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Abstract

Objectives: Collaborative and/or integrative care between oral health and primary

care providers can increase access to care to a more expansive population, helping

to mitigate oral health related disease. The objective of this review was to present

and evaluate different types of care models that exist between oral health and

primary care providers in pediatric settings.

Methods: A literature search was conducted using five databases: MEDLINE/

PubMed, ISI Web of Science, Dentistry and Oral Sciences Source, Cochrane

Database, and EMBASE, to identify literature from January 1990 to January 2016.

Combinations of controlled terms were utilized. Eligible sources targeted pediatric

populations ages 1-17 and provided descriptions of existing collaborative and/or

integrative models.

Results: Data related to the practice model, oral care provided, level of integration/

collaboration and workflow were extracted. Sixteen articles were included that

discussed 24 models of collaboration. These models provided ranges of services,

but each offered a minimum of oral health risk assessment, oral health instruction,

topical fluoride application and assessment for further treatment. These models

included different levels of collaboration based off a ranking system created by the

authors with 16.6 percent (4) classified as low, 54.2 percent (13) as medium and

29.2 percent (7) as high.

Conclusions: Existing care models offered varying services and levels of

integration and/or collaboration, but each offered a baseline of oral care. Most of

these collaborations were based within Federally Qualified Health Centers and

aimed to ease access to care issues.

Introduction

For much of the era of modern medicine, oral health has not

been included in discussions of general health. There have

been examples of pediatric dentists collaborating with medi-

cal colleagues to improve oral health for children, but this has

been only a small segment of the population. Dental care was

perceived by many as being elective care, and this showed in

the education, practice, and financial realm of the health care

delivery system, resulting in a system that failed to initiate

preventive efforts for oral disease and ignored the links

between oral disease and other health issues (1). Starting in

the early 2000s, this view of oral health began to change. In

the U.S. Department of Health and Human Services 2000

report, Oral Health in America, the lack of oral health care in

the country was brought to the forefront of healthcare discus-

sion (2). A National Call to Action to Promote Oral Health was
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introduced by the Surgeon General in 2003 to reinforce the

idea that oral health was an integral part of systemic health

and should be a focus of primary care practice and research

(3). Most recently in 2014, the U.S. Department of HHS

Health Resources and Services Administration introduced

Integration of Oral Health and Primary Care Practice, a

report that sought to improve early detection of oral health

problems and preventive measures by increasing oral care

proficiency among primary care physicians and encourage

interdisciplinary integration and collaboration (4).

Due to efforts such as these, oral health has become an

accepted part of general health – and for good reason.

Research has shown that oral health plays a major role in

determining overall systemic health in adults and children,

but the implications for pediatric health are particularly con-

cerning in contributing to childhood well-being and quality

of life (2,5). Poor oral health can lead to dental caries, the

most common chronic disease in childhood, which in turn

can lead to chronic tooth pain, resulting in more than 51 mil-

lion hours of classroom time lost annually (2,6,7). Dental car-

ies can also have effects on chewing, swallowing, eating, and

sleeping thereby posing problems with nutrition for proper

development and health. These factors, along with the sys-

temic issues that have shown links to poor oral health (diabe-

tes, immune issues), may have long-term implications for

pediatric patients. Preventative oral health care in children,

then, is a crucial public health concern. The importance of an

interdisciplinary healthcare system cannot be understated,

and some success has been seen with overall dental disease

rates having declined over the past three decades (5,6). How-

ever, the positive results have not been shared equally among

adult and pediatric patients, especially those from low socio-

economic and minority groups.

A systematic evaluation of the existing integrative and col-

laborative models between pediatric primary care and oral

health providers has not been completed to the knowledge of

the authors. Many sources explain existing models in small

groups or isolates, but none have had the goal of exploring

large numbers of these programs across the United States.

That being said, it is difficult to determine whether this

review is exhaustive. The aim of the present systematic litera-

ture review was to evaluate the types of integrative and collab-

orative care models in the US that exist between oral health

providers and primary care practitioners in pediatric settings

and to discern the implications of such models.

Methods

This systematic review was completed following the Preferred

Reporting Items for Systematic Reviews and Meta-Analyses

guidelines (8).

Focused questions

Do care models exist in the United States that incorporate

primary care and oral health care for pediatric patients? If so,

what types of models are available and what level of collabo-

ration is present in these models?

Search strategy

A comprehensive literature search was conducted using the

following databases in the review: Ovid MEDLINE/PubMed,

ISI Web of Science, Dentistry and Oral Sciences Source, the

Cochrane Database, and EMBASE, to identify literature from

January 1990 up to January 2016 in the English language that

described and evaluated different integrative and collabora-

tive care models in the United States between pediatric health

practitioners and oral health providers. Combinations of con-

trolled terms (MeSH and EMTREE) and key words were uti-

lized when available. Two reviewers (TG and PP) screened

the reference list. The search terms are provided below:

MEDLINE/PubMed:

(“comprehensive health care”[mesh] OR “models,

organizational”[mesh] OR “comprehensive care

model”[tiab] OR “comprehensive care models”[tiab]

OR “collaborative care”[tiab] OR “collaborative

practice”[tiab]) AND (pediatrics [mesh] OR pediatric

[tiab] OR pediatrician [tiab] OR child health [tiab])

AND (dentistry[mesh] OR dental[tiab] OR

dentistry[tiab] OR oral[tiab] OR dentist[tiab] OR

“stomatognathic Diseases”[mesh]) AND english[la]

ISI Web of Science:

TOPIC: (comprehensive care OR collaborative care)

AND TOPIC: (pediatric OR paediatric OR child) AND

TOPIC: (oral health or dental)

Dentistry and Oral Sciences Source:

(“comprehensive care” OR “collaborative care”) AND

(pediatric* OR paediatric* OR child*) AND (“oral

health” OR “dental”)

Cochrane Database:

(comprehensive care OR collaborative care) AND

(pediatric OR child) AND (oral health OR dental)

EMBASE:

‘organization and management’/de OR ((collaborative

OR comprehensive) NEAR/5model*):ab,ti AND

(‘pediatrics’/exp OR ‘child’/exp OR pediatric*:ab,ti OR

paediatric*:ab,ti OR child*:ab,ti OR adolescent*:ab,ti)

AND (‘dentistry’/exp OR ‘mouth disease’/exp OR

dent*:ab,ti OR oral health*:ab,ti) AND [english]/lim

Included and excluded papers and review articles were

cross-referenced to locate additional publications. These

articles were reviewed independently by the same two

reviewers (TG and PP). A kappa value was calculated in order

to express reviewer agreement concerning the included texts

(j 5 0.95).
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Included elements

Integrative and/or collaborative models involving pediatric

health care and oral health care were included in the study.

These models had to have a focus on preventive care, and

either on site capabilities for comprehensive dental work or a

specific system in place for referral of patients for comprehen-

sive dental care. Two reviewers (TG and PP) made final deci-

sions about inclusion of articles after full text assessment of

possible relevant studies. Disagreements were resolved after

collaborative discussion. The data extracted from each paper

included the name of each practice or program and the fol-

lowing information for each: the level of integration and/or

collaboration within each model, the oral care provided, the

type of practice model and how the model worked in practice

(financing, although not an analyzed criteria, was included in

Table 1 for reference).

Each of the models was ranked concerning the level of inte-

gration and/or collaboration. The three available levels were

low, medium, and high levels of integration/collaboration. A

low level was defined as a model that provided a risk assess-

ment/oral health screen, oral hygiene instruction (OHI), and

preventive measures in the form of fluoride varnish on site,

with necessary referrals to outside dental professionals for

comprehensive dental care including dental radiographs, pro-

phylaxis, and restorative care. A medium level was defined as

all those measures provided by the low level model with the

addition of radiographs, prophylaxis, and minor procedures

on site such as sealant placement or minor operative proce-

dures. A high level was defined as a model that provided all

those measures provided by the medium level model with the

addition of comprehensive dental treatment on site, whether

that was through an indirect relationship via integrated elec-

tronic health record (EHR) at an attached dental clinic or

direct collaboration within the same clinic (Table 2).

Inclusion and exclusion criteria

The sources were assessed based on the formulation of inclu-

sion and exclusion criteria. Inclusion criteria included a)

Pediatric patients, age range 1–17 years b) both dental and

medical care provided c) preventative and routine dental care

provided. The exclusion factors included: a) No focus on

pediatric populations, age range 1–17 years (n 5 1), b) dental

care described was in isolate and did not involve collaborative

models with pediatric primary care physicians as defined by

the authors (n 5 24), c) focused on emergency dental care or

dental trauma, not preventive or routine dental care (n 5 6),

d) medically oriented care was the focus, not a medical-

dental collaboration (n 5 2), and e) Focus on inter-

professional education only, not including inter-professional

care (n 5 3).

Results

Study selection

The search strategy initially retrieved 1,494 potentially relevant

citations, of which 83 were determined to be duplicates. An

additional eight sources were obtained utilizing cross-reference

mechanisms. After titles and abstracts were reviewed, 103 full

text articles were assessed for eligibility. A total of 36 of these

articles were excluded based upon the exclusion factors listed

above. A total of 16 articles met these criteria and were

included in this review, with a total of 24 models discussed

(Table 1). A flow diagram was created to summarize the pro-

cess of study selection (Figure 1).

Collaboration features

The main characteristics of the collaborations within the

articles included in the systematic review were summarized

in Table 1. All of the models were in the framework of Feder-

ally Qualified Health Centers (FQHC) or Federally Qualified

Health Center Look-Alikes (FQHC-LA, which for the pur-

poses of this analysis were considered FQHCs), except for

two of the models, which were located in a university hospital

(15,19) and an elementary school nursing care facility (13).

One collaborative program was located in both an FQHC

and a private practice establishment (10) Each care model

was unique in terms of the type of practice model and how

each one worked, but all of the models received both private

and public funds and incorporated at least four primary serv-

ices to its patients: Assessment of oral health risk via health

screen, oral health instruction/anticipatory guidance to

parents, topical fluoride application, and assessment for

Table 2 Description of the Levels of Collaboration Assigned to Each Collaborative Care Model within the Review

Description of levels of collaboration

Level Description

Low Risk assessment/oral health screen, oral hygiene instruction, preventative care (fluoride varnish), off site referral for compre-

hensive care

Medium Risk assessment/oral health screen, oral hygiene instruction, preventative care (fluoride varnish), minor on site procedures,

including sealant placement and/or minor operative procedures, off site referral for comprehensive care

High Risk assessment/oral health screen, oral hygiene instruction, preventative care (fluoride varnish), comprehensive care pro-

vided on site

T. L. Gauger et al. Care models between oral health and primary care providers
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further treatment. Based on the ranking system previously

noted, a total of four models were determined to be of low

integration/collaboration (16.6 percent) (6,9,10,12,13,22),

thirteen models of a medium integration/collaboration

(54.2 percent) (1,6,7,9,10,14,16-18,23), and seven models

of a high level of integration/collaboration (29.2 percent)

(1,7,9,15,19). A last group that was included in the

review, which represents the 1,131 FQHCs that provide

both medical and dental care, was of varied collaborative

levels ranging from medium to high (20,21). Eight hun-

dred forty-eight of all FQHCs (75 percent) offered the

minimum level of oral health care established for this

review in addition to either off sire referral for compre-

hensive care or on site restorative care via federal

approval for supplementary health services (20,24).

The main strategy for successful implementation of oral

health and primary care collaboration has been through

health centers. As a result, there is an entry at the end of table

that encompasses all FQHCs as a whole. The analysis revealed

that most of the successful high-level collaborations have

commonalities. Each of these models used an integrated EHR

shared by the medical and oral health professionals, which

highlighted the importance of organized and detailed records

for collaborative endeavors involving dental and medical

providers. Although the low and medium level collaborations

incorporated a referral system and some did use an integrated

EHR, most of these collaborations did not specify the use of

an integrated system. The majority of the high-level collabo-

rations had individual dental and medical coordinators who

had strong organizational leadership skills, which allowed the

delegation of clinical and administrative tasks to motivated

staff, while the lower level collaborations did not have these

specific roles being fulfilled. The importance of careful orga-

nization through a focus on individual roles within the larger

system was key to implementing a high functioning integra-

tive/collaborative model. Incentives based on production and

quality of care was vital to success as well. Future research

should be assessed concerning funding and how it may be a

determinant of the levels of collaboration and care provided

within these collaborations.

Discussion

The aim of this systematic review was to provide examples of

collaborative care models that exist in the United States and

to analyze those models in terms of the level of integration/

collaboration, the type of practice model, and how the model

works in an effort to increase access to dental care. This

Figure 1 PRISMA (Preferred reporting items for systematic reviews and meta-analyses) flowchart of study selection process (8).
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discussion will explain why these collaborations are impor-

tant for the future of oral health in America and how they

can be improved:

Many people benefit

The people that these models tend to serve are those who

need care the most, as the majority of models were located

within the FQHC framework. Based on the findings in this

research, collaborations are a fairly new phenomenon, mir-

roring the increased focus on oral health discussed earlier.

The infancy of this trend explains why there are no prototypi-

cal models of collaboration to base new collaborations on.

Thus, there are varied models throughout the country. An

intriguing find, then, was the number of medium and high

levels of collaborations. With the target population, the

importance of these models cannot be understated. In 2011,

4.4 million people utilized FQHCs for dental care alone. Out

of those patients, approximately 33 percent were children 18

and younger (20). The fact that the majority of these models

provided a variety of preventative care and even comprehen-

sive oral care is reason to be optimistic about the future of

oral health care for children who utilize these centers, which

will be important in combating childhood and adolescent

caries prevalence and incidence.

These models have provided an avenue for expanded care

for those in need because all accept Medicaid and CHIP

insurance plans. These insurance plans are not accepted at

the majority of private practice offices. The decision to accept

these insurances remains with the private provider and in

many cases reimbursement levels dissuade providers from

accepting patients with these insurances or only with the stip-

ulation that they pay out of pocket for procedures. Medicaid

and CHIP must be accepted at these locations, providing a

venue for these patients to receive care. In addition, many of

these collaborations are located in Health Professions Short-

age Areas, further demonstrating how more children have

increased opportunities to obtain the care that they need.

Progress in oral health is being made in
part because of these models

The efforts that have been taken within the last decade to pri-

oritize oral health can be seen in the decrease in the percent-

age of persons aged 5–19 with untreated dental caries, which

has reached the goal values for Healthy People 2020 Project

in terms of oral health objectives (3). These collaborations

have played a role in decreasing oral disease among these

pediatric populations and have provided a valuable asset in

prioritizing oral health.

Ideas for why these models work

Because a large number of children receive exposure to

medical care but not necessarily dental care at an early

age, primary care practitioners are in a unique position to

determine how these patients can best access recom-

mended oral health care (25). In addition, parents tend to

trust primary care physicians and adhere to the recom-

mendations for their children – when health providers

recommend visits to a dental professional, there tends to

be an increase in dental visits among these same children

(26,27). Not only do pediatric primary care providers

have the opportunity to see their patients on a more fre-

quent basis, they also have the influence necessary to initi-

ate oral health. This is why integration and collaboration

between pediatric primary care practitioners and dental

providers should be a part of the solution to access to care

issues in terms of oral health. Partnerships between health

professions can streamline necessary care and help to

assure there are less roadblocks to provision of care by

each entity playing active roles in the complete healthcare

of the child.

Barriers to formation

Primary care physicians agree with the importance of increas-

ing access to oral health care within their practices and realize

their role in identifying dental problems and providing pre-

ventative care information to families (22,28,29). In addition,

they are able to “achieve an adequate level of accuracy” in

designating children with carious lesions and noting those

that need referral (27,28,30). However, the problem is multi-

factorial. In two studies, time and reimbursement were main

reasons why physicians did not examine oral health (28,29).

Reimbursement is a key issue, as dental and medical

treatment is billed in different ways. There is a need for

“diagnostic codes, uniform risk factors, and the ability

for medical services to charge an additional fee for oral

screening” (9,31,32). These individuals or groups would

be able to charge for a basic oral screening and increase

the likelihood that these would be provided services.

Another barrier concerns the funding and sustainability

of such programs. Sustainability has been a problem for

clinics when trying to implement these models, both in

terms of financing and the retainment of patients. The

authors acknowledge the issues with financing models

and necessity of competitive state and federal grants, but

these were not the focus of the review. Future studies will

be focused on financing and its affect on the formation

of these models. Add in the politicized policy process,

including disagreements between the professions

(23,33), lack of educational models utilizing integrative/

collaborative practice (15,16,33), and wide variations in

regulation and infrastructure that makes coordination of

care and patient retention difficult and it is clear that

these structural barriers have prevented the formation of

more of these models.
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The changing landscape of the health
professions

Health professional school curriculums are beginning to put

increased emphasis on inter-professional education and are

helping aid cultural issues associated with these collaborative

care models (23,34). In addition, regulatory issues are becom-

ing more streamlined since the implementation of integrated

EHRs, as demonstrated by all the models in this review.

The opportunity to create such models is greater than ever

before.

Note on quality assessment/risk of bias

The results of this review should be considered mostly as a

descriptive tool. The idea of integrative/collaborative care

models originated in the early 2000s and has only recently

gained traction in the health care field due to the Afford-

able Care Act (10,35). Because of this fact, there is no anal-

ysis of how different models compare directly to others,

nor how well the care provided by such models compares

to private practice or solely individualized models. Clinical

trials and surveys have been completed concerning how

well primary care providers identify caries risk as compared

to oral health professionals (27,28) and dental professional

opinions on these care efforts (36,37), but nothing has

been completed concerning outcomes of care compared to

traditional dental settings. There is such variance between

different oral care providers that this would be an almost

impossible endeavor. The authors acknowledge that there

are many more efforts to promote oral health in nontradi-

tional venues across the United States, but the specific

inclusion factors eliminated many of these models from

this review.

Conclusions

Integrative and/or models allow the opportunity to provide

preventative oral care to the most vulnerable populations.

These models, then, have the potential to combat oral disease

in America. One of the ways to ensure that enough is being

done to expand access to dental care, increase dental visits,

and help mitigate the problem of childhood caries is to

expand partnerships between primary care providers and oral

health providers. These partnerships have started to develop

across the country since oral health became an accepted and

vital sector of the health care system as a whole. There are still

barriers that exist that discourage the formation of integrative

and/or collaborative efforts. However, recent efforts to

increase the efficiency of and streamline the health care sys-

tem provide intriguing opportunities to eliminate those bar-

riers and encourage more collaborative work between the

professions.
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