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Commentary

COVID-19 provides an opportunity for
integration of dentistry into the health
informatics system
Steven D. London, DDS, PhD, MPH, MBA; Paul Fontelo, MD, MPH;
Shahdokht Boroumand, DMD, MPH; Bruce A. Dye, DDS, MPH

he COVID-19 pandemic is changing dentistry in ways unseen since the beginning of the
HIV epidemic in the 1980s. These changes are broad and have encompassed temporary
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Twidespread closing of dental practices during the early months of the pandemic, using new
protective measures that affect care delivery, and even transforming the perspective of dental care as
an essential part of health care. Another effect of this pandemic is the changing view of the dental
workforce and its potential integration into a health delivery system supporting the public’s health.
This includes providing COVID-19 testing in dental offices, providing expertise and staffing in
nursing homes, monitoring vital signs, transporting patients, tracking cases, and providing respi-
ratory support in acute health care settings.1

The COVID-19 pandemic has also provided an opportunity to examine how the oral health
profession can interact with the health system in providing support for the effort to end the
pandemic, including counseling patients with vaccine hesitancy and potentially providing patients
with vaccines in their dental practices. The pandemic has highlighted the importance of timely
access to oral health records to facilitate coordination of health care between dental and medical
teams. However, counseling and providing vaccines, as well as improved health record interoper-
ability, are not limited to this coronavirus event but have direct applicability for preventing and
controlling other viral diseases, such as the seasonal influenza and human papillomavirus (HPV)
infections. Although many within the oral health care profession have received adequate training to
participate in these important preventive activities, ongoing discussions focusing on permitted
practice continue.

THE IMPACT OF THE COVID-19 PANDEMIC ON THE SCOPE OF DENTAL PRACTICE
The COVID-19 pandemic has affected the scope of practice, as several states have permitted
dentists and dental hygienists to provide COVID vaccines.2 At the federal level, the Seventh
Amendment to the Public Readiness and Emergency Preparedness Act (PREP Act) in March 2021
extended the categories of qualified people authorized to prescribe, dispense, and administer
COVID-19 vaccines to dentists and dental students.3,4 However, these expanded authorities are
generally applicable only within the constraints of the ongoing public health emergency. In
addition, it assumes that emergency authorizations do not permit dentists to administer the vaccines
in their offices. Thus, dentists could only provide vaccinations at vaccine distribution centers to
increase the workforce available to administer vaccines en masse. Oregon is the only state that
provides broad authorities permitting dentists to offer vaccinations (such as seasonal influenza and
HPV), including within their place of practice, through legislation implemented in 2019.5

BARRIERS THAT HINDER DENTISTRY FROM FULLY PARTICIPATING IN THE NATIONAL
RESPONSE TO THE COVID-19 PANDEMIC
Although great strides have been made during the COVID-19 pandemic, we are still burdened with
1 area that has not progressed rapidly enough, which hinders our ability to deliver and monitor a
vaccine during a national health emergency using the full capacity of our health care systemda fully
integrated electronic health record (EHR). The challenge in dentistry is the result of 2 primary
issues: many aspects of the health information infrastructure (that is, an EHR) are fragmented, and
oral health care is barely integrated into our overall health care system. Although allowing dentists
to administer COVID-19 vaccines at vaccination sites is an important step forward and shows oral
health care professionals’ integration into a national health emergency response, many more steps
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forward are needed to facilitate the full integration of oral health care professionals into our health
care system. For example, although the administration of the COVID-19 vaccine in private prac-
titioners’ offices did not occur early in the pandemic, this has changed within the past year as federal
authorities expanded COVID-19 vaccine distribution to primary care providers, that is, medical
offices.6 This lack of integration is juxtaposed with our notion that oral health care is an essential
health service and should remain so beyond this current pandemic.

APPLICATION OF HEALTH INFORMATICS IN MEDICINE AND DENTISTRY
Health informatics is a field of science focusing on the management of health care data and information
through the application of computers and other information technologies, elements essential to anEHR.
Health informatics has an important role in supporting patient care, teaching, and research. The
AmericanMedical Informatics Association considers health informatics more akin to an umbrella term
covering bioinformatics (cellular and molecular processes), clinical informatics (patient), and public
health informatics (population).7Although bioinformatics is related to fundamental life processes and is
more likely consigned to the basic and translational areas of research, clinical and public health infor-
matics are directly related to the daily work of oral health care professionals.

Health informatics has long been embraced by the medical community. Physicians can now
achieve subspecialization in clinical informatics through the American Board of Preventive Med-
icine and the American Board of Pathology. In addition, the Accreditation Council for Graduate
Medical Education is now accrediting fellowship programs in clinical informatics and the American
Medical Informatics Association is supporting the pedagogical development for many of these
educational activities. Nothing like this exists in dentistry. However, there is some nascent
movement in this area. In the United States, 2 nonaccredited programs in dental informatics are
emerging in dental schools in Indiana University/Regenstrief Institute and the University of Texas
Health Science Center at Houston. Since July 2016, the National Institutes of Health, through a
partnership between the National Library of Medicine and National Institute of Dental and
Craniofacial Research, has supported a combined dental informatics and dental public health
fellowship focusing on oral health research and informatics. With so few advanced dental educa-
tional opportunities, the gap between medicine and dentistry is wide with regard to education and
training in health informatics; thus, the gap in research and practice remains wide as well.

The Health Information Technology for Economic and Clinical Health Act provided the
impetus for improvement of EHRs in the United States. Certified EHRs that meet the criteria of
meaningful use allowed practitioners (including dentists) and hospital systems to receive incentive
payments through Medicare and Medicaid.8,9 Meaningful use is defined by the use of certified EHR
technology in a purposeful manner based on 5 pillars of health outcomes policy priority areas:
improving quality, safety, efficiency, and reducing health disparities; engaging patients and families
in their health; improving care coordination; improving population and public health; and ensuring
adequate privacy and security protection for personal health information.10

Since 2018, participants in the revised Meaningful Use Program (Medicare Promoting Inter-
operability Program) were required to report on Quality Payment Program indicators within these
four areas:

n Electronic Prescribing
n Health Information Exchange
n Provider to Patient Exchange
n Public Health and Clinical Data Exchange.10

Relevant to the COVID-19 pandemic, the fourth objective area included reporting in Immu-
nization Registries and Public Health Registries as areas in which participants can gain points.10

The advantages of EHRs are many, including providing accurate, complete, up-to-date infor-
mation at the point-of-care; enabling quick access to patient records for more coordinated, efficient
care; securely sharing EHRs with patients and other clinicians; helping providers more effectively
diagnose, reduce medical errors, and provide safer care; improving patient and provider interaction
and communication and health care convenience; enabling safer, more reliable prescribing; helping
promote legible, complete documentation and accurate, streamlined coding and billing; enhancing
privacy and security of patient data; helping providers improve productivity and work-life balance;
enabling providers to improve efficiency and meet their business goals; and reducing costs through
decreased paperwork, improved safety, reduced duplication of testing, and improved health.11
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At the most basic level, having an EHR would be considered the minimal requirement for a
practitioner in the 21st century and in the era of health informatics. Although the use of computers
in general practice dental offices in the United States has increased from 11% in 1984 to more than
85% in 2009, a more comprehensive survey completed in 2012 indicated that EHR adoption rate in
dental care was only 52%.12 The likely discrepancy is that the use of computers in dental office for
administrative purposes outweighs the use of computers for EHR. However, there are some signs
that the adoption rate is changing as usage is noticeably higher among younger dentists (those with
< 15 years in practice) and those providing care within group practices.12 This suggests a trend
toward increased use of EHR as older practitioners retire and as the trend toward group dental
practices continues. This is in contrast to office-based physicians, where adoption of an EHR was
approximately 72% in 2012 and had increased to approximately 86% in 2017.13

Although the Health Information Technology for Economic and Clinical Health Act has pro-
vided the impetus for substantial progress in the continued development and use of the EHR in
medical care, the development and use of EHR in dental care has not progressed at a similar pace.
Even though a fully integrated medical and dental EHR would be a long-term goal, there are some
examples of innovation in this area where 3 engaged health care entities have begun to integrate
oral and primary medical health care delivery.14-17 Entities like Permanente Dental Associates, the
Marshfield Clinic Health System, and Health Partners, each based on unique health care delivery
models, reflect the goals of Berwick’s Triple Aim (better care, better health, and reduced cost)
toward integration of dental and medical care providers through a common EHR.15-19
IS DENTISTRY PREPARED TO INTEGRATE INTO THE HEALTH INFORMATICS SYSTEM?
The nature of dental practice has changed significantly in the past 2 decades. In 1999, two-thirds of
dentists worked in solo practices compared with one-half in 2017.20 Although approximately 75%
of dentists 45 years and older are practice owners, dentists younger than 45 years are attaining
ownership at a decreased rate in 2017 compared with 2005.20 In 2019, 1 in 10 of US dentists were
affiliated with dental service organizations, with younger dentists substantially constituting most of
the employed dentists.21 Since the Great Recession, the average age at retirement has increased
(58.5 years in 2007 versus 62.2 years in 2017 for female dentists and 67.1 years in 2007 versus 68.9
years in 2017 for male dentists), a trend that would temper the decline in solo practitioners as older
dentists are in solo practice at higher numbers than younger dentists.20,22 Furthermore, the average
reported practice size has increased from 2000 (1.5 dentists/practice) to 2015 (1.9 dentists/prac-
tice).23 Although the workforce trend is for more dentists in larger practices and fewer dentists as
practice owners, dental practice remains dominated by solo practitioners or small group practices.
Consequently, incentives remain low for dental practices to implement an EHR that is interop-
erable with an electronic medical record,24 further perpetuating the information technology
discordance between medical and dental care and limiting the role health informatics can play in
improving the delivery of oral health services.

Why is this important? In a virtual Oral Health Seminar Series event held by Harvard School of
Dental Medicine addressing the importance of oral health and the prominence of social de-
terminants in December 2020,25 the US surgeon general delivered comments that directly con-
nected oral health to health informatics. When asked if dentists and other oral health care providers
will have the ability to help deliver a COVID-19 vaccine, he responded that “as far as administering
the vaccine . we’ve amended the PREP Act several times, to allow pharmacists greater ability to
administer vaccines. I don’t see any medical reason why we shouldn’t include dentists.” However,
he added that there would be several practical challenges in administering this vaccine on a na-
tional scale, ranging from multiple versions with different administration requirements to logistics.
But another critical challenge to overcome was directly related to information technology:

. we’re going to need to make sure we have systems in place to really track who got what and when.
And the honest truth is that we know that infrastructure needed lies in doctors’ offices, in clinics, and in
pharmacies because they’ve been doing this. Whereas dentists, I have no problem with them, from a
medical perspective, being able to administer this vaccine. But what’s going to be more difficult is
making sure . that if you do give a vaccine, that we know six months from now that a person was
vaccinated, or twenty-one days from now, that they got the Pfizer vaccine and not the Moderna
vaccine.24
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Although it is encouraging that the surgeon general was supportive of oral health care pro-
fessionals delivering COVID-19 vaccines nearly 3 months before the amendment of the PREP Act
allowing dentists to administer COVID vaccines,3,4 it is significant to note the concern that dental
practitioners are in essence siloed from the overall health care delivery system from a health
informatics perspective. It is also important to recognize that the PREP Act Third Amendment
(August 24, 2020) expanded the authority of pharmacists and pharmacy interns to administer FDA-
approved vaccines to people ages 3 through 18 years on completion of required training.26 Of
particular relevance, the Third Amendment states

The licensed pharmacist must comply with recordkeeping and reporting requirements of the jurisdiction
in which he or she administers vaccines, including informing the patient’s primary-care provider when
available, submitting the required immunization information to the State or local immunization in-
formation system (vaccine registry), complying with requirements with respect to reporting adverse
events, and complying with requirements whereby the person administering a vaccine must review the
vaccine registry or other vaccination records prior to administering a vaccine.26

About 180,000 retail pharmacists work in the United States, representing about one-half of
actively working pharmacists, with the top 4 pharmacy chains employing more than 100,000
pharmacists. A substantial number of pharmacists also work in hospitals, ambulatory care centers,
and community clinics. Consequently, it is probably safe to assume at least 2 of 3 working phar-
macists in the United States have access to the information infrastructure needed to comply with
PREP Act reporting requirements. Moreover, in the past decade, pharmacists had been allowed to
administer adult vaccinations in all 50 states, and pharmacies have been identified as the second
most used site for influenza vaccination among adults after physicians’ offices.27,28 Thus, pharmacists
had already been approved to provide adult vaccinations, and exceptions for the COVID-19
pandemic were a reasonable extension of this prior authorization. In contrast, dentists practicing
in almost all judications in the United States have not been authorized to provide vaccinations in
their offices, thus making inclusion of dentists in the COVID-19 vaccination response somewhat
impractical.

COVID-19 has been a transformational force on health care since it appeared in early 2020.
With the closure of many dental offices in the early months of the pandemic, dentists turned to
virtual oral health care (teledentistry) as a means to engage with their patients.29,30 The American
Dental Association developed policies related to dentistry and the COVID-19 pandemic including
promoting the concept “Dentistry Is Essential Health Care” and that it also requires a “Temporary
Expansion of Scope During a Public Health Crisis.”31,32 In this context, oral health care pro-
fessionals, particularly dentists, have seen greater opportunities to participate to increase medical
capacity including the following:

n administering critical vaccines
n performing US Food and Drug Administration�authorized diagnostic screening tests
n obtaining medical histories and triaging medical patients
n performing other ancillary medical procedures and activities, as requested by medical
personnel, to expand the nation’s surge capacity.

The surgeon general’s comments raise the issue that it may not be possible for dentists partici-
pating in these expanded primary care roles to do so under normal practice conditions after the end
of this pandemic.25 This may reflect the oral health care profession’s slow and tepid embrace of
health informatics in general and, more specifically, clinical informaticsdand how we use EHRs.25

In his comments, the surgeon general pointed out that dentistry is not integrated into the overall
health care health information technology universe. Although oral health care professionals have
electronic dental records, these are tailored to the specific need of dental service providers and are
designed to record procedures provided and services billed. They are not designed to track changes
in health status, monitor diagnostic changes or assist with diagnostic triage, communicate with
other health care providers, and provide rudimentary health surveillance, all of which can improve
clinical decision making and patient health outcomes. Therefore, the ability to expand dentistry’s
role in our collective effort during this national health emergency (that is, screening for COVID-19
and tracking vaccine administration) is a practical challenge that cannot be overcome overnight.
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That is why pharmacists were identified as an essential health care workforce in our national efforts
at fighting the greatest health challenge in a century, long before dentists were considered.

CONCLUSIONS
Dentistry needs to accelerate its embrace of health informatics in education, research, and practice,
especially in the areas of clinical and public health informatics. Moving toward a more functional
dental EHR for the 21st century is 1 important step. For this to occur, interoperability to allow
digital health information from various sources to be connected and aggregated33 must be achieved
between dental and medical records. Interoperability between all components of the health in-
formation universe will allow health information to follow patients throughout care34 and will be
able to bring diverse datasets, such as clinical trials and public health surveillance, to dental and
medical EHR datasets.35 Because electronic medical and dental records have not developed in
parallel, there has been little true interoperability between the 2 systems.24 One study addressed this
issue via a survey of dentists and physicians and found that although both dentists and physicians
We need to incorporate a more

robust and comprehensive health

informatics approach in dentistry

if we want oral health care

professionals to have an

important role in providing

essential health care and to help

improve people’s lives.
desired an interoperable EHR, the desired infor-
mation was different.36 Another study focusing
on medical providers found substantial value in
having access to oral health data, particularly in
the areas of communication, appointments,
medications, treatment plan, and dental alerts as
the major areas relevant for a medical-dental
integrated EHR.37 An initial option toward a
medical-dental integrated EHR would be the
implementation of structured communication
between dental and medical providers with the
goal of establishing electronic consultation or
referrals between dentist and physician prac-
tices.29 This will help facilitate work that can
move us toward the broader goal of an integrated
EHR system38,39 that provides better care, leading
to better health at a more manageable cost.

The world is quickly changing because of de-
mographic shifts, migration, commerce, and
travel. Consequently, disease will travel, too.
Although this is not new to the human experi-
ence, it does require us to identify new actions

that can strengthen our capacity to respond more effectively to future national health emergencies
and other significant health challenges. As the surgeon general stated, we need to figure how
dentists can provide COVID vaccines in a way that:

. can be done so that we can do right by the patients . [but we also] . need to continue to try to
leverage opportunities from dentists, providing alternative means of care, and alternative opportunities
for care, to help not just with COVID, but with flu, with HPV, and beyond.25

To help with this, we need to incorporate a more robust and comprehensive health informatics
approach in dentistry if we want oral health care professionals to have an important role in
providing essential health care and to help improve people’s lives. This approach will make oral
health care professionals essential and strengthen oral health as essential health care. n

https://doi.org/10.1016/j.adaj.2021.11.003
Copyright ª 2022 American Dental Association. All rights reserved.
Dr. London is a postdoctoral fellow, National Library of Medicine and
National Institute of Dental and Craniofacial Research, National Institutes
of Health, Bethesda, MD, and a professor, Department of Oral Biology and
Pathology, School of Dental Medicine, The State University of New York,
Stony Brook University, Stony Brook, NY.
JADA 153(1) n http://jada.ada.org n January 2022
Dr. Fontelo is a staff scientist, National Library of Medicine, Bethesda,
MD.

Dr. Boroumand is a dental public health consultant, National Institute of
Dental and Craniofacial Research, National Institutes of Health, Bethesda,
MD.
7

https://doi.org/10.1016/j.adaj.2021.11.003
http://jada.ada.org


Dr. Dye was a dental epidemiologist, National Institute of Dental and
Craniofacial Research, National Institutes of Health, Bethesda, MD, when
this commentary was written. He now is a professor and the chair,
Department of Community Dentistry and Population Health, University of
Colorado, School of Dental Medicine, University of Colorado,13065 E 17th
Ave, Aurora, CO 80045. Address correspondence to Dr. Bruce A. Dye,
University of Colorado School of Dental Medicine, 13065 E 17th Ave,
Aurora, CO 80045, email bruce.dye@ucanschutz.edu.

Disclosure. None of the authors reported any disclosures.

The views and opinions of the authors expressed herein do not necessarily
state or reflect those of the National Institute of Dental and Craniofacial
8

Research, National Library of Medicine, National Institutes of Health, or US
Department of Health and Human Services.

The National Institute of Dental and Craniofacial Research and National
Library of Medicine (NLM), Lister Hill National Center for Biomedical
Communications supported this work. The National Institutes of Health
paid a salary to Drs. Fontelo and Dye. This research was also supported in
part by an appointment to the NLM Research Participation Program (Dr.
London), administered by the Oak Ridge Institute for Science and Educa-
tion through an interagency agreement between the US Department of
Energy and NLM.
1. Psoter WJ, Meyerowitz C. Dentists as a surge work-
force resource. JADA. 2021;152(2):89-91.

2. American Dental Association. COVID-19 vaccine
regulations for dentists map; 2021. Accessed June 6, 2021.
https://www.ada.org/resources/coronavirus/covid-19-vaccine-
regulations-for-dentists-map

3. Garvin J. Dentists, dental students among providers now
authorized to administer COVID-19 vaccine nationwide.
ADA News. March 12, 2021. Accessed June 7, 2021. https://
www.ada.org/publications/ada-news/2021/march/dentists-
dental-students-among-providers-now-authorized-to-
administer-covid-19-vaccine-nationwide
4. Seventh Amendment to Declaration Under the

Public Readiness and Emergency Preparedness Act
for Medical Countermeasures Against COVID-19.
Department of Health and Human Services, Office of
the Secretary. March 11, 2021. Accessed June 7, 2021.
https://public-inspection.federalregister.gov/2021-05401.
pdf?utm_campaign¼pi%20subscription%20mailing%20
list&utm_source¼federalregister.gov&utm_medium¼
email
5. Marucha PT. Vaccinations by dentists: a new role

in primary care. ADA CE Online. Accessed November
29, 2021. https://ebusiness.ada.org/education/viewcourse.
aspx?id¼518
6. Expanding COVID-19 vaccine distribution to pri-

mary care providers to address disparities in immunization:
guide for jurisdictions. 2021. Centers for Disease Control
and Prevention.AccessedOctober 8, 2021. https://www.cdc.
gov/vaccines/covid-19/downloads/Guide-for-Jurisdictions-on-
PCP-COVID-19-Vaccination.pdf
7. Hoyt RE, Bernstam DV, Hersh WR. Overview of

health informatics. In: Hoyt RE, Hersh WR, eds. Health
Informatics: Practical Guide. 7th ed., Health Informatics;
2018:1-27.
8. Hoyt RE, Mohan V. Electronic health records. In:

Hoyt RE, Hersh WR, eds. Health Informatics: Practical
Guide. 7th ed., Health Informatics; 2018:67-100.
9. Blumenthal D, Tavenner M. The “meaningful use”

regulation for electronic health records. N Engl J Med.
2010;363(6):501-504.
10. Public Health Data Interoperability. Centers for
Disease Control and Prevention. Accessed January 8,
2021. https://www.cdc.gov/ehrmeaningfuluse/introduction.
html
11. What are the advantages of electronic health re-
cords? HealthIT.gov Accessed January 8, 2021. https://
www.healthit.gov/faq/what-are-advantages-electronic-
health-records

12. Acharya A, Schroeder D, Schwei K, Chyou PH.
Update on electronic dental record and clinical
computing adoption among dental practices in the United
States. Clin Med Res. 2017;15(3-4):59-74.

13. Office of the National Coordinator for Health In-
formation Technology. Health IT Quick-Stat #50: Office-
based Physician Electronic Health Record Adoption;
2019. HealthIT.gov. Accessed January 8, 2021. https://
dashboard.healthit.gov/quickstats/pages/physician-ehr-
adoption-trends.php
14. MacNeil RLM, Hilario H. The case for integrated
oral and primary medical health care delivery: an intro-
duction to an examination of three engaged healthcare
entities. J Dent Educ. 2020;84(8):917-919.
15. MacNeil RLM, Hilario H, Snyder JJ. The case for
integrated oral and primary medical health care delivery:
Permanente Dental Associates. J Dent Educ. 2020;84(8):
920-923.
16. MacNeil RLM, Hilario H, Ryan MM, Glurich I,
Nycz GR, Acharya A. The case for integrated oral and
primary medical health care delivery: Marshfield Clinic
Health System. J Dent Educ. 2020;84(8):924-931.
17. MacNeil RLM, Hilario H, Thierer TE, Gesko DS. The
case for integrated oral and primary medical health care
delivery: Health Partners. J Dent Educ. 2020;84(8):932-935.
18. Berwick DM, Nolan TW, Whittington J. The Triple
Aim: care, health, and cost. Health Aff. 2008;27(3):759-
769.
19. MacNeil RLM, Hilario H. The case for integrated
oral and primary medical health care delivery: synopsis
and recommendations. J Dent Educ. 2020;84(8):936-938.
20. American Dental Association Health Policy Insti-
tute. How many dentists are in solo practice? 2018.
Accessed January 10, 2021. https://www.ada.org/-/media/
project/ada-organization/ada/ada-org/files/resources/research/
hpi/hpigraphic_0121_1.pdf
21. American Dental Association Health Policy Insti-
tute. How big are dental service organizations? 2020.
Accessed January 10, 2021. https://www.ada.org/-/media/
project/ada-organization/ada/ada-org/files/resources/research/
hpi/hpigraphic_0720_1.pdf
22. American Dental Association Health Policy
Institute. Dentist retirement patterns; 2018. Accessed
January 10, 2021. https://www.ada.org/-/media/project/
ada-organization/ada/ada-org/ada/ada/science-and-research/
hpi/files/hpigraphic_0818_1.pdf
23. Nasseh K, Bowblis JR, Vujicic M, Huang SS.
Consolidation in the dental industry: a closer look at
dental payers and providers. Int J Health Econ Manag.
2020;20(2):145-162.
24. Kalenderian E, Halamka JD, Spallek H. An EHR
with teeth. Appl Clin Inform. 2016;7(2):425-429.
25. US surgeon general addresses the importance of oral
health and the prominence of social determinants during a
recent HSDM webinar; 2020. Harvard School of Dental
Medicine. Accessed December 18, 2020. https://hsdm.
harvard.edu/news/us-surgeon-general-addresses-importance-
oral-health-and-prominence-social-determinants
26. Department of Health and Human Services. Third
Amendment to Declaration Under the Public Readiness
and Emergency Preparedness Act for Medical Counter-
measures Against COVIDe19. Fed Regist. 2020;84(164):
25136-52141
JADA
27. Poudel A, Lau ETL, Deldot M, Campbell C,
Waite NM, Nissen LM. Pharmacist role in vaccination:
evidence and challenges. Vaccine. 2019;37(40):5939-
5945.
28. Burson RC, Buttenheim AM, Armstrong A,
Feemster KA. Community pharmacies as sites of adult
vaccination: a systematic review. Hum Vaccin Immunother.
2016;12(12):3146-3159.
29. Klemmedson D. Is there an upside to COVID-19 for
dentistry? JADA. 2020;151(10):713-715.
30. Weintraub JA, Quinonez RB, Smith AJT, et al.
Responding to a pandemic: development of the Carolina
Dentistry Virtual Oral Health Care Helpline. JADA.
2020;151(11):825-834.
31. Current policies: public health emergenciesddentistry is
essential health care. American Dental Association; 2020.
Accessed December 20, 2020. https://www.ada.org/about/
governance/current-policies
32. Current policies: public health emergenciesdtemporary
expansion of scope during a public health crisis. American
Dental Association; 2020. Accessed December 20, 2020.
https://www.ada.org/about/governance/current-policies
33. Perlin JB. Health information technology interop-
erability and use for better care and evidence. J Am Med
Assoc. 2016;316(16):1667-1668.
34. Torres-Urquidy MH, Powell V, Geist S-MRY,
Mishra S, Chaudhari M, Allen M. Health information
technology considerations of medical and dental data inte-
gration. In: Acharya A, Powell V, Torres-Urquidy MH,
Posteraro RH, Thyvalikakath TP, eds. Integration of Medical
and Dental Care and Patient Data. 2nd ed., Springer; 2019:
155-206.
35. ADA Guide to CDT’s “COVID-19” Vaccination
Procedure CodeseVersion 1eMarch 22, 2021. Accessed
October 8, 2021. http://www.ada.org/w/media/ADA/
Publications/Files/CDT_COVID_19_VaccinationProcedure
CodeGuidance_2021Mar.pdf
36. Simon L, Obadan-Udoh E, Yansane AI, et al.
Improving oral-systemic healthcare through the interop-
erability of electronic medical and dental records: an
exploratory study. Appl Clin Inform. 2019;10(3):367-376.
37. Acharya A, Shimpi N, Mahnke A, Mathias R, Ye Z.
Medical care providers’ perspectives on dental information
needs in electronic health records. JADA. 2017;148(5):
328-337.
38. Torres-Urquidy MH, Powell V, Din F, Jurkovich M,
Bertaud-Gounot V. Knowledge standardization, manage-
ment, and integration. In: Acharya A, Powell V, Torres-
Urquidy MH, Posteraro RH, Thyvalikakath TP, eds.
Integration of Medical and Dental Care and Patient Data. 2nd
ed., Springer; 2019:221-251.

39. Rudman W, Hart-Hester S, Jones W, Caputo N,
Madison M. Integrating medical and dental records: a new
frontier in health information management. J Am Hlth
Info Mgt Assoc. 2010;81(10):36-39.
153(1) n http://jada.ada.org n January 2022

mailto:bruce.dye@ucanschutz.edu
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref1
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref1
https://www.ada.org/resources/coronavirus/covid-19-vaccine-regulations-for-dentists-map
https://www.ada.org/resources/coronavirus/covid-19-vaccine-regulations-for-dentists-map
https://www.ada.org/publications/ada-news/2021/march/dentists-dental-students-among-providers-now-authorized-to-administer-covid-19-vaccine-nationwide
https://www.ada.org/publications/ada-news/2021/march/dentists-dental-students-among-providers-now-authorized-to-administer-covid-19-vaccine-nationwide
https://www.ada.org/publications/ada-news/2021/march/dentists-dental-students-among-providers-now-authorized-to-administer-covid-19-vaccine-nationwide
https://www.ada.org/publications/ada-news/2021/march/dentists-dental-students-among-providers-now-authorized-to-administer-covid-19-vaccine-nationwide
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://public-inspection.federalregister.gov/2021-05401.pdf?utm_campaign=pi%20subscription%20mailing%20list&amp;utm_source=federalregister.gov&amp;utm_medium=email
https://ebusiness.ada.org/education/viewcourse.aspx?id=518
https://ebusiness.ada.org/education/viewcourse.aspx?id=518
https://ebusiness.ada.org/education/viewcourse.aspx?id=518
https://www.cdc.gov/vaccines/covid-19/downloads/Guide-for-Jurisdictions-on-PCP-COVID-19-Vaccination.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/Guide-for-Jurisdictions-on-PCP-COVID-19-Vaccination.pdf
https://www.cdc.gov/vaccines/covid-19/downloads/Guide-for-Jurisdictions-on-PCP-COVID-19-Vaccination.pdf
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref7
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref7
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref7
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref7
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref8
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref8
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref8
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref9
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref9
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref9
https://www.cdc.gov/ehrmeaningfuluse/introduction.html
https://www.cdc.gov/ehrmeaningfuluse/introduction.html
https://www.healthit.gov/faq/what-are-advantages-electronic-health-records
https://www.healthit.gov/faq/what-are-advantages-electronic-health-records
https://www.healthit.gov/faq/what-are-advantages-electronic-health-records
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref12
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref12
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref12
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref12
https://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php
https://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php
https://dashboard.healthit.gov/quickstats/pages/physician-ehr-adoption-trends.php
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref14
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref14
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref14
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref14
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref15
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref15
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref15
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref15
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref16
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref16
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref16
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref16
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref17
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref17
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref17
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref39
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref39
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref39
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref18
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref18
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref18
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0121_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0121_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0121_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0720_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0720_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/files/resources/research/hpi/hpigraphic_0720_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/ada/ada/science-and-research/hpi/files/hpigraphic_0818_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/ada/ada/science-and-research/hpi/files/hpigraphic_0818_1.pdf
https://www.ada.org/-/media/project/ada-organization/ada/ada-org/ada/ada/science-and-research/hpi/files/hpigraphic_0818_1.pdf
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref22
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref22
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref22
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref22
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref23
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref23
https://hsdm.harvard.edu/news/us-surgeon-general-addresses-importance-oral-health-and-prominence-social-determinants
https://hsdm.harvard.edu/news/us-surgeon-general-addresses-importance-oral-health-and-prominence-social-determinants
https://hsdm.harvard.edu/news/us-surgeon-general-addresses-importance-oral-health-and-prominence-social-determinants
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref25
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref26
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref26
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref26
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref26
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref27
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref27
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref27
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref27
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref28
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref28
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref29
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref29
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref29
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref29
https://www.ada.org/about/governance/current-policies
https://www.ada.org/about/governance/current-policies
https://www.ada.org/about/governance/current-policies
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref31
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref31
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref31
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref32
http://www.ada.org/%7E/media/ADA/Publications/Files/CDT_COVID_19_VaccinationProcedureCodeGuidance_2021Mar.pdf
http://www.ada.org/%7E/media/ADA/Publications/Files/CDT_COVID_19_VaccinationProcedureCodeGuidance_2021Mar.pdf
http://www.ada.org/%7E/media/ADA/Publications/Files/CDT_COVID_19_VaccinationProcedureCodeGuidance_2021Mar.pdf
http://www.ada.org/%7E/media/ADA/Publications/Files/CDT_COVID_19_VaccinationProcedureCodeGuidance_2021Mar.pdf
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref34
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref34
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref34
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref34
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref35
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref35
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref35
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref35
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref36
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref37
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref37
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref37
http://refhub.elsevier.com/S0002-8177(21)00708-X/sref37
http://jada.ada.org

