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Abstract

Objective(s): To elicit feedback on consensus methodology used for core outcome set 

development.

Study Design: Online survey of international Delphi panelists participating in a recent Core 

Outcome Set for clinical research studies evaluating acute respiratory failure (ARF) survivors.

Setting: Panelists represented 14 countries (56% outside USA).

Results: Seventy (92%) panelists completed the survey, including 32 researchers, 19 professional 

association representatives, 4 research funding representatives, and 15 ARF survivors/caregiver 

members. Among respondents, 91% reported that the time required to participate was appropriate 

and 96% were not bothered by reminders for timely response. Attributes of measurement 

instruments and voting results from previous rounds were evaluated differently across stakeholder 

groups. When measurement properties were explained in the stem of the survey question, 59 

(84%) panelists (including 73% of survivors/families) correctly interpreted information about an 

instrument’s reliability. Without a reminder in the stem, only 20 (29%) panelists (including 38% of 

researchers), correctly identified properties of a core outcome set.
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Conclusions: This international Delphi panel, including >20% patients/caregivers, favorably 

reported on feasibility of the methodology. Providing all panelists pertinent information/reminders 

about the project’s objective at each voting round is important to informed decision-making across 

all stakeholder groups.
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consensus methods; core outcome set development; Delphi study; stakeholders; feedback 
strategies

Introduction

A Core Outcome Set (COS) is a minimum collection of outcomes reported in all studies 

within a specific field.[1,2] Similarly, a Core Outcome Measurement Set (COMS) contains 

the measurement instruments used to assess outcomes within a COS. Core set adoption 

improves trial efficiency, facilitates comparisons and meta-analyses within a field, and helps 

to prevent bias from selective outcome reporting, while still permitting researchers to 

evaluate additional outcomes of relevance to their study.[3,4] Incorporating input from a 

panel of diverse stakeholders helps to ensure core sets contain the outcomes and measures 

which are most valued by patients, families, clinicians, clinical researchers, and research 

funding organizations.

The modified Delphi consensus methodology is a common way to reach consensus on COS/

COMS projects.[5][6] However, a Delphi process, which involves multiple rounds of voting 

by a large panel of stakeholders, can also be challenging because all panelists must 

understand fundamental properties of outcomes and measurement instruments to serve as 

informed voters. Because patients and family caregivers are essential stakeholders, but often 

have no clinical research experience, integrating their input into the Delphi process can be 

challenging.[7,8] Substantial effort also may be required to ensure a high participation rate 

among panelists during each round of voting. Delphi moderators must decide how best to 

prepare panel members for voting, what background information about outcomes and 

measurement instruments to provide, and how to ensure timely voting.

To help future Delphi moderators navigate these design decisions, we elicited Delphi panel 

member feedback. We recently conducted a Delphi process to develop COS/COMS that 

included stakeholders from >16 countries, including ARF survivors and their caregivers. 

These stakeholders participated in 5 rounds of voting, reviewed information on 36 outcomes 

and 75 measurement instruments, and more than 90% of panelists voted in each of the 5 

Delphi rounds. Therefore, we asked stakeholders to report on the burden of participation and 

reminders to vote in each round, and on how they weighed provided background information 

and feedback from other stakeholder groups when voting. We also asked two questions 

assessing stakeholder understanding of key information needed to inform voting.

Materials and Methods

We conducted a cross-sectional, online survey (Qualtrics, Provo, UT) of 76 stakeholders 

who recently participated in an international, 2-stage Delphi consensus process to develop 
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both a COS and COMS for post-discharge clinical research studies evaluating acute 

respiratory failure (ARF) survivors,[9,10] approximately 3 months after completion of the 

Delphi process. To develop the survey, we generated questions based on the expertise and 

experience of the researchers administering the Delphi, and reviewed questions asked of 

panelists in previous evaluations of Delphi processes.[11–13] Survey questions were tested 

for clarity and readability, with iterative refinement, using input from 4 ARF survivors/

caregivers and 6 clinical researchers. The final result was a 30-question survey with both 

multiple choice and open-ended/free text questions assessing: 1) the burden of Delphi 

participation, 2) how panelists used background information provided by the research team 

to prepare themselves for voting, 3) how panelists considered and weighed feedback and 

voting from earlier Delphi rounds, 4) panelist understanding of information provided about 

measurement instrument properties, and 5) panelist understanding of how core outcome sets 

are used in research. The complete text of the survey instrument is available at 

www.improveLTO.com/delphi-methods.

The 5-stage Delphi process occurred from January 5, 2016 to October 10, 2016. The Delphi 

panel included representatives of each of the 21 members of the International Forum for 

Acute Care Trialists (InFACT) organization, as well as clinical researchers identified through 

random sampling of a pre-existing database of corresponding authors on studies of ICU 

survivors, and representatives of clinicians, ICU patients and caregivers identified by 

professional associations and patient family advisory councils.[9] The 5 rounds of voting 

were completed in 157 days, with the median number of weeks for response to each round 

of 1 (IQR: 0, 2). Each panelist received an e-mail invitation containing a link to the follow-

up survey regardless of their participation rate during the Delphi process. All initial e-mail 

invitations included the names and affiliations of study investigators, and requested survey 

completion within 5 days. Reminder e-mails were sent to panelists who had not completed 

the survey on days 7, 15, 28, 35, and 48 following the initial invitation, after which 

telephone calls and text messages were used to contact non-respondents.

Survey response rate for this study was defined as the proportion of Delphi panel members 

sent an invitation who subsequently completed the follow-up survey. Responses to multiple 

choice survey questions were summarized using counts and percentages for categorical 

variables, and medians and interquartile ranges (IQR) for continuous variables. Response 

options to questions about the burden of survey participation, and about considering the 

voting results from previous rounds and stakeholder groups, used a 5-point Likert scale with 

the following options: strongly agree, agree, neutral, disagree, strongly disagree, and in 

some cases, not applicable. Likert-scale responses to questions about the importance panel 

members placed on educational information when they were voting were: extremely 

important, very important, moderately important, slightly important, and not at all important. 

Differences in response to multiple choice questions across stakeholder groups were 

compared using Fisher’s exact test. A P-value <.05 was considered statistically significant. 

Responses to open-ended questions were not evaluated as part of this analysis of survey 

findings. All descriptive statistics and tests were performed using SAS® version 9.4 (2013, 

Cary, NC). The Institutional Review Board of Johns Hopkins University approved this study.
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Results

Of the 76 invited Delphi panelists, 70 (92%) completed the follow-up survey, including 32 

clinical researchers, 19 clinical professional associations representatives, 4 US research 

funding representatives, and 15 ARF survivors and caregivers. Among all responding 

panelists, 35 (50%) were male, 39 (56%) resided outside of the U.S., and 23 (33%) were 

physicians with specialty training in critical care medicine. Participating clinicians reported 

a median of 15 (IQR 9 – 21) years of professional experience (Table 1).

The counts and percentages of panelists agreeing or strongly agreeing with statements about 

the time and burden associated with being a panel member are presented in Table 2, 

stratified by stakeholder group. Among all stakeholders completing the survey, 67 (96%) 

agreed that participating in the Delphi process was important, 64 (91%) agreed that the time 

required to participate in the process was appropriate, and 62 (89%) agreed that they would 

participate in a research studying using a Delphi consensus process again. Compared to 

other stakeholders, a similar proportion of former ARF patients and family caregivers felt 

the time required to participate was appropriate (87% vs 93%, P=.60) but relatively fewer 

patients and caregivers reported that they would participate in a future Delphi process (73% 

vs 93%, P=.06). Among responding clinical researchers, 28 (97%) said they planned to use 

the Core Outcome Set resulting from the Delphi consensus process.

Only 3 (4%) panelists reported being bothered by the study team’s attempts to contact 

panelists who had not voted following the initial survey release in each round of the Delphi. 

During the 5 rounds of voting in the Delphi consensus process, the Delphi administrators 

issued a total of 680 reminders (median of 1 reminder[interquartile 0-2] per round), 

including e-mails, phone calls, and text messages, with >90% of panelists voting in each of 

the 5 Delphi rounds. During the 5 rounds of voting, 73 (94%) of panelists ever received an e-

mail reminder(s); 37 (47%) received >2 e-mail reminders during a single round of voting, 

and 32 (41%) ever received a telephone call(s) or text message(s) during the entire 5-round 

Delphi process.

Among survey respondents, 63 (90%) reported considering the written comments of other 

panelists and 58 (83%) reported considering voting results from outside of their own 

stakeholder group (Table 2). Consideration of prior voting by other stakeholder groups was 

highest among representatives of funding organizations (100%) and lowest among patients 

and caregivers (67%). Clinical researchers prioritized the voting results of other clinical 

researchers first, then patients and caregivers, and then clinicians (47% vs 28% vs 25%). 

Clinicians were similarly prioritized voting by clinical researchers and patients and 

caregivers (37% vs 37%). In contrast, patients and caregivers placed the most weight on the 

voting of clinicians, followed by other patients and caregivers, and then clinical researchers 

(60% vs 33% vs 7%).

While voting on measurement instruments[10] for assessing each core outcome[9], panelists 

were provided information about each measurement instrument under consideration. This 

information was summarized via a 1 or 2 page “Measure Card” which displayed 

standardized information about 14 attributes of the instrument. These attributes included 
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practical considerations, such as the estimated time required for completion and licensing 

fees. When psychometric evaluations of the instrument had been performed in the target 

population, the measure card included the results of that evaluation, as well as an assessment 

of any such evaluation using the COnsensus-based Standards for the selection of health 

Measurement Instruments (COSMIN) initiative checklist[14,15]. Among responding 

panelists, 14% reported reviewing between 0 - 25% of the Measure Cards during the Delphi 

process, 16% reported reviewing 26% - 50%, 14% reported reviewing 51% - 75%, 29% 

reported reviewing 76% - 99%, and 27% reported reviewing 100% of Measure Cards. The 

importance of each section of the Measure Card, according to the responding panelists, is 

presented in Table 3, stratified by stakeholder group. The measure attribute most frequently 

rated as extremely important or very important (83%) was the estimated time required for 

completion.

Panelist’s understanding of information provided about measurement instrument properties 

was assessed by a single multiple-choice question in which participants were asked to 

interpret a measure with both poor reliability and an excellent COSMIN rating (Table 4). A 

brief reminder of the COSMIN rating system was included in the stem of the question, as 

was the case in the actual Delphi process. There were 59 (84%) panel members who 

answered this question correctly, with correct answers ranging from 100% among 

representatives of funding organizations to 73% among patients and caregivers, and no 

significant difference in the proportion of patients and caregivers who answered correctly 

when compared to other panel members (73% vs 87%, P=0.23).

Understanding of how core outcome sets are used in research was assessed by a single 

multiple-choice question without any guidance provided in the question stem or instructions, 

unlike in the actual Delphi process (Table 4). Overall, 20 (29%) panel members answered 

the question correctly, 25 (36%) said they were unsure, and 25 (36%) answered incorrectly. 

Patients and caregivers were more likely to answer that they were unsure of the correct 

answer (87% vs 22%, P<0.01), but less likely to provide an incorrect answer (7% vs 44%, 

P=0.01) or a correct answer (7% vs 35%, P=0.05).

Discussion

This cross-sectional survey of 70 recent Delphi panelists from 14 countries found that both 

clinicians and lay participants considered the time required to participate in COS/COMS 

development appropriate, and the vast majority of clinical researchers intend to use the 

resulting core sets in their research. While almost half of panelist received a phone or text 

reminder at some point during the Delphi process, only 3 panelists reported being bothered 

by the study team’s contacts. While most panelists considered the feedback and results from 

previous rounds of voting when casting votes, the importance placed on the prior voting of 

different stakeholder groups varied substantially. Standardized information provided about 

measurement instruments under consideration was reviewed by most panelists. Finally, all 

stakeholder groups could interpret information about a measurement instrument’s reliability 

when guidance was provided in the stem of the question. However, without such guidance, 

respondents struggled to correctly identify the properties of a core set approximately 3 

months after completion of the Delphi project.

Turnbull et al. Page 5

J Clin Epidemiol. Author manuscript; available in PMC 2020 August 11.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



To our knowledge, studies evaluating Delphi panelists’ feedback have occurred with mental 

health guidelines, but not following COS/COMS development.[11–13] Despite this 

difference, the feedback obtained in our study was similar, with high levels of agreement 

that the time and effort required to reach consensus over multiple Delphi rounds was 

worthwhile. The enthusiasm from participating clinical researchers for utilizing the resulting 

COMS in their own research is encouraging, and suggests that including active clinical 

researchers in the consensus process may help drive COS/COMS adoption.

Substantial effort, including multiple e-mail reminders, telephone calls, and text messages, 

helped achieve a >90% response rate during each of the 5 Delphi rounds. Despite such 

repeated contact from the study team, only 4% of responding panelists reported being 

bothered by these reminders. Although social desirability bias may have influenced panelists 

to provide positive feedback, it appears that reminders and personalized contact through 

telephone calls and text messages were generally an acceptable and effective way to 

optimize participation among a Delphi panel that is otherwise very busy with other 

activities. Researchers looking to foster high voting participation rates should collect, at the 

time of panel recruitment, robust contact information (e.g., e-mail addresses, multiple phone 

numbers, optimal time(s) to telephone panelist – see example contact information form used 

in this Delphi project at www.improvelto.com/participant-contact-information-sheet), and 

budget sufficient time for study personnel to repeatedly follow-up with non-responders.

In our survey, the panelist responses indicated that they placed differential weight on 

feedback from different stakeholder groups. This finding contrasts with a recent randomized 

trial that reported no evidence that Delphi panelist voting was influenced by whether 

feedback was combined across stakeholder groups, stratified by stakeholder group, or 

provided only for the panelist’s own stakeholder group.[16] However this lack of difference 

may have been explained by a very high degree of agreement on outcomes overall in the 

randomized trial. If panelists truly make decisions based largely on the opinions of a 

particular stakeholder group, our finding suggests that presenting feedback from multiple 

stakeholders separately may be optimal. Conversely, if Delphi administrators prefer that all 

panel member input be weighed equally, feedback should not be stratified by stakeholder 

group. Future research using interviews and focus groups may also help clarify how 

panelists use feedback and background information during the Delphi process.

Former ARF patients and caregivers were included as voting panelists in this Delphi process 

to help ensure core sets included outcomes and measurement instruments valued by these 

stakeholders. Despite the many background materials provided and the numerous items 

under consideration, the majority of patients and caregivers reported reviewing many parts 

of these materials and being willing to participate again in another Delphi process. Although 

they generally reported reviewing fewer parts of the measurement cards, they performed 

nearly as well as other stakeholders when provided with guidance on how to interpret 

information about an instrument’s reliability and COSMIN rating. Therefore, we 

recommend that investigators leading COS/COMS development efforts include reminders 

about the purpose and properties of core sets at the start of each round of voting and 

guidance on how to interpret information about psychometric evaluations whenever this 

information is presented. These additional steps both help patients and caregivers to 
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participate as voting panelists, and assist other stakeholder groups to be more informed 

voters.

This survey was conducted 3 months after the completion of the last round of Delphi voting 

which may have limited panel member recall. To minimize participant burden in our survey, 

we asked panelists only two questions to assess their understanding of core set properties 

and their ability to interpret information provided about measurement instruments. This 

limited our ability to infer how well stakeholders grasped additional fundamental principles 

that are central to making informed decisions about core set composition. However, by 

varying the amount of guidance provided in the stem of the two questions, a more nuanced 

picture emerged in which panelists appeared not to retain essential information 

approximately 3 months after voting, but were generally capable of manipulating complex 

information when a reminder of how to interpret the information was included with the 

question. These results also underscore that many clinical researchers are unfamiliar with 

core outcome sets, and continued education on their properties and benefits are necessary to 

facilitate widespread adoption. We were not able to address many of the questions that vex 

investigators designing Delphi processes for COMS/COS development, including the 

number of participants to include in each stakeholder group, the number items each panel 

member can effectively review, and whether all stakeholders should participate in all voting 

rounds.

Conclusions

A diverse, international group of stakeholders, including former patients and their 

caregivers, provided positive feedback on their experiences as panelists in a 5-round, 

modified Delphi consensus process to develop both a Core Outcome Set and Core Outcome 

Measurement Set. To achieve a high response rate during each round of voting, study team 

members received repeated reminders which the vast majority of panelists did not find 

bothersome. Repeating essential information in the stem of survey questions may help 

stakeholders remember vital principles about Core Outcome Sets and facilitate informed 

voting during multi-round Delphi processes.
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What is new?

Key Findings:

• After 5 rounds of voting, >90% of Delphi panelists reported that the time 

required to participate was appropriate and they were not bothered by 

repeated reminders to encourage timely voting.

• While most panelists considered the feedback and results from previous 

rounds of voting when casting votes, the importance placed on the prior 

voting of different stakeholder groups varied substantially.

• Without guidance, respondents struggled to correctly identify the properties of 

a core set approximately 3 months after completion of the Delphi project.

What this adds to what is known:

• All stakeholder groups benefit from repeated guidance on principles for core 

outcome set development during voting.

What is the implication? What should change now?

• A high participation rate from a diverse international panel of stakeholders 

including patients and caregivers can be achieved during core outcome set 

development with real-time provision of pertinent information and timely 

voting reminders.
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