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Abstract

Aim: To obtain input from multiple stakeholders and generate agreement on essential

outcomes in implant dentistry using the Delphi methodology and incorporate them

into an international consensus defining a core outcome set.

Materials and Methods: Candidate outcomes in implant dentistry were generated

from scientific evidence through five commissioned systematic reviews and from

people with lived experience in dental implants (PWLE) through four international

focus groups. A steering committee identified stakeholders among representatives

from dental professionals, industry-related experts and PWLE. Participants under-

went a three-round Delphi survey using a multi-stakeholder approach; they assessed

candidate outcomes and additional outcomes identified in the first Delphi round. The

process followed the COMET methodology.

Results: From the 665 potential outcomes identified in the systematic reviews and

89 in the PWLE focus group, the steering committee selected 100 and organized

them into 13 categories, to be included in the first-round questionnaire as candidate

outcomes. A total of 99 dental experts, 7 dental-industry-related experts and

17 PWLE participated in the first round, and 11 additional outcomes were added to

the second round. There was no attrition between the first and second rounds,

where 61 (54.9%) outcomes exceeded the pre-established threshold of agreement.

PWLE and experts participated in the third round that applied “a priori” standard fil-

ters to distil a list of candidate essential outcomes.

Conclusion: This Delphi study utilized a standardized, transparent and inclusive

methodology and preliminarily validated 13 essential outcomes organized into four

core areas. These results informed the final stage of the ID-COSM consensus.
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Clinical Relevance

Scientific rationale for the study: A standardized set of outcome measures in implant dentistry

clinical trials is needed. These should be adopted by a broad consensus of relevant stakeholders,

including patients.

Principle findings: The results of this Delphi project using a multi-stakeholder participation strat-

egy preliminarily validated 13 essential outcomes organized into four core areas. These will pro-

vide the basis for developing a core outcome set (COS) on implant dentistry in the final stage of

the ID-COSM initiative project.

Practical implications: Adopting the ID-COSM set of mandatory outcome domains will contribute

to improve the evidence base of implant dentistry and lead to better informed care.

1 | INTRODUCTION

A core outcome set (COS) is a widely agreed, standardized set of out-

comes that should be recommended for its use in all clinical trials in

specific areas of health or health care (COMET initiative—www.comet-

initiative.org). Accordingly, COS in dentistry should be developed to

facilitate the comparison, combination and critical appraisal of results

derived from clinical research. In parallel, efforts should continue to

explore additional outcomes and improved ways to measure them.

Although it is recognized that adequate selection of the right out-

come domains and outcomes is an essential aspect in the design of

randomized controlled clinical trials (RCTs), it has, so far, received

insufficient attention. Furthermore, potential bias when interpreting

outcomes from published clinical trials is derived from their heteroge-

neity within RCTs, possible outcome reporting bias (defined as the

results-based selection for publication of a subset of the original mea-

sured outcome variables) and insufficient attention to patient-

reported outcomes and opinions (Kirkham et al., 2019; Williamson

et al., 2012). In light of these problems, clinical research in many areas

of health care is progressively moving towards adopting a more struc-

tured approach towards COS development, making an effort to

include public representation, and developing a set of core outcomes

following a structured process (Williamson et al., 2017). However, the

validity of the developed COS depends not only on the use of an ade-

quate methodology but also on the fulfilment of a clear and transpar-

ent reporting of the processes adopted (Kirkham et al., 2015; Kirkham

et al., 2017). As an example of such a process, the OMERACT

(Outcome Measures in Rheumatology; https://omeract.org) collabora-

tion has extensively worked on developing a COS in this area and

defining the set of measurements recommended for each outcome

using a data-driven, iterative consensus process involving relevant

stakeholder groups. Since no COS is currently available in dentistry,

the international initiative named “the Implant Dentistry Core Out-

come Sets and Measurements initiative” (ID-COSM initiative) was

developed to achieve a consensus in a core set of outcomes to be

implemented in future research on implant dentistry.

A first step of this initiative was searching for an iterative consen-

sus process. Here, the Delphi process, which uses structured commu-

nication, individual feedback, group judgement and discussion to deal

with complex problems, has proven to be a valuable tool to achieve

the consensus of a structured group of individuals (Linstone & Turoff,

1975). The RAND Corporation developed this methodology in the

1950s through a series of studies conducted to achieve the most reli-

able agreement by a group of experts (Dalkey & Helmer, 1963). This

methodology usually builds up the agreement by allowing the experts

and stakeholders to answer structured questionnaires in two or more

“rounds”, where the results of the previous rounds are provided as

feedback to allow for multiple iterations with controlled opinion feed-

back (Woudenberg, 1991). It has the advantage of anonymity, thus

avoiding the effect of dominant individuals, and the use of electronic

communication allows the involvement of geographically distant

panellists (Sinha et al., 2011).

By answering the structured questionnaires and, at the same

time, considering the views of the other participants before re-rating

each question in the second round, panellists could modify their

responses based on the feedback from the previous rounds. Finally,

the resulting data from the questionnaires is further discussed by a

group of selected experts until achieving a formal result developed by

agreement. Despite concerns regarding its validity and reproducibility,

due to the possible attrition during the process, it remains one of the

most widely used methods for reaching expert-level agreement

(Acharya et al., 2021; Lam et al., 2021).

The previous applications of the Delphi methodology in dentistry

did not use a standardized methodology and a priori criteria for the

development of the questions or the analysis of the results (Madianos

et al. 2016; Alarc�on, Sanz-Sánchez, L�opez-Pacheco, et al., 2021;

Alarc�on, Sanz-Sánchez, Shibli, et al., 2021; Sanz et al., 2019). In the

field of outcome research, the Delphi methodology has been applied

following strict scientific criteria in order to further limit bias. These

developments have been formalized in the standards for development

of core outcome sets COS-STAD (Kirkham et al., 2016) and in a spe-

cific software ensuring high levels of quality control in the delivery of

the Delphi survey.

The present study reports the methods and the results of the Del-

phi process used to achieve a multi-stakeholder agreement in a core

set of outcomes in implant dentistry. The validated results will be used

as part of the ID-COSM initiative “the Implant Dentistry Core Out-

come Sets and Measurements” using the methodologies to develop

Core Outcome Measures in Effectiveness Trials (COMET—www.

comet- initiative.org, OMERACT—www.omeract.org).
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2 | MATERIALS AND METHODS

This study reports the selection of a potential core set of outcomes in

implant dentistry by a significant degree of agreement using the

Delphi methodology through a three-round multi-stakeholder process.

2.1 | Candidate outcomes

As a first step, potential candidate outcomes in implant dentistry were

selected from two sources: (1) scientific data and (2) patient focus

groups.

Outcomes and measurements reported in the previous 10 years

of clinical research in implant dentistry (2011–2021) were retrieved

from five commissioned systematic reviews using a broad, inclusive

and scientific perspective. An international team of research experts

in the field conducted these reviews. Eligible studies were randomized

clinical trials (RCTs), non-randomized clinical trials (n-RCTs), prospec-

tive or retrospective cohort studies and descriptive prospective or ret-

rospective studies (single cohort) identified from three electronic

databases: (1) MEDLINE via PubMed; (2) Cochrane Library (including

Cochrane Database for Systematic Reviews and Cochrane CENTRAL

register for Clinical Trials); and (3) Embase. All the protocols of the

systematic reviews were previously registered in the PROSPERO and

followed the PRISMA guidelines (Page et al., 2021). These systematic

reviews covered five broad areas of clinical research in implant

dentistry:

• Single and partial tooth replacement with fixed dental prostheses

supported by dental implants (Sailer et al., 2022);

• Rehabilitation of full-arch edentulism with fixed or removable den-

tures retained by root form dental implants (Messias et al., 2022);

• Bone preservation or augmentation simultaneous with or before

dental implant placement (Shi et al., 2022);

• Soft tissue preservation/augmentation (Avila-Ortiz et al., 2022);

• Prevention and management of peri-implant mucositis and peri-

implantitis (Derks et al., 2022).

The patient's perspective on clinical research outcomes in implant

dentistry may differ from those of clinicians and researchers because

it includes different perceptions based on living with the condition, in

this case, having undertaken a dental implant intervention. Therefore,

involving people with lived experience (PWLE) has become a key stan-

dard of quality for COSM development because informed clinical

decisions should be based not only on the outcomes measured in clin-

ical trials but also on those relevant to patients (Sinha et al., 2011). In

the present ID-COSM initiative, 31 PWLE participated in four focus

groups representing low-middle- (9 PWLE from China and 8 from

Malaysia) and high-income countries (7 PWLE from Spain and 7 from

the United Kingdom) to identify outcomes they found relevant and

important in relation to their dental implant experience. Briefly, each

focus group was led by a moderator who stressed that the purpose

was to identify outcomes for future research in dental implants that

were relevant to PWLE. PWLE were able to express their views in their

native languages with a dental professional moderator from each

region. Outcomes were organized into five main categories: (1) decision

making regarding the choice of implant therapy; (2) dental implant

treatment; (3) living with dental implants; (4) the most important thing

you believe implant researchers should measure; and (5) any other

aspect of dental implants not previously considered. PWLE were asked

to speak freely, and their information was processed anonymously;

their answers were recorded in electronic format by the moderator for

further analysis and synthesis. The details of this process have been

published in a separate report (Needleman et al. 2023).

2.2 | Steering committee

To guide the ID-COSM initiative, a steering committee was formed

consisting of two principal investigators (Maurizio Tonetti, Mariano

Sanz), the scientific committee (Tord Berglundh, Ronald Jung, Hon-

gchang Lai, Lisa Heitz-Mayfield, Panos N. Papapanou, Frank Schwarz)

and two methodological consultants (Ian Needleman, Elena Figuero).

This committee, especially the principal investigators (PIs)

(MT and MS) and one methodological consultant (IN), rationalized,

consolidated and, hence, reduced the list of outcomes and measure-

ments derived from the systematic reviews and PWLE focus groups

by eliminating duplicates or redundancies, and developed a final list of

candidate outcomes to be included in the Delphi questionnaires.

The outcomes from the scientific data were organized into the

following categories: (1) implant performance; (2) implant-supported

restoration performance; (3) functional and aesthetic domain; (4) surgi-

cal domain; (5) peri-implant tissue health; (6) patient satisfaction;

(7) prognostic indicator/treatment modifiers; and (8) economic

domain. Similarly, the outcomes from the PWLE data were organized

into the following categories: (1) patient information before treat-

ment; (2) implant treatment; (3) living with dental implants; (4) having

dental implants; and (5) other outcomes.

2.3 | Stakeholders

A Delphi panel was selected to ensure a broad multi-stakeholder rep-

resentation and comprised the following groups:

1. Patients. This group was formed by most of the PWLE who partici-

pated in the four previously referred focus groups.

2. Dental professionals. This group was formed by dental experts

selected from a wide representation of expertise (including academi-

cians, clinicians and methodologists) and geographical distribution.

3. Industry-related experts. Clinical research directors/professionals

of leading companies in the field of implant dentistry and regenera-

tive biomaterials comprised this group.

This panel participated in the two consecutive rounds by answer-

ing the questionnaires and scoring the selected outcomes.

SANZ ET AL. 3
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2.4 | Online Delphi questionnaires

We used the scientifically validated software to develop Delphi

questionnaires by the COMET initiative (DelphiManager, University of

Liverpool, UK), which is a web-based system designed to facilitate the

organization and management of Delphi questionnaires, where the list

of candidate outcomes is compiled within the previously cited catego-

ries for defined stakeholders (in this case dental professionals, industry-

related experts and PWLE participants). The questionnaire was

organized into columns detailing the name of the outcome, help text

describing each outcome in detail and the category to which the out-

come belongs (Suppl 1). Selected participants were invited via email

containing a hyperlink to the web-based Delphi survey containing the

appropriate instructions, information and dates for each round. The

invitation also assured potential panellists that their participation would

be anonymous and that they could exit the process anytime. Delphi

survey was only available in English, although PDF help text was also

available in Spanish and Chinese for PWLE in need of translation. Those

agreeing to participate signed an electronic informed consent, consider-

ing that DelphiManager software is compliant with the General Data

Protection Regulation (GRPR). Ethical approval was not required.

Round 1 questionnaire also included space for filling in demo-

graphic data, including the country of residence and stakeholder group.

In addition, dental professionals and industry-related experts should fill

in information on their work setting and dental speciality (periodontol-

ogy, prosthodontics, oral surgery or others for dental professionals, and

research and development or management for industry-related

experts). PWLE should provide information on when their implants

were placed (within last year, between 1 and 5 years, more than 5 years

ago) and the number of implants (1–3 implants, more than 3 implants,

complete upper or lower jaw). The rest of the questionnaire was struc-

tured in two sections, one with outcomes relevant to dental profes-

sionals and industry-related experts, and the other with those relevant

to PWLE (Suppl 2 depicts the round 1 questionnaire). Even though all

panellists could see all the outcomes, the software recommended filling

and rating the outcomes from their respective sections. The rating pro-

vided a choice on a 1–9 Likert scale (with 9 being the most important

outcome, judged as essential for inclusion in a core outcome set). Scor-

ing also included the use of the ‘unable to rate’ option, and it was pos-

sible to add comments or clarifications to each outcome. Suggestions

for additional outcomes for the second round were also possible.

In round 2, participants were asked to fill and re-score the same ques-

tionnaire and, additionally, those outcomes that the steering committee had

previously validated from those proposed by the panellists during round

1. When filling out this questionnaire, participants were shown the results

from round 1 and a reminder of their previous rating for each outcome.

2.5 | Agreement definition

Participants' agreement was reached when the analysis of the results

from round 2 satisfied both criteria: ≥70% scores of 7–9 and ≤15%

scorings of 1–3.

Round 3 consisted of a direct meeting of experts (N = 19) and

PWLE (N = 7) to review the results, exclude those variables not meet-

ing the threshold for agreement and further discuss those not being

real outcomes. The selection of the final list of essential outcomes was

made by formal voting by the representatives of the two groups of

stakeholders and specifically asking if the outcomes meeting the agree-

ment definition were considered to be essential or could be dropped.

2.6 | Data analysis

2.6.1 | Quantitative analysis

Data from outcomes scored by dental professionals and industry-

related experts were analysed together, while data from PWLE were

analysed separately. The degree of agreement was calculated for each

outcome. The results of each outcome were reported as mean score

(and standard deviation), median score (and interquartile range) and

the proportion of participants that exceeded the agreement definition

threshold. Comparisons of these percentages between rounds, dental

professionals and industry-related experts were assessed using the

Chi-square test. Similarly, comparisons of median values for each out-

come between dental professionals and industry-related experts were

assessed with the Mann–Whitney test. In case of attrition between

rounds 1 and 2, attrition bias was measured by comparing the scores

of those panellists participating in the first round but not in the sec-

ond, with those participating in both rounds.

All analyses used SPSS (IBM SPSS Statistics for Mac, Version

26, Armonk, NY), and Excel (version 16.67; Microsoft Corporation,

Redmond, WA). Statistical significance was set at p < .05.

2.6.2 | Qualitative analysis

After preliminary grouping by themes and sub-themes, the open com-

ments generated in both rounds were analysed by the steering com-

mittee, who decided whether to include additional outcomes for the

second round.

3 | RESULTS

The five systematic reviews identified 665 potential outcomes. After

the above-referred selection process, a final list of 66 candidate out-

comes was included in the Delphi questionnaire. These were orga-

nized within the eight pre-established categories and sent to dental

professionals and industry-related experts for scoring. The PWLE

identified 89 potential topics with substantial overlap and duplica-

tions. After appropriate filtering, a list of 34 candidate outcomes was

selected, distributed into five categories, and included in the Delphi

questionnaires to be scored by the PWLE stakeholder group. Finally, a

total of 100 outcomes organized into 13 categories were included in

the questionnaire for the first Delphi round (Suppl 2).
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The Delphi survey round 1 was conducted between 26 March

2022 and 11 April 2022, and 180 stakeholders were invited to par-

ticipate (142 dental experts, 11 dental industry-related experts and

26 PWLE). From these, 129 registered on the DelphiManager soft-

ware, and 123 completed round 1 questionnaire once they filled the

appropriate consent form. In round 2, 124 panellists completed the

round, resulting in a retention rate across rounds of 100%

(no attrition). Thus, 6 and 5 out of 129 registered panellists did not

complete round 1 and 2 surveys, respectively. The distribution

among stakeholders consisted of 100 dental professionals (80.6%),

7 industry-related experts (5.6%) and 17 PWLE (13.7%). The mean

age of participants (SD) was 53.9 (10), 48.8 (8.3) and 55.2 (14.5) for

dental professionals, industry-related experts and PWLE, respec-

tively. The number of participants per geographical distribution is

presented in Figure 1, and the professional profile of the dental

experts is depicted in Figure 2. Industry-related experts were mainly

involved in areas of research and development (71.4%), and the

remaining in management (28.6%). PWLE reported that their

implants had been placed within the last year (20%), between 1 and

5 years (40%) and more than 5 years earlier (40%). In relation to the

number of dental implants per patient, 60% reported having 1–3

dental implants, 35% more than 3 implants, and 5% a complete

upper or lower jaw.

After round 1, there were 28 further suggestions as potential

new outcomes. Once the steering committee did the appropriate fil-

tering, 11 new outcomes were added to the second round question-

naire, for a total of 111 candidate outcomes. Round 2 was

conducted between 14 April 2022 and 30 April 2022. The median

values for outcomes scored by dental professionals and industry-

related experts according to the pre-set categories in the second

round are shown in Figure 3. The following outcomes were scored

significantly higher by dental professionals, compared to industry-

related experts: prosthesis design for oral hygiene, indirect patient

costs and economic total cost of recurrence. Conversely, industry-

related experts scored significantly higher on the following out-

comes: implant fracture, framework fracture, adverse device events

and post-surgical complications. The respective median values for

outcomes scored by PWLE are depicted in Figure 4.

Table 1 shows the candidate outcomes reaching the minimum

agreement (≥70% scores 7–9 and ≤15% scores 1–3) in the second

round, resulting in 39 candidate outcomes (50.6%) by dental profes-

sionals and industry-related experts.
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Dental Professionals Industry Related Experts Pa�ents

F IGURE 1 Country of
residence of stakeholders
participating in the Delphi project.
[Colour figure can be viewed at
wileyonlinelibrary.com]
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F IGURE 2 Relative frequency of
professional profiles of dental
professionals participating in the Delphi
project. [Colour figure can be viewed at
wileyonlinelibrary.com]
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F IGURE 3 Scoring by dental professionals and industry-related experts of 77 candidate outcomes after the second round, distributed in
categories. *p < .05 for differences among dental professionals and industry-related experts. [Colour figure can be viewed at wileyonlinelibrary.com]
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F IGURE 3 (Continued)
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Results of this second round were as follows:

• Dental professionals did not score a single outcome reaching 100%

agreement of the minimum agreement threshold. Still, those with

mean values ≥8 were (Figure 3) implant success, implant failure,

implant loss, prosthetic success, post-operative patient complications,

peri-implantitis (implant level), peri-implant health/stability (implant

level), suppuration, radiographic peri-implant bone level changes, peri-

implant health (patient level), peri-implantitis (patient level), patient's

oral health quality of life, patient's overall satisfaction, prosthesis

design for oral hygiene, oral hygiene and periodontal inflammation.

• Industry-related experts unanimously assigned the maximum score to

14 (18%) outcomes: implant success, implant fracture, prosthetic sur-

vival, prosthetic success, framework fracture, post-surgical complica-

tions, post-operative patient complications, adverse device events,

mucositis (implant level), peri-implantitis (implant level), peri-implant

health stability (implant level), peri-implant health (patient level), muco-

sitis (patient level) and peri-implantitis (patient level).

• The PWLE group scored 22 (out of 34) outcomes above the mini-

mum agreement threshold (Table 2), and 4 were unanimously

assigned the maximum percentage: chewing power, comfort, com-

plications and professional experience.

In round 3/final Delphi, experts (N = 19) and PWLE representa-

tives (N = 7) reviewed the results and further analysed the 61 (out of

111) outcomes that exceeded the established agreement threshold.

This discussion led to the establishment of a core set of outcomes by

using three filters. The first filter removed outcomes that did not

receive a score of 7–9 by at least 70% of respondents, or that

received a score of 1–3 from 15% of respondents in the second

Delphi questionnaire. The second filter excluded aspects of the PICO

questions related to reporting on patient/population, intervention or

comparison rather than outcomes. The third filter aggregated multiple

ways to measure the same feature in a single outcome. The partici-

pants in this third round were then asked to anonymously rate each

outcome as (i) essential for inclusion in the core set, (ii) possible to be

dropped, or (iii) do not know, which resulted in 13 essential outcomes

organized into nine categories (function, surgical complications, loss of

tissue health, adverse device events, implant/restoration survival/suc-

cess, implant loss/failure/fracture, quality of life, overall satisfaction

and effort for maintenance) (Figure 5). These essential outcomes

represented the final core set list from the Delphi project, which will

be further used for the ID-COSM initiative's next phase, aligned with

the theoretical framework developed by the OMERACT project.

4 | DISCUSSION

The ID-COSM initiative was developed with the aim of achieving

agreement on a core set of essential outcomes for implementation

F IGURE 4 Scoring by people with lived experience in dental implants of 34 candidate outcomes after the second round, distributed into
categories. [Colour figure can be viewed at wileyonlinelibrary.com]
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TABLE 1 Candidate outcomes reaching the minimum agreement threshold (at ≥70% scores of 7–9 and ≤15% scorings of 1–3). Mann–
Whitney test for comparisons between dental professionals and industry-related experts, *p < .05.

Categories n Outcome

Dental +

industry

Dental

professionals

Industry

experts

p-

value

Implant performance 1 Implant survival 87.90% 88.00% 85.70% NS

2 Implant success 89.70% 89.00% 100.00% NS

3 Implant failure 92.50% 93.00% 85.70% NS

4 Implant loss 94.40% 95.00% 85.70% NS

5 Implant stability 53.30% 52.20% 57.10% NS

6 Implant fracture 75.70% 74.00% 100.00% 0.015

7 Implant complication-free survival 84.10% 82.00% 71.40% NS

Implant-supported restoration

performance

1 Prosthetic survival 82.20% 81.00% 100.00% NS

2 Prosthetic success 86.00% 85.00% 100.00% NS

3 Prosthetic failure 85.00% 85.00% 85.70% NS

4 Prosthesis loss 84.10% 84.00% 85.70% NS

5 Prosthesis complication-free survival 76.60% 78.00% 57.10% NS

6 Framework fracture 74.50% 72.70% 100.00% 0.013

7 Veneering material chipping/tooth

detachment

40.60% 42.40% 14.30% NS

8 Abutment screw loosening 50.50% 50.00% 57.10% NS

9 Abutment selection 47.60% 45.90% 71.40% NS

10 Provisional restoration choice 22.60% 22.20% 28.60% NS

11 Type of implant function/loading 61.70% 61.00% 71.40% NS

12 Implant abutment connection (Added 2 round) 55.80% 56.70% 42.90% NS

13 Implant crown retention mechanism (Added 2

round)

57.70% 57.70% 57.10% NS

14 Restorative material (Added 2 round) 43.10% 42.70% 50.00% NS

Functional and aesthetic

domain

1 Masticatory efficiency 81.10% 83.00% 50.00% NS

2 Nutritional efficiency 46.70% 47.00% 66.70% NS

3 Phonetic efficiency 72.90% 73.00% 71.40% NS

4 Denture retention 78.30% 81.00% 33.30% NS

5 Aesthetic index 77.60% 78.00% 71.40% NS

6 Crown height 24.80% 26.50% 21.40% NS

7 Papilla index 50.00% 49.50% 57.10% NS

Surgical domain 1 Type of surgical design 43.90% 44.00% 42.90% NS

2 Timing of implant placement 72.90% 72.00% 85.70% NS

3 Implant stability at implant placement 60.70% 60.00% 71.40% NS

4 Exact position of the implant (3D) 58.90% 59.00% 57.10% NS

5 Width of keratinized mucosa 56.10% 56.00% 57.10% NS

6 Presence of keratinized mucosa 74.80% 74.00% 85.70% NS

7 Alveolar ridge resorption 67.30% 66.00% 85.70% NS

8 Bone defect 72.40% 73.70% 50.00% NS

9 Posterior maxilla resorption 48.10% 47.50% 57.10% NS

10 Post-surgical complications 90.70% 90.00% 10.00% 0.043

11 Post-operative patient complications 89.70% 89.00% 100.00% NS

12 Buccal bone thickness (Added 2 round) 72.00% 72.00% 71.40% NS

13 Insertion torque (Added 2 round) 44.90% 44.00% 57.10% NS

14 Investigational product - implant length and

diameter (Added 2 round)

59.80% 58.00% 85.70% NS

(Continues)
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in future clinical trials in implant dentistry. The Delphi process

agreed upon 13 outcome areas that were considered essential to

capture implant dentistry's benefits and harms. The list comprises

the expected functional benefits of implant dentistry, the associated

morbidity and adverse device events, the impact on quality of life

and patient satisfaction, as well as long-term performance and loss

of peri-implant tissue health. This list includes areas that both pro-

fessional and patient-reported outcomes can capture. Its complexity

and broad scope reflect the difficulty of capturing the benefits and

harms of implant dentistry with fewer parameters. Nevertheless,

this list can be used for the final process of the ID-COSM initiative

according to the OMERACT methodology and can be the basis for

TABLE 1 (Continued)

Categories n Outcome

Dental +

industry

Dental

professionals

Industry

experts

p-

value

15 Bone regenerative/augmentation procedures

(Added 2 round)

70.10% 70.00% 71.40% NS

16 Adverse device events (Added 2 round) 71.20% 69.10% 100.00% 0.008

17 Sensory disturbance of the perioral tissues

(Added 2 round)

67.00% 68.00% 50.00% NS

Peri-implant tissue health 1 Mucositis (implant level) 79.40% 78.00% 100.00% NS

2 Peri-implantitis (implant level) 96.30% 96.00% 100.00% NS

3 Peri-implant health/stability (implant level) 99.10% 99.00% 100.00% NS

4 Probing depth 65.40% 68.00% 28.60% NS

5 Bleeding on probing 75.70% 76.00% 71.40% NS

6 Suppuration 93.30% 95.00% 60.00% NS

7 Recession 57.00% 55.00% 85.70% NS

8 Radiographic peri-implant bone level 76.60% 78.00% 57.10% NS

9 Radiographic peri-implant bone level changes 88.80% 91.00% 57.10% NS

10 Residual ridge Resorption 46.20% 47.50% 28.60% NS

11 Radiographic peri-implant bone level (3D) 41.50% 41.40% 42.90% NS

12 Radiographic peri-implant bone level changes

(3D)

49.10% 49.50% 42.90% NS

13 Residual Ridge Resorption (3D) 38.30% 39.00% 28.60% NS

14 Peri-implant health (patient level) 87.70% 86.90% 100.00% NS

15 Mucositis (patient level) 76.40% 74.70% 100.00% NS

16 Peri-implantitis (patient level) 87.70% 86.90% 100.00% NS

Patient satisfaction 1 Patient's oral health quality of life 90.70% 91.00% 85.70% NS

2 Patient's overall satisfaction 90.70% 91.00% 85.70% NS

3 Length of treatment 40.20% 41.00% 28.60% NS

Prognostic indicator/treatment

modifier

1 General Quality of Life (Added 2 round) 69.50% 71.40% 42.90% NS

2 Prosthesis design for oral hygiene 87.90% 91.00% 42.90% 0.039

3 Bone Quality 35.50% 35.00% 42.90% NS

4 Soft tissue thickness 56.10% 57.00% 42.90% NS

5 Alveolar ridge resorption 47.20% 46.50% 57.10% NS

6 Oral Hygiene 89.70% 90.00% 85.70% NS

7 Periodontal Inflammation 92.50% 93.00% 85.70% NS

Economic domain 1 Indirect patient costs 36.80% 39.40% 0.0% 0.041

2 Time efficiency 45.30% 46.50% 28.60% NS

3 Cost of treatment 55.70% 56.60% 42.90% NS

4 Treatment duration 42.50% 43.40% 28.60% NS

5 Treatment time 36.80% 38.40% 14.30% NS

6 Economic: total cost of recurrence (Added 2

round)

55.20% 57.10% 28,60% 0.043
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the final consensus development phase of the ID-COSM project

(Tonetti et al. 2023).

The development and application of core outcome sets (COS) are

expanding across all areas of health research (Kirkham et al., 2016),

and the interest in reporting and adopting a more structured and stan-

dardized approach towards COS is increasing, emphasizing the need

for adequately reporting the methods to achieve the COS, and for a

greater public engagement (Gorst et al., 2016). Among the tested

methods to achieve agreement on selecting a potential core set of

outcomes, the Delphi methodology has become popular, even though

Delphi-based studies must be of sufficient quality to be considered

valid (Sinha et al., 2011). In fact, Delphi methodology is progressively

spreading in scientific publications in the different medical specialities

(Carter et al., 2021; Millward et al., 2022; Mitchell et al., 2022;

Munblit et al., 2022; Prorok et al., 2022; Rosala-Hallas et al., 2022)

and also in dentistry (Alarc�on, Sanz-Sánchez, L�opez-Pacheco,

et al., 2021; Alarc�on, Sanz-Sánchez, Shibli, et al., 2021; Sanz

et al., 2019). This is partially due to the ability of the Delphi method to

distil relevant problems where knowledge is unclear, and by applying

a structured process of gathering information from experts and other

stakeholders through subjective-intuitive foresight thinking, a final

agreement is reached.

TABLE 2 Candidate outcomes scored by PWLE (people with lived experience) reaching the minimum agreement threshold (at ≥70% scores of
7–9 and ≤15% scorings of 1–3).

Domain n Outcome Consensus achieved PWLE

Patient information before treatment 1 Long-term success 93.3%

2 Chewing power 100%

3 Comfort 100%

4 Adaptation 86.7%

5 Decision making 80%

6 Information methods 60%

7 Adequacy of information 78.6%

8 Complications 100%

Implant treatment 1 Hygiene time 58.8%

2 Duration of planning and treatment 58.8%

3 Treatment time 64.7%

4 Implant hygiene education 82.4%

5 Food impaction 64.7%

6 Patient-reported outcomes of treatment success 64.7%

7 Patient-reported outcomes to predict success 52.9%

8 Post-operative care education 82.4%

9 Oral hygiene education 76.5%

10 Anxiety 41.2%

11 Pain 64.7%

12 Patient-reported outcomes of temporary phase 52.9%

13 Professional experience 100%

Living with dental implants 1 Treatment cost 70.6%

2 Professional training methods for maintenance 88.2%

3 Professional training methods for complications 88.2%

4 Motivation for oral care 88.2%

5 Oral hygiene effectiveness 88.2%

6 Maintenance frequency 70.6%

7 Extracted tooth status 56.3%

8 Success of implant failure re-treatment 93.8%

Having dental implants, your most important

outcome

1 Technical complications 87.5%

2 Affordability 70.6%

Other outcomes 1 Overall function 94.10%

2 Overall appearance 82.4%

3 Setting 58.8%
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In the present study, we have applied the Core Outcome Set-

STAndards (COS-STAD) guideline to drive consensus by first under-

taking a Delphi-based project to agree on a set of outcome areas that

could be further discussed for the final COS development. As sug-

gested by the COMET initiative, this process has been based on three

key processes (scope, stakeholders and consensus gathering) (Kirkham

et al., 2017).

The quality of Delphi studies depends to a large extent on the

composition of the panel, underlining the importance of including a

sample of experts representing diverse disciplines and reflecting the

target population (Prinsen et al., 2016). In the present study, we have

included as stakeholders not only professional experts (dental and

industry) but also patients with experience in implant therapy (PWLE)

who were able to freely express their views without dominant opin-

ions (Williamson et al., 2012). The final sample who completed round

2 of the Delphi questionnaire represented stakeholders, including

100 dental experts from broad international settings across different

disciplines, seven industry-related experts and 17 PWLE, with a reten-

tion rate of 100% (Tugwell et al., 2007). All participants signed a con-

sent form and a declaration of potential conflict of interest, which

ensured the necessary transparency for a quality Delphi study

(Williamson et al., 2012). The inclusion of industry-related experts as

stakeholders in this project aimed to include their different perspec-

tives, bring additional insight into regulatory requirements and best

industry practices and raise their specific perspective because dental

implant companies are essential in research and development in implant

dentistry. Even though this stakeholder group filled and scored the

same questions as dental professionals, the separate data analysis

allowed for identifying these potentially different perspectives and the

likely different weighting when selecting the COS outcomes for future

studies in implant dentistry. On the other hand, the PWLE group

revealed their own perspective and opinion, thus providing a more

global perspective to the COS development (Sawinski et al., 2022).

The strengths of the present study include the rigorous and inclu-

sive selection process of candidate outcomes, the broad multi-

stakeholder constituency of the participants and the rigorous methodol-

ogy adopted in the design, execution and analysis of the Delphi process.

Although the outcomes that surpassed the pre-determined level

of agreement by dental professionals highly correlated with those

derived from the systematic reviews (Table 1), when compared with

the other stakeholders, industry-related experts gave a significantly

higher weight for the following outcomes: implant fracture, frame-

work fracture, post-surgical complications and adverse device events,

which clearly reflects their interest in the product, rather than on its

performance. This result is in line with other publications highlighting

the interest from the industry in developing good-quality products for

a highly productive environment (Cook et al., 2014; Shimura

et al., 2014a, 2014b). Similarly, we included PWLE as one of the key

stakeholders in this study to provide insight into outcomes not

previously identified by professional experts or, in some cases, were

F IGURE 5 Mind map of the essential
outcome areas identified by the Delphi
process. [Colour figure can be viewed at
wileyonlinelibrary.com]
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in conflict with professional views and recommendations (Bruera

et al., 2021). As an example, the patients´ attitudes and experiences

changed the recommendation on disease-modifying anti-rheumatic

drugs (DMARDS) in the treatment of rheumatoid arthritis (RA) and

spondylarthritis (SpA) because the impact in their quality of life out-

weighed their well-proven biological activity (Kelly et al., 2018).

In this study, the PWLE group scored the maximum consensus

(100%) for chewing power, comfort, absence of complications and

professional experience, which were eventually included as essential

outcome areas.

5 | CONCLUSION

This study described the Delphi process of the ID-COSM initiative

project aimed to identify essential outcomes for future research on

implant dentistry. The use of Delphi methodology through a three-

round multi-stakeholder process achieved high levels of agreement

and selected 13 essential outcome areas for consideration in the final

ID-COSM consensus process.

AUTHOR CONTRIBUTIONS

Maurizio S. Tonetti and Mariano Sanz co-chaired the process and con-

ceived the Delphi project. Ana Carrillo de Albornoz and Mariano Sanz

designed the questionnaires and coordinated the Delphi project and

drafting of the manuscript. Conchita Martín carried out the data anal-

ysis and participated in the drafting of the manuscript. Ian Needleman

coordinated the PWLE focus groups and participated in the selection

of outcomes from this stakeholder group. All co-authors participated

in all stages of the Delphi project and critically reviewed the

manuscript.

ACKNOWLEDGEMENTS

We are grateful to the work of all co-authors of the systematic

reviews commissioned for this process who facilitated the outcome

selection. Also, we are grateful to the dental experts, industry-related

experts and people with living experience of dental implant treatment

who participated in this Delphi project. Their volunteered gracious

time and contribution is highly acknowledged.

FUNDING INFORMATION

This consensus development conference was supported by the

National Science Foundation of China (grant 82171005).

Additional funding was provided by the Science and Technology

Commission of Shanghai Municipality (19411950100), Shanghai

Innovative Research Team Award of High-Level University

(SHSMU-ZDCX202125000), the National Clinical Research Center

for Oral Diseases, the Clinical Research Program of Ninth People's

Hospital affiliated with Shanghai Jiao Tong University School of

Medicine (JYLJ201909) and the European Research Group on

Periodontology, Switzerland. Funders had no impact on the con-

tent of this initiative.

CONFLICT OF INTEREST STATEMENT

Maurizio S. Tonetti received grant support and/or personal fees from

Geistlich Pharma AG, Straumann AG, Nobel Biocare, Procter and

Gamble and Sunstar SA, which are unrelated to the present work.

Mariano Sanz received grant support and/or personal fees from

Straumann, Nobel Biocare, Sweden and Martina, Dentsply Implants,

TiCare Implants, Klockner Implants, Dentaid, Sunstar, Geistlich

Pharma, Osteology Foundation, Oral Reconstruction Foundation and

ITI Foundation, which are unrelated to the present work. Ian Needle-

man is an Editor with Cochrane Oral Health. Ana Carrillo de Albor-

noz and Conchita Martin declare no conflict of interest related to

this study.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Conchita Martín https://orcid.org/0000-0003-3997-6900

Ian Needleman https://orcid.org/0000-0003-4696-1651

Maurizio S. Tonetti https://orcid.org/0000-0002-2743-0137

REFERENCES

Acharya, A., Judah, G., Ashrafian, H., Sounderajah, V., Johnstone-

Waddell, N., Stevenson, A., & Darzi, A. (2021). Investigating the imple-

mentation of SMS and Mobile messaging in population screening (the

SIPS study): Protocol for a Delphi study. JMIR Res Protoc, 10(12),

e32660. https://doi.org/10.2196/32660

Alarcón, M.A., Sanz‐Sánchez, I., López‐Pacheco, A., Tavelli, L., Galarraga‐
Vinueza, M.E., Schwarz, F., Romanelli, H., Peredo, L., Pannuti, C.M.,

Javer, E., Vieira, A.F., Montealegre, M., Galindo, R., Umanzor, V.,

Treviño, A., Fretes‐Wood, P., Cisneros, M., Collins, J.R., Bueno, L.,

Gimenéz X, … Sanz, M. (2021). Ibero-Panamerican Federation of Peri-

odontics Delphi study on the trends in diagnosis and treatment of

peri-implant diseases and conditions: A Latin American consensus.

Journal of Periodontology, 92(12), 1697–1718. https://doi.org/10.

1002/jper.21-0086

Alarcón, M.A., Sanz‐Sánchez, I., Shibli, J.A., Treviño Santos, A., Caram, S.,

Lanis, A., Jiménez, P., Dueñas, R., Torres, R., Alvarado, J., Avendaño, A.,

Galindo, R., Umanzor, V., Shedden, M., Invernizzi, C., Yibrin, C., Collins,

J., León, R., Contreras, L., Bueno, L., … Sanz, M. (2021). Delphi project

on the trends in implant dentistry in the COVID-19 era: Perspectives

from Latin America. Clinical Oral Implants Research, 32(4), 521–537.
https://doi.org/10.1111/clr.13723

Avila-Ortiz, G., Couso-Queiruga, E., Pirc, M., Chambrone, L., &

Thoma, D. S. (2022). Outcome measures and methods of assessment

of soft tissue augmentation interventions in the context of dental

implant therapy: A systematic review of clinical studies published in

the last 10 years. Journal of Clinical Periodontology. https://doi.org/10.

1111/jcpe.13597

Bruera, S., Carmona, L., Lopez‐Olivo, M.A., Westrich‐Robertson, T., March,

L., Negron, J.B., Christensen, R., Strand, V., Ingegnoli, F., Goel, N.,

Shea, B., Tugwell, P., Leong, A., Bingham, C.O., Hill, C.L., Suarez‐
Almazor, M.E. (2021). Development of a patient-centered core domain

set for prospective observational longitudinal outcome studies in rheu-

matoid arthritis: An OMERACT initiative. Seminars in Arthritis and

Rheumatism, 51(5), 1113–1116. https://doi.org/10.1016/j.semarthrit.

2021.08.003

SANZ ET AL. 13

 1600051x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13805 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [10/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-3997-6900
https://orcid.org/0000-0003-3997-6900
https://orcid.org/0000-0003-4696-1651
https://orcid.org/0000-0003-4696-1651
https://orcid.org/0000-0002-2743-0137
https://orcid.org/0000-0002-2743-0137
https://doi.org/10.2196/32660
https://doi.org/10.1002/jper.21-0086
https://doi.org/10.1002/jper.21-0086
https://doi.org/10.1111/clr.13723
https://doi.org/10.1111/jcpe.13597
https://doi.org/10.1111/jcpe.13597
https://doi.org/10.1016/j.semarthrit.2021.08.003
https://doi.org/10.1016/j.semarthrit.2021.08.003


Carter, S.A., Logeman, C., Howell, M., Cattran, D., Lightstone, L., Bagga, A.,

Barbour, S.J., Barratt, J., Boletis, J., Caster, D.J., Coppo, R., Fervenza, F.

C., Floege, J., Hladunewich, M.A., Hogan, J.J., Kitching, A.R., Lafayette,

R.A., Malvar, A., Radhakrishnan, J., …Craig, J.C. (2021). Development

of an international Delphi survey to establish core outcome domains

for trials in adults with glomerular disease. Kidney International, 100(4),

881–893. https://doi.org/10.1016/j.kint.2021.04.027
Cook, D., Brown, D., Alexander, R., March, R., Morgan, P.,

Satterthwaite, G., & Pangalos, M. N. (2014). Lessons learned from the

fate of AstraZeneca's drug pipeline: A five-dimensional framework.

Nature Reviews. Drug Discovery, 13(6), 419–431. https://doi.org/10.
1038/nrd4309

Dalkey, N., & Helmer, o. (1963). An Experimental Application of the Delphi

Method to the Use of Experts. Management Science, 9, 458–467.
Derks, J., Ichioka, Y., Dionigi, C., Trullenque-Eriksson, A., Berglundh, J.,

Tomasi, C., & Graziani, F. (2022). Prevention and management

of peri-implant mucositis and peri-implantitis: A systematic review

of outcome measures used in clinical studies in the last 10 years.

Journal of Clinical Periodontology. https://doi.org/10.1111/jcpe.

13608

Gorst, S. L., Gargon, E., Clarke, M., Blazeby, J. M., Altman, D. G., &

Williamson, P. R. (2016). Choosing important health outcomes for com-

parative effectiveness research: An updated review and user survey. PLoS

One, 11(1), e0146444. https://doi.org/10.1371/journal.pone.0146444

Kelly, A., Tymms, K., Tunnicliffe, D.J, Sumpton, D., Perera, C., Fallon, K., Craig,

J.C., Abhayaratna, W., Tong, A. (2018). Patients' attitudes and experiences

of disease-modifying antirheumatic drugs in rheumatoid arthritis and

Spondyloarthritis: A qualitative synthesis. Arthritis Care Res (Hoboken),

70(4), 525–532. https://doi.org/10.1002/acr.23329
Kirkham, J.J., Gorst, S., Altman, D.G., Blazeby, J.M., Clarke, M., Devane, D.,

Gargon, E., Moher, D., Schmitt, J., Tugwell, P., Tunis, S., Williamson, P.

R. (2017). Core outcome set-STAndards for development: The COS-

STAD recommendations. PLoS Medicine, 14(11), e1002447. https://

doi.org/10.1371/journal.pmed.1002447

Kirkham, J. J., Gorst, S., Altman, D. G., Blazeby, J., Clarke, M., Devane, D.,

… Williamson, P. R. (2015). COS-STAR: A reporting guideline for stud-

ies developing core outcome sets (protocol). Trials, 16, 373. https://

doi.org/10.1186/s13063-015-0913-9

Kirkham, J. J., Gorst, S., Altman, D. G., Blazeby, J. M., Clarke, M.,

Devane, D., … Williamson, P. R. (2016). Core outcome set-STAndards

for reporting: The COS-STAR statement. PLoS Medicine, 13(10),

e1002148. https://doi.org/10.1371/journal.pmed.1002148

Kirkham, J. J., Gorst, S., Altman, D. G., Blazeby, J. M., Clarke, M.,

Tunis, S., & Williamson, P. R. (2019). Core outcome set-STAndardised

protocol items: The COS-STAP statement. Trials, 20(1), 116. https://

doi.org/10.1186/s13063-019-3230-x

Lam, K., Iqbal, F. M., Purkayastha, S., & Kinross, J. M. (2021). Investigating

the ethical and data governance issues of artificial intelligence in sur-

gery: Protocol for a Delphi study. JMIR Res Protoc, 10(2), e26552.

https://doi.org/10.2196/26552

Linstone, H. A., & Turoff, M. (1975). The Delphi Method: Techniques and

Applications. Addison‐Wesley.

Madianos, P., Papaioannou, W., Herrera, D., Sanz, M., Baeumer, A.,

Bogren, A., Bouchard, P., Chomyszyn‐Gajewska, M., Demirel, K.,

Gaspersic, R., Giurgiu, M., Graziani, F., Jepsen, K., Jepsen, S., Brien, T.

O., Polyzois, I., Preshaw, P. M., Rakic, M., Reners, M., … Llodra, J. C.

(2016). EFP Delphi study on the trends in Periodontology and Peri-

odontics in Europe for the year 2025. Journal of Clinical Periodontology,

43(6), 472–481. https://doi.org/10.1111/jcpe.12551
Messias, A., Karasan, D., Nicolau, P., Pjetursson, B. E., & Guerra, F. (2022).

Rehabilitation of full-arch edentulism with fixed or removable den-

tures retained by root-form dental implants: A systematic review of

outcomes and outcome measures used in clinical research in the last

10 years. Clinical Oral Implants Research. https://doi.org/10.1111/clr.

13931

Millward, C.P., Armstrong, T.S., Barrington, H., Bell, S., Brodbelt, A.R.,

Bulbeck, H., Crofton, A., Dirven, L., Georgious, T., Grundy, P.L., Islim,

A.I., Javadpour, M., Keshwara, S.M., Koszdin, S.D., Marson, A.G.,

McDermott, M.W., Meling, T.R., Oliver, K., Plaha, P., Jenkinson, M.D.

(2022). Development of ‘Core outcome Sets’ for meningioma in clini-

cal studies (the COSMIC project): Protocol for two systematic litera-

ture reviews, eDelphi surveys and online consensus meetings. BMJ

Open, 12(5), e057384. https://doi.org/10.1136/bmjopen-2021-

057384

Mitchell, J.W., Noble, A., Baker, G., Batchelor, R., Brigo, F., Christensen, J.,

French, J., Gil‐Nagel, A., Guekht, A., Jette, N., Kälviäinen, R., Leach, J.

P., Maguire, M., O'Brien, T., Rosenow, F., Ryvlin P., Tittensor, P.,

Tripathi, M., Trinka, E., Marson, T. (2022). Protocol for the develop-

ment of an international Core outcome set for treatment trials in

adults with epilepsy: The EPilepsy outcome set for effectiveness trials

project (EPSET). Trials, 23(1), 943. https://doi.org/10.1186/s13063-

022-06729-4

Munblit, D., Nicholson, T., Akrami, A., Apfelbacher, C., Chen, J., De Groote,

W., Diaz, J.V., Gorst, S.L., Harman, N., Kokorina, A., Olliaro, P., Parr, C.,

Preller, J., Schiess, N., Schmitt, J., Seylanova, N., Simpson, F., Tong, A.,

Needham, D.M., Williamson, P.R. (2022). A core outcome set for

post-COVID-19 condition in adults for use in clinical practice and

research: An international Delphi consensus study. The Lancet Respira-

tory Medicine, 10(7), 715–724. https://doi.org/10.1016/s2213-2600
(22)00169-2

Needleman, I., Sanz, M., Carrillo de Albornoz, A., Safii, S., Hassan, M., Qian,

S., & Tonetti, M. S. (2023). Involving people with lived experience

(PWLE) in developing a core‐outcome set for implant dentistry

research (ID‐COSM). Journal of Clinical Periodontology Ahead of print.

Page, M.J., McKenzie, J.E., Bossuyt, P.M., Boutron, I., Hoffmann, T.C.,

Mulrow, C.D., Shamseer, L., Tetzlaff, J.M., Akl, E.A., Brennan, S.E.,

Chou, R., Glanville, J., Grimshaw, J.M., Hróbjartsson, A., Lalu, M.M., Li,

T., Loder, E.W., Mayo‐Wilson E., McDonald, S., Moher, D. (2021). The

PRISMA 2020 statement: An updated guideline for reporting system-

atic reviews. Journal of Clinical Epidemiology, 134, 178–189. https://
doi.org/10.1016/j.jclinepi.2021.03.001

Prinsen, C.A., Vohra, S., Rose, M.R., Boers, M., Tugwell, P., Clarke, M.,

Williamson, P.R., Terwee, C.B. (2016). How to select outcome measure-

ment instruments for outcomes included in a "Core outcome set" - a

practical guideline. Trials, 17(1), 449. https://doi.org/10.1186/s13063-

016-1555-2

Prorok, J.C., Williamson, P.R., Shea, B., Rolfson, D., Mañas, L.R., Cesari, M.,

Kim, P., Muscedere, J. (2022). An international Delphi consensus pro-

cess to determine a common data element and core outcome set for

frailty: FOCUS (the frailty outcomes consensus project). BMC Geriat-

rics, 22(1), 284. https://doi.org/10.1186/s12877-022-02993-w

Rosala‐Hallas, A., Jones, A.P., Williamson, P.R., Bedson, E., Compton, V.,

Fernandes, R.M., Lacy, D., Lyttle, M.D., Peak, M., Thorburn, K.,

Woolfall, K., Van Miert, C., McNamara, P.S. (2022). Which outcomes

should be used in future bronchiolitis trials? Developing a bronchiolitis

core outcome set using a systematic review, Delphi survey and a con-

sensus workshop. BMJ Open, 12(3), e052943. https://doi.org/10.

1136/bmjopen-2021-052943

Sailer, I., Barbato, L., Mojon, P., Pagliaro, U., Serni, L., Karasan, D., &

Cairo, F. (2022). Single and partial tooth replacement with fixed den-

tal prostheses supported by dental implants: A systematic review of

outcomes and outcome measures used in clinical trials in the last

10 years. Journal of Clinical Periodontology. https://doi.org/10.1111/

jcpe.13612

Sanz, M., Noguerol, B., Sanz‐Sanchez, I., Hammerle, C.H.F., Schliephake,

H., Renouard, F., Sicilia, A.; Steering Committee; Cordaro, L., Jung, R.,

Klinge, B., Valentini, P., Alcoforado, G., Ornekol, T., Pjetursson, B.,

Sailer, I., Rochietta, I., Manuel Navarro, J., Heitz‐Mayfield, L.,

Francisco, H. (2019). European Association for Osseointegration Del-

phi study on the trends in implant dentistry in Europe for the year

14 SANZ ET AL.

 1600051x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13805 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [10/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1016/j.kint.2021.04.027
https://doi.org/10.1038/nrd4309
https://doi.org/10.1038/nrd4309
https://doi.org/10.1111/jcpe.13608
https://doi.org/10.1111/jcpe.13608
https://doi.org/10.1371/journal.pone.0146444
https://doi.org/10.1002/acr.23329
https://doi.org/10.1371/journal.pmed.1002447
https://doi.org/10.1371/journal.pmed.1002447
https://doi.org/10.1186/s13063-015-0913-9
https://doi.org/10.1186/s13063-015-0913-9
https://doi.org/10.1371/journal.pmed.1002148
https://doi.org/10.1186/s13063-019-3230-x
https://doi.org/10.1186/s13063-019-3230-x
https://doi.org/10.2196/26552
https://doi.org/10.1111/jcpe.12551
https://doi.org/10.1111/clr.13931
https://doi.org/10.1111/clr.13931
https://doi.org/10.1136/bmjopen-2021-057384
https://doi.org/10.1136/bmjopen-2021-057384
https://doi.org/10.1186/s13063-022-06729-4
https://doi.org/10.1186/s13063-022-06729-4
https://doi.org/10.1016/s2213-2600(22)00169-2
https://doi.org/10.1016/s2213-2600(22)00169-2
https://doi.org/10.1016/j.jclinepi.2021.03.001
https://doi.org/10.1016/j.jclinepi.2021.03.001
https://doi.org/10.1186/s13063-016-1555-2
https://doi.org/10.1186/s13063-016-1555-2
https://doi.org/10.1186/s12877-022-02993-w
https://doi.org/10.1136/bmjopen-2021-052943
https://doi.org/10.1136/bmjopen-2021-052943
https://doi.org/10.1111/jcpe.13612
https://doi.org/10.1111/jcpe.13612


2030. Clinical Oral Implants Research, 30(5), 476–486. https://doi.org/
10.1111/clr.13431

Sawinski, D., Ralston, S.J., Coscia, L., Klein, C.L., Wang, E.Y., Porret, P.,

O'Neill, K., Iltis, A.S. (2022). Counselling, research gaps, and ethical

considerations surrounding pregnancy in solid organ transplant recipi-

ents. J Bioeth Inq. https://doi.org/10.1007/s11673-022-10219-2

Shi, J. Y., Montero, E., Wu, X. Y., Palombo, D., Wei, S. M., & Sanz-

Sánchez, I. (2022). Bone preservation or augmentation simultaneous

with or prior to dental implant placement: A systematic review of

outcomes and outcome measures used in clinical trials in the last

10 years. Journal of Clinical Periodontology. https://doi.org/10.1111/

jcpe.13626

Shimura, H., Masuda, S., & Kimura, H. (2014a). A lesson from Japan:

Research and development efficiency is a key element of pharmaceuti-

cal industry consolidation process. Drug Discov Ther, 8(1), 57–63.
https://doi.org/10.5582/ddt.8.57

Shimura, H., Masuda, S., & Kimura, H. (2014b). Research and development

productivity map: Visualization of industry status. Journal of Clinical

Pharmacy and Therapeutics, 39(2), 175–180. https://doi.org/10.1111/
jcpt.12126

Sinha, I. P., Smyth, R. L., & Williamson, P. R. (2011). Using the Delphi tech-

nique to determine which outcomes to measure in clinical trials: Rec-

ommendations for the future based on a systematic review of existing

studies. PLoS Medicine, 8(1), e1000393. https://doi.org/10.1371/

journal.pmed.1000393

Tonetti, M. S., Sanz, M., Ávila‐Ortiz, G., Berglundh, T., Cairo, F., Derks, E.,

Figuero, E., Graziani, F., Guerra, F., Heitz‐Mayfield, L., Jung, R. E., Lai,

H., Needleman, I., Papapanou, P. N., Sailer, I., Sanz‐Sánchez, I.,

Schwarz, F., Shi, J., & Thoma, D. (2023). Relevant domains, core out-

come sets and measurements for implant dentistry clinical trials: The

ID‐COSM international consensus report. Journal of Clinical Periodon-

tology Ahead of print.

Tugwell, P., Boers, M., Brooks, P., Simon, L., Strand, V., & Idzerda, L.

(2007). OMERACT: An international initiative to improve outcome

measurement in rheumatology. Trials, 8, 38. https://doi.org/10.1186/

1745-6215-8-38

Williamson, P.R., Altman, D.G., Bagley, H., Barnes, K.L., Blazeby, J.M.,

Brookes, S.T., Clarke, M., Gargon, E., Gorst, S., Harman, N., Kirkham, J.J.,

McNair, A., Prinsen, C.A.C., Schmitt, J., Terwee, C.B., Young, B. (2017).

The COMET handbook: Version 1.0. Trials, 18(Suppl 3), 280. https://

doi.org/10.1186/s13063-017-1978-4

Williamson, P. R., Altman, D. G., Blazeby, J. M., Clarke, M., Devane, D.,

Gargon, E., & Tugwell, P. (2012). Developing core outcome sets for

clinical trials: Issues to consider. Trials, 13, 132. https://doi.org/10.

1186/1745-6215-13-132

Woudenberg, F. (1991). An evaluation of Delphi. Technological Forecasting

and Social Change, 40(2), 131–150.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Sanz, M., Carrillo de Albornoz, A.,

Martín, C., Needleman, I., & Tonetti, M. S. (2023).

Multi-stakeholder contribution to the identification of a core

outcome set and measurements in implant dentistry

(ID-COSM initiative) using the Delphi methodology. Journal of

Clinical Periodontology, 1–15. https://doi.org/10.1111/jcpe.

13805

SANZ ET AL. 15

 1600051x, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jcpe.13805 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [10/05/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/clr.13431
https://doi.org/10.1111/clr.13431
https://doi.org/10.1007/s11673-022-10219-2
https://doi.org/10.1111/jcpe.13626
https://doi.org/10.1111/jcpe.13626
https://doi.org/10.5582/ddt.8.57
https://doi.org/10.1111/jcpt.12126
https://doi.org/10.1111/jcpt.12126
https://doi.org/10.1371/journal.pmed.1000393
https://doi.org/10.1371/journal.pmed.1000393
https://doi.org/10.1186/1745-6215-8-38
https://doi.org/10.1186/1745-6215-8-38
https://doi.org/10.1186/s13063-017-1978-4
https://doi.org/10.1186/s13063-017-1978-4
https://doi.org/10.1186/1745-6215-13-132
https://doi.org/10.1186/1745-6215-13-132
https://doi.org/10.1111/jcpe.13805
https://doi.org/10.1111/jcpe.13805

	Multi-stakeholder contribution to the identification of a core outcome set and measurements in implant dentistry (ID-COSM i...
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Candidate outcomes
	2.2  Steering committee
	2.3  Stakeholders
	2.4  Online Delphi questionnaires
	2.5  Agreement definition
	2.6  Data analysis
	2.6.1  Quantitative analysis
	2.6.2  Qualitative analysis


	3  RESULTS
	4  DISCUSSION
	5  CONCLUSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGEMENTS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCES


