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ABSTRACT
Objective: To evaluate possible temporomandibular disorders (TMD) symptoms that may occur due to mask use in dentists during 
the coronavirus disease-2019 pandemic period and identify potentially effective factors.

Methods: An online questionnaire consisting of three parts was sent to dentists and clinical dental students. The first part included 
questions regarding sociodemographic information. In the second part, questions were asked to evaluate stress levels, TMD 
symptoms, and treatment of TMD, if any, before (T0) and during the pandemic (T1). In the last part, professional mask choice, mask-
related parafunctional movements, and breathing patterns while wearing a mask were evaluated.

Results: TMD symptoms and stress levels were significantly higher at T1. An increase in mouth breathing and mask-related 
parafunctional movements was reported during the use of N95 masks compared with daily life in dentists whose professional mask 
selection was an N95 respirator. The change in temporomandibular joints pain and muscle pain at rest between T0 and T1 was higher 
in those whose professional mask choice was N95 respirators than in those who chose to wear one surgical mask.

Conclusion: The increase in mouth breathing and mask-related parafunctional movements during the use of N95 respirators may 
increase TMD.
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Main Points
•  During the use of N95 respirator masks, an increase in mouth breathing and mask-related parafunctional movements was observed.
•  The increase in pain during the pandemic period in individuals who selected N95 respirators as their professional mask was higher than in those 

who used surgical masks.
•  The increase in temporomandibular joints pain and muscle pain at rest during the pandemic period was higher in those who chose N95 

respirators than in those who chose to wear a single surgical mask.
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INTRODUCTION 

The novel Coronavirus disease-2019 (COVID-19) was first 
detected in Wuhan City, China, and the World Health 
Organization (WHO) China Country Office was informed of 
cases of pneumonia with unknown etiology on December 31 
2019.1 WHO announced COVID-19 to be a pandemic on March 
11, 2020.2

Studies have shown that interpersonal transmission of the 
coronavirus causing COVID-19 (severe acute respiratory 
syndrome-coronavirus-2) occurs through respiratory droplets, 
contact, airborne, and fomite transmission; thus, governments 
have either recommended or made compulsory that facemasks 
be used in public areas.3 Wearing facemasks in public areas was 
compulsory in Turkey between September 8, 2020, and April 
27, 2022.4 Researchers have reported that although standard 
surgical masks are sufficient during daily activities, FFP2 or 
more protective masks are necessary in occupations that 
involve exposure to respiratory droplets.5

An article titled “The Workers Who Face the Greatest Coronavirus 
Risk” was published by the New York Times in March 2020 with 
a chart demonstrating that dentists and other dental care 
workers who face the greatest risk of getting infected by the 
new coronavirus highlighted their frequency of exposure to the 
disease and physical proximity to others, in this case, patients.6

According to the report of the WHO science briefing in July 
2020, transmission through aerosols has necessitated the use 
of filtering facepiece respirators, such as FFP2/N95 or FFP3/N99 
respirators, during aerosol-generating procedures in the field of 
healthcare.3 Additionally, it has been reported that healthcare 
workers should use personal protective equipment such as 
face shields/goggles, and gowns during these procedures.7

Ong et al.8 noticed that the prolonged use of masks increased 
the prevalence of headaches, especially for individuals with a 
history of headaches; however, they also found that long-term 
mask use does not reduce the oxygen saturation level in the 
blood. In addition to headaches, other discomforts reported 
while wearing a mask include nasal bridge scarring,9 facial 
itching,9 rash/irritation,10 and discomfort related to increased 
facial temperatures.11 In the study conducted by Luximon et 
al.,12 participants reported an increase in humidity, breathing 
difficulty, and overall discomfort while wearing facemasks, 
especially while wearing the N95 mask and in situations that 
required speaking.

The increase in the number of patients with temporomandibular 
disorder (TMD) who presented to our clinic during the 
pandemic period and the reporting that parafunctional habits 
such as clenching, mouth breathing, and keeping the mask in 
place or fixing it became more frequent among our colleagues, 
especially during the use of N95 respirators, led us to conduct 
this study. The aim of this study was to evaluate possible TMD 
symptoms that may occur due to mask use among dentists 

during the COVID-19 pandemic period and identify potentially 
effective factors.

METHODS

This study was approved by the Turkish Ministry of Health 
(2021-04-07T11_42_33) and the Bezmialem Vakıf University 
Non-Invasive Ethics Committee (approval no.: 2021/168, date: 
29.04.2021). A questionnaire was created online through 
Google Forms (Google LLC, Mountain View, CA, USA) and sent 
to dentists and clinical dental students via e-mail, WhatsApp, 
and social media platforms (Instagram, Twitter). Dentists who 
were not working during the pandemic period and preclinical 
dental students were excluded from the study.

The questionnaire consisted of three parts. The first part 
included questions on demographic information, including 
age, sex, status, institution, and weekly working hours. In 
the second part, questions were asked to evaluate stress 
levels and TMD symptoms (limitation of mouth opening, 
temporomandibular joints (TMJ) and masticatory muscle pain 
at rest and function, alteration during function, TMJ sounds, jaw 
locking, or luxation), and treatment of TMD if any of individuals 
for before (T0) and during the COVID-19 pandemic period (T1). 
Individuals were requested to score their stress levels, pain 
levels, and levels of limitation of mouth opening on a visual 
analog scale of 0 (none) to 10 (high). In the last part, professional 
mask choice, mask-related parafunctional jaw movements 
(lateral or protrusive positioning of the mandible, grinding, 
repetitive mouth opening and closing, involuntary mouth 
opening), and breathing pattern while wearing a mask were 
evaluated. The last two criteria were also questioned regarding 
mask usage in their routine lives. A sample of the questionnaire 
is included in Appendix 1. The data were collected from May 25 
to August 15, 2021.

Statistical Analysis

A total of 554 individuals filled out the questionnaire. Fifty-
nine of them stated that they were not actively working; thus, 
these individuals were excluded from the analyses, and the 
statistical analyses were conducted on the data collected from 
505 individuals.

The analyses were performed using IBM SPSS Statistics software 
(version 22.0; IBM Corp., Armonk, NY). The data are expressed 
as mean and standard deviation or frequency with percentage 
values for the variables. Data normality was assessed using the 
Shapiro-Wilk test. Comparison of limitation of mouth opening, 
TMJ, and masticatory muscle pain during rest and function in 
different periods (T0: before the COVID-19 pandemic, T1: during 
the pandemic) was performed using the Wilcoxon Signed-
Rank test. Changes in terms of TMD symptoms between the 
periods (∆T0/T1) in the groups formed according to their mask 
preferences while performing dental procedures (Group 1: one 
surgical mask, Group 2: two surgical masks, Group 3: N95/FFP2 
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or N95/FFP2 + surgical mask) were analyzed using the Kruskal-
Wallis test. The Bonferroni post-hoc test was used to determine 
the source of the differences that were found to be significant.

McNemar's test was used to compare breathing patterns 
and parafunctional movements (keeping mouth open, teeth 
clenching, lateral or protrusive movement of the mandible, 
opening and closing the mouth repeatedly to adjust the mask) 
while performing dental procedures and in daily life between 
the groups. Spearman’s  rank correlation  coefficient was used 
to examine the correlation between weekly working hours 
and TMD symptoms. The level of statistical significance was 
accepted as p<0.05.

RESULTS

The distributions of the participants’ demographic 
characteristics, including age, sex, status, institution, weekly 
working hours, and professional mask choice, are given in Table 
1. The results of the comparison of TMD symptoms, including 
limitation of mouth opening, TMD and masticatory muscle 
pain during rest and function, and stress levels between T0 and 
T1, are shown in Table 2. All these symptoms and stress levels 
were found to be significantly higher at T1 than at T0 (p<0.001).

While the number of participants reporting no alteration in 
function decreased during the COVID-19 pandemic period, 
an increase was observed in the number of individuals who 
reported functional alterations (TMJ sounds, locking, or 
luxation). Furthermore, the number of participants with painless 
function decreased, and those who experienced pain during 
one or more movements (opening or closing the mouth, lateral 
or protrusive movement of the mandible) increased from T0 to 
T1. While 52 of the participants reported that they had received 
treatment for TMD (painkillers, anti-inflammatory drugs, muscle 
relaxants, oral splints, physical therapy, TMJ surgery, or Botox 
injections) before the pandemic, 53 participants reported 
that they had received treatment during the pandemic period 
(Table 3). Among the participants who received treatment for 
TMD during the pandemic, 29 individuals started treatment 
during the pandemic period without having received any prior 
treatment, whereas 24 individuals had received treatment 
before the pandemic and continued their treatment during the 
pandemic period. 

Changes in TMD symptoms between the periods (∆T0/T1) 
in the groups formed according to mask preferences while 
performing dental procedures are demonstrated in Table 4. 
The results revealed a statistically significant difference in the 
change in TMJ pain at rest (p=0.01) and masticatory muscle 
pain at rest (p=0.008) only between Group 1 and Group 3. 
The results of the comparison of breathing patterns and 
parafunctional activities while performing dental procedures 
and in daily life within the groups are shown in Table 5. 
Statistically significant differences in breathing patterns and 
the presence of parafunctional activities were detected only in 

Group 3 (p<0.001). No correlation was found between working 
hours and TMD symptoms (p<0.05).

Table 1. Socio-demographic characteristics of the participants 
(n=505)

Age (years) n Percentage

20-25 175 34.7%

25-30 141 27.9%

30-40 86 17%

40-50 46 9.1%

50-60 37 7.3%

60+ 20 4%

Gender

Female 346 68.5%

Male 159 31.5%

Type of institution

Governmental oral and dental health 
center 47 9.3%

Private dental office 103 20.4%

Private dental polyclinic/hospital 114 22.6%

University 241 47.7%

Profession

Clinical dental student 139 27.5%

Postgraduate student 71 14.1%

Dentist 194 38.4%

Dental specialist 101 20%

Weekly working time

<10 hours 100 29.8%

10-20 hours 89 17.6%

20-30 hours 63 12.5%

30-40 hours 123 24.4%

40< hours 130 25.7%

Professional mask choice

One surgical mask 44 8.7%

Two surgical masks 80 15.8%

N95/FFP2 or N95/FFP2 + surgical mask 381 75.5%

Table 2. Comparison of TMD symptoms and stress levels between 
T0 and T1

T0 T1

Mean SD Mean SD p-value

Limitation of mouth 
opening 0.37 0.81 0.64 1.05 <0.001***

TMJ pain at rest 0.77 1.45 1.21 1.83 <0.001***

TMJ pain in function 0.76 1.31 1.36 2.00 <0.001***

Muscle pain at rest 0.87 1.46 1.49 2.07 <0.001***

Muscle pain in 
function 0.96 1.56 1.62 2.24 <0.001***

Stress level 4.30 2.22 6.03 2.32 <0.001***

***p<0.001
TMD, temporomandibular disorder; TMJ, temporomandibular joints
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DISCUSSION

Temporomandibular disorders are multifactorial conditions 
affecting both soft or hard tissues. Trauma,13 emotional state,14,15 
malocclusion16,17 and oral parafunctions18,19 can be counted 
among the known etiological factors for TMD. Oral, masticatory, 
and facial behaviors that do not serve any functional purpose 
are generally referred to as oral parafunctions.20 These behaviors 
are usually harmless; however, when their frequency or the 
forces induced by them exceed physiological tolerance, they 
can cause harmful effects on joints and muscles. Commonly 
reported oral parafunctions include teeth clenching and 
grinding, nail biting, and gum chewing.21,22 The aim of this study 
was to evaluate possible TMD symptoms that may occur due to 
mask use among dentists during the COVID-19 pandemic and 
to identify potentially effective factors, including parafunctional 
movements associated with mask preference.

TMD presents with bilateral or unilateral symptoms such 
as muscle pain, headaches, TMJ sounds, jaw locking or 
luxation, tinnitus, and restricted mouth opening.23,24 Some 
conditions, such as toothaches, earaches, maxillary sinusitis, 

Table 3. Distribution and frequency of the treatment of TMD, 
functional alterations, and pain status in T0 and T1

 
T0 T1

n % n %

Functional 
alterations

Normal function 386 76.4% 348 68.9%

TMJ sounds 
(clicking or 
crepitus)

119 23.6% 150 29.7%

Jaw locking or 
luxation 0 0% 7 1.4%

Pain during 
function

Painless function 462 91.5% 404 80%

Pain during one 
movement* 36 7.1% 76 15%

Pain during 
at least 2 
movements*

7 1.4% 25 5%

Treatment 
of TMD

Presence 52 10.3% 53 10.5%

Absence 453 89.7% 452 89.5%

*Opening the mouth, closing the mouth, lateral or protrusive movements of 
the mandible
TMD, temporomandibular disorder; TMJ, temporomandibular joints

Table 4. Intergroup comparison of the change in TMD symptoms between the periods (∆T0-T1)

(∆T0-T1) Group 1 (n=44) Group 2 (n=80) Group 3 (n=381)  

  Mean SD Mean SD Mean SD p-value Post-hoc p-value

∆Limitation of mouth opening 0.06 1.06 0.2 0.8 0.3 0.9 0.19

∆TMJ pain at rest -0.02 1.48 0.27 0.01 0.52 1.35 0.01** Group 1-3 0.02*

∆TMJ pain in function 0.34 2.03 0.46 1.01 0.65 1.47 0.23

∆Muscle pain at rest 0.04 0.65 0.32 0.91 0.74 1.61 0.008** Group 1-3 0.04*

∆Muscle pain in function 0.18 2.03 0.47 1.00 0.76 1.50 0.05

*p<0.05; **p<0.01
T0, before the pandemic; T1, during the pandemic; TMJ, temporomandibular joints; SD, standard deviaiton

Table 5. Intragroup comparison of breathing patterns and parafunctional movements while performing dental procedures and in daily life

Daily life Performing dental 
procedure

n % n % p-value

Group 1 (n=44)

Breathing pattern

Nasal breath 21 48% 20 45%

0.51Mouth breath 4 9% 3 7%

Nasal and mouth breath 19 43% 21 48%

Parafunctional 
movement

Presence 29 66% 29 66%
1

Absence 15 34% 15 34%

Group 2 (n=80)

Breathing pattern

Nasal breath 37 46% 39 49%

0.47Mouth breath 12 15% 13 16%

Nasal and mouth breath 31 39% 28 35%

Parafunctional 
movement

Presence 50 63% 55 69%
0.33

Absence 30 38% 25 31%

Group 3 (n=381)

Breathing pattern

Nasal breath 195 51% 145 38% <0.001***

Mouth breath 25 7% 55 14% <0.001***

Nasal and mouth breath 161 42% 181 48% 0.03*

Parafunctional 
movement

Presence 234 61% 297 78%
<0.001***

Absence 147 39% 84 22%

*p<0.05; ***p<0.001
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carcinomas, neuralgias, salivary gland diseases, acromegaly, 
Eagle syndrome, migraine, and high blood pressure, mimic the 
symptoms of TMD.25 This study excluded clinical examinations 
and was based on the self-reports of the participants. To 
prevent confusion of TMD symptoms with the other conditions 
mentioned above, the questionnaire was administered only 
to dentists and clinical dental students. The participants were 
asked to evaluate their TMD signs and symptoms in one specific 
period (before and during the COVID-19 pandemic period).

The participants in this study reported an increase in TMD 
symptoms during the pandemic compared with those before 
the pandemic. Etiological factors such as professional mask 
preferences, duration of mask use, parafunctional habits that 
could be formed due to wearing a mask, and stress were 
investigated in this study.

Of the participants, 75.5% reported that their choice of 
professional mask was N95/FFP2 or N95/FFP2 + surgical mask, 
15.8% chose to wear two surgical masks on top of each other, 
and 8.7% preferred one surgical mask. In the comparison of the 
TMD symptoms among the groups created according to their 
professional mask choices, there was no significant difference 
in terms of the limitation of mouth opening or TMJ and 
masticatory muscle pain at function. However, the difference in 
the change of TMJ pain and masticatory muscle pain at rest was 
higher in Group 3 than in Group 1.

The participants in Group 3 stated that their mouth breathing 
and mask-related parafunctional movements (lateral or 
protrusive positioning of the mandible, grinding, repetitive 
mouth opening and closing, involuntary mouth opening) 
increased compared with daily life during the use of N95 
masks. Neither of the other groups reported a significant 
difference. This result also indicated the impact of FFP2/
N95 use on breathing patterns and parafunction, which may 
explain the increase in TMJ and masticatory muscle pain at 
rest during the pandemic period among individuals who 
preferred N95 respirators as their mask preference (Group 3) 
compared with those who preferred one surgical mask (Group 
1). Supporting the findings of this study, there are studies 
reporting a significant relationship between parafunctional 
habits, mouth breathing, and TMD.26,27 Kojima et al.28 reported 
that involuntary mouth opening, like bruxism, may play a role 
in the development of TMDs. Scheid et al.24 reported that the 
sustained use of masks increased the prevalence of headaches 
in individuals with a history of headaches but also noticed 
that long-term mask usage does not reduce oxygen saturation 
levels in the blood. This finding led to the suspicion of other 
causes of headaches that could be related to mask use. The 
increasing number of patients who consulted our clinic with 
TMJ complaints during the COVID-19 pandemic and our 
colleagues reporting the adoption of parafunctional behaviors 
during mask use prompted the need to investigate the effects 
of facemask use on TMJ.

The present study explored the possible effects of prolonged 
mask usage on TMD during the COVID-19 pandemic. To 
evaluate the relationship between professional mask-wearing 
duration and TMD signs and symptoms, the participants 
were asked about their weekly working hours. No significant 
correlation was found between weekly working hours and 
TMD symptoms. Although the weekly working hours of the 
participants were expected to provide information about the 
duration of their professional mask usage, this period may not 
completely reflect the time worked with the mask or long-
term use of masks in daily life, which may explain the lack of 
correlation.

The association between depression and stress and different 
physical symptoms of TMD is widely acknowledged.14,15 A study 
on patients with TMD revealed that increased stress levels 
during the pandemic led to an increase in parafunctional habits 
(awake and sleep bruxism, clenching) and sleeping disorders 
(variation in the quality and duration of sleep, fatigue).29 A 
recent meta-analysis of 13 studies showed that depression, 
anxiety, and insomnia were highly prevalent among healthcare 
professionals.30 Considering this information, it should be 
noted that stress is a significant factor for TMD. According to 
the self-reports of the participants in this study, their stress 
levels increased during the pandemic compared with pre-
pandemic period.

Study Limitations
Although the purpose of this study was to investigate the 
effects of mask usage on TMD, a limitation of our study is that 
the etiology of TMD is multifactorial, and one factor cannot be 
evaluated alone. Another limitation is that the TMD symptom 
data in this study were not based on clinical examinations, but 
were recorded according to the self-reports of the participants. 
Additionally, information about the pre-pandemic period was 
collected during the pandemic period.

CONCLUSION

The results of this study indicated that an increase in TMD 
was observed in dentists during the pandemic period. The 
degree of change in TMJ pain and masticatory muscle pain at 
rest between the periods (∆T0/T1) was higher in participants 
whose professional mask choice was N95 respirator or an N95 
respirator with a surgical mask cover than in those who chose 
to wear a surgical mask. An increase in mouth breathing and 
mask-related parafunctional movements was reported during 
the use of N95 respirator masks compared with daily life in 
dentists who selected N95 respirators as their professional 
masks.
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Ministry of Health (2021-04-07T11_42_33) and the Bezmialem Vakıf 
University Non-Invasive Ethics Committee (approval no.: 2021/168, 
date: 29.04.2021).



89

Turk J Orthod 2024; 37(2): 84-90 Sunal Aktürk et al. Effects of Mask Usage on the Temporomandibular Joint

Informed Consent: A survey study.

Author Contributions: Concept - E.S.A., İ.A., E.D.Ş.; Design - E.S.A., İ.A., 
E.D.Ş.; Data Collection and/or Processing - E.S.A., İ.A., E.D.Ş.; Analysis 
and/or Interpretation - E.S.A., E.D.Ş.; Literature Review - E.S.A., İ.A.; 
Writing - E.S.A., İ.A.

Declaration of Interest: The authors have no conflicts of interest to 
declare.

Funding: The authors declare that this study has received no financial 
support.

REFERENCES

1. Taylor CHV, Johnson M. SARS-CoV-2. Mater Methods. 2020;10:2867. 
[CrossRef ]

2. World Health Organization. WHO Director-General’s opening 
remarks at the media briefing on COVID-19—11 March 2020 [cited 
May 29, 2021]. [CrossRef ]

3. World Health Organization. Transmission of SARS-CoV-2 : 
implications for infection prevention precautions. Sci Br. 2020;1-
10. [CrossRef ]

4. T.C. İçişleri Bakanlığı. 81 İl Valiliği’ne Koronavirüs Tedbirleri Konulu 
Ek Genelge Gönderildi. [cited Jan 3, 2021]. [CrossRef ]. 

5. Bartoszko JJ, Farooqi MAM, Alhazzani W, Loeb M. Medical masks vs 
N95 respirators for preventing COVID-19 in healthcare workers: A 
systematic review and meta-analysis of randomized trials. Influenza 
Other Respir Viruses. 2020;14(4):365-373. [CrossRef ]

6. Gamio L. The Workers Who Face the Greatest Coronavirus Risk. The 
New York Times; 2020. [cited March 15, 2021]. [CrossRef ]

7. T.C. Sağlık Bakanlığı. COVID-19 pandemisinde sağlık kurumlarında 
çalışma rehberi ve enfeksiyon kontrol önlemleri [cited: Dec 21, 
2021]. [CrossRef ]

8. Ong JJY, Bharatendu C, Goh Y, et al. Headaches associated with 
personal protective equipment - a cross-sectional study among 
frontline healthcare workers during COVID-19. Headache. 
2020;60(5):864-877. [CrossRef ]

9. Hu K, Fan J, Li X, Gou X, Li X, Zhou X. The adverse skin reactions 
of health care workers using personal protective equipment for 
COVID-19. Medicine (Baltimore). 2020;99(24):e20603. [CrossRef ]

10. Al Badri FM. Allergies in the Workplace Surgical Mask Contact 
Dermatits and Epidemiology of Contact Dermatitis in Healthcare 
Workers. Curr Allergy Clin Immunol. 2017;30(3):183-188. [CrossRef ]

11. Scarano A, Inchingolo F, Lorusso F. Facial skin temperature and 
discomfort when wearing protective face masks: thermal infrared 
imaging evaluation and hands moving the mask. Int J Environ Res 
Public Health. 2020;17(13):4624. [CrossRef ]

12. Luximon Y, Anne Sheen K, Luximon A. Time dependent infrared 
thermographic evaluation of facemasks. Work. 2016;54(4):825-835. 
[CrossRef ]

13. Bodner L, Miller VJ. Temporomandibular joint dysfunction in 
children: evaluation of treatment. Int J Pediatr Otorhinolaryngol. 
1998;44(2):133-137. [CrossRef ]

14. 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 Investig. 
2020;24(11):3939-3945. [CrossRef ]

15. Kindler S, Samietz S, Houshmand M, et al. Depressive and anxiety 
symptoms as risk factors for temporomandibular joint pain: 
a prospective cohort study in the general population. J Pain. 
2012;13(12):1188-1197. [CrossRef ]

16. Keeling SD, McGorray S, Wheeler TT, King GJ. Risk factors associated 
with temporomandibular joint sounds in children 6 to 12 years 
of age. Am J Orthod Dentofacial Orthop. 1994;105(3):279-287. 
[CrossRef ]

17. Ahlgren J. EMG studies of lip and cheek activity in sucking habits. 
Swed Dent J. 1995;19(3):95-101. [CrossRef ]

18. Widmalm SE, Gunn SM, Christiansen RL, Hawley LM. Association 
between CMD signs and symptoms, oral parafunctions, race and 
sex, in 4-6-year-old African-American and Caucasian children. J 
Oral Rehabil. 1995;22(2):95-100. [CrossRef ]

19. Widmalm SE, Christiansen RL, Gunn SM. Oral parafunctions as 
temporomandibular disorder risk factors in children. Cranio. 
1995;13(4):242-246. [CrossRef ]

20. Ohrbach R, Markiewicz MR, McCall WD Jr. Waking-state oral 
parafunctional behaviors: specificity and validity as assessed by 
electromyography. Eur J Oral Sci. 2008;116(5):438-444. [CrossRef ]

21. Michelotti A, Cioffi I, Festa P, Scala G, Farella M. Oral parafunctions 
as risk factors for diagnostic TMD subgroups. J Oral Rehabil. 
2010;37(3):157-162. [CrossRef ]

22. Gavish A, Halachmi M, Winocur E, Gazit E. Oral habits and their 
association with signs and symptoms of temporomandibular 
disorders in adolescent girls. J Oral Rehabil. 2000;27(1):22-32. 
[CrossRef ]

23. Murphy MK, MacBarb RF, Wong ME, Athanasiou KA. 
Temporomandibular disorders: a review of etiology, clinical 
management, and tissue engineering strategies. Int J Oral 
Maxillofac Implants. 2013;28(6):e393-414. [CrossRef ]

24. Scheid JL, Lupien SP, Ford GS, West SL. Commentary: Physiological 
and Psychological Impact of Face Mask Usage during the COVID-19 
Pandemic. Int J Environ Res Public Health. 2020;17(18):6655. 
[CrossRef ]

25. Zakrzewska JM. Differential diagnosis of facial pain and guidelines 
for management. Br J Anaesth. 2013;111(1):95-104.  [CrossRef ]

26. Motghare V, Kumar J, Kamate S, et al. Association Between Harmful 
Oral Habits and Sign and Symptoms of Temporomandibular Joint 
Disorders Among Adolescents. J Clin Diagn Res. 2015;9(8):ZC45-
ZC48. [CrossRef ]

27. Acharya S, Pradhan A, Chaulagain R, Shah A. Temporomandibular 
Joint Disorders and its Relationship with Parafunctional Habits 
among Undergraduate Medical and Dental Students. J Coll Med 
Sci. 2018;14(3):154-159. [CrossRef ]

28. Kojima Y, Suzuki S, Sugihara N. Potential Causative Role of 
Involuntary Mouth Opening in Temporomandibular Disorders. 
Dent Hypotheses. 2017;8(2):57-60. [CrossRef ]

29. Di Giacomo P, Serritella E, Imondi F, Di Paolo C. Psychological 
impact of COVID-19 pandemic on TMD subjects. Eur Rev Med 
Pharmacol Sci. 2021;25(13):4616-4626. [CrossRef ]

30. 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;88:901-907. [CrossRef ]

https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/news-room/commentaries/detail/transmission-of-sars-cov-2-implications-for-infection-prevention-precautions
https://www.icisleri.gov.tr/81-il-valiligine-koronavirus-tedbirleri-konulu-ek-genelge-gonderildi-08-09-20
https://doi.org/10.1111/irv.12745
https://www.nytimes.com/interactive/2020/03/15/business/economy/coronavirus-worker-risk.html
https://covid19.saglik.gov.tr/Eklenti/40282/0/covid19-saglikkurumlarindacalismarehberiveenfeksiyonkontrolonlemleripdf.pdf
https://doi.org/10.1111/head.13811
https://doi.org/10.1097/MD.0000000000020603
https://journals.co.za/doi/pdf/10.10520/EJC-c3ca4ee66
https://doi.org/10.3390/ijerph17134624
https://doi.org/10.3233/WOR-162353
https://doi.org/10.1016/s0165-5876(98)00055-x
https://doi.org/10.1007/s00784-020-03260-1
https://doi.org/10.1016/j.jpain.2012.09.004
https://doi.org/10.1016/S0889-5406(94)70122-9
https://pubmed.ncbi.nlm.nih.gov/7676390/
https://doi.org/10.1111/j.1365-2842.1995.tb00241.x
https://doi.org/10.1080/08869634.1995.11678075
https://doi.org/10.1111/j.1600-0722.2008.00560.x
https://doi.org/10.1111/j.1365-2842.2009.02033.x
https://doi.org/10.1046/j.1365-2842.2000.00484.x
https://doi.org/10.11607/jomi.te20
https://doi.org/10.3390/ijerph17186655
https://doi.org/10.1093/bja/aet125
https://doi.org/10.7860/JCDR/2015/12133.6338
https://doi.org/10.3126/jcmsn.v14i3.20289
https://doi.org/10.4103/denthyp.denthyp_4_17
https://doi.org/10.26355/eurrev_202107_26254
https://doi.org/10.1016/j.bbi.2020.05.026


90

Turk J Orthod 2024; 37(2): 84-90Sunal Aktürk et al. Effects of Mask Usage on the Temporomandibular Joint

Appendix 1. The samples of the questionnaire used in this study
Questions asked to assess temporomandibular joint (TMJ) and stress level both before and during the pandemic
Questions Answers
- Your level of limitation in mouth opening before/during the pandemic
(Pandemiden önce/pandemi döneminde ağız açmadaki kısıtlılık seviyeniz)

(Normal range) 0-1-2-3-4-5-6-7-8-9-10 (Severely 
restricted movement)

- Pain in your TMJ at rest before/during the pandemic
(Pandemiden önce/pandemi döneminde istirahat halindeyken temporomandibular 
ekleminizdeki (TME) ağrı)

(None) 0-1-2-3-4-5-6-7-8-9-10 (Very severe and constant 
pain)

- Pain in your TMJ during function (opening, closing, protrusion or lateral movements) before/
during the pandemic
(Pandemiden önce/pandemi döneminde fonksiyon sırasında ekleminizdeki ağrı) 

(None) 0-1-2-3-4-5-6-7-8-9-10 (Very severe and constant 
pain)

- Pain in your masticatory muscles at rest before/during the pandemic
(Pandemiden önce/pandemi döneminde istirahat halinde çiğneme kaslarınızdaki ağrı) 

(None) 0-1-2-3-4-5-6-7-8-9-10 (Very severe and constant 
pain)

- Pain in your masticatory muscles at function (opening, closing, protrusion or lateral 
movements) before/during the pandemic
(Pandemiden önce/pandemi döneminde fonksiyon sırasında çiğneme kaslarınızdaki ağrı) 

(None) 0-1-2-3-4-5-6-7-8-9-10 (Very severe and constant 
pain)

- Change in the normal function of TMJ while opening and closing the mouth before/during 
the pandemic
(Pandemiden önce/pandemi döneminde ağız açma - kapama sırasında TME’nin normal 
fonksiyonundaki değişim)
- Please tick only one option.

○ Sounds in TMJ area (clicking or crepitus), Shift in 
function
○ Jaw locking or luxation
○ Normal function

- Pain in TMJ during opening, closing, protrusion, and lateral excursion of the mandible 
before/during the pandemic
(Pandemiden önce/pandemi döneminde mandibulanın açma, kapama, protruzyon ve lateral 
hareketleri sırasında TME’de ağrı) 
- Please tick only one option.

○ Pain during any one of the movements of mandible 
○ Pain during at least two of the movements of 
mandible 
○ Painless movement

-  What treatment(s) did you receive for temporomandibular joint dysfunction (TMD) before/
during the pandemic?
(Pandemiden önce/pandemi döneminde TMD sebebiyle hangi tedavi/tedavileri gördünüz?)
- Please tick one or multiple option.

○ Medication       ○ TMJ splint
○ Botox                  ○ Physical therapy
○ TMJ surgery      ○ None
○ Other:

-Your stress level before/during the pandemic
(Pandemiden önceki/pandemi dönemindeki stress seviyeniz) (None) 0-1-2-3-4-5-6-7-8-9-10 (Very high stress)

Questions about mask usage during the pandemic (after March 2020).
- How many hours do you work in a week on average?
(Haftada ortalama kaç saat çalışıyorsunuz?)
- Please tick only one option.

○ I am not working.        ○ 20-30 hours
○ Less than 10 hours.     ○ 30-40 hours
○ 10-20 hours.                  ○ More than 40 hours

- How many days a week do you work?
(Haftada kaç gün çalışıyorsunuz?)

I am not working-1 day-2 days-3 days-4 days-5 days-6 
days -7 days

- Which of the following masks do you use while practicing your profession?
(Hasta baktığınız sırada aşağıdaki maskelerden hangisini kullanıyorsunuz?) 
- Please tick only one option.

○ One surgical mask
○ Double surgical mask
○ Respirator only (N95/FFP2, FFP3, etc.)
○ Both surgical mask and a respirator
○ I do not use a mask

- How would you evaluate the adaptation of the mask you use with your face?
(Kullandığınız maskenin yüzünüzle uyumunu nasıl değerlendiriyorsunuz?)
- Please tick only one option.

○ It is perfect, it adapts very well.
○ It is big, there is an adaptation problem.
○ It is small, there is an adaptation problem.

- Which of the following(s) are you doing when practicing your profession while wearing a 
mask?
(Hasta baktığınız sırada maske takılıyken aşağıdakilerden hangisini/hangilerini yapıyorsunuz?)
- Please tick one or multiple option.

○ I involuntarily keep my mouth open.
○ I involuntarily grit my teeth.
○ I involuntarily position my jaw to the right, left or 
front.
○ I open and close my mouth to adapt the mask to my 
face.
○ None

- How do you breathe when performing your profession while wearing a mask?
(Hasta baktığınız sırada maske takılıyken nasıl solunum yapıyorsunuz?)
- Please tick only one option.

○ I am breathing from my mouth.
○ I am breathing from my nose.
○ I am breathing from both my nose mouth.

- What are the difficulties you encounter while working with the mask?
(Maske ile çalışırken karşılaştığınız zorluklar nelerdir?) 
- Please tick one or multiple option.

○ My mask is slipping up/down.
○ My mask is slipping to the right/left.
○ My glasses/face shield are fogging up.
○ I have trouble breathing.
○ Other:

- Which of the following(s) are you doing when wearing a surgical mask in daily life?
(Gündelik hayatta cerrahi maske takılıyken aşağıdakilerden hangisini/hangilerini 
yapıyorsunuz?)
- Please tick one or multiple option.

○ I involuntarily keep my mouth open.
○ I involuntarily grit my teeth.
○ I involuntarily position my jaw to the right, left or 
front.
○ I open and close my mouth to adapt the mask to my 
face.
○ None

- How do you breathe while wearing a surgical mask in daily life?
(Gündelik hayatta cerrahi maske takarken nasıl solunum yapıyorsunuz?)
- Please tick only one option.

○ I am breathing from my mouth.
○ I am breathing from my nose.
○ I am breathing from both my nose mouth.


