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In December 2019, the coronavirus disease 2019 (COVID-19) was first identified as an acute infectious disease in Wuhan, China, and subsequently led to an ongoing pandemic. At the onset of the pandemic, dental professionals were understood to face the greatest exposure risk to SARS-CoV-2 due to aerosolization of fluids from the oral cavity and respiratory airways. As a result, dental professionals, including academic institutions and their students and residents, halted much of their operations to minimize exposure risks and potentially slow the spread of infection to peers and patients alike. Currently, there is little in the literature that describes the changes that academic institutions have implemented in the face of pandemics. This study will discuss the chronology, modifications, and possible resultant outcomes of COVID-19 related events in respect to graduate endodontic programs in the United States.
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INTRODUCTION

The coronavirus disease of 2019 (COVID-19) is the most recent pandemic in modern history after the World Health Organization declared it a pandemic in March of 2020 (1). The previously most devastating pandemic was that of the “Spanish Flu of 1918,” caused by a particularly virulent strain of H1N1 influenza that left 50 million dead. Since then there have been three additional pandemics—in 1957, 1968, and 2009 (2). The advancement of medicine, technologies, and knowledge—particularly of diagnosis, vaccination, and disease surveillance—has greatly improved the prevention and supportive care of diseases since 1918. Although there are organizations tasked with pandemic response planning, there are still great challenges in preparedness, management, and treatment modalities for widespread novel diseases. In particular, there is little in the literature that describes the preparation and responses of the dental field and its educational institutions to pandemics, specifically ones transmitted by aerosols. This article strives to review the chronology, modifications, and possible resultant outcomes of COVID-19 related events with a focus on graduate endodontic programs in the United States.



ENDODONTICS SPECIALTY EDUCATION

Endodontics is a specialty of dentistry recognized by the American Dental Association (3) that specializes in diagnosing and treating tooth pain and performing root canal treatment (4). To become an endodontist in the United States, one requires training beyond dental school; currently, there are 56 operational postgraduate endodontic programs in the United States that are accredited by the Commission on Dental Accreditation (5, 6) (Table 1). The length of the programs may range from 24 to 36 months, and graduates may receive a Certificate in Endodontics or in conjunction with a Master's degree, which is not offered in every program. Graduate endodontic programs also vary in their respective institutions; they may be public, private, federal, hospital-based, or through the Armed Forces.


Table 1. Postgraduate endodontic programs in the United States.
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Standards of Clinical Practice and Dental Education

In the United States, entry into the dental profession requires graduation from a Commission on Dental Accreditation (CODA)-accredited dental school. Admission into a dental school may require a bachelor's degree, satisfying a number of course requirements (i.e., Biology, General Chemistry, Organic Chemistry, etc.), and a satisfactory score on the Dental Admission Test if one is an American citizen. International applicants may be required to have additional requirements, such as taking the Test of English as a Foreign Language. The ability to legally practice dentistry varies state by state. While all mandate that an applicant for licensure to practice dentistry must graduate from a dental school, some require that the applicant complete a minimum of 1 year of postgraduate training in general dentistry (7) or that the applicant successfully pass a competency exam proctored by various organizations (i.e., Western Regional Examining Board, Commission on Dental Competency Assessments, etc.) (8).



Organizations and Associations That Influence the Practice of Dentistry

The American Dental Association (ADA) is the accredited dental standards body of the American National Standards Institute and is also the representative for the International Organization for Standardization Technical Committee in Dentistry (9). The ADA was founded in 1859 and serves as the largest national dental association; it plays a role in advocating for dentists and dental public health (10). The ADA also serves to provide standards in many aspects of the dental profession. While the ADA works on the national level, there are also state and local dental governing bodies.

The American Association of Endodontists (AAE) is the national organization for the field of endodontics founded in 1943 that advocates for the specialty, which was recognized by the ADA in 1963 (11). Like the ADA, the AAE plays a role in advocating for the dental public health, especially in regard to patient pulpal and periapical health.

The CODA (5) was established in 1975 and serves the public and profession by developing accreditation standards that promote and monitor the continuous quality and improvement of dental education programs (12). Dental education programs must report to CODA to maintain accreditation. During the COVID-19 pandemic, dental education programs were required to report to CODA the changes implemented in each respective program, which will be discussed later in this report.




CHRONOLOGY OF COVID-19 RELATED EVENTS LEADING TO THE INTERRUPTION DENTAL EDUCATION AND/OR PRACTICE

The first confirmed case of SARS-CoV-2 in the United States was reported on January 20, 2020 (13, 14) in the state of Washington. The first reported death from the disease was February 6, 2020, from the San Francisco Bay Area (15). It was not until March 2020 that COVID-19 made its impact on the day-to-day lives of Americans. Restrictions on public gatherings were made to reduce or slow the spread of the disease, which included the immediate halt of in-person attendance in schools. Endodontic programs were not immune to these stipulations. In-person classes moved to remote learning modalities, and patient care was limited to an emergency-basis only. As COVID-19 has become better understood, guidelines for dental-related patient care changed and continue to change. See Figure 1 for a summary of the COVID-19 related changes to dental education and practice (14–20).
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FIGURE 1. Events pertaining to the interruption of dental education and practice in the United States.




TEMPORARY MODIFICATIONS


Clinical Care

On March 16, 2020, the ADA voted to recommend that dentists postpone all but emergency and urgent care in order to help mitigate the spread of COVID-19 and alleviate the burden that dental emergencies would place on hospital emergency departments (21). Tele-dentistry was encouraged to monitor patient symptoms unless treatment was absolutely indicated as a true dental emergency (22).

Endodontic programs in the United States were restricted to emergency clinical care. Due to the nature of dental pain, oftentimes being related to endodontic pain, endodontists and endodontic programs were operating as frontline workers (23).

In direct response to the COVID-19 pandemic, new protocols were implemented for screening patients prior to their appointments, as well as when they arrive for treatment (24), which will be described later in this article.



Curriculum Delivery and Content

In-person activities unrelated to direct patient care were re-directed to distance learning modalities, such as conference calls, Zoom, Skype, Webex, and webinars or online continuing education courses. These aspects of a curriculum include didactic courses, literature reviews, and case seminars. The delivery of didactic content also varied among synchronous and asynchronous methods. Asynchronous content delivery offers students the opportunity to learn at their own pace. There are ongoing studies focused on evaluating the differences in performance between synchronous and asynchronous delivery of educational content. Previous examinations that had been held in person also saw a change. Examinations were administered online, as written projects, or through conference calls in the form of oral examinations. Future studies should quantitate these different forms of examinations across the different postgraduate endodontic programs, which may help identify whether these temporary modifications are adequate assessment modalities.


The Role of the American Dental Association's CODA Policy on Interruption of Education

The COVID-19-related interruptions to clinical care and other academic activities in postgraduate endodontic programs merited accommodations by CODA, which released a statement regarding COVID-19 as early as March 13, 2020 (25). CODA released its first announcement for guidance on the interruption of education on March 30, 2020, after receiving guidance from the United States Department of Education (26); the organization then announced on April 3, 2020, to dental education programs that they report on their respective interruptions to education as a result of the pandemic by May 15, 2020 (27).

On April 14, 2020, temporary flexibility in accreditation standards in response to COVID-19 for the Class of 2020 was released (28). This included temporary flexibility related to the percentage of time dedicated to clinical care and research requirements, as well as assessment methods. Since the April announcement, CODA has met several times to announce amendments to or extensions on the initial temporary guidelines. As early as August 2020, CODA extended use of distance education through December 31, 2020 (27). CODA announced October 20, 2020 temporary guidelines for accreditation standards for the Class of 2021 (29).

In respect to graduate endodontics, CODA has allowed the temporary use of distance education and the use of simulated competencies in lieu of patient-based scenarios should it be necessary. As of the October 2020 temporary guidelines for graduates of the Class of 2021, programs have been allowed to adjust minimum program expectations, provided that the program assures that its resident is competent upon graduation. In addition to the quantitative changes that CODA recommends, the organization similarly suggested temporal changes from the minimum of 104 weeks to 24 months with a minimum of 40% and maximum of 60% of the program devoted to clinical care. Modification to research requirements was also recommended: a program may accept a research protocol in lieu of a publishable manuscript (29). This change is particularly helpful to residents who are enrolled in a Master's in Science (MS) program as school lockdowns have halted most if not all research activities. Changes in CODA-recommended graduation minimums for the Class of 2022 remain to be seen.



Support of the AAE to Postgraduate Education

Staying true to their commitment in supporting endodontic education, the AAE through its Committee on Educational Affairs organized a virtual lecture series for endodontic residents in North America. This is in addition to the COVID-19 related webinars that can be accessed free of charge by the public. The lectures spanned various advanced endodontic topics for 7 weeks. The lectures, which were delivered mostly by program directors or educators, served two purposes: (1) to continue educating the residents and (2) to comply with CODA's standards for curriculum and program duration even during the restrictions on in-person activities. CODA would eventually modify its advanced specialty education in endodontics standards for the Class of 2020, but at the start of the pandemic's activity restrictions, endodontic program directors were uncertain on how to comply with CODA's standards. This was especially true for most programs that barely had 3 months left before their senior residents would graduate from their 24-month programs.

The AAE provided the virtual lecture links for the participants to pre-register for the lecture series (30). The attendance and log time of the participants were communicated by the AAE to the program directors, who used the residents' participation time in the lectures as their official attendance record. Each lecturer was given at least 90 min to teach. In April 2020 when the virtual lecture series started, there were a total of 622 endodontic residents in North America. Some schools or residents did not participate in the lecture series; however, from the AAE's attendance record, over 300 individuals pre-registered for each lecture with unique viewers ranging from 220 to 320 during the actual lectures. The virtual lecture series continued even after the in-person activity restrictions were lifted with international speakers from outside North America participating during this period.

In addition to the AAE COVID-19 initiatives, the AAE Foundation launched a COVID-19 Relief Fund to 186 AAE resident members. A total of $93,000 was distributed to 56 endodontic programs in North America. According to the AAE Foundation, the COVID-19 Relief Grants were intended to help offset the financial impact caused by the pandemic and to provide a small token of support during a significant social and economic shift (31).



The Effects of the Temporary Modifications

Although many dental emergencies fall under the jurisdiction of endodontics, many postgraduate endodontic programs saw a great reduction in clinical care. Appointments for asymptomatic patients requiring elective endodontic procedures were postponed until further notice or until an emergency or flare-up occurred. The AAE advised patients see an endodontist only for dental emergencies, which includes severe dental pain, dental infection symptoms (i.e., bleeding, swelling) or a dental infection-related fever (32). As a result, many endodontic residents lost nearly 3 months of clinical experience. In addition, recall exams were canceled to reduce the number of non-emergent patient cases.

As the COVID-19 pandemic carried into the later months of 2020, the endodontic application cycle also saw significant changes to its process. Applicants were unable to sit for the Advanced Dental Admission Test (ADAT); as a result, applicants were not required to have an ADAT score for the 2020–2021 application cycle. Postgraduate endodontic programs held interviews remotely over online teleconferencing applications.





RETURN TO PRACTICE

The ADA released a “Return to Work Interim Guidance Toolkit” in April 2020 (33).


Modifications to Clinical Practice

Patient and provider monitoring has changed vastly since the onset of COVID-19. Patients and providers are screened for COVID-19 symptoms prior to their appointments (Figure 2 with example of screening questions) (34). Some offices and programs have required their patients to obtain COVID-19 tests with a negative result within 2–5 days of their dental appointment. Many providers will record a patient's temperature as part of the screening process in addition to a questionnaire when the patient arrives for their appointment. As patients arrive, they are asked to socially distance in the waiting room and that they wear masks. Some offices or programs have asked patients to wash their hands and perform an oral disinfecting rinse (i.e., hydrogen peroxide, chlorhexidine, Listerine®) prior to being seated in the dental chair.


[image: Figure 2]
FIGURE 2. Example screening form from the University of the Pacific.


Although the ADA recommends that dental providers use universal precautions in patient care, the use of National Institute for Occupational Safety and Health (NIOSH)-approved or tested N95 masks, fluid impervious gowns, face shields, and hair coverings has become more prevalent. At the onset of the COVID-19 pandemic in the United States, it was recommended that all aerosol-generating procedures (except for true dental emergencies) be delayed. The practice of cleaning chairs, operatories, and instruments still follow pre-existing universal protocols and may even extend to other areas outside of clinical practice, including disinfection of doors, chairs, and other items in bathrooms and waiting rooms (35).



Timeline and Capacity Limitations for Clinical Activities

Dental offices and schools are subject to scrutiny at the state and local levels; as a result, “stay-at-home” and “re-opening” dates varied considerably across the United States. Some states installed “re-opening” plans that were predicated on the numbers of new and active cases of COVID-19 infections. These metrics therefore defined which businesses and institutions were considered essential to the public and also defined the capacity by which these practices could operate. While most states enforced “stay-at-home” orders, some states such as Arkansas, Iowa, Nebraska, North Dakota, South Dakota, and Wyoming held off on any orders (36). Figure 3 depicts the early, middle, and later dates when states declared “stay-at-home orders” and ceased most operations. Figure 4 depicts the early, middle, and later dates when states “re-opened.” Figure 5 depicts the early, middle, and later dates when states declared that dental practices could begin “normal” operations following public health guidelines (37–39). Clinical operations at dental schools similarly followed local public health guidelines; the number of patients seen in these settings was limited by the number of people allowed in the buildings according to social distancing guidelines. As a result, some clinics were not able to operate at their full capacity.


[image: Figure 3]
FIGURE 3. Original stay-at-home orders.
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FIGURE 4. Stay-at-home orders lifted.
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FIGURE 5. Dental practices may open.





RECOMMENDATION AND CONCLUSION

This article serves as a general historical account of COVID-19 and its effects on postgraduate endodontic programs in the United States. Further studies are required to identify quantitative data of COVID-19 effects on postgraduate programs, especially the effects on the classes of 2020, 2021, and 2022. In addition, this study may serve as insight for future educational operations to improve student and resident experiences and improved patient outcomes in the event of a future outbreak of infectious disease.

The COVID-19 pandemic, while debilitating, has revealed the adaptability and resourcefulness of many institutions. Online delivery of educational content is not a new concept with distinct advantages even in a healthcare profession such as dentistry (40). It was readily embraced during these challenging times, but it also highlighted some obstacles, especially during the early weeks of the COVID-19 shutdown. The most frequently encountered obstacles were difficulties experienced by both educators and students in adjusting to different online learning styles, having to perform responsibilities at home, and poor communication or lack of clear directions from educators (41). Generational gaps were evident in the early stages in adopting distance learning; however, the user-friendly interface of many of the virtual communications platform continue to evolve to facilitate ease of use.

In the midst of the explosion of virtual education, we have learned that both synchronous and asynchronous delivery of educational content may play a role in the future of dental education curricula. Educators should therefore continuously adapt to situations that may affect their programs, residents, or students. While the distance learning model has been successful in continuing the delivery of dental educational content, the future psycho-social effects and more tangible effects such as board examination scores are yet to be determined. Further studies are indicated to quantitate these long-term effects of COVID-19. In the meantime, we recommend that individuals and institutions alike remain flexible and embrace technological advances in these and future times of duress to assure that future dental professionals can competently and safely treat patients.
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COVID-15. The fataitis i this region were not
tavelreloted ond become known a2 the firct
instances of community-spread COVID- 19 inthe
United Stotes 191

COVID-19 DECLARED A NATIONAL
EMERGENCY

President of the United States Donald ). Trump issued
o notional emeraency declarotions under the
Statford Act and Nationol Emergencies Act (1),

DENTAL ORGANIZATIONS RESPOND TO
covip-19

The ADA released o stotement recommending thot
denists natiomwide postpone electve procedures i)
Moy dentol schools ond postgroduote programs.
followed sui. o March 18, 3070, the ADA reeosed
uidelines on identitying trae dertal emergencies (16).
potent care were rediected to dlsonce icarning,
Bentol censure organizations postponed examination
dotes ond began to move owas from cxoms with Ive

CODA ASKS ACCREDITED DENTAL
PROGRAMS FOR DETAILS ON COVID~19
RESPONSE

CODA announced that it will equire all accredited
dentol programs to submit their reports on distonce
leatning. enhanced activities. and other educational
activities by Moy 15th (19)

THE ADA RELEASES INTERIM PPE GUIDANCE
AS SOME STATES CONSIDER RE-OPENING

The ADA released guidelines to help dental practices
lower the risk of COVID-19 transmission, including the
use of N-95 masks. goggles or faceshields. and
gowns. head and feet coverings.

THE JOINT COMMISSION MANDATES FACE
COVERINGS IN HEALTH CARE SETTINGS

The Joint Commission mondoted thot all healthcare
providers. patients, and visitors wear face coverings
within healtheare settings to minimize the potential
for community spread of COVID-19. They.
recommended that heoltheare providers ot least wear
@ cloth mask when leaving their home. per CDC
recommendations (20)

DENTAL PRACTICES BEGIN RE-OPENING.

Practices begon secing patients for clective dentol
care, though some oerosol precautions were still
token ond mony offices and institutions implemented
pre-oppointment screenings and in-office screenings
for COVID-15.

COVID-19 ADJUSTMENT

Dental offices and educational institutions began
adjusting to the new status quo in @ COVID-19 ero.
Uicensure organizations planned for in-person
‘examinations on manikins for June 2020 and dental
schools began to prepare their 2020 graduates for
graduction. Few programs were seeing patients for
elective dental care. Dotes for national boord exams
and the ADAT and DAT continued to be canceled or
postponed. The ADEA PASS 2020-2021 cycle for
postgraduste opplications opened on May 14th.

DENTAL PROGRAMS BEGIN TO RE-OPEN

Dentol education programs begon to sce patients for
non-emergency care at o lowered totol capacity
compared to pre-COVID-19. Schools and programs
were guided by stote and local regulations. Many
continued to screen patients for COVID-1 or required
potients to be tested for COVID-19 prior to their
appointment.

DENTAL PROGRAMS WELCOME NEW
STUDENTS AND RESIDENTS

With o new academic year beginning, dentol schools
and postroduate progroms welcomed their new
classes with limited in-person activities and continued
with distance learning. Clinical core wos stil
operating at o limited capacity os for os number of
procedures and minimizing aerosol-generating
procedures. Postgraduate Endodontic programs hold
interviews onlinc,

PROGRESSIVE RE-OPENING OF
CLASSROOM-BASED AND IN-PERSON
ACTIVITIES

Dental schools and postgraduate programs continue
to increase operating capacity

LONG TERM EFFECTS

The effects of COVID-19 on the current classes remain
to be seen. Although many institutions strive to return
to normal operating capacities, COVID-19 shows no
signs of slowing o of present in the United States.
With the impending orrival of the 2020-2021 flu
season. close monitoring of both provider and potient
Symptoms, 03 well o3 increasing the rate of testing,
and the arrival of vaccines will be crucial to operoting
ata sofe level

Future

Pleose refer to References for sources,
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1. Within the last 10 doys
have you been diagnosed with
COVID-19 or had a test
<onfirming you have the
virus?

2.00 you live n the same
household with, or have you
had close contact (6 ect for
more than 10 minutes while
not wearing face covering)
with someone who in the past
14 days has been i isolation
for COVID-19 or had a test
confirming they have the
virus?

S

3. Hove you hod any one or
more of these sumatams

today or within the past 24,
hours?
Oves

easa indicate any symptoms tht are
not atrbuted to existing conditions
(09, olergies)

Couon
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Unexplaned ever (21000 F)
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Sore throst
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Runny o congested nose
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