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Introduction

Classic Delphi Method is one of the techniques 

used to assess consensus, which is defined as  a 

“generally accepted opinion or decision among a 

group of people” (1). This technique is based on the 

assumption that having a group of experts will lead 

to more valid outcomes than the decisions made by 

a single expert (2-8). Reaching consensus is 

important in situations where empirical evidence is 

scarce or controversial (2-4, 9-10) for forecasting 

(11-12) and to elicit content validity of research 

tools (5, 13-14). Modified Delphi (MDT) (15) and 

Nominal Group (NGT) (16) Techniques are two 

other methods used for consensus assessment. The 

main difference of these techniques from Classic 

Delphi is the presence of structured interaction 

(face-to-face dialogue) between the panel members. 

Delphi is an ancient city of Greece where the 

shrine/oracle of the Greek God Apollo was located. A 

priestess from the oracle was possessed by God 

Apollo whose utterances/decisions were 

communicated to lay people, through interpretations 

made by mastery of a group of expert priests (3, 9, 

17). The name of the technique originated from this. 

Features of Classic Delphi

Delphi Technique is a structured group process 

where several rounds of questionnaires developed 

based on the information of the previous iterations 

are circulated, which enables the panellists to arrive at 

a decision (2, 18-19). It has four unique characteristics: 

1) anonymity, 2) iterations (repetitions), 3) controlled

feedback and 4) statistical group response (4, 7, 9, 12,

14, 20-21). Controlled feedback refers to the

procedure where a researcher analyses qualitative

comments and statistical measures, summarizes and

shares those with the panellists/experts after each

round/iteration (4, 22-24).

Delphi process 

The activities (9, 11, 21, 23, 25-26) that occur in each 

round are described below (Figure 1).

Activity A: Determining the aim of the study which 

is to guide a group towards consensus 

Activity B: Collection of information by conducting 

a thorough literature search on the research problem 

(26)

Activity C: Identification and recruitment of experts 

with consent and briefing them on the aim of the 

study (19, 26)

Activity D: Development of a questionnaire with a 

series of open-ended questions (close-ended 
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questionnaires will not generate new ideas) related to 

the topic (26) 

This will help to obtain specific information 

regarding the research problem, discernible beyond 

literature survey (21). 

Activity E: Describes a three-round Delphi process 

as an example with the aims of individual rounds 

(Figure 2)

l Round one (R1) – The aim of R1 is to circulate 

the questionnaire to experts/panellists. They 

are expected to complete it by brainstorming 

ideas (which should be prioritized) and 

indicating the rationale for individual 

responses against each question (18). Outcome 

of this is a series of statements (23, 27). Once 

the questionnaires are returned, the opinions 

indicated should be analysed, classified into 

themes and synthesized/created (6, 28). The 

round one comments/opinions should be 

collated to develop the structured survey 

instruments with Likert-type scales which are 

distributed during subsequent rounds (25). 

The questions should be designed to clarify 

specific issues.

l Round two (R2) – The aim of R2 is to achieve 

convergence of opinions. Aggregated 

feedback and the R2 questionnaire should be 

circulated among the panellists. They should 

be requested to evaluate their agreement 

regarding each statement, by rating/ranking 

from this round onwards (21, 25, 29). They 

should be offered the opportunity to change 

their previous responses based on group 

judgements (10). With the return of R2 

questionnaire, statistical analysis of the 

responses should commence, details of which 

should be provided to the panellists.  

l Round three (R3) – The aim of R3 (as well as 

any additional rounds) is to determine 

consensus where panellists are expected to re-

rate each item. It is the same as R2 

questionnaire, but generally includes a three-

point Likert scale with the options of strong, 

moderate and minimal endorsements to be 

ranked with each statement (23). The Round 3 

responses are summarized, and if pre-

determined consensus/stability level has been 

reached, the process is discontinued. If not, it 

should be conducted until the above   has been 

reached (3, 25, 28). This may be delivered 

either via ordinary post or electronic mail (16, 

21, 30).

Activity F: Statistical analysis

This activity involves both qualitative and quantitative 

analyses (3, 18-19, 21, 25, 27). Qualitative analysis 

will evaluate the open-ended questions using 

exploratory, thematic or content-based analytic 

methods (3, 27, 29), which is scientifically more 

robust (26). From the second round onwards, the 

quantitative analysis with statistical feedback should 

take place (18, 29).

l Assessing consensus/agreement – Consensus 

refers to the extent to which each panellist 

agrees on the issue discussed, and the 

agreement among individual panellists. 

Quantitative analysis is performed to 

accomplish the desired level of consensus. 

Most simple and commonly used method is 

percentage agreement on a given item (29). 

Convergence of opinion reflected by median is 

considered a better indicator of consensus 

rather than a unanimous decision (21, 27). 

  Other methods considered are descriptive 

statistics which include central tendency 

(mean, median and mode) and dispersion 

(standard deviation and IQR) (3-4, 20). 

Regarding central tendency, median and mode 

are preferred (21, 27) because Likert scales 

consist of ordinal data. Coefficient of variation 

is another recommended measure (4, 20, 31-32) 

although not applicable for ordinal data (20). 

Some studies have suggested triangulation, 

which is applying more than one statistical 

measure (e.g., SD and IQR) to determine 

consensus (4, 12), yet establishing consensus 

does not mean that the correct answer has been 

elicited (9, 27). The results of the analysis may 
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be presented using frequency tables for 

qualitative data or the latter and other 

graphical methods such as histograms and 

frequency polygons for quantitative data (9, 

20).

l Assessing stability – Stability is the extent of 

consistency of experts' responses over 

consecutive iterations   on the same item (10, 

20, 30-33). Stability is of two types, namely 

group and individual. When group stability is 

reached, statistical difference of two separate 

rounds will not be significant (20, 27). Of the 

two, individual stability (non-significant 

difference in the individual panellist's 

responses to an item in two rounds) is 

considered more relevant than group stability 

(20, 33). The focus of Delphi studies is on 

stability rather than on consensus, for 

terminating the process (20, 33-34). It is stated 

therefore, that “consensus is valueless if 

stability has not been elicited prior to it” (12, 

22).

l Selecting statistical tests - Although 

parametric tests namely Pearson Correlation 

Coefficient (20, 32) and intra-class coefficient 

(20) have been recommended in the literature 

to test stability, the more appropriate ones are 

non-parametric tests (32) applied relevant to 

the type of data analysed (e.g., Wilcoxon 

matched-pairs signed rank test for paired 

ordinal data) (12, 20). A simple robust 

measure recommended to determine stability 

is assessment of the median and its IQR across 

rounds (12). McNemar test is another measure 

proposed for paired qualitative data (20, 32). 

Although Chi-squared Test has been utilized 

(30-31), it is not appropriate to test individual 

stability, as what it measures is independence 

of rounds (12). Kappa coefficient is another 

test described in the literature (12, 20, 33), 

however it is applicable only for nominal data 

(12). 

l Stopping/closing criteria - There are both 

statistical and practical criteria described for 

termination of the Delphi process. For 

consensus, what is more accepted is 

convergence than percentage agreement. 

Though used frequently, consensus could 

occur before reaching stability. As the latter is 

statistically more robust, it is considered as a 

more appropriate closing criterion (22). As 

mentioned above, assessment of individual 

than group stability is more pertinent (27). 

Regarding practical measures, number of 

iterations decided a priori is considered 

invalid because consensus/stability may not 

have been reached, when defined number of 

rounds have been completed (10). A practical 

measure which is widely accepted is “point of 

diminishing returns” (no new information is 

gathered) (3, 25, 28). 
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Figure 1: Delphi Round Cycle (9)
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Figure 2:  Aims of three-round Delphi Process (9)
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l Validity - Incorporating several experts as 

panellists with knowledge is likely to ensure 

content validity (3, 14). Content validity index 

is another measure to confirm this (13, 34). A 

threat to validity is likely to occur if panellists 

are pressurized to converge regarding   

judgements (3). However, validity of Delphi 

technique is debated as the measures used for 

its assessment do not conform to standard 

scientific techniques (9, 28).

Activity G: Reporting results

There are no universal guidelines for report writing. 

It should consist of a detailed account on each of the 

rounds (11), as described below (Table 1). 

Conclusions

Classis Delphi technique is a useful and effective 

method in determining consensus and stability to 

help arrive at conclusions regarding unresolved 

issues despite having a few limitations. It should, 

however, be conducted adhering to the rules set out to 

harvest successful and unbiased results. 
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