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The Delphi Technique and Nominal Group Technique 
are two well-recognized consensus-formation meth-
odologies specifically designed to combine judgments 
from a group of experts. The Delphi Technique utilizes 
a series of well-defined questionnaire-based surveys, 
whereas Nominal Group Technique is a structured 
face-to-face meeting designed to facilitate consensus. 
Consensus-formation techniques require that each step 
build on the results of the previous steps. In this review, 
we describe these techniques, how they work, and their 
practical application in pediatric rheumatology, where 
they have been widely used to develop the outcome 
measures of several chronic rheumatic diseases, includ-
ing juvenile idiopathic arthritis, rheumatoid arthritis, 
systemic lupus erythematosus, and idiopathic inflam-
matory myopathies, as well as the classification criteria 
for juvenile systemic sclerosis and juvenile vasculitides.

Introduction
Medical research often involves situations in which varied 
quantitative or qualitative information should be pooled 
to summarize results and make decisions. Although 
quantitative information usually is summarized effec-
tively with statistical techniques such as meta-analysis, 
qualitative research relies mainly on consensus methods 
to synthesize information. Indeed, given the diversity of 
opinion that any group of people may express on a given 
topic, methods to organize subjective judgments are 
needed. Group-based techniques to generate ideas and 
offer solutions were employed in social sciences first and 
have become commonplace in many other disciplines. In 

medicine, consensus methods can be particularly useful 
when published information is inadequate or nonexistent 
or when input from experts is necessary.

The two most widely used consensus-formation 
methodologies in the medical literature are the Delphi 
Technique (DT) and the Nominal Group Technique 
(NGT) [1]. Both techniques are designed to combine 
judgments from literature and/or a group of experts in a 
particular field. These techniques have been used widely 
to develop the outcome measures of several chronic rheu-
matic diseases, including juvenile idiopathic arthritis 
(JIA), rheumatoid arthritis, systemic lupus erythematosus 
(SLE), and idiopathic inflammatory myopathies, as well 
as the classification criteria for juvenile systemic sclerosis 
(SSc) and juvenile vasculitides. In this review, we describe 
these methods, how they work, and their practical appli-
cations in pediatric rheumatology, including examples 
from the literature. 

Consensus Methods
The DT and NGT are two methods commonly used to 
synthesize information from conflicting evidence. Con-
sensus methods are primarily concerned with deriving 
quantitative estimates through qualitative approaches. 
This means greater flexibility, because it allows for a 
wider range of study types to be considered than is usual 
in statistical reviews. In general, the DT concentrates on 
measuring consensus via mail questionnaire, whereas the 
NGT can be used to develop consensus within a group of 
people around a table. 

The Delphi Technique
The DT takes its name from the Delphic oracle’s skills of 
interpretation and foresight and was developed in the 1970s 
[2,3]. The methodology enables consensus among a group 
of people (expert and lay people) who cannot meet together 
physically. Delphi is an iterative multistage method that 
allows the use of written responses without the need for 
face-to-face meetings. It is usually conducted anonymously, 
avoiding problems associated with hostile or intimidating 
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interpersonal interactions. Therefore, consensus is gath-
ered from a selected panel regarding a topic about which 
there is little available evidence, without the need for panel-
ists to meet face to face. The main advantage of the DT is 
that participation from different geographic areas requires 
relatively little expense because there is no need for face-to-
face meetings. Participants are generally contacted by mail, 
but the Internet is used increasingly often, which also helps 
facilitate international research. 

Delphi is essentially a series of questionnaires involving 
several steps, each of which is based on the results of the 
previous step; usually, panel members are fed information 
through a series of rounds of questionnaires. The process 
stops when consensus is reached or when sufficient infor-
mation exists to proceed with the project. 

The Delphi process can be divided into several sim-
plified steps. First, develop the Delphi question. The 
responders must understand the problem at hand, and 
the first questionnaire usually poses a broad question to 
elicit different opinions from the panelists. Questions are 
initially open-ended and seek individual responses. In an 
example described in more detail later, physicians were 
asked to list the variables they used in current clinical 
practice to evaluate response to therapy in several pediat-
ric rheumatic diseases [4,5]. Before sending out the final 
version of the questionnaire, it is wise to test one or more 
versions. In general, the survey should be as simple as pos-
sible, ideally no longer than 1 page.

Second, select the responders. The panel of responders 
must be adequate in number and expertise. Ideally, they are 
motivated and interested in the problem to be solved, which 
will help ensure adequate response rates to the survey.

Third, analyze responses and develop subsequent 
questionnaire(s). Once received, the replies from the pan-
elist should be analyzed with simple descriptive statistics 
(eg, median with interquartile ranges) to generate a series 
of statements, which are compiled into a second question-
naire and sent back to the individual participants. In the 
second survey, the panelists should be provided with the 
overall results and possibly his/her previous reply. Often, 
in the later questionnaires, responders are asked to rank 
the items identified with the first survey by importance 
(eg, on a scale of 1 to 10, with 10 being the most impor-
tant) in order to limit the possible scenarios or determine 
if they agree/disagree with a given statement. The rank-
ings are then summed and items ranked highest are 
considered for the following questionnaires.

Lastly, develop a final report summarizing the goals, 
process, and results. The DT has been used widely in 
pediatric rheumatology (as discussed in later examples) 
and other medical specialties [6–8]. 

The Nominal Group Technique
The NGT combines quantitative and qualitative data col-
lection in a group setting. It avoids some of the problems of 
other group methods (eg, brainstorming) but does not have 

the limitations of a more informal meeting, which might be 
dominated by powerful or influential individuals. 

The NGT uses a highly structured meeting to gather 
information from relevant experts about a given issue. It 
consists of two rounds, in which panelists rate, discuss, 
and then re-rate a series of items or questions focusing on 
a single goal. The method was developed in the United 
States in the 1960s and has been applied often in pediatric 
rheumatology (as discussed in more detail later) and other 
fields [6]. A nominal group meeting is facilitated by an 
expert on the topic or a credible nonexpert.

Preparation for the NGT meeting includes setting up 
one or more meeting rooms to accommodate about six 
or seven people plus the moderator around a “U”-shaped 
table. If more than one table is used, participants can be 
allocated to the tables at random. Tables should be sepa-
rated to avoid the influence of activity at one table on the 
activity at others. Facilitators should provide a flip chart 
(or a computer with a wide-screen monitor) situated close 
to moderators, cards for voting exercises, and paper and 
pencil for each participant. An introductory lecture should 
be prepared to describe the goals of the meeting, how and 
why the group was formed, and the NGT process.

The NGT can be divided into simple steps. First, the 
process requires the silent generation of ideas. Participants 
spend several minutes writing down their views about the 
topic in question. In this phase, participants should work 
autonomously in a quiet environment, and the moderator 
should sanction anyone who interrupts the activities.

Second, there is the round-robin recording of ideas. 
The moderator records the ideas of each participant 
by asking each person around the table for their input. 
Ideas are recorded on the flip chart and each participant 
contributes to the generation list. The written record 
stimulates further thought among the participants and 
offers the benefit of showing people how the problem is 
going to be solved. Similar suggestions can be grouped 
together, where appropriate. This recording can proceed 
for several rounds, and the process requires that a new 
person speak first at each round (ie, the first round begins 
with an idea from the first person to the left of the mod-
erator, the second round with the second person to the 
left of the moderator, etc.). In this way, everyone gets the 
opportunity to speak first, avoiding the undue influence 
of strong personalities. 

The third step involves serial discussion and voting. 
Each idea written on the flip chart should be discussed, 
following the round-robin method previously described. 
At the end of the discussion, participants vote on the 
importance of each item, usually ranked on a scale from 
0 to 5, with 5 being the most important item (or alterna-
tively, for a more fine-tuned result, from 0 to 10). Voting 
should use the cards rather than a show of hands, open 
discussion, or other forms in order to avoid the prob-
lem of social pressure. Ranking for each item should be 
summed and presented to the panel using descriptive 
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statistics (eg, medians and interquartile ranges or other 
graphical representation); then, a second round of discus-
sion on the top items can be implemented. Feeding back 
the group’s response enables participants to consider their 
initial ranking in relation to their colleagues’ assessments. 
Consensus is reached when 70% to 80% of the partici-
pants agree on given items. Items for which consensus is 
not achieved can be discarded or reformulated. When the 
meeting is held at more than one table discussing the same 
items, a convergent consensus might be required from 
all tables. In this case, items for which consensus is not 
achieved should be discussed in a plenary session with the 
participants from every table.

The method can be adapted. For example, it has been 
conducted as a single meeting or by mail for the first 
stage and face-to-face for the discussion and re-rating 
steps. Some nominal group meetings have incorporated 
a detailed review of literature as background material 
for the topic under discussion. Alongside the consensus 
process, there may be a nonparticipant observer collecting 
qualitative data on the nominal group. 

Of course, the existence of a consensus does not mean 
that the “correct” answer has been found, because the 
NGT and DT are not replacements for scientific reviews 
of literature. Rather, they are methods for identifying 
opinions and areas of disagreement.

Who should participate
Usually the people who designed the Delphi questionnaires 
or set up an NGT meeting do not participate in the panel dis-
cussion. The panel members should be contacted beforehand 
to evaluate their interest to participate and to inform them 
of the incoming surveys or upcoming meeting. In theory, the 
sample can be larger with the DT than with NGT, but this 
initial number of participants might decrease progressively 
with a decrease in the response rate in each additional step. 
Interest in participation is essential for successful imple-
mentation; however, this should be balanced with relative 
impartiality. Experts in the field are ideal participants, but 
the inclusion of lay people (eg, general practitioners) could 
help provide a composite mix of opinions. Clearly, the poten-
tial for bias exists in participant selection, because the exact 
composition of the panel can affect the results obtained [9]. 

Examples from the Pediatric  
Rheumatology Literature 
American College of Rheumatology Pediatric 30 criteria 
to evaluate response to JIA therapy
In 1993, to standardize the assessment of clinical 
response in JIA, a Delphi questionnaire was mailed to 
the 16 members of an ad hoc Advisory Committee com-
posed of members of the Rheumatology Section of the 
American Academy of Pediatrics, the Pediatric Sections 
of the American College of Rheumatology (ACR) and the 
Arthritis Foundation, Outcomes Measures in Rheumatol-

ogy (OMERACT) participants, and private and academic 
practitioners. The questionnaire asked participants 
to select and rank the variables to evaluate response to 
therapy in JIA, from a list of 25 variables derived from 
the literature. Next, in 1994, a consensus conference was 
convened in North America to revise the performance 
characteristics of each candidate variable, and then, 
using NGT, attendees developed a preliminary core set of 
response variables that included six end points [4].

Following this first conference, organizers felt it was 
necessary to hold a broader international consensus about 
the core set and its use to define improvement. A second 
Delphi questionnaire was mailed to a larger, more interna-
tional sample of 198 practitioners to obtain their reaction 
to the core set and its proposed use. The questionnaire was 
returned by 140 (71%) physicians (88 European, 52 North 
American). This second Delphi questionnaire was designed 
to provide preliminary data for the organization of a second 
International Consensus Conference. The 1996 NGT-based 
conference in Italy was attended by 21 pediatric rheuma-
tologists from 14 different countries. The goal of the meeting 
was to decide on a preliminary definition of improvement 
employing the core set of end points using a combination of 
statistical and consensus-formation techniques. 

This project demonstrates how the combination of 
DT, NGT, and statistics inferences can be used to solve a 
complex problem such as the definition of criteria to evalu-
ate response to therapy in JIA. Of note, this definition was 
endorsed by the ACR and is now called the ACR Pediatric 
30 JIA criteria. It has been adopted by the US Food and 
Drug Administration and the European Medicines Agency 
and applied and validated in several clinical trials [10–13].

Criteria for clinical remission in JIA
A Delphi serial questionnaire consensus-formation 
approach gathered criteria used by pediatric rheuma-
tologists to define clinical remission in oligoarticular 
(persistent and extended), rheumatoid factor–positive and 
negative polyarticular, and systemic JIA. Results from 
sequential questionnaires provided an agenda for an NGT 
conference to reach consensus on unresolved questions 
[14]. The consensus-based criteria were further validated 
with an evidence-based approach on patient data [15], and 
an ongoing Paediatric Rheumatology International Trials 
Organisation (PRINTO) clinical trial to establish the best 
time to stop methotrexate in patients with clinical remis-
sion of JIA. This project shows how DT and NGT can be 
used to solve a complex problem such as the definition of 
criteria for clinical remission in JIA.

The juvenile SLE and juvenile dermatomyositis project
Using an approach similar to the previously described proj-
ect, PRINTO [16] and the North America–based Pediatric 
Rheumatology Collaborative Study Group (PRCSG) [10,17] 
committees set up a project to establish a core set of outcome 
measures and a definition of improvement for the evaluation 
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of response to therapy, as well as a core set for the evalua-
tion of disease damage for juvenile SLE (JSLE) and juvenile 
dermatomyositis (JDM). 

This multinational effort was divided into three phases. 
First, two sequential Delphi e-mail surveys were conducted 
to select and rank the variables used in routine clinical 
practice to assess treatment response in JSLE or JDM. The 
surveys involved 277 practitioners with an 80% response 
rate. They were designed to obtain information on the 
variables used in daily clinical practice to sensitively and 
practically measure disease activity and damage. 

Following the e-mail surveys, organizers held a 2-
day consensus conference, which was attended by 40 
experienced pediatric rheumatologists from 34 different 
countries [18]. Through the NGT, meeting participants 
sought to reach a consensus on the appropriate domains 
and variables to be included in the preliminary JSLE and 
JDM disease activity and damage core sets. Before the 
meeting, participants received a booklet containing rel-
evant articles about the potential outcome measures for 
JSLE and copies of the instruments to be analyzed during 
the consensus conference. At the meeting, after introduc-
tory lectures concerning the characteristics and scoring 
systems of the outcome measures most commonly used 
in the assessment of activity and damage, attendees were 
randomly assigned to three working groups. Each group 
worked in a separate room with a moderator. For every 
exercise, attendees were first asked to work individually 
and then to express their opinion in a guided discussion. 
At the end of the work, the results were pooled. An 80% 
consensus from all 40 attendees was required to consider 
each problem as solved. During the meeting, five NGT 
exercises were conducted [5]. 

The second phase of the project attempted to formally 
validate the preliminary JSLE disease activity core set for 
the evaluation of response to therapy through prospec-
tive, large-scale data collection among the members of the 
PRINTO/PRCSG networks [19,20]. The third phase was 
dedicated to defining improvement in order to evaluate 
response to therapy in JSLE and JDM using a procedure 
similar to that previously described for JIA [21••]. 

This project demonstrated how the DT and NGT can 
be combined with evidence-based development of criteria 
through a large-scale data collection and classic inferen-
tial statistics. Of note, this project has been endorsed by 
the ACR [20,21••].

Similar approaches have been used to derive a core set 
of outcome measures to develop preliminary definitions of 
improvement for adult and juvenile myositis as composite 
end points for therapeutic trials [22], as well as for the 
international consensus guidelines for trials of therapies 
in the idiopathic inflammatory myopathies [23].

Disease activity measures for systemic JIA
A Delphi survey process in two steps was used to reach 
consensus on disease activity measures for children with 

systemic JIA using an international pool of 187 pediatric 
rheumatologists [24]. From an initial list of 2607 items, 
the DT helped identify 29 items as the most important 
and most frequently seen indicators of active disease. The 
authors state in their paper that the next step will be the 
testing of the measurement properties of these items in 
order to develop a disease activity tool for clinical trials.

Classification criteria for juvenile systemic sclerosis 
and juvenile vasculitides
In order to develop criteria for the classification of juvenile 
SSc, a three-phase study was designed. In the first phase, 
data were collected regarding actual juvenile SSc patients’ 
signs and symptoms that are useful to define particular 
organ involvement. In the second phase, two Delphi sur-
veys were employed to select the essential parameters for 
the classification of juvenile SSc and for preparation of a 
set of provisional classification criteria. In the third phase, 
organizers implemented a consensus conference with 
NGT and statistical evaluations to derive the provisional 
classification criteria for juvenile SSc [25••].

A similar approach has been followed for the new clas-
sification criteria for childhood vasculitides. In this case, 
the initial classification criteria have been prepared with 
an NGT-based consensus conference [26]. Data collection 
for final validation with a second NGT consensus confer-
ence is ongoing. 

Conclusions
The DT and NGT are two well-recognized consensus 
formation methodologies that have been instrumental in 
conducting several international research projects. A more 
widespread use of the techniques will help further improve 
the pediatric rheumatology field.
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