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�
 
Increasingly more responsive and accountable healthcare systems are demanded, which are characterized by 
transparency and explicit demonstration of competence by individual healthcare providers and by the systems 
they work in. This study aimed to establish measures of oral health for transparent and explicit reporting of 
routine data, in order to facilitate more patient?centered and prevention?oriented oral healthcare. To 
accomplish this, an intermediate objective was to develop a comprehensive list of topics, which are perceived 
as valid, important and relevant for describing oral health and oral healthcare by a wide range of stakeholders.�
A four?stage approach was used: (i) scoping of literature and its appraisal, (ii) a meeting of experts (iii) a two 
stage Delphi process (online), and (iv) a World Café discussion, to develop the list of topics. The approach 
was used to create consensus through structured conversations with a wide range of stakeholders (general 
dental practitioners, patients, insurers and policy makers) from the Netherlands, Germany, the United 
Kingdom, Ireland, Hungary and Denmark. The study was part of the ADVOCATE project.� The study 
resulted in a list of 48 topics grouped into six clusters: (i) access to dental care, (ii) symptoms and diagnosis, 
(iii) health behaviors, (iv) oral treatments, (v) oral prevention and (vi) patient perception. All topics can be 
measured as they all have a data source with defined numerators and denominators. This study is the first to 
establish a comprehensive and multiple stakeholder consented topic list designed for guiding the 
implementation of transparent and explicit measurement of routine data of oral health and oral healthcare. 
Successful measurement within oral healthcare systems is essential to facilitate learning from variation in 
practice and outcomes within and between systems, and potentiates improvement towards more patient?
centered and prevention?oriented oral healthcare. 
�
��������� Oral Health, Quality Improvement, Delivery of Health Care, Delphi, World Café, Patient?
Centred. �
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Societies increasingly demand a responsive and accountable healthcare system (Berwick 2016; Baâdoudi et 
al. 2016). In addition, many “patients” are no longer passive recipients of care but wish to participate in their 
own healthcare and treatment decisions (Hanley et al. 2001; Ward et al. 2009; Caron?Flinterman et al. 2005). 
The patient has become a “consumer” of care with the internet, social media, and other informal networks 
influencing patient?clinician conversations. This has contributed to changes in the therapeutic relationship, 
reducing the previous “unquestioned” trust in the care provider. Together with the consolidation and 
industrialization of care, there is an increasing expectation of an explicit demonstration of competence 
(Moses et al. 2013).  
 
In order to fulfil the growing need for transparency and explicit demonstration of competence by individual 
care providers, routinely available data describing clinical practice and the development of measures are 
needed (Starfield 1998; Schnackenberg and Tomlinson 2014). This facilitates the comparison of practice at 
individual and system level (Jamtvedt and Young 2006). Measures may describe the healthcare delivered or 
preventive behaviours in the population (the processes of care) and the health of the population (the outcomes 
of care) (Baâdoudi et al. 2016). Successful measurement within healthcare systems is essential to facilitate 
learning from variation in practice and outcomes within and between systems, and potentiates quality 
improvement and quality assurance in healthcare. While moving towards more transparency, measures and 
data of care should be used as part of an overall approach to provide feedback, and not be used for normative 
judgments and complicated remuneration schemes (Smith 2009; Navathe and Emanuel 2016). Excessive and 
complex measurements should be avoided as they bring forward risks ? inefficient use of clinician’s time, 
feelings of discomfort and even anger (Berwick 2016). 
 
Over the last decade, several efforts have been made to develop measures in healthcare (Williams et al. 2004; 
Alliance 2016; Herndon et al. 2015). The trend towards more explicit demonstration of competencies and 
with this, the increasing need for measures also applies to dentistry (Baâdoudi et al. 2016) but progress is 
slow. In oral health there is neither a diagnostic oral health coding system, nor a set of oral healthcare quality 
measures that are generally accepted, implemented or used. Recently, the FDI World Dental Federation has 
established a new theoretical definition for oral health and highlighted the development of consented 
measures for implementation in clinical practice as a key challenge for the research community (Glick et al. 
2016; Lee et al. 2016).  
 
An important step in the development of relevant measures for oral healthcare is the identification of topics 
that are valid, important and relevant to (i) measure the quality of care, (ii) describe aspects of oral health in 
patients and populations, and (iii) identify and describe the factors which potentially affect delivery of care or 
oral health and may therefore explain warranted as opposed to unwarranted variation (Baâdoudi et al. 2016; 
Navathe and Emanuel 2016). The aim of this study was to establish measures of oral health for transparent 
and explicit reporting of routine data to facilitate more patient?centred and prevention?oriented oral 
healthcare. To accomplish this, an intermediate objective was to develop a comprehensive list of topics, 
which are perceived as valid, important and relevant for describing oral health and oral healthcare by a wide 
range of stakeholders.  
 

��
�����
�

This study is part of the ADVOCATE project (‘Added Value for Oral Care’), funded by the EU 
Commission’s Horizon 2020 programme (Leggett et al. 2016). Six countries participate in the project; 
Denmark, Germany, Hungary, the United Kingdom, Ireland, the Netherlands. To establish a set of oral health 
topics, a four?stage approach was used: (i) scoping of literature and appraisal, (ii) a meeting of experts, (iii) 
an online, two stage Delphi process followed by (iv) a World Café discussion (Figure 1.).  
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This approach was used to create an initial broad list of potential topics and then to have structured 
conversations with a wide range of stakeholders (general dental practitioners (GDPs), patients, insurers and 
policy makers) to refine that list.  
 
�����������
���
������������������
Literature scoping was conducted by one researcher to obtain an overview of already existing measures in 
oral healthcare. A Pubmed and Google scholar literature search was conducted during July 2015 and 
supplemented with governmental reports, using the following search terms: (i) (performance OR process OR 
outcome OR quality OR indicator OR measure OR outcome OR comparator) AND (oral OR dental) AND 
(health OR health care); and (ii) (“process assessment” OR “outcome assessment” OR “oral health”) [MeSH]. 
Title and abstract reviews identified twelve relevant articles/reports (Bourgeois et al. 2008; Ottolenghi et al. 
2007; Ireland et al. 2001; Nordblad et al. 2010; El et al. 2012; Herndon et al. 2015; Tsichlaki and O’Brien 
2014; Rodríguez et al. 2005; Petersen et al. 1994; Nutbeam 1998; Gezondheidsraad 2012). 
 
A long list of topics from the literature was created. Initial appraisal of the relevance, validity and importance 
of the retrieved topics was performed through “sense check” conversations with a convenience sample of 
GDPs at ACTA Amsterdam and Heidelberg Dental School (� = 6). Duplicate topics were removed or merged 
and the remaining topics were pragmatically split up in two groups: the A and B?list. Topics were placed in 
the A?list if they met the following criteria: 
i)� Topic is measurable by using data from available sources, such as health insurance claims data, 

dental practice records or patient questionnaires,  
ii)� Topic is considered important, useful and relevant by the dentists for comparison purposes, 
iii)� Topic was not a disease?severity index. 
Indices were excluded since the information on them is usually not routinely available, and different 
practices will use different indices according to their preferences. The B?list consisted of topics that were 
identified but failed to meet one or more of the above criteria. A second “sense check” was performed with 
other GDPs from the same localities (� = 8) to check whether the division into an A and B?list was sensible, 
and whether any missing topics could be identified. 
�

�����
����
����
To extend the consensus process, an expert meeting was held in Frankfurt in October 2015. Expert 
participants from the six EU countries, identified by stakeholders, were invited (� = 15). The experts were 
active in either dental practice, dental policy or dental research. Participants discussed (i) the A and B?list, 
regarding validity, importance and relevance of each topic, (ii) how imprecise topics could be rephrased, and 
(iii) how the topics could be clustered.  
 
Conversations were held in two sessions in two randomly created groups. Discussions were audio?tape 
recorded and facilitated by one moderator and two note?keepers. Each session consisted of 45 minutes of 
discussion. Analysis of discussions was undertaken by cross?checking the notes and tape?recordings against 
the live adjustments made in the A and B?lists.  
 
 ������
A two?round Delphi process was performed �o make further progress on consensus and refinement of topics. 
The Delphi method enables a structured group communication and allows judgments on specific topics, 
which reflect the views and opinions of a specified group (Geist 2010; Goodman 1987). The Synmind 
electronic platform (http://www.synmind.com/) was used for the Delphi process, which consisted of an online 
questionnaire covering the degree of agreement about each potential topic, and a discussion process. This 
allowed a real?time (RT) electronic Delphi, where respondents receive immediate feedback as the online 
platform updates the opinions and comments. Participants could revisit the platform at any time during the 
Delphi process.  
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The experts who attended the expert meeting recruited participants from their own countries for the Delphi 
process. Stakeholders who were GDPs, patients, insurers and policy makers with backgrounds in the public 
and private sector were invited to participate (� = 57). Of those, 46 (81%) participated in the first round of 
Delphi, of whom 27 were men and 19 were women (Table 1). From the first round of Delphi, 61% also 
participated in the 2nd round (� = 28).  
 
The first round of Delphi ran for three weeks in December 2015 and the second round ran for two weeks in 
February2016. In the first week of each round, the participants were asked to score their level of agreement 
on the inclusion or exclusion of the topics for the development of oral health measures (‘strongly disagree’ 
(0), ‘disagree’ (1), ‘agree’ (2) and ‘strongly agree’(3)) and to comment on the topics to explain their decision. 
For the remainder of each round, the Synmind platform was open for discussion between participants and 
moderators; participants could see comments and ratings of others and were able to give and receive 
comments. The comments and individual ratings were presented per topic and per participant. The ratings of 
participants were visualized in a spider diagram. The Delphi was anonymous to both the moderators and 
participants.  
 
Analysis of the first round of Delphi included: 

i)� Reviewing the level of agreement for each topic by using percentage of agreement, mean and mode. 
The percentage of agreement was the sum percentage of the scores for ‘agree’ and ‘strongly agree’; 

ii)� Reviewing the comments to gain understanding of why the responses tended towards agreement or 
disagreement; 

iii)�Making a decision on removing, including or amending the topic depended on consensus within the 
research team based on steps i and ii. Any disagreements were resolved by discussion.  

 
After the first round, the topics were revised and included into a second round of Delphi. In this round, the 
participants received more information about the reasons expressed to that point about why that topic was 
being considered, and a descriptor was provided to indicate how information on that topic could potentially 
be obtained from available data sources (Appendix 2). 
 
Analysis of the second round of Delphi was based on the following criteria:  

i)� If the score mean was above 2, the topic remained in the list;  
ii)� If the score mean was 2 or less the comments were used to gain understanding why the topic should 

be included;  
iii)�Decision on removing, including or amending the topic and the adjustments within and between 

clusters were based on consensus within the research team based on steps i and ii and consideration 
of all comments and suggestions made by participants. 

 
!�����"��#�
The World Café method enables large group dialogue and can reveal the collective intelligence of a group 
through multiple rounds of conversation to further develop consensus (Holman et al. 2007; Pagliarini 2006).  
 
A World Café meeting was held in June 2016 in Amsterdam. Participants were recruited purposefully from 
the network of the ADVOCATE project partners (�=19). Criteria were that all groups of relevant 
stakeholders were involved and that all participating EU countries were represented. Every participant was 
allocated into six table discussions using a random sequence, so that each discussion was between a unique 
group of participants. Each table discussed a cluster of topics in groups of 5?6 participants for six rounds, 
with participants changing tables after each round. Every participant therefore discussed each group of topics 
once. During the discussions the moderators made sure that the following three questions were discussed: (i) 
whether topics were important, relevant and valid, (ii) whether there were any topics missing, (iii) whether 
the topics needed amendment. Participants were encouraged to write, draw or doodle points from their 
conversation on the tablecloth, creating a record of incremental discussions as rounds progressed. The 
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moderators’ role was to summarize the previous, accumulating discussions on the cluster of topics, and to 
ensure all topics were considered in each round.  
 
At the end of the sixth round of discussions the moderators discussed the main findings of the conversations, 
and made preliminary adjustments to the topics. The participants were given the opportunity to endorse the 
revised topics via an anonymous voting system SOCRATIVE (http://www.socrative.com/). The results of the 
voting were displayed live, allowing an opportunity for clarification of any remaining issues for each of the 
topics. 
 
Following the meeting, a review was undertaken by the moderators to ensure all revisions to the topic list had 
been captured. Final revisions were agreed using the following non?exclusive criteria to guide judgements: 

(i)� Topics with <50% agreement during the voting were excluded from the topic list; 
(ii)� For topics that scored 50?75% agreement decisions for inclusion depended on the arguments 

made by participants during the discussions;  
(iii)� Topics with an agreement of >75% were included in the final topic list. 

�

�����������$�������
�
The four?stage approach of creating consensus on oral healthcare topics resulted in a list of 48 relevant and 
important topics for stakeholders in oral healthcare (Figure 2, Table 2). The research team then developed 
measures; through discussion numerators and denominators were defined for the topics. The definition of 
numerators and denominators was guided by the characteristics of data likely to be available from health 
insurance claims data or data that can be obtained from a patient questionnaire deployed in dental practices.  
 

%����
��
�
The scope of the literature yielded inconsistent and incomplete results for addressing the task of creating 
measures for oral healthcare. A total of 625 potential measures were identified from the literature search. 
From these only 147 were described in sufficient detail to be potentially useable, and most did not describe a 
clear numerator or denominator. For this reason they could only be considered as potential topics that might 
be developed into measures. The initial “sense check” conversations added 46 topics to the long list of topics. 
After removal of duplicates and the second “sense check” the A?list consisted of 39 topics and the B?list of 41 
topics. 
During the expert meeting, six topics were moved from the A?list to the B?list and two topics were moved 
from the B?list to the A?list. Two topics were added to the A?list and three topics were divided, each forming 
two separate topics. The expert meeting resulted in a total of 85 potential topics (45 in the A?list and 40 in the 
B?list), which were grouped in nine clusters (Appendix 1).  
 
After the first round of Delphi 39 topics remained in the A?list, grouped in six clusters, and 41 topics were 
excluded. Forty of these 41 were in the B?list at the start of the Delphi. From the initial B?list 2 topics were 
combined to one topic and this was added to the A?list. Twelve topics in the original A?list were rephrased 
and two new topics were added (Appendix 1).  
 
After the second round of Delphi, 38 potential topics remained (Appendix 2). In this round, agreement on the 
topics was, as expected, higher. Only one topic was removed and one new topic was added; in addition two 
topics merged to form one topic. The mean agreement for the remaining topics after the second round of 
Delphi on the 3?point ordinal scale was 2.5 and the mean percentage of agreement was 89%.  
During the World Café the participants identified 10 missing topics, these were added to the topic list. Five 
topics were rephrased from the list of topics. There were four topics where agreement was 50?75% and one 
topic with less than 50% agreement (Appendix 3). Table 2 shows the final list of 48 topics for oral healthcare 
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categorized into six clusters: (i) access to dental care, (ii) symptoms and diagnosis, (iii) health behaviours, 
(iv) oral treatments, (v) oral prevention and (vi) patient perception. 
�
Potential numerators and denominators based on claims data or patient questionnaires are presented in Table 
3.  
 

 ����������
�
Using a four?staged approach to determine valid, important and relevant topics created a strong base for the 
development of measures for oral healthcare. The six clusters cover all aspects of oral healthcare that were 
important to the stakeholders. Measures can be adjusted according to the available data source, allowing them 
to be utilised for comparisons at local, regional or national levels; these newly established measures are 
anticipated to allow more robust comparability of oral healthcare within and between countries.  
 
Previous approaches to establish measures have been limited in number and methodological rigor,(Ottolenghi 
et al. 2007; Ireland et al. 2001; Nordblad et al. 2010; El et al. 2012). By using an extensive approach for 
development, these measures are more robust. The four approaches worked synergistically in creating 
consensus among relevant groups of stakeholders. Moreover, including stakeholders from six European 
countries allowed for the incorporation of experiences from different systems of healthcare provision, 
financing and education. Therefore, the set of topics developed may be applicable in different countries and 
for multi?country projects. As this project was restricted to the six European countries, further research may 
focus on whether any refinements are required for other European, non?European and especially less 
developed health systems. 
 
The methods used in the present studies have some limitations. The literature search was necessarily 
pragmatic, because research into the development of measures was limited, but at the same time the terms 
“measure”, “topic” or “indicator” are widely used. By this pragmatic approach it is possible, but unlikely that 
any relevant topics could have been missed since an extensive approach was used. At each stage the 
stakeholders were asked to provide input about any potentially missing topics.  
 
Earlier experiences with the Delphi methodology showed limitations in participants not returning to the web 
application to read and comment on other participants and perhaps change their own ratings and views 
(Freedman et al. 1980; Geist 2010). This study mitigated these risks by providing clear instructions before 
starting the Delphi to the participants as well as reminders to join the discussion and information about 
comments of other participants. The majority (61%) of the participants responded in both rounds. 
 
Another potential limitation is that there might be items in the topic list that have been defined by 
stakeholders as valid, important and relevant, but which has evidence demonstrating limited effectiveness. 
The evidence was not formally checked for all proposed topics; this research was based on a stakeholder?
centred approach. Some topics were included where current practice is subject to continuing debate about 
effectiveness at the population level, and similarly for topics where provision might be considered 
appropriate for some individuals, but probably would not be best practice for a population.  
 
The measures developed by this study were focused on two data sources, namely insurance claims data and 
patient?sourced data from different countries. It is feasible that the same measures could be applied with 
limited modifications to different data sources, for example dental practice records.  
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To the knowledge of the authors, this study is the first to establish a set of core items for strengthening 
patient?centred and prevention?oriented oral healthcare by means of broad stakeholder consensus. As this 
study is based on international stakeholder involvement, it gives insight from the perspectives of a broad 
spectrum of stakeholder groups on important and relevant aspects within oral healthcare. The method adopted 
allowed the stakeholders to select and endorse the topics. The topics form a well?established basis that can be 
developed and further refined into measures that can be used in oral healthcare at different levels in the 
healthcare system ? local, regional national or even international ? to provide insight into dental practice by 
comparison within and among systems. Using these measures for practice feedback has the potential to 
strengthen the focus on prevention as well as patient?centeredness and therefore stimulate patient engagement 
and the trust and understanding between patients and their providers. 
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����-�����.� 44 (26?69) 
� � (%) 
/�������  
  Male 27 (59) 
  Female 19 (41) 
0�����
���� 26 (46) 
  Dentist 
  Dental specialist 
  Hygienist/therapist 
  Dental policy sector 
  Insurance sector�
  Patients 

11 (19) 
6 (11) 
2 (4) 
2 (4) 
2 (4) 
3 (5) 

1���
���� 26 (46) 
  Public�
  Private�
  Part public/private�
  Other 

10 (18) 
3 (5) 
6 (11) 
7 (12) 
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� Reason for dental visit * 
� Funding of dental care provided * 
� Interval of dental check?ups by a dentist *, ** 
� Referrals * 
� Decision not to proceed with recommended dental care solely due to costs * 

Decision not to proceed with recommended dental care for other reasons than costs * 
Access to dental care (affordability, availability and acceptability) * 

/�����2	�����
������������������

� Current symptoms * 
Communication about symptoms and wishes * 

� Medical history * 
Social history * 

� Number of teeth * 
� Radiographs (x?rays) *, ** 
� Periodontal examination *, ** 
� Oral mucosa and cancer screening * 
� Examination for new caries lesions * 
/�����4	�5���
��
���$������

� Tooth brushing * 
� Use of fluoride toothpaste * 
� Interdental cleaning * 
� Smoking * 
� Alcohol consumption * 
� Diet * 
/�����+	�0����
���
���
��

� Fillings *, ** 
� Root canal treatment *, ** 
� Crowns and bridges *, ** 
� Retreatment *, ** 
� Periodontal treatment *, ** 
� Extraction *, ** 
� Partial removable dentures *, ** 
� Full removable dentures *, ** 
� Dental implants *, ** 

Aesthetic treatment (veneers, facings, whitening) *, ** 
Complications as a result of treatment * 
Antibiotics prescribing * 

/�����6�7�0�������$��
����
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� Fissure sealants *, ** 
� Fluoride application *, ** 
� Professional cleaning (clean and polish) *, ** 
� Oral hygiene advice *, ** 
� Dietary advice * 
� Smoking advice * 
� Caries under surveillance * 

Risk assessment for tailored prevention*** 
/�����,�7�1�
���
�������
����

� Oral function (chewing, speaking, etc.) * 
� Appearance of teeth * 
� Dental anxiety * 
� Shared decision making (active patient involvement in treatment planning) * 

Patients’ satisfaction with received treatment* 
Patients’ perception on dental care *  

* Measure available through patient questionnaire data 
** Measure available through claims data  
*** Measure not available through patient questionnaire data or claims data 
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Numerator/ 
Denominator 

The number of patients with a specific 
treatment or diagnostic test performed / the 
total number of claimed services per year 

The number of people responding to the 
question with a specific answer / the total 
number of people responding to the 
question 
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Numerator / 
Denominator 

Total number of extractions in a given age 
group/ Total number of patients with at least 
one service claimed per year 

The number of people responding “yes” 
to the question: “Does your dentist ask 
you in every visit about your medical 
history and medicines you use?”/ the total 
number of people responding to the 
question.  
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Topics found in 
literature n=624

No description 
n=477

Topics list n= 193

Conversations 
with dentists 

n=46

Topics list n=80; 
A-list n=39, B-list 

n=41

Duplicates excluded 
or merged and face 
validity interviews  

n=113 

Expert meeting 
n=85

-  6 topics from A- to 
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n=41                         
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- 1 topic added           
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Delphi n=38
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