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Abstract
Background. Temporomandibular disorders (TMD) constitute a  serious health problem that can have 
a negative effect on patients’ lives, impair work performance, and result in work absences and restrictions 
in daily activities. Therefore, it is of great importance not only to employ appropriate diagnostic and thera-
peutic procedures in the case of patients suffering from TMD and/or sleep bruxism (SB), but also to analyze 
the impact of different medical and non-medical factors on the occurrence of such conditions, as the proper 
modification of these factors may mitigate the severity of patients’ symptoms.

Objectives. The present preliminary study aimed to assess the relationship between SB, reported pain and 
headache, selected health factors, and general health conditions among TMD patients. 

Material and methods. A  total of  114 patients from the Outpatient Clinic for Temporomandibular 
Disorders in Wroclaw, Poland, had single-night video-polysomnography (PSG) performed. The patients 
completed questionnaires about their pain experience, headache and health condition, including the pre
sence or history of diseases such as hypothyroidism, arterial hypertension, cancer, diabetes, myocardial 
infarction, stroke, gastroesophageal reflux disease (GERD), and were asked about the frequency of alcohol 
consumption, smoking, caffeine use, and physical activity. The collected data was statistically analyzed.

Results. It seems that among patients with TMD, a history of cancer and GERD may have an impact on the 
experience of pain and headache. Smoking was significantly associated with the occurrence and intensity 
of SB.

Conclusions. A few habits, health factors and general health conditions of patients with TMD are associ-
ated with SB, and reported pain and headache, but this relationship requires further research conducted 
on a larger study group.
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Introduction
Temporomandibular disorders (TMD) include mastica­

tory muscle or temporomandibular joint (TMJ) pain, 
limited jaw movements, joint sounds, such as clicking or 
crepitus, myofascial pain, and headache.1 They are con­
sidered the 2nd most common cause of  oral and facial 
region pain, following odontalgic pain.2 Additionally, it 
is ranked as the 2nd main cause of musculoskeletal pain, 
after chronic low-back pain.1 The prevalence of TMD is 
estimated to be between 5% and 12% in the general popula­
tion, with a higher incidence of up to 30% among young 
adults.3 In the Polish population, approx. 55.9% of  indi­
viduals experience at least one symptom of TMD.4 Gender 
differences are apparent, with women more commonly 
affected by TMD in the Polish population.4

Sleep bruxism (SB) is a  repetitive jaw muscle activity 
characterized by the clenching and/or grinding of the teeth, 
which is classified under sleep-related movement dis­
orders (SRMD) in the International Classification of Sleep 
Disorders – Third Edition (ICSD-3).5 Sleep bruxism is 
a  common phenomenon worldwide, with a  prevalence 
of 8–13% in the general population.6

Orofacial pain (OFP) encompasses a  heterogeneous 
group of  conditions, such as dental, mucosal, musculo­
skeletal, neurovascular, and neuropathic pain.7 In OFP 
and headache, chronic pain is defined as the pain occur­
ring more than 15 days per month and lasting more than 
4 h per day for at least the last 3 months.8,9

The aim of this preliminary study was to assess the 
relationship between SB, reported pain and headache, selected 
health factors, and general health conditions among TMD 
patients.

Material and methods

Participants 

The project was approved by the Ethics Committee 
of  Wroclaw Medical University, Poland (KB-794/2019). 
All of  the study participants were fully informed about 

the purpose of  the study and agreed to take part in it. 
The study was carried out following the Declaration 
of Helsinki for experiments involving humans.

Patients with TMD were examined using single-night 
video-polysomnography (PSG). They were also inter­
viewed about their health condition, with regard to the 
presence or history of diseases such as hypothyroidism, 
arterial hypertension, cancer, diabetes, myocardial infarc­
tion, stroke, gastroesophageal reflux disease (GERD), and 
were asked about the frequency of alcohol consumption, 
smoking, caffeine use, and physical activity. 

Inclusion criteria 

The patients were included in the study if they met the 
following criteria: age above 18 years; the presence of OFP 
or headache, as determined using the Graded Chronic 
Pain Scale (GCPS), the Headache Impact Test-6 (HIT-6), 
the Migraine Disability Assessment (MIDAS), the short-
form McGill Pain Questionnaire (SF-MPQ), and the TMD 
pain screener; and willingness to participate in the study.

Exclusion criteria 

The exclusion criteria were as follows: addiction to 
a drug or a medication; using medicines that significantly 
affect the function of the nervous and muscular systems; 
severe systemic diseases and severe mental disorders, 
including significant mental disabilities or the presence 
of  cancer; less than 4 h of  sleep recorded using PSG; 
pregnancy; the presence and treatment of  sleep apnea; 
and the lack of consent to participate in the study.

Video-polysomnography examination 

The intensity of bruxism was assessed using the brux­
ism episode index (BEI), indicating the number of brux­
ism episodes per hour of  sleep. The cut-off points were 
determined in accordance with the guidelines of  the 
American Academy of Sleep Medicine (AASM) ICSD-3: 
BEI < 2 – irrelevant SB; BEI of 2–4 – mild to moderate SB; 
and BEI > 4 – severe SB.10

Highlights

•• A few habits, health factors, and general health conditions of patients with temporomandibular disorders (TMD) 
are associated with sleep bruxism (SB), and reported pain and headache.

•• A history of cancer and gastroesophageal reflux disease (GERD) may have an impact on the experience of pain and 
headache.

•• Sleep bruxism is significantly associated with smoking.
•• The investigated relationships require further research conducted on a larger study group.
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Pain assessment 

Pain intensity was determined using validated question­
naires, such as SF-MPQ,11 GCPS,12 MIDAS,13 HIT-6,14 
and the TMD pain screener.15

Health questionnaire 

The patients from the study group were asked to 
complete a  questionnaire on general health and habits, 
which consisted of 10 parts regarding the patient’s medical 
history, diseases in the family, the medications taken, the 
patient’s eating habits, alcohol consumption, smoking, 
caffeine use, and physical activity, as well as demographic 
data.

Database 

The participants’ medical history, questionnaire 
responses and PSG data were entered into a database using 
Microsoft Excel (Microsoft Corporation, Redmond, USA). 
The elements of the database were subjected to statistical 
analysis.

Statistical analysis 

The U Mann–Whitney correlation coefficient was 
used to check the relationships between the variables. 
The choice of  the coefficient was dictated by the fact 
that the variables did not have a normal distribution. 
A p-value for a correlation coefficient below 0.05 was 
considered significant. Statistica™, v.13.1 (StatSoft, 
Krakow, Poland), was used for the statistical analysis 
of the data. The prediction of the sample size (N) was 
established with the use of the power.cor function and 
the genefu package (https://rdrr.io/bioc/genefu/man/
power.cor.html).

Results

Characteristics of the study sample 

Age and gender 

A total of 114 adult participants were included in the 
study (72 women and 42 men). The female-to-male ratio 
in the group was 1.71:1. All participants were Caucasians, 
aged 21–71 years (mean age: 37.67 years). 

Reported pain 

The level of pain severity was determined by the partici­
pants using 4 independent questionnaires, as illustrated 
in Table 1.

Severity of sleep bruxism 

The percentage distribution of the BEI values according 
to gender is shown in Table 1.

Reported selected health factors and 
general health conditions 

Hypothyroidism occurred in 2 study participants 
(1.75%). Arterial hypertension was reported by 5 patients 
(4.39%). In all cases, the patients declared that they took 
medications regularly and their blood pressure was regul­
ated. Four patients (3.51%) had an  oncological history. 
Three respondents were treated for diabetes (2.63%). The 
study group did not include any patients reporting a history 
of  myocardial infarction or stroke. However, as many as 
33 patients (28.95%) reported the occurrence of GERD.

Forty-two patients admitted to drinking alcohol, which 
constituted 36.84% of the study group; 5 patients (4.39%) 

Table 1. Levels of pain severity and the bruxism episode index (BEI) values 
according to gender

Variable Examined 
women

Examined 
men

GCPS

grade 0 8.54 33.34

grade 1 56.95 54.76

grade 2a, 2b 19.44 7.14

grade 3 12.50 4.76

grade 4 2.57 0.00

HIT-6

no or little impact 43.11 64.29

slight impact 8.33 16.67

significant impact 5.56 11.90

severe impact 43.00 7.14

MIDAS

grade I 42.86 63.63

grade II 19.05 9.10

grade III 14.29 18.17

grade IV 23.80 9.10

SF-MPQ
total value ≤5 59.72 64.91

total value >5 40.28 35.09

TMD pain screener
total value ≤3 34.43 53.41

total value >3 65.57 46.59

BEI

>2 25.00 13.89

2–4 31.25 13.89

>4 43.75 72.22

Data presented as percentage (%). 
GCPS – Graded Chronic Pain Scale; HIT-6 – Headache Impact Test-6; 
MIDAS – Migraine Disability Assessment; SF-MPQ – short-form McGill Pain 
Questionnaire; TMD pain screener – temporomandibular disorder pain 
screener.

https://rdrr.io/bioc/genefu/man/power.cor.html
https://rdrr.io/bioc/genefu/man/power.cor.html


S. Orzeszek et al. TMD, SB and selected health problems396

stated that they consumed alcohol regularly and 37 patients 
(32.46%) only occasionally. There were 12 cigarette smokers, 
representing 10.53% of the study group. Twenty patients 
(17.54%) admitted to drinking coffee regularly, while 
6 patients (5.26%) drank coffee occasionally, which gives 
a total of 26 patients, i.e., 22.8% of the respondents. Physical 
activity was reported by 64 patients (56.14%), with only 
11 patients (9.65%) exercising every day, 19 patients (16.67%) 
reporting physical activity 3–4 times a week, 28 patients 
(24.56%) practicing 1–2 times a  week, and 6 patients 
(5.26%) practicing less than once a week.

Reported selected health factors and general health 
conditions and reported pain 

The data on the environmental factors were compared 
with the level of pain reported by the patients in the GCPS, 
MIDAS, HIT-6, SF-MPQ questionnaires, and the TMD 
pain screener, using the Mann–Whitney U test (Table 2).

There were no statistically significant relationships 
between the level of  pain and hypothyroidism, arterial 
hypertension, diabetes, alcohol consumption, smoking, 
caffeine use, and physical activity (p > 0.05).

However, the Mann–Whitney U test showed a statisti­
cally significant relationship between reported pain and 
a  history of  cancer. This relationship occurred for the 
HIT-6 questionnaire (p  =  0.037) and the MIDAS ques­
tionnaire (p = 0.032). No statistically significant relation­
ships for the GCPS and SF-MPQ questionnaires, and the 
TMD pain screener were noted (p > 0.05).

We also noticed a  statistically significant relationship 
between the level of pain reported by the patients and the 
co-occurring GERD. The last correlation concerns the 
GCPS questionnaire (p = 0.039). This means that patients 
suffering from GERD report higher levels of  pain and 
pain-related disability. There were no such statistically 
significant relationships with regard to the HIT-6, MIDAS 
and SF-MPQ questionnaires, and the TMD pain screener 
(p > 0.05).

Reported selected health factors and general health 
conditions and sleep bruxism 

Statistical analysis with the use of the Mann–Whitney 
U test was also performed to investigate the relationships 
between hypothyroidism, arterial hypertension, cancer, 
diabetes, GERD, alcohol consumption, smoking, caffeine 
use, and physical activity and the occurrence and severity 
of SB (Table 2). The analysis showed that only in the case 
of smoking can we speak of a statistically significant rela­
tionship (p = 0.016).

Among cigarette smokers, only 1 patient had BEI  <  2 
(8.33% of all smokers). Similarly, mild to moderate SB (BEI 
of  2–4) occurred in 1 patient (8.33%), while 10  patients 
(83.33%) were classified as presenting severe bruxism due 
to BEI > 4.

Discussion
Østensjø  et  al. found that the factors influencing the 

occurrence of  painful TMD are female gender, living in 
urban areas, complaining of  severe menstrual pain, and 
frequent headaches.16 Women not only reported pain 
more often, but the intensity of  the pain was greater.16 
The results regarding gender are consistent with the find­
ings of our study, in which the predominant group were 
women, and in this group, the pain was more intense and 
caused greater disability than in men. However, the 
authors of the abovementioned study reported that physical 
activity could have an alleviating effect on the pain felt.16 
Many other studies also point to the reduction of pain in 
the group of people regularly engaging in physical activity.17 
In our study, the relationship between physical activity 
and reported pain was not statistically significant, 
although physical activity certainly had a greater impact on 
pain reported in GCPS (p = 0.065) than on the occurrence 
of SB (p = 0.271).

A large study started in 2006 – the OPPERA project 
(Orofacial Pain: Prospective Evaluation and Risk Assess­
ment) – aimed at identifying risk factors for the develop­
ment of painful TMD.18 According to this research, TMD 
develop at a disproportionate rate in people with relatively 
poor health, whether in the form of  comorbidities or 
otherwise pain, poor sleep quality or smoking.18

Grozdinska et al. in their study conducted on a group 
of 119 women, including 52 women in the study group dia­
gnosed with Hashimoto’s disease and 67 healthy people 
in the control group, noticed markedly increased inci­
dence of TMD in the study group.19 Muscle pain and stiff­
ness were observed in 45 patients from the study group 
(86.5%) and 33 (63.5%) had disk displacement with reposi­
tioning.19 The results of that study showed that the preva­
lence of TMD, especially of muscle disorders in patients 
with Hashimoto’s thyroiditis, is higher than in the control 
group (p  <  0.001).19 Our research did not show statisti­
cally significant relationships between reported pain and 
thyroid diseases, or between SB and thyroid diseases, 
but the study group included only 2 patients with hypo­
thyroidism, so it was impossible to draw clear and valuable 
conclusions regarding this dependence.

Miettinen  et  al. in their work, in which the study 
group consisted of 8,678 participants (148 women and 
8,530 men), tested with the use of questionnaires TMD 
symptoms, health behavior and background/demographic 
factors, and noticed higher prevalence for all TMD 
symptoms (except TMJ clicking) in the female popula­
tion.20 Smoking was significantly associated with TMD 
symptoms, except for TMJ clicking. The consumption 
of alcohol at least once a week was significantly associated 
with facial pain, TMJ pain and TMJ clicking. The use 
of  snuff was significantly associated with facial pain.20 
The results presented by Miettinen  et  al. are consistent 
with those of  Sanders  et  al., who showed that smoking 
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Table 2. Summary of the statistical relationships between the intensity of pain and bruxism and the general health of patients, as well as the factors 
influencing their health

Variables Sum of ranks 
group I

Sum of ranks 
group II U Z p-value Z corrected p-value

GCPS & hypothyroidism 3,252.500 752.500 551.500 −0.34190 0.732 −0.34337 0.731
HIT-6 & hypothyroidism 2,999.000 829.000 443.000 −1.36405 0.173 −1.36629 0.172
MIDAS & hypothyroidism 2,614.000 707.000 403.000 −1.11247 0.266 −1.13166 0.258
SF-MPQ & hypothyroidism 3,253.500 841.500 478.500 −1.19254 0.233 −1.21936 0.223
TMD pain screener & hypothyroidism 2,965.000 690.000 480.000 −0.51299 0.608 −0.51867 0.604
GCPS & arterial hypertension 3,434.500 570.500 431.500 −0.36037 0.719 −0.36192 0.717
HIT-6 & arterial hypertension 3,344.500 483.500 417.500 0.00000 1.000 0.00000 1.000
MIDAS & arterial hypertension 2,907.000 414.000 348.000 0.50319 0.615 0.51187 0.609
SF-MPQ & arterial hypertension 3,389.000 706.000 308.000 −1.89318 0.058 −1.93576 0.053
TMD pain screener & arterial hypertension 3,106.500 548.500 405.500 −0.40387 0.686 −0.40834 0.683
GCPS & cancer 3,758.500 246.500 103.500 −1.30699 0.191 −1.31260 0.189
HIT-6 & cancer 3,606.000 222.000 36.000 −2.08196 0.037 −2.08538 0.037*
MIDAS & cancer 3,113.000 208.000 32.000 −2.11316 0.035 −2.14961 0.032*
SF-MPQ & cancer 3,837.000 258.000 96.000 −1.47822 0.139 −1.51146 0.131
TMD pain screener & cancer 3,453.000 202.000 132.000 −0.61220 0.540 −0.61898 0.536
GCPS & diabetes 3,573.000 82.000 76.000 1.10746 0.268 1.11199 0.266
HIT-6 & diabetes 3,333.000 153.000 93.000 −0.64653 0.518 −0.64754 0.517
MIDAS & diabetes 3,033.500 126.500 107.500 −0.15390 0.878 −0.15676 0.875
SF-MPQ & diabetes 3,601.000 140.000 115.000 −0.21182 0.832 −0.21635 0.829
TMD pain screener & diabetes 3,418.000 68.000 62.000 1.40286 0.161 1.41895 0.156
GCPS & GERD 2,392.500 1,177.500 616.500 2.05615 0.040 2.06392 0.039*
HIT-6 & GERD 2,074.000 1,329.000 696.000 −0.80385 0.421 −0.80509 0.421
MIDAS & GERD 1,923.500 1,236.500 648.500 −0.77299 0.440 −0.78738 0.431
SF-MPQ & GERD 2,354.000 1,301.000 740.000 1.05955 0.289 1.08076 0.280
TMD pain screener & GERD 2,135.000 1,268.000 740.000 0.56560 0.572 0.57190 0.567
GCPS & alcohol consumption 2,920.500 907.500 574.500 −0.72942 0.466 −0.73271 0.464
HIT-6 & alcohol consumption 2,731.500 923.500 453.500 −1.60271 0.109 −1.60509 0.108
MIDAS & alcohol consumption 2,494.000 827.000 414.000 −1.50189 0.133 −1.52780 0.127
SF-MPQ & alcohol consumption 2,973.500 942.500 627.500 −0.51776 0.605 −0.52806 0.597
TMD pain screener & alcohol consumption 2,787.500 867.500 576.500 −0.52743 0.598 −0.53327 0.594
GCPS & smoking 3,401.000 427.000 349.000 1.23707 0.216 1.24265 0.214
HIT-6 & smoking 3,235.500 419.500 341.500 1.21160 0.226 1.21341 0.225
MIDAS & smoking 3,013.500 307.500 252.500 1.46438 0.143 1.48964 0.136
SF-MPQ & smoking 3,516.000 400.000 322.000 1.62323 0.105 1.65550 0.098
TMD pain screener & smoking 3,268.000 387.000 321.000 1.11943 0.263 1.13183 0.258
GCPS & caffeine use 3,102.000 726.000 516.000 1.54848 0.122 1.55546 0.120
HIT-6 & caffeine use 2,785.000 870.000 507.000 −1.02724 0.304 −1.02877 0.304
MIDAS & caffeine use 2,431.500 889.500 478.500 −1.22604 0.220 −1.24719 0.212
SF-MPQ & caffeine use 3,130.500 785.500 575.500 1.03552 0.300 1.05611 0.291
TMD pain screener & caffeine use 2,828.500 826.500 617.500 −0.09494 0.924 −0.09660 0.924
GCPS & physical activity 1,203.500 2,624.500 544.500 1.83835 0.066 1.84578 0.065
HIT-6 & physical activity 1,105.000 2,550.000 597.000 1.14252 0.253 1.14422 0.253
MIDAS & physical activity 855.000 2,385.000 555.000 0.49444 0.621 0.50330 0.615
SF-MPQ & physical activity 1,186.000 2,730.000 585.000 1.53847 0.124 1.57219 0.116
TMD pain screener & physical activity 833.500 2,736.500 591.500 0.27264 0.785 0.27571 0.783
BEI & hypothyroidism 2,936.500 633.5000 513.500 0.04088 0.967 0.04088 0.967
BEI & arterial hypertension 3,141.500 428.500 366.500 −0.04144 0.967 −0.04144 0.967
BEI & cancer 3,436.000 134.000 124.000 0.74565 0.456 0.74576 0.456
BEI & diabetes – – 0.000 0.00000 1.000 0.00000 1.000
BEI & GERD 1,818.500 1,341.500 690.500 −0.60919 0.542 −0.60927 0.542
BEI & alcohol consumption 2,731.500 671.500 518.500 0.38319 0.702 0.38325 0.702
BEI & smoking 2,769.500 633.500 213.500 −2.40143 0.016 −2.40181 0.016*
BEI & caffeine use 2,654.000 749.000 559.000 0.42862 0.668 0.42868 0.668
BEI & physical activity 767.500 2,635.500 536.500 −1.09956 0.272 −1.09971 0.271

GERD – gastroesophageal reflux disease; * statistically significant (Mann–Whitney U test with the continuity correction).
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was associated with TMD in women, but only in young 
adulthood.21 We can find contradictory results in Wänman’s 
study, which concluded that smoking was not related to 
the presence or development of the signs and symptoms 
of  TMD among an  adult population (30–65  years 
of age).22 In their research, Castroflorio et al. show that 
smoking, more than alcohol, seems to have an impact on 
the occurrence of  SB.23 Similar conclusions come from 
our study. The Mann–Whitney U test confirms a relation­
ship between smoking and SB at p = 0.016. However, with 
regard to pain and smoking, no statistically significant 
relationship was found (p > 0.05). Alcohol consumed both 
occasionally and regularly did not increase the intensity 
of pain (p > 0.05) and does not seem to have a significant 
impact on the occurrence of  SB (p  >  0.05). Also, the 
amount of  coffee consumed did not have a  significant 
influence on the intensity of  pain, or an  increase in the 
frequency and intensity of SB (p > 0.05), which is contrary 
to the findings of Frosztega et al., who reported that habitual 
coffee consumption was a risk factor for an increased 
intensity of SB.24

Our research shows that GERD may be associated 
with pain in patients with TMD (p = 0.039). Similar con­
clusions come from the work of Li et al., who report that 
symptomatic GERD is associated with chronic TMD 
pain.25 According to previously conducted research, the 
acidification of  the esophagus not only increases the 
rhythm activity of  the masticatory muscles, as well as 
the clenching and/or grinding of the teeth during sleep,26 
but also increases the activity of the muscles during waking 
hours.27 Also, Nota et al. in their systematic review indicate 
a  significant association between GERD and bruxism, 
mostly awake bruxism (AB).28

Kanclerska  et  al. emphasize the role of  the dentist in 
making a  proper diagnosis and providing care to the 
patient.29 They state that dental screening is necessary 
for patients with arterial hypertension, especially those 
presenting with the symptoms of  SB. According to the 
researchers, nonapneic hypertensives showed greater 
SB intensity, altered sleep architecture, increased snoring, 
and decreased mean oxygen saturation as compared to 
normotensives.29 Martynowicz et al. in their study aimed 
to assess the intensity of  SB in patients with arterial 
hypertension.30 A  total of  70 adults participated in this 
study: 35  patients with hypertension (the study group); 
and 35  normotensive subjects (the control group). Data 
was recorded using a  portable home cardiorespiratory 
polygraphy device. The BEI in the study group was found to 
be significantly higher as compared to the control group.30,31 
In our study, we did not demonstrate statistically significant 
relationships between arterial hypertension and reported 
pain, or between arterial hypertension and SB. However, 
it is worth mentioning at this point that the study group 
included an insufficient number of patients suffering from 
arterial hypertension to correctly determine this relationship, 
especially in the absence of a control group.

The study conducted by our research team has few limita­
tions, but it allows us to outline the direction of further 
work on the topic discussed. First of all, a limitation of the 
study are small groups in terms of the incidence of hypo­
thyroidism, arterial hypertension, cancer, diabetes, and 
GERD among patients with TMD or SB, and patients 
with a history of myocardial infarction or stroke. An addi­
tional limitation is the lack of  a  control group. Another 
limitation of the study is the fact that the occurrence and 
severity of pain were determined using questionnaires, as 
was TMD determined using the TMD pain screener. The 
occurrence of  bruxism and the analysis of  sleep quality 
were determined through a  PSG examination, which is 
a great advantage of this study, while the PSG recording 
was carried out on the first night spent in hospital, with­
out an adaptation night. Therefore, we are aware that the 
study has a high risk of  interpretation bias and is a pre­
liminary report.

Conclusions
A few habits, health factors and general health condi­

tions of patients with TMD are associated with SB, and 
reported pain and headache, but this relationship requires 
further research conducted on a larger study group.
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