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Abstract

Objective Aim of the study was to test if orofacial pain patients were more likely to start and 

complete a brief psychological intervention for managing certain chronic orofacial pain 

conditions (physical self-regulation, PSR) via telehealth (during the COVID-19 pandemic) vs. 

in-person (prior to the COVID-19 pandemic). Exploratory aim was to describe demographic 

factors that may influence the patients to start and complete PSR.

Methods Retrospective medical charts of all patients seen at a university-affiliated tertiary 

orofacial pain clinic between July–December 2019 (in person, pre-pandemic) and July–

December 2020 (telehealth, during pandemic) were reviewed. Charts were examined for 

demographic information and to compare the number of patients who started and completed 

PSR during each study period (chi-squared test). 

Results Of 248 new patients seen in the clinic during 2019 period, 25 started PSR in-person 

(10.08%). Of 252 new patients seen during 2020 period, 53 started PSR via telehealth 

(21.03%). Patients were more likely to start PSR (OR=6.21, p<.001, CI=2.499 to 15.435) 

and more likely to complete all three sessions of PSR (OR=5.69, p<.001, CI= 2.352 to 

13.794) when it was offered via telehealth than in-person. Among those who started PSR via 

telehealth, patients from metropolitan areas were more likely to start the intervention than 

those from non-metropolitan areas (p=.045).   

Conclusions Offering brief psychological pain interventions via telehealth in tertiary 

orofacial pain clinics has demonstrated feasibility and may improve willingness to participate 

in psychological treatments. Results need to be replicated with prospective data as modality 

was confounded with pandemic in the current study.

Key Words: telehealth, brief behavioral intervention, orofacial pain, remote treatment, 

COVID-19 pandemic 
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Introduction

The COVID-19 pandemic has dramatically affected the healthcare system worldwide (1,2), 

presenting the challenge of providing high quality healthcare while also maintaining social 

distancing, managing prolonged waiting times in the clinics, and controlling the risk of 

disease transmission (3). Out of necessity, telehealth was adopted by many medical centers 

to minimize in-person visits (4,5). The effectiveness of telehealth was reported to be 

comparable to standard practice in several healthcare settings (6,7), specifically for 

interventions that do not require a clinical examination or hands-on procedure (8,9).

Telehealth offers unique opportunities for delivering psychological interventions for patients 

with chronic orofacial pain in tertiary orofacial pain clinics, especially because these patients 

often experience pain, poor sleep (10), intense fatigue (11,12), and comorbid depression 

(13), which along with long distance drives, makes attending in-person appointments 

challenging (14-16). Due to the novelty of telehealth recently implemented as a treatment 

modality, no study to date has examined whether telehealth increases willingness to engage 

in treatment for psychological interventions in tertiary orofacial pain care.

One specific psychological intervention for orofacial pain is Physical Self-Regulation (PSR). 

PSR involves training in breathing, postural relaxation, and proprioceptive re-education. PSR 

has demonstrated to improve pain when in combination with standard dental care, and has 

been the standard psychological intervention for chronic masticatory myofascial pain 

patients at our orofacial pain clinic for the last two decades (16). In May 2020, our clinic 

began offering PSR over telehealth to maintain continuity of care due to the COVID-19 

pandemic. The aim of the current study was to retrospectively examine if offering PSR via 

telehealth (vs. in-person) resulted in willingness to perform psychological interventions in a 

tertiary orofacial pain clinic. Specifically, we sought to 1) test whether more patients were 

willing to start PSR if it was offered via telehealth vs. in-person, and 2) test whether patients 

were more likely to complete PSR if it was offered via telehealth vs. in-person. It was 

Page 3 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



4

4

hypothesized that orofacial pain patients would be more likely to start and complete PSR if it 

was offered via telehealth. An exploratory third aim was to examine demographic factors 

(age, gender, urbanization status) that may predict whether patients chose to start or 

complete PSR when offered via telehealth. 

This is the first study to our knowledge to directly compare patients’ willingness to start and 

complete a brief psychological intervention via telehealth vs. in-person in a tertiary orofacial 

pain setting. Although data should be interpreted cautiously because all the telehealth visits 

were provided during the pandemic whereas all the in-person visits were held prior to the 

pandemic, if it is found that telehealth improves psychological intervention start or 

completion rate, it may have implications for improving care in multidisciplinary orofacial pain 

settings. 

Methods

Procedures 

At their initial appointment at the orofacial pain clinic, patients completed pain questionnaires 

as part of their routine clinical care. After a detailed interview and a clinical examination of 

craniofacial structures, orofacial pain diagnoses were determined. When the diagnosis was 

consistent with muscle pain (i.e., local myalgia, myofascial pain, centrally mediated myalgia) 

and the clinician considered PSR as beneficial for the patient, they were referred to be 

evaluated by the psychology team. During the 2019 study period (i.e., in-person), the 

psychology team was in the clinic three days a week, where PSR was introduced to patients 

during their initial appointment, followed by three subsequent sessions to complete the 

intervention if interested. During the 2020 study period (i.e., telehealth), potential PSR 

patients were scheduled for an initial evaluation via telehealth on one of three weekdays, 

during which PSR was introduced and three subsequent telehealth visits were scheduled to 
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complete the intervention. Thus, the total amount of time that the behavioral team was in the 

clinic (either in-person or virtually) was equivalent during both study periods (i.e., three days 

a week).

Data extraction. The current study consisted of a retrospective review of all the medical 

charts from new patients seen during the two study periods. Data extraction was done by 

two independent reviewers (L.S., D.FV.) and disagreements were resolved via discussion 

with a third reviewer (I.B., I.MH.). Age, gender, zip code (used to code urbanization as 

described below), modality of intervention (in-person vs. telehealth), and number of PSR 

sessions completed were extracted. This study was approved by the Institutional Review 

Board of the Office Research Integrity at the university in which it was conducted (IRB# 

54563).

Intervention. PSR has been used in our clinic for over 20 years, and evidence finds that it is 

effective for improving pain outcomes in patients with chronic pain above and beyond 

standard dental care alone (16). Session 1 consists of discussing clenching awareness and 

reviewing strategies for monitoring parafunctional habits. Patients are then introduced to four 

stretching exercises to relax the masseters, neck, upper back, and full body, respectively, 

and practice those exercises in the session. These exercises were designed to reduce 

muscle activity of the trigeminally-mediated region. Patients are assigned homework of 

practicing each exercise 5x/day until the next session (unless the exercises increase pain, in 

which case they are told to discontinue the exercises which cause pain), resulting in 15-30 

min of practice/day. Session 2 consists of reviewing the homework and exercises from 

session 1, followed by an introduction to, and practice of, diaphragmatic breathing which is 

intended to increase parasympathetic tone and decrease sympathetic tone. Patients are told 

to practice diaphragmatic breathing for two sessions of 15 min per day (i.e., 30 min/day 

total). Session 3 consists of checking in on homework, answering any remaining questions, 

and providing additional treatment planning as needed. A full description of the PSR protocol 

is provided elsewhere (16). Table 1 presents an overview of the intervention. 

Participants
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Electronic medical charts of all new patients seeking an initial consultation at Orofacial Pain 

Center between July 1–December 18, 2019 and July 1–December 18, 2020 were examined. 

Inclusion criteria for having data extracted were: (a)patients evaluated by the psychology 

team for PSR intervention during the aforementioned study period and (b)consented for their 

data to be used for research. Participants were excluded if they (a)were treated by 

psychology for reasons other than PSR, or (b)had future PSR appointments scheduled 

outside the study period.

Data from 176 electronic medical charts were reviewed for eligibility. Records of 59 patients 

were eliminated because they did not meet the inclusion criteria (14 with different 

treatments; 45 with PSR appointments scheduled outside the study period). Thus, the 

clinical records of 117 patients were selected. 

Materials

Demographics. At the initial visit, patients self-reported their age, gender, address, pain 

history. Gender was coded as dichotomic (0=male,1=female), age as continuous variable. 

Diagnosis. Only the primary orofacial diagnosis based on AAOP classification was 

considered and used for descriptive purposes.

Urbanization. Urbanization level was considered only for patients inside the state of 

Kentucky, and coded according to 2013 U.S. Department of Agriculture Rural-Urban 

Continuum Codes (RUCC_2-13, 12/10/2020) (17). Zip codes were coded as 0=Metropolitan 

area (RUCC_2013 1-3); 1=Non-Metropolitan urban and completely rural areas (RUCC_2013 

4-9). Non-metropolitan urban and rural areas were combined into one category due to small 

sample size. 

Total Number of Patients Seen in Clinic. To test the primary aim, total number of new 

patients seen in the clinic was calculated during each study period.

Number of Patients Evaluated for PSR. Number of patients evaluated for PSR treatment 

was obtained by counting all patients with a first evaluation for PSR. The modality was 

dichotomized using the code 0=in-person and 1=telehealth. The variable was dichotomized 

using the code 0=not evaluated and 1=evaluated. 
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Number of Patients Starting and Completing PSR Treatment. Number of patients 

starting PSR treatment was obtained by counting all patients who had a first PSR session. 

The modality was dichotomized using the code 0=in-person and 1=telehealth. The number 

of patients starting and/or completing treatment was obtained by counting the number of 

patients who finished at least one PSR session and/or all three PSR sessions, respectively. 

The variable was dichotomized using the code 0=PSR not started and 1=PSR started, and 

the code 0=PSR not completed and 1=PSR completed.

Data Analysis

Means, standard deviations, ranges, and percentages were computed for all study variables 

as appropriate. To examine patient characteristics, t-test was used to compare age, chi-

square test to compare urbanization status and gender between in-person and telehealth 

groups.

To test the first and second hypothesis, that the total number of patients starting or 

completing treatment was different between in-person and telehealth groups, we completed 

descriptive statistics at each stage of PSR treatment. Specifically, we first calculated the total 

number of new patients seen during each study period; next, the percentage of new patients 

evaluated for PSR for each study period; finally, the percentage of the patients who actually 

started PSR, and of those, the number who completed PSR for each study period. This 

approach allowed to adjust for the fact that both study periods had different total number of 

patients coming into the clinic and referred for PSR. To formally test the hypothesis that 

treatment modality influenced the likelihood of patients starting or completing treatment, we 

used a logistic regression approach, with modality as independent variable (coded 0/1) and 

PSR start as dependent variable (coded 0/1; Aim 1). Age, gender, state of residence were 

included in the model as covariates. A similar model was run with the dependent variable of 

PSR completion (coded 0/1; Aim 2).

To test the third exploratory aim, the analysis was computed only on the telehealth group 

(i.e., 2020 period). We first compared the group of patients who received a first evaluation 
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but chose not to start PSR treatment with the group of patients who received a first 

evaluation and started PSR treatment. This allowed us to examine demographic factors 

predicting who actually started PSR or not. Next, of all patients who started PSR via 

telehealth, we compared the group who completed PSR vs. those who did not. T-test was 

used to compare the groups in age, chi-square test was used for gender and urbanization 

status. 

p value was set at <0.05. Data were analyzed with SPSS (IBM SPSS Statistics Macintosh, 

Version 27.000, IBM Corp, Armonk,NY). 

Results

A total of 78 patients (67 females) started PSR treatment across both study periods, with 

local myalgia being the most common primary diagnosis (47.43%). Mean age was 40 years 

± 16.92 (Table 2), with the 2019 (in-person) group significantly older (mean 45.40 ± 18.46) 

compared to the 2020 (telehealth) group (mean 37.45 ± 15.69, p = .052), but similar in 

regard to gender (p = .741). Among KY residents, both modality groups showed similar 

metropolitan and non-metropolitan distribution (Table 3). 

Aims 1 and 2: Number of patients starting and completing PSR treatment

Of the 248 patients evaluated in 2019, 53 were referred for a psychological evaluation for 

PSR treatment (21.37%). Of those, 25 started PSR in person (47.17%) and of those, 14 

individuals (56.00%) completed the treatment. Conversely, of the 252 patients seen in 2020, 

64 were referred for a psychological evaluation for PSR treatment (25.40%). Of those, 53 

started PSR via telehealth (82.81%) and of those, 40 (75.47%) completed the treatment 

(Figure 1).

Logistic regression revealed that, when compared to in-person, telehealth modality was 

significantly associated with the likelihood of starting (df(1)=1.826, SE=.464, Wald=15.459, p 
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< .0001, OR=6.21, 95% CI = 2.499 - 15.435) and finishing PSR (df(1)=1.740, SE=.451, 

Wald=14.862, OR = 5.69, p < .0001, 95% CI = 2.352 - 13.794). Age, gender, state of 

residence were not significant predictors of the likelihood of starting or finishing PSR (p > 

.05). 

Aim 3: Description of the group who was offered telehealth intervention

In the telehealth group, the third aim was to compare demographic factors between those 

who started vs. those who did not start PSR; additionally, to compare those who completed 

vs. those who did not complete PSR. 

As stated above, of the 64 patients evaluated for PSR via telehealth, 53 (82.81%) started 

PSR and 11 (17.19%) did not. The two groups did not differ with regard to gender 

percentage (χ2(1)=1.606, p = .20, 95% CI = -13.516 - 24.843). Those who did not start PSR 

were marginally younger than those who did (28.54 ± 16.40 vs. 37.54 ± 15.69, respectively, 

p = .094). Patients who started PSR were more likely to be from metropolitan areas than 

those who did not (80.43% vs. 50.00%, respectively, p = .045) (Table 3). 

Among the 53 individuals who started PSR via telehealth, 40 completed the treatment 

(75.46%) and 13 (24.52%) did not. The two groups did not differ with regard to gender 

(χ2(1)=0.449, p = .503, 95% CI= -19.513 - 22.736), age (38.03 ± 16.88 vs. 35.69 ± 11.66, 

respectively, p = .645), and urbanization status (33.33% vs. 16.21% from metropolitan 

areas, respectively, χ2(1)=1.319, p = .250, 95% CI= -8.864 – 49.519) (Table 3). 

Discussion

 

During 2020, telehealth has been by necessity one of the most widespread responses of the 

medical field to the COVID-19 pandemic (18). Our tertiary orofacial pain clinic decided to 

offer psychological services via telehealth to provide continuity of care while minimizing risk 

of exposure. Indeed, psychological services adapted well to offer services online, as quality 
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of care was found not to be reduced by this modality (19). This is supported by a systematic 

review by Shigekawa et al., who demonstrated the equivalence of remote and in-person 

assessment especially for psychiatric conditions (8). Yet, no study to date has tested the 

feasibility of offering brief psychological interventions in a tertiary orofacial pain setting via 

telehealth. The overall goals of this preliminary archival study were to empirically examine if 

orofacial pain patients were more likely to access and complete brief psychological 

treatments if they were offered via telehealth as opposed to in-person.

The first two aims of this study were to investigate if more patients were willing to start and 

finish the treatment when offered via telehealth. Despite the fact that the number of total 

patients seen in the clinic in 2019 (in-person) vs. 2020 (telehealth) were similar (248 vs. 252, 

respectively), as were the patients evaluated for PSR (53 in-person vs. 64 via telehealth), we 

found that the number of patients who started PSR was twice as high when it was 

administered via telehealth (53 via telehealth vs. 25 in-person). Our study revealed that 

telehealth modality was a significant predictor of the likelihood of starting and completing 

PSR, with a robust odds ratio of 6.21 and 5.69, respectively. These findings suggest 

patients’ satisfaction and willingness to adhere to telehealth psychological interventions. A 

wide body of literature reveals that the efficacy of psychological telehealth interventions is 

greater than or equal to in-person modality (9, 20-24), especially in interventions combining 

cognitive and physical approaches (i.e., PSR), with a moderate effect favoring telehealth (p 

= .031, 95% CI= 0.046 - 0.955) (9). 

The advantages of telehealth services are several. From patients’ standpoint, it may 

eliminate waiting time in the clinic, reduce the burden of long-distance drives (25) and 

associated costs (26). From a healthcare standpoint, it may increase access to care (20, 27), 

improve the quality of life of remote underserved populations (28), overcome geographic 

barriers (29), and reduce the use of resources in health centers (30). 

The fact that patients demonstrated a higher predisposition to complete the treatment via 

telehealth may be interpreted as telehealth being a valid therapeutic routinely tool, and not 

only as emergency during a pandemic (6, 31). Our third aim was to evaluate the 
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demographic features of the patients who did not start or complete the treatment when 

offered via telehealth. Age and gender did not differ between the individuals who did not start 

the treatment and the individuals who started the treatment. Interestingly, the group of 

subjects who did not start the treatment had a greater proportion of patients coming from 

non-metropolitan areas (50% vs. 19.57%, respectively). Similarly, the percentage of 

individuals coming from non-metropolitan areas who did not complete the treatment was 

found to be twice the percentage of individuals from metropolitan areas who complete the 

treatment (33.33% vs. 16.21%). This might suggest a disparity in the access to technology 

and connectivity of the less urbanized areas, as confirmed by studies worldwide (32-34). It is 

important to understand if these patients do not get access to treatment because of lack of 

familiarity with the technology or lack of remote connection (35), all factors that can further 

increase the disparity in access to healthcare. Given that patients from non-metropolitan 

areas are more likely to have chronic pain and less likely to have access to chronic pain 

treatments (36), future research identifying the barriers that prevent non-metropolitan 

patients from accessing brief telehealth interventions for pain is critically needed. 

Considering the importance of telehealth nowadays, it is beneficial to identify elements that 

may help in the acceptance of this modality of intervention. Previous studies have 

considered telehealth positively (37), especially when supported by the direct social 

environment, including families and friends (38). The most important predictor of the 

acceptance of telehealth among the patients is its perceived usefulness (38), achieved when 

telemedicine adoption improves either quality of life or perceived ease of use (38). Moreover, 

the medical and psychological fields are well aware of how expectations can influence the 

perception and the outcome of a treatment (39). Other important individuals’ traits in the 

uptake of telehealth include the search of social support (40) and social influences (41), 

especially in patients living alone.

Limitations
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Certain methodological limitations of the study should be mentioned. First, the participants 

could not be randomly assigned to the modality of treatment, as telehealth was implemented 

as a necessary therapeutic tool to face a pandemic. This introduces a significant confound 

factor to the study: all the telehealth visits were offered during the pandemic, whereas all the 

in-person visits were offered pre-pandemic. Other possible variables that may have 

contributed to increased acceptance of telehealth treatment during the pandemic may 

include greater opportunity (people may have been working less or remotely during the 

pandemic), greater perceived need at a time of high stress, and increased fear of being in a 

public space, among others. Because of these potential confounding factors, future work 

needs to test whether prospectively randomly assigning participants to telehealth vs. in-

person will result in similar preference and acceptability of telehealth. 

A second limitation is the small sample size of patients receiving the in-person intervention 

(n = 25). This might be partly due to the fact that many patients were not willing or able to 

drive to the clinic three times, and as such, may have chosen not to start the treatment. This 

could also be explained by the fact that when the intervention was conducted in-person, the 

psychology team was present on Tuesday, Thursday and Friday. Patients with an initial 

appointment on Mondays and Wednesdays would therefore not have been able to receive 

an initial psychological evaluation on the same date of their initial visit. During the telehealth 

period, the psychology team was present on those three days; however, because the initial 

psychology evaluations were always scheduled as a stand-alone visit (i.e., not on the date of 

the initial clinic visit), all patients were equally able to access the intervention. This 

represents a significant advantage of telehealth: the amount of time “in clinic” is equivalent, 

however possibility to access to care is improved by removing the constraint of being 

physically in the same location of the patients. 

A third limitation is that this study was applied on a precise intervention (PSR). Considering 

that not all therapeutic approaches can be easily applied remotely, especially the ones that 

require physical assessment, the present results cannot be generalized to each intervention 
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(8). For these reasons, these findings should be interpreted as preliminary and need to be 

replicated with randomized clinical trial design. 

The current study has also significant strengths. It is the first to directly examine the feature 

of implementing a brief psychological telehealth intervention for pain in a tertiary orofacial 

pain clinic. 

Conclusions

The results are encouraging and tentatively suggest that offering telehealth as modality of 

treatment can improve the delivery of brief behavioral interventions as integral part of 

multidisciplinary orofacial pain care. Given the shortage of specialized orofacial pain 

providers across the country and the high prevalence of orofacial pain conditions, it is 

recommended that orofacial pain clinics consider the possibility of introducing telehealth 

modalities as part of their standard care. Further prospective studies that confirm the present 

results are needed, as telehealth modality was confounded with the current pandemic.

Acknowledgments: None to declare.

Conflict of interest: The authors declare no conflicts of interest.

Page 13 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



14

14

References 

1. Kadir MA. Role of telemedicine in healthcare during COVID-19 pandemic in 

developing countries. Teleh Med Today. 2020;5(2).

2. Barsom EZ, Feenstra TM, Bemelman WA, Bonjer JH, Schijven MP. Coping with 

COVID-19: scaling up virtual care to standard practice. Nat Med. 2020;26:632–4.

3. Golinelli D, Boetto E, Carullo G, et al. How the COVID-19 pandemic is favoring the 

adoption of digital technologies in healthcare: a rapid literature review. J Med Int Res. 

2020; https://doi.org/10.1101/2020.04.26.20080341.

4. Lee I, Kovarik C, Tejasvi T, Pizarro M, Lipoff JB. Telehealth: Helping your patients 

and practice survive and thrive during the COVID-19 crisis with rapid quality implementation. 

JAAD. 2020;82:1213-4.

5. Wijesooriya NR, Mishra V, Brand PLP, Rubin BK. COVID-19 and telehealth, 

education, and research adaptations. Paediatr Respir Rev. 2020;35:38-42.

6. Sztein DM, Koransky CE, Fegan L, Himelhoch S. Efficacy of cognitive behavioural 

therapy delivered over the Internet for depressive symptoms: A systematic review and meta-

analysis. J Telemed Telecare. 2018;24:527-39.

7. Cottrell MA, Galea OA, O'Leary SP, Hill AJ, Russell TG. Real-time telerehabilitation 

for the treatment of musculoskeletal conditions is effective and comparable to standard 

practice: a systematic review and meta-analysis. Clin Rehabil. 2017;31:625-38.

8. Shigekawa E, Fix M, Corbett G, Roby DH, Coffman J. The Current State Of 

Telehealth Evidence: A Rapid Review. Health Aff. 2018;37:1975-82.

9. Speyer R, Denman D, Wilkes-Gillan S, et al. Effects of telehealth by allied health 

professionals and nurses in rural and remote areas: A systematic review and meta-analysis. 

J Rehabil Med. 2018;50:225-35.

Page 14 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



15

15

10. Exposto FG, Arima T, Svensson P. Sleep Disorders and Chronic Orofacial Pain. Curr 

Sleep Med Rep. 2019;5:104-11.

11. Boggero IA, Rojas Ramirez MV, King CD. Cross-Sectional Associations of Fatigue 

Subtypes with Pain Interference in Younger, Middle-Aged, and Older Adults with Chronic 

Orofacial Pain. Pain Med. 2020;21:1961-70.

12. Boggero IA, Rojas-Ramirez MV, Carlson CR. All fatigue is not created equal: The 

association of fatigue and its subtypes on pain interference in orofacial pain. Clin J Pain. 

2017;33:231.

13. Simoen L, Van den Berghe L, Jacquet W, Marks L. Depression and anxiety levels in 

patients with temporomandibular disorders: comparison with the general population. Clin 

Oral Invest. 2020;24:3939-45.

14. Aggarwal VR, Fu Y, Main CJ, Wu J. The effectiveness of self-management 

interventions in adults with chronic orofacial pain: A systematic review, meta-analysis and 

meta-regression. Eur J Pain. 2019;23:849-65.

15. Noma N, Watanabe Y, Shimada A, et al. Effects of cognitive behavioral therapy on 

orofacial pain conditions. J Oral Sci. 2021;63:4-7.

16. Carlson CR, Bertrand PM, Ehrlich AD, Maxwell AW, Burton RG. Physical self-

regulation training for the management of temporomandibular disorders. J Orofac Pain. 

2001;15:47-55.

17. https://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx.

18. Hollander JE, Carr BG. Virtually perfect? Telemedicine for covid-19. N Engl J Med. 

2020;382:1679-81.

19. Hersh W, Helfand M, Wallace J, et al. A systematic review of the efficacy of 

telemedicine for making diagnostic and management decisions. J Telemed Telecare. 

2002;8:197-209.

Page 15 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



16

16

20. Bashshur RL, Howel JD, Krupinski EA, et al. The Empirical Foundations of 

Telemedicine Interventions in Primary Care. Telemed J E Health. 2016;22:324-75.

21. Harst L, Lantzsch H, Scheibe M. Theories Predicting End-User Acceptance of 

Telemedicine Use: Systematic Review. J Med Internet Res. 2019;21:e13117.

22. Fischer SH, Kristin NR, Mehrotra A, Bloom EL, Uscher-Pines L. Prevalence and 

Characteristics of Telehealth Utilization in the United States. JAMA Netw Open. 

2020;3:e2022302.

23. Emerick T, Alter B, Jarquin S, et al. Telemedicine for Chronic Pain in the COVID-19 

Era and Beyond. Pain Med. 2020;21:1743-8.

24. Yellowlees P, Shore JH. Telepsychiatry and Health Technologies: A Guide for 

Mental Health Professionals. Washington, DC: American Psychiatric Publishing; 2018.

25. Ben-Arye E, Gressel O. Feasibility of an Online Integrative Oncology Treatment 

Program During COVID-19. JPSM. 2021;61:e1-e3.

26. Hickson R, Talbert J, Thornbury WC, Perin NR, Goodin AJ. Online medical care: the 

current state of "eVisits" in acute primary care delivery. Telemed J E Health. 2015;21:90-6.

27. Lipworth AD, Collins EJ, Keitz SA, et al. Development of a Novel Communication 

Liaison Program to Support COVID-19 Patients and Their Families. JPSM. 2021;61:e1-e10.

28. Boufkhed S, Namisango E, Luyirika E, et al. Preparedness of African Palliative Care 

Services to Respond to the COVID-19 Pandemic: A Rapid Assessment. JPSM. 

2020;60:e10-e26.

29. Krishna  VN, Managadi K, Smith M, Wallace E. Telehealth in the Delivery of Home 

Dialysis Care: Catching up With Technology. Adv Chronic Kidney Dis. 2017;24:12-6.

30. Charles BL. Telemedicine can lower costs and improve access. Healthc Financ 

Manage. 2000;54:66.

31. Zhai Y, Wang Y, Zhang M, et al. From Isolation to Coordination: How Can 

Telemedicine Help Combat the COVID-19 Outbreak? medRxiv. 2020.

Page 16 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



17

17

32. Clair MS, Murtagh D. Barriers to Telehealth Uptake in Rural, Regional, Remote 

Australia: What Can Be Done to Expand Telehealth Access in Remote Areas? Stud Health 

Technol Inform. 2019;266:174-82.

33. Jong M, Mendez I, Jong R. Enhancing access to care in northern rural communities 

via telehealth. Int J Circumpolar Health. 2019;78:1554174.

34. Bradford NK, Caffery LJ, Smith AC. Telehealth services in rural and remote Australia: 

a systematic review of models of care and factors influencing success and sustainability. 

Rural Remote Health. 2016;16:4268.

35. Flack CB, Walker L, Bickerstaff A, Margetts C. Socioeconomic disparities in 

Australian schooling during the COVID-19 pandemic. Melbourne, Australia: Pivot 

Professional Learning. 2020.

36. Remster EN, Marx T. Barriers to managing chronic pain: a pilot of prescriber 

perceptions in rural Appalachia. JPSM. 2008;36:e1-2.

37. Dalessandri D, Sangalli L, Tonni I, et al. Attitude towards telemonitoring in 

Orthodontists and Orthodontic Patients. Dent J (Basel). 2021;9:47. https://doi.org 

/10.3390/dj9050047.

38. Harst L, Lantzsch H, Scheibe M. Theories predicting end-user acceptance of 

telemedicine use: systematic review. JMIR. 2019;21:e13117. https://doi.org/10.2196/13117.

39. Nguyen M, Waller M, Pandya A, Portnoy J. A review of patient and provider 

satisfaciton with telemedicine. Curr Allergy Asthma Rep. 2020;20:72.

40. Peeters JM, de Veer AJ, van der Hoek L, Francke AL. Factors influencing th 

eadoption of home telecare by elderly or chronically ill people: a national survey. K Clin Nurs 

2012;21:3183-93. 

41. Berg M, Linden K, Adolfsson A, Lundin CS, Ranerup A. Web-based intervention for 

women with type 1 diabetes in pregnancy and early motherhood: critical analysis of 

adherence to technological elements and study deisgn. J Med Internet Res. 2018;20:e160.

Page 17 of 22

Official Journal of the American Academy of Pain Medicine

Pain Medicine

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://dx.doi.org/10.3390%2Fdj9050047
https://doi.org/10.2196/13117


18

18

Figure legends

Figure 1. Graphical Representation of Number of Patients Completing Each PSR Stage 

by Modality.
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Table 1 Overview of PSR intervention.
Physical Self-Regulation

SESSION 1

Discuss clenching awareness and review strategies for managing parafunctional habits

Provide rationale for and practice lips, teeth, and tongue exercise to relax masseters and related structures of 

mastication

Provide rationale for and practice full body relaxation exercise  

Provide rationale for and practice neck relaxation exercise  

Provide rationale for and practice upper back relaxation exercise

SESSION 2

Review changes in pain, homework, and exercises from last session 

Introduce rational for and practice diaphragmatic breathing

SESSION 3

Review changes in pain, homework, and exercises from last session

Answer remaining questions and discuss treatment plan (i.e., provide additional referrals, discuss additional 

strategies for managing pain, etc.)
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Table 2 Demographic data of the 78 subjects who started PSR treatment and comparison 

between the two groups (in-person vs. telehealth intervention).

Tot. N PSR In-person 

(Jul – Dec 2019) 

PSR Telehealth 

Jul – Dec 2020)  

p value1

Gender (%)

       Male 

       Female 

11 (14.10)

67 (85.89)

4 (16.00)

21 (84.00)

7(13.20)

46 (86.79)

.742

Age (y), mean ± SD 40 ± 16.92 45.40 ± 18.46 37.45 ± 15.69 .052

Urbanization Status2

       Metropolitan (%)

       Non-metropolitan (%)

51 (79.69)

13 (20.31)

14 (77.77)

4 (22.23)

37 (80.43)

9 (19.57)

.813

Patients seen in the clinic (n)

Patients evaluated for PSR (% 

of previous row)

Patients who started PSR (% of 

previous row)

500

78

54 

248

53 (21.37)

25 (47.17)

252

64 (25.39)

53 (82.81)

.289

<.001

Patients who finished PSR (% 

of previous row)

14 (56.00) 40 (75.47) .084

1 p-values were obtained from a chi-square test for gender and urbanizations status variable, 

from an independent sample t-test for age, and from a chi-square proportion calculator for % 

of patients evaluated, starting and completing PSR 

(https://www.medcalc.org/calc/comparison_of_proportions.php). 

2Only includes KY residents (n = 64)
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Table 3 Comparison of Patients who Started (vs. not Started) and Completed (vs. Not Completed) 

PSR via Telehealth. 

1p-value were obtained from a chi-square test for gender and urbanization status, from an independent 

sample t-test for age.

2Only includes KY residents (n = 56); 3Only includes KY residents (n = 46)

Patients who started 

PSR treatment

Patients who did not 

start PSR treatment

p value1

Sample (%) 53 (82.81) 11 (17.19)

Gender (%)

       Male

       Female

7 (13.21)

46 (86.79)

0 (0.00)

11 (100.00)

.205

Age (y), mean ± SD 37.54 ± 15.69 28.54 ± 16.40 .094

Urbanization Status2

       Metropolitan (%)

       Non-metropolitan (%)

n = 46

37 (80.43)

9 (19.57)

n = 10

5 (50.00)

5 (50.00)

.045

PSR treatment 

completed

PSR treatment not 

completed

p value1

Sample (%) 40 (75.46) 13 (24.52) 

Gender (%)

       Male

       Female

6 (15.00)

34 (85.00)

1 (7.69)

12 (92.31)

.503

Age (y), mean ± SD 38.03 ± 16.88 35.69 ± 11.66 .645

Urbanization Status3  

       Metropolitan (%)

       Non-metropolitan (%)

n = 37

31 (83.79)

6 (16.21)

n = 9

6 (66.67)

3 (33.33)

.250
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Graphical Representation of Number of Patients Completing Each PSR Stage by Modality. 
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