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Abstract. – OBJECTIVE: The aim of the 
study was to assess the psychological impact 
of COVID-19 pandemic on subjects with tem-
poromandibular disorders (TMD), as for symp-
tomatology and presence of parafunctions and 
sleep disorders. 

PATIENTS AND METHODS: Two hundred 
fourteen subjects completed an online ques-
tionnaire, including Perceived Stress Scale 
(PSS), a temporomandibular screening and a 
specific item about the impact of such event 
on the psycho-physical side. Non-parametric 
tests – Mann-Whitney and Kruskal-Wallis – were 
performed to compare sex and age groups, as 
for PSS and “COVID-19 pandemic impact score 
(CpIS)”, and the groups Improved/stationary and 
Worsened in symptomatology as for the “CpIS”. 
Data of subjects undergoing gnathological ther-
apy and not were compared, using Chi-squared 
test. Orofacial symptomatology values before 
and during pandemic were compared. The lev-
el of statistical significance was set at p<0.05. 

RESULTS: The most prevalent category of 
perceived stress was the one of “moderate 
stress”. Participants on average attributed to 
the pandemic a medium-low impact. The report-
ed symptomatology actually showed a signifi-
cant negative trend only as for neck pain. The in-
tensity of orofacial symptomatology during pan-
demic was lower than before. Differences be-
tween age groups were statistically significant, 
as for CpIS. Subjects belonging to the group 
Worsened in one or more fields examined – TMD 
symptoms, comorbidities, sleep disturbances 
and fatigue – reported a significantly higher 
CpIS (p<0.0001). Awake and sleep bruxism, den-
tal grinding, alteration in the quality and quanti-
ty of sleep and fatigue increased. Gnathological 
therapy was not a protective factor. 

CONCLUSIONS: The most evident fact during 
pandemic was the increase of parafunctions and 
sleep disorders. The trend of symptoms was 
more variable and complex.

Key Words:
COVID-19, TMD, Psychological impact, Sleep disor-

ders, Parafunctions. 

Introduction

The coronavirus infection, after the outbreak 
in China in the last few months of 2019, has 
become a pandemic in 2020. Italy registered its 
first case in the second half of February, and, 
within a short time, it became the country in Eu-
rope with the greatest number of infected people 
and of deaths. Drastic measures were taken by 
the authorities and world population was forced 
to lockdown in order to contain the infection, 
and social aspects abruptly changed. As in the 
past, for example for people who faced wars, 
natural disasters or other health emergencies, the 
negative and sudden life change trigger and/ or 
boost mental distress1,2. As reported in the liter-
ature, the isolation could increase the incidence 
of neurologic and psychiatric symptoms3, such as 
post-traumatic stress disorder4, anxiety, depres-
sive symptoms, insomnia, denial, anger, and fear, 
particularly in subjects with a previous psychiat-
ric diagnosis5. There are some factors that may 
increase the risk of developing such conditions, 
such as female sex, lower socioeconomic status, 
interpersonal conflicts, frequent social media use 
and lower resilience and social support6. 

It is well known the role of biopsychosocial 
factors, such as for example the ones related to 
environmental contingencies7-9, in pain percep-
tion and development and maintenance of Tem-
poromandibular Disorders (TMDs)10,11. Moreover, 
the high prevalence of psychological disorders, 
such as depression and anxiety, was found in 
TMD patients, mainly in those who suffer of mas-
ticatory muscle disorders12-17. People with chronic 
TMD pain show less psychological adaptability, 
on average, compared to healthy controls18,19. In 
studies17,20-24 conducted in the US and Europe, it 
has been reported higher mean levels of affective 
distress, somatic awareness, psychosocial stress, 
and pain catastrophizing. Also, alexithymia was 
significantly associated with signs and symptoms 
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of TMD and was recognized as the main indica-
tor of joint, facial, and head pain25.  

Furthermore, the association between bruxism 
and psychological aspects has been investigated. 
A recent systematic review26 reported that some 
specific symptoms of the anxiety disorders spec-
trum might have association to probable sleep 
bruxism. Awake bruxism, in contrast, recogniz-
es psychosocial factors, such as anxiety, stress 
and alexithymia, in its occurrence and mainte-
nance27.  Patients with high levels of stress are 
almost 6 times more likely to refer awake brux-
ism28,29. Enduring muscle contraction of head and 
neck is also related to a required body posture 
associated to fight-or-flight response. Therefore, 
muscle contraction in awake bruxism could be 
part of the defense behavior associated with anx-
iety and stress. 

The role of stress and change in living habits, 
as the ones faced during COVID-19 pandemic, 
in the etiology and persistence of TMDs remains 
unclear. However, dysregulation of the hypotha-
lamic-pituitary-adrenal axis and serotoninergic 
system has been correlated with TMD in several 
studies30-32, even if further investigations are rec-
ommended. The autonomic impairment may also 
lead to increased sympathetic drive and sensation 
of hyperarousal which create and perpetuate any 
sleep disturbance. Furthermore, poor sleep is 
prevalent among individual with anxiety disor-
ders and post-traumatic stress disorders33,34. Tosa-
to et al35 proved that an increase in cortisol, which 
is a hormone released in stressful circumstances, 
was accompanied by greater muscle activity and 
TMD severity. Furthermore, there was a positive 
correlation between electromyographic activity, 
salivary cortisol, the degree of temporomandibu-
lar disorder severity, and muscle activity. 

In this context, this study aimed at assessing 
the psychological impact of COVID-19 pandemic 
on subjects affected by temporomandibular dis-
orders. Patients were evaluated in terms of pain 
symptoms, mandibular functionality, sleep dis-
turbance and parafunctions, recorded during the 
isolation period and compared to the ones before 
the outbreak of the pandemic.

Patients and Methods

Study Design
This study was performed at Sapienza Uni-

versity of Rome in May 2020. An online ques-
tionnaire was created as data collection tool, 

designed by the authors specifically for this re-
search. It was administered to subjects affect-
ed by temporomandibular disorders, visited, and 
screened before lockdown at the Department of 
Oral and Maxillo-facial Sciences, Unit of Gna-
thology. Subjects were recruited through conve-
nience sampling, because of the limited access to 
medical records, due to the pandemic. However, 
the authors reached as many e-mail contacts as 
possible, in order to limit the chance of sampling 
error occurring. 

The elaboration of the questionnaire took its 
cue from the scientific literature36,37. The first ten 
questions belonged to the Perceived Stress Scale36, 
which is one of the most widely used scale for the 
evaluation of the psychological stress. Scores 
ranging from 0-13 indicated a low level of stress; 
the ones ranging 14-26 indicated a moderate 
level of stress; the ones ranging 27-40 indicated 
high level of stress. On the basis of the references 
of the Diagnostic Criteria for Temporomandibu-
lar Disorders (DC/TMD)37 the questionnaire was 
supplemented by questions (No. 11, 13, 14, 16-
20, 22-24, 26) taken from “TMD Pain Screen-
er”, “Pain” section, “Headache” section, “Jaw 
Joint Noises” section, “Closed/Open Locking of 
The Jaw” section, Graded Chronic Pain Scale, 
Jaw Functional Limitation Scale, Oral Behavior 
Checklist, though in a modified form. To make 
the questionnaire complete and consistent with 
the current pandemic situation, the authors added 
questions regarding change in symptomatology 
during lockdown and about the presence and 
type of the ongoing gnathological treatment, if 
present. The authors also included a direct ques-
tion about a self-evaluation of the impact of the 
pandemic on the psycho-physical sphere, called 
“COVID-19 pandemic impact score- CpIS”. 

The questionnaire consisted of 31 close-ended 
questions. The questionnaire was uploaded online 
to the free survey platform GOOGLE SURVEY 
(surveys.google.com, Google LLC). Patients were 
informed about the study and asked to complete 
the questionnaire online. An informative text 
was inserted at the top of the questionnaire and 
informed consent was obtained in the form of 
patients stating their agreement to participate in 
the study. The data collected were anonymous, 
and tracing the identity of the subjects was not 
possible.

The study was approved by the Institutional 
Ethics Committee of the Department of Oral and 
Maxillo-Facial Sciences, Sapienza University of 
Rome, Italy, protocol No. 0001279.
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Statistical Analysis
In this study, descriptive statistical analysis 

was carried out. 
Non-parametric tests – Mann-Whitney and 

Kruskal-Wallis – were performed to compare 
sex and age groups, as for PSS and “COVID-19 
pandemic impact score (CpIS)”.

Furthermore, Mann-Whitney U test was also 
performed, under the following hypotheses: a) 
subjects who worsened in pain symptomatolo-
gy (TMD/headache/neck pain), compared to the 
ones who improved or were stationary, and b) 
subjects who had sleep disturbances and fatigue 
on awakening, compared to the ones who had 
not, reported a different “COVID-19 pandemic 
impact score” (CpIS). 

The scores assigned to the orofacial symptom-
atology, relating to the period before and during 
Coronavirus pandemic were compared.

Chi-squared test was performed to assess dif-
ferences between subjects undergoing gnatholog-
ical therapy and not, in terms of symptomatology 
(TMD, headache, neck pain).

The level of statistical significance was set 
at p < 0.05. The software used is STATA 15.1 
(StataCorp LLC, TX, USA).

Results

The questionnaire was sent to 463 subjects. 
The turnout was about of 46%. Two hundred 
fourteen subjects completed the online question-
naire (177 females -82.6% and 37 males -17.4%). 
The distribution among age groups was homoge-
neous, 35.8% (76) range 20 -35 years old, 36.7% 
(79) range 35-55 years old and 27.5% (59) > 55 
years old. 

The percentage obtained for each alternative of 
the 31 questions was reported in the Table I.

The overall level of perceived stress, accord-
ing to PSS was moderate with a median = 17. 
The most prevalent category was the one of 
“moderate stress” with 130 subjects affected 
(61%). The other categories reported the follow-
ing results:  8% for the category high stress level 
and 31% for the low stress level whose 60% with 
a score ≥ 10. 

The impact of Coronavirus was considered 
medium-low with a median = 2.

The differences between females and males 
and among age groups, in relation to the values of 
the PSS and of CpIS are reported in the following 
Table II.

Differences between age groups were statisti-
cally significant as for CpIS. 

Differences between groups (Improved/
stationary and Worsened) as for the impact of 
COVID-19 on TMD, comorbidities, sleep distur-
bances and fatigue were statistically significant, 
as shown in the Table III.

The orofacial symptomatology median before 
pandemic was 4 (on a scale of 0 to 10). The oro-
facial symptomatology median during pandemic 
was 3. The values attributed to orofacial pain be-
fore lockdown and the one during lockdown were 
statistically significant (p = 0.005; U Mean value 
= 22578; U standard deviation = 1254.4; Z=2.75).

No significant differences about the presence 
of a gnathological treatment between the groups 
Improved/stationary and Worsened in TMD 
symptomatology and headache were detected. 

Instead, subjects undergoing gnathological 
therapy and who also reported a worsening of 
neck pain were significantly prevalent, if com-
pared to subjects with neck pain who did not 
undergo a gnathological therapy (Table IV).

Discussion

The main goal of the authors of this study was 
to evaluate the psychological impact of the recent 
COVID-19 pandemic on TMD patients.

The starting hypotheses supposed negative 
variations both in the symptomatology and in the 
incidence of sleep disorders and parafunctions, 
due to a greater psychological involvement dic-
tated by the current social change. Furthermore, 
one of the aims of the study was to verify if peo-
ple undergoing gnathological therapy were more 
“protected” than people waiting for treatment.  

From the analysis of the sample emerged a 
moderate stress level (no significant differenc-
es between females and males and among age 
groups), in line with the study of Wu et al38 per-
formed on a TMD population during COVID-19 
pandemic. The authors decided to include in the 
questionnaire an explicit question about the im-
pact of COVID-19 pandemic on the psycho-emo-
tional sphere. In fact, it was not possible to have a 
comparison with a test of the pre- COVID-19 pe-
riod, which could confirm if the stress level was 
actually lower/equal or greater than before. From 
the answers, participants on average attributed 
to the pandemic a medium-low impact on their 
psychological condition.  Despite the presence of 
a significant psychological substrate in the sam-
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Table I. COVID-19 and TMD questionnaire.

		  Questions & Answers	 Percentage (%) for each alternative

PSS (Perceived stress scale)

1.	 In the last month, how often have you been upset because of something 
	 that happened unexpectedly?
0 = Never	 20.2%
1 = Almost never	 20.2%
2 = Sometimes	 38.5%
3 = Fairly often	 18.3%
4 = Very often	 2.8% 

2.	 In the last month, how often have you felt that you were unable to control 
	 the  important things in your life?
0 = Never	 32.1%
1 = Almost never	 20.2%
2 = Sometimes	 27.5%
3 = Fairly often	 18.3%
4 = Very often	 1.8%

3.	 In the last month, how often have you felt nervous and stressed?
0 = Never	 7.3%
1 = Almost never	 14.7%
2 = Sometimes	 44%
3 = Fairly often	 22%
4 = Very often	 11.9%

4.	 In the last month, how often have you felt confident about your ability to
	 handle your personal problems?
0 = Never	 4.6%
1 = Almost never	 8.3%
2 = Sometime	 31.1%
3 = Fairly often	 42.2%
4 = Very often	 12.8%

5.	 In the last month, how often have you felt that things were going your way?
0 = Never	 6.4%
1 = Almost never	 18.3%
2 = Sometimes	 45.9%
3 = Fairly often	 26.6%
4 = Very often	 2.8%

6.	 In the last month, how often have you found that you could not cope with 
	 all the things that you had to do?
0 = Never	 16.5%
1 = Almost never	 29.4%
2 = Sometimes	 38.5%
3 = Fairly often	 12.8%
4 = Very often	 2.8%

7.	 In the last month, how often have you been able to control irritations in 
	 your life?
0 = Never	 4.6%
1 = Almost never	 7.3%
2 = Sometimes	 33.9%
3 = Fairly often	 43.1%
4 = Very often	 11%

8. In the last month, how often have you felt that you were on top of things?
0 = Never	 2.8%
1 = Almost never	 11.9%
2 = Sometimes	 35.8%
3 = Fairly often	 37.6%
4 = Very often	 11.9%

Continued
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Table I (Continued). COVID-19 and TMD questionnaire.

		  Questions & Answers	 Percentage (%) for each alternative

  9.	 In the last month, how often have you been angered because of things 
	 that happened that were outside of your control?
0 = Never	 9.2%
1 = Almost never	 30.3%
2 = Sometimes	 42.2%
3 = Fairly often	 15.6%
4 = Very often	 2.8%

10.	 In the last month, how often have you felt difficulties were piling up so 
	 high that you could not overcome them?
0 = Never	 17.4%
1 = Almost never	 43.1%
2 = Sometimes	 25.7%
3 = Fairly often	 11%
4 = Very often	 2.8%

Screening of TMD and comorbidities (short and modified version)

11.	 In the last 30 days, how long did any pain last in your jaw or
	 masticatory muscles?
a)	 Never	 21.1%
b)	 Almost never	 20.2%
c)	 Sometimes	 29.4%
d)	 Often	 29.4%

12.	 In the last 30 days, compared to the period before lockdown, 
	 pain in these sites is ….
a)	 Stationary or improved	 33%
b)	 Worsened	 42.2%
c)	 I’ve never had pain in these sites in my life	 24.8%

13.	 In the last 30 days, did the following activities change any pain in your
	 jaw and/or masticatory muscles area on either side?
a)	 Chewing hard or tough food
	 a.1 Yes	 44.95%
	 a.2 No	 55.05%
b)	 Opening your mouth or moving your jaw forward to the other side
	 b.1 Yes	 49.5%
	 b.2 No	 50.5%
c)	 Jaw habits such as clenching, grinding or chewing gum
	 c.1 Yes	 59.63%
	 c.2 No	 40.37%
d)	 Other jaw activities such as talking, kissing, yawning
	 d.1 Yes	 33.94%
	 d.2 No	 66.06%

14.	 In the last 30 days, have you had any headaches that included the temple
	 areas of your head?
a)	 Never	 27.5%
b)	 Almost never	 23.9%
c)	 Sometimes	 32.1%
d)	 Often	 16.5%

15.	 In the last 30 days, compared to the period before lockdown, pain in
	 these sites is ….
a)	 Stationary or improved	 31.2%
b)	 Worsened	 35.8%
c)	 I’ve never had pain in these sites in my life	 33%

Continued
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Table I (Continued). COVID-19 and TMD questionnaire.

		  Questions & Answers	 Percentage (%) for each alternative

16.	 In the last 30 days, did the following activities change any pain in your
	 jaw and/or masticatory muscles area on either side?
a)	 Chewing hard or tough food
	 a.1 Yes	 26.6%
	 a.2 No	 73.4%
b)	 Opening your mouth or moving  your jaw forward to the other side
	 b.1 Yes	 28.44%
	 b.2 No	 71.56%
c)	 Jaw habits such as clenching, grinding or chewing gum
	 c.1 Yes	 44.03%
	 c.2 no	 55.97%
d)	 Other jaw activities such as talking, kissing, yawning
	 d.1 yes	 20.18%
	 d.2 no	 79.82%
17.	 In the last 30 days, have you had any jaw joint noises when you 
	 moved or used your jaw?
a)	 Yes	 41.3%
b)	 No	 58.7%
18.	 In the last 30 days, have you ever had your jaw lock or catch, even for a 
	 moment, so that it would not open all the way?
a)	 Yes	 41.3%
b)	 No 	 58.7%
19.	 In the last 30 days, when you opened your mouth wide, did your jaw lock 
	 or catch even for a moment such that you could not close it from this wide 
	 open position?
a)	 Yes	 5.5%
b)	 No	 94.5%
20.	 In the last 30 days, how long did your neck pain last?
a)	 Never	 18.3%
b)	 Almost never	 14.7%
c)	 Sometimes	 22%
d)	 Often	 45%
21.	 In the last 30 days, compared to the period before lockdown, pain 
	 in these sites is ….
a)	 Stationary or improved	 19.3%
b)	 Worsened	 56%
c)	 I’ve never had pain in these sites in my life	 24.8%

22.	 In the last 30 days, have you ever had…
	 Tinnitus
a)	 Yes	 46.78%
b)	 No	 53.22%
	 Vertigo or dizziness
a)	 Yes	 39.44%
b)	 No	 60.56%
23.	 In the last 30 days, what was the average intensity of your orofacial pain?
	 (scores ranging from 0 to 10 where 0 = no pain and 10 = severe pain)
  0 		  27.5%
  1 		  11.9%
  2 		  8.3%
  3 		  7.3%
  4		  6.4%
  5 		  11%
  6		  5.5%
  7		  11.9%
  8		  6.4%
  9		  3.7%
10	  	 0%

Continued
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Table I (Continued). COVID-19 and TMD questionnaire.

		  Questions & Answers	 Percentage (%) for each alternative

24.	What was the average intensity of your orofacial pain before COVID-19
	 pandemic? (scores ranging from 0 to 10 where 0 = no pain and 
	 10 = severe pain)
  0		  16.5%
  1		  6.4%
  2		  10.1%
  3		  11.9%
  4 		  5.5%
  5 		  15.6%
  6		  9.2%
  7		  13.8%
  8		  5.5%
  9		  3.7%
10		  1.8%

Oral habits / Sleep/ Fatigue 

25.	 In the last 30 days, have you clenched or grinded your teeth…
a.	 More than before	 29.4%
b.	 Less than before	 9.2%
c.	 Same as before	 37.6%
d.	 I don’t realize 	 23.9%

26.	Your jaw tension is….
a.	 Prevalent during the night	 32.7%
b.	 Prevalent during the day	 11.2%
c.	 Night and day	 39.3&
d.	 I don’t realize 	 16.8%

27.	 In the last 30 days, have you noticed more fatigue when you woke up?
a.	 Yes	 66.1%
b.	 No 	 33.9%

28.	In the last 30 days, have you noticed a deterioration in the quality and quantity of sleep?
a.	 Yes	 61.5%
b.	 No	 38.5%

Treatment

29.	 Are you doing any gnathological therapy’
a.	 Yes	 75.3%
b.	 No	 24.7%

30. 	What kind of therapy are you doing?
a.	 With occlusal splint	 63.6%
b.	 Orthodontics	 1.9%
c.	 Drugs 	 1.9%
d.	 Physical therapy	 1.9%
e.	 No treatment	 30.8%

Covid-19 Impact as self-evaluation

31.	 How much have the changes in this month had a negative impact on the 
	 level of mandibular dysfunction and/or facial pain?
	 (Scores ranging from 0 to 5 where 0= no impact, 1=low impact, 
	 2=medium-low impact; 3=moderate impact, 4 moderate/high impact
	 and 5= high impact) 
0		  29.9%
1		  18.7%
2		  21.5%
3		  16.8%
4		  9.3%
5		  3.7%
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ple examined – exacerbated or not by the current 
contingency – the reported symptomatology ac-
tually showed a significant negative trend only 
as for neck pain. In fact, from the questionnaire 
emerged that the intensity of pain symptomatolo-
gy during lockdown seemed to be lower. Howev-
er, in the categories “orofacial pain” and “head-
ache” there was a prevalent percentage of patients 
which referred a worsening of symptomatology. 
The authors hypothesize that such discrepancy 
in data could be explained considering both the 
questionnaire bias and/or that in the subjects who 
reported any improvements, the extent of such 
improvement in quantitative terms exceeded the 
one of worsening for the subjects who reported it. 

As for neck pain, 56% reported a worsening 
of symptomatology. The authors attributed the 
outcome not only to the stress condition but also 
to the reduction/suspension of physical rehabilita-
tion sessions and of physical activities.

Because of the complexity of the analysis and 
the number of variables of data collected, it was 
not possible to confirm unreservedly the initial 
hypothesis that the psychological stress would 
lead to a negative variation of symptomatology, 
except for neck pain. This also in the view of 
the fact that the stress level of the sample was 
homogenous, regardless of the effective impact 
of COVID-19, but the percentage of Improved/
stationary and Worsened were overlapping, ex-
cept for the neck pain category. In fact, in this 
category, subjects who “worsened” were clearly 
prevalent. So, does the psychological impact 
play a role in the change of symptomatology? 
Why only for the category “neck pain”? Are 
there any “protective” factors, despite the psy-
chological state? Are there any bias in the ques-
tionnaire? The analysis was complex and not 
easy to interpret. Bias was most likely present, 
considering the early formulation of the ques-

Table II. The median Perceived Stress Scale (PSS) and “Coronavirus pandemic impact score” (CpIS), for each sex and age 
group. Mann-Whitney (U-value and Standard Deviation) and Kruskall-Wallis (H-value) tests.

Males	 PSS median   	 17	 CpIS median	 1

Females	 PSS median	 17	 CpIS median	 2 

Differences between male/female as for PSS	 U-value= 2880	 U st.dev  = 307	 z=0.05	 p = 0.96 
				    (not significant)

Differences between male/female as for CpIS	 U-value 2754	 U st.dev = 293.1	 z= 1.50	 p = 0.1336
				    (not significant)

25-35 yrs   	 PSS median	 18 	 CpIS median	 2

35-55 yrs	 PSS median	 17  	 CpIS median	 2

> 55 yrs	 PSS median	 15	 CpIS mean 	 1
			   CpIS median	

Differences between age groups As for PSS 	 H-value = 2.28  		  p = 0.31921 (not significant)

Differences between age groups As for CpIS	 H-value= 6.21		  p = 0.0464 (significant)

p-value < 0.05. Z = zeta test.

Table III. Mann-Whitney (U-value and Standard Deviation) and Z test for the assessment of the differences between groups 
Improved/ stationary and Worsened, as for the impact of Covid-19 on pain symptomatology, sleep disorders and fatigue.

	 U mean value	 U SD	 Z test	 p-value

Between groups (improved/worsened-TMD)	   858	 107.3	 4.48	 < 0.0001
Between groups (improved/worsened-Headache)	 3182	 285.9	 5.04	 < 0.0001
Between groups (improved/worsened-Neck Pain)	 2226	 229.9	 4.61	 < 0.0001
Between groups (presence/absence sleep disturbance)	 4392	 368.3	 3.94	 = 0.00081
Between groups (presence/absence tiredness upon waking)	 4224	 363.1	 5.49	 < 0.0001
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tionnaire and early administration. In other re-
cent studies on this topic39,40, the authors found a 
stronger association between the deterioration of 
the psychological state induced by the pandemic 
and the worsening of previous symptomatology 
and the onset of new cases of TMD pain. 

In order to deepen the level of the investigation, 
the authors performed further statistical analysis 
and took over this interesting result. For equal 
psychological distress as emerged from PSS, those 
who reported a worsening of pain symptomatolo-
gy also referred a higher level of COVID-19 im-
pact. Such additional data renewed the debate. In 
fact, by trying to combine all the results together, 
painful symptomatology was not so much influ-
enced by the level of stress itself as by the change 
of the psychological state dictated by such contin-
gency, which everyone has perceived in a personal 
way. When the pandemic situation kept changing 
rapidly from day to day, uncertainty and worries 
about the present and future were common and un-
avoidable, mainly for the age group 35-55 years41.

From the analysis emerged that gnathological 
therapy was not a protective factor. No differences 
were found between groups presence/absence of 
gnathological therapy as for TMD symptomatol-
ogy and headache. As for neck pain, subjects 
undergoing gnathological therapy that were even 
worse were significantly prevalent. This could be 
a confounding factor because the reader is led to 
think that not only the gnathological therapy is 
not a protective factor but also that it may be a 
negative factor. The authors of the study believe 
instead that, having regard to the high number of 
subjects affected by a worsening of neck pain and 
the high number of subjects undergoing gnatho-
logical therapy, there is likely to be an overlap of 
the two subsamples, without any relationship of 
dependence between the two variables. In fact, ac-
cording to the authors of the study, neck pain may 
be less significantly interested by the effects of a 
gnathological therapy than the other categories of 
pain. The authors can only highlight the variability 
of factors which may have influenced the response 
to a therapy and among them the reduction/sus-
pension of the access to treatment facilities.

As for parasomnia, such as awake and sleep 
bruxism, dental grinding, alteration of the qual-
ity and quantity of sleep, as well as awakening 
fatigue, the authors report a significant increase. 
This result can be considered a direct epiphe-
nomenon of patients’ unconscious psychological 
involvement in the pandemic situation. Sleep 
disorders were found also in the study of Fu et 
al42, who highlighted that among the psycholog-
ical reactions to the COVID-19 pandemic, there 
were sleep disturbances. Data which confirmed 
the bruxism outbreak are included in the study 
of Emodi-Perlman et al43. The outcome is in 
line with the literature results44,45, that anxiety, 
stress, depression, coping strategies, and cat-
astrophizing may precipitate or prolong  both 
forms of bruxism. 

Limitations of the study:
- 	 Possible confounders that could have influ-

enced the results and that were not under con-
trol;

- 	 Questionnaire’s bias;
- 	 The lack of the analysis of the socio-demo-

graphic aspects.

Conclusions

The study provided interesting outcome but 
also some questions, also considering the intrin-
sic limitations of the study. The most evident fact 
during pandemic was the increase of parafunc-
tions and sleep disorders. The trend of symptoms 
was more variable and complex.

Analysis and interpretation of data was cer-
tainly complex, characterized by many variables. 
Further investigations are required. 

The external validity of the study is difficult 
to define, because of the limitations of the study, 
such as bias and sampling strategies, the latter 
limited by pandemic restrictions. However, the 
most interesting results obtained are in line with 
the ones of other recent studies on this topic. Such 
consideration would lead authors and readers to 
think that the examined sample may effectively 
reflect the TMD population.

Table IV. Chi-squared test for the effect of gnathological therapy on painful symptomatology.

	 Chi-squared value	 p-value

TMD pain and presence of any gnathological therapy	 0.04	 0.841481
Headache and presence of any gnathological therapy	 0.136	 0.71229
Neck pain and presence of any gnathological therapy	 6.7	 0.009641
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