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Abstract: Over the past year our attention has inevitably been on the coronavirus pandemic, the health and welfare of our families, 
patients, and office staffs as well as the re-opening of our dental practices. In addition, the opioid crisis continues, is very likely to worsen 
as a result of the pandemic and continues to be a challenge to Dentistry. National public health issues and healthcare disparities continue 
and have created a global concern for providing evidence-based, adequate pain management in the dental setting. We have brought together 
a group of national thought leaders and experts in this field who will share their insights on the current state of opioid prescribing in 
Dentistry and describe some of the exciting work being done in advancing pain management.  
The learning objectives for this conference proceedings were: 

(1) Describing the implications of current public health concerns for safe and effective pain management in dental medicine.
(2) Identifying risk factors and understanding the current guidelines for the use of opioid and non-opioid medications in dental 

medicine.
(3) Analyzing the interprofessional collaborations necessary for effective pain management in dental medicine.
(4) Recognizing the challenges and opportunities brought about by the COVID-19 pandemic for the dental profession.
(5) Applying evidence-based strategies for managing the complex pain patient in the dental setting.
(6) Appraising new and future modalities for the assessment and management of orofacial pain.
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Forward
Steven J Scrivani 

Regardless of its etiology, alleviating pain is an essential right for everyone. Dental Medicine has been at the forefront of 
treating acute pain, whether from inflammation, infection, trauma, or pathology, in addition to post-surgical and post- 
procedural pain. Dentists have been well-trained to provide the proper pain management strategies for these conditions 
with a wide variety of modalities, including prescribing appropriate analgesic pharmacotherapy. Additionally, as the 
scope of Dental Medicine has evolved, there are more complex disease and patient related issues that can confound safe 
and effective pain management.

In 2008, the American Dental Association’s Commission on Dental Accreditation (CODA) began accrediting Advanced 
Dental Education Training Programs in Orofacial Pain that satisfactorily met CODA Standards. One bright step occurred in 
March of 2020 when the National Commission on Recognition of Dental Specialties and Certifying Boards officially 
recognized Orofacial Pain as the 12th Dental Specialty. Currently, in the United States, there are 12 fully accredited 
Orofacial Pain Training Programs with a minimum of 2 years of full-time postgraduate education.

Regardless of the many advances in Dental Medicine over the past century, there continue to be numerous scientific, 
clinician, patient, public health, and societal issues that have affected the advancement of pain management. The rising 
use and abuse of opioids and opioid-related deaths plagued the profession and society for a number of years. Continuing 
Education specific to safe and effective pain management, risk assessment for substance use disorder, proper opioid 
prescribing, naloxone training, regulatory and law enforcement guidelines and follow up care are now mandatory in 24 
states, and 7 states specifically define the content of these courses.

The Coronavirus pandemic has changed the way we all live and interact with one another and has certainly impacted 
Dental Medicine. With this, the utilization of virtual patient care visits has increased and revolutionized some aspects of 
dental care and will continue to impact oral healthcare in the future. Marked disparities affect all aspects of healthcare. 
The need for improved diagnostic criteria, more appropriate guidelines for the pediatric, adolescent, and geriatric 
populations, rising costs for care and the global impact of oral disorders all need to be addressed. The New Surgeon 
General’s Report on Oral Health is expected to bring attention to these and other areas of concern.

Dental Medicine is in a position to continue as a leader in pain management and Dental Education continues to 
advance the concept of Interprofessional Training (Education) involving the fields of Dental Hygiene, Medicine, Nursing, 
Psychology, and Pharmacy. Numerous Dental Schools have adapted their curricula to meet the growing needs of 
contemporary healthcare in our country. The evaluation, diagnosis and management of pain is only one of these areas 
requiring attention.

On April 10, 2021 a Virtual Symposium was held, titled, “Pain Management for Dental Medicine: Opioids, 
Coronavirus and Beyond” in collaboration with Tufts University School of Dental Medicine, Harvard School of 
Dental Medicine, and Massachusetts General Hospital. This program, along with a Dental Clinics of North America 
special issue and 10 online Continuing Education modules addressing these issues were developed, tested, and 
disseminated through grants from Coverys Community Healthcare Foundation and RIZE Massachusetts.

This timely symposium addressed a series of issues vital to pain management in Dental Medicine for 2021 and 
beyond. The Proceedings in this Journal are a synopsis of the 2 Keynote addresses, and 9 presentations and discussions. 

Topics
Precision Medicine for Orofacial Pain Management
Christian S Stohler, DMD, DrMedDent
The Controlled Substance Risk Assessment Program in Dentistry: Development, Barriers and Opportunities
Ronald J Kulich, PhD
Opioid Moderatism - Dental Implications
Michael E Schatman, PhD, DAAPM
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Opioid Sparing in Children and Adolescents for the Dental Provider
Cory M Resnick, DMD, MD
Non-Opioid Medications and New Pharmacotherapy in the Pipeline
Lori Reisner, PharmD, FCSHP
Telehealth in the Age of Coronavirus and Beyond
Mark A Lerman, DMD
COVID-19 Effects on the Opioid Epidemic: Lessons Learned
Jenna L McCauley, PhD
Healthcare Disparities in Oral Health and Pain Medicine: Considerations Due to the COVID-19 Pandemic
Nicole Holland, DMD
International Classification of Orofacial Pain (ICOP) - The Good, The Bad, and The Indifferent
Shruti Handa, BDS, DMD
Innovative Imaging Studies and More. What it Means for Orofacial Pain and Dental Medicine
Alexandre F DaSilva, DDS, DMedSc
Slow Ideas: Whose Time Has Come
R Bruce Donoff, DMD, MD 

Precision Medicine for Orofacial Pain Management
Christian S Stohler 

Precision medicine, originally called personalized medicine (strongly emphasizing the role of individual gene variants) 
represents an emerging approach for the treatment, management and prevention of disease that acknowledges the 
comprehensive contribution of individual gene variants, but also environment and lifestyles. The 2011 Report of the 
US National Research Council, “Towards Precision Medicine: Building a Knowledge Network for Biomedical Research 
and a New Taxonomy of Disease” set the intellectual foundation that subsequently became a funded US initiative as 
identified in President Obama’s 2015 State of the Union Address.1 This initiative - an extension of the Human Genome 
Project - should be understood as the path towards better health and health outcomes, with significant investments in 
infrastructure and standards comparable to the US initiative to create a national highway system.2 Clinicians will slowly 
depart from determining interventions based on average response rates established by means of clinical trials alone, to 
querying huge data lakes, representing millions of people to pair each patient with a personal matched treatment with 
minimized adverse reactions. This type of practice is increasingly referred to as “big data medicine”, as it captures, 
analyzes and suggests actions using data science tools based on a wide range of genomic, molecular, cellular, physiolo-
gical, clinical, behavioral, social, lifestyle and environmental parameters applicable to an individual person. In-office 
acquired health data will increasingly be complemented by information obtained from a host of wearable digital sensors 
that are interfaced with the electronic personal health record (ePHR), accessible to a growingly accountable and 
incentivized patient, and appropriately digested by the electronic health record owned by the respective health network 
system (n-EHR).

The driving factor for conceptualizing precision medicine beyond the emphasis on gene variants, acknowledging the 
significant contributions of risk-conferring behaviors and the environment, was based on the increasing recognition of the 
missing heritability of common, non-communicable diseases that represent a huge financial burden to the US healthcare system. 
For these health conditions - cardiovascular, metabolic, respiratory diseases, and chronic pain conditions - single genetic variants 
do not account for much of their heritability.3 These complex, non-communicable diseases often co-occur in the same individual, 
raising the question of whether the siloed, fragmented health care delivery system and existing disease taxonomies have 
exhausted their utility to support the best use of the accumulated science when applied to patients. The inadequacy of the US 
healthcare system is further put in question by established shortfalls in health outcomes, high costs for care, health inequities, 
well-established structural inefficiencies, missed opportunities, waste and fraud, and finally, harm to patients, calling for greater 
accountability, efficient learning from past mistakes and strong incentives for shaving costs but not quality of care.4 By adopting 
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this new transformational thinking of precision medicine or big data medicine, the choice of care should be determined by 
learning from successfully treated patients that exhibit the closest “biomarker” match with the person of concern, not only 
informing the clinician of the best therapeutic choice for a given patient, but also avoiding harmful and costly treatment 
complications.

The move towards and adoption of precision medicine for orofacial pain appears to be a logical and scientifically 
essential choice. However, structural challenges inherent in the current care delivery system combined with profes-
sional reluctance are obvious when considering practical management issues as persistent orofacial pain conditions - 
more likely than not - are associated with a host of comorbid ailments often beyond the scope of practice of the dental 
practitioner. Limitations imposed by historic scope of US State practice laws combined with the absence of fully 
integrated health information exchanges including medical, behavioral and dental health data by means of a shared 
electronic health record poses an insurmountable climb at this time. Another concern is the fact that the next 
generation of precision medicine-enabling taxonomies are based on fundamental knowledge of diseases assembled 
in network clusters that do not recognize anatomically-defined practice domains, as opposed to the current 
International Classification of Disease that comfortably singles out the respective specialty discipline.5 Medical- 
dental integration must occur for the new thinking of precision medicine/big data medicine to bear fruit in the clinical 
practice of orofacial pain. Nevertheless, the transition from average response medicine to applying data science in 
orofacial pain practice will take its time, as did the development of the national highway system.2 However, the 
emergence of a national highway system that ultimately yielded unprecedented interstate travel as an analogy demands 
a redefinition of the scientific approach to orofacial pain. Failure to do so will only hurt the discipline in the long run.
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The Controlled Substance Risk Assessment Program in Dentistry: 
Development, Barriers and Opportunities
Ronald J Kulich

The development of the opioid crisis set off multiple efforts to change prescribing practices over the past 15 years, and 
this was paired with widespread public policy efforts to mitigate overdose risk. Healthcare providers have undergone 
training to better assess pain and substance use disorder risk, as well as the importance of referring their patients for 
mental health care. Since they largely deal with acute pain, dentists were somewhat late in recognizing these issues, and 
continued to unwittingly prescribe large amounts of opioids for procedures such as 3rd molar extractions.1 Nonetheless, 
educational outreach had an impact, and now we have seen a substantive reduction in opioid prescribing in dental 
practice. Indeed, there is a clear recognition that non-opioid analgesics may be equally or effective for their patients.2

Collaboration between Tufts and Harvard University faculty resulted in the award of two grants aimed at developing, 
validating, and dissemination a series of 10 training modules addressing Controlled Substance Risk Assessment for 
dentistry. These materials are now fully accessible, and we anticipate future updates.3,4

Although developing and providing risk mitigation content proves challenging in all areas of healthcare, there are 
unique barriers in dentistry. Dentists still typically fail to undertake even brief controlled substance risk assessments in 
their practices. This group also remains among the least adherent with respect to checking and documenting results of 
state Prescription Drug Monitoring Programs (PDMPs).5 There are examples of orofacial pain training programs in 
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which no members of the faculty are registered with their state PDMP, while others have 100% of their staff participating 
in the state mandated program. We undertook an electronic dental record review for 2018 and 2019, accessing 3500 
e-records. Although some subspecialty practices may have been excluded, we found only 12 e-record hits in a search 
using multiple PDMP terms. Are dentists failing to utilize the state PDMPs, or just failing to document the results of their 
searches? The answer remains unclear.

There also are few financial incentives to conduct a substance use risk assessment in dentistry. A primary care 
physician or nurse practitioner’s practice may receive nominal financial incentives for completing formal patient risks 
screenings, while dental insurance typically provides no such incentives. Dental medical e-records present another major 
problem, as none are structured to easily include risk screeners. These records also are rarely accessible to other types of 
healthcare provides, a contrast to medical e-records which are increasingly assessable across multiple healthcare groups.

Despite some worthy efforts to promote interprofessional care, many dental practices are still isolated from other 
healthcare groups. When encountering a patient with substance use risk or a problematic PDMP result, the dentist may 
not have the time or enthusiasm to initiate contact with the primary care physician or mental health provider, and comfort 
with this effort remains lacking. Complicating the process, referral resources may be fewer for the dentist with limited access 
to mental health or addiction specialists.6

To better addressed these disparities across disciplines, we were afforded a novel opportunity to utilize our virtual 
Interprofessional Pain and Headache Rounds as a vehicle for substance use risk training, a weekly grand rounds program in 
operation for more than 20 years. In addition to practicing dentists and orofacial pain specialists, the Rounds attendees were 
broadly represented by the fields of psychology, neurology, internal medicine, addiction medicine, rehabilitation medicine, 
and multiple other healthcare specialties.

Utilizing this format, we provided training module access to 565 dentists over the past year, with 42% specializing in 
orofacial pain. Those enrolled in the complete pre-post content testing numbered 125. Our experience with the 
development and dissemination of this program produced a number of insights, some of which were noted above. 
Despite this and other national efforts to provide outreach to dentistry, barriers still exist. Public policy efforts are likely 
needed to change and better incentivize best-practice approaches. To our great satisfaction, we did find that subgroups of 
dentists reached out to us as a result of the trainings and sought to weave controlled substance risk into their practices. 
These self-designated “champions” typically came from the ranks of orofacial pain specialists, a group that have been on 
the forefront of dealing with the most complex patients who typically present with psychiatric comorbidities. We are now 
placing a greater focus on developing a national group of “champions,” and potentially better integrating these services 
into the practice of dentistry.
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Opioid Moderatism – Dental Implications
Michael E Schatman

For roughly the past decade, the American pain care community has been in the throes of the “opioid wars”,1,2 pitting 
those professing “anti-opioid” sentiments against those identified as “pro-opioid”. Many of the arguments made by both 
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factions have been agenda-based and not particularly scientific, with considerable zealotry evident. In 2019, Schatman 
and colleagues3 published a call for “opioid moderatism”, noting that while reverting to the clear patterns of over-
utilization of opioid analgesia that were evidenced during the first decade of this millennium would not be prudent, 
neither is the deepening climate of opiophobia and oligoanalgesia that has become progressively more prevalent in the 
United States over the past decade. A search for a “sane middle ground” in which opioids are prescribed judiciously as 
a last treatment option with prescribers responsible for exercising thorough and consistent risk mitigation was urged.

Although in 2012 dentists ranked second only to family practitioners as the leading prescribers of opioids in the US,4 

their reduction in relative prescribing from 15.5% of all US opioid prescriptions to 6.4% between 1998 and 2012 was 
commendable. Opioid moderatism in dentistry was suggested as early as 1999, with Bullock noting the subjectivity of 
pain severity and the imperative of taking a phenomenological approach to each patient’s analgesia needs.5 Regarding 
patients with chemical dependency issues, Chiodo and Tolle noted the ethical obligation of dentists to avoid simply 
refusing to prescribe, but rather to consider prescription within the context of multimodal care – including referral to 
chemical dependence specialists.6

Groundbreaking work by Denisco and colleagues7 in 2011 elucidated the importance of risk mitigation by dentists 
prescribing opioids, including balancing individual patients’ needs for analgesia with societal responsibility, inter-
professional communication, disposal of leftover opioids and drug take-back programs, use of a screening, brief 
intervention and referral to treatment (SBIRT) model, potential use of urine drug testing, and consultation with states’ 
Prescription Drug Monitoring Programs (PDMPs). PDMP use among dentists remains inconsistent, with results of 
a 2019 national study indicating that 46.6% of dentists reported having never consulted with a PDMP,8 and a 2020 
investigation determining that only 49.5% of dentists were even PDMP-registered, which was lower than physicians, 
nurse practitioners, physician assistants and pharmacists.9

Reducing opioid prescribing in dentistry has demonstrated its benefits, although it is important to recognize that cessation 
of all opioid prescribing is not going to be beneficial to many patients and to the profession. “Opioid moderatism” is heavily 
contingent upon prescribers taking responsibility for mitigating risk. As has been the case in non-dental medicine, failure to 
mitigate risk in dentistry will potentially result in opiophobia and efforts toward opioid eradication. Dentistry is already 
witnessing published recommendations for arbitrary prescribing limits,10 as well as methodologically flawed research 
“supportive” of eradicating opioid analgesia in dentistry from potentially biased investigators.11 In order to avoid causing 
harm to our patients and maintain acceptable levels of patient satisfaction in addition to maintaining the integrity and humanity 
of the profession, all dentists need to avoid becoming “anti-opioid” or “pro-opioid”, and take an opioid moderatist stance of 
being “pro-patient”. Doing so will require prescribing judiciously when opioids are necessary, as well as taking measures to 
mitigate risk as thoroughly and consistently as is possible.
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Opioid Sparing in Children and Adolescents for the Dental Provider
Cory M Resnick 

The risk for future opioid abuse is increased by 33% after a single exposure to a narcotic during adolescence, even if the 
exposure occurs in a legitimate, prescribed fashion.1 This startling statistic emphasizes the responsibility of dental 
providers in the fight against opioid abuse, as the extraction of third molars is often a healthy patient’s initial contact with 
a narcotic.2,3 Awareness, patient and family education, responsible prescribing practices, and multimodal analgesic 
strategies will allow significant reduction of unnecessary opiate prescriptions.4,5

Our group recently investigated the true need for opioid pain control following this common procedure.6 This was 
a prospective cohort study including consecutive patients presenting for extraction of four asymptomatic third molars 
over a 6-month period. Subjects were asked to report use of all analgesic medications for each of seven days following 
the procedure, and both instructions and prescriptions were standardized. Of the 81 patients who completed the study, 
only 6 (7%) took any oxycodone over the first postoperative week; the average number of oxycodone pills used was 0.04 
±0.24. Patients instead relied primarily on ibuprofen and acetaminophen, which were used for an average of 4.6±2.2 and 
3.4±1.9 days postoperatively, respectively. Six oxycodone tablets were prescribed to each patient during the study; at the 
end of the study period, 466 prescribed oxycodone tablets remained unfilled or unused. The only variable that was 
significantly associated with a higher use of any postoperative analgesic medication was sex: females used more 
analgesics than males. Interestingly, factors that measured difficulty of the procedure and body mass index did not 
influence postoperative analgesic needs.

From our study, we concluded that the need for opioid analgesia following this common procedure is much lower 
than expected. Further, we found that setting expectations regarding the postoperative pain experience prior to the 
procedure, increasing patient and family awareness of the concern regarding unnecessary opioid prescribing, and 
providing a written plan to manage postoperative pain with over-the-counter medication had a significant influence on 
the analgesic approach that patients used. As a result of these outcomes, we decreased and eventually completely 
eliminated opioid prescriptions for routine third molar extraction procedures in our practice and have reinforced our 
peri-operative analgesia patient-family education routines. Since making these changes, we have not seen any notable 
increase in postoperative visits or phone calls requesting opioid analgesics.

This experience exemplifies the critical role that dental providers play in curbing opioid abuse. The third molar 
extraction procedure is merely an example of the many potential times that dentists may unknowingly set a child or 
adolescent down a path toward future opioid dependence. While patient and family education and non-narcotic analgesic 
strategies may encroach on the limited time available in a busy dental practice, these simple measures may significantly 
influence the future of our vulnerable patients.

References
1. Miech R, Johnston L, O’Malley PM, Keyes KM, Heard K. Prescription opioids in adolescence and future opioid misuse. Pediatrics. 2015;136(5): 

e1169–1177. doi:10.1542/peds.2015-1364
2. Maughan BC, Hersh EV, Shofer FS, et al. Unused opioid analgesics and drug disposal following outpatient dental surgery: a randomized controlled 

trial. Drug Alcohol Depend. 2016;168:328–334. doi:10.1016/j.drugalcdep.2016.08.016
3. Mutlu I, Abubaker AO, Laskin DM. Narcotic prescribing habits and other methods of pain control by oral and maxillofacial surgeons after impacted 

third molar removal. J Oral Maxillofac Surg. 2013;71(9):1500–1503. doi:10.1016/j.joms.2013.04.031
4. Denisco RC, Kenna GA, O’Neil MG, et al. Prevention of prescription opioid abuse: the role of the dentist. J AM Dent Assoc. 2011;142(7):800–810.
5. Magraw C, Pham M, Neal T, et al. A multimodal analgesic protocol may reduce opioid use after third molar surgery: a pilot study. Oral Surg Oral 

Med Oral Pathol Oral Radiol. 2018;126(3):214–217. doi:10.1016/j.oooo.2018.04.007
6. Resnick CM, Calabrese CE, Afshar S, Padwa BL. Do oral and maxillofacial surgeons over-prescribe opioids after extraction of asymptomatic third 

molars? J Oral Maxillofac Surg. 2019;77(7):1332–1336. doi:10.1016/j.joms.2019.02.011

Journal of Pain Research 2021:14                                                                                                     https://doi.org/10.2147/JPR.S319373                                                                                                                                                                                                                       

DovePress                                                                                                                       
1377

Dovepress                                                                                                                                                         Scrivani et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.1542/peds.2015-1364
https://doi.org/10.1016/j.drugalcdep.2016.08.016
https://doi.org/10.1016/j.joms.2013.04.031
https://doi.org/10.1016/j.oooo.2018.04.007
https://doi.org/10.1016/j.joms.2019.02.011
https://www.dovepress.com
https://www.dovepress.com


Non-Opioid Medications and New Pharmacotherapy in the Pipeline
Lori Reisner 

Pharmacological agents have a long history of utility in managing orofacial pain and dentists have a range of medications at 
their disposal, with new formulations and types becoming available especially for chronic pain conditions. Recently, COVID-19 
related stresses have precipitated an increased use of opioids, alcohol and cannabinoids,1 and dental data have estimated an 
increased prevalence of symptomatic complaints from daytime clenching or nighttime grinding by at least 15% over pre- 
pandemic periods.

2

Non-steroidal anti-inflammatory drugs (NSAIDs) are effective for post-operative dental and musculoskeletal pain and 
are the mainstay for acute pain; they exist in several chemical subtypes (“families”), and individual patients may respond 
better to one family than another. NSAID use is limited by widespread toxicities including renal, gastrointestinal, 
cardiovascular, and central nervous system (CNS) toxicities. Relatively selective cyclooxygenase (COX-2) inhibitors 
such as celecoxib or meloxicam reduce GI toxicity but may carry the same or marginally greater cardiovascular risks 
over nonselective agents.3 Estimates attribute NSAIDs as responsible for approximately 3200–16,500 deaths in the 
United States annually due to gastrointestinal hemorrhage, and current recommendations are to use the lowest effective 
dose of NSAIDs for the shortest time possible.4

Neuropathic pain conditions are often managed effectively with anticonvulsants or mixed-reuptake antidepres-
sants such as amitriptyline or duloxetine. The older tricyclic antidepressants (TCAs) are considered to have greater 
efficacy for neuropathic pain despite having more cardiovascular and CNS toxicities than do newer agents. Both 
older tricyclic and newer antidepressants are contraindicated with significant heart or liver disease. Tramadol and 
tapentadol are options for neuropathic and non-neuropathic pains in patients who may be limited by side effects of 
other agents, but share potential toxicities of both antidepressants (eg, seizures) and those of opioids (eg, dizziness 
or confusion). Tapentadol requires caution in patients with kidney dysfunction. Gabapentin and pregabalin are 
generally well-tolerated with similar effectiveness to antidepressants. They are associated with drowsiness, dizzi-
ness or mood changes (eg, depression) but less often with life-threatening side effects than other drug classes for 
neuropathic pain.

Local anesthetics and capsaicin are also in the analgesic armamentarium when applied in stents or topically. Topical 
or local application significantly reduces systemic side effects. Capsaicin acceptance is limited by uncomfortable burning 
and need for repeated application. Multiple systematic analyses over the past 2 decades recommend antidepressants and 
gabapentinoids as first-line therapies (strong recommendation), followed by local anesthetics and tramadol for neuro-
pathic pain. Opioids and botulinum are third-line recommendations.

Muscle relaxants are especially useful in temporomandibular disorders (TMD). Of these, baclofen, cycloben-
zaprine and tizanidine have demonstrated intrinsic analgesic properties. Baclofen is a third-line therapy that works at 
the benzodiazepine receptor complex, while tizanidine is similar to clonidine and centrally reduces both pain and 
spasm.5,6 Cyclobenzaprine has shown utility for nighttime bruxism but is chemically related to TCAs, and thus 
shares many of their side effects and toxicities. Drug-drug and drug-disease interactions are always a concern when 
adding these to other analgesic therapies. Drugs in development demonstrating promise include many targeting 
sodium channels in neural membranes, derivatives of endocannabinoids, and other inhibitory compounds.7

Empirically, opioids have little proven benefit for chronic nonmalignant pain and have not demonstrated improved 
pain scores or functional outcomes with long-term use in most studies. Although in certain situations use of opioid 
medication may be warranted,8 significant safety issues dictate that practitioners optimize use of non-opioid analgesics 
for TMD and orofacial pain. Alternative medications include NSAIDs, local anesthetics, muscle relaxants, corticoster-
oids, and biological agents (eg, botulinum toxin). Mechanistically, these agents work either peripherally or centrally by 
decreasing a pain stimulus, pain transmission from the periphery to the central nervous system, or by altering pain 
perception in the cerebral cortex. Opioids reduce pain both centrally and peripherally via these pathways while 
antidepressants and anticonvulsants exert their effects more centrally. Genetic differences in various opioid receptor 
subtypes may encode for analgesic responsivity as well as risk of opioid misuse; practitioners need to be aware of both 
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“high risk” (ie, likelihood of adverse events such as respiratory depression) and “high worry” (risk of aberrant behaviors) 
when prescribing opioids.
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Telehealth in the Age of Coronavirus and Beyond
Mark A Lerman 

Depending on interpretation of the term, “telehealth” has existed for hundreds of years, with examples of telehealth 
service being employed during the Civil War in the form of telegraph usage. Video-based telemedicine was reported in 
the 1950s and 1960s and instances of teledentistry were described as early as the 1990s, yet teledentistry usage remained 
relatively limited until the onset of the COVID-19 pandemic.1,2 Beginning in early 2020, with many patients reluctant to 
seek care in person and health care practices unable to accommodate them due to capacity limits and other restrictions, 
telehealth has provided an opportunity both in the United States and abroad to continue providing service to patients who 
otherwise would have been unable to seek care.3 Early studies have suggested that, for appropriate cases, patients and 
providers are generally satisfied with telehealth services and believe that telehealth makes it easier to receive care.

4

Selected departments at Tufts University School of Dental Medicine (TUSDM) began utilizing telehealth services 
relatively early in the pandemic. Beyond the benefit of being able to provide care to patients while clinics were closed for 
non-emergency services, TUSDM telehealth providers have found anecdotally an advantage of fewer canceled patient 
post-operative visits when compared to in-person appointments. However, teledentistry has limitations when compared to 
in-person visits, including intra-oral evaluation, additional documentation and the associated burden on staff, technical 
restrictions and the need for longer appointment times, and security concerns. Requesting submission of intra-oral 
photographs in advance of an appointment may supplement the patient evaluation, and this practice is recommended; 
however, the quality of the photographs may vary based on factors including the location of the lesion, the device used by 
the patient to take the photograph, and the experience of the patient as a photographer. Providers are encouraged to 
provide documentation in the patient’s health record including: consent to undergo telehealth services; confirmation of 
audio and video connections; the physical location of, role of, and type of device used by each participant; and 
appointment start and end times. Telehealth interstate practice regulations vary by state, and while most states have 
modified current telehealth practice guidelines during the state of emergency, providers are encouraged to familiarize 
themselves with the regulations of the states in which both they and their patients are physically located. When 
considering which of the multiple platforms available for conducting telehealth visits to use, providers must verify 
that their choice of application satisfies all patient privacy concerns.

TUSDM telehealth providers have found that telehealth is not an appropriate substitute for in-person patient visits in all 
cases, but that some of the patients best-suited for telehealth services may be categorized as follows: new patients for whom 
a history may be collected remotely and/or for whom triage is necessary; established patients presenting for post-operative 
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visits or follow-up of chronic conditions; patients being seen for behavioral health concerns. Even after the pandemic 
subsides, telehealth may persist as providers identify selected patients who may continue to benefit from virtual as opposed to 
in-person visits.
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COVID-19 Effects on the Opioid Epidemic: Lessons Learned
Jenna L McCauley 

Prior to the COVID-19 worldwide pandemic and associated mitigation measures, the United States had entered the 
“fourth-wave” of an opioid epidemic. Whereas earlier waves of the epidemic were characterized by increases in overdose 
deaths primarily attributable to prescription opioids (first wave), heroin (second wave), and synthetic illicit opioids (third 
wave), the country was beginning to experience upticks in overdose deaths involving psychostimulants such as 
methamphetamine and cocaine.1 However, multi-level interventions addressing licit and illicit drug supplies, prevention, 
treatment expansion, and naloxone distribution culminated in 2018, contributing to the first national decline in drug 
overdose deaths in 28 years.2 Two cornerstones of these nationwide efforts to decrease risk for overdose included 
expansion of access to: (1) gold-standard medication for opioid use disorder (MOUD), including methadone, buprenor-
phine, and naltrexone; and (2) the overdose reversing agent, naloxone.

3

Systemic disparities in access to treatment, as well as financial instability and associated gaps in insurance coverage, 
were key drivers of the opioid epidemic prior to the pandemic.4,5 Early data regarding the impacts of COVID-19 and 
associated mitigation measures suggest that these disparities have been exacerbated, likely contributing to upticks in fatal 
and non-fatal overdose specifically, and increased substance abuse behaviors more broadly.6–8

Strong evidence supports the effectiveness of MOUD in reducing all-cause and overdose related mortality and 
suggests that substance use treatment response falls in line with that of other chronic, relapsing conditions such as 
hypertension, type 2 diabetes, and asthma.9,10 In spite of these realities, treatment for substance use disorders, including 
MOUD, has continued to be largely siloed from mainstream healthcare, perhaps making it particularly vulnerable to 
pandemic-related impacts.11 Though delays in care and the impacts of diminished healthcare expenditures had 
a widespread impact across the healthcare sector,12 these impacts appeared to more severely affect services that were 
less amenable – for a variety of reasons – to virtual care delivery.13 Similar to dental medicine, addiction medicine was 
particularly hard hit by both individual/patient-level delays in seeking care, as well as systemic closure or limited-service 
provision by substance use treatment providers as a result of the COVID-19 pandemic and associated mitigation 
measures.

In response to the widespread effects of the COVID-19 pandemic, several temporary but noteworthy national 
measures were put into place to address disruptions in MOUD access and naloxone availability by increasing the 
provider base and decreasing barriers to access. Measures broadly included increased flexibility for MOUD providers, 
such as: allowing take-home dosing for stable methadone patients, waiving the requirement for an in-person initial visit 
prior to initiating treatment with buprenorphine via telehealth, and encouragement of waivers of counseling and 
psychosocial treatment requirements when these presented as a barrier to patients receiving MOUD. These measures, 
though currently temporary, present a unique opportunity to evaluate the impact of these policy-level changes on MOUD 
treatment access, utilization, and outcomes, as well as on associated safety data regarding diversion and adverse events.14 

Planned investigations are currently in their early stages.15
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Despite the deserved attention paid to the increasing role of illicit drugs (particularly fentanyl and psychostimulants) 
in the overdose epidemic, as well as noted national declines in both opioid prescribing and prescription opioid-involved 
overdose, it is important to note that prescription opioids continue to contribute to a substantial number of overdose 
deaths each year.1 Although more recent data are needed, data predating the COVID-19 pandemic suggest that patterns of 
opioid prescribing vary by location and that a minority of dentists continue to prescribe opioids in excess of recommen-
dations for acute pain management.16,17 Continued vigilance among dental prescribers is warranted when considering 
opioids for pain management, particularly among adolescents and young adults, given the potential risk conferred for 
future opioid use and abuse.18 Consistent with American Dental Association recommendations,19 dental prescribers 
should standardly consider non-opioid alternatives as first-line pain management options, and if prescribing an opioid, 
should utilize prescription drug monitoring resources and provide thorough patient counseling regarding pain manage-
ment expectations and opioid risk mitigation strategies (eg, secure storage, timely disposal).
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Healthcare Disparities in Oral Health and Pain Medicine: Considerations 
Due to the COVID-19 Pandemic
Nicole Holland 

Disparities in both fields of oral health and pain medicine are well-documented. Although the topic of healthcare 
disparities is not new, COVID-19 has further demonstrated the vast inequities within our healthcare system. Healthcare 
disparities refer to differences in medical service access and utilization, as well as variations in disease rates between 
population groups across various socioeconomic characteristics.1 Social determinants of health – conditions in the places 
where people live, learn, work, and play that affect a wide range of health risks and outcomes2 – not only contribute to 
healthcare disparities but remain imperative issues for pain medicine and oral health practitioners, especially during the 
pandemic and as society recovers from its devastating effects.

Certain racial and socioeconomic groups have poorer oral health; one example is that non-Hispanic Black or 
Mexican-American adults display twice the rates of untreated cavities as do non-Hispanic whites.3 Additionally, low- 
income or uninsured adults are twice as likely to have 1–3 untreated cavities and 3 times more likely to have 4 or more 
untreated cavities as do adults with higher income levels or dental insurance.3,4 Parallel statistics can be found in the field 
of pain medicine as well, with Blacks less likely than Whites to receive analgesic medication for pain, regardless of age 
or socioeconomic status.4,5

Although the US experience with the coronavirus pandemic is just over a year old, COVID-19 has both further 
exacerbated the aforementioned healthcare inequities and magnified the social and economic factors that contribute to 
them. Not only have racial and ethnic minorities experienced disproportionately higher rates of COVID infection, 
hospitalization, and deaths,6 but the pandemic has also produced disparate effects on socioeconomic conditions in 
communities of color. One example has been employment, with minorities experiencing higher rates of job loss. In 
April 2020, national unemployment rates for Blacks and Hispanics were 16.7% and 18.9%, respectively, compared to 
14.2% for Whites.7 Employment directly impacts financial means, food security, housing, insurance, and downstream 
outcomes such as dental care and pain medicine utilization.

Unfortunately, not only was access to health services drastically reduced when the pandemic started without 
regard to existing needs, but government agencies and professional organizations at the highest levels provided 
inconsistent information regarding health information and guidelines. Consider the timeline of oral health recom-
mendations during the early stages of the pandemic. The World Health Organization (WHO) officially declared the 
coronavirus outbreak a pandemic on March 11, 2020.8 On March 16, the American Dental Association (ADA) 
recommended that dental practices limit their services to only emergency care until April 6,9 which was later 
extended to April 30. The CDC also recommended postponing all non-essential dental services.10 It was not until 
August 3 that the WHO issued interim guidance advising the delay of all non-urgent dental care until sufficient 
reduction in community COVID-19 transmission rates were achieved, nearly 5 months after its first pandemic 
declaration.11 To make matters more confusing, the ADA then responded with a public statement that “respectfully 
and strongly” disagreed with said WHO guidelines from August 3.12 Research has shown that clear, effective health 
communication informs and influences health decisions. During COVID-19, not only were healthcare services 
limited but health information was also disseminated in ways that were not equally understandable to different 
groups.13 From the provider side, clinics forced to limit their services for several months also dealt with inconsistent 
reopening criteria across geographic areas, while also facing financial pressures and social distancing requirements. 
From the patient side, this likely exacerbated already-existing healthcare disparities in oral health and pain medicine 
for vulnerable populations. Even though the full extent of pandemic-related data are not yet available, already- 
vulnerable populations likely had greater difficulty with access and care utilization during the pandemic than did 
other already-healthier individuals.

Post-pandemic recovery efforts must consider healthcare disparities as a key issue. As such, COVID-19 threatens to 
increase disparities in both oral health and pain medicine at all levels. Health providers and institutions must take this 
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into account at individual- and population-health levels so that future policies and programs may systematically tackle 
both existing and newly derived healthcare disparities.
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International Classification of Orofacial Pain (ICOP)- The Good, The Bad, 
The Indifferent
Shruti Handa 

Orofacial Pain [OFP] can affect 7–11% of the population. The anatomic complexity of the region and lack of information 
on the pathophysiology and treatment make these conditions challenging to diagnose and hence manage.1 More often 
they end up falling under the diagnosis of “Atypical Facial Pain”(AFP).

For many years, clinicians and the orofacial pain community have relied on the classification systems established by the 
International Headache Society [IHS], International Association for the Study of Pain [IASP], American Academy of 
Orofacial Pain [AAOP] and the Diagnostic Criteria for Temporomandibular Disorders [DC-TMD]. However, potential 
weaknesses in the application of these classification systems to the diverse OFP population have been recognized and 
addressed in several studies.2 Benoliel and colleagues reported a diagnostic efficiency of 56% when employing IHS criteria 
alone in diagnosing OFP patients. A successful diagnosis of 92.7% required implementation of three classification systems- 
IHS, AAOP, DC-TMD.3 Therefore, a consensus among the medical and dental community attempted to establish 
a comprehensive classification system for orofacial pain diagnosis.

A collaborative group consisting of members of the AAOP, IHS, Orofacial and Head Pain Special Interest Group 
(OFHP SIG) of the IASP, and the International Network for Orofacial Pain and Related Disorders Methodology 
(INFORM) compiled the first edition of the International Classification of Orofacial Pain [ICOP-1st edition], which 
was published in 2020. The ICOP is aligned with the International Classification of Diseases −11th revision [ICD-11] 
and IASP criteria for orofacial pain and headaches.4 It provides a comprehensive description and diagnostic criteria 
for orofacial pain conditions, which are classified under 6 main categories, to include pain in the dentoalveolar and 
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anatomically related structures, myofascial orofacial pain, temporomandibular joint pain, orofacial pain attributed to 
lesions or disease of the cranial nerves, pain resembling primary headaches, and idiopathic orofacial pain. The 
classification system aids in facilitating the diagnosis of complex orofacial pain conditions. It is beneficial for all 
clinicians and especially for dentists, who are among the first healthcare providers to be consulted by orofacial pain 
patients, followed by neurologists and neurosurgeons.

Although dental pain is the most common orofacial pain condition seen by dentists, other difficult orofacial pain 
diagnoses that dentists and primary care physicians can be confronted with include, but are not limited to, myofascial 
orofacial pain, temporomandibular joint [TMJ] pain, trigeminal neuralgia [TN], post traumatic trigeminal neuropathic pain 
[PTTN], burning mouth syndrome [BMS], persistent idiopathic facial pain [PIFP] and persistent idiopathic dentoalveolar 
pain [PIDP]. Myofascial orofacial pain is quite prevalent in the adult population, can refer to the teeth and odontogenic 
structures, and mimic a toothache. Likewise, the pain of TN, PTTN, PIFP and PIDP can masquerade as odontogenic pain. 
The pain in BMS is more distinct and is mostly burning in quality, with the tongue being the most common site. It has been 
estimated that almost 53% patients with non-odontogenic orofacial pain, especially trigeminal neuralgia, are treated/ 
mistreated for odontogenic pain.5 Therefore, understanding the differential diagnosis of OFP is imperative for dentists.

ICOP facilitates the diagnosis of these conditions which were previously called AFP. The diagnostic criteria will 
increase understanding and improve safe and effective management of OFP patients.
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Innovative Imaging Studies and More. What It Means for Orofacial Pain 
and Dental Medicine
Alexandre F DaSilva 

Pain is the most common reason for seeking medical care, and in many patients, it severely impairs their daily lives. 
Unfortunately, existing methods for assessing and tracking an individual’s pain are mainly based on a self-report visual 
analogue scale ranging from 0 to 10 (VAS: from 0 [no pain] to 10 [worst pain]) and are entirely subjective – making it 
difficult to interpret data or ascertain the level of precision necessary before, during and after experiencing pain and 
between visits, trials or procedures to support evidence-based pain management practices. For many years clinicians 
have been seeking precise pain assessment solutions via neuroimaging techniques, focusing on the brain for a human 
pain biomarker. Unfortunately, most of those techniques are not applicable in the clinical environment or lack 
accuracy.

Recent studies have demonstrated that interactive mobile and 3D visualization technologies can optimize training, 
planning, and efficiency in healthcare, bringing more accurate information to doctors, patients, and students. Starting 
with 3D-mobile technologies, they have advanced the goal to create a “Pain-GPS” to optimize monitoring and analysis of 
pain intensity and localization, at individual and populational levels, across diverse patients’ body types (eg, age, 
gender).1 However, they are still based on the patients’ reports. Although not yet perfected, the combination of 
neuroimaging, artificial intelligence, computational power, and computer vision techniques opens a window for the new- 
era pain measurement. Researchers have analyzed the neurological signature of pain using functional magnetic resonance 
imaging (fMRI), and, more recently, positron emission tomography to measure molecular mu-opioid and dopamine 
dysfunction in vivo during chronic TMD and migraine attacks.2–4 Machine learning technology on data collected with 
neuroimaging has begun to illustrate the possibility of detecting a robust neurological signature of pain at the person’s 
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level using those tools. Other researchers have demonstrated the possibility of detecting even TMD using multi-voxel 
pattern analysis on fMRI signal. This new neuroimaging gold rush to report brain-pain biomarkers prompted the field to 
recommend standards of evidence.5 Indeed, fMRI-based objective assessments of pain have provided a significant step 
ahead in the path of dissecting the brain mechanisms of pain, yet the size and cost of the MRI scanner and other 
neuroimaging tools (eg, PET, magnetoencephalography) prevent their application in the clinical setting.

The size and cost limitations in neuroimaging have sparked the interest in portable devices with similar technical 
benefits as fMRI. Functional near-infrared spectroscopy (fNIRS) detects concentration variations of oxy-hemoglobin 
(HbO) and deoxy-hemoglobin (Hb), such as blood oxygen level-dependent (BOLD) signal in fMRI. It measures the 
absorption of near-infrared light at wavelengths between 700 and 1000 nm, non-invasively through the skull.6,7 fNIRS is 
a portable neuroimaging device with similar technical benefits as fMRI. Recent fNIRS studies have concentrated on 
accessible key cortical regions for pain processing, facilitating neuro-engineering design (eg, sensor numbers and 
placement) with maximum output and benefit for pain decoding. For example, it is now possible with fNIRS to evaluate 
a patient’s cortical activation before, during, and after dental hypersensitivity pain with the patient in the dental chair.8,9 

Researchers reported well-defined hemodynamic cortical activations in two regions, primary sensory (S1) and prefrontal 
cortices (PFC), which were elicited by thermal stimulation to the affected tooth from expectation to pain detection. The 
patient’s clinical pain experience was fully predicted concomitantly by the baseline functional connectivity between S1 
and PFC and a well-defined stepwise sequence of hemodynamic cortical responses.9 The sensory-discriminative and 
cognitive-emotional cascade of brain responses were initiated during the clinical pain expectation (pre-pain phase) with 
activations in the contralateral S1 orofacial homuncular region and also in the bilateral PFC. Such activations were 
followed by flat response or deactivation at PFC and further S1 responses when the cold stimuli crossed noxious levels 
(pain phase). Following such findings, the group developed a framework technology that objectively visualizes, 
measures, and decodes in real-time the ongoing cascade of cortical activities when and where there is clinical pain to 
optimize pain diagnosis, treatment and training. This framework was successfully tested in patients experiencing dental 
hypersensitivity with evoked pain through 3-step experiments integrating clinical (optical) neuroimaging, augmented 
reality (AR), and neural network-based artificial intelligence (AI), called CLARAi.10 Additional studies are needed to 
expand brain-pain biomarkers to other conditions and contexts in the clinical environment, such as in high-risk decision- 
making processes in dental and medical emergency settings. The concept of “seeing pain” directly from the patient’s 
brain in the clinic is achievable.11
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Slow Ideas: Whose Time Has Come
R Bruce Donoff 

Previously, we have suggested that change in healthcare delivery must include oral health. Recent interest in this issue is 
based upon several studies strongly suggesting that inclusion of oral health in primary care improves access to care and 
health outcomes while reducing overall healthcare costs.1,2 Multiple solutions have been offered for this integration, 
ranging from interprofessional education to innovative degree programs. The issue is how to break down the silos that 
have developed between medicine and dentistry. As Casciaro et al suggest,3 this requires either redesign of formal 
organizational structures, which can be costly and slow, or identification and implementation of activities that facilitate 
boundary crossing and cultural change. Ellner and Phillips in their analysis4 suggest that the principles of team care will 
require new approaches to workforce training and education.

In addition, the dental profession could change its scope by providing greater general health evaluation and 
advice. As examples, consideration of sleep apnea by dentists already exists. The COVID-19 pandemic is bringing 
out the best in our providers, many of whom are providing vaccinations to patients. In addition to developing teams 
that could provide HPV vaccinations as part of a comprehensive campaign against oral cancer, dentists can use team 
approaches to positively impact opioid and other substance abuse. The culture must change and enable dentists to 
consider themselves and be perceived by medical peers and patients as part of the team providing “whole person 
care.” Multiple reports, from the 1995 Institute of Medicine study,5 the first-ever Surgeon General’s Report6 in 2001, 
to the recent “Advancing Dental Education in the 21st Century” report7 have raised critical issues that impede oral 
health integration but offer little guidance for change. The last report, building on the landmark Gies Report of 1926,8 

dentistry’s Flexner Report equivalent, started with the premise that dentistry must be like ophthalmology (part of the 
whole person care team) and not optometry (technical service providers) but fell short on recommendations for 
change that could address the cultural divide and promote integration. The data suggest an overall decrease in science 
and whole patient health education among dental schools, persistence of procedural training, and lack of mandatory 
internships, underscoring the marginalization of dentists from the rest of the health care team. Opportunities for 
building interprofessional education exist, like medical-dental school alliances, but cross appointment of faculty is 
rare, as is recruitment of dual-degree faculty who have the breadth of training and experience to teach in both 
schools. Professional education in healthcare is frequently dominated by values of independence and autonomy, not 
collaboration.

There is a critical need for leaders who see integrative care as being of paramount importance and who can advocate 
for oral health inclusion in general health care, from prevention to chronic disease management to tertiary care. Currently, 
there are few individuals who can advocate effectively within government departments or other high-level policy-making 
organizations. Leaders must combine intimate knowledge of current dental care delivery and reimbursement with public 
health skills to accomplish successful integration of oral health with evolving payment approaches.9 To give such 
individuals clout they would require first-hand knowledge of oral health through unique educational and training 
programs. A general practice residency within a department of medicine with new parameters would equip individuals 
with a sophisticated understanding of the medical and dental healthcare systems and clinical practice. These leaders could 
enhance the public’s health both by leading model interprofessional teaching practices which include medical, dental, 
nursing, hygiene, and pharmacy students and by championing oral health in policy debates. The opportunity to unify 
dental and medical education was missed over a century ago and the goal now should be creation of multidisciplinary 
teams in interprofessional teaching practices, led by appropriately prepared leaders who can lead by crossing professional 
boundaries without major changes in state regulatory rules.

Louis Menand offers the following insight: the key to reform in higher education lies not in the way that knowledge is 
produced.10 It lies in the way that the producers of knowledge are produced. I would extend this to include professional 
education in dental and medical schools. We are not bound to live by the decisions that kept the Baltimore College of 
Dentistry separate in 1840. Transformation is possible. What will the legacy of the COVID-19 pandemic be for improve-
ments in health care in general and oral health in particular? Relevant to the topic of this conference, how could the creation 
of interdisciplinary and interprofessional teams enhance efforts to reduce opioid misuse?
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As the use of interdisciplinary and interprofessional teams has been empirically associated with safer opioid 
prescribing in general medicine,11 there is no reason to believe that such an approach cannot be directly relevant to 
dental medicine, as well.
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Epilogue
Steven J Scrivani 

The world is a changing place, healthcare has a different model, societal concerns for good health and well-being have 
taken center stage and the need for improved pain management is ubiquitous and particularly for Dental Medicine. These 
Proceedings from this conference highlight some of the many issues that come to the forefront of the Dental profession 
and healthcare in general with regard to providing new, improved and individualized pain management for society.
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