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Abstract
Since the mid-1990s, poor oral health has been neglected as a public
health threat, despite its recognition as epidemic in scale by the US
Department of Health and Human Services Office of the Surgeon
General. Americans’ poor oral health influences their overall health and,
from a population standpoint, incurs dire economic and human costs.
This article describes how health information transfer within the
Marshfield Clinic Health System’s integrated medical and dental practice
can improve diabetes care. This article also considers ethics and equity
implications of improving MDP electronic health record interoperability in
this large, rural Wisconsin organization.
The American Medical Association designates this journal-based CME activity for a maximum of 1 AMA PRA
Category 1 Credit™ available through the AMA Ed HubTM. Physicians should claim only the credit
commensurate with the extent of their participation in the activity.

Records and Equity
Chronic diseases are best managed by coordinating care, such that interventions are
discussed within teams of cross-disciplinary clinicians and efficiently incorporated into
service delivery, facilitating patients’ understanding of their options, care, and recovery
plans. However, separate medical-dental service delivery streams and reimbursement
systems and limited interprofessional training continue to undermine effective chronic
disease management strategies.1,2,3 Oral health’s importance to general health is not
routinely discussed in primary care settings, which results in missed research and
patient education opportunities, prevention implementation, and dental referrals.4
Moreover, siloed medical and dental practice inequitably affects patients with chronic
conditions, since separate storage and inadequate sharing of patients’ health records
can compromise quality of care, especially during routine medical or dental
appointments or emergency department visits.
This article describes the need for improved electronic health record (EHR)
interoperability and how health information transfer within the Marshfield Clinic Health
System’s integrated medical and dental practice can improve diabetes care.
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Diabetes and Health Information Exchange
In 2000, the US Surgeon General recognized oral disease as a “silent epidemic”5 that
increases morbidity and the economic burden of disease.6,7,8 Chronic oral diseases (eg,
dental caries and periodontal disease) are linked to patients’ development of chronic
diseases, such as diabetes.9,10 Total deaths in the United States due to diabetes is
expected to increase by 38% between 2015 and 2030,11 and several dental diseases
are common complications of diabetes.12 Periodontal disease interventions could lower
annual costs for patients with type 2 diabetes, stroke, heart disease, and pregnancy and
reduce inpatient admissions.13 Despite these benefits, geriatric, pediatric, low-income,
uninsured, underinsured, and chronically ill patients are particularly likely to have their
oral health needs underestimated or missed altogether by clinicians.14 One reason for
these patients’ unmet oral health needs is that operable health information exchange
(HIE) between medical and dental clinicians about such patients is nonexistent or
inferior.15 The rest of this article is devoted to explaining why HIE is a patient-centered
care practice that can improve patients’ outcomes and reduce health care utilization for
patients with diabetes.16,17,18
The Institute for Electrical and Electronics Engineering defines interoperability as “the
ability of two or more systems or components to exchange information and to use the
information that has been exchanged.”19 To help promote interoperability and holistic
patient care, the Institute of Medicine developed a list of health information technology
(HIT) recommendations to support effective, efficient flow of patients’ health information
across care settings.20 EHR integration promotes health equity by improving HIT
interoperability and enabling secure HIE.21 Physical and virtual integration of
organizations’ EHR infrastructure can generally be implemented in 1 of 3 ways:
1. Ad hoc implementation: fully integrated medical-dental EHR architecture
conforms to national standards.
2. Broad implementation: EHR architecture supports interoperability within
proprietary clinical information systems (eg, EPIC’s Wisdom module22).
3. Universal implementation: EHR architecture supports interoperability across
different clinical information systems (eg, regional HIE platforms).
Some organizations, such as the Marshfield Clinic Health System (MCHS), Kaiser
Permanente, HealthPartners, and federally qualified health centers (FQHCs), have
adopted and implemented virtual and physical EHR integration where dental and
medical practices are geographically close in order to promote care continuity for
patients, including those with diabetes.4
Establishing Interoperability
The MCHS was founded in 1916 as Marshfield Clinic and is one of the largest
comprehensive integrated health systems in the United States.23,24 A multispecialty
group and health professions learning environment, MCHS serves communities in health
professional shortage areas25 and patients living in central, western, and northern
regions of Wisconsin and in Michigan’s Upper Peninsula.26 In the early 2000s, oral
health services access for rural Medicare- and Medicaid-eligible patients was
substantially limited. Family Health Center (FHC), an FQHC that has served low-income,
underinsured, and uninsured patients since 1974, partnered with MCHS in 2002 to
establish a dental safety net. Ten dental care sites now serve more than 50 000 unique
patients annually,24 regardless of income or insurance status, with a goal of mitigating
health inequity (see Table).
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Table. Insurance Status of Patients at Marshfield Clinic Health System’s 10 Dental Centersa
Year

a

Insurance Type

2017

2018

2019

Commercial, no. (%)

11 980 (20.04%)

12 559 (21.44%)

12 781 (22.60%)

Medicaid, no. (%)

37 716 (63.09%)

36 571 (62.11%)

34 769 (61.49%)

Self-pay, no. (%)

4869 (8.14%)

4728 (8.03%)

4634 (8.19%)

Sliding fee scale, no. (%)

5213 (8.72%)

5018 (8.52%)

4354 (7.70%)

Total

59 778

58 876

56 538

Data from Marshfield Clinic Health System enterprise data warehouse.

Although MCHS services are supported by a customized medical-dental integrated EHR
(iEHR),23,24 barriers to medical-dental care integration for patients with diabetes
remained and were further studied. Based on 2018-2019 aggregate EHR data, 8% of
MCHS medical and dental patients (6363 of 71 811) were diagnosed with diabetes.
Approximately 7% of patients diagnosed with diabetes (32 131 of 472 591) only visited
MCHS medical, but not dental, centers. With these data in mind, investigators first
sought to understand perceived practice gaps and barriers to medical-dental
integration.27,28 Surveys2,3,29 and focus groups were conducted with MCHS/FHC medical
and dental clinicians to assess their knowledge of, attitudes toward, and practice of
integrated care.2,3,29,30 Participants’ responses informed development of educational
tools for clinicians and patients, informed which metrics would be used to assess these
tools’ efficacy, and led to incorporating a clinical decision support alert tool (CDSAT) into
practice to help diagnose patients with diabetes.
Figure. Screenshot of the Clinical Decision Support Alert Tool Used at Marshfield Clinic
Health System

© Marshfield Clinic Health System (MCHS), Inc. All rights reserved. Reprinted with permission of MCHS.
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Eligibility criteria in the CDSAT of a patient’s iEHR alert primary care clinicians to conduct
visual oral examinations of patients with diabetes. Four years after the CDSAT was
implemented in 2014 at 2 pilot MCHS medical sites, evaluation of the CDSAT revealed
that it triggered a total of 7723 patients’ EHRs to issue an alert. In response to alerts,
primary care clinicians visually orally examined 4943 patients with diabetes (64%);
among those patients, 170 were referred to dentists and 626 were advised to visit a
dentist. Additionally, another study developed risk assessment tools using informatics
techniques. Since informatics tools help predict diabetes risk among patients in dental
settings,31 the study team screened patients for risk of diabetes using machine-learning
techniques that extracted medical-dental variables from the iEHR. Using this predictive
tool in MCHS dental centers enabled patients at risk for developing diabetes to be
identified by dentists, who then referred them to physicians.
Next Steps
Centers for Medicaid and Medicare Services data indicate that MCHS was the most
successful participant in a 2011 Physician Group Practice demonstration project, as it
earned 57% of the $107.6 million in gross savings realized over a 5‐year period, most of
which was distributed among the 10 participating MCHS institutions based on
performance.32 Outcomes of the demonstration project validated that integrating
medical and dental care, supported by use of informatics and quality tracking, delivered
high-quality care at reduced cost.32 Subsequent research and quality improvement
projects have also demonstrated improvements in health care outcomes, patient safety,
and patient satisfaction.26,27,28,33 While medical-dental HIE is the focus of this case
study, integrated care, according to the World Health Organization, is about patients’
experiences—specifically, about “the organization and management of health services
so that people get the care they need, when they need it, in ways that are user-friendly,
achieve the desired results and provide value for money.”34 Integrated service delivery
facilitated by HIE also nourishes professional ethics and health equity.35,36,37
MCHS/FHC established medical-dental interoperability, via EHR integration, to identify
diabetic and prediabetic patients in predominantly rural areas of Wisconsin and
Michigan and to facilitate such patients’ access to prevention and management
interventions. Integrated care holds promise for alleviating health inequities, specifically
for rural populations. President Joseph Biden has been pressured to appoint a rural
health “czar,”38 and medical-dental integration successes of the MCHS/FHC model
could be replicated in other US regions and for other chronic disease states.
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