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Introduction
Temporomandibular disorder (TMD) affects the jaw and muscles, often linked to 
stress, anxiety, and sleep issues. Comprehensive care addressing physical and 
psychological factors improves outcomes.
Objective
This study proposed a multidisciplinary approach (psychologists, dentists, and 
physical therapists) to treat these conditions with non-pharmacological techniques, 
aiming for a more effective and personalized treatment.
Method
The research was conducted at the Sacomã Basic Health Unit in São Paulo, Brazil, 
and included 12 healthcare professionals in an active intervention and 6 patients as 
a control group during 1 month. The intervention consisted of four weekly one-hour 
sessions and home therapies sent via WhatsApp, utilizing stretching, mindfulness, 
thermotherapy, self-massage, and cognitive-behavioral therapy. Participants 
completed pre- and post-intervention questionnaires on depression (PHQ-9), anxiety 
(GAD-7), bruxism (OBC), and pain (GCPS and Pain Drawing).
Results
The interventions resulted in significant reductions in the PHQ-9 (p=0.028), GAD-7 
(p=0.039), OBC (p=0.015), and PD (p=0.016) scales, demonstrating the positive 
impact of group dynamics. Additionally, there was a decrease in pain and an 
improvement in the quality of life of the participants.
Conclusions
Despite sample limitations, the data indicate that multidisciplinary interventions 
can effectively manage TMD, resulting in reduced pain and associated symptoms. 
The approach showed potential to improve patients' quality of life, highlighting the 
importance of integrated and personalized treatment. Future studies with larger 
samples and extended follow-up are necessary to validate these findings and expand 
the applicability of the interventions.
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Introduction

Temporomandibular disorder (TMD) encompass a spec-
trum of musculoskeletal and neuromuscular conditions 

involving the temporomandibular joint, masticatory mus-
cles, and associated anatomical structures. Oral parafunc-
tional behaviors, including bruxism and clenching, further 
aggravate TMD by inducing persistent masticatory muscle 
overuse and joint strain (1,2). This multifaceted disorder 
affects approximately 5–12% of the population and is the 
second most common musculoskeletal condition resulting 
in chronic pain and disability (3,4), affecting both physical 
and mental well-being (3,5,6).

The etiology of TMD is multifactorial, involving a complex 
interplay between biological, psychological, and behavioral 
factors. Evidence consistently highlights the association 
of psychological distress—particularly anxiety and 
depression—with the onset, persistence, and severity of TMD 
(6,7). Sleep disturbances also play a critical role, interacting 
with psychological stressors to compound symptom severity 
(2). These factors amplify nociceptive sensitivity, complicate 
clinical outcomes, and diminish the efficacy of conventional 
therapeutic interventions (1,2,4,7).

The revised Diagnostic Criteria for TMD emphasize a dual-
axis assessment that includes both physical and psychosocial 
evaluations, facilitating comprehensive treatment planning 
(4). Addressing the psychological, behavioral, and physical 
dimensions of TMD is essential for optimizing patient 
outcomes and mitigating the debilitating impact of this 
condition (1,2,4,6).

Multidisciplinary approaches have proven promising in 
managing chronic pain conditions and psychological stress 
(2,8–10). However, there is a scarcity of studies specifically 
relating the worsening of TMD and chronic pain to 
psychological factors in frontline healthcare workers during 
a pandemic (5,11).

This study aims to evaluate the effectiveness of a 
multidisciplinary intervention in a group of healthcare 
workers suffering from anxiety and/or depression and 
pain related to temporomandibular dysfunction. Non-
pharmacological intervention techniques from psychology 
(12,13), dentistry (14), and physical therapy (15) were 
combined, aiming to improve the physical and mental 
conditions of patients in these situations.

Methods
Study Design
The study was a prospective, randomized controlled trial 
conducted at the Sacomã Basic Health Unit (UBS) in São 
Paulo, Brazil, from January 2022 to April 2022, during the 
COVID-19 pandemic. The study protocol was approved 

by the institutional ethics committee (process number 
51345121700000086). A total of 18 individuals, aged 
between 29 and 45 years, diagnosed with TMD, were 
included in the clinical trial. Participants were divided into 
two groups:

Group 1 (multidisciplinary treatment- MT): Composed 
of 12 healthcare professionals (10 women and 2 men), 
voluntarily recruited to participate in the multidisciplinary 
treatment. 

Group 2 (control - conventional treatment - CT): 
Comprised of 6 patients (5 women and 1 man) selected 
by the general practitioner at the UBS, who continued with 
conventional treatment

Pain intensity was evaluated and measured using the 
Visual Analog Scale (16,17), and only participants (from 
both groups) who self-reported a pain intensity of up to 6 
on a scale of 0 to 10 were included in the study.

The reported pain characteristics were described as 
tired and/or irritating. Exclusion criteria for both groups 
included: burning or shock-like pain (neuropathic), 
throbbing pain, pain that awakens the patient during 
sleep, pain with an intensity greater than 6 on the VAS, 
and suspected cases of pain secondary to other conditions, 
such as meningitis, tumors, or changes in systemic blood 
pressure. Patients in MT participated in pre-scheduled 
weekly sessions, while CT maintained conventional 
medication-based treatment. Both groups signed the 
Informed Consent Form (ICF). The multidisciplinary 
treatment consisted of techniques included stretching (15), 
mindfulness (participants received audio instructions for 
home activities via WhatsApp) (13), thermotherapy in the 
masseter, temporal, and neck areas for 20 minutes, three 
times a day (18), self-massage in the temple and masseter 
areas, and cognitive-behavioral therapy, including the N 
exercise, which is a behavioral exercise where the patient 
avoids clenching their teeth by pronouncing the letter N 
and sealing the lips without touching the teeth (1,19). 
These MT is four weekly sessions, each lasting 60 minutes, 
supplemented by daily home.

Outcome Measures

All participants completed standardized questionnaires at 
the beginning and end of the study (1 month) to assess 
symptoms of depression, anxiety, bruxism, and pain.

Description of Variables: 

The scales used for assessment were: 

Patient Health Questionnaire-9 (PHQ9): Assesses 
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the presence and severity of depressive symptoms, 
consisting of 9 questions that reflect the major symptoms 
of depression according to DSM-IV (20).

Generalized Anxiety Disorder (GAD7): A brief 
instrument for assessing the presence and severity of 
generalized anxiety symptoms (21).

Pain Drawing (PD): A graphical representation of the 
areas of the body where the patient feels pain (21).

Oral Behaviours Checklist (OBC): Evaluates 
parafunctional habits, such as bruxism and teeth clenching 
(22).

Graded Chronic Pain Scale (GCPS): Assesses the 
intensity of chronic pain and its functional impact, 
classifying pain into five grades: Grade 0 (no pain), Grade 
I (low disability ± low intensity), Grade II (low disability 
± high intensity), Grade III (high disability ± moderately 

limiting), and Grade IV (high disability ± high intensity) 
(23). All participants signed the Informed Consent Form 
(ICF), and data collection was anonymous, following 
COVID-19 safety protocols.

Three t-student tests evaluated three key hypotheses:

1 – null hypothesis: The population means of the 
difference between initial and final periods do not differ 
between groups; 2 - No effect in the MT group 3 - No 
effect in the CT group. 

Results
Various variables were considered, including sex, anxiety 
scales, depression, pain, oral habits, and the functional 
impact of chronic pain, as well as as well as statistical 
analysis (24, 25), which are detailed in the Figure 1, Table 
1 and 2.

Figure 1. Evolution of the variables PD. GAD-7, OBC, PHQ-9 and GCPS for individual patients in the multiprofessional (1) and conventional 
(2) treatments groups.PD - Pain Drawing, GAD7 - Generalized Anxiety Disorder, OBC - Oral Behaviours Checklist, PHQ9 - Patient Health 
Questionnaire-9, Group 1 (Multidisciplinary Treatment), Group 2 (Control – Conventional Treatment).
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Specifically for the categorical variable GCPS, the comparison 
between groups and periods was performed using a non-
parametric analysis of variance (ANOVA) for ordinal 
data with repeated measures and two factors (group and 
period). ANOVA used to test the hypotheses of no between-
individuals effect for different groups, no within-individuals 
effect (initial and final periods), and no interaction between 
these factors. There was no significant evidence of interaction 

effects between group and period (p-value = 0.061) or 
period effects (p-value = 0.378) on the individuals' degree 
of chronic pain. However, there was evidence of a group 
effect (p-value = 0.026). In other words, the absence of 
interaction and period effects indicates that chronic pain 
does not change across the two periods in either group. 
Therefore, the treatment effect was not significant.

Table 1. Proportion of patients according to oral habit, pain points, anxiety, depression, and chronic pain, before and after 
the follow-up period for the treatments of multiprofessional and conventional, and summary measures during 1 month.

Variables Multiprofessional treatment Conventional treatment

Day 0 Day 30 Day 0 Day 30
OBC
0 0 (0%) 0 (0%) 0 (0%) 0 (0%)
1 – 24 3 (25%) 9 (75%) 4 (67%) 4 (67%)

25 – 84 9 (75%) 3 (25%) 2 (33%) 2 (33%)
Mean 31.17 19.58 22.17 21.00
Standard Deviation 13.09 10.77 13.47 11.71
Mean difference 11.59 1.17
Standard Deviation difference 7.88 6.97
PHQ9
0 – 4 0 (0%) 3 (25%) 1 (0%) 1 (17%)
5 – 9 2 (17%) 5 (42%) 3 (17%) 1 (17%)
10 – 14 5 (42%) 3 (25%) 0 (42%) 1 (17%)
15 – 19 3 (25%) 0 (0%) 1 (25%) 3 (50%)
20 – 27 2 (17%) 1 (8%) 1 (17%) 0 (0%)

Mean 13.58 8.42 10.33 12.17
Standard Deviation 5.28 5.65 8.38 6.62
Mean difference 5.16 -1.84
Standard Deviation difference 6.26 4.58
GAD7
0 – 4 2 (17%) 6 (50%) 1 (17%) 1 (17%)
5 – 9 3 (25%) 3 (25%) 1 (17%) 1 (17%)
10 – 14 2 (17%) 1 (8%) 2 (33%) 1 (17%)
15 – 21 5 (42%) 2 (17%) 2 (33%) 3 (50%)
Mean 11.67 6.67 10.33 12.17
Standard Deviation 5.43 6.02 8.38 6.62
Mean difference 5.00 -1.84
Standard Deviation difference 6.59 4.58
PD
0 (None) 1 (8%) 3 (25%) 0 (0%) 0 (0%)
1 (Light) 0 (0%) 0 (0%) 2 (33%) 1 (17%)
2 (Moderate) 1 (8%) 1 (8%) 1 (17%) 0 (0%)
≥ 3 (Severe) 10 (84%) 8 (67%) 3 (50%) 5 (83%)
Mean 6.92 3.33 3.67 10.00
Standard Deviation 4.58 2.74 3.08 11.19
Mean difference 3.59 -6.53
Standard Deviation difference 3.40 12.20
GCPS
Level 0 3 (25%) 6 (50%) 1 (17%) 0 (0%)
Level I 5 (42%) 4 (33%) 1 (17%) 2 (33%)
Level II 3 (25%) 2 (17%) 2 (33%) 2 (33%)
Level III 1 (8%) 0 (0%) 2 (33%) 2 (33%)

PD- Pain Drawing, GAD7- Generalized Anxiety Disorder, OBC- Oral Behaviours Checklist, PHQ9 - Patient Health Questionnaire-9 
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Table 2. p-values associated with the three hypothesis tests 
for the variables PD, GAD7, OBC, and PHQ9.
Hypothesis PD GAD7 OBC PHQ9
1 (null hypothesis) 0.016 0.039 0.015 0.028

2 (no effect MT) 0.004 0.024 <0,001 0.016

3 (no effect CT) 0.260 0.235 0.699 0.372

PD- Pain Drawing, GAD7- Generalized Anxiety Disorder, OBC- Oral 
Behaviours Checklist, PHQ9- Patient Health Questionnaire-9

Our team is planning a large-scale future study. To 
recommend an appropriate sample size, the primary 
hypothesis focuses on assessing whether the difference 
between the initial and final period values for each of the 
variables (PD, GAD7, OBC, and PHQ9) varies between the 
case and control groups. Only numerical variables were 
included to streamline the recommendations. We propose 
using equal sample sizes for each group to enhance the 
precision of comparisons and simplify the analysis of 
variance (26). To calculate the sample size (n) per group, the 
following parameters were taken into account

•	 	DIF: standard deviation of the differences observed in 
the sample;

•	 a: significance level;
•	 b: test power;
•	 Δ: mean difference in DIF between the case and control 

groups considered significant;
• r: number of factor levels (for this study, r = 2).

Scenarios were constructed for different Δ values. The Δ1 
values correspond to the differences observed in the pilot study 
sample, which, based on the scales of the questionnaires, 
represent intervals indicating a change in category for each 
variable. For Δ2 and Δ3, 1 unit was subtracted from the 
difference of Δ(i-1), allowing for the simulation of scenarios 
with greater similarity between groups. Table 3 summarizes 
all Δ values considered for each scenario, and Table 4 
presents the standard deviations of the differences observed 
in the sample for each variable. Table 5 summarizes the 
proposed sample size scenarios according to each variable, 
significance level (a), and test power (1-b).

Table 3. Values of Δ considered for each scenario. The Δ1 
values correspond to the differences observed in the pilot study 
sample, which, based on the scales of the questionnaires, 
represent intervals indicating a change in category for each 
variable. For Δ2 and Δ3, 1 unit was subtracted from the 
difference of Δ(i-1), allowing for the simulation of scenarios 
with greater similarity between groups.

Variable Δ1 Δ2 Δ3

PD 10 5 2

GAD7 6 4 2

OBC 10 5 2

PHQ9 7 4 2

PD- Pain Drawing, GAD7- Generalized Anxiety Disorder, OBC- 
Oral Behaviours Checklist, PHQ9- Patient Health Questionnaire-9

Table 4. Standard deviations of the differences found in 
the sample for each variable considered Values of sample 
standard deviation.

Variable Standard Deviation difference
PD 7.39
GAD7 5.63
OBC 7.61
HQ9 5.79

PD- Pain Drawing, GAD7- Generalized Anxiety Disorder, OBC- 
Oral Behaviours Checklist, PHQ9- Patient Health Questionnaire-9 

Table 5. Sample size scenarios, according to each variable 
and significance level (a) and test power (1-b):
Variable a (1 - b)

PD 0.05 0.80 10 36 216

0.05 0.90 13 47 288

GAD7 0.05 0.80 15 33 126

0.05 0.90 20 43 168

OBC 0.05 0.80 11 38 229

0.05 0.90 14 50 306

PHQ9 0.05 0.80 12 34 133

0.05 0.90 16 46 178

PD - Pain Drawing, GAD7 - Generalized Anxiety Disorder, OBC - 
Oral Behaviours Checklist, PHQ9 - Patient Health Questionnaire-9 

The analysis of Table 5, considering different scenarios and 
variables, concluded that for a significant level of 5% and a 
statistical power of 80%, the ideal number of patients to be 
selected for each group in future studies should be 36.
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Discussion
The increase in cases of TMD and bruxism, often attributed 
to excessive stress (11). In this study, which investigated 
the effectiveness of a multidisciplinary intervention in the 
treatment of chronic pain and psychological conditions 
associated with TMD among healthcare professionals, we 
observed promising results that reflect the effectiveness of 
integrated, non-pharmacological approaches. The results 
found in this study confirmed that the multidisciplinary 
intervention provided significant improvements in all 
evaluated variables — pain, anxiety, depression, oral 
habits, and the functional impact of chronic pain — when 
compared to traditional medication-based treatment. 
Statistically significant reductions on the PHQ-9 (p= 
0.028), GAD-7 (p= 0.039), OBC (p= 0.015), and PD 
(p= 0.016) scales demonstrated the positive impact of the 
group intervention dynamics, which included techniques 
such as mindfulness (12,13), stretching (15), thermotherapy 
(18), self-massage, and cognitive-behavioral therapy (14). 
In contrast, the group receiving conventional treatment 
showed stabilization or even worsening in some variables, 
such as chronic pain and anxiety. These results suggest 
that pharmacological approaches alone are insufficient to 
treat associated psychosomatic conditions, reinforcing the 
importance of holistic interventions, especially for patients 
subjected to continuous stress, such as frontline workers 
during the pandemic. Although the number of participants 
in the intervention group was small (12 people), the effects 
of multidisciplinary therapy seem to indicate a trend toward 
efficacy. Future studies with larger samples, as suggested 
by the statistical power analysis, could provide broader 
confirmation of the benefits observed in this trial.

Conclusion
This study demonstrated the effectiveness of multidisciplinary 
approaches in managing chronic pain, anxiety, and 
depression in healthcare workers with temporomandibular 
dysfunction. Multidisciplinary interventions that combined 
physical and psychological techniques—such as stretching, 
mindfulness, thermotherapy, self-massage, and cognitive-
behavioral therapy—proved to be superior to conventional 
medication-based treatment in alleviating both physical and 
emotional symptoms.

The data suggest that integrated treatments may be an 
effective strategy for managing TMD and chronic pain 
associated with psychological stress, especially in high-
demand contexts, such as those faced by healthcare 
professionals during the pandemic. Future studies with larger 
samples and longer follow-up periods are necessary to 
confirm these findings and expand the applicability of these 
interventions.

References
1. Markiewicz MR, Ohrbach R, McCall WD. Oral behaviors 

checklist: reliability of performance in targeted waking-
state behaviors. J Orofac Pain. 2006;20(4):306–16. 
Doi: 10.1111/j.1600-0722.2008.00560.x

2. Yang Y, Xu L, Liu S, Lu S, Liu L, Zeng H, et al. Analysis of risk 
factors and interactions for pain in temporomandibular 
disorder: A cross-sectional study. J Oral Rehabil. 2024 
Jul 15;51(7):1113–22. Doi: 10.1111/joor.13682

3. De La Torre Canales G, Câmara-Souza MB, Muñoz 
Lora VRM, Guarda-Nardini L, Conti PCR, Rodrigues 
Garcia RM, et al. Prevalence of psychosocial impairment 
in temporomandibular disorder patients: A systematic 
review. J Oral Rehabil. 2018 Nov 17;45(11):881–9. 
Doi: 10.1111/joor.12685

4. Schiffman E, Ohrbach R, Truelove E, Look J, 
Anderson G, Goulet JP, et al. Diagnostic Criteria for 
Temporomandibular Disorders (DC/TMD) for Clinical 
and Research Applications: Recommendations of 
the International RDC/TMD Consortium Network* 
and Orofacial Pain Special Interest Group†. J Oral 
Facial Pain  Headache. 2014 Jan;28(1):6–27. Doi: 
10.11607/jop.1151

5. ALMEIDA-LEITE CM, STUGINSKI-BARBOSA J, CONTI 
PCR. How psychosocial and economic impacts of 
COVID-19 pandemic can interfere on bruxism and 
temporomandibular disorders? Journal of Applied 
Oral Science. 2020;28. Doi: 10.1590/1678-7757-
2020-0263

6. Boscato N, Almeida RC, Koller CD, Presta AA, Goettems 
ML. Influence of anxiety on temporomandibular 
disorders – an epidemiological survey with elders and 
adults in <scp>S</scp> outhern <scp>B</scp> 
razil. J Oral Rehabil. 2013 Sep 18;40(9):643–9. Doi: 
10.1111/joor.12076

7. Galhardo APM, Andrade PR, Andrade LP de, Cury MAA, 
Mukai MK, Baracat EC, et al. Cross-sectional study 
of self-reported pain related to temporomandibular 
disorders and emotional state of medical school faculty 
and students: Post-COVID-19 pandemic. PLoS One. 
2024 Aug 26;19(8):e0308988. Doi: 10.1371/journal.
pone.0308988

8. van der Meer HA, Tol CHM, Speksnijder CM, van 
Selms MKA, Lobbezoo F, Visscher CM. Psychosocial 
factors associated with pain outcomes in patients with 
painful temporomandibular disorders and headaches. 
Eur J Oral Sci. 2023 Apr 19;131(2). Doi: 10.1111/
eos.12919

9. Yap AU, Kim S, Lee B, Jo JH, Park JW. Correlates of jaw 
functional limitation, somatization and psychological 
distress among different temporomandibular disorder 
diagnostic subtypes. J Oral Rehabil. 2024 Feb 
18;51(2):287–95. Doi: 10.1111/joor.13606

10. Yap AU, Marpaung C, Rahmadini ED. Psychological 
well-being and distress: Their associations with 
temporomandibular disorder symptoms and 



280

ASAA

 Headache Medicine 2024, 15(4): 274-280

The anxiety, depression, and TMD: Multidisciplinary therapy

interrelationships. Oral Surg Oral Med Oral Pathol Oral 
Radiol. 2021 Aug;132(2):163–71. Doi: 10.1016/j.
oooo.2021.02.012

11. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, 
Papoutsi E, Katsaounou P. Prevalence of depression, 
anxiety, and insomnia among healthcare workers during 
the COVID-19 pandemic: A systematic review and 
meta-analysis. Brain Behav Immun. 2020 Aug;88:901–
7. Doi: 10.1016/j.bbi.2020.05.026

12. Ball EF, Nur Shafina Muhammad Sharizan E, Franklin 
G, Rogozinska E. Does mindfulness meditation improve 
chronic pain? A systematic review. Curr Opin Obstet 
Gynecol. 2017 Dec;29(6):359–66. Doi: 10.1097/
GCO.0000000000000417

13. Hilton L, Hempel S, Ewing BA, Apaydin E, Xenakis L, 
Newberry S, et al. Mindfulness Meditation for Chronic 
Pain: Systematic Review and Meta-analysis. Annals of 
Behavioral Medicine. 2017 Apr 22;51(2):199–213. 
Doi: 10.1007/s12160-016-9844-2

14. MICHELOTTI A, DE WIJER A, STEENKS M, FARELLA M. 
Home-exercise regimes for the management of non-
specific temporomandibular disorders. J Oral Rehabil. 
2005 Nov 3;32(11):779–85. Doi: 10.1111/j.1365-
2842.2005.01513.x

15. Pedersen BK, Saltin B. Exercise as medicine – evidence 
for prescribing exercise as therapy in 26 different 
chronic diseases. Scand J Med Sci Sports. 2015 Dec 
25;25(S3):1–72. Doi: 10.1111/sms.12581

16. Monteiro LL, Skowronski R, Brimo F, Carvalho Neto P da 
C, Vasconcelos RAL de, Pacheco CRC V., et al. Erectile 
function after partial penectomy for penile cancer. 
International braz j urol. 2021 Jun;47(3):515–22. Doi: 
10.1590/s1677-5538.ibju.2019.0119

17. Heller GZ, Manuguerra M, Chow R. How to analyze 
the Visual Analogue Scale: Myths, truths and clinical 
relevance. Scand J Pain. 2016 Oct 1;13(1):67–75. Doi: 
10.1016/j.sjpain.2016.06.012

Simone Graziani Prada
https://orcid.org/0009-0004-7466-1239
Célia Roesler
https://orcid.org/0000-0003-4500-1376
Evelyn Esteves de Oliveira Silva
https://orcid.org/0009-0007-1756-934X
Oswaldo Couto Junior
https://orcid.org/0009-0004-1734-7091
Felipe Sampaio Saba
https://orcid.org/0000-0002-5538-6997
Adriana Ugolini Benatti de Siqueira
https://orcid.org/0009-0009-9108-0475
Claudia Zanetti Moura
https://orcid.org/0000-0002-3397-1415
Gabriela Machado Camargo
https://orcid.org/0009-0008-6849-3215
Rafael Zanetti Sarra Moura
https://orcid.org/0009-0001-9077-3976
Shinji Yamashita Nobre 
https://orcid.org/0009-0006-0144-0739

18. Furlan RMMM, Giovanardi RS, Britto ATB de O e, Britto 
DB de O e. The use of superficial heat for treatment of 
temporomandibular disorders: an integrative review. 
Codas. 2015 Apr;27(2):207–12. Doi: 10.1590/2317-
1782/20152014148

19. Clark GT. Classification, Causation and Treatment of 
Masticatory Myogenous Pain and Dysfunction. Oral 
Maxillofac Surg Clin North Am. 2008 May;20(2):145–57. 
Doi: 10.1016/j.coms.2007.12.003

20. Spitzer RL. Validation and Utility of a Self-report Version 
of PRIME-MD&lt;SUBTITLE&gt;The PHQ Primary 
Care Study&lt;/SUBTITLE&gt; JAMA. 1999 Nov 
10;282(18):1737. Doi: 10.1001/jama.282.18.1737

21. Spitzer RL, Kroenke K, Williams JBW, Löwe B. A Brief 
Measure for Assessing Generalized Anxiety Disorder. Arch 
Intern Med. 2006 May 22;166(10):1092. Doi: 10.1001/
archinte.166.10.1092

22. Ohrbach R, Markiewicz MR, McCall Jr WD. Waking-state 
oral parafunctional behaviors: specificity and validity as 
assessed by electromyography. Eur J Oral Sci. 2008 Oct 
8;116(5):438–44. 

23. Von Korff M, DeBar LL, Krebs EE, Kerns RD, Deyo RA, Keefe 
FJ. Graded chronic pain scale revised: mild, bothersome, 
and high-impact chronic pain. Pain. 2020 Mar;161(3):651–
61. Doi: 10.1097/j.pain.0000000000001758

24. Burzykowski T, Geubbelmans M, Rousseau AJ, Valkenborg 
D. Generalized linear models. American Journal of 
Orthodontics and Dentofacial Orthopedics. 2023 
Oct;164(4):604–6. Doi: 10.1016/j.ajodo.2023.07.005

25. Dos Santos DM, Berridge DM. A continuation ratio 
random effects model for repeated ordinal responses. 
Stat Med. 2000 Dec 30;19(24):3377–88. Doi: 
10.1002/1097-0258(20001230)19:24<3377:AID-
SIM526>3.0.CO;2-E

26. Kutner MH, Nachtsheim CJ, Neter J, Li W. Applied Linear 
Statistical Models. 5th ed. McGraw-Hill/Irwin; 2005. 
1–1415 p.  

Authors Contributions: SGP: methodology, project 
administration, supervision, validation, writing; CR original 
draft, writing, review and editing; EEOS: formal analysis, 
data curation; OCJ: formal analysis, data curation; FSS: 
formal analysis, data curation, supervision, review; AUBS: 
supervision, visualization, formal Analysis, review; CZM: 
supervision, visualization, writing, review and editing; GMC: 
supervision, visualization, formal analysis, review; FSS: 
formal analysis, review, visualization; RZSM: editing; SYN: 
statistics.
Declaration of conflicting interests: The authors and the 
research have no conflicts of interest. 
Funding: This research received no specific grant from any 
funding agency in the public, commercial, or not-for-profit 
sectors.


