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Strengths and limitations of this study

 ► A core outcome set (COS) will reduce both outcome 
reporting bias and heterogeneity between studies, 
thus allowing meaningful collation of results across 
multiple institutions.

 ► The study achieves stakeholder engagement from 
multidisciplinary clinicians, patients and parents/ 
guardians.

 ► There is international expertise contributed by the 
study steering group.

 ► The COS identified will be broadly applicable to case 
series, cohort studies, as well as randomised con-
trolled trials.

 ► Further study will be required to identify outcome 
measurement instruments to assess the outcomes 
selected.

ABSTRACT
Introduction Velopharyngeal dysfunction (VPD) is present 
in up to 40% of patients following cleft palate repair. 
Children with VPD display hypernasal speech, nasal air 
emission and are at a high risk for developing articulation 
disorders. The overall result is decreased intelligibility and 
acceptability of speech, as well as significant functional 
and social impairments. Although there are several 
surgical approaches for the management of children with 
VPD, standard treatment protocols have not been well 
defined. There is a need for a core outcome set (COS) to 
reduce outcome reporting bias and heterogeneity across 
studies of VPD. The COS- VPD Initiative is an international 
effort to establish a COS for the reporting of studies of the 
management of VPD.
Methods and analysis The study has been developed 
according to the Core Outcome Set- STAandards for 
Development standards for the design of a COS study 
and will be carried out according to the guidance of the 
Core Outcome Measures in Effectiveness Trials (COMET) 
initiative. A long list of clinical and patient- reported 
outcomes will be identified from a systematic review of 
the literature. A two- stage Delphi consensus process 
will be used to refine this list into a COS. An international 
panel of key stakeholders including patients, parents and 
multidisciplinary clinical and academic experts will be 
invited to participate in this process. Consensus criteria 
will be specified a priori and the steering group will ratify 
the final COS.
Ethics and dissemination The study has ethical 
approval through Children’s Health Ireland at Crumlin 
Research and Ethics Committee, Ref: GEN/683/18. The 
study is registered with the COMET Initiative (http://www. 
cometinitiative. org/ studies/ details/ 1146? result= true). 
The COS will be disseminated by publication in the peer- 
reviewed literature, presentation at international research 
meetings and distribution to patient- representative 
organisations. This will facilitate the application of the COS 
in future studies of the management of VPD.

InTRoduCTIon
Background
The velopharyngeal valve is made up of the 
soft palate, the palatopharyngeus muscle and 

the superior pharyngeal constrictor muscle. It 
is critically important during speech because 
it controls the degree and balance of sound 
energy and airflow into the oral versus nasal 
part of the vocal tract. Velopharyngeal dysfunc-
tion (VPD) refers to inadequate closure of the 
velopharyngeal sphincter during the speech, 
resulting in hypernasal resonance, nasal emis-
sion of air and decreased intraoral pressure 
for oral pressure consonants. A patient with 
VPD, unable to easily produce oral conso-
nants, may develop an articulation disorder, 
including maladaptive compensatory articu-
lations such as glottal stops and pharyngeal 
fricatives.1 The overall result is decreased 
intelligibility of speech and functional and 
social impairment.2

The velopharyngeal valve may fail for struc-
tural reasons such as overt or submucous cleft 
palate or a repaired cleft palate that remains 
short or insufficiently mobile due to defi-
ciency of palatal tissue, surgical scarring and/
or abnormally positioned palatal muscles. 
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VPD is present in up to 40% of patients following cleft 
palate repair.3–5 Neuromuscular disorders such as stroke, 
cerebral palsy, myopathy or neuropathy may also result 
in failure of closure of a structurally normal velopharyn-
geal sphincter.6–8 Although speech therapy may help to 
correct articulation errors secondary to VPD, correction 
of a structurally or neuromuscularly incompetent velo-
pharyngeal port requires a physical intervention, most 
commonly surgery.

The aim of surgical intervention in VPD is to create 
a functional seal between the nasopharynx and the 
oropharynx during speech production while avoiding 
nasal obstruction but maintaining a nasal airway. Surgical 
interventions can be divided into three broad categories: 
palatal procedures, pharyngeal procedures and palato-
pharyngeal procedures. Palatal procedures involve reori-
entating malpositioned palate muscles by carrying out 
a secondary intravelar veloplasty9 10 or a Furlow double 
opposing z- plasty.11–14 Alternatively, extra tissue can be 
introduced into the palate in the form of buccal myomu-
cosal flaps raised from the inner aspect of the cheek.15–17 
Pharyngeal procedures comprise circular pharyngoplas-
ties and posterior pharyngeal wall augmentation. Hynes 
described the first circular pharyngoplasty, which uses 
musculomucosal flaps based on the salpingopharyngeus 
muscle placed high in the nasopharynx to create a static 
constriction.18 Several variations of circular pharyngo-
plasty have subsequently been described.19–21 The poste-
rior pharyngeal wall can be augmented using autologous 
fat or material implants.22 23 Finally, a palatopharyngeal 
flap procedure consists of raising a flap of mucosa and 
superior pharyngeal constrictor muscle from the poste-
rior pharyngeal wall and suturing it into the nasal layer of 
the soft palate.24 25

The recording of outcomes of surgery has become 
standardised in many centres with the advent of 
programmes such as the American College of Surgeons 
National Surgical Quality Improvement Programme in 
the USA26 or the Dutch nationwide routine reporting 
programme.27 Outcomes such as bleeding or infection, 
as well as unplanned intensive care unit admission and 
patient length of stay are routinely included in these 
large- scale datasets. More specific outcomes relevant 
to subspecialty procedures such and cleft and speech 
surgery will not be captured however. In addition to the 
speech outcome, a particular concern in surgery for 
VPD is the impact of the procedure on the nasal airway. 
Surgical procedures carried out on the velopharyngeal 
sphincter with the aim of correcting nasal escape of air 
during speech may result in obstructed airflow during 
sleep. Sleep disordered breathing (SDB) is an umbrella 
term for several chronic conditions in which partial or 
complete cessation of breathing occurs many times 
throughout the night. Symptoms may include snoring, 
pauses in breathing and disturbed sleep. The result is 
daytime fatigue that interferes with a person’s ability to 
function and reduces the quality of life. Therefore, in 
addition to standard surgical outcomes, it is crucial to 

screen for SDB and record it as an outcome following 
surgery for VPD.

As outlined, the surgical options in the management of 
VPD are numerous, and the literature lacks prospective 
comparative series. We recently carried out a systematic 
review of the literature up to 2015 (including randomised 
controlled trials, cohort studies and case series).28 Eighty- 
three studies satisfied the inclusion criteria, comprising 
data on 4011 patients. Overall, 70.7% of patients attained 
normal resonance and 65.3% attained a resolution of 
abnormal nasal emission following surgical intervention. 
There was no notable difference in speech outcomes, 
need for further surgery or occurrence of SDB across the 
categories of surgery examined. However, it was noted 
that outcomes were recorded using diverse parameters, 
particularly with regard to perceptual speech assessment, 
often with weak speech methodologies. This made the 
comparison, even of well- defined cohort studies, prob-
lematic and meant that the clinical application potential 
of the review was limited.

In this context, one might assume that randomised 
controlled trials comparing different types of VPD surgery 
would emerge as the preferred study design. However, 
there are practical difficulties in achieving this because 
of the relatively small numbers of patients with VPD, 
their heterogeneity and the existence of well- established 
protocols in individual units. Therefore, comparative, 
cross- centre cohort studies are likely to continue to be 
important in research into VPD surgery. In order to 
usefully inform clinical decision making, it is essential 
that the results of such studies can be compared in a stan-
dardised way.

One method to achieve this is to develop a COS. A COS 
is a minimum set of outcomes that should be measured 
and reported in all studies in a specific field. COSs have 
been demonstrated to improve outcome reporting in 
healthcare trials.29 It is important to note that a COS 
represents a minimum set of relevant outcomes that 
should be measured in a clinical study of a particular 
condition. The intent is not to limit researchers but 
rather to provide them with a minimum list of outcomes 
to include in their studies along with others of their 
choosing. There is a precedent for COS development in 
cleft care. The MOMENT study, published in 2015, devel-
oped a COS for the reporting of effectiveness trials for 
the management of otitis media with effusion (OME) in 
children with cleft palate.30 A COS reflecting the opinions 
of clinicians and parents was developed, which included 
nine core outcomes that can be used in future trials of the 
management of OME in patients with clefts.

objectives
The aim of this study is to develop a COS for consistent 
reporting of outcomes in studies of the management 
of VPD. There is currently no available COS for studies 
of patients with VPD (http://www. comet- initiative. 
org/ studies/ search). Developing a COS would reduce 
outcome reporting bias and heterogeneity across studies 
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of VPD. This would allow meaningful collation and 
comparison of results between different aetiologies, 
surgical protocols and institutions. Such an instrument 
would strengthen evidence for clinical decision making 
regarding intervention selection and would ultimately 
improve care for patients with VPD.

The objectives of the study are:
1. To compile a comprehensive list of clinical and patient- 

reported outcomes based on review of the published 
literature.

2. To group the listed outcomes into predefined themes.
3. To achieve consensus on a minimum set of relevant 

outcomes for reporting studies of interventions for 
VPD.

Scope
The scope of the study will include patients with both 
cleft and non- cleft VPD. The population will include both 
child and adult patients with VPD. A systematic review of 
the literature demonstrated an age range of 1–69 years for 
patients undergoing surgical treatment of VPD,28 there-
fore, no cut- off age limit will be applied. The COS will 
cover all surgical and non- surgical interventions for the 
management of VPD. It is anticipated that the COS could 
be applied in all future studies that examine outcomes of 
interventions for VPD.

METhodS And AnAlySIS
The study will be carried out according to the guid-
ance of the Core Outcome Measures in Effectiveness 
Trials (COMET) initiative.31 The protocol for the study 
was developed in accordance with Core Outcome Set- 
STAndards for Development (COS- STAD) recommen-
dations.32 The protocol is presented using the Core 
Outcome Set- STAndardised Protocol Items (COS- STAP) 
Statement for the content of a COS development study 
protocol.33

Stakeholders
Stakeholder groups to be involved in the COS develop-
ment process include patients or their representatives, 
cleft surgeons, cleft speech and language therapists and 
researchers with a demonstrated interest in VPD. Clini-
cian stakeholder eligibility is based on involvement in 
the clinical care of children with VPD. Clinicians experi-
enced in managing VPD will be identified by convenience 
sampling by members of the steering group and/or 
through their membership of relevant societies or organi-
sations, (eg, The Craniofacial Society of Great Britain and 
Ireland, The American Cleft Palate Association, Opera-
tion Smile). Furthermore, authors identified from the 
systematic review with a significant volume of publica-
tions in the field of VPD will be invited to participate.28 
Adult patient and parent participants will be recruited by 
convenience sampling by members of the steering group 
and through patient representative organisations.

Steering group
A steering group will oversee the development of the COS. 
The steering group consists of academic cleft surgeons 
(CdeB, REK, KCYS and DJAO) and speech and language 
therapists (AB and DS), an expert in COS development 
(SS) and the parent of a patient with VPD (HEH). The 
steering group came together through the members’ 
attendance at the First and Second International Sympo-
sium on VPD meetings, held at the Nationwide Children’s 
Hospital in Columbus, Ohio, USA, in 2016 and 2018. All 
members of the steering group will be coauthors of the 
COS.

Public and patient involvement
The parent of a patient with VPD is included in the 
steering group of the study and in the authorship of 
this paper. Knowledge of the patient experience of VPD 
has been provided throughout the development of the 
protocol.

Information sources
A systematic review of 83 papers, which presented results 
of surgery for VPD, has been published.28 Outcomes 
recorded in papers included in this systematic review 
have been identified and recorded by the steering group. 
These outcomes have been presented and discussed at the 
Craniofacial Society of Great Britain and Ireland annual 
meeting (Birmingham, UK, 2018) and the Second Inter-
national Symposium on VPD (Columbus, Ohio, USA, 
2018). Both of these meetings provided the opportunity 
to receive contributions from a wide range of multidis-
ciplinary experts in the field through a series of focused 
workshops. Participants in these workshops were asked 
to review outcomes relevant to their clinical field and to 
comment on the suitability of inclusion of the outcome in 
the COS. Based on this discussion, further outcomes were 
added to the initial list derived from the systematic review. 
This long list of outcomes will be reviewed independently 
by all members of the steering group. Duplicate outcomes 
will be removed. It is anticipated that certain outcomes 
may require separation into subcategories, whereas 
others may be grouped together. This process will be 
undertaken independently by at least two members of 
the steering group, with expertise in the specific area 
(eg, surgery, speech and language therapy). The resolu-
tion of conflicts will be carried out by the lead author. All 
outcomes will be reviewed and categorised independently 
by each member of the steering group into the following 
prespecified themes: patient- reported outcomes; speech 
outcomes; nasal airway outcomes (including SDB) and 
surgical care outcomes.

Consensus process
A Delphi process will be carried out among interna-
tional clinical cleft teams and their patients/parents to 
achieve consensus on the outcomes to be included in the 
COS. The Delphi process is a commonly used consensus 
technique,34 which has frequently been used in COS 
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development.35–38 The Delphi process ensures that anon-
ymous opinions can be obtained in a way that gives equal 
influence to all who participate and avoids an individual 
participant being influenced by the opinions of any other 
participant.

Plain language documents, which have been developed 
by the COMET Initiative, will be used to explain COS 
development methodology to participants. The language 
of the outcomes themselves will be clarified and plain 
language definitions will be added where necessary. The 
same version of the questionnaire will be used for both 
clinical and patient/parent participants. The question-
naire will be pilot tested to assess usability by members 
of staff and patient representatives in the departments of 
the steering group and modified accordingly.

There is no robust method for calculating the required 
sample size for a Delphi survey and assumptions are based 
on COMET Initiative guidelines and previous studies.31 
A balanced mix of stakeholders (adult patients, parents/
guardians of patients, cleft surgeons, cleft speech and 
language therapists) will be identified by purposive 
sampling by the steering group, aiming for a total of 30 
participants in the Delphi panel. Although the steering 
group is made up of Irish, UK and USA participants, the 
aim is to include a wider international representation 
in the Delphi panel, including representation from low- 
income and middle- income countries. In keeping with 
the previously described methodology, adult patient 
and parent participants will comprise 20% of the Delphi 
panel.39

Research Electronic Data Capture (REDCap) software 
will be used to deliver the Delphi survey to all partici-
pants.40 Potential participants will be emailed full details 
of the study and asked for their consent to participate in 
the Delphi panel. Having completed an online consent 
form, they will then be invited to complete an online 
Delphi questionnaire. The panel will answer question-
naires in two rounds. After each round, the steering 
group will provide a de- identified summary of the 
panel’s answers from the previous round. Thus, partic-
ipants are encouraged to revise their earlier answers in 
light of the responses of other members of their panel. 
Participants will be asked to complete each round of the 
Delphi exercise within 3 weeks of receipt of the email 
and will be reminded of this at the start of each survey. 
A reminder email will be sent at the end of week two to 
prompt completion of the survey. One further reminder 
will be sent to non- responders at the end of the 3- week 
period.

At the beginning of the first (round 1) survey, partici-
pants will be presented with some plain language intro-
ductory information detailing the purpose and design of 
the study, as well as a glossary of terms. Round 1 content 
will comprise a long list of outcomes to be scored. Partic-
ipants will also be provided with an option to add addi-
tional outcomes that they think are relevant. Any new 
outcomes identified by at least two Delphi participants 
will be included in round 2 of the process.

Consensus definition
Consensus criteria will be specified a priori. Any outcome 
with a rating of 7–9 by 70% or more of the panel and 
1–3 by 15% or fewer will be included in the COS. Any 
outcome with a rating of 1–3 by 70% or more of the 
panel and 7–9 by 15% or fewer will be excluded.41 All 
other combinations indicated that no consensus had 
been achieved for the outcome. Round 2 may be anal-
ysed using more stringent criteria if a higher proportion 
of outcomes than expected is rated critical. Specifically, 
a higher threshold of 75% or more of the panel rating 
7–9 and 25% or fewer rating 1–3 will be applied. This 
decision will be based on the steering group’s judgement 
and giving due consideration to current COMET recom-
mendations regarding outcomes.31 All items retained 
after two rounds of the Delphi survey will be included in 
the final COS.

outcomes scoring/feedback
Participants will be asked to score each of the outcomes 
listed in round 1 using the Grading of Recommendations, 
Assessment, Development and Evaluations (GRADE) 
scale of 1–9, with 1–3 labelled ‘not important’, 4–6 
labelled ‘important but not critical’ and 7–9 labelled ‘crit-
ical’.42 Round 1 responses will be analysed according to 
the number of participants scoring each outcome within 
the GRADE criteria (1–3, 4–6 and 7–9) for the purpose of 
group feedback in round 2.

Round 2 will also be presented online and distributed 
via an electronic link embedded in an email. Round 2 will 
consist of all outcomes from Round one plus additional 
outcomes suggested by at least two Delphi participants 
in round 1. In round 2, participants will be shown their 
previous individual scores, together with group feed-
back (median score of the group per item), and asked to 
reconsider their own scores in light of the group response 
when scoring outcomes in round 2.

Missing data
The two main sources of missing data in a COS develop-
ment consensus process are non- response (attrition) and 
partial response. As outlined previously, two reminders 
will be sent to invited participants in order to maximise 
the response rate. To address non- response to round 
1, those who have not taken part in round 1 will not be 
invited to participate in round 2. To evaluate for attri-
tion bias between rounds the following approach will be 
taken. For each survey item, the number of participants 
who have scored it and the distribution of scores will be 
summarised. The number of participants completing 
round 2 will be documented and the potential for attri-
tion bias will be assessed by comparing the participant 
scores for those who completed both rounds with those 
who completed round 1 only. Changes in participant 
scores will be examined between rounds and the reasons 
given for these changes will be summarised.
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Ethics and dissemination
The study has ethical approval through Our Lady’s Chil-
dren’s Hospital Crumlin Dublin Research and Ethics 
Committee, Ref: GEN/683/18. Informed consent will 
be obtained from all participants via an online form 
that can be completed at the start of the round 1 Delphi 
survey. The study is registered with the COMET Initiative 
(http://www. cometinitiative. org/ studies/ details/ 1146? 
result= true).

The Core Outcome Set- STAndards for Reporting 
(COS- STAR) Equator Network guidelines will be used 
for the reporting of the COS.43 All members of the 
steering group will coauthor the final paper, which will 
be submitted for peer- review and publication in a journal 
of interest to the multidisciplinary cleft palate commu-
nity. In order to reach as wide an audience as possible, the 
COS will also be submitted for presentation at a number 
of international meetings, including the Craniofacial 
Society of Great Britain and Ireland, the American Cleft 
Palate Association and the International Symposium on 
VPD. The COS will be distributed to patients and parents 
via patient representative groups.
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