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ABSTRACT: Introduction: The Delphi technique is a method
used to generate consensus among experts on a given subject.
Objectives: To develop a systematic review on the contribution
and use of the Delphi method exclusively by physicians for
decision-making in critically ill patients. Methods: The study
was conducted in the databases: PubMed, SciElo, Biblioteca
Virtual em Saude, Scopus, CAPES Journals and ClinicalTrials.
gov, using the descriptor: “Delphi technique”, “Decision making”,
“Critical care” and “Physicians”. Clinical trials or observational
studies were selected to answer the guiding question: “What is
the contribution of the Delphi technique for the decision-making
process of physicians caring for critically ill patients?”” The scale
of the Oxford Centre for Evidence-Based Medicine was used to
evaluate the level of evidence and grade of recommendation of
the studies included. Results: Eighteen articles were included
in this study. The contributions of the Delphi method were
considered important for decision-making in fifteen of the
studies analyzed. The method contributed to define management
strategies, treatment and recommendations; manage and diagnose
patients; generate consensus for examinations; and identify topics
that cause differences in opinion and their underlying reasons.
Among the the limitations of the method, the most frequent was
the selection of specialists with different levels of knowledge.
Conclusion: This study presents the applicability of the Delphi
technique for the management of critically ill patients, drug
treatment, recommendations for specific symptoms, guidelines for
the management and diagnosis of patients, consensus for tests and
examinations and identification of topics that cause differences
in opinion and their underlying reasons in situations where there
is no consensus in the medical literature.

Keywords: Delphi technique; Decision making; Critical care;
Physicians; Intensive Care Units.

RESUMO: Introdugdo: A técnica Delphi é um método utilizado
para alcangar consenso entre especialistas sobre determinado
assunto. Objetivos: realizar revisdo sistematica sobre a
contribui¢do e utilizagdo do método Delphi exclusivamente
por médicos, para tomada de decisdes em pacientes criticos.
Meétodos: A pesquisa foi realizada nas bases de dados: PubMed,
SciElo, Biblioteca Virtual em Saude, Scopus, Periddicos CAPES
e ClinicalTrials.gov, utilizando os descritores: “Delphi technique”,
“Decision making”, ““Critical care” e “Physicians”. Selecionou-
se ensaios clinicos ou estudos observacionais para responder a
pergunta norteadora: “Qual a contribuigdo da técnica Delphi na
tomada de decisdo pelos médicos em pacientes criticos?” Para
avaliagdo do nivel de evidéncia e grau de recomendag@o dos
estudos incluidos, foi utilizado a escala do Centro de Medicina
Baseada em Evidéncias de Oxford. Resultados: Foram incluidas
dezoito referéncias para compor este estudo. As contribuigdes
do método Delphi foram consideradas importantes para a
tomada de decisdes em quinze estudos analisados, para: definir
estratégias de manejo, tratamento e recomendagdes; gerenciar e
diagnosticar pacientes; definir consenso para exames; identificar
ideias controversas e seus motivos subjacentes. Das limitagdes
do método, a mais recorrente foi a sele¢do de especialistas de
diferentes niveis de conhecimento. Conclusdo: Este estudo
mostra a aplicabilidade da técnica Delphi para manejo de
pacientes criticos, tratamento medicamentoso, recomendagoes
para sintomas especificos, diretrizes para gerenciar e diagnosticar
pacientes, consenso para testes e exames e identificacdo de topicos
de ideias controversas e seus motivos subjacentes em situagdes
onde ndo ha consenso na literatura médica.

Descritores: Técnica Delfos; Tomada de decisdes; Cuidados
criticos; Unidades de Terapia Intensiva.
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INTRODUCTION

he Delphi technique was developed by Dalkey

and Helmer at the Rand Corporation in the
1950s and was initially used to obtain experts’ opinions on
military defense projects'. It is a widely used and accepted
method to acquire consensus of a group of experts on
a given subject?. It can be used for the development of
diagnostic criteria in the absence of a gold standard and it
is a recognized, accepted and used method for gathering
data from specialists within their domain of expertise®*.

The Delphi technique is conducted with participants
with knowledge and experience in a given area. Essentially,
there is no specific number of participants for the technique.
The method starts with the distribution of a questionnaire
on the subject for each specialist. After gathering their
opinions, the results are summarized. The technique uses
a series of questionnaires and the provision of feedback
on the participant’s opinions, with the objective of gaining
consensus on a given subject. The percentage of approval
that determines that an answer to a given question is an
agreement must be previously established. If an item is not
accepted by a minimum number of professionals, it must
be altered according to the participants’ suggestions until
consensus is reached. After all the rounds required to reach
consensus on the suggested items, they can be classified
as approved or not'.

Among the advantages of using the Delphi
technique, it is possible to mention: it allows the inclusion
of several specialists from different areas and geographic
regions, without the need to meet in person; participants are
anonymous, which eliminates the influence of prominent
people in the group*>®; it is effective for promoting
reflection and developing guidelines®; saves time and
money by not requiring personal meetings’.

The Delphi technique is a fundamental tool when
it comes to topics that still generate controversies in the
literature®*and it can be used to determine the appropriate
clinical care®. This justifies studies that, like this one,
clearly and directly address the effectiveness of this
technique in the medical field. Despite being a field where
the method has great potential, it is important to evaluate
its effectiveness and feasibility for reaching consensus in
the medical context.

Therefore, this article aimed to develop a systematic
review on the contribution of the use of the Delphi method
for the decision-making process of physicians caring for
critically ill patients admitted to the Intensive Care Unit
(ICU)/Critical Care Unit (CCU). This setting (care of
critical patients) was chosen because it requires urgency
in the decision-making of physicians and because there
may be doubts about which interventions and/or diagnosis
to perform.
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METHODS

A systematic review of published articles with
information on the Delphi technique was developed with
the objective of analyzing the applicability of the technique.

Study design: The PRISMA Statement was used to
elaborate the systematic review’.

Guiding question of the research: “What is the
contribution of the Delphi technique for the decision-
making process of physicians caring for critically ill
patients?”.

Definition of Population, Intervention, Comparison,
Outcomes and Studies (PICOS): the “PICOS” was
established according to the guiding question'®: “P”
(population): Use of the Delphi technique by physicians;
“I” (intervention): use of the Delphi technique; “C”
(comparison): there is no comparison; “O” (outcomes):
effectiveness of the use of the Delphi technique in critical
care; “S” (types of studies): observational and clinical
studies.

Sources of information: The search for studies to
be included in this review was carried out in the databases:
PubMed, SciELO, Biblioteca Virtual em Saude (BVS),
CAPES Journals and Scopus. Clinical trial records of
studies in progress or recently completed were also
searched in the ClinicalTrials.gov. The Medical Subject
Headings (MeSH) was used to define the following
descriptors: “Delphi technique”, “Decision making”,
“Critical care” and “Physicians”, which were combined
with the Boolean operator “AND” in the databases
Pubmed, SciELO, Biblioteca Virtual em Saude (BVS),
CAPES Journals, Scopus and ClinicalTrials.gov. The
search in Pubmed included the MeSH descriptors and
their synonyms: “Delphi Technique”; Delphi Techniques;
Technique, Delphi; Techniques, Delphi; Delphi Technic;
Delphi Technics; Technic, Delphi; Technics, Delphi,
Delphi Studies; Delphi Study; Studies, Delphi; Study,
Delphi; “Critical care”; Care, Critical; Intensive Care;
Care, Intensive; Surgical Intensive Care; Care, Surgical
Intensive; Intensive Care, Surgical, “Decision making”;
Decision Making, Shared; Decision Makings, Shared,
Making, Shared Decision; Makings, Shared Decision;
Shared Decision Making, Shared Decision Makings,
“physicians”.

Studies obtained from other sources: The references
of the articles selected were also analyzed after applying
the inclusion and exclusion criteria.

Selection of studies: After selecting the articles by
applying the search strategy in each database, the articles
were compared to remove duplicates.

Eligibility criteria: The studies considered eligible
for this review were clinical trials or observational studies
conducted in humans, published until June 2017, in English,
Spanish and Portuguese, describing the applicability of
the Delphi technique and its use to assist the decision-



making process of physicians caring for critically ill
patients. Review articles, editorials, letters to the editor,
news, comments and results of dissertations, theses and
abstracts published in conference proceedings or scientific
journals were excluded. The use of the Delphi technique by
other health professionals was considered as an exclusion
criterion. The criteria for the inclusion and exclusion of the
studies found were applied independently and blindly by
two authors. In case of disagreement between the reviewers,
other team members were convened to develop consensus.

Assessment of the level of evidence and additional
analyses: The scale of the Oxford Centre for Evidence-
Based Medicine was used to assess the level of evidence
and grade of reccommendation of the studies included!!. This
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scale evaluates each study according to its methodology,
as shown in Table 1.

The Kappa Coefficient'? was used to assess the
degree of agreement between the two evaluators (APFBS
and JFA). The confidence interval was set at 95% and the
test was performed in the program Stata, version 10.0.

Data collection and analysis: The articles that met
the inclusion criteria were read in full and, during this
phase, the following variables were collected: author/year/
location; objective of the study; sample size (number of
physicians participating); duration of the Delphi method;
description of the contribution of the use of the Delphi for
decision-making in critically ill patients; effectiveness;
limitations; applicability of the technique.

Table 1. Level of Scientific Evidence by Type of Study - “Oxford Centre for Evidence-based Medicine”

Grade of recommendation

Level of evidence | Treatment — Prevention — Etiology

B

Studies that recommend an action; significant evidence is found
in the outcome, and the conclusion is that it is beneficial to choose
the action even considering the damage risks. There is reasonable
evidence to support the recommendation

2B Decision analysis

C

It consists of level 4 studies or extrapolations from level 2 or
3 studies. There is no satisfactory evidence in the analysis of
outcomes, and the conclusion is that the benefits and risks of the
procedure do not justify the generalization of the recommendation.
There is insufficient evidence, either for or against it

Observation of therapeutic results

2C
(outcomes research).

Adapted from: http://www.cebm.net/index.aspx?0=1025. Fonte: Phillips et al.lL

RESULTS

Atotal of 33 studies were selected after reading the
abstracts. Of these, 15 were excluded for not meeting the

eligibility criteria, as described in Figure 1.
Only 18 studies met the inclusion criteria and were
eligible for this review, as shown in Figure 2.

The article does not address
critically ill patients

The method was only
mentioned and was not
detailed in the article

Reasons for exclusion

The method was used by a
multidisciplinary team (not
just physicians)

Systematic Review

The full article doesnot
address the use of the
Delphi method

Figure 1: Reasons for the exclusion of studies that did not meet the inclusion criteria (n = 15)
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Full analysis of the articles (n = 33)
E > Articles excluded
E according to
E v eligibility criteria
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Source: Flowchart based on the PRISMA guideline

Figure 2: Flowchart of the phases of the systematic review.

The degree of agreement between the two authors
was considered substantial according to the kappa
coefficient=0.7150"2. All the 18 articles selected according
to the eligibility criteria were observational studies, carried
out from 2001 to 2016 in different countries such as the
USA"™1 the United Kingdom,?*?! Canada**>?*}, South
Korea?, Portugal’, Australia*, France’ and Spain®-¢,

Regarding the level of evidence and grade of
recommendation of the studies selected, fourteen (78%)
were classified as level of evidence 2c¢ and grade of
recommendation IV, meaning that they provided little
evidence to analyze the outcomes and concluded that
the benefits and risks of the procedure do not justify
the generalization of the recommendation. Another 4
studies were classified as level of evidence 2b and grade
of recommendation II, with good reference standards for
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decisions.

Regarding the objectives of the Delphi technique,
in two studies, the method was used to develop checklists
of verification®* or bypass separation'®. In two of the
articles, the method was used to propose guidelines for
the management of patients'*'>. Another article aimed to
establish guidelines for the use of bedside ultrasound®.
In three studies, the method was used to develop criteria
for admission in the ICU’ and for cases of chronic
obstructive pulmonary disease (COPD) exacerbations®-2,
Three articles applied the method to develop consensus,
whether on appropriate decisions regarding treatment
and diagnosis'*!®*  on the need for consultation with
specialists and evaluation of important tests and exams in
the emergency room?, or on the prescription of analgesia
and sedation?. In one study, the method was used to



evaluate the best technique for mechanical ventilation?'.
Another article used the method to develop criteria to
identify the thresholds in monitoring equipment®. Three
articles presented more specific applications, such as the
analysis of topics that cause differences in opinion between
anesthetists and obstetricians?, the use of palliative care at
the end of life’ and important practices for patients with
respiratory failure!’.

Regarding the number of physicians participating
in the Delphi method, in nine of the studies analyzed all
members participated in all stages**7!13-171925:26 n eight
other articles, there was a loss of participants during the
rounds™!31418:2021.2325 "ywhich accounted for approximately
26.16% of specialists. One article had three rounds, each
round with two questionnaires, and there were variations
in the number of participants within the same round; the
mean number of participants in this study was 10.66. The
number of professionals in the beginning of each study
ranged from 10 to 79, with a mean of 30.17 physicians
invited. One of the articles did not mention the number of
physicians participating'®.

Regarding the duration of the Delphi method, 15 of
the 18 articles selected did not report the duration of the
procedure.>7131416-26 Tn one article, the method was applied
from January 2006 to 2007%. In the other two studies, it was
applied from February to April 2012°, and from October
2012 to January 20133,

Regarding the contributions of the Delphi method
to the decision-making process of medical professionals, in
14 studies, the use of the technique was important to define
management strategies, drug treatment, recommendations
for specific symptoms and use of ultrasound, guidelines
for the management and diagnosis of patients; to develop
consensus on tests and examinations; to identify topics
that cause differences in opinion and their underlying
reasons; and to establish the determinants of outcomes
of COPD?33:13-20.2226 [y one of the studies, the author
emphasized the importance of the Delphi technique to
foster a broad movement of reflection and to challenge
professionals®. Furthermore, in three articles, the method
did not offer a significant contribution’?'*. In one of these
studies, the checklist elaborated was not associated with a
significant difference when used for diagnosis®. In another
study, the author argued that the method is not effective
because the thought process and the ideas behind an opinion
are not described'. One of these articles reported that the
criteria developed were not relevant for application’.

The effectiveness of the Delphi technique was
evaluated by the authors Elliot*, Baumann'®, Lee?, Mendes®,
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Ogden'® and Hawryluck? through a LIKERT scale, and by
the authors Dellinger'® and Frankel 2015" through the
GRADE system. The authors Garroust’, Quintana®® and
Garcia Gutierrez 2011% used decision trees with scores
from 1 to 9, where different intervals demonstrated different
levels of agreement. Among the 18 articles, five established
that consensus was reached when the idea was accepted by
80% or more of the participants™'#1*?>%_In three articles,
consensus was determined by at least 70% agreement>'°.
In two articles, consensus was reached when values equal
to or greater than 75% were obtained'’*. In three other
articles, values equal to or greater than 60% and 66% were
considered” a consensus>*!>1821 In three articles!>!720-24,
these values were not mentioned; only a “strong agreement”
was mentioned in one of them’. Six out of the 18 studies
highlighted that the strategies approved by consensus were
selected in more than one round.>'¢17:182023 " The other 12
studies?37:13:14.15.19.2122.24.25.26 did not report that.

Two out of the 18 articles did not report the
limitations related to the use of the Delphi technique.>!*
Seven studies??7:13:14.18.20]
specialists as an important limitation. The reasons
included possible differences in knowledge?, the volunteer
character!®, the presence of only emergency room
physicians’, or the selection of professionals from a single
location>*7?, Four studies mentioned the lack of scientific
rigor of the method as a limitation>*!3%. One article stated
that the recommendations, despite being from experts, were
not sufficient evidence'®** or could not be applied to all
patients'. One article mentioned the inability to exchange
ideas with other participants as one of limitations of the
technique’.

The other limitations were mentioned only once in
each article; they were: the cases identified differed from
the medical diagnosis®; the Delphi technique did not
represent sufficiently strong evidence to form the basis for
health-care policy'?; the method did not allow comparing
referral rates and data that could influence decisions were
not collected;’ there may have been errors in transcription
and perception of responses®'; the arbitrary definition of
consensus'®; specialists'® and patients* were lost to follow-
up; lack of data for calculation®®; failure to address issues
of politics and costs'; effectiveness depends on appropriate
implementation of the protocol'’; feedback provided to
participants may have influenced decisions?; guidelines
based only on the perspective of physicians?? and the time
restriction of each round of the Delphi method®.

The results of the analysis of the articles selected

mentioned the selection of

for the systematic review are described in Table 2.
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DISCUSSION

The use of the Delphi technique for decision-
making in critically ill patients effectively contributed to
solve medical issues in 15 of the 18 articles selected in this
review. The contributions of the Delphi technique in the
studies selected were in the areas of management strategies,
drug treatment, recommendations for specific symptoms,
use of equipment, guidelines for the management and
diagnosis of patients, consensus for tests and examinations
and identification of topics that cause differences in opinion
and their underlying reasons?3=13-2022:26,

Thus, this study analyzed the contribution of the
Delphi technique to the management of critical patients
by physicians. However, only three studies mentioned
the final results obtained with the implementation of the
guidelines developed: Garrouste-Orgeas’, Elliot et al.* and
Quintana®. This fact limits the evaluation of the survival
rates of these patients.

In ten of the 18 articles published from 2001 to
2016, the analysis addressed the use of a modified Delphi
technique. The changes in the application of the method
that were mentioned were face-to-face meetings®!>2>2¢
and meeting on a first-round schedule determined by the
moderator ?!' and not by the answers of the first round, as in
the classical technique. The studies of Elliot**, Goodrich!,
Pearl”’, Ogden'8, Frankel'’ and Arsemino® reported the use
of a method with modifications but did not describe these
modifications. In these cases, an incompletely described
Delphi method can affect the overall quality of the final
consensus, since the decisions made will probably not
have the credibility required for use in medical practice.
In the other studies, the Delphi technique was performed
according to the original protocol.

Nine out of the 18 studies evaluated did not report
any physicians as lost to follow up during the application
of the technique.?37-15:1617.19.23.26 I the other studies,
the high percentage of permanence of the participants
(71.99%) during the process contributed to the reliability
of the consensus decisions and helped to consolidate the
structure of the method. In addition, among all the studies
included in this review, ten established consensus as greater
than 70%, which is a value already used in the literature,

as in Harmsen?”. This guarantees that the method has a
valid structure.

Sixteen out of the 18 articles evaluated in this
systematic review mentioned the main limitations related
to the use of the Delphi method?37131416-26 Among these
limitations, the most recurrent were the selection of
specialists and the lack of scientific rigor of the method.
Thus, the present study was important to recognize and
group the main limitations that may occur during the
process. However, further studies are necessary to validate
mechanisms that can solve these issues.

This is the first Brazilian systematic review that
elucidates the use of the Delphi technique for decision-
making in critically ill patients. The strengths of the study
include the recovery of studies published over a 15-year
period (2001-2016) and the analysis of the contribution
of the method to medical decisions in critical situations.
However, this study has its limitations. There is no
consensus on how to assess the applicability of a Delphi
method. Consequently, in three of the studies analyzed, the
method was not effective’?">*. In addition, it is difficult to
accurately assess the effectiveness of the method, as there
is no minimum and ideal percentage to reach consensus
defined in the literature. Finally, it was not possible to find
clinical trials using the Delphi technique, since the time
required to reach consensus can be considered relatively
long for a patient in a critical situation who needs early and
rapid intervention. In three studies®>!3, the time required to
complete the rounds ranged from three months to one year.

CONCLUSION

This study presents the applicability of the Delphi
technique for the management of critically ill patients,
drug treatment, recommendations for specific symptoms,
guidelines for the management and diagnosis of patients,
use of equipment, consensus for tests and examinations and
identification of topics that cause differences in opinion
and their underlying reasons in situations where there is
no consensus in the medical literature. In 15 of the articles
selected, the technique contributed to the construction of
medical guidelines.
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