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Objectives: To evaluate the relationship between depression, anxiety, and stress levels, head-

aches, and symptoms of temporomandibular joint disorders in healthcare professionals in 

a post-pandemic setting.

Methods: A cross-sectional study conducted through an online questionnaire was distribut-

ed among healthcare professionals in Mainland Portugal. The sample’s characterization was 

undertaken according to sociodemographic parameters. The following assessment instru-

ments were used: 21-item Depression, Anxiety, and Stress Scale (DASS-21) for emotional 

parameters, namely depression, anxiety, and stress; International Classification of Headache 

Disorders (ICHD-3) for headache disorders; Diagnostic Criteria for Temporomandibular Dis-

orders (DC/TMD) for temporomandibular joint dysfunction symptoms. Inferential analysis 

was performed using phi, Cramer’s V, and gamma tests.

Results: The sample comprised 118 individuals (93.2% female, 6.8% male). Results showed a 

prevalence of 38.1% for depression, 51.7% for anxiety, and 39.8% for stress. Regarding head-

aches, a prevalence of 62.7% was reported. Symptoms of temporomandibular disorders had 

a prevalence of 50%. Significant differences were found between headache and stress 

(p=0.034), headache and temporomandibular joint disorders symptoms (p=0.002), and symp-

toms of temporomandibular disorders and depression (p=0.009), anxiety (p=0.003), and stress 

levels (p=0.014).

Conclusions: There seems to be a positive correlation between headaches and stress levels, 

between temporomandibular disorders symptoms and all psychosocial parameters, and 

between temporomandibular disorder symptoms and headaches. Data suggests that these 

symptoms worsened after the pandemic. (Rev Port Estomatol Med Dent Cir Maxilofac. 

2023;64(1):20-27)
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r e s u m o

Avaliação da relação entre distúrbios emocionais, cefaleias e disfunções 
temporomandibulares em profissionais de saúde pós-pandemia 
COVID-19

Palavras-chave:
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COVID-19

Depressão
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Profissional de saúde

Stress

Disfunções temporomandibulares

Objetivos: Avaliar a relação entre os níveis de depressão, ansiedade e stress, as cefaleias e os 

sintomas de disfunção da articulação temporomandibular nos profissionais de saúde em 

contexto pós-pandémico.

Métodos: Estudo transversal realizado através de um questionário online distribuído entre 

profissionais de saúde, em Portugal Continental. A amostra foi caracterizada segundo parâ-

metros sociodemográficos. Utilizaram-se os seguintes instrumentos de avaliação: estados 

emocionais depressão, ansiedade e stress: 21-item Depression, Anxiety, and Stress Scale (DASS-

21); presença de cefaleias: International Classification of Headache Disorders (ICHD-3); presença 

de sintomas de disfunção da articulação temporomandibular: Diagnostic Criteria for Tempo-

romandibular Disorders (DC/TMD). A análise inferencial foi executada através dos testes phi, 

V de Cramer e gama.

Resultados: Fizeram parte da amostra 118 indivíduos (93,2% do sexo feminino, 6,8% do sexo 

masculino). Verificou-se uma prevalência de depressão de 38,1%, de ansiedade de 51,7% e 

de stress de 39,8%. As cefaleias estavam presentes em 62,7% da amostra e os sintomas de 

disfunção temporomandibular em 50%. Foi encontrada relação estatisticamente significa-

tiva entre as cefaleias e os níveis de stress (p=0,034), entre os sintomas de disfunção tempo-

romandibular e os níveis de depressão (p=0,009), ansiedade (p=0,003) e stress (p=0,014) e 

entre a presença de cefaleias e de sintomas de disfunção temporomandibular (p=0,002).

Conclusões: Observou-se uma relação positiva entre as cefaleias e o stress, entre os sintomas 

de disfunção temporomandibular e os três parâmetros emocionais e entre os sintomas de 

disfunção temporomandibular e as cefaleias. Os dados sugerem que estes sintomas piora-

ram após a pandemia. (Rev Port Estomatol Med Dent Cir Maxilofac. 2023;64(1):20-27)

© 2023 Sociedade Portuguesa de Estomatologia e Medicina Dentária.  

Publicado por SPEMD. Este é um artigo Open Access sob uma licença CC BY-NC-ND 

(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Since its emergence in 2019, COVID-19 has rapidly spread to 
create a global, socioeconomic, political, and public health 
threat.1 On March 11, 2020, the World Health Organization 
declared COVID-19 a global pandemic.2 By April 1, 2020, over 
500 million positive cases and 6 million deaths had been 
reported worldwide.3

The pandemic has left numerous repercussions on soci-
ety’s psychological well-being. Healthcare workers (HCWs) 
have dealt with great stress due to demanding work condi-
tions.2,4–7 Direct contact with infected patients, use of per-
sonal protective equipment, long working hours, and work-
ing under extreme pressures have predisposed this 
workgroup to mood disorders such as depression, anxiety, 
and stress.2,8–10 These conditions are intricately related to 
other pathologies, from coronary heart disease to temporo-
mandibular disorders (TMDs) and headaches.11

TMDs encompass a broad range of conditions of the tem-
poromandibular joint, masticatory muscles, or associated 
structures.11 They are characterized by symptoms such as 
orofacial pain, joint noises, jaw locking, and headache.11–13 
Although the etiology of TMD is still a matter of debate, cur-
rent literature points to a multifactorial origin, including age, 

sex, stress, malocclusion, physical trauma, or underlying 
pathologies such as fibromyalgia.11

In 2014, Schiffman et al.14 proposed the Diagnostic Crite-
ria for Temporomandibular Disorders (DC/TMD) for clinical 
and research use. Its taxonomic classification for TMDs is 
divided into four main categories: (I) Temporomandibular 
joint disorders (TMJDs), (II) masticatory muscle disorders, (III) 
headache, and (IV) associated structures. The most common 
TMJDs are disk displacement and hypermobility disorders 
(luxation and subluxation).14 The International Classification 
of Headache Disorders (ICHD-3) recognizes TMD-associated 
headaches under the secondary headache category, with TM-
JDs as common pain generators.15

Although the existing literature has demonstrated in-
creased stress levels among Portuguese HCWs during the 
pandemic, it has yet to show its influence on headache and 
TMD development.2,4,6,7 The authors hypothesized that the 
increased stress levels may have led to a higher TMD and 
headache prevalence among HCWs and that TMDs and 
headaches may have had a comorbid nature in this popu-
lation. Therefore, this study aimed to evaluate the overlap 
between emotional changes, TMDs, and headaches in 
healthcare professionals in a post-COVID-19 pandemic 
setting.
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Material and methods

This cross-sectional web-based study examined Portuguese 
HCWs after the COVID-19 pandemic outbreak. A study proto-
col was sent to the Ethics Committee for Health of the Faculty 
of Dental Medicine of the University of Lisbon. This commit-
tee stated that, according to the Clinical Research Law (Law 
no. 21/2014) and Decree-Law no. 80/2018, this study did not 
require any ethical approval.

A survey was created using Google Forms and distributed 
via social networks through the non-probabilistic chain-refer-
ral sampling technique in February 2022. Written informed 
consent was obtained from all participants prior to participa-
tion through the first question in the questionnaire. Noncon-
senting participants could not proceed with the questionnaire. 
As inclusion criteria, all participants needed (1) to be health-
care professionals working in mainland Portugal, namely phy-
sicians, nurses, medical assistants, or senior diagnostic and 
therapeutic technicians; and (2) to work in hospital settings 
throughout the pandemic. Moreover, any worker with under 
three years of practice was excluded.

The survey comprised 52 questions regarding demographic 
data, emotional status, headaches, and TMJD symptoms. Demo-
graphic variables included age, sex, occupation, years of expe-
rience, academic qualifications, history of COVID-19 infection, 
displacement from regular residence, frontline involvement, 
work in the emergency department, average daily hours of 
mask usage, and average daily working hours. Headaches were 
addressed with questions based on the ICHD-3. For TMJD-symp-
tom assessment, the authors selected a set of questions from 
the DC/TMD symptom questionnaire regarding jaw joint noise, 
closed jaw locking, and open jaw locking. The validated Portu-
guese translation for the 21-item Depression, Anxiety, and 
Stress Scale (DASS-21) was applied to assess symptom severity 
for each parameter. The DASS-21 measures the negative emo-
tional states of depression, anxiety, and stress, through a 21-
item 4-point Likert questionnaire. Each subscale was subse-
quently classified as “normal,” “light,” “moderate,” “severe,” or 
“extremely severe.” For descriptive purposes, any above-normal 
level was considered a positive diagnosis for that parameter.

Statistical analysis was conducted using SPSS® Statistics 
(version 28.0, IBM®, Armonk, NY, USA). Because all variables 
were categorical, descriptive analyses were performed using 
absolute and relative frequencies. Regarding inferential statis-
tics, p values under 0.05 were considered significant. For nom-
inal variables, the phi coefficient was used for 2×2 contingen-
cy tables and Crammer’s V for tables over 2×2. Inferential 
analysis between two ordinal variables was conducted using 
the gamma coefficient.

Results

A total of 153 individuals participated in the study. However, 
as 31 began their professional practice halfway through the 
pandemic and three were not HCWs, only 118 were included 
in the final sample. As seen in Table 1, the sample included 
mainly nurses (81.4%), women (93.2%), and 31- to 40-year-old 
individuals (29.7%). 

DASS-21 results indicated that 58.5% of the sample had 
at least one positive parameter. The most prevalent negative 
emotional state was anxiety (51.7%), followed by stress 
(39.8%) and depression (38.1%). Moreover, moderate-to-se-
vere symptoms were found in 38.1% of the sample for anxi-
ety, 26.3% for depression, and 25.5% for stress (Table 2). Al-
though stress levels fell predominantly in the “normal” 
category, an increase in this parameter was reported by 78% 
of the sample. 

Table 1. Sample’s demographic characteristics 

Characteristics Category n (%)

Age 20–30 31 (26.3%)

31–40 35 (29.7%)

41–50 32 (27.1%)

51–60 17 (14.4%)

+60 3 (2.5%)

Sex Female 110 (93.2%)

Male 8 (6.8%)

Occupation Physician 17 (14.4%)

Nurse 96 (81.4%)

Medical assistant 4 (3.4%)

Physiotherapist 1 (0.8%)

Academic 
qualification

Primary school 1 (0.8%)

High school 1 (0.8%)

Technical education 2 (1.7%)

Bachelor’s degree 81 (68.6%)

Master’s/doctorate degree 33 (28.0%)

Years of experience 0–10 47 (39.8%)

11–20 30 (25.4%)

21–30 33 (28.0%)

+31 8 (6.8%)

Frontline working 
position

Yes 99 (83.9%)

No 19 (16.1%)

Emergency 
department worker

Yes 60 (50.8%)

No 58 (49.2%)

Average daily 
working hours

[0–8] 56 (47.5%)

]8–16] 62(52.5%)

Average daily 
hours of mask 
usage

[0–8] 59 (50.0%)

]8–16] 59 (50.0%)

Home 
displacement

Yes 7 (5.9%)

No 111 (94.1%)

COVID-19 infection Yes 41 (34.7%)

No 77 (65.3%
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Regarding headaches, the sample showed a three-month 
prevalence of 62.7%. Whereas, for TMJD symptoms, 50% of the 
sample had at least one, and the most frequent was closed jaw 
locking, followed by jaw joint noises. The participants reported 
a high incidence and aggravation of these symptoms (Table 2).

Emotional subscales and demographic variables showed 
statistical significance (Table 3). Correlation values were inter-

preted according to their sign value (positive or negative) and 
magnitude (weak, 0–0.3; moderate, 0.3–0.7; and strong, >0.7). 
Depressive symptoms were significantly more severe in 
younger ages (p=0.003), lower school levels (p=0.026), and few-
er years of professional practice (p=0.003). Greater anxiety lev-
els were observed in younger individuals (p=0.039), nurses 
(p=0.047), individuals with lower academic qualifications 
(p=0.018), and individuals with fewer years of experience 
(p=0.047). Stress levels were significantly greater within young-
er ages (p<0.001), lower school levels (p=0.026), and fewer years 
of experience (p<0.001).

As seen in Table 4, the data analysis found statistical dif-
ferences between headaches and demographic variables, in-
dicating higher prevalence rates among non-emergency de-
partment workers (p=0.012) and individuals displaced from 
their usual residence during the pandemic (p=0.035). The in-
ferential analysis found no significant differences between the 
presence of at least one TMJD symptom and the demographic 
variables. However, it showed that jaw joint sounds were more 
frequent among younger individuals (p=0.001), women 
(p=0.048), individuals with fewer years of experience (p<0.001), 
and individuals with more working hours (Table 4). 

Table 5 displays the comparative analysis between all main 
variables. Headaches were significantly more frequent among 
individuals with higher stress levels (p=0.034), with at least one 
TMJD symptom (p=0.004), and with jaw joint noises (p=0.001). 
Prevalence rates for TMJD symptoms were higher in individu-
als with greater levels of depression (p=0.009), anxiety 
(p=0.003), and stress (p=0.014). Joint noise frequency was sig-
nificantly higher in participants with more severe levels of 
depression (p=0.027), anxiety (p=0.013), and stress (p<0.001). 
Closed jaw locking was significantly more frequent in individ-
uals with increased anxiety levels (p=0.004).

Discussion

The pandemic has created unprecedented challenges, posing 
a threat to Portuguese HCWs’ mental health.2,4,6,7 The present 
study corroborates these findings, given the sample’s high de-
grees of depression, anxiety, and stress. 

Our sample reflects the population under study, mainly 
comprised of nurses and female HCWs.16 However, our sample 
seems to overrepresent these groups. As such, inferential anal-
ysis regarding these variables may be biased.

The authors found that nurses, younger individuals, pro-
fessionals with fewer years of experience, and professionals 
with lower academic qualifications were associated with high-
er depression, anxiety, and stress scores. A previous study on 
Portuguese physicians also found that younger individuals 
were prone to increased emotional stress during the COVID-19 
pandemic.2 This tendency could be due to a lower capacity to 
adjust to the pandemic. Previous studies have reported that 
women and frontline HCWs were at higher risk for psycholog-
ical disorders.2,7,17,18 However, our study found no significant 
differences among these groups, which may be due to the 
sample size and the underrepresentation of the male sex.

The authors found a 62.7% three-month prevalence of 
headache, which was higher than the global headache preva-

Table 2. Sample characterization according to 
depression, anxiety, and stress levels, headache, and 
TMJDs

Variable Category n (%)

Depression Normal 73 (61.9%)

Light 14 (11.9%)

Moderate 18 (15.3%)

Severe 5 (4.2%)

Extremely Severe 8 (6.8%)

Anxiety Normal 57 (48.3%)

Light 16 (13.6%)

Moderate 20 (16.9%)

Severe 7 (5.9%)

Extremely Severe 18 (15.3%)

Stress Normal 71 (60.2%)

Light 17 (14.4%)

Moderate 14 (11.9%)

Severe 12 (10.2%)

Extremely Severe 4 (3.4%)

Headache Yes 74 (62.7%)

No 44 (37.3%)

Headache onset Prior to the pandemic 34 (45.9%

Prior to, but aggravated 
during the pandemic

37 (50.0%)

After the pandemic 3 (4.1%)

TMJD symptoms Yes 59 (50.0%)

No 59 (50.0%)

TMJD onset Prior to the pandemic 48 (66.7%)

Prior to, but aggravated 
during the pandemic

18 (25.0%)

After the pandemic 6 (8.3%)

Jaw joint noise Yes 37 (31.4%) 

No 81 (68.6%)

Closed jaw locking Yes 47 (39.8%)

No 71 (60.2%)

Open jaw locking Yes 5 (4.2%)

No 113 (95.8%)
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Table 3. Correlational analyses between the DASS-21 subscales and demographic variables (correlation value; p value)

Depression Anxiety Stress

Age -0.329c

p=0.003
-0.215c

p=0.039
-0.394c

p<0.001

Sex 0.212b

p=0.259
0.279b

p=0.057
0.166b

p=0.514

Occupation 0.173b

p=0.567
0.245b

p=0.047
0.166b

p=0.641

Academic qualifications -0.351c

p=0.026
-0.337c

p=0.018
-0.356c

p=0.026

Years of experience -0.371c

p=0.003
-0.213c

p=0.047
-0.442c

p<0.001

Frontline working position 0.181b

p=0.423
0.099b

p=0.885
0.149b

p=0.621

Emergency department worker 0.092b

p=0.908
0.204b

p=0.299
0.262b

p=0.088

Average daily working hours 0.115c

p=0.476
0.080c

p=0.574
0.109c

p=0.489

Average daily hours of mask usage 0.072c

p=0.653
-0.094c

p=0.511
0.036c

p=0.818

Home displacement 0.225b

p=0.202
0.248b

p=0.123
0.224b

p=0.205

COVID-19 infection 0.255b

p=0.104
0.103b

p=0.869
0.119b

p=0.465

a – phi coefficient; b – Cramer’s V coefficient; c – gamma coefficient
Bold p values indicate a significance value under 0.05

Table 4. Correlational analyses between headaches and TMJD symptoms and demographic variables (correlation value; 
p value)

Headaches
TMJD

symptoms
Jaw joint noise

Closed jaw 
locking

Open jaw locking

Age 0.207b

p=0.283
0.249b

p=0.120
0.387b

p=0.001
0.179b

p=0.435
0.330b

p=0.492

Sex 0.141a

p=0.127
0.202a

p=0.28
0.182a

p=0.048
0.151a

p=0.102
0.101a

p=0.538

Occupation 0.197b

p=0.206
0.190b

p=0.235
0.220b

p=0.127
0.145b

p=0.479
0.142b

p=0.168

Academic qualifications N/A N/A N/A N/A N/A

Years of experience 0.114b

p=0.676
0.213b

p=0.148
0.381b

p<0.001
0.161b

p=0.381
0.191b

p=0.271

Frontline working position -0.052a

p=0.574
0.023a

p=0.802
0.097a

p=0.291
-0.020a

p=0.825
0.067a

p=0.809

Emergency department worker -0.232a

p=0.012
0.000a

p=1.000
0.043a

p=0.638
0.004a

p=0.969
0.305a

p=0.676

Average daily working hours 0.031b

p=0.737
0.102b

p=0.269
0.203b

p=0.027
0.045b

p=0.623
0.156b

p=0.209

Average daily hours of mask 
usage

0.070b

p=0.446
0.017b

p=0.854
0.164b

p=0.074
0.017b

p=0.851
0.152b

p=0.648

Home displacement 0.194a

p=0.035
0.108a

p=0.242
0.140a

p=0.129
-0.058a

p=0.530
-0.144a

p=0.566

COVID-19 infection 0.011a

p=0.908
0.125a

p=0.176
0.082a

p=0.372
0.097a

p=0.292
0.180a

p=0.226

a – phi coefficient; b – Cramer’s V coefficient
Bold p values indicate a significance value under 0.05 
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lence in adults (46%), as determined by Stovner et al.19 Current 
evidence lacks consensus on the relationship between head-
ache disorders and age or sex in healthcare professionals 
during the COVID-19 pandemic.20–22 Some studies report no 
association between these variables, as found in the present 
study.20,21 On the other hand, Ramirez-Moreno et al.22 contra-
dicted these studies by finding a predisposition for de novo 
headaches in women and younger individuals. In 2021, Rome-
ro et al.23 published a narrative review on the impact of the 
pandemic on the presence of headache disorders in healthcare 
professionals, where they recognized the influence of person-
al protective equipment and face masks on headache inci-
dence. This finding may justify the emergence of de novo head-
ache disorders and the aggravation of pre-existing conditions 
in this sample.

Half of the sample had at least one TMJD symptom. Al-
though this prevalence has not yet been studied in this popu-
lation, it is higher than the one (37%) Hayek et al.24 found in 
Saudi Arabian physicians before the pandemic outbreak. Stud-
ies state that joint noises and facial pain are the most common 
TMJD symptoms.24–26 However, our study did not corroborate 
these studies, given the preponderance of closed jaw locking 
among its participants. This symptom is not exclusively con-
sequent to TMJD, as it may be associated with infections, trau-
ma, and neoplasms, among others.27 Thus, the lack of a clini-
cal examination and the small sample size may have led to 
overestimating said symptom. Data shows that women were 
at higher risk for joint noises, supporting other epidemiologi-
cal studies.11,12,28 Similarly, younger individuals showed high-
er rates of this symptom. A study by Manfredini et al.29 also 
showed a predominance of disk displacement among this 
group, supporting this investigation’s findings.

The authors found a significant association between high-
er depression, anxiety, and stress scores and TMJD symptoms. 
With researchers being aware of this association, they have 
frequently observed it among at-risk populations such as 
HCWs.24,30 Comparably, other vulnerable populations, such as 
students, seem to follow this trend.22–33 Studies have also 
shown a positive association between headache disorders and 
depression, anxiety, and stress scores.34,35 The present study 
observed this relationship, albeit solely for stress levels. 

The relationship between headaches and TMJD is still a 
matter of debate. A positive association has been shown in 

previous studies, with disk displacements, degenerative joint 
disease, and hypermobility disorders being common pain gen-
erators.15,36 The present study found significant differences in 
headache prevalence among individuals with TMJD symp-
toms, supporting that these are comorbid disorders. 

Despite its significant findings, this study does not come 
without limitations. The chain-referral-sampling technique is 
not free of putative bias due to the participants’ interest in 
responding to the survey. Moreover, its online nature might 
have limited the accessibility to the survey by certain groups. 
As a cross-sectional study, the variables’ temporal evaluation 
was not entirely possible. Other sociodemographic variables 
could have been considered, such as the main sector of prac-
tice (public or private). Finally, the absence of a clinical evalu-
ation of these symptoms might have led to a wrong estimation 
of their presence. 

The literature in this field is still scarce regarding health-
care workers in a post-pandemic setting. As such, the authors 
suggest expanding this issue, accounting for risk factors with-
in the population and temporal evaluation of these symptoms.

Conclusions

Consistent with other findings, a comorbid nature between 
mood disorders, headaches, and TMJD seems to exist. TMJD 
symptoms seem to be significantly associated with higher de-
pression, anxiety, and stress levels, whereas headaches ap-
pear to be significantly associated with stress alone. Moreo-
ver, the pandemic appears to have impacted HCWs, leading to 
a higher prevalence of these conditions.
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