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Abstract

Background The Delphi technique has steeply grown in popularity in health research as a structured approach

to group communication process. Rating and ranking are two different procedures commonly used to quantify
participants opinions in Delphi surveys. We explored the influence of using a rating or ranking approach on item pri-
oritization (main outcome), questionnaire completion time, and evaluation of task difficulty in a Delphi survey aimed
at identifying priorities for the organization of primary cardiovascular care.

Methods A randomized controlled parallel group trial was embedded in a three-round online Delphi survey. After
an “‘open”first round, primary care patients, trained patient partners, and primary care clinicians from seven primary
care practices were allocated 1:1 to a rating or ranking assessment group for the remainder of the study by strati-
fied permuted block randomization, with strata based on participants’gender and status. Agreement on item
prioritization between the experimental groups was measured by calculating Krippendorff's alpha reliability coef-
ficient on the aggregate rank order of items in each group after the final round. Self-reported ease or difficulty

with the assessment task was measured with the Single Ease Question.

Results Thirty-six panelists (13 clinic patients, 7 patient partners, 16 clinicians; 60% females) were randomized

to the rating (n=18) or ranking (n =18) group, with 30 (83%) completing all rounds. Both groups identified the same
highest priorities from a set of 41 items, but significant discrepancies were found as early as the seventh top item.
There was moderately strong agreement between the priority ordering of top items common to both groups (Krip-
pendorff’s alpha=0.811, 95% Cl=0.669-0.920). A 9-min mean difference to complete the third-round questionnaire
in favor of the rating group failed to achieve statistical significance (p=0.053). Ranking was perceived as more difficult
(p<0.001).

Conclusions A rating or ranking procedure led to modestly similar item prioritization in a Delphi survey, but rank-
ing was more difficult. This study should be replicated with a larger number of participants and with variations

in the ranking and rating procedures.

Trial registration Not applicable.
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Background

The Delphi technique is a structured approach to group
communication process developed by the RAND Corpo-
ration in the 1950s to obtain more reliable opinion from
knowledgeable individuals [1]. Initially applied to fore-
casting, the technique quickly proved to be relevant in
many other areas to support decision-making in contexts
of uncertainty, when one must rely, at least in part, on
subjective judgment of experts in the absence of defini-
tive evidence [2—4]. Over the past decades, Delphi has
steeply grown in popularity in health research, where
it has been used for various purposes such as the selec-
tion of core outcome sets, quality indicators, or research
priorities. The Delphi technique is based on four key
components—anonymity, iteration, controlled and sys-
tematic feedback, and statistical aggregation of group
response—favoring indirect communication through
rounds of questionnaires rather than direct confrontation
of participants [4, 5]. By doing so, Delphi avoids common
deficiencies associated with in-person meetings (e.g.,
undue influence of personal characteristics and social
factors, time limits, subjective summaries) and effec-
tively removes geographic and time boundaries, allow-
ing dispersed individuals to asynchronously partake and
contribute to the communication process democratically.
Incidentally, this also makes the technique ideally suited
to settings where contact reduction measures, such as
those implemented during the recent COVID-19 pan-
demic, are in effect.

Despite the “fixed” components that are its hallmark,
Delphi studies show great variability in their implemen-
tation. Over the years, many reviewers have criticized
and attempted to overcome the lack of guidance compro-
mising the validity of Delphi outputs [6—16]. Recently, a
series of empirical studies examined various methodo-
logical aspects of the technique more closely. Brookes
et al. [17] reported that providing feedback from all
stakeholder groups separately in heterogenous panels
may influence the items retained and improve consensus
compared to providing peer group feedback only. How-
ever, MacLennan et al. [18] found no such effect in a con-
text of high initial agreement over the items appraised.
Brookes et al. [19] also noted that question order may
influence the items ultimately retained. Gargon et al. [20]
discovered that larger panels and larger item pools were
independently associated with lower response rates. De
Meyer’s [21] and Lange’s [22] teams both observed that
varying the number of response categories on the rating
scale and the consensus criteria led to widely different
outcomes. Finally, Boel et al. [23] reported that invit-
ing panelists to subsequent rounds regardless of their
response status in the previous round improved response
rate without significantly changing the Delphi outcome.
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Such studies are important in allowing end-users to
consider Delphi results more thoughtfully and future
investigators to support their study design choices with
evidence.

However, the choice of assessment procedure to quan-
tify the opinion of panel members is a key methodologi-
cal aspect of the Delphi technique that has remained
unexplored to date. In this regard, rating and ranking are
the most commonly used [4, 24]. The conduct of rating
and ranking Delphi studies is very similar, but the latter
may include an intermediate step between item elicita-
tion and item assessment for narrowing down the list of
items to a manageable number for ranking (20 or less,
as suggested by Schmidt [25]). There is no simple math-
ematical solution to interchange rankings and ratings
[26]. Each assessment mode has advantages and disad-
vantages over the other. Ranking provides a relative order
of appreciation and forces the prioritization of items.
It prompts thoughtful consideration of all items in the
list, which can enhance response quality. However, this
comes at the price of an increasing cognitive burden on
respondents as the list increases in size [27-29]. Moreo-
ver, rankings yield no information about the gap between
consecutively ranked items. Since a potentially large or
insignificant difference cannot be accounted for, ranking
Delphi investigators may unknowingly choose subopti-
mal cutoffs for the inclusion or exclusion of items upon
study completion. Conversely, rating provides an abso-
lute order of magnitude as to how far apart two items are
in terms of appreciation along a given scale. However,
requiring less effort and allowing ties, rating is suscepti-
ble to agreement bias—a tendency to respond positively
regardless of the content of the item—and non-differ-
entiation, leading to less variation in scores across items
[27-29]. This is more likely to occur when most items
have a desirable connotation, a situation that is com-
mon in health Delphi studies. This often results in large
proportions of items being retained (e.g., [18, 30, 31]), a
situation which poses a greater challenge for knowledge
mobilization in real-world settings.

Most of the empirical literature to date comparing rat-
ing and ranking is in the field of value systems measure-
ment in psychology [32]. The evidence shows that the
two procedures produce similar results in the aggregate
and may be interchangeable for the purpose of meas-
uring average preference orderings [27-29, 33]. At
the individual level, rating and ranking would seem to
allow respondents to discriminate equally well between
extreme items (most/least favored), but not between
items of moderate importance where rating tends to
underperform compared to ranking [34]. However, value
systems have been shown to exhibit underlying structural
properties (e.g., intrinsic or extrinsic) persisting across
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assessment modes, which may bolster the comparabil-
ity of rating and ranking [35]. Thus, whether these find-
ings apply in contexts where items do not present such
latent structures, as is typically the case in Delphi studies,
remains unknown. The main objective of this study was
to determine whether a rating or ranking approach would
lead to different item prioritization in a Delphi study.
The secondary objectives were to determine the effect of
assessment mode on questionnaire completion times and
ease of panelists with the assessment task.

Methods

Study design and population

A randomized controlled parallel group trial design
embedded in an online Delphi study was used to conduct
this research. The Delphi study aimed to identify the top
organizational priorities shared by patients and clini-
cians regarding the management of cardiovascular dis-
eases and risk factors in primary care settings. The main
results of the study have been published elsewhere [36].
This paper focuses on the methodological comparison
between rating and ranking.

Participants were regular primary care patients, for-
mally trained patient partners experienced in the mobili-
zation of their experiential knowledge, and primary care
clinicians. Regular patients and clinicians were recruited
opportunistically from seven family medicine group set-
tings operating in metropolitan, suburban, and remote
areas in the province of Quebec (Canada), by using post-
ers in waiting rooms and staff rooms, and flyers distrib-
uted during on-site visits and lunch conferences. Patient
partners rostered in Université de Montréal’s Patient Col-
laboration and Partnership branch [37] were invited by
email by the branch coordinator. To be eligible, patients
had to be over 18 years old and diagnosed with estab-
lished cardiovascular disease or a clinical cardiovascular
risk factor such as hypertension or dyslipidemia. Eligible
clinicians included family physicians, nurses and other
allied healthcare professionals providing cardiovascular
care to patients.

Sample size

This nested trial was opportunistic in nature and statis-
tical hypothesis testing should be viewed as exploratory.
The sample size was determined by the number of par-
ticipants in the Delphi study, which aimed to recruit 40
participants roughly balanced between patients and cli-
nicians. Assuming a 15% loss to follow-up, this sample
size allowed for two subpanels of 17 participants each
(the rating and ranking study groups), which was equal
to the median number of panelists found in a system-
atic review of Delphi studies published in healthcare
[9]. Unlike traditional surveys, larger samples are not
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necessarily preferred in Delphi surveys because they aim
to refine participants’ opinions over the course of itera-
tive rounds, rather than provide a cross-sectional rep-
resentation of them. This process is known to become
unwieldy and suboptimal as the number of participants
increases, especially when reasons are fed back to par-
ticipants along with statistical summaries, which was the
case in the present study [15, 38, 39].

Ethical considerations

The study was performed in accordance with the ethical
standards of the Declaration of Helsinki [40] and with
ethical approval by the University of Montreal Hospital
Research Centre’s research ethics committee (project
number 17.305). This trial did not require registration
because neither the assigned interventions nor the out-
comes assessed were related to the health of participants.

e-Delphi process

The Delphi process took place entirely online on the Sur-
veyMonkey platform. The number of rounds was prede-
termined at three to minimize attrition and because this
was deemed sufficient to identify the prioritization of
items [9, 41]. Participant recruitment and data collection
occurred over a 1-year period, from November 2019 to
November 2020. All study questionnaires were pretested
with nonparticipating patients and clinicians (n=4). Up
to three reminders were sent to nonrespondents two
weeks apart during each round. The first round was
“open” and conducted prior to randomization, to ensure
that both study groups would have the same item pool.
During this round, each panelist submitted up to five
important organizational items for primary cardiovascu-
lar care in free-text and answered sociodemographic and
general health questions. Items were then synthesized
and grouped into thematic lists to facilitate their initial
assessment.

Randomization

After round 1, participants were randomly allocated
1:1 to a rating or ranking assessment procedure for the
remainder of the Delphi process, which proceeded inde-
pendently in the study groups. Stratified permuted block
randomization was performed without involvement of
the researchers by the CHUM Center for the Integra-
tion and Analysis of Medical Data (CITADEL), with
strata based on panelists’ gender (female, male) and sta-
tus (clinic patient, faculty patient partner, clinician) to
balance the study groups. Participants’ anonymity was
maintained throughout the study and panelists were una-
ware of the experiment. While it was not possible to blind
participants to their assigned assessment procedures
because of the nature of the interventions, they were
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kept unaware of the study hypotheses, and there were
no interactions between participants allocated to differ-
ent groups or with the study team. The assessors who
evaluated the outcomes were aware of the participant
allocation, but they could not influence the classification
of panelists’ responses. All quantitative assessments and
analyses were conducted without requiring subjective
interpretation.

Rating and ranking procedures

During the second and third rounds, panelists were sent
the questionnaire version that made use of their assigned
assessment mode to appraise the items. Aside from spe-
cific instructions regarding each assessment procedure
and related survey design questions, the content of both
versions of the survey questionnaires was identical. In
the second-round questionnaires, items were assessed
within their thematic list on separate pages. To prevent
order effects, the lists and items within each list were pre-
sented in random order to each panelist. Rating panelists
used a 7-point unipolar scale ranging from 1 “not at all”
to 7 “extremely” important. Numeric and verbal labels
were added for each response category to reduce meas-
urement error and increase reliability and validity [15,
42, 43]. Ranking panelists placed the items in each the-
matic list in descending order of importance (top=most
important). A narrowing-down step was not required
in the ranking group because the largest list contained
only seven items [11, 25]. Panelists were encouraged
to provide reasons in free-text fields to support their
assessments as an essential means to circulate valuable
knowledge among them [15, 44].

During the final round, panelists received structured
statistical and qualitative feedback from their study
group including, for each item: the person’s score, the
group’s median rating or ranking, the interquartile range
(IQR), and a summary of positive and negative reasons
formulated. They were asked to reappraise only a subset
of them to keep their focus on potential top priorities.
This subset was produced independently in the two study
arms. In the rating group, it included items scored 6 or 7
by at least two-thirds of panelists. In the ranking group,
it included items ranked in the top half of their list by at
least two-thirds of panelists. These criteria seemed suffi-
ciently comparable as the items had been freely elicited as
important from the outset, and we anticipated that most
ratings would lie between 4 and 7. This time around, the
items were presented on a single list in descending order
of importance, as recommended by Delphi method-
ologists [11, 25]. To reduce the cognitive burden put on
ranking panelists, they were asked to select their top-half
among the subset of items before proceeding to rank-
ing their top and bottom halves separately. Full ranking
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was reconstructed at the analysis stage. Final priorities
in each study group were determined by rank-ordering
the items in their subset based on the proportion of 6-7
ratings obtained in the rating arm and of top-half rank-
ings in the ranking arm. To break ties, 7-only ratings and
median ranks were used in the rating and ranking groups,
respectively.

Trial outcomes and statistical analyses

The main outcome of this trial was the level of agree-
ment on the top organizational items between the two
study groups after round 3. This was assessed by exam-
ining the overlap between the most important items in
each group and by calculating Krippendorft’s alpha coef-
ficient on the aggregate rank order of items in the two
groups. Krippendorff’s alpha is a reliability measure that
has been proposed as the standard reliability statistic due
to its flexibility and advantages over other known reliabil-
ity coefficients [45, 46]. The coefficient can take any value
between—1 (inverse agreement or perfect systematic
disagreement) and 1 (perfect agreement), with 0 indi-
cating absence of agreement beyond chance. Bootstrap
(n=10,000 samples) was used to produce 95% confidence
intervals.

The secondary outcomes were as follow: (1) time to
complete round two and round three questionnaires,
measured separately, and (2) self-reported ease or diffi-
culty with the assessment task, measured by the Single
Ease Question (SEQ) administered immediately after
the final assessment of items. The SEQ is a standard user
metric in the form of a 7-point rating scale (from 1 “very
difficult” to 7 “very easy”) that is simple, quick, and has
proven to perform as well or better than more compli-
cated measures of task difficulty [47]. The study question-
naires were designed to take around 20 min to complete.
Assuming a standard deviation of 7 min, the minimum
difference between the study groups that would be
detectable with a sample size of 34, with a=0.05 and 80%
power, is 7.8 min. The average SEQ score has been esti-
mated to be around 5.5 across over 400 tasks and 10,000
users [47]. Assuming a standard deviation of 1, the mini-
mum detectable difference under the conditions of this
trial was 1.1. Secondary outcome measures were com-
pared between the study groups using Mann—Whitney U
tests, due to the ordinal nature of the SEQ and violations
found in the normality assumption of the questionnaire
completion time data, making ¢-tests inappropriate. Fish-
er’s exact tests were used to compare the characteristics
of panelists in the two experimental groups due to the
small sample sizes. Statistical analyses were performed in
SPSS version 26 (IBM Corp.). Statistical significance level
was set at p<0.05.
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Results

Figure 1 depicts the study flow. A total of 41 individu-
als consented to participate. However, two were found
to be ineligible and three never accessed the first ques-
tionnaire after giving consent. Thus, 36 panelists (20
patients and 16 clinicians: 10 family physicians, 5 reg-
istered nurses, and 1 allied healthcare professional)
were randomized, with 30 of them (83%) completing all
rounds. Attrition was evenly distributed over the Del-
phi rounds but mostly occurred in the ranking group
(5 dropouts vs. 1 in the rating group; Fisher’s exact
p=0.177).

Table 1 presents the characteristics of Delphi pan-
elists. The profile of participants remained balanced
between the experimental groups throughout the Del-
phi process, with no statistically significant differences
found on main covariates.

Forty-one mutually exclusive organizational items
were elicited during round 1. These were grouped
under nine themes: accessibility (7 items), services net-
work (5 items), care and follow-up (4 items), self-man-
agement support (4 items), clinical team composition
(6 items), professional collaboration (5 items), profes-
sional training (3 items), patient-professional relation-
ship (3 items), and information systems (4 items). All
results of the initial assessment of items during Round
2 in each study group are provided in Additional file 1.
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Agreement on top priorities

The subset of items reassessed in the final round coinci-
dentally included 16 items in each study group (Table 2).
Of those, 11 were common to both groups. The overlap
increased as we moved toward the more favored items.
The top 10 of the two groups featured eight common
items and there was perfect overlap in the top six pri-
orities, although their priority order differed slightly
between groups. Each group’s seventh priority was absent
from the other group’s subset. Agreement between
the aggregate rank ordering of items in each group was
moderately high (Krippendorff’s alpha=0.811, 95%
CI=0.669-0.920), indicating similar item prioritization
despite being derived from different assessment modes.
All results of the third round on which the priority order
in each group was based are provided in Additional file 2.

Secondary outcomes

Table 3 summarizes results for secondary outcomes.
The second-round questionnaire took on average about
20 min to complete in both groups, with no statistically
significant difference between them (Mann—Whitney
U=121.0; p=0.630). However, the mean time to com-
plete the third-round questionnaire dropped to 12 min
in the rating group but not in the ranking group, and
this difference trended close to statistical significance
(Mann—-Whitney U=64.0; p=0.053). Rating panelists

Consented to participate
n=41

Excluded: n =2

“* No cardiovascular condition
managed in primary care

Round 1
Item generation

o

Lost to follow-up: n = 3

n = 36 panelists

< 41 organizational items elicited
< Grouped into 9 themes

l

Randomization of panelists

W

—

Rating group
n = 18 panelists

Ranking group
n = 18 panelists

Lost to follow-up: n = 0

-

Round 2

Initial assessment

Lost to follow-up: n = 3

}___

n = 18 panelists

< 41 items rated within thematic lists
« 16 items with = 66.7% support

n = 15 panelists

<+ 41 items ranked within thematic lists

Lost to follow-up: n = 1

!
-

Round 3
Structured feedback &

< 16 items with = 66.7% support
]—— —— Lost to follow-up: n = 2

Final assessment

n = 17 panelists

< Top 16 items re-rated within single list

n = 13 panelists

< Top 16 items re-ranked within single list

l

Rank-ordered priorities

Fig. 1 Flow chart of the study

}

Rank-ordered priorities
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Table 1 Profile of Delphi panelists
First round, n (%?) Third round, n (%?)
Rating group Ranking group p' Rating group Ranking group p’
(n=18) (n=18) (n=17) (n=13)
Participant category 1.000 0.889
Regular clinic patients 6(33.3) 7(38.9) 6(35.3) 3(23.1)
Faculty patient partners 4(22.2) 3(16.7) 4 (23.5) 3(23.1)
Clinicians 8 (44.4) 8 (44.4) 7(41.2) 7 (53.8)
Gender 1.000 0.440
Female 10 (58.8) 11(61.1) 10(58.8) 10 (76.9)
Male 7(41.2) 7(38.9) 7(41.2) 3(23.1)
Age group 0.907 1.000
18-34 6(35.3) 5(27.8) 6(35.3) 5(385)
35-49 4(23.5) 3(16.7) 4(23.5) 2(154)
50-64 4(23.5) 4(222) 4(23.5) 3(23.1)
65-79 2(11.8) 4(22.2) 2(11.8) 2(15.4)
80+ 1(5.9) 2(11.1) 1(5.9) 1(7.7)
Education level 0.687 0.720
High school 2(11.8) 0(0) 2(11.8) 0(0)
College/vocational 4(23.5) 5(27.8) 4(23.5) 2(154)
University 10 (58.8) 12 (66.7) 10 (58.8) 10 (76.9)
Preferred not to answer 1(5.9) 1(5.6) 1(5.9) 1(7.7)
Perceived general health 0.690 0.871
Excellent or very good 7(41.2) 10 (55.6) 7(41.2) 7 (53.8)
Good 8(47.1) 7(38.9) 8(47.1) 5(385)
Fair or poor 2(11.8) 1(5.6) 2(11.8) 1(7.7)
Setting 0480 0.895
Metropolitan 7(38.9) 10 (55.6) 6(35.3) 6 (46.2)
Suburban 6(33.3) 3(16.7) 6 (35.3) 3(23.1)
Remote 5(278) 5(27.8) 5(294) 4(30.8)

* Fisher’s Exact tests (two-tailed exact significance)

2Valid percentages, not accounting for missing values

also reported the assessment task to be relatively easy,
all scoring either 5 or 6 on the SEQ scale. SEQ scores of
ranking panelists were more spread and indicated that
they found the assessment task comparatively more diffi-
cult, a difference which was highly statistically significant
(Mann—Whitney U=17.5; p <0.001).

Discussion

Main findings

In this randomized trial, we found moderately high reli-
ability between the prioritization of top items in a rat-
ing arm and a ranking arm at the end of a Delphi process
(Krippendorff alpha=0.811, 95% CI=0.669-0.920). Krip-
pendorff states that it is customary to require alpha>0.8
to ensure that the data under consideration are similarly
interpretable by different coders and that>0.667 is the
lower limit where tentative conclusions are acceptable
[45]. However, this statistic only considers comparison

pairs, i.e., items reassessed in both groups. The subsets of
top items did not fully coincide in the two groups. Signifi-
cant discrepancies were found as early as the seventh top
item and were more frequent among items of moderate
importance. Some of these differences could be an arti-
fact of the procedures used to select the items to include
in the subsets. Rating panelists could give low or high rat-
ings to all items in a given thematic list, whereas ranking
panelists were forced to highlight a top and a bottom item
in each list regardless of their absolute importance. We
can speculate that less discrepancies may have occurred
if ranking panelists had been asked to rank the items
within fewer lists during round 2 (e.g., 20 items grouped
under two themes). However, the increased cognitive
load could have affected response quality, possibly result-
ing in further discrepancies. This underscores that rat-
ing and ranking may not be completely interchangeable,
especially when moving away from items that are clearly
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Table 2 Prioritization of top items in the study groups

Priority
Rating group Ranking group
(n=17) (n=13)
{PPR1} Feeling that healthcare professionals are truly listening in order to tailor care according to the motivation 1 1
and requests of each patient
{PT1} Healthcare professionals having up-to-date cardiovascular health training in their respective fields 2 4
{PPR3} Ensuring consistency in the professionals who follow the patient (same doctor, same nurse, etc.) 5
{SMS2} Receiving personalized information on your own cardiovascular health (personal check-up, origin and nature 6 2
of the problem, risks, etc.)
{A2} Being able to reach a healthcare professional within 24-48 h in the event of a problem, either on site, by phone, 4 5
videoconference or email
{IS4} Having a single, common medical record between all healthcare providers 3 6
{PC2} Ensuring effective collaboration between the clinic and pharmacists in the community 7 Not in subset

{SMS4} Receiving practical help to initiate lifestyle changes (nutritional evaluation, health literacy education service, Notin subset 7
etc)

{A1} Being able to get an appointment with your family doctor on short notice 8 8

{PC1} Ensuring effective collaboration between family doctors and nurses at the clinic 8 10

{SN1} Obtaining short delays for examinations and consultations that must be done outside the clinic Notin subset 9

{PC4} Ensuring effective collaboration between the clinic and specialist physicians (e.g., cardiologists) 12 10

{SN4} Coordinating the appointments (in and out of the clinic) to minimize the inconvenience to patients 10 13

{SMS3} Receiving training and tools to help you manage your own health (how to take your blood pressure, what 11 Not in subset
to do based on your results, etc.)

{SN3} Having access to a variety of tests (blood tests, echocardiography, etc.) at the clinic without having to be 13 Not in subset
referred externally

{PC3} Ensuring effective collaboration between family doctors and allied healthcare professionals specializing 15 12

in healthy lifestyles

{SN5} Explaining the role of each healthcare professional and when/how to refer to the right person 14 Not in subset
{CTC4} Having a specialist in weight and obesity management available on the clinical team Notin subset 14

{A4} Having access to all clinic services in the evening and on weekends Notinsubset 14

{CTCé} Having a nurse specialized in cardiovascular health available on the clinical team 16 Not in subset
{CTC2} Having a nutrition specialist available on the clinical team Not in subset 16

Abbreviations in braces refer to item themes (PPR Patient-professional relationship, PT Professional training, SMS Self-management support, A Accessibility, IS
Information systems, PC Professional collaboration, SN Services network, CTC Clinical team composition), and numbers to their sequential order within the theme

Table 3 Differences in secondary outcomes

Second round Third round
Rating Ranking p* Rating Ranking p*
(n=18) (n=15) (n=17) (n=13)

Questionnaire completion time, in minutes

Mean 19.5 222 0.630 12.1 210 0.053
SD 12.0 15.5 10.6 17.6
Range 3.5-398 7.0-58.0 34-43.1 4.9-56.8

SEQ score
Median 6 4 0.00001
IQR 5-6 3-45
Range 5-6 2-6

SD Standard deviation, SEQ Single-Ease Question, IQR Interquartile range
* Mann-Whitney U tests (two-tailed exact significance)
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superior or inferior to others. In this, our main results are
consistent with studies comparing rating and ranking in
the field of value systems measurement [27-29, 33-35].
Our study extends previous findings to the context of
medical and health services research. To our knowledge,
this is also the first experimental study to compare the
two main assessment procedures available to quantify
opinions in the context of a Delphi survey.

Contrary to common practice in Delphi, we did not
define a consensus threshold to compare the final outputs
of our experimental groups. Rather, we viewed the prior-
itization of top items as providing a fairer comparison
between rating and ranking. Had we done so, it is likely
that the final set of items in the ranking group would
have included fewer items than in the rating group, as
ranking prohibits ties. This is apparent in the results of
the third round (Additional file 2), where the propor-
tions of 67 ratings obtained for top items show a ceiling
effect, whereas those of top-half rankings do not. Addi-
tionally, by focusing on item prioritization, we avoided
undesirable interferences on the results that could have
been caused by the number of response categories in the
rating scale and the arbitrary choice of a cutoff point, as
demonstrated in other methodological investigations of
the Delphi technique [21, 22].

This study also found that the ranking task was signifi-
cantly more difficult. The 9-min mean difference to com-
plete the third-round questionnaire in favor of the rating
group failed to achieve statistical significance (p=0.053).
The variance of questionnaire completion time was much
larger than we had originally anticipated. Due to the lim-
ited number of participants in our trial, we were unable
to achieve sufficient statistical power to identify a sig-
nificant and meaningful difference on this secondary out-
come. Although we cannot ascertain whether increasing
the sample size would have led to a significant effect, it is
reasonable to assume that a more challenging task would
require more time to complete. Ranking requires to con-
sider multiple items at once to situate them in relation to
one another, while rating does not. Research in survey
methodology has shown that the cognitive burden asso-
ciated with ranking increases with the number of items
to rank and as the difference in importance between
them decreases, requiring tougher choices [48]. This is
exactly what happened during our final round, as ranking
panelists were faced with a larger list of more important
items to reassess. Although we were unable to substanti-
ate this in our study, it is conceivable that task difficulty
could have a negative impact on the response rate, poten-
tially compromising the representation of opinions of
the invited panel. The effect may be more prominent in
Delphi surveys with a higher number of rounds. This is
an issue which could be explored in future work. Greater
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task difficulty may also negatively affect data quality by
fostering satisficing behaviors in respondents, i.e., taking
cognitive shortcuts instead of providing optimal answers
[49, 50]. Although we did not set out to assess data qual-
ity in this trial, we did observe that a higher proportion
of panelists in the rating group (14/18; 78%) provided
justifications for their assessments during round 2, com-
pared to the ranking group (7/15; 47%). This arguably
translated into a richer exchange of information between
rating panelists. According to research [50], satisficing is
also more likely when higher task difficulty is combined
with lower respondent ability and motivation. Thus, our
trial results may have implications for conducting Del-
phi surveys with panels that are heterogenous in terms of
cognitive ability. With many organizations now focused
on diversity, equity, and inclusion, further research in this
area is warranted.

Strengths and limitations
The main strength of this study was the stratified ran-
dom allocation of panelists to the rating or ranking study
groups. This ensured both groups would be heterogenous
and balanced in terms of clinical and experiential exper-
tise as well as other potential confounders. Our Delphi
panels also reflected the importance of acknowledging
patients as equal partners with professionals in health
systems improvement, a notion that is increasingly rec-
ognized [37, 51]. Other strengths include the random
presentation of items in the second-round question-
naires which prevented framing effects [19] and the use
of robust standard measures to assess trial outcomes.
This study also had some limitations. Firstly, although
our panel sizes were consistent with recommendations
for Delphi studies incorporating the sharing of argu-
ments [9, 15, 39], the small sample size of the study lim-
ited the capacity to detect statistically significant effects
on questionnaire completion time. Although our findings
indicated the presence of a potential difference, a larger
study is necessary to ascertain whether this effect is gen-
uine or not. However, larger Delphi panels can pose their
own problems. They have been associated with lower
response rates [20] and can become suboptimal in terms
of logistical and analytical resources required, due to the
high volume of material needed to be reviewed after each
round [15, 38]. Many Delphi studies restrict the scope of
feedback to statistical information in order to accommo-
date larger panels, but this may be counterproductive, as
Rowe et al. [44] argued, as it correspondingly limits the
scope for improvements in group opinion. Nevertheless,
greater numbers would have been preferable for the pur-
pose of this trial. Secondly, task difficulty was only meas-
ured during round 3. Including the SEQ in round 2 would
have allowed for comparing rating and ranking in a
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context that facilitates ranking, with shorter lists of more
differentiated items. However, we believe that the results
from our third round extrapolate best to ranking Delphi
studies, which should include only the most important
items on a consolidated list in the ranking rounds, follow-
ing a trimming step if necessary [11, 25]. Thirdly, most of
the dropouts were in the ranking group. However, they
occurred equally before and after panelists were exposed
to their assessment procedure, and they did not lead to
statistically significant imbalances in the composition of
the study groups. Finally, the panelists were only allowed
to submit a maximum of five items in the first round and
might have generated more items had they been allowed
to do so. This restriction limited the number of items to
assess in round 2. However, this feature was designed in
accordance with the objectives of the main study [36], in
order to focus the panelists on the most important organ-
izational aspects and to reduce their response burden in
subsequent rounds. The Delphi technique is very flexible.
Even though our study was conducted in a realistic set-
ting, the generalizability of the findings from this single
trial is limited by its specific features.

Conclusions

In this randomized trial, the use of a rating or rank-
ing procedure led to a modestly similar prioritization
of items in a Delphi survey with 30 panelists. We found
that both experimental groups identified the same high-
est priorities but also that discrepancies became increas-
ingly frequent when moving away from the most favored
items. The ranking task was perceived as significantly
more difficult. Time to complete the study questionnaires
showed no statistically significant difference. The embed-
ded trial design was restricted by the requirements of the
main Delphi study. Our study should be replicated with a
larger number of participants and with variations in the
ranking and rating procedures (e.g., ranking within larger
lists and rating with smaller, larger or bipolar scales).
When determining how to assess items in future Delphi
surveys, investigators may favor rating unless they spe-
cifically seek to avoid potential ceiling effects.
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