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1  | INTRODUC TION

The patient- centered medical home (PCMH) is a model of primary 
care service delivery designed to improve the integration, coordi-
nation, and quality of medical care for patients. Originally devel-
oped in the 1970s to improve care coordination for children with 
special health care needs,1 the PCMH model has since evolved 
considerably to be relevant to individuals regardless of age or 

health status, especially those with multiple chronic health condi-
tions.2 The PCMH model of care is often seen as assisting efforts 
to achieve the triple aim of improving population health, patient 
experiences with care, and health care costs3 and, hence, has been 
incorporated into numerous state and federal policy initiatives to 
transform and improve health care delivery. This model, however, 
has advanced almost entirely in the medical sphere and has rarely 
been used to improve dental care delivery, evaluate the quality of 
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dental care, or assist with the integration of and coordination be-
tween medical and dental care.

Currently, in the United States, the payment and delivery sys-
tems for medical and dental care are quite separate, as are the 
measures used for evaluating quality.4 In contrast to medical sub-
specialties, dental education, insurance, and care delivery lack sub-
stantive connection to the medical care delivery system. Thus, it is 
not surprising that the PCMH has not become the framework for re-
searching quality in dentistry or coordinating across medical- dental 
providers to improve patient- centered care. Yet such a framework 
would contribute significantly to research, quality assessment within 
dentistry, and the integration and understanding between medicine 
and dentistry.

This article describes the development of a standardized defini-
tion for a dental counterpart to the PCMH, called the patient- centered 
dental home (PCDH), the first step in developing a dental corollary 
to the PCMH. The PCDH model of care is intended to fill the current 
void in dentistry and create a bridge to facilitate medical- dental inte-
gration. The PCDH development process described in this article is 
based on decades of research and policy development that identified 
ways to define and measure the PCMH model of care. To improve the 
likelihood of adoption by the dental community, this large, consensus 
panel- driven process involved a spectrum of national experts and or-
ganizational representatives from the dental research, provider, public 
health, and accreditation communities. The panel also included ex-
perts and organizational representatives from outside dentistry who 
are familiar with health system transformation, patient- centered care 
models, and accreditation to promote the applicability of the PCDH 
model for cross- disciplinary coordination and integration.

In dentistry, the concept of a dental home was introduced in the 
early 2000s and applied mainly to pediatric dental care.5 However, 
since that time, patient- centered dental home models have not ex-
perienced standardization in their definitions and measurements in 
the published literature or in practice.6 Quality measures specific 
to the needs of dental quality assessment and assurance are under 
development by organizations (such as the Dental Quality Alliance) 
that meet the standards of recognized institutions (such as the 
National Quality Forum).7 The PCDH can serve as the foundational 
framework for these ongoing measure development efforts, as it is 
clear that a measurement framework is critically important to enable 
systematic quality assessment and improvement.8 Having an estab-
lished PCDH framework is therefore important for the identification 
and development of quality metrics at both the system and practice 
level to evaluate oral health care delivery and quality and to foster 
cross- system communication in ways that can assist medical- dental 
integration.9

The need for a PCDH model for medical- dental integration is 
enhanced by the growing recognition of the importance of coordi-
nated health care delivery, where the PCMH is often identified as 
a model for transforming and improving care delivery. The integra-
tion of dentistry into accountable care organization development 
and other value- based purchasing arrangements could be enhanced 
by the development of a PCMH- based PCDH. For example, with 

a standardized approach to measuring a PCDH, health systems or 
plans would be more confident in their ability to verify that dental 
practices meet a certain level of quality that they otherwise would 
not have been able to evaluate effectively; as a result, health plans 
and health care providers could be more confident about the dental 
providers and plans with whom they may want to integrate.

The broad involvement of nationally representative experts and 
organizations in the PCDH development process is an attempt to learn 
from the PCMH development processes that occurred in parallel with 
numerous organizations identifying their own PCMH definitions and 
measurements.10 For example, although the Agency for Healthcare 
Research and Quality (AHRQ) and the NCQA have traditionally been 
leaders in defining and certifying PCMHs, a proliferation of PCMH defi-
nitions and measurement and certification tools remains in use in both 
the published literature and in practice.11-13 In addition, multiple ac-
crediting organizations, including the National Committee for Quality 
Assurance (NCQA), have developed standards to measure the extent 
to which medical practices meet the principles of the PCMH model 
and certify those that meet a minimum set of core standards.14,15 With 
these varying definitions and standards, the health services research 
community has been challenged in establishing a cohesive body of ev-
idence regarding the effectiveness of PCMH models in improving care 
quality and health outcomes.16 Thus, the value of developing a single, 
nationally recognized definition of a PCDH and associated measure 
sets, while the PCDH activities are still in a more developmental state, 
could produce less confusion for quality assessment and outcomes 
evaluation and improve the coordination and integration between 
dental providers and broader health systems.

Consequently, a central tenet of our PCDH effort was to learn 
from the evolution of the PCMH and use a consensus- building pro-
cess among a broad group of national stakeholders, both within and 
outside of dentistry, to establish a standard definition of a PCDH 
that reflects a synthesis of input by those most likely to develop, 
implement, or assess a dental home and that can be used in a wide 
range of settings and for multiple purposes (e.g., care delivery im-
provement, accreditation, policy development, and research). The 
broad stakeholder engagement also was designed to reduce the po-
tential for parallel development or perceived competition with other 
patient- centered care models for dentistry.

This paper presents the identification of the first standardized 
definition of a PCDH, which is first of a four- stage PCDH model de-
velopment process. The PCDH definition development included the 
identification of the essential characteristics of a PCDH using a large 
group consensus approach. This development process integrated 
existing medical home and dental home attributes into a single stan-
dardized definition that incorporated the essential characteristics of 
a PCDH to guide and support care delivery, research, performance 
measurement, system improvement, and medical- dental integration. 
The ultimate goal of this project is to establish an accepted PCDH 
model of care, including a measurement framework connecting the 
essential characteristics with actionable tools to measure and im-
prove quality, that can be used across various dental and medical 
care delivery settings (Figure 1).
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2  | METHODS

We used a modified Delphi process to systematically obtain expert 
opinion through a structured group communication process to ad-
dress the following question: What are the essential characteristics 
of a patient- centered dental home that are central to developing 
a standardized definition of a PCDH? The Delphi process solicits 
anonymous feedback from individuals through several rounds of 
questionnaires, sharing responses with the panel between rounds, 
to arrive at group agreement.17

The key determinations that must be made when designing a 
Delphi process include expert panel composition, size, and recruit-
ment process; data collection mode; questionnaire design and rating 
scale; number of Delphi rounds and stopping criterion; quantitative 
and qualitative analysis methods; and criteria for determining agree-
ment.18,19 A description of this process follows.

2.1 | Expert panel recruitment

The national advisory committee (NAC) that served as the expert 
panel for this study was assembled through a purposive sampling 
process that included snowball sampling techniques (Table S1). 
Snowball sampling, sometimes referred to as chain sampling, is a 
non- probability sampling technique through which we used the first 
NAC members, who were recruited based on areas of expertise and 
organizational appropriateness identified in advance by the project 
team, to suggest additional members who they believed had relevant 
expertise for the project.20

Through this process, we ended up with a large and heteroge-
neous group of experts representing dental care, medical care, pub-
lic health, health services research, health policy, and accrediting 
bodies in order to achieve the relevant range of stakeholders with 
expertise in the development, implementation, or assessment of 

patient- centered medical and dental homes. Ensuring appropriate 
content expertise and stakeholder representation, rather than tar-
geting a specific sample size, guided recruitment. Delphi participants 
qualified based on their individual or organizational expertise21 in 
the following topics: PCMH development or implementation; health 
policy; clinical dental care across the age spectrum; public and pop-
ulation health; oral health services research; and quality metric de-
velopment and use in medicine and dentistry for government, group 
practice, or accreditation purposes.

Assembling a heterogeneous group of experts for a Delphi pro-
cess commonly results in a relatively large number of participants, as 
it did in this case.18,19 In September 2015, we contacted 63 individ-
uals identified as content experts or representatives of stakeholder 
organizations through email invitations that included a description of 
the study and expected time commitment. Follow- up requests were 
sent up to three times during the subsequent 2 months to those who 
did not respond. When requested by invitees, phone discussions 
also occurred during the recruitment process. The resulting NAC in-
cluded 55 members (Table S1).

2.2 | Participant anonymity

One of the benefits of the Delphi process is that it allows individual 
participation to be anonymous, thereby promoting candid responses 
and full participation. For the purposes of transparency and cred-
ibility, it was determined a priori that participation would be “quasi- 
anonymous”;18 that is, the NAC members would be known to the 
researchers and other participants and disclosed in publications and 
reports. NAC members were permitted to opt out of having their 
names disclosed publicly, but no member chose to do this. Individual 
responses to the questionnaires remained confidential with only ag-
gregated summaries and de- identified comments available to NAC 
members and in reports.

F IGURE  1 Four- level framework used for PCDH model development [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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2.3 | Questionnaire development and 
administration

The Delphi process solicited anonymous individual feedback through 
successive rounds of questionnaires that included Likert- type scale 
ratings and open- ended comments. Between- round feedback was de-
livered to the NAC via summaries of the ratings and open- ended com-
ments for consideration during the next round of ratings. These steps 
were repeated in an iterative process to develop group consensus. 
The questionnaire for each round was developed by three members 
of the research team, implemented in Qualtrics,22 and pilot- tested by 
the other members of the research team and external project advisors.

In the initial round of the Delphi process, we requested that panel 
members rate a set of potential characteristics that would ultimately 
create the basis for the definition of a PCDH. The identification of 
the PCDH definition is the first stage of a four- level framework to 
align PCDH characteristics with existing quality metrics, as well as 
identifying gaps for which no metrics currently exist (Table 2).

This preliminary set of characteristics was identified through 
literature reviews and feedback with selected national experts.19,23 
As a starting point for the PCDH definition, we adopted the 
AHRQ’s PCMH definition, which includes the following character-
istics: (a) comprehensive, (b) patient- centered, (c) coordinated, (d) 
accessible, and focused on (e) quality and (f) safety.13 We added (g) 
family- centered and (h) continuous as these characteristics were 
included in existing dental home definitions.5 Consequently, these 
eight characteristics were presented in the initial Delphi round for 
 rating by the NAC.

Prior to the first round, we emailed the participants with the 
project overview, a background report, and instructions for partic-
ipating in the Delphi process. The NAC members were asked, via 
a web- based survey, to rate how essential each of the eight char-
acteristics was to the definition of a PCDH. For each round, NAC 
members had 3 weeks to respond to the questionnaire, with an ad-
vance email notification and instructions followed by two reminders. 
Between each round, we sent the NAC members a report that pro-
vided the quantitative results of the previous round and a summary 
of open- ended comments.

2.4 | Rating scale and results analysis methodology

Participants rated each of the eight characteristics on a scale of 1 
to 9, where 1 was “not essential” and 9 was “definitely essential.” 
The rating approach was adapted from the RAND Appropriateness 
Method,24 and similar rating scales have been used in health and 
dental care quality measure development.25,26 The questionnaire in-
structions included guidance regarding the factors to consider in rat-
ing the essentiality of each characteristic, including that participants 
should rate each characteristic on its own merits and not relative to 
other characteristics (Table 1). Participants were encouraged to pro-
vide their rationale for each rating through open- ended comments; 
comments were shared anonymously with group members to inform 
participant reflection between Delphi rounds.17,27 In the first round, 

we also asked participants to identify any additional, conceptually 
distinct characteristics that they believed should be considered for 
inclusion in a PCDH definition.

For each rated characteristic, we tabulated the response fre-
quency for each rating scale number and calculated the median rat-
ing. Agreement was assessed using a measure of response dispersion 
described by the RAND Appropriateness Method, which compares 
the interpercentile range (IPR) with the IPR adjusted for symmetry 
(IPRAS).23 This approach measures dispersion of a distribution in 
order to identify disagreement among responses. We used an IPR of 
30% through 70%, the range for which testing of this method found 
the best results.23 A rating was classified as having disagreement if 
the IPR was greater than the IPRAS.

Taking into account both the median score and extent of agree-
ment, characteristics were determined to be: (a) essential when the 
median score was 7 through 9 without disagreement, (b) uncertain 
if the median score was 4 through 6 without disagreement or was 
any median score with disagreement, or (c) not essential if the me-
dian score was 1 through 3 without disagreement. Characteristics 
identified as essential or not essential without disagreement were 
deemed to have reached consensus and were not evaluated further 
in subsequent rounds. Only characteristics in the uncertain category 
were considered for further evaluation through subsequent Delphi 
processes. We allowed participants to propose new characteristics 
in the first round; characteristics proposed by 3 or more participants 
were then rated in subsequent rounds.

2.5 | Number of rounds and stopping criteria

Numerous approaches can be used to determine when consen-
sus has been reached, with little consistency in the literature, 
and many studies do not clearly define the stopping criteria.18,28 
However, respondent fatigue has been noted as an important con-
sideration in determining the number of rounds, with most Delphi 
studies using two to four rounds.18,22 We established that the 
Delphi process would require at least two rounds to reassess any 
characteristics rated as uncertain and to allow rating of additional 
characteristics proposed during the first round. We identified the 

TABLE  1 Delphi survey rating criteria for developing 
characteristics of a patient- centered dental home

In determining how essential a characteristic is, please consider 
whether the characteristic:  

a. has a high potential for affecting the quality and experience of 
patient care, as well as oral health outcomes

b. is applicable across patient populations (e.g., children, adults, and 
individuals with special needs) and across different types of 
settings in which a PCDH may be implemented (e.g., private 
practices, community health centers, and accountable care 
organizations)

c. is measurable (Note: The details of how the characteristic would 
be measured will be a next step in the process. For now, focus on 
the potential for measurement.)

d. is potentially attainable by health care delivery systems
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following a priori stopping criteria: (a) when all characteristics 
were rated as essential or not essential without disagreement, or 
(b) when characteristics rated as uncertain or with disagreement 
acquired stable responses over two rounds, or (c) when the tar-
geted maximum number of rounds has been met (3 for this pro-
ject). The adopted approach combines a priori criteria to reduce 
the likelihood of arbitrary determinations of the stopping criterion 
but allows for flexibility in recognition of the significant qualita-
tive aspect of the Delphi process.

2.6 | Public comment

After finalizing the PCDH definition through the Delphi process, 
a report describing the development process, including the final-
ized PCDH definition, was posted online on March 15, 2016, for a 
1- month public comment period, with email dissemination to rele-
vant listservs of key organizational stakeholders (e.g., Dental Public 
Health listserv, Dental Quality Alliance listserv, and DentaQuest list-
serv). The public comments were carefully reviewed, and key themes 
were identified and evaluated by the NAC through one additional 
Delphi round to finalize the definition.

3  | RESULTS

Three rounds of the Delphi process were completed. Response rates 
to each round was 98% (n = 4), 96% (n = 53), and 89% (n = 49), re-
spectively. All eight characteristics in the Round 1 survey received 
a median rating of 7- 9 without disagreement (Table 2); therefore, all 
eight characteristics were retained as part of the PCDH definition in 
subsequent rounds.

The following six characteristics were suggested by three or 
more respondents during Round 1 and were included for rating in 
the Round 2 survey: prevention- focused (n = 6), integrated (n = 4), af-
fordable (n = 3), culturally competent (n = 3), health literacy- focused 
(n = 3), and evidence- based (n = 3). Round 2 surveying resulted in 
none of these six characteristics meeting the rating threshold for in-
clusion in the definition (Table 3). In Round 2, about 70% of respon-
dents provided open- ended comments with their ratings (Table 4). 

The largest proportion of comments for each of the six new char-
acteristics indicated that the characteristic was already conceptu-
ally encompassed within one of the original eight characteristics 
and would be more appropriately considered as a component of an 
original characteristic rather than a unique characteristic. Based on 
these two Delphi rating rounds, a PCDH definition and report were 
developed for public comment.

3.1 | Public comment and Round 3

Eighteen sources, including individuals and national organizations, 
provided feedback for the proposed PCDH definition during the 
month- long public comment period. Two themes emerged:

Level Description Example

Definition and 
characteristics

What characteristics should a PCDH have that 
will drive improvement in health care quality 
and outcomes?

Accessibility

Components What are the conceptual components of each 
characteristic?

Timeliness

Measure concepts What are the measurable elements of each 
component?

Short wait times for 
routine care

Specified measures How can we use data to quantify the measure 
concepts?

Percent of patients 
who receive an 
appointment for 
routine care as 
soon as wanted

TABLE  2 Four-level framework for 
developing a standardized definition of a 
patient- centered dental home

TABLE  3 Median ratings from Delphi survey Rounds 1 (n = 54) 
and 2 (n = 53) for developing characteristics of a patient- centered 
dental home

Characteristic Median rating Without disagreement?

Round 1

Accessible 9 Y

Patient- centered 9 Y

Coordinated 8 Y

Quality- focused 8 Y

Safety- focused 8 Y

Comprehensive 7 Y

Continuous 7 Y

Family- centered 7 Y

Round 2

Affordable 6 N

Evidence- based 6 N

Prevention- 
focused

4.5 N

Culturally 
competent

4 N

Integrated 4 N

Health 
literacy- focused

3 N
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1. Greater clarity was needed to emphasize that part of the goal 
of the PCDH is to facilitate integration of dental care within 
health home models of care with applicability to a wide range 
of settings and populations.

2. Concerns were raised about circularity in using the term patient-
centered as a characteristic defining a patient-centered dental 
home and whether the term person would be more encompassing 
than patient.

Consequently, two proposed changes to the PCDH definition were 
evaluated in a third Delphi round by the NAC:

1. Adding a clause to specify that the PCDH is part of a health 
home and includes populations of all ages, and

2. Changing the characteristic patient-centered to person-centered.

Results from the Round 3 Delphi survey indicated that the 
first proposed change met the criteria for inclusion (median rat-
ing = 7, without disagreement), whereas the second proposed 
change did not (median rating = 6, without disagreement). Due 
to predefined stopping criteria designed to minimize respondent 
fatigue and the “without disagreement” associated with the “un-
certain” rating of the second proposed change, the decision was 
made to finalize the definition rather than administer a fourth 
survey round.

The PCDH definition was thus finalized as follows: “The patient- 
centered dental home is a model of care that is accessible, compre-
hensive, continuous, coordinated, patient-  and family- centered, and 
focused on quality and safety as an integrated part of a health home 
for people throughout the life span.” Integration as part of a health 
home was incorporated to reinforce the growing recognition of the 
need to incorporate oral health into the concept of the broader 
health home. Throughout the life span reinforces that this model of 
care goes beyond pediatric populations (upon which most of the pre-
vious dental home efforts have focused) and incorporates all popu-
lations including adults, people with special health care needs of all 
ages, and adults in geriatric care.

4  | DISCUSSION

This project successfully used a modified Delphi process with a large 
interdisciplinary group of national experts to develop a standardized 
definition of a PCDH model of care. The consensus- based process 
determined the characteristics that the expert panel considered 
most important to coordinated, high- quality oral health care, with 
these characteristics forming the basis for the PCDH definition. This 
definition is the foundational stage of our broader project goal to 
connect these characteristics to an accepted set of metrics to allow 
researchers and others to evaluate the quality of dental care from a 
patient- centered perspective and to help dental care providers and 
network systems demonstrate and improve care coordination and 
quality in a manner similar to existing PCMH models.

Recruitment of a large and diverse national advisory committee 
(NAC) through a snowball sampling approach reflected our goal of 
ensuring that the final definition represented the perspectives not 
only of stakeholders within dentistry but also those outside of den-
tistry, such as medical care providers, health services researchers, 
accrediting organizations, health policy experts, and medical home 
experts. The high acceptance rate of experts and organizations who 
were invited to participate on the NAC, and their continued engage-
ment to complete the Delphi process, underscores the understand-
ing among a broad array of researchers, policy makers, accrediting 
bodies, health plans, and practitioner groups that there is both a 
void and a need for a standardized approach to define and measure 
patient- centered dental care.

While we cannot guarantee that this definition of the PCDH will 
become generally accepted as the standard, one specific example 
of the perceived usefulness of this project is that several organiza-
tions that already had existing dental home evaluation metrics or an 
established accreditation process still elected to support this effort 
by participating on our national advisory committee as a way to im-
prove the evidence base for their own activities. For NAC members 
from outside dentistry, the alignment of the PCDH development ef-
forts with the PCMH was seen as a bridge on the path to improved 
understanding and integration, with the goal of realizing a compre-
hensive person- centered health home that is encompassing of all 
primary care.

Next steps for this project are to use this definition as the first 
and foundational stage of a four- level framework for full develop-
ment of the PCDH model of care (Table 2). This four- level framework 
is adapted from existing PCMH accreditation tools that connect 
conceptual elements to measurable indicators that can drive quality 
measurement and improvement. Using this framework, we will use 
the same modified Delphi process with NAC members to identify 
components that make up each of the characteristics of the PCDH. 
From there, measure concepts will be identified for each of the com-
ponents of the PCDH model, ultimately leading to the identification 
or development of quantitative metrics for each measure concept.

As the next levels of the framework are developed, a key goal 
is to ensure multilevel usability of all aspects of the PCDH model 
(i.e., practice level and system level). This flexibility of the model 
will allow the components and metrics identified for each of the 
PCDH characteristics to be useful for evaluating the spectrum from 
individual dental practices to large group practices to Medicaid 
programs to the accreditation of care delivery networks. The com-
bination of standardization and flexibility is intended to facilitate 
the ability to communicate between dentistry and the rest of the 
health care system.

Improved communication is critical because integrating oral 
health within overall health is paramount for improving population 
health. Recent developments in both the published literature and 
public policy make this the right time to move forward on bold, new 
integrated care delivery approaches. These developments include 
(a) increasing evidence about the linkages between oral and general 
health,29-31 (b) the opportunities for integration provided by delivery 
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system models such as ACOs and other value- based purchasing ar-
rangements, (c) early examples of movement toward integrated or 
co- located medical and dental delivery systems, and (d) the identifi-
cation of potential cost savings through collaborative medical- dental 
arrangements.32

ACOs and other value- based purchasing arrangements may pro-
vide the greatest potential for the use of a PCDH model to assist 
with dental integration.33 As ACOs are incentivized to improve care 
coordination and reduce total cost of care for their members, ACOs 
could benefit from cost- reduction activities such as more effectively 
linking patients to primary dental care settings and thereby avoid-
ing costly preventable emergency department dental visits.34 One 
specific example of the value and potential use of the results of this 
project is that our project team was contacted by researchers who 
were developing an evaluation plan for a state Medicaid program 
interested in applying the PCDH model in a value- based purchas-
ing application focused on reducing avoidable dental- related emer-
gency department use.

There are barriers that currently prevent or hinder integration 
of medical and dental care, however. These include separate med-
ical and dental electronic health record systems; lack of physical, 
geographical, and organizational alignment of medical and dental 
providers; and separate medical and dental insurance and financing 
systems.35,36 For both dental health services research and cross- 
system communication, a particular challenge has been the lack of 
consistent use and structured recording of diagnostic codes into 
clinical and administrative databases in dentistry.37 Diagnostic codes 
are standard data elements in medical databases but not in dental 
databases. Diagnostic codes are integral for measuring health out-
comes and identifying patients who would most benefit from care 
coordination, including the type of care coordination needed. Until 
diagnostic codes are more consistently used in dentistry, some as-
pects of the PCDH may be considered aspirational. Conversely, hav-
ing a PCDH model of care may also help promote progress in these 
areas by highlighting the importance of diagnostic codes in measure 
development and promoting the adoption of structural supports and 
processes of care that are critical to improving patient care and out-
comes. The intent is that the final PCDH model be applicable to the 
current environment yet adaptable to a future environment in which 
integrated care systems are more prevalent.

5  | CONCLUSION

This project developed the first standardized definition of a PCDH, 
which can serve as a framework to measure and improve the qual-
ity of dental care in a manner aligned with the PCMH. The interest 
and participation of a broad national advisory committee including 
organizations and experts in medicine, dentistry, quality measure-
ment, and accrediting organizations highlight the need for stand-
ardization around patient- centered dental care. A standardized, 
consensus- based PCDH definition and associated measurement 
framework can facilitate the involvement of dental care in achieving 

the broader triple aim through a more integrated delivery system by 
aligning with the PCMH model of care but incorporating the nuances 
of dental financing and delivery.
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