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Use of the Delphi process for defining successful
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SUMMARY The purpose of this review was to identify areas of consensus and disagreement among ex-
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perts for the definition of success following strabismus surgery using the Delphi process.
Three rounds of electronic questionnaires were sent to a panel of 28 strabismus experts.
Throughout the process, members of the panel were masked to one another’s identities
to minimize the possibility of influence among members. Prior to data collection, we
defined consensus as an 85% agreement on the answer to each question. Questions for
which there was no consensus were reworded, and the resultant new questions were
used in each subsequent round of questioning. We arrived at consensus for 23 of the 36
questions (64%). Consensus was obtained for recommending unique criteria for the defi-
nition of success for certain specific strabismus conditions. In addition, it was considered
important that stereopsis and the range of single binocular vision be included in the defi-
nition of success for certain types of strabismus. ( J AAPOS 2019;23:309-312)
S
uccessful outcome after strabismus surgery is not
well defined in the literature. As previously summa-
rized in detail,1 some studies define success based on

motor alignment, whereas others stress sensory outcome;
several combine both sensory and motor results. Concepts
such as the range of the single binocular visual field, the
need for prisms, or the manipulation of accommodation
by reducing the plus power of spectacle lenses might also
be considered in the definition of a successful outcome.
The Delphi process2 is a widely used method for

achieving consensus among experts in controversial areas.
It provides an adaptable method for gathering and
analyzing data on practice patterns based on the views of
a panel of experts. Unlike unstructured group discussions,
the Delphi process allows for equal input from each partic-
ipant and avoids undue influence of any individual. In the
Delphi process, a group of experts is asked to respond
anonymously to two or more rounds of questionnaires.
t of Clinical Sciences and Community Health, Istituto di
ntifico (IRCCS) Multimedica, Eye Clinic San Giuseppe
ilan, Italy; bRatner Children’s Eye Center of the Shiley Eye
partment of Ophthalmology, University of California San
artment of Ophthalmology & Visual Sciences University of
dDepartment of Ophthalmology, Boston Children’s
ol, Boston, Massachusetts; eChild Sight Institute, Jasti V
re Center, L V Prasad Eye Institute, Hyderabad, India

.
19.
Serafino, MD, University Eye Clinic, San Giuseppe
ia San Vittore, 12, 20123, Milan, Italy (email:

Association for Pediatric Ophthalmology and
r Inc. All rights reserved.

os.2019.07.006
In each round after the first, the deidentified results of
the previous round are revealed to each participant.

Previously the Delphi process has been widely used to
delineate guidelines for the treatment of disorders where
there is little or no evidence in the published literature.3-6

The process is well suited for identifying areas for future
research in areas of nonconsensus. Recently, Jabri and
colleagues7 stressed the necessity for international agree-
ment in the field of strabismus as to what constitutes a suc-
cessful outcome after strabismus surgery. The purpose of
the present study was to identify areas of consensus and
disagreement among experts in the definition of success af-
ter strabismus surgery using the Delphi process.

Methods

The Delphi2 process was used as a structured, rules-driven

communication technique. The two original organizers of this

study (MS, DGB) selected an executive committee (EC) with

attention to international geographic representation, expertise,

and quality of peer-reviewed publications. Three members of

the EC (MS, DGB, BJK) were appointed as study leaders. The

members of the EC collectively invited 29 potential participants,

who were chosen using the following criteria: number and quality

of peer-reviewed publications and presentations at international

meetings, teaching roles, and surgical experience. Additional con-

siderations included geographic diversity, with an attempt to

include representation from every continent (except Antarctica)

and proficiency in English to facilitate collaboration. Of the 29

invited, 25 accepted and, along with the 6 members of the EC,

comprised the Strabismus Success Definition Delphi Study

Group (a full listing appears at the end of this article).

Three rounds of electronic questionnaires were sent to 28

members of the study group. The three study leaders (MS, DG,
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BK) did not participate in answering the questions, because they

alone were not masked to the identities of the other participants.

The EC created multiple-choice questions that focused on iden-

tifying which strabismus conditions should or should not have

their own separate and unique set of outcome criteria for defining

success. The EC believed that questions with categorical out-

comes, in most cases yes or no, were optimum. Each resulting

questionnaire was then beta-tested by all of the EC members.

The final, revised first-round questionnaire was circulated elec-

tronically to the group using Google Survey. Before the data

were analyzed, consensus was defined by the EC as an 85% agree-

ment on the answer for any given question. In some cases, if a

consensus was not reached on a given question on the initial

round, the question was reworded for subsequent rounds. Specif-

ically, if the three lead investigators felt that there was any ambi-

guity in the wording of a question that may have resulted in a lack

of consensus, the question was rephrased, subject to approval by

the other EC members. For example, consensus was not reached

initially for the question, “Should partly accommodative ET have

its own separate set of criteria for success?” The question was sub-

sequently reworded to “Should partly accommodative ET have its

own unique and separate set of criteria for success?” This modi-

fied question did attain consensus. In other situations, questions

without consensus were reworked to narrow their focus. For

example, the question, “Should cases of torsional diplopia have

their own separate set of criteria for success?” did not achieve

consensus. By splitting this question into three separate questions

asking about the presence of diplopia in the primary position,

diplopia in downgaze, and the presence of stereopsis, consensus
Table 1. Questions with consensus and relative percentages

Questions with consensus

1. Should SO paresis have its own separate set of criteria for success?
2. Should 6th nerve palsy have its own separate set of criteria for success?
3. Should 3rd nerve palsy have its own separate set of criteria for success?
4. Should the outcome criteria for alignment of an intermittent deviation co
5. Should a sensory outcome include evaluation of stereopsis?
6. Should a sensory outcome include presence of diplopia in primary positi
7. Should a sensory outcome include presence of diplopia in near downgaz
8. Should DVD have its own separate set of criteria for success?
9. Should strabismus associated with Graves disease have its own separate
10. Should Duane syndrome have its own separate set of criteria for succe
11. Should Brown syndrome have its own separate set of criteria for succe
12. Should nystagmus (fusional maldevelopment nystagmus excluded) ass

AHP (anomalous head posture) have its own separate set of criteria for
13. Should nystagmus (fusional maldevelopment nystagmus excluded) ass

its own separate set of criteria for success?
14. Should partly accommodative ET have its own unique and separate set
15. Should ET with either high AC/A or nonaccommodative convergence ex

and separate set of criteria for success?
16. Should acquired nonparalytic ET in adults have its own unique and sep
17. Should intermittent XT have its own unique and separate set of criteria
18. Should torsional diplopia have its own unique and separate set of criter
19. Should strabismus fixus associated with high myopia have its own uniq
20. Should patients with diplopia have their own unique and separate set o
21. Should the presence or absence of diplopia in the primary position be incl
22. Should the presence or absence of diplopia in the near downgaze readi

of sensory outcome?
23. Should the range of single binocular vision be included in the evaluation

of strabismus? (Please note, we are considering a general outcome and
was achieved. Because some questions were split, there were

more questions on subsequent rounds than on the first. Each

participant was given 2 weeks to respond to each rounds of ques-

tions. Participants only saw results from the prior rounds of ques-

tions in a deidentified form in order to maintain anonymity.

Results

At the third round of questions, one of participants drop-
ped out of the study, leaving 27 respondents. After three
rounds, consensus was obtained for 23 of the 36 questions
(64%). For the remaining 13 questions (36%), there was no
consensus even after multiple rounds of questioning. The
questions and answers for which we obtained consensus
are provided in Table 1; the questions and answers for
which there was no consensus, in Table 2.

Discussion

There is no standard accepted definition of success when
evaluating or reporting outcomes of strabismus surgery.
The Delphi process is a useful tool for identifying
consensus among experts when no consensus has emerged
though published research. The ideal number of partici-
pants in a Delphi process is not uniformly agreed upon,
with reported numbers ranging from 10 to 1,685.8 Some
authors highlight the importance of the diversity of panel-
ists,9 which we addressed in part by selected panelists from
diverse geographical regions. Although we arbitrarily
defined consensus as 85% of panelists being in agreement
Answers (%)

Yes (86)
Yes (86)
Yes (86)

nsider the control? Yes (89)
Yes (96)

on? Yes (93)
e (reading position)? Yes (86)

Yes (93)
set of criteria for success? Yes (93)

ss? Yes (89)
ss? Yes (86)
ociated with strabismus and
success?

Yes (96)

ociated with strabismus without AHP have Yes (89)

of criteria for success? Yes (89)
cess of 10D or more have its own unique Yes (85)

arate set of criteria for success? Yes (85)
for success? Yes (93)
ia for success? Yes (93)
ue and separate set of criteria for success? Yes (85)
f criteria for success? Yes (89)
uded in the evaluation of sensory outcome? Yes (96)
ng position be included in the evaluation Yes (89)

of sensory outcome of at least some types
not ones for a specific entity.)

Yes (89)
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Table 2. Questions without consensus and relative percentages

Questions without consensus Responses (%)

1. Should infantile ET operated upon prior to 1 year of age have its
own unique and separate set of criteria for success?

Yes (70)

2. Should infantile ET operated upon at 1 year of age or older have its
own unique and separate set of criteria for success?

Yes (59)

3. Should constant XT have its own unique and separate set of
criteria for success?

Yes (81)

4. Do you prefer as the outcome criteria for alignment the manifest
deviation only? (Please note, we are considering a general
outcome and not one for a specific entity)

Yes (48)

5. Do you prefer as the outcome criteria for alignment the manifest
plus latent deviation only? (Please note, we are considering a
general outcome and not one for a specific entity)

Yes (30)

6. Do you prefer as the outcome criteria for alignment the manifest,
and manifest plus latent, separately? (Please note we are
considering a general outcome and not one for a specific entity)

Yes (59)

7. Do you consider cosmetic outcomes differently from functional
outcomes? (eg, consider a patient with strabismus and diplopia: a
good cosmetic result could be obtained, but diplopia persist.)

Yes (78)

8. Should 4-dot testing be included in the evaluation of sensory
outcome of at least some types of strabismus? (Please note, we
are not asking what those specific entities would be.)

Yes (74)

9. Should the Bagolini lens testing be included in the evaluation of
sensory outcome of at least some types of strabismus? (please
note we are considering a general outcome and not one for a
specific entity)

Yes (63)

10. How long after surgery do you consider your result
sufficiently stable to be used for an outcome
determination? (Please consider your answer from a
scientific point of view as opposed to intuition; if there are
no published data, rely on your personal experience.)

A. 1 week (0)
B. 6 weeks (11)
C. 6 months (15)
D. A combination of one or more short term (eg, 6 weeks and/or

6 months) and then some defined longer-term periods (eg,
1 year, 5 years, etc) (67)

E. A combination of one or more short term (eg, 6 weeks and/or
6 months) and then last exam (7)

11. What do you consider as a motor success after
surgery? (ie, a final deviation that could be
considered sufficiently stable. Consider
scientific published data, and if you think there are
no data or no reliable data, consider your
personal experience. Please note, we are considering
a general outcome and not one for a specific entity.)

A. �10D from straight (22%)
B. Up to 10D of undercorrection and no manifest overcorrection

(7%)
C. Up to 10D of undercorrection and a small manifest overcorrec-

tion, eg, 2D (7%)
D. Up to 10D of undercorrection and no manifest overcorrection and

no more than 10D of latent overcorrection (15%)
E. Up to 10D of undercorrection and a small manifest overcorrec-

tion, eg, 2D and no more than 10D of latent overcorrection (11)
F. No manifest deviation and up to 10D of asymptomatic latent over

or undercorrection (15)
G. Other (22)

12. Do you feel a patient meets a predefined outcome
criteria for success, if obtaining that angle is
only obtained by manipulation of accommodation
(eg, cutting plus or overminusing to reduce
an unsatisfactory outcome)?

Yes (74)

13. Do you feel a patient meets a predefined outcome criteria
for success if obtaining that angle is only obtained by the use
of ground in prisms?

Yes (30)
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on a specific question, there is no agreed-upon standard for
the consensus threshold with the Delphi process. Other
studies have used .50%,10 $60%,11 $66%,12 or
.80%13,14 for defining consensus.
The value of the Delphi process for ultimately achieving

consensus by successively refining questions for which
Journal of AAPOS
there was initially no consensus is evident from the obser-
vation that we attained consensus on 7 of 32 (22%) ques-
tions in the first round; 6 of the remaining 25 (24%), in
the second round; and 10 of the remaining 24 (42%) ques-
tions, in the third round. At the end of the process, we
reached consensus in a total of 23 of 36 questions (64%).
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Webelieve that areas of genuine nonconsensus shed light
on topics that could benefit from further research. For
example, there was no consensus on how long after surgery
results be considered sufficiently stable to evaluate
outcome, what magnitude of deviation should be consid-
ered a motor success after surgery, and what deviation
should be considered (eg, the manifest deviation or the
manifest plus latent deviation). These questions were
formulated to address strabismus in general and not specific
entities. The next phase of our study is to ascertain whether
consensus can be achieved on a condition-specific basis. For
example, perhaps there would be agreement onwhether the
manifest plus latent deviation should be considered in cases
of intermittent exotropia, where there was no consensus on
that issue for strabismus in general.

If the strabismus community can agree on what out-
comes should be considered a successful result, and if
future studies will be based on those agreed-upon criteria,
results obtained by different treatment approaches can be
more readily compared. We believe that this study is a first
step toward achieving that goal.

There are some limitations to this study. By its very na-
ture, the Delphi process achieves its goal by relying on
consensus. It does not rely on data from clinical studies,
except indirectly to the degree that clinical studies influ-
ence participants’ opinions. Also, it does not give weight
to the opinions of outliers, which may be of value. We
recognize that consensus may not be the best way to the
“correct” answer; however, compared to the diverse
outcome criteria currently used in the strabismus litera-
ture, we believe it is a good starting point. Subsequently,
if good data show that better criteria than those obtained
by the Delphi process should be used, researchers can
modify the criteria accordingly. The Delphi process starts
with a set of questions and ends up with questions that may
be a subset of the original ones. As indicated earlier, this
phase of our use of the Delphi process to address stra-
bismus outcomes relied on categorical questions. We
anticipate that our follow-up study, which will focus on
the specific criteria that should constitute a successful
outcome for each condition identified in this present study,
will involve questions with continuous or weighted an-
swers. Finally, the EC was self-selected.

In conclusion, we describe the first use of a Delphi pro-
cess to identify areas of consensus and nonconsensus in the
evaluation of outcomes of strabismus surgery. We identi-
fied important points for which there was no consensus,
including the following: (1) length of time after surgery
for determination of success, (2) magnitude of deviation
that can be considered consistent with success, and (3)
which deviation should be considered for the outcome
(manifest, manifest plus latent, or both separately). The
ongoing study will strive to achieve consensus for these
questions within the context of specific strabismus condi-
tions. This present study did achieve consensus for identi-
fying strabismus conditions that should have their own
unique and separate set of outcome criteria for defining
success. It also identified the importance of stereopsis
and the range of single binocular vision as being included
in the definition of success for some types of strabismus.
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