pressure on beds was very low, and due to
the patient’s age, the decision was made to transfer the
patient to intensive care and to intubate. Five months after
intubation and after a long stay in intensive care, the patient
was able to leave the hospital for further rehabilitation.

Table 8 shows possible issues that may infuence the
decision regarding therapeutic restrictions. For all three
issues surveyed, namely, conducting the DNR interview
oneself, wishes of family and the patient’s religion, the most
frequent answer was that this has no infuence on the DNR
decision-making (55%, 48%, and 52% respectively).

Figure 1 shows the text responses to the question, “What
do you base your decision-making on when determining
a DNR code?” Te most frequently mentioned aspects are
the patient’s comorbidities, patient’s wishes and patient’s
age. Te least mentioned aspects are quality of life, clinical
experience and multidisciplinary consult (discussion with
colleagues). Te text responses underscore the complexity of
advanced care planning, which is not based on only one
aspect, but is based on a combination of multiple criteria that

Table 4: Degree of familiarity with the prognostic scores (n� 127).

Yes, from before the
pandemic

Yes,
since the pandemic No

Are you familiar with the use of the Clinical Frailty Scale (CFS)? 64 (50%) 24 (19%) 39 (31%)
Are you familiar with the use of the Charlson comorbidity index (CCI)? 25 (20%) 36 (28%) 66 (52%)

Table 5: Qualitative codes extracted from participants’ responses in
the descending order of the frequency that it was mentioned (times
mentioned between brackets) by the participants regarding the use
of the Clinical Frailty Scale (CFS).

Familiarity with the use of the score via
Geriatrics [24]
Clinical studies [6]
COVID ward [5]
Intensive care unit [4]
Preoperative assessment [2]
Oncology department [2]
Emergency department [1]

Positive aspects of the score
Reliable [12]
Useful and guiding in DNR decision-making [10]
Applicable to use in clinic [5]
Quick assessment [2]

Negative aspects of the score
Arbitrary/not based on objective questions [5]
Limited reproducibility between colleagues/subjective [3]
Limited value in acute setting [1]
Clinical assessment is equally reliable [1]
Unreliable [1]
Anamnesis or heteroanamnesis required for proper evaluation
[1]

Table 6: Qualitative codes extracted from participants’ responses in
descending order of the frequency (times mentioned between
brackets) that it was mentioned by the participants regarding the
use of the Charlson Comorbidity Index (CCI).

Familiarity with the use of the score via
COVID ward [8]
Clinical studies [7]
Intensive care unit [4]
Geriatrics [2]
Emergency department [2]
Oncology [2]
Preoperative assessment [1]

Positive aspects of the score
Useful and guiding in DNR decision-making [8]
Reliable [6]
Objective [4]
Representative [3]

Negative aspects of the score
Poor representation of current clinical condition/limited
reliability for short-term relevance [6]
Severity of comorbidity is not always taken into consideration
[4]
Outdated/irrelevant for current practice [3]
Difcult to handle [3]
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do not weigh equally in each case. Respondents do mention
a nuanced response when it comes to taking into account the
wishes of the patient and their family. Namely that this
mainly means not extending care when the patient them-
selves do not want an extension. However, when a patient
wishes everything to be done and this is not realistic or
feasible on medical grounds, many state that the clinical
assessment (functional status and prognosis) is the deciding
factor.

Table 9 shows the responses given to the question “Do
you think the COVID-19 pandemic may infuence the
initiation of end-of-life conversations (i.e., DNR discus-
sions)?” Most respondents (55%) indicated that the
COVID-19 pandemic made the conversation easier, 40 re-
spondents (25%) believed it made the conversation more
difcult, and 33 respondents (20%) stated that they do not
know whether the pandemic afected the conversation.

4. Discussion

Te strain on healthcare systems during the COVID-19
pandemic brought attention to the need for adequate triage
and bed allocation. An important part of this is establishing
guidelines for therapeutic restrictions, of which the “do-not-
resuscitate” (DNR) code is a globally known tool. Our survey
shows that DNR codes are determined daily by both spe-
cialists and residents. Despite this fact, there is a paucity of
data available in the literature regarding DNR decision-
making and conducting end-of-life conversations.

In practice, doctors are not very familiar with the dif-
ferent scores used in the literature to guide DNR decisions
and bed allocation. Only 50% of doctors said they were
already familiar with the Clinical Frailty Scale (CFS) and
Charlson Comorbidity Index (CCI) used to guide DNR
decisions during the pandemic. As stated in the text re-
sponses of our survey, many physicians indicated that,
during DNR decision-making, they do not consider the
scores to ofer any added value over their clinical view,
experience, and personal assessment (or in other words their
“gut feeling”) when assessing the patient’s condition. Indeed,
only a small number of physicians take these scores into
account in their DNR decision-making.

4.1. Clinical Frailty Scale. In our survey, the Clinical Frailty
Scale (CFS) was generally considered to be reliable but often
difcult to assess without an anamnesis or a hetero-
anamnesis. Determining the CFS requires a review of the
patient’s complete functional picture with opinions from the
patient, their family, attending physician and general
practitioner, and therefore cannot only be deduced from an

acute clinical setting. Furthermore, the responses in the
study show that conducting a thorough anamnesis or het-
eroanamnesis in acute setting is considered difcult, as
gathering this information is often time-consuming.

Several studies show that the CFS, which is primarily
a description of a patient’s functional status, is a better
prediction of outcome than age or comorbidities, on which
the Charlson Comorbidity Index (CCI) largely relies on
[24, 25]. It therefore appears that the CFS is a more pref-
erable decision aid in evaluating patients for possible
therapeutic restrictions. As said before, the CFS forces one to
look beyond a purely prognostic picture and objective pa-
rameters. Involvement of discipline-specifc treating phy-
sicians, general practitioner, and heteroanamnesis via the
family is of great added value in determining a CFS. Par-
ticularly in an acute setting, it is not always possible to assess
the complete situation immediately. Tis in turn highlights
the fact that an acute clinical setting where immediate live-
saving interventions are required is not the ideal time to
discuss a DNR code.

4.2. Charlson Comorbidity Index. Te Charlson Comor-
bidity Index (CCI) is seen as reliable but outdated. It has not
been revised since its creation in 1987, and the current
prognosis for both cancer and HIV has changed tremen-
dously since then [26, 27]. Another notable aspect is the fact
that the severity of a comorbidity is not taken into account in
the score (i.e., one point for COPD regardless of the
classifcation).

4.3. DNR Conversations. Determining a DNR code is very
difcult, not only from the doctors’ perspective, but also
from the patients’ perspective. Tis makes initiating DNR
conversations very challenging. Preferably, these conversa-
tions should be held earlier in a doctor’s treatment re-
lationship with a patient. As indicated by the majority of
respondents, we believe that the COVID-19 pandemic can
serve as a lead-in to initiate end-of-life conversations
[28–30].

Students at our university experience a lack of conf-
dence in the communication skills used in end-of-life
conversations [31]. In this study, looking at everyday

Table 8: Possible infuences on therapeutic decisions (n� 127).

Would your decision
be infuenced if. . .

Yes No I don’t know Invalid response

. . . you have to conduct the DNR conversation yourself? 30 (24%) 69 (54%) 23 (18%) 5 (4%)

. . . the family wishes there to be no therapeutic restrictions? 36 (28%) 61 (48%) 22 (17%) 8 (6%)

. . . the patient states that their religion does not permit therapeutic restrictions? 20 (16%) 67 (53%) 32 (25%) 8 (6%)

Table 9: Infuence of the COVID-19 pandemic on end-of-life
conversations (n� 127).

Te COVID-19 pandemic makes (initiating) the end-of-life
conversation (i.e.; DNR conversations). . .

. . . easier 88 (55%)

. . . more difcult 39 (25%)

8 Journal of Aging Research



practice, we see that especially residents are confronted with
determining DNR codes and conducting these conversa-
tions. Tis is not easy and as we indicated earlier, experience
and a kind of “gut feeling” are also very important in this
process, two aspects that are still in development in doctors
at the start of their careers. Te full clinical picture of the
patient, with both subjective and objective parameters, is
important to guide a decision regarding therapeutic
restrictions.

However, the Clinical Frailty Scale (CFS) can be used by
residents as an objective tool to guide their decision-making
on DNR codes, as the CFS seems to be a good refection of
this “gut feeling” [32]. Tis can be an important message to
give as a supervisor to residents. Regarding DNR conver-
sations, it seems appropriate that residents are supported by
specialists in how to conduct these conversations and convey
clear messages to the patient and their family.

4.4. Multidisciplinary Consultations. Because of the need to
have a clear DNR policy for each patient, multidisciplinary
consultations on treatment restrictions were put in place
during the COVID-19 epidemic waves. During these so-
called MDO-COVIDmeetings, there was room and space to
look at a patient’s complete picture and to make a clear DNR
code decision in consultation with treating physicians.
Doctors from diferent disciplines and with diferent
opinions were able to learn from each other in this way.
When a new pathology presents itself (such as the
COVID-19 pandemic), such consultations can be extremely
useful, not only as support for difcult DNR decisions, but
also because it accelerated the clinical learning curve. Te
results from our survey show that it was mainly internists
who were assigned to the COVID departments and who
participated in the multidisciplinary meetings.Tis was to be
expected given the medical aspects of the condition. Resi-
dents participated in these multidisciplinary meetings less
frequently, despite the fact that they were more often
assigned to the COVID departments than permanent staf.
Even outside the pandemic, residents, whether or not in
consultation with colleagues or the patient’s family, report
being involved in DNR decision-making on a weekly basis.

Considering the cases presented in the survey, we see
fairly uniform answers concerning therapeutic restrictions.
Te discussions in the multidisciplinary consultations
clearly provided a more nuanced picture that is not
encompassed bymedical history and scores alone.Terefore,
the decisions made in real life for these cases do not always
correspond to the decisions made in the survey. Terefore, it
seems useful for us to study such cases and engage in dis-
cussions as a group during medical training. In addition,
approximately half of the physicians indicated that they were
infuenced by factors such as having to conduct the DNR
conversation themselves, the wishes of the family, or the
patient’s religion. Although in theory, it seems easy to decide
on a DNR code on paper or in a team, in practice, it is
diferent when you have a therapeutic relationship with the

patient (and their family). A family discussion or a discus-
sion with the patient can be difcult and often leads to
a diferent DNR code. During the pandemic, with the
impending pressure on our healthcare system and the media
attention that was given to it, it seemed easier to commu-
nicate to the patient and family that therapeutic restrictions
were being applied. Tere seemed to be more understanding
that patients with a better chance of good survival were more
likely to receive an extension of care.Te question is whether
this more openly communication will remain after the
pandemic.

4.5. Limitations. Limitations of our study are the fact that
only doctors from one university centre were surveyed.
Because of the low response rate, a possible bias is that more
doctors with a preexisting interest in the subject flled in the
survey, so we cannot draw conclusions for the entire group
of doctors. Te fact that some of the results are not statis-
tically signifcant is also attributed to the small study
population.

5. Conclusion

Determining DNR codes is part of the daily practice of
doctors and even doctors in training. An overall picture of
the patient is necessary to determine which interventions
will more likely lead to benefcial outcomes and which may
be more harmful to particular individuals. Doctors use their
clinical view and experience, mainly based on a variety of
patient criteria, to guide their DNR decision-making. Tis
total picture seems to be well encompassed by frailty
measurement. Although many physicians indicated that the
scores used do not ofer much added value compared to their
clinical assessment, especially the Clinical Frailty Scale (CFS)
can help give doctors in training an objective tool for making
decisions about DNR codes. Te Clinical Frailty Scale can be
used as a guide for making decisions about DNR codes.
When determining the CFS, it is necessary to question others
(such as the patient’s family and general practitioner). Tis
again highlights the fact that end-of-life discussions should
be held in consultation and not in an acute event.
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Additional Points

Article Summary (Strengths and Limitations of Tis Study).
(i) Tis study contributes to the understanding of DNR
decision-making and conducting end-of-life conversations,
about which there is a paucity of data available in the current
literature. (ii) Tis study maps the heterogeneous aspect of
a DNR decision with all its various facets and does not
reduce it to a single score that can be used to support de-
cisions at a glance. (iii) Frailty measurement provides a good
insight into a patient’s functional status and can be used as
a guide to help starting doctors make judgements about
possible therapeutic restrictions. (iv) Doctors from only one
university centre were surveyed with a low response rate,
creating a possible bias to doctors with a preexisting interest
in the surveyed subject.
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Appendix 1: Survey. Example of the survey that was used for
data collection. Te survey consists of three parts. Te frst
part contains demographic data of the participant (age,
gender, religion, working department). Te second part
consists of seven questions assessing the extent to which
a doctor is faced with DNR decisions in daily practice, as well
as familiarity with the diferent scores (CFS and CCI) used in

decision-making. We also surveyed the possible positive and
negative points of the various scores used. Te third part
consists of three cases, as also presented during the multi-
disciplinary meeting, in which a therapeutic decision had to
be made. Appendix 2: Flow diagram. Te fow diagram
shows the number of valid surveys used for analysis.
(Supplementary Materials)
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