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Objectives Electronic health records (EHRs) are rarely shared among medical and
dental providers. The purpose of this study was to assess current information sharing
and the value of improved electronic information sharing among physicians and
dentists in Germany and the United States.
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and dentists at four academic medical centers. Respondents were asked anonymously about
EHR use and the medical and dental information most valuable to their practice.

Results There were 118 responses, a response rate of 23.2%. The majority (63.9%) of
respondents were dentists and the remainder were physicians. Most respondents
(66.3%) rated the importance of sharing information an 8 or above on a 1-to-10 Likert
scale. Dentists rated the importance of sharing clinical information significantly higher
than physicians (p = 0.0033). Most (68.5%) providers could recall an instance when
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access to medical or dental information would have improved patient care. Dentists
were significantly more likely to report this than physicians (p = 0.008).

Conclusion Physicians would value a standardized measure of “oral health” in their
EHR. Dentists were less likely to find specific medical diagnostic test results of value.
Both dentists and physicians agreed that oral-systemic health was important; inter-
operable EHRs could facilitate information transfer between providers and enhance
research on oral-systemic health connections. Both dentists and physicians believed
that an interoperable EHR would be useful to practice, but desired information was
different between these groups. Refinement of the information needed for shared

practice is required.

Background and Significance

Since 1991, when the Institute of Medicine (IOM) released its
report The Computer-Based Patient Record (CPR): An Essential
Technology for Healthcare, the use of an electronic health
record (EHR) has been considered a critical feature of the
modern healthcare delivery system.! While the IOM antici-
pated that EHRs would become the standard health record
within 10 years, EHR adoption lagged until the 2009 HITECH
(Health Information Technology for Economic and Clinical
Health) Act. Through its $27 billion incentives, the HITECH
Act has actively promoted adoption of EHRs that meet
standards of Meaningful Use (MU) intended to improve
patient care coordination, safety, and privacy.2

This historical development proceeded similar in Ger-
many. In 1997, Berger et al described a multimedia electro-
nic patient record with the goal of increasing quality and
reach of patient care. Furthermore, this advancement in
communication and cooperation should increase economic
efficiency of healthcare delivery.®> On these grounds, Ger-
many implemented a personal electronic health card in
2004 followed by an E-Health Law in 2015 that incentivized
EHR adoption in the country. Despite these governmental
efforts, implementation of EHRs remains an individual
decision of each care facility and their utilization differs
widely between individual physicians and dentists
respectively.

Nearly three-quarters of physicians now utilize digital
EHRs, with rates highest among primary care physicians.4
Similar rates of adoption have been found within dentistry,
with greater than 70 percent of respondents in one large
survey reporting chairside EHR use, although dental provi-
ders are less likely to exclusively use digital records and are
less likely to take advantage of MU incentives.>*® Smaller and
more rural dental practices are less likely to adopt EHR
technology.’

Key functions of both medical and dental EHRs include
data integration, information exchange, and enhanced inter-
provider communication.® EHRs can also be used to identify
adverse events and provide more sophisticated data mon-
itoring.> ' Critically, interoperability between health sys-
tems and EHR products allows up-to-date electronic health
information exchange and the use of patients’ most current
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information by care providers and other recipients of the
data.'"1?

Seamless interoperability is vitally important to quality of
care, efficiency, and patient safety in the current healthcare
environment. In spite of the HITECH Act’s incentives, there is
evidence to suggest that providers’ and systems’ attempts to
meet the MU incentive’s data capture requirements may
have resulted in decreased, rather than increased, informa-
tion exchange.!™' Most recently, the 21st Century Cures
Act, passed in 2016, contains several provisions to enhance
interoperability, and its impact on current health informa-
tion exchange is still evolving.m’15 True interoperability,
even among medical EHRs, remains rare, and is often reliant
upon unrelated hospital systems purchasing the same EHR
package.'® Additionally, within both medicine and dentistry,
consensus is still being reached on key components of clinical
care and health information that should be universally
recorded within a patient’s EHR."” Another hurdle is the
development of documentation standards for electronic
dental records, which have not been satisfactorily nor fre-
quently used.'®1°

As a result, information exchange between medical and
dental EHRs is essentially nonexistent, with only rare exam-
ples in the literature.” While there are myriad dental and
medical EHR software packages on the market, most medical
EHRs do not include a dental module, or at best include a
“stand alone” dental module, and most dental EHRs are not
interoperable with medical EHRs.

Surveyed physicians have indicated that their medical
decisions would be impacted by access to patients’ oral
health record; medical specialists and administrative units
have also indicated that some oral health information is
critical to a complete health record.?’?? Examples of infor-
mation previously identified as of value to medical providers
include logistics such as dental appointment times and
clinical information such as prescribed medications, as
well as enhanced communication (i.e., more seamless refer-
ral to providers).22 Both medical and dental providers agree
that enhanced information sharing will benefit practice.??
The ideal of a single, cohesive EHR for both patient and
provider benefit will only be truly met through improved
interoperability of the various EHRs and clinical interfaces
currently in use by different providers and health systems.
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Lack of free information sharing between medical and
dental providers places the burden of information sharing
onto patients, who may be unable to accurately describe
their health history or fully list the medications they take.
Vulnerable patients with low health literacy are at especially
high risk of experiencing adverse outcomes or suboptimal
care as a result of these systems-based failures.?*

A large body of recent research has emphasized the
connections between oral and systemic health and the role
of oral health outcomes in overall health.?>~22 In addition to
benefits for medical providers, efficient health information
systems can provide timely, accurate, and accessible patient
information to dental providers.?’ Assessing the extent of
dental and medical providers’ healthcare information needs
and developing an interoperable system of electronic med-
ical and dental information are the next steps in improving
patient safety and outcomes in the medical and dental
setting.

The purpose of this study was to assess what information
sharing is perceived as most valuable for medical and dental
providers, and to assess the extent of current electronic
information sharing between these providers.

Materials and Methods

Participants

The surveyed medical and dental respondents represented
three U.S. dental schools and single foreign university hos-
pital, each with corresponding onsite medical facilities. None
of the four sites had an interoperable medical-dental EHR in
standard practice at the time of survey dissemination. All
invited participants were fully licensed physicians or den-
tists who provided at least part-time clinical care at the
university-affiliated facility. Participation in the survey was
voluntary, responses were anonymous, and participants
could only respond once (multiple responses were not
permitted). Human subjects review board approval was
obtained separately from each participating institution.

Data Collection and Sampling

Each study site within the United States administered the
email-based survey to local/onsite respondents on behalf of
the investigative laboratory through the Qualtrics survey
platform (Seattle, Washington, United States). The foreign
site (site 4) distributed the survey via the hospital’s internal
mail service. Although the survey was anonymous, the total
number of recipients of the email was known and used for
response rate calculations. The survey's purpose was to
perform an assessment regarding the knowledge and prac-
tical use regarding the synchronization of electronic medical
and dental records among healthcare providers. The survey
titled “Implementing inter-operability of electronic health
records for physicians and dentists” consists of 61 items. The
survey was developed and subsequently validated by the
authors. Data from the eligible medical and dental providers
were collected between April 2016 through January 2018
and the survey duration varied by site. Due to differences in
survey distribution methods, sites 1 and 4 each administered
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the survey for 6 weeks, while site 2 was open for 6 months,
and site 3 for 1.5 years. Dentists with any clinical
dental degree (e.g., DMD, DDS, BDS) as well as physicians
with any clinical medical degree (MD, DO) were eligible to
participate. Each survey recipient received a detailed infor-
mation sheet identifying the investigators and the general
intent of the research. Face validation was established with
an in-person meeting with postgraduate dentists consisting
of multiple specialties (endodontics, orthodontics, and
prosthodontics residents) recruited from one of the sites. A
convenience sample of seven dentists contributed to survey
face validity testing through in-depth discussion of each
survey item. Reliability was evaluated with 10 postgraduate
dentists who completed the survey twice 1 week apart. The
average percent agreement was 91.95%, and the average
kappa was 81.66%. The same group participated in pilot
testing of the digital survey interface. The surveys used for
the foreign-site cohort (site 4) were translated by a native
speaking coauthor and the result was reviewed by both
medical and dental professionals to ensure correctness.

Statistical Analysis

Descriptive analyses report the frequencies and percent
contributions for each survey item. To assess whether there
were significant differences between medical and dental
provider responses, we utilized nonparametric rank sum
tests for ordinally measured survey items and chi-squared
tests for categorical variables. No multivariate associations
were evaluated. To control the type 1 error rate, we employed
the Benjamini-Hochberg false discovery rate method.3® For
the power analysis, we computed the minimum detectable
effect size of 0.32 (Cohen’s d = 0.32) for the standard sig-
nificance level (a = 0.05), power (80%), and the sample size
of 118 providers. All statistical analyses were conducted at
the 0.05 significance level and performed using Stata Statis-
tical Software release 15 for StataCorp LP (2015, College
Station, Texas, United States).

Results

The survey was disseminated to 508 physicians and dentists
at the four sites and the overall response rate was 23.2%. The
demographic data are summarized in , and profes-
sional characteristics of the study participants are exhibited
in . Most respondents were dentists (76; 63.9%) and
36.1% (43) were physicians. There were a total 33 (28.0%)
responses from site 1, 22 (18.6%) from site 2, 17 (14.4%) from
site 3, and 46 (39.0%) from site 4. Among those who
responded, the most frequently reported dental specialty
was “prosthodontics” and the most frequently seen physi-
cian specialty was internal medicine/internist. Approxi-
mately 7 in 10 responding physicians were internists,
pediatricians, or orthopaedic surgeons. The clinic hours of
physicians were significantly more than the dentists,
the hours spent performing student supervision were sig-
nificantly higher among dentists, and there was no difference
in administrative tasks among physicians and dentists.

Applied Clinical Informatics  Vol. 10 No. 3/2019
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Provider demographics

Dentist Physician p-Value

Provider type 76 (63.9%) 43 (36.1%) -
Years in practice 17.9 (15.0) 15.5 (11.1) 0.96
Roles in practice

Clinical 0.001

Yes 13 (44.8%) 16 (94.1%)

No 16 (55.2%) 1(5.%)

Student supervision

Yes 20 (69.0%) 11 (64.7%)

No 9 (31.0%) 6 (35.3%)

Administration (patient scheduling, follow-up, etc)

Yes 20 (69.0%) 12 (70.6%)

No 9 (31.0%) 5 (29.4%)
Survey performance site 0.043

Germany 16 (21.3%) 17 (39.5%)

HSDM 15 (20.0%) 7 (16.3%)

Pitt 15 (20.0%) 2 (4.7%)

UCSF 29 (38.7%) 17 (39.5%)
How many electronic health record systems (EHRs) do you use regularly?

0 17 (32.1%) 0 (0.0%) <0.0001

1 20 (37.7%) 21 (60.0%)

2 8 (15.1%) 10 (28.6%)

3 4 (7.6%) 3 (8.6%)

4 2 (3.8%) 1(2.9%)

5 3 (3.8%) 0 (0.0%)

Abbreviations: HSDM, Harvard School of Dental Medicine; UCSF, University of California, San Francisco.

At least 80.9% of our cohort used at least one EHR regularly.
German respondents reported using significantly fewer
EHRs, on average, than U.S. respondents (1.64 vs.0.74
EHRs, p< 0.0001). This was primarily because most German
dentists did not report using an EHR (13/16 respondents).
AxiUm (Las Vegas, Nevada, United States) (39.5%) was most
frequently used among dentist while Apex (Harlow, Essex)
(29.2%) was most frequently used among physicians.

The majority of both dentists (79.2%) and physicians
(60.6%) agreed that it was either very or extremely useful
having patients’ medical/dental information available in the
EHR. When asked to rate the relative importance of sharing
clinical information between medical and dental providers
onascaleof1to10, 66.3% of all respondents rated it as an 8 or
above. Further, dental providers were significantly more
likely to ascribe a higher rating on the importance of sharing
clinical information than physicians (p-value = 0.0033).
Nearly one in three of all surveyed providers reported that
they rarely requested a consult for their patients from a
corresponding physician/dentist. Dental providers were sig-
nificantly more likely to seek daily and weekly consults from
other physicians (p-value = 0.003). These consultations

Applied Clinical Informatics  Vol. 10 No. 3/2019

most often took the form of phone calls and postprocedure
patient instructions. In total, 35.6% of all surveyed providers
rarely received a patient referral from a corresponding
physician/dentist, and dentists were significantly more likely
than physicians to receive daily, weekly, and monthly refer-
rals from other physicians. In response to determining which
physician/dentist to refer their patients to, providers indi-
cated that they most often practiced in a healthcare system
or group that included physicians and dentists. Second to
that, they seemed to encourage patients to see their physi-
cian/dentist of record (see ).

Provided it was secure and confidential, 67.0% of all
surveyed providers reported that it would be very/extremely
useful to their practice if their patient’s medical/dental
information was accessible. Medications, medical findings
noted at a dental visit (elevated blood pressure, elevated
blood glucose), and allergy represent the dental records
information that the surveyed dentists would like a patient’s
physician to access in an integrated EHR. Alternatively,
medications, patient diagnosis, and medical history repre-
sent the medical record information that surveyed dentists
would like to access in an integrated EHR ( ).
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Provider specialties

Provider type[specialty (DMD) Freq. (%)
General dentistry 10 (13.3)
Dental public health 2(2.7)
Periodontics 10 (13.3)
Orthodontics 9 (12.0)
Oral and maxillofacial surgery 4 (5.3)
Oral medicine,oral pathology 0 (0.0)
Endodontics 3 (4.0)
Prosthodontics 12 (16.0)
Pediatric dentistry 2(2.7)
Other 3 (4.0)
Unanswered 20 (26.7)

Provider type/specialty (MD)

Internal medicine 13 (30.2)
Family medicine 3(7.0)
Cardiology 6 (14.0)
Orthopaedic surgery 7 (16.3)
Pediatrics 10 (23.3)
Other 3(7.0)
Unanswered 1(2.3)

Abbreviations: DMD, Doctor of Dental Medicine; MD, Doctor of
Medicine.

Surveyed providers reported that constant availability,
better collaboration for coordinated care, information
exchanges, and time saving as advantages of an integrated
EHR while data protection, patient privacy, and error transfer
were mentioned as disadvantages. In total, 68.5% of all
surveyed providers could recall a specific instance when
access to corresponding medical/dental information could
have improved dental/medical care for their patients and
dentists were significantly more likely to report those
instances than physicians (p-value = 0.008). In addition,
58.7% of all providers reported reading healthcare journals
or attending conferences where the subject of the oral-
systemic health connection was discussed. Dentists reported
significantly higher rates of reading healthcare journals
related to oral-systemic health or attendance of related
conferences relative to their physician counterparts (p-value
< 0.0001).0Onascale from 1to 10, 73.3% of all providers rated
the relative importance of the oral-systemic health connec-
tion to the well-being of their patients as an 8 or higher.
Approximately 4 in 10 of all providers reported that patients
ever mention that dental and medical information could be
more integrated to ease the coordination of their overall
healthcare ( ).

There were some notable differences between German
and U.S. respondents. As mentioned above, German dentists
were less likely to be using an EHR. These respondents were
more likely to report practicing in a group that included
physicians (10 respondents, 58.8%, vs.17 respondents, 24.3%,

Simon et al.

p = 0.006). Providers at the German site were also less
likely to recall a specific instance when access to medical
information could have improved dental care for one of their
patients (14 respondents (42.4%) vs.47 respondents (78.3%),
p< 0.0001).

Discussion

Our multisite study of medical and dental providers at
academic centers found that 77% of dentist respondents
and 57% of physician respondents believed that the connec-
tion between oral and systemic health impacted their
patients and that access to medical and dental information
through their EHR would improve care. The core aspects of a
patient’s dental treatment and dental history rated to be
most useful to medical providers by respondents in our study
align with other medical provider priorities previously
described in the literature.?’-?2

While both dentists and physicians believed that shared
information within an EHR would be highly useful to their
practice, the exact nature of the desired shared information
was different between these two types of clinicians. There
were significant differences between the rates of specific
medical information that the dentists wished to access to and
what the physicians would like the dentists to access, with
dentists less likely to desire access to electrocardiograms,
cardiac stress tests, medical imaging, and immunizations.
This discrepancy may be due to a difference in knowledge
levels for interpretation of these more sophisticated results,
or an uncertainty in how these results may inform dental
treatment. The majority of dentist respondents also indi-
cated that sharing of patients’ vital signs and social history
would not be useful. As responses were binary, it is unknown
whether this is because dentists routinely collect this infor-
mation themselves, or because they believe it would not
inform their practice. Given the known associations between
aspects of the social history including socioeconomic sta-
tus,! substance use,3? immigration status,>> and dental
disease, an interoperable EHR including shared social history
may assist with overcoming patients’ known barriers to
treatment.

Interestingly, while only the minority of physicians
wished to have access to patients’ dental problem lists
(e.g., list of dental diagnoses), tooth chart, and dental history,
amuch higher percentage indicated that the shared metric of
“oral health status” would be of value to their practice. This
suggests that physicians desire a more scoping summative
metric of patients’ oral health, rather than the more detailed
dental health information listed in the problem list or
odontogram. While metrics of risk assessment, such as Caries
Management by Risk Assessment (CAMBRA),>* and subjec-
tive measures such as the Oral Health-Related Quality of
Life3®> have been validated, their applicability to medical
providers has not been studied; these tools only encapsulate
one aspect of oral health, rather than providing a succinct
picture of oral health status that may be of value to medical
providers. Recent attempts to derive a standard set of oral
health outcomes, such as by the International Consortium for
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Electronic health record (EHR) and electronic medical record (EMR) requests

Dentist Physician p-Value
At times, would having your patient’s medical/
dental information available at your fingertips in
your EHR improve the provision/coordination of
effective care?
Extremely useful 28 (52.8%) 9 (27.3%) 0.019
Very useful 14 (26.4%) 11 (33.3%)
Useful 9 (17.0%) 7 (21.2%)
Not very useful 1(1.9%) 6 (18.2%)
Not at all useful 1(1.9%) 0 (0.0%)
On a scale of 1 to 10, please rate the relative
importance of sharing clinical information about
your patients with their medical/dental providers
1 0 (0.0%) 0 (0.0%) 0.0033
2 1(1.9%) 3(7.3%)
3 1(1.9%) 5 (12.2%)
4 1(1.9%) 2 (4.9%)
5 5(9.3%) 3(7.3%)
6 0 (0.0%) 2 (4.9%)
7 4 (7.4%) 5 (12.2%)
8 11 (20.4%) 9 (22.0%)
9 7 (13.0%) 2 (4.9%)
10 24 (44.4%) 10 (24.4%)
5.4 4.1
How frequently do you request a consult for one of
your patients from a physician/dentist?
Daily 6 (11.1%) 0 (0.0%) 0.003
Weekly 19 (35.2%) 6 (14.6%)
Monthly 17 (31.5%) 13 (31.7%)
Rarely 11 (20.4%) 20 (48.8%)
Never 1(1.9%) 2 (4.9%)
How frequently do you receive a patient referral
from a physician/dentist?
Daily 10 (27.0%) 0 (0.0%) <0.0001
Weekly 10 (27.0%) 1(2.4%)
Monthly 14 (37.8%) 5(12.2%)
Rarely 1(2.7%) 27 (65.9%)
Never 2 (5.4%) 8 (19.5%)
How do you determine which physician/dentist to
refer to?
I have a documented relationship with certain
physicians (dentist)
Yes 9 (20.5%) 4 (9.3%) 0.229
No 35 (79.5%) 39 (90.7%)
| practice in a healthcare system or group that
includes physicians (dentist)
Yes 6 (13.6%) 21 (48.8%) <0.0001
No 38 (86.4%) 22 (51.2%)

Applied Clinical Informatics  Vol. 10 No. 3/2019
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(Continued)
Dentist Physician p-Value
I use the internet to search for physicians (dentist)
Yes 1(2.3%) 2 (4.7%) 0.616
No 43 (97.7%) 41 (95.3%)
| encourage the patient to see their physician
(dentist) of record
Yes 17 (38.6%) 19 (44.2%) 0.666
No 27 (61.4%) 24 (55.8%)
Other
Yes 2 (4.6%) 4 (9.3%) 0.434
No 42 (95.4%) 39 (90.7%)

Health Outcomes Measurement, present another potential as tobacco use.3®3° Chairside screening interventions for
model of summarized information sharing.3® Future efforts  chronic diseases including substance use disorders, eating
should focus on better understanding the aspects of oral  disorders,*! cardiovascular disease,*? diabetes,*> and obe-
health status that would be most valuable to medical pro-  sity* have all been validated, but appropriate referral of
viders and refinement of a model to present this information  patients found to be at high risk has been described as a
to clinicians. hurdle.*> While not explored as part of this study, automated
Both medical and dental respondents in this study were  sharing of these results with patients’ medical teams would
asked to determine the impact of interoperable EHRs on their  allow for ideal patient management and prompt referral to
practice, but it is important to note that increased data  necessary providers. Similarly, interoperable records would
sharing among providers may also have potential benefits = maximize evaluation of oral health risk factors in the medical
to patients that extend beyond the relatively siloed care setting by seamlessly sharing findings with dental providers,
provided by individual clinicians. For example, evaluation and possibly helping to reduce inappropriate medical
of diabetes risk is more sensitive when both medical and resource use for dental problems, for example by notifying
dental variables are incorporated into the risk algorithm.3”  a dentist that a patient presented to the emergency depart-
Access to additional unstructured clinical data from encoun-  ment with tooth pain.*® Lastly, there is enhanced potential
ter notes may also increase the sensitivity of natural lan-  for research to better understand health risks and improve
guage processing to other important health conditions, such  outcomes if EHRs include both medical and dental data.'®

MEDICAL IMAGING

PATIENT INSURANCE INFORMATION
STRESS TEST

EKG OR ECG

PAST SURGICAL HISTORY
ALLERGIES

IMMUNIZATION DATES

VITAL SIGNS

MEDICAL HISTORY

PROGRESS MOTES

LAB WALUES OVER TIME

MEDICATIONS

PATIENT DEMOGRAPHICS - . : |

PATIENT DIAGNOSES ;
QTHER 1 | | |

0% 10% 20% 30% 40% 50% 60%  70%  80%  90% 100%

MD ™DMD

Medical information that the physician (MD) would want the patient’s dentist (DMD) to access versus medical information that the
dentist would like to access in an integrated EHR. DMD, Doctor of Dental Medicine; EHR, electronic health record; MD, Doctor of Medicine.
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Electronic health record and electronic medical record knowledge

Dentist Physician p-Value
Can you recall a specific instance when access to
medical/dental information could have improved
dental/medical care for one of your patients?
Yes 40 (76.9%) 21 (56.8%) 0.008
No 12 (23.1%) 16 (43.2%)
Do you read any health care journals or attend any
conferences where the subject of the oral-systemic
health connection has been discussed?
Yes 40 (78.4%) 14 (34.2%) <0.0001
No 11 (21.6%) 27 (65.8%)
On a scale from 1 to 10, please rate the relative
importance of the oral-systemic health connection
to the well-being of your patients.
1 0 (0.0%) 0 (0.0%) 0.0001
2 0 (0.0%) 1(2.6%)
3 1(1.9%) 1(2.6%)
4 1(1.9%) 2 (5.1%)
5 2 (3.9%) 6 (15.4%)
6 2 (3.9%) 2 (5.1%)
7 0 (0.0%) 6 (15.4%)
8 12 (23.1%) 11 (28.2%)
9 11 (21.2%) 2 (5.1%)
10 23 (44.2%) 7 (18.0%)
Do your patients ever mention that dental and
medical information could be more integrated to
ease the coordination of their overall healthcare?
Yes 28 (53.9%) 11 (27.5%) 0.019
No 24 (46.1%) 29 (72.5%)

Among medical providers, the most commonly used EHR was
Epic (Epic Systems, Verona, Wisconsin, United States), which
does offer the wisdom dental module.*” However, no dental
respondents indicated utilization of this EHR. While the
majority of physicians utilized only one EHR regularly, it is
important to note that a plurality of dentists reported not
using any EHR with regularity, which could limit the applic-
ability of our survey findings; however, the rate of EHR
utilization among dentist respondents in our study is actu-
ally higher than that of dentists in private practice in the
United States.*®

In the German cohort, medical providers used mostly
Orbis (Agfa HealthCare GmbH, Bonn, Germany). No dental
participants declared to be using this program. Utilization of
EHRs within the German dental group was lower, and only
three respondents reported using an EHR. In this group,
LinuDent (Pharmatechnik GmbH & Co. KG, Starnberg, Ger-
many) was the most frequently used EHR.

There exist differences in education as well as in clinical
health care between the United States and Germany, primar-
ily related to the structural build-up of academic programs,
their funding, general health care expenditure, and the

Applied Clinical Informatics  Vol. 10 No. 3/2019

insurance system.“g'50 In our cohort, more dentists in Ger-
many reported sharing a practice with physician colleagues.
However, in both countries medicine and dentistry remain
separate academic programs with separate clinical faculties
with a similar scope in both countries. While it would seem
that German dentists have further to progress toward EHR
adoption, the general issues of interprofessional communi-
cation occur in both settings.

This study had several limitations. This was an explora-
tory study intended to identify what information would be
most useful for respondents. We are unable to conclude
whether this sample is representative of any particular
population of physicians or dentists. Clinicians who are
more aware of or affected by the separation of medical and
dental records may have been more likely to respond to the
survey invitation. The survey had a low response rate of
23.2%, with a substantially higher response rate among
dentists than physicians, and a higher number of dentist
respondents overall. Dentists were also more likely to inhabit
nonclinical roles, which limits the applicability of these
responses to the average practicing clinician. Future studies
should be tailored to the needs of clinicians in various

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Improving Oral-Systemic Health Care through Medical and Dental EHRs

practice settings, such as community health centers, private
practices, or hospitals, as well as specific dental and medical
specialties whose health information needs may vary
considerably.

Clinical Relevance Statement

This manuscript describes the information needs of both
medical and dental providers. The results can inform future
interoperable record design to maximize usefulness for both
medical and dental providers, as both groups of providers
reported separate priorities when sharing health informa-
tion. The results may also help dental and medical providers
communicate important patient information to each other.

Multiple Choice Questions

1. Which electronic health record was most commonly used
among medical provider respondents?
a. AxiUm.
b. Epic.
c. Apex.
d. Dentrix.

Correct Answer: The correct answer is option c.

2. A significant difference between physician and dental

respondents was:

a. A significantly higher number of dentists worked out-
side the United States.

b. Physician respondents were significantly more likely to
work in a healthcare system with dentists.

c. Dentists were significantly more likely to encourage
patients to visit their physician of record.

d. Physicians were significantly more likely to use the
internet to search for dental providers.

Correct Answer: The correct answer is option b.

Human subjects review board approval was obtained
from all sites at which the survey was administered
(Harvard University, University of California San Fran-
cisco, University of Pittsburgh, and Bonn University).

None declared.

Our most sincere gratitude to Dr. Brad Rindal for his
contributions to the manuscript.
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