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AMEE GUIDE

Using consensus group methods such as Delphi and Nominal Group in
medical education research�
Susan Humphrey-Murtoa, Lara Varpiob, Carol Gonsalvesa and Timothy J. Wooda

aDivision of Rheumatology, University of Ottawa, Ottawa, Canada; bSchool of Medicine, Uniformed Services University of the Health
Sciences, Bethesda, MD, USA

ABSTRACT
Consensus group methods are widely used in research to identify and measure areas where incomplete evidence exists for
decision-making. Despite their widespread use, these methods are often inconsistently used and reported. Using examples
from the three most commonly used methods, the Delphi, Nominal Group and RAND/UCLA; this paper and associated
Guide aim to describe these methods and to highlight common weaknesses in methodology and reporting. The paper out-
lines a series of recommendations to assist researchers using consensus group methods in providing a comprehensive
description and justification of the steps taken in their study.

Introduction

Medical educators strive to use the latest findings from sci-
entifically grounded research when making decisions
regarding education and assessment in the health profes-
sions. Empirical evidence from educational research, how-
ever, is often limited or contradictory (van der Vleuten
2014). When faced with conditions of uncertainty or incom-
plete evidence, consensus group methods such as Delphi,
nominal group technique (NGT), and the RAND corpor-
ation/University of California Los Angeles appropriateness
method (RAND/UCLA) are widely used to synthesize expert
opinions and enhance decision making (Jones & Hunter
1995; Murphy et al. 1998, p. 4; Campbell et al. 2001; Fitch
et al. 2001).

Standard textbooks rarely provide clear guidelines to
help researchers utilize these methods, and studies using
them often lack methodological rigor (Boulkedid et al.
2011; Sinha et al. 2011; Diamond et al. 2014; Waggoner
et al. 2016). The AMEE Guide describes these methods to
provide a “how to” approach, highlight common weak-
nesses in methodology and reporting, and outline
recommendations for reporting future consensus based
studies.

Why use consensus methods in education?

Just as clinicians regularly make difficult choices about
treatment options, health professional educators must
make decisions in the face of uncertainty. In medical edu-
cation, consensus group methods are used to determine
components of a new or revised curriculum, develop
items for assessment tools, define competencies, and
develop educational resources (Humphrey-Murto et al.
2014).

Consensus group methods – definition and
rationale

Consensus methods are defined as a systematic means for
measuring and developing consensus. The goal of these
methods is to establish how well experts agree on a par-
ticular issue, and is based on the idea that accurate and
reliable assessment can be best achieved by consulting a
panel of experts and accepting the group consensus
(Campbell et al. 2001; Tammela 2013). The case for using
formal consensus group methods is based on assumptions
about decision-making in groups; potential advantages
include a wider range of knowledge and experience avail-
able, debate may challenge ideas and stimulate new ones,
and group consensus may be seen as more credible
(Murphy et al. 1998, p. 1).

The consensus group methods should have the follow-
ing common features: anonymity, iteration, controlled

Practice points

� Consensus group methods such as Delphi and
Nominal Group Technique are commonly used,
but there is a lack of standardization in defini-
tions, methodology and reporting.

� Very few medical education textbooks describe
these methods in sufficient detail to serve as a
“how to use guide”.

� We provide suggestions that researchers should
consider when planning and publishing studies
using consensus group methods, in order to maxi-
mize methodological rigor.
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feedback, statistical group response and structured inter-
action (Jones & Hunter 1995; Murphy et al. 1998; Vernon
2009). This differentiates informal group meetings from for-
mal consensus methods.

Consensus group methods

Several consensus methods have been described. Two con-
sensus methods that predominate are the Delphi and NGT.
The RAND/UCLA is a hybrid of these two methods.

Delphi

The Delphi technique was initially described by the RAND
Air Force Corporation in America in the 1950s (Murphy
et al. 1998). The Delphi has been used in many fields
including science and technology, health, business, commu-
nication, education, policy analysis (de Loe et al. 2016;
Vazquez-Ramos et al. 2007). In medical education, the
Delphi and modified Delphi account for �75% of papers
using consensus group methods (Humphrey-Murto et al.
2014).

The Delphi method and process

The Delphi method includes the following stages: identify-
ing a research problem, selecting participants, developing a
questionnaire of statements, conducting anonymous itera-
tive postal or email questionnaire rounds, collecting individ-
ual and group feedback between rounds and summarizing
the findings (Jones & Hunter 1995; Murphy et al. 1998;
Campbell et al. 2001). This process is repeated until the
best possible level of consensus is reached, or until a pre-
determined number of rounds have been completed.
Participants never meet or interact directly in the classic-
ally-described Delphi method (Murphy et al. 1998) (see
Table 1 available online as Supplemental Material).

The initial identification of the research problem usually
involves a group of experts who share an interest in seek-
ing solutions or recommendations to a particular problem.
For example, a group of researchers wanted to develop a
national neurology curriculum for internal medicine resi-
dents in Canada (Lazarou et al. 2011). The research team
developed the questionnaire based on reviewing neurology
textbooks and adding additional topics generated by the
research team. The initial survey was composed of a com-
prehensive list of all topics in neurology.

Round 1 of a Delphi involves mailing out the survey to
expert participants who rank their agreement with each
statement, and may be allowed to add new items to the
list. The number of participants in the Delphi has ranged
from 4 to 3000 (Campbell et al. 2001). In the national neur-
ology example, the participants were asked to rate each
item on a 5-point scale (definitely include, possibly include,
neutral, possible exclude, and definitely exclude). The par-
ticipants in this study consisted of directors of internal
medicine programs and neurology programs for all
Universities across Canada as well as internal medicine resi-
dents from those institutions. In some Delphi studies, there
is no initial questionnaire development; instead, the initial
round is for idea generation from the participants. This is
very relevant when little is known about a particular topic.

Between rounds, the research team collates the rankings
and the anonymous collated results are sent back to partic-
ipants for review. The quantitative data might include the
mean, median and/or frequency distribution for each item.
Participants would usually be able to see their ranking
relative to other participants, and have an opportunity to
re-rank the items. In some studies participants would also
be asked to provide written feedback when their views
differed substantially from the others.

The list of items and participants may vary for each
round. In some studies the entire list of items would be
sent for each round, while in others only those items
in which there was a lack of agreement would be re-sent.
The participant group may be the same for each round, or,
as in this example, only the program directors are included
in the second round. The number of rounds may vary from
2 to over 10. The final ranking or list of items may be sent
to the participants for final verification.

The benefits of the Delphi method include the potential
inclusion of a large number of participants who are geo-
graphically dispersed, and clearly are favored for inter-
national research. It is relatively inexpensive and avoids
undue dominance by specific individuals by providing the
greatest degree of anonymity but may limit discussion and
debate.

Nominal group technique (NGT)

The NGT was developed by Delbecq and Van de Ven in
the 1960s (Murphy et al. 1998, p. 3). The NGT shares sev-
eral features of the Delphi, but in contrast is a structured
face-to-face interaction usually involving 5–12 participants.
It is often used for item generation and provides an
opportunity for discussion (Jones & Hunter 1995). The
steps are outlined in Table 1 (available online as
Supplemental Material). The research team formulates a
nominal question and gathers a panel of expert partici-
pants. Unlike the Delphi, a literature review is not always
completed at this time, but background information is
provided to the participants. The participants meet face to
face and respond to the nominal question by recording
his/her ideas independently and privately. These ideas are
then shared with the group in a round-robin format, with
each participant sharing one item from their list. These
ideas are recorded by a facilitator who documents the
responses until all participants have no more original
ideas. Often, a flip chart or list of the responses is posted
for all to see. The facilitator then leads a group discussion
where each idea is discussed in turn, with similar ideas
grouped together, and clarification provided. In some set-
tings, the process may end here. Usually, however, individ-
uals then vote privately on the items and results are then
fed back to the group in aggregate (anonymously).
Further discussion and voting may take place (Murphy
et al. 1998). The entire process may last from 1.5 to up to
6 hours (Campbell et al. 2001). A facilitator is required to
effectively run the session.

Advantages of the NGT include the generation of a
larger number of ideas and the potential for discussion and
debate. Limitations include a smaller number of partici-
pants than the Delphi, and the potential for dominant par-
ticipants to unduly influence the group.
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RAND/UCLA appropriateness method (RAND/UCLA)

The RAND/UCLA method was developed to enable the
measurement of the overuse and underuse of medical and
surgical procedures (Fitch et al. 2001). The concept of
appropriateness refers to the fact that the expected health
benefits should exceed the expected negative consequen-
ces. RAND/UCLA has also been referred to as a hybrid of
the Delphi and NGT. Like Delphi, it begins with identifica-
tion of a research problem, completion of a literature
search, and development of a questionnaire of statements,
which is sent out to participants. The questionnaire might
involve a list of specific clinical scenarios or indications
of patients who may present for a certain treatment.
Participants also receive background information (literature
review, definitions). In the first round, participants do not
meet face-to-face; instead, they rank each item individually
via email or mailed survey. In the original description, for
each indication, the participants rate the benefit-to-harm
ratio of the procedure on a scale of 1–9, where 1 means
that the expected harms greatly outweigh the expected
benefits, and 9 means that the expected benefits greatly
outweigh the expected harms. A middle rating means that
the harms and benefits are about equal for the patient
described (Fitch et al. 2001).

Like the NGT, the next step involves a face-to-face meet-
ing where collated results are fed back to each individual
member of the group. The participants have an opportunity
to discuss their ratings, in light of how other participants
have voted after which private voting occurs again.
Consensus should not be forced and the outcome may
lead to a classification of “appropriate”, “uncertain”, or
“inappropriate”. A common scale used is median scores in
the 1–3 range are classified as inappropriate, 4–6 range as
uncertain and 7–9 range as appropriate. A rating of uncer-
tain would also be allocated if there was disagreement; in
other words, all participant ratings did not fall within any
3-point range (Fitch et al. 2001). The number of participants
has traditionally been 9, large enough for diversity of repre-
sentation yet small enough to allow discussion.

The RAND/UCLA method is not intended for idea gener-
ation and assumes there is supporting data available to cre-
ate the initial questionnaire of a highly structured list (Fitch
et al. 2001). As with the NGT an effective facilitator is
required. Table 2 (available online as Supplemental
Material) highlights some of the key differences between
the methods.

The problem with consensus group methods

Despite the extensive use of these seemingly simple
research methods, concerns regarding consensus group
methods are longstanding (Sackman 1975; Goodman 1987;
Hasson et al. 2000). The large number of modifications
to the classical Delphi has led to considerable confusion
(Crisp et al. 1997; Keeney 2001)

Four recent reviews using the Delphi in health care and
policy-related research have systematically explored defi-
ciencies in the use and reporting of consensus group meth-
ods. Collectively, these studies have noted deficiencies
regarding: information provided to the participants at the
start of Delphi, reporting response rates, feedback to partic-
ipants, level of anonymity, outcomes after each round and

the definition of consensus (Boulkedid et al. 2011; Sinha
et al. 2011; Diamond et al. 2014; de Loe et al. 2016). In the
field of medical education, a recent scoping review of con-
sensus methods demonstrated similar findings (Humphrey-
Murto et al. 2014). This research clearly suggests that it is
important to move away from the use of labels and move
toward a comprehensive description of the steps taken in a
specific study.

Qualitative or quantitative: underpinning
methodology of consensus group methods

Some authors consider these methods to be straddling
both qualitative and quantitative methodologies (Stewart
2001; De Villiers 2005, p. 642). If one believes that the
Delphi method supports a constructivist enquiry, then rigor
should be defined in terms of trustworthiness criteria used
in qualitative research (confirmability, credibility, transfer-
ability, and dependability) and not by positivist criteria of
objectivity, namely validity and reliability (Campbell et al.
2001). The absence of an appropriate philosophical founda-
tion results in inconsistent conceptualizations of the meth-
ods and may contribute to the inconsistency in
methodology (Guzys 2015).

Recommendations for demonstrating
methodological rigor for consensus group
methods

When undertaking research using consensus methods, the
following recommendations should be considered in order
to add credibility to the research process and ensuing
results (Table 3 available online as Supplemental Material).

Define the purpose or objective of the study

As with all research, the authors must provide a clear pur-
pose for their study or line of inquiry. This will guide future
decision-making regarding, for example, selection of the
appropriate consensus group method and the definition of
expert participants. Selection of one consensus method over
another should be evident if the purpose is clearly stated.
For example, if the purpose of the study is to develop inter-
national guidelines regarding ultrasound training for
Rheumatologists (Pineda et al. 2010), it would be highly
favorable to have input from a large number of geographic-
ally remote regions which would require a Delphi method.

Outline each step of the process: if modifications were
made, provide a rationale for the choices made

As previously stated, the number of modifications and lack
of standardization to the consensus group methods makes
it essential that researchers clearly describe in sufficient
detail the steps and processes used for each stage of the
study. Simply stating a “modified Delphi” was performed
with insufficient explanation of the actual process is, in our
opinion, poor research reporting as it makes it difficult for
a reader to judge the quality of the research. Providing jus-
tification for the choices made will also add credibility. One
exemplary instance of clearly outlining the process and
choices is a study that sought to clarify the minimum
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necessary nursing ethics educational content and mastery
level in Japan (Ito et al. 2011).

It should also be noted that consensus group methods
are increasingly being considered one research method to
be used within multi-method research projects (Harvey &
Holmes 2012; Fletcher & Marchildon 2014; Bloor et al. 2015;
Brady 2015; de Loe et al. 2016). As a result, a flow diagram
or table to summarize the steps and participants at each
stage adds clarity. For example researchers often begin
with a local NGT to generate items that are later used in an
international Delphi (CoBaTrICE Collaboration 2011).

Describe the selection and preparation of the scientific
evidence for the participants

Research-based information should be provided to all par-
ticipants early on in the process (Murphy et al. 1998). This
information is best provided in a summarized form to facili-
tate review. Grading the quality of studies and information
provided may reduce bias. Despite the original description
by some authors that NGT does not require a search of the
existing literature (Campbell et al. 2001), it is our opinion
that this step is essential for a rigorous study. If there is no
existing literature, then the authors must explicitly state the
extent of the search. If different participants groups are
used, the authors should clearly state what information was
provided to each group.

Describe how items were selected for inclusion in the
initial questionnaire: describe the process in sufficient
detail

The original Delphi and NGT were described as beginning
with an open-ended question to avoid biasing the partici-
pants, and is still suggested by some authors (Murphy et al.
1998; Sinha et al. 2011). Often, the items in the survey are
generated based on a literature review and discussion with
experts in the field. Researchers should make it clear which
protocol – idea generation, providing a pre-determined list
or a combination of both – was used in their study. The
authors should describe, in sufficient detail, the methods
used to develop these items and the process used for item
selection. A useful example is the study by Ito where the
authors clearly describe how the initial items were deter-
mined for their Delphi (Ito et al. 2011).

The initial question and items must be carefully worded
to ensure clarity. Pilot testing with a small group of individ-
uals is suggested before implementation. Another import-
ant aspect to consider is the length and complexity of the
questionnaire because this may affect response rates (De
Villiers 2005, p. 641)

Practically speaking, participants may be asked to
respond to a statement by selecting “should definitely
include, should definitely not include or undecided” or they
may be required to rate their level of agreement with each
statement using a Likert scale.

Describe how the participants were selected and their
qualifications: if the NGT or RAND/UCLA is used,
describe facilitator’s credentials

Selecting participants for consensus group methods
requires careful consideration. Most use “experts”, but the

definition of an expert can vary depending on the purpose
of the study. Participants are usually individuals who are
knowledgeable, representative of the area of inquiry and
have practical experience. Studies have demonstrated that
the composition of the panel can impact results and raises
methodological concerns (Black et al., 1999; Campbell et al.
1999; Fitch et al. 2001; Keeney 2001; Hutchings & Raine
2006; Hutchings et al. 2006). Other studies have looked at
diversity within a panel and suggest that diversity in the
panel leads to better performance while in some instances
heterogeneity may have an adverse effect if there is irre-
concilable conflict between participants (Murphy et al.
1998).

Group size can vary tremendously depending on the
purpose of the inquiry and the type of consensus group
technique used. NGT typically uses 5–12 members, whereas
Delphi can use 6 to thousands. Fewer than six participants
in a Delphi is likely too few, whereas 12 or more is reason-
able (Murphy et al. 1998). Arguably balance, or representa-
tion of multiple viewpoints and expertise, is more
important than size (Bloor et al. 2015).

It is important to be aware that the Delphi requires a
sustained commitment from participants who are ques-
tioned round after round on the same topic with a slightly
modified questionnaire each time. Selection should con-
sider choosing participants who will be committed to the
task. One criticism is that participants willing to engage
and continue in the process are more likely to be affected
directly by the outcome and therefore are biased (Keeney
2001).

Whatever the makeup of the expert panel, the authors
must provide a rationale and justify their choices. One
group of authors has identified potential participants in
health care research as the 9 “p”s: providers, professors,
patients, payers, policy makers, private sector, public, pur-
chasers and press (Boers et al. 2015). This can be easily
transferred to education.

If using NGT or RAND/UCLA, the facilitator should be
either a recognized expert in the field or a credible non-
expert (Campbell et al. 2001). The facilitator should ensure
that all viewpoints are equally discussed.

Describe the number of rounds planned and/or criteria
for terminating the process

The currently recommended number of rounds is two to
three; however, this is based on very little scientific evi-
dence (Boulkedid et al. 2011). Attrition is a particular con-
cern, with studies demonstrating significant decreasing
response rates in successive rounds (Tammela 2013). Some
authors feel strongly that the number of rounds should be
determined a priori to avoid “false consensus”, where par-
ticipants become fatigued and agree just to end the
process.

It has been suggested that authors should specify alter-
nate stopping criteria such as terminating the Delphi pro-
cess when a predetermined definition of agreement is
reached, a maximum number of rounds had been com-
pleted or there is stability of responses (Diamond et al.
2014). Stability suggests that participant responses to
each question across rounds is not changing and requires a
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pre-determined definition such as a change in mean that is
below a certain threshold (Vazquez-Ramos et al. 2007).

Clearly describe how consensus was defined

Some authors consider how consensus was defined as one
of the most sensitive methodological issues and should
occur before the process begins (Boulkedid et al. 2011;
Diamond et al. 2014). A typical definition of agreement
would be that 70% of respondents agreed or strongly
agreed that an item should be included. Items where 70%
disagreed or strongly disagreed should be discarded, and
items not meeting these criteria would be sent to the next
round for re-ranking. Others may decide a median score
above a defined threshold is adequate (Tammela 2013).
There is great variability in the definition, with a range of
51–80% (Hasson et al. 2000).

Report response rates and results after each round

There are two important aspects to consider with respect
to the reporting of responses and results. The first is partici-
pant response rates. Response rates after each round
should be reported while maintaining anonymity. The type
of respondents should also be included, as it may have sig-
nificant implications. For example, in an international
Delphi, the percentage of respondents from each country
would be relevant to report. The concern is that partici-
pants with minority opinions may be more likely to drop
out, which may mean the degree of consensus reached in
the final round is an overestimation (Sinha et al. 2011).

The second is the actual results after each round. Some
have suggested that reporting each round separately gives
a clear view of the themes generated and the strength of
support for each round. For example, a study developing
an instrument to assess a resident in subclavian central
venous catheter insertion outlines the results for Delphi
rounds 1 and 2 including which items were dropped or
modified at each round (Huang et al. 2009)

Describe the type of feedback provided after each
round

Feedback is considered an essential component of Delphi.
Feedback to participants can include quantitative and/or
qualitative data. It also involves two types of agreement:
the extent to which individual participants agree with an
issue, and the extent to which participants agree with one
another. Quantitative feedback may include summary statis-
tics such as the participants’ score, participants’ medians,
range of scores and the proportion of participants selecting
each point on a scale. Participants are provided an oppor-
tunity to change their ranking, but it should be made clear
that they do not need to conform. Researchers may ask the
participants who are outliers to provide written justification
for their choices (qualitative data).

Some studies have demonstrated that the type of feed-
back provided, for example collective feedback from all par-
ticipants or from a single group, may have a substantial
influence on the outcome of the process (Campbell et al.
2001).

Describe how anonymity was maintained

One of the most important aspects of consensus group
methods is the maintenance of anonymity. It is essential
to avoid dominance by members who, for example, may
be in a position of authority. Authors must clearly state
how this was accomplished. It is achieved through the
use of mail outs in Delphi and RAND/UCLA and private
ranking in NGT.

Address potential methodological issues in the
discussion

As previously noted, the lack of consensus of whether con-
sensus group methods are “quantitative or qualitative” has
led to confusion regarding how to assess validity, or cred-
ibility of these methods. Arguably, the first step is attention
to the methodological issues such as those covered in this
Guide. In the discussion the authors should address issues
that may have impacted the results such as poor response
rates between rounds, lack of participation from a select
group or geographic region, or lack of consensus. When
there is a lack of consensus, this often informs the future
research agenda for a particular topic.

Conclusions

Consensus group methods are commonly used, but the
considerable lack of standardization in definitions, use
and reporting of these methods may hamper their effect-
iveness. Adequate attention to the issues discussed above
will help researchers move away from the use of labels
and toward a comprehensive description and justification
of the steps taken in their study, ensuring that the
results of the research are as credible and as useful as
possible.
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