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The study aimed to determine the relationship between personality traits, orofacial pain (OFP), and 
headache. Eligible patients underwent one-night videopolysomnography and completed a series 
of validated questionnaires assessing sleep quality (ISS- Insomnia Severity Scale, PSQI- Pittsburgh 
Sleep Quality Index, ESS- Epworth Sleepiness Scale), pain intensity (McGill Pain questionnaire, GCPS- 
Graded Chronic Pain Scale, HIT-6- Headache Impact Test-6, MIDAS- Migraine Disability Assessment, 
TMD pain screener- Temporomandibular Disorder pain screener), psychoemotional state (KPS- Sense 
of Stress Questionnaire, PHQ-9 – Patient Health Questionnaire-9, BDI- Beck Depression Inventory, 
BAI- Beck Anxiety Index, PSS-10- Perceived Stress Scale-10, GAD-7- Generalized Anxiety Disorder-7), 
personality traits (IPIP-BFM-20 -International Personality Item Pool- Big Five Markers- 20). Patients 
who exhibited nervousness and hypersensitivity reported higher perceived pain and greater negative 
impacts on work and daily activities (p = 0,000). Furthermore, a statistically significant relationship 
was found between subjective sleep quality and emotional stability scales (p = 0,001 for PSQI, p = 0,000 
for ISI, p = 0,001 for ESS). However, no such relationship was observed for objective sleep quality, 
as measured by polysomnography (p > 0,05). The correlation between the emotional stability scale 
and each of the questionnaires used to examine anxiety, depression, and stress was very strong and 
corresponded to p = 0.000. 

Clinical Trial: Relationship Between Selected Parameters and Bruxism www.ClinicalTrials.gov, identifier 
NCT04214561.
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Following the International Association for the Study of Pain (IASP) “orofacial pain (OFP) is a frequent 
form of pain perceived in the face and/or oral cavity. It may be caused by diseases or disorders of regional 
structures, nervous system dysfunction, or through referral from distant sources”1. An essential aspect of OFP 
is its relationship with important structures and functions, including aesthetics, psychosocial status, speech, 
eating, and breathing2. The etiology of OFP can be odontogenic or non-odontogenic. In the classification of 
OFP, we will distinguish, among others, such entities as: orofacial pain attributed to disorders of dentoalveolar 
and anatomically related structures, myofascial orofacial pain, temporomandibular joint (TMJ) pain, orofacial 
pain attributed to lesion or disease of the cranial nerves, orofacial pains resembling presentations of primary 
headaches, idiopathic orofacial pain and psychosocial assessment of patients with orofacial pain3.
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The second most common cause of orofacial pain is TMD pain2. And it is pain that is the most common 
reason why patients struggling with TMD seek help. Pain is an essential part of the human experience, serving 
as both a physical and emotional signal of bodily harm. It can strongly motivate human behavior3. Pain can be 
classified as either acute or chronic. Chronic OFP, according to the International Classification of Orofacial Pain, 
is pain that has persisted for more than 3 months and recurs in at least 10 episodes, or remains unremitting3. 
Chronic headache (HA) is defined as pain occurring on more than 15 days per month for at least the past 3 
months4.

However, pain is often not the only ailment these patients face. They are frequently accompanied by sleep 
disorders, sleep and/or awake bruxism, anxiety, chronic stress, and depression2,5,7.

The relationships between the severity of OFP, headaches, and polysomnographic sleep quality parameters 
were previously analyzed by the authors of this study7. We did not find statistically significant connections 
between pain and sleep quality in polysomnography studies. In contrast, subjective sleep quality was statistically 
significantly correlated with the intensity of pain experienced. Moreover, in our previous studies, pain relief was 
also significantly correlated with depression, anxiety, and perceived stress levels5.

Upon analyzing many available works, we have observed similar conclusions from other authors: the 
psychoemotional state of the patient is closely related to the level of pain experienced5,8,12, how they cope with 
it9,11, and the occurrence of other often subjective disorders, such as a deterioration in sleep quality5,13,15.

The question then arises, what may be related to the psychoemotional state of patients suffering from primary 
headache and orofacial pain? Is it possible to predict, at the diagnostic stage, that the patient may experience 
disorders such as depression, anxiety, or high stress levels? Can we define factors influencing the symptoms 
reported by the patient to be more serious, and therapeutic interventions may be less effective? This would suggest 
that the patient should receive psychotherapeutic support from the very beginning. The analyzed literature 
confirmed that the patient’s personality may be related to the level of pain experienced and the way they cope 
with it. We sought to answer whether a patient’s personality can influence the experience of pain or affect the 
quality of sleep, as measured subjectively by questionnaires and objectively assessed during a polysomnographic 
examination. Additionally, we examined whether a patient’s personality influences sleep bruxism (SB) and its 
relationship with anxiety disorders, depression, severe stress, and coping mechanisms.

The aim of our study was to determine whether a specific set of personality traits predisposes individuals 
with reported OFP to a more severe course and greater intensity of headache and OFP. Additionally, we sought 
to explore whether these traits influence the co-occurrence of sleep quality disturbances, the intensity of sleep 
bruxism, a deterioration in well-being, and a decline in mental health within this group.

Materials and methods
Participants
The study group consisted of 114 patients from the Outpatient Clinic for Temporomandibular Disorders at the 
Wroclaw Medical University, qualified for the study in 11.2019–12.2020. Patients who came to the clinic due 
to a reported pain localized in the face, masticatory muscles, temporomandibular joint (TMJ), or headaches 
were examined by a dentist with over than 5 years’ experience in OFP management. A comprehensive clinical 
examination was conducted according to the International Classification of Orofacial Pain, 1 st edition (ICOP) 
criteria for orofacial pain3. The study group included adult patients diagnosed with primary headache or 
orofacial pain.

Primary headaches (pain with absence of an underlying pathologic process, disease, or traumatic injury 
that occurs in temporal relationship to the onset of pain) include migraine, tension-type headache, and the 
trigeminal autonomic cephalalgias4.

Orofacial pain including myofascial orofacial pain (pain localized to the masticatory muscles, with or without 
functional impairment), temporomandibular joint (TMJ) pain (pain localized to the TMJ, occurring at rest or 
during jaw movement or palpation) and orofacial pain resembling presentations of primary headaches (pain in 
the orofacial area, resembling 1 of the primary headache types in pain character, duration, and intensity with or 
without the associated symptoms of these headache types but without concomitant headache)3.

In case of doubts as to the nature of the headache, suspicion by the examining dentist that the headache is 
not of a primary nature, but may be associated with the absence of an underlying pathological process, disease, 
or traumatic injury that occurs in temporal relation to the onset of pain, the patient was excluded from the study 
group and referred for additional neurological consultations. Also, patients with orofacial pain whose pain could 
not be clearly diagnosed by the examining dentist as myofascial orofacial pain, temporomandibular joint (TMJ) 
pain or orofacial pain resembling presentations of primary headaches were excluded from the study group.

In addition, all qualified patients were referred for video-polysomnographic (vPSG) examination at the Sleep 
Laboratory in the Clinical Department of Diabetology, Hypertension, and Internal Diseases at the Wroclaw 
Medical University.

After a polysomnographic examination, participants were asked to complete several questionnaires related 
to their psychoemotional state, including validated measures of depression, anxiety, stress, and trauma. They 
also completed questionnaires assessing sleep quality, pain, and the International Personality Item Pool-Big Five 
Markers-20 (IPIP-BFM-20). The project was approved by the Ethical Committee of Wroclaw Medical University 
(KB 175/2024). All study participants were informed of the purpose of the examinations and had their privacy 
rights upheld. All participants provided written informed consent, they obtained written information about 
data confidentiality. The study was conducted in accordance with the Code of Ethics of the World Medical 
Association (Declaration of Helsinki) for experiments involving humans. The information regarding clinical 
trial registration can be found at www.ClinicalTrials.gov (identifier: NCT04214561).
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Inclusion criteria
Patients were included for the study if they met the following criteria: age over 18 years, informed consent 
to participate in the study, presence of orofacial pain including myofascial orofacial pain, temporomandibular 
joint (TMJ) pain and orofacial pain resembling presentations of primary headaches by the ICOP3 or primary 
headache according to the International Classification of Headache Disorders, 3rd edition (ICHD-3)4.

Exclusion criteria
The main exclusion criteria were: patients whose pain was related to orofacial pain attributed to disorders 
of dentoalveolar and anatomically related structures, drug and/or alcohol addiction; use of medications that 
significantly affect the function of the nervous and muscular systems; neoplasms; severe systemic diseases 
including genetic disorders, neurological disorders, active inflammation, active malignancy, severe mental 
disorders, including significant mental disabilities; and refusal to participate in the study. Pregnant or 
breastfeeding women were also excluded from the study.

Video-polysomnography with sleep bruxism assessment
The patients in the study underwent a one-night video-polysomnographic examination with video recording, 
conducted in the Sleep Laboratory at Wroclaw Medical University using a Nox A1 device (Nox Medical, 
Iceland). The recordings took place between 10:00 p.m. and 6:00 a.m., taking into account the patient’s 
individual preferences and sleep habits. The elements of each polysomnographic examination included 
electroencephalography, electrocardiography, electrooculography, and electromyography (EMG) from the chin 
and bilaterally from the masseter muscles, along with motion recording of abdominal and thoracic breathing 
activity, body position assessment, and audio and video recordings. Additionally, a NONIN WristOx2 3150 pulse 
oximeter (Nonin Medical, Inc., USA) was used to record oxygen saturation, pulse, and plethysmographic data. 
All vPSG recordings were scored and analysed in 30-s epochs by a qualified and experienced physician, prof. 
Helena Martynowicz, in accordance with the AASM Manual for the Scoring of Sleep and Associated Events, 
Version 2.416,17.

SB was assessed using bilateral masseter EMG and audio–video evaluation during polysomnography. The 
Bruxism Episode Index (BEI) was scored according to the American Academy of Sleep Medicine (AASM) 
guidelines16. The BEI measures the number of bruxism episodes per hour of sleep (< 2: irrelevant SB; 2–4: mild/
moderate SB; >4: severe SB)16. To measure electromyographic activity, electrodes were placed on the right 
and left masseter muscles of the study participants. EMG bursts within 3 s were considered part of the same 
episode. Video assessment allowed for the exclusion of events imitating sleep bruxism in EMG (e.g., coughing, 
swallowing saliva, or yawning) from the BEI.

Personality traits: the international personality item Pool-Big five Markers-20 (IPIP-BFM-20)
 The IPIP-BFM-20 is a shortened version of the 50-item Big Five Markers Questionnaire from Goldberg’s 
International Personality Item Pool18. The IPIP-BFM-20 measures five traits (Extraversion, Agreeableness, 
Conscientiousness, Emotional Stability, and Intellect) and consists of 20 items. Respondents rate each statement 
on a Likert scale ranging from “strongly disagree” to “strongly agree” to indicate how well it describes them. Items 
are rated on a 1–5 point scale, and each trait is assessed with four items, resulting in scores for each trait ranging 
from 4 to 20 points. Higher scores indicate higher levels of a given trait19. The reliability of the scales (Cronbach’s 
alpha) ranged from 0.75 to 0.88, and the accuracy (verified through confirmatory factor analysis and correlation 
with other measurements of the five personality traits) is satisfactory, making the questionnaire suitable for 
scientific research19,20. An additional shortened version of the questionnaire ensures a low cost for the study. It 
reduces the time required to complete it, making the survey less tedious for participants and minimizing the risk 
of errors from accidental answer selection20,22. The IPIP-BFM-50 and IPIP-BFM-20 questionnaires measure the 
five personality traits in the traditional lexical Big Five23. A brief description of these traits, as proposed by Strus 
et al., is provided in Table 120,23.

Psychoemotional state assessment
KPS: sense of stress questionnaire
It measures the structure of stress sensations and consists of 27 statements. The questionnaire allows for the 
calculation of an overall score for generalized stress levels, as well as three results related to the following 
dimensions: experiencing emotional tension, intrapsychic stress (resulting from confrontation with oneself), 
and external stress (resulting from the individual’s confrontation with perceived burdens in the social and 
external world). The questionnaire also includes a scale for detecting lies24.

PHQ-9: Patient Health Questionnaire-9
The subject rates the answers on a scale from 0 to 3, based on the frequency of a given symptom in the past 2 
weeks. The PHQ-9 total score for the nine items ranges from 0 to 27. A score of 10 or more indicates a high 
risk of a depressive episode, with the risk increasing as the score rises. A score of less than five indicates no 
depression, 5–9 indicates mild depression, 10–14 indicates moderate depression, 15–19 indicates moderately 
severe depression, and a score of more than 20 indicates severe depression25.

BDI: Beck Depression Inventory
The subject rates the answers on a scale from 0 to 3, based on the frequency of a given symptom in the past 2 
weeks. The PHQ-9 total score for the nine items ranges from 0 to 27. A score of 10 or more indicates a high 
risk of a depressive episode, with the risk increasing as the score rises. A score of less than five indicates no 
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depression, 5–9 indicates mild depression, 10–14 indicates moderate depression, 15–19 indicates moderately 
severe depression, and a score of more than 20 indicates severe depression26.

BAI: Beck Anxiety Index
The total score is calculated by summing the 21 items. The total score for all 21 symptoms can range from 0 to 63 
points. A score of 0–7 is interpreted as “Minimal” anxiety, 8–15 as “Mild” anxiety, 16–25 as “Moderate” anxiety, 
and 26–63 as “Severe” anxiety26.

PSS-10: Perceived Stress Scale-10
Scores are obtained by reversing the values of the four positive items (e.g., 0 becomes 4, 1 becomes 3, 2 becomes 
2, etc.), and then summing the scores across all 10 items. Items 4, 5, 7, and 8 are the positively worded items. The 
total score can range from 0 to 40. A score between 0 and 13 is considered low stress, 14–26 indicates moderate 
stress, and a score between 27 and 40 reflects high perceived stress27.

GAD-7: Generalized Anxiety Disorder-7
The questionnaire consists of seven items, with a total score range of 0 to 21 points. Scores of 5, 10, and 15 are 
used as cut-off points for mild, moderate, and severe anxiety, respectively28.

Subjective assessment of sleep quality
ISS: Insomnia Severity Scale
The minimum score is 0, and the maximum score is 28. A score of up to 10 is considered within the normal range, 
while a score of 8–14 indicates subliminal insomnia. A score of 15–21 reflects clinically significant moderate 
insomnia, and a score of 22–28 indicates severe insomnia29.

PSQI: Pittsburgh Sleep Quality Index
It assesses sleep quality over a 1-month period. The measure consists of 19 individual items, divided into 7 
components of sleep quality, which produce a global score ranging from 0 to 21, with lower scores indicating 
better sleep quality. A total score of 5 is set as the cut-off point for poor sleep quality30.

ESS: Epworth Sleepiness Scale
The ESS is a validated eight-item questionnaire that measures subjective sleepiness. ESS scores range from 0 
(unlikely to fall asleep in any situation) to 24 (high chance of falling asleep in all 8 situations). The final ESS 
score is classified as follows: 1–10 is considered normal, 11–14 indicates mild daytime sleepiness, 15–18 reflects 
average daytime sleepiness, and scores over 18 indicate severe daytime sleepiness31.

Pain assessment
McGill pain questionnaire
It consists of 78 words that describe the experience of pain. Scores range from 0 (no pain) to 78 (severe pain). 
Results are considered clinically significant when the total value is > 5. In their study designed to assess the 
multidimensional nature of the pain experience, Melzack et al. demonstrated that the SF-MPQ is a reliable, valid, 
and consistent measurement tool. The short-form version (SF-MPQ) is available for use in specific research 
settings where time to obtain information from patients is limited and when more detailed information than just 
the intensity of pain is needed32.

Scale Object of measurement Individuals who score high may be described as: Individuals who score low may be described as:

Extraversion
Level of activity,
energy, as well as sociabili
ty and social confidence
(assertiveness).

Active, energetic, extroverted, talkative, bold, and
assertive.

Introverted, reserved, quiet,
and socially inhibited.

Agreeableness Positive (vs. negative)
attitude toward people.

Trustful, kind, considerate,
and warm as well as cooperative and helpful.

Distrustful, selfish, unkind,
rude, and emotionally cold
toward other people.

Conscientiousness

The level of organization,
diligence in pursuing goals
and performing tasks as
well as proneness to order
and dutifulness.

Organized, diligent, thorough, and efficient in what
they do as well as systematic and dutiful.

Unsystematic and inconsistent,
unconcerned with order and
planning, negligent, careless,
and undependable.

Emotional stability
The level of reactivity
and emotional stability,
emotional resistance, and
tolerance to frustration.

Imperturbable, calm,
relaxed, and not prone to negative emotional states.

Anxious, nervous, moody,
prone to worry, and oversensitive, as well as envious, touchy, and
prone to anger and irritation.

Intellect Intellectual openness,
creativity, and imagination.

Intellectually active and
cognitively open, creative,
introspective, having
a vivid imagination and
a wide range of interests.

Unintellectual, noninquisitive,
unimaginative, simple, unsophisticated, unreflective, and
uncreative.

Table 1.  Description of the five IPIP-BFM-20 scales (the international personality item Pool-Big five 
Markers-20) (Strus et al.).
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GCPS: Graded Chronic Pain Scale
The assessment consists of the Grading Chronic Pain Severity, Disability Score, and Disability Points. The 
classification is as follows: GRADE 0 indicates no pain in the prior 6 months; GRADE I represents low 
intensity, with a characteristic pain intensity < 50 and low disability (< 3 Disability Points); GRADE II refers to 
high intensity, with a characteristic pain intensity > 50 and low disability (< 3 Disability Points); GRADE III is 
characterized by high disability (3 to 4 Disability Points), moderately limiting, regardless of characteristic pain 
intensity; and GRADE IV represents high disability (5 to 6 Disability Points), severely limiting, regardless of 
characteristic pain intensity. In their study, Sharma et al. report that the reliability of the 1-month GCPS is equal 
to or better than the 6-month version in terms of pain intensity, days of disability, pain interference, CPG, and 
high-impact pain. The cited study shows that the GCPS is a reliable and valid tool that can effectively assess pain 
intensity and pain interference33.

HIT-6: Headache Impact Test-6
The total score ranges from 36 to 78. A score of ≤ 49 indicates no or minimal impact of the headache on daily 
activities, a score of 50–55 indicates a slight impact, a score of 56–59 indicates a significant impact, and a score 
of ≥ 60 indicates a severe impact of the headache on daily activities. The cited study shows that the HIT-6 is a 
reliable and valid tool for measuring the impact of headaches on daily life in both episodic and chronic migraine 
sufferers. In this study, the HIT-6 showed high internal consistency reliability among migraine sufferers, with 
values ranging from 0.82 to 0.9034.

MIDAS: Migraine Disability Assessment
Scoring is based on the total number of days from questions 1 to 5. Grading is as follows: Grade I (little or no 
disability) for 0–5 days, Grade II (mild disability) for 6–10 days, Grade III (moderate disability) for 11–20 days, 
and Grade IV (severe disability) for more than 21 days. In their publication, Stewart et al. demonstrated that the 
MIDAS score has moderately high test-retest reliability among headache sufferers and correlates with clinical 
judgment regarding the need for medical care. The MIDAS score is calculated by summing missed work or 
school days, missed household chores days, missed nonwork activity days, and days at work or school, plus days 
of household chores, where productivity was reduced by half or more over the past 3 months. The correlation 
between the MIDAS summary score and an equivalent daily diary score was 0.63. The group’s estimate of the 
MIDAS score was found to be a valid approximation of a rigorous diary-based measure of disability. The mean 
and median values for the MIDAS score in a population-based sample of migraine cases were similar to those 
from equivalent diary measures34.

TMD pain screener: Temporomandibular Disorder pain screener
A score of ≥ 3 on the TMD pain screening test (range 0–7) predicts painful TMD based on the DC/TMD 
(Diagnostic Criteria for Temporomandibular Disorders) criteria and is therefore considered a positive TMD 
pain test result. The validity of the TMD pain screener is excellent, with high levels of sensitivity and specificity. 
The TMD pain screener exhibited excellent validity in correctly identifying participants with pain-related TMD 
(sensitivity, 99%) and healthy control participants (specificity, 97%). Additionally, the screener showed excellent 
validity in correctly identifying participants with competing symptom conditions, such as nonpainful TMJ 
disorder (specificity, 95%) and headache unrelated to TMD (specificity, 96%)35.

Database
Data obtained from the medical history, completed questionnaire, and polysomnography were entered into a 
database created in Excel (Microsoft Office, USA). The elements of the database were then subjected to statistical 
analysis.

Statistical analysis
The obtained data were analyzed using the TIBCO Software Inc. (2017), Statistica (data analysis software 
system), version 13 (http://statistica.io). The nonparametric Tau-Kendall correlation coefficient was used 
to assess the relationship between the variables. This choice was based on the fact that the variables did not 
follow a normal distribution. A p-value for the correlation coefficient below 0.05 was considered significant. The 
sample size prediction (n) was performed using the power.cor function from the genefu package ​(​​​h​t​t​p​s​:​/​/​r​d​r​r​.​
i​o​/​b​i​o​c​/​g​e​n​e​f​u​/​m​a​n​/​p​o​w​e​r​.​c​o​r​.​h​t​m​l​​​​​)​. The sample size required for determining the significance of the Kendall 
correlation, which was used in the statistical analysis, was calculated with an expected correlation coefficient of 
0.7 and an anticipated confidence interval width of 0.05. The calculated sample size was 22 persons. Therefore, 
the 114 patients who participated in the study provided a sufficient sample to detect significant differences and 
correlations between the examined parameters.

Results
Characteristics of the studied sample
A total of 114 adult patients were included in the study (72 women and 42 men). All the patients were Caucasian, 
aged 21–71 years (mean age: 37.67).

Influence of the patient’s personality on the perception of pain and its intensity
 The distribution of point values achieved by the examined patients, ranging from 4 to 20 for individual 
personality traits in the IPIP BFM-20 questionnaire, is presented in Fig. 1-5.

We note that 93 participants in the study achieved a high score in the Agreeableness component of the 
IPIP BFM-20 questionnaire. This indicates that most of the surveyed patients can be described as trusting, 
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tactful, cordial, and willing to cooperate and assist others. However, high scores in Intellect on the IPIP BFM-20 
questionnaire were achieved by 84 respondents. These people can be characterized as creative, reflective, and 
possessing a rich imagination and a wide range of interests. Furthermore, 81 respondents achieved high scores 
in the Conscientiousness component of the IPIP BFM-20 questionnaire. This suggests that such people can be 
considered organized, careful, precise, effective in their tasks, as well as systematic and responsible. Scores of 12 
or more on the Extraversion scale were achieved by 60 patients surveyed with the questionnaire. This indicates 
that these people are active, energetic, sociable, talkative, bold, and assertive. An interesting observation arises 
when analyzing the Emotional Stability scale, as only 38 of the examined patients obtained a score above 12. This 

3. Distribu�on of values in the emo�nal stability scale

1. Distribu�on of values in the extraversion scale 2. Distribu�on of values in the agreeableness scale

4. Distribu�on of values in the conscien�ousness scale

5. Distribu�on of values in the intellect scale

Fig. 1-5.  Personality traits distribution. On the vertical axis, the trait intensity score ranges from 4–20 
(Extraversion, Agreeableness, Conscientiousness, Emotional Stability, Intellect). On the horizontal axis, the 
number of patients.
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suggests they are calm, balanced, and not easily affected by negative emotional states. The remaining respondents 
achieved relatively low scores on the Emotional Stability scale, which may indicate that the studied group was 
largely anxious, nervous, prone to mood changes, and inclined to worry. They were also likely hypersensitive, 
jealous, irritable, and prone to anger and irritation.

Using Kendall’s Tau correlation, the statistical relationship between individual personality traits in the IPIP 
BFM-20 questionnaire and the level of pain reported by patients in the questionnaire was examined. Statistically 
significant relationships were found between the Agreeableness scale and the intensity of pain reported in the 
GCPS questionnaire (Ƭ=0,166; p = 0,012), as well as between the Conscientiousness scale and pain reported in 
the TMD pain screener questionnaire (Ƭ=0.186; p = 0,012). However, no statistically significant correlation was 
observed between these scales and pain defined using other questionnaires. The value of the Tau coefficient 
in both dependencies takes on slightly positive values, indicating a not very strong directly proportional 
relationship.

Notably, a statistically significant relationship was observed between the Emotional Stability scale and pain 
across all five questionnaires. Patients displaying a nervous, anxious attitude, with changeable moods, prone to 
worrying, hypersensitive, irritable, and prone to anger and irritation in all five questionnaires reported increased 
pain perception and a negative impact on work or daily activities (GCPS (Ƭ=−0,23; p = 0,00), HIT-6 (Ƭ= −0,262; 
p = 0,00), MIDAS (Ƭ=−0,266; p = 0,00), McGill pain questionnaire (Ƭ=−0,293; p = 0,00), and TMD Pain Screener 
(Ƭ=−0,244; p = 0,00)). We can see that the correlation strength has higher values ​​for all five questionnaire studies 
for pain assessment and in each case takes negative values, indicating an inversely proportional relationship. The 
statistical relationships between personality traits and reported pain are shown in Table 2.

Patient’s personality traits influence the occurrence and intensity of sleep Bruxism
Using Kendall’s Tau correlation for statistical analysis, the relationship between the patient’s personality and the 
occurrence of bruxism episodes was examined. No statistically significant relationship was found between the 
severity of bruxism and the Agreeableness, Conscientiousness, or Intellect scales. However, patients with higher 
values on the Extraversion scale—active, assertive, bold, sociable, and talkative people—were more likely to 
have a higher BEI index (Ƭ=0,138; p = 0.043). What also seems unusual is the fact that the relationship between 
the severity of bruxism and the Emotional Stability scale is directly proportional. In other words, patients with 
high scores on the Emotional Stability scale—those who are calm, balanced, and not easily affected by negative 

Pairs of variables N
Tau
Kendalla Z p

IPIP BFM-20 extraversion & GCPS 106 0.041414 0.62918 0.529232

IPIP BFM-20 extraversion & HIT-6 107 −0.065804 −1.00458 0.315100

IPIP BFM-20 extraversion & MIDAS 100 −0.044053 −0.64942 0.516067

IPIP BFM-20 extraversion & SF-MPQ 108 −0.004053 −0.06217 0.950428

IPIP BFM-20 extraversion & TMD pain Screener 85 0.086986 1.17865 0.238537

IPIP BFM-20 agreeableness & GCPS 106 0.166264 2.52593 0.011539

IPIP BFM-20 agreeableness & HIT-6 107 0.071723 1.09494 0.273543

IPIP BFM-20 agreeableness & MIDAS 100 0.105744 1.55884 0.119034

IPIP BFM-20 agreeableness & SF-MPQ 108 0.093626 1.43618 0.150951

IPIP BFM-20 agreeableness & TMD pain Screener 85 0.059924 0.81197 0.416809

IPIP BFM-20 conscientiousness & GCPS 106 0.032605 0.49534 0.620358

IPIP BFM-20 conscientiousness & HIT-6 107 0.017318 0.26438 0.791490

IPIP BFM-20 conscientiousness & MIDAS 100 −0.028334 −0.41768 0.676178

IPIP BFM-20 conscientiousness & SF-MPQ 108 0.018468 0.28329 0.776958

IPIP BFM-20 conscientiousness & TMD pain Screener 85 0.185854 2.51831 0.011792

IPIP BFM-20 emotional stability & GCPS 106 −0.229809 −3.49133 0.000481

IPIP BFM-20 emotional stability & HIT-6 107 −0.262233 −4.00329 0.000062

IPIP BFM-20 emotional stability & MIDAS 100 −0.266183 −3.92398 0.000087

IPIP BFM-20 emotional stability & SF-MPQ 108 −0.293487 −4.50198 0.000007

IPIP BFM-20 emotional stability & TMD pain Screener 85 −0.244445 −3.31220 0.000926

IPIP BFM-20 intellect & GCPS 106 0.033697 0.51194 0.608696

IPIP BFM-20 intellect & HIT-6 107 −0.082345 −1.25709 0.208722

IPIP BFM-20 intellect & MIDAS 100 0.023204 0.34206 0.732305

IPIP BFM-20 intellect & SF-MPQ 108 0.015311 0.23487 0.814310

IPIP BFM-20 intellect & TMD pain Screener 85 −0.066504 −0.90112 0.367522

Table 2.  Relationships between personality traits and reported pain (IPIP BFM 20:the International 
Personality Item Pool-Big Five Markers-20, 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).
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emotional states—were also people with higher BEI values (Ƭ=0,151; p = 0.028). For these dependencies the 
correlation strength is quite low.

However, when examining this relationship, it is important to consider that the causes of bruxism should be 
viewed through a multifactorial model36,38. Currently, bruxism is understood to be caused by three main groups 
of factors. The first group includes biological factors such as neurotransmitters, particularly dopamine, genetic 
factors, and cortical stimulation39,40. The second group comprises psychological factors, which were addressed 
in our study. These include sensitivity to stress, individual personality traits, and anxiety states41. The third group 
consists of exogenous factors such as nicotine, caffeine, alcohol, drugs, and certain medications38. The impact 
of systemic diseases should not be overlooked either, including thyroid disorders, digestive system disorders, 
sleep disorders, and circulatory system diseases36,38,42. Therefore, a study that focuses solely on the emotional 
component influenced by the patient’s personality may not fully capture the true relationship (Table 3).

Influence of the patient’s personality traits on the quality of sleep measured subjectively in 
questionnaire studies and objectively in a polysomnographic study
During the study, all patients were asked to complete questionnaires assessing their subjective sleep quality. The 
results obtained from these questionnaires reflected the patients’ opinions on the duration, efficiency, and quality 
of their sleep, as well as any disorders related to poor sleep quality, such as severe daytime sleepiness.

A comparison of the parameters regarding subjective sleep quality reported by patients and those obtained 
through polysomnography was the subject of a previous publication7. In this study, we aimed to focus on 
identifying the relationship between sleep quality and personality traits. Statistical analysis of the relationship 
between objective sleep quality and personality traits was conducted using parameters from the polysomnographic 
examination, including TST (total sleep time)—the total time spent asleep in minutes; WASO (wake after sleep 
onset)—the time spent awake after initially falling asleep; SL (sleep latency)—the time from turning off the light 
to falling asleep (defined as the first occurrence of NREM stage 2); and SE (sleep efficiency)—TST/TBT×100% 
(total sleep time/total bedtime).

Using of Kendall’s Tau correlation in the statistical analysis of the relationship between subjective sleep quality 
and patients’ personality traits showed a statistically significant association with the emotional stability scale. This 
relationship was inversely proportional; that is, the lower the emotional stability, as measured by the IPIP-BFM 
questionnaire, the worse the sleep quality. Specifically, in the group of anxious, nervous patients with fluctuating 
moods, prone to worry, hypersensitivity, jealousy, irritability, and anger, sleep quality, as assessed through 
subjective questionnaires, was poorer. The strength of correlation measured by the Tau coefficient was moderate 
for each of the sleep quality questionnaires used in the study (PSQI (Ƭ=−0,0224; p = 0,000); ISI (Ƭ=−0,282; 
p = 0,000); ESS (Ƭ=−0,230; p = 0,001). The remaining scales—extraversion, agreeableness, conscientiousness, and 
intellect—did not show any statistically significant correlation with subjective sleep quality (Table 4).

However, when examining the results of polysomnographic studies, we do not observe a relationship between 
personality traits and the deterioration of sleep quality. The only statistical relationship found was between the 
intellect scale and sleep latency (Ƭ=0,202; p = 0.003). The relationship is directly proportional, i.e., the more the 
patient’s personality can be described as intellectually active and cognitively open, creative and retrospective, 
the longer it takes to fall asleep, from turning off the light to falling asleep. However, statistical analysis did not 
show any correlation between the intellect scale and other sleep parameters measured in the polysomnographic 
study. (Table 5).

Influence of the patient’s personality traits on the increase in anxiety, stress levels, and the 
increase in the risk of depression
Among all personality traits, low emotional stability was the most significant factor predisposed to the occurrence 
of stress, anxiety, and depression. Interestingly, however, patients with higher intellectual scores were more likely 
to experience increased anxiety, depression, and higher levels of stress. The individual relationships between 
personality traits and the levels of stress, anxiety, and the severity of depression are presented in Table 6.

Stress
Kendall’s Tau correlation test showed a statistically significant relationship between personality traits such as 
conscientiousness, intellect, emotional stability, and stress.

For conscientiousness, patients who described themselves as unsystematic, inconsistent, unconcerned with 
order and planning, careless, and unreliable exhibited higher stress levels according to the KPS questionnaire. 
However, this relationship is not very strong because the Tau coefficient value is not high. (Ƭ=−0,164 p = 0.01238). 

Pairs of variables N
Tau
Kendalla Z p

IPIP BFM-20 extraversion & BEI 98 0.138473 2.02010 0.043373

IPIP BFM-20 agreeableness & BEI 98 −0.072390 −1.05605 0.290943

IPIP BFM-20 conscientiousness & BEI 98 0.026243 0.38285 0.701834

IPIP BFM-20 emotional stability & BEI 98 0.150883 2.20114 0.027726

IPIP BFM-20 intellect & BEI 98 0.112745 1.64477 0.100017

Table 3.  Relationships between personality traits and bruxism (IPIP BFM 20: the International Personality 
Item Pool-Big Five Markers-20, BEI: Bruxism Episodes Index).
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Relationship between the conscientiousness scale and the stress level is not visible in the case of the stress levels 
measured by the PSS-10 questionnaire (Ƭ=−0,01; p = 0.1278).

In the case of intellect, this relationship was found only in the level of stress measured by the KPS questionnaire 
(Ƭ=−0,242; p = 0.000), and no such relationship was observed between intellect and stress measured by 
the PSS-10 questionnaire (Ƭ=−0,123; p = 0.060). The relationship between intellect and the level of stress is 
inversely proportional, meaning that the more patients described themselves as unintellectual, uninquiring, 
unimaginative, simple, unsophisticated, unreflective, and uncreative, the higher their stress levels as measured 
by the KPS questionnaire. However, the correlation strength of this relationship is not high (Ƭ=−0,242).

Pairs of variables N
Tau
Kendalla Z p

IPIP BFM-20 extraversion & TST 98 0.034747 0.50690 0.612227

IPIP BFM-20 extraversion & WASO 98 −0.111522 −1.62692 0.103753

IPIP BFM-20 extarversion & SL (sleep latency) 98 0.100338 1.46377 0.143258

IPIP BFM-20 extraversion & SE 98 0.076502 1.11604 0.264403

IPIP BFM-20 agreeableness & TST 98 0.085734 1.25072 0.211036

IPIP BFM-20 agreeableness & WASO 98 −0.008223 −0.11996 0.904512

IPIP BFM-20 agreeableness & SL (sleep latency) 98 0.130864 1.90909 0.056251

IPIP BFM-20 agreeableness & SE 98 −0.025548 −0.37270 0.709370

IPIP BFM-20 coscientiousness & TST 98 −0.094495 −1.37853 0.168041

IPIP BFM-20 conscientiousness & WASO 98 0.026607 0.38816 0.697900

IPIP BFM-20 conscientiousness & SL (sleep latency) 98 0.015388 0.22448 0.822382

IPIP BFM-20 onscientiousnessc & SE 98 −0.041103 −059963 0.548756

IPIP BFM-20 emotional stability & TST 98 −0.120438 −175700 0.078917

IPIP BFM-20 emotional stability & WASO 98 0.077787 113478 0.256466

IPIP BFM-20 emotional stability & SL (sleep latency) 98 0.027600 0.40264 0.687213

IPIP BFM-20 emotional stability & SE 98 −0.127254 −1.85642 0.063393

IPIP BFM-20 intellect & TST 98 −0.005767 −0.08413 0.932955

IPIP BFM-20 intellect & WASO 98 0.029074 0.42414 0.671463

IPIP BFM-20 intellect & SL (sleep latency) 98 0.202787 2.95834 0.003093

IPIP BFM-20 intellect & SE 98 −0.091400 −1.33338 0.182408

Table 5.  Relationships between personality traits and objective sleep quality in polysomnography (IPIP BFM 
20: the International Personality Item Pool-Big Five Markers-20, TST: total sleep time, WASO: wake after sleep 
onset, SL: sleep latency, SE: sleep efficiency).

 

Pairs of variables N
Tau
Kendalla Z p

IPIP BFM-20 extraversion & PSQI 108 −0.016085 −0.24674 0.805107

IPIP BFM-20 extraversion & ISI 87 −0.034095 −0.46760 0.640069

IPIP BFM-20 extraversion & ESS 85 −0.065467 −0.88708 0.375038

IPIP BFM-20 agreeableness & PSQI 108 −0.079323 −1.21679 0.223686

IPIP BFM-20 agreeableness & ISI 87 0.035831 0.49141 0.623138

IPIP BFM-20 agreeableness & ESS 85 0.031991 0.43347 0.664673

IPIP BFM-20 conscientiousness & PSQI 108 −0.097401 −1.49409 0.135151

IPIP BFM-20 conscientiousness & ISI 87 0.041669 0.57148 0.567677

IPIP BFM-20 conscientiousness & ESS 85 −0.067168 −0.91012 0.362757

IPIP BFM-20 emotional stability & PSQI 108 −0.224137 −3.43816 0.000586

IPIP BFM-20 emotional stability & ISI 87 −0.282179 −3.87002 0.000109

IPIP BFM-20 emotional stability & ESS 85 −0.230163 −3.11868 0.001817

IPIP BFM-20 intellect & PSQI global score 108 −0.085419 −1.31029 0.190099

IPIP BFM-20 intellect & ISI 87 −0.084199 −1.15477 0.248183

IPIP BFM-20 intellect & ESS 85 −0.095691 −1.29660 0.194768

Table 4.  Relationships between personality traits and subjective sleep quality in questionnaires (IPIP BFM 
20: the International Personality Item Pool-Big Five Markers-20, PSQI: Pittsburgh Sleep Quality Index, ISI: 
Insomnia Severity Scale, ESS: Epworth Sleepiness Scale).
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The relationship between emotional stability and the level of stress, as measured by the Kendall Tau correlation 
test, is evident for both the KPS (Ƭ=−0,547; p = 0.0000) and PSS-10 (Ƭ=−0,553; p = 0.0000) questionnaires. The 
Tau coefficient value for both questionnaires used is high, which indicates a strong correlation between low 
emotional stability and high stress levels. Patients who characterize themselves as anxious, nervous, moody, 
prone to worry, oversensitive, envious, touchy, and prone to anger and irritation exhibit significantly higher 
levels of stress compared to patients without these personality traits.

Anxiety
Using the Kendall Tau correlation test, we obtained a statistically significant relationship between the intensity 
of anxiety, as measured by the GAD-7 questionnaire, and the level of intellect, as measured by the IPIP-BFM-20 
questionnaire (Ƭ=−0,135; p = 0.041). However, this relationship was inversely proportional, meaning that the 
more unintellectual, uninquiring, unimaginative, simple, unsophisticated, unreflective, and uncreative patients 
described themselves, the greater their tendency to experience increased anxiety, according to the GAD-7 
questionnaire. A small value of the Tau coefficient indicates a low strength of correlation between these two 
variables. There was no statistically significant relationship between intellect and anxiety intensity, as measured 
by the BAI anxiety scale (Ƭ=−0,101; p = 0.1268).

A strong, statistically significant relationship was found between the level of anxiety intensity and emotional 
stability, as measured by the IPIP-BFM-20. This relationship is also inversely proportional (negative values in 
the Kendall Tau correlation coefficient), meaning that the more anxious, nervous, moody, prone to worry and 
hypersensitivity, as well as jealous, irritable, and prone to anger and irritation patients described themselves, the 
stronger their feelings of anxiety, as measured both by the GAD-7 questionnaire (Ƭ=−0,57; p = 0.000) and the 
BAI questionnaire (Ƭ=- 0,474; p = 0.000). A high Tau coefficient value indicates a high correlation between these 
two variables for both questionnaires used to measure anxiety.

Pairs of variables N
Tau
Kendalla Z P

IPIP BFM-20 Extraversion & Beck 108 −0.172407 −2.64465 0.008178

IPIP BFM-20 Extraversion & PHQ-9 107 −0.112465 −1.71691 0.085996

IPIP BFM-20 Extraversion & PSS-10 107 −0.072815 −1.11160 0.266310

IPIP BFM-20 Extraversion & GAD-7 105 −0.114190 −1.72634 0.084286

IPIP BFM-20 Extraversion & BAI 105 0.028482 0.43060 0.666759

IPIP BFM-20 Extraversion & KPS 107 −0.083473 −1.27431 0.202554

IPIP BFM-20 Agreeableness & Beck 108 −0.121620 −1.86561 0.062096

IPIP BFM-20 Agreeableness & PHQ-9 107 −0.022033 −0.33637 0.736595

IPIP BFM-20 Agreeableness & PSS-10 107 0.065573 1.00105 0.316802

IPIP BFM-20 Agreeableness & GAD-7 105 0.030307 0.45819 0.646818

IPIP BFM-20 Agreeableness & BAI 105 0.051079 0.77222 0.439986

IPIP BFM-20 Agreeableness & KPS 107 −0.077479 −1.18280 0.236887

IPIP BFM-20 Conscientiousness & Beck 108 −0.156847 −2.40597 0.016130

IPIP BFM-20 Conscientiousness & PHQ-9 107 −0.067351 −1.02819 0.303859

IPIP BFM-20 Conscientiousness & PSS-10 107 −0.099758 −1.52292 0.127778

IPIP BFM-20 Conscientiousness & GAD-7 105 −0.082681 −1.24998 0.211306

IPIP BFM-20 Conscientiousness & BAI 105 −0.027147 −0.41042 0.681499

IPIP BFM-20 Conscientiousness & KPS 107 −0.163833 −2.50110 0.012381

IPIP BFM-20 Emotional stability & Beck 108 −0.501091 −7.68653 0.000000

IPIP BFM-20 Emotional stability & PHQ-9 107 −0.535758 −8.17896 0.000000

IPIP BFM-20 Emotional stability & PSS-10 107 −0.553034 −8.44268 0.000000

IPIP BFM-20 Emotional stability & GAD-7 105 −0.569961 −8.61675 0.000000

IPIP BFM-20 Emotional stability & BAI 105 −0.474475 −7.17317 0.000000

IPIP BFM- 20 Emotional stability & KPS 107 −0.547389 −8.35652 0.000000

IPIP BFM 20 Intellect & Beck 108 −0.169016 −2.59264 0.009524

IPIP BFM 20 Intellect & PHQ-9 107 −0.153175 −2.33839 0.019367

IPIP BFM 20 Intellect & PSS-10 107 −0.123138 −1.87985 0.060129

IPIP BFM 20 Intellect & GAD-7 105 −0.135009 −2.04108 0.041243

IPIP BFM 20 Intellect & BAI 105 −0.101004 −1.52699 0.126762

IPIP BFM 20 Intellect & KPS 107 −0.242435 −3.70105 0.000215

Table 6.  Relationships between personality traits and levels of stress, depression, and anxiety (IPIP BFM 20: 
the international personality item Pool-Big five Markers-20, PSS-10: perceived stress scale 10, KPS: sense 
of stress questionnaire, BDI: Beck depression inventory, PHQ-9: patient health Questionnaire-9, GAD-7: 
generalized anxiety Disorder-7, BAI: Beck anxiety Index).
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Depression
During statistical analysis using the Kendall Tau correlation test, a statistically significant relationship was found 
between personality traits such as extraversion, conscientiousness, emotional stability, and intellect, and the 
degree of depression severity.

In the case of both extraversion and conscientiousness, this relationship was observed only in the severity of 
depression measured by the BDI questionnaire. No such relationship was found with the PHQ-9 questionnaire. 
The more a patient is characterized as introverted, reserved, quiet, and socially inhibited, the stronger the 
relationship with the severity of depression (Ƭ=−0,172; p = 0.008). Similarly, the more unsystematic and 
inconsistent a patient is, neglecting order and planning, being careless and uncertain, the more severe their 
depression symptoms (Ƭ=−0,157; p = 0.0161). As indicated by the Tau coefficient value, the correlation strength 
is not high in both cases.

For the intellect personality trait, a statistically significant relationship with the degree of depression severity 
was observed using both questionnaires. The more a patient can be characterized as unintellectual, uninquisitive, 
unimaginative, simple, unrefined, unreflective, and uncreative, the more severe their depressive symptoms are, 
as measured by the BDI questionnaire (Ƭ=−0,169; p = 0.01) and the PHQ-9 questionnaire (Ƭ=−0,153; p = 0.019). 
As indicated by the Tau coefficient value, the correlation strength is not high in both cases.

A strong statistical relationship is also found between emotional stability and depression symptoms. 
Specifically, the more anxious, nervous, prone to worry, and hypersensitive individuals are, along with being 
more jealous, irritable, and prone to anger and irritation, the more severe their depression symptoms tend to be. 
This is demonstrated by the statistical analysis of the BDI questionnaire (Ƭ=−0,501; p = 0.000) and the PHQ-9 
questionnaire (Ƭ=−0,536; p = 0.000), respectively. Thus, high Tau coefficient values ​​show that the relationship 
between low emotional stability and increased sense of depression measured in both questionnaire studies (BDI, 
PHQ-9) is related with a high correlation strength.

Discussion
From a clinical perspective, how patients cope with pain or report the co-occurrence of symptoms such as 
sleep disorders, heightened anxiety, stress, or depression is extremely important. All of these accompanying 
symptoms undoubtedly influence the treatment process and the alleviation of the patient’s symptoms. This raises 
the question of whether there is a specific trait or set of personality traits that predisposes patients to a worse 
disease progression or the co-occurrence of other conditions. Therefore, perhaps as doctors, we should be more 
attuned to certain personality types in patients, as these may predispose them to a more severe course of illness 
and a weaker response to prescribed treatments.

The influence of the patient’s personality on reported pain was also the subject of research by Manfredini et 
al.43. They included two groups of patients with chronic TMJ pain in their study. The first group consisted of 
patients showing symptoms of TMJ effusion on magnetic resonance imaging (MRI), while the second group 
included patients with TMJ pain that was unjustified, due to the absence of disorders detected on MRI. A third 
group of pain-free people was selected as the comparison group. All patients completed a personality assessment 
using the Minnesota Multiphasic Personality Inventory-2 (MMPI-2)43. The authors examined the psychological 
profiles of patients with TMJ pain and effusion visible on MRI, those with TMJ pain but no effusion on MRI, 
and a control group of patients without TMJ pain. The study hypothesis was that patients without other potential 
causes of pain in the TMJ area might have a distinct personality profile. The results supported this hypothesis, 
showing that patients with chronic TMJ pain and no effusion had a personality profile characterized by significant 
concern about physical health and physical symptoms. Similar to our research team, the authors recognize this 
relationship as an important clinical implication, suggesting that it is essential to consider the potential existence 
of a psychologically modulated condition in patients who report TMJ pain without signs of effusion43.

OFP is often classified as chronic pain. It should be emphasized that chronic pain is frequently associated 
with high levels of psychological distress, as described in the literature44,45. Therefore, the psychoemotional state 
of our patients is crucial at both the diagnostic and therapeutic levels. This aligns with the conclusions drawn 
from our work and provides additional important insights for dentists treating patients with chronic OFP or 
headaches.

In their work, Rerrando et al. report that patients with TMD of muscular etiology exhibit higher levels of 
anxiety, fear, and depression, as well as less use of positive reinterpretation and humor as coping strategies46. The 
group of patients with TMD of articular etiology showed higher distress, less pain-related positive reinterpretation, 
and lower interest in seeking instrumental social support compared to the control group. According to the 
researchers, a lack of behavioral engagement was a predictor of stress in both temporomandibular groups. In the 
muscle group, neuroticism and depression were observed, while in the joint group, conscientiousness and self-
discipline were identified. Thus, the researchers presented the relationship between specific personality traits 
and the occurrence of TMD, whether of muscular or joint origin46.

Yap et al. also distinguished patients based on the origin of TMD, emphasizing the importance of psychological 
factors, especially in patients with the muscular form of TMD47. Their research concluded that patients diagnosed 
with myofascial pain and other joint conditions had significantly higher levels of depression and somatization 
compared to those diagnosed solely with disk displacements47. These findings are consistent with research 
by Meldolesi et al.48, which explored the relationship between emotional dysfunction and TMJ dysfunction. 
Their study suggests that psychological factors play a more significant role in muscle pain48. Auerbach et al. 
found similar results, highlighting the relationship between emotions and TMD. Their findings confirm that 
psychological factors have a greater influence in cases of pain of muscular origin49. However, research by Nifosi 
et al. indicated that while TMD patients showed increased levels of depression, somatization, and anxiety, these 
traits did not significantly differ between patients with myofascial pain and those with joint pain50.
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Based on the findings from previous authors and our research, conclusions can be drawn that contribute 
to improving the quality of life for patients with TMD. This is particularly significant for the early diagnosis of 
mental health issues, such as the development of depression and anxiety. Early detection of mental disorders 
should be a focus of preventive mental health screenings in patients with chronic OFP and headaches, especially 
in those with myogenous TMD.

Hekmati et al., in their study, focused on the association between TMD and personality profiles using the 
Minnesota Multiphasic Personality Inventory-2-Reconstructed (MMPI-2-RF) form50. The authors identified 
personality characteristics that were more prevalent in the TMD patient group compared to the control group. 
These characteristics include emotional/internalizing dysfunction (EID), behavioral/externalizing dysfunction 
(BXD), demoralization, somatic complaints, low positive emotions, antisocial behavior, ideas of persecution, 
and dysfunctional negative emotions51.

In the study by Yap et al., conducted on two groups of patients—one with TMD and the other a healthy 
control group—significantly higher levels of negative affectivity, anxiety, and stress were found in patients with 
TMD compared to those without TMD symptoms. The researchers used the Big Five Inventory-10 (BFI-10) 
questionnaire. Moreover, patients with TMD showed significantly greater somatization and more oral behaviors 
than the group without TMD symptoms52.

Study limitations
We consider the lack of a control group of healthy participants to be the biggest limitation of this study. Our 
future work will focus on assessing the impact of the patient’s personality on the pain experienced, with an 
extension of the analysis to include a control group. The limitations of this study are also related to the use of 
questionnaires to assess OFP and headache characteristics. The study does not include a tool to objectively 
measure pain intensity in patients. We also consider the lack of DC/TMD protocol (Diagnostic Criteria for 
Temporomandibular Disorders)12 to make a specific diagnosis of temporomandibular joints and masticatory 
muscle disorders as a limitation of this study. The lack of analysis of the examined relationships by gender 
can also be considered a limitation. The use of scales recommended by the psychiatrist was performed by 
different researchers, which can also be considered a limitation of this study. Another important limitation of 
this study is the fact that the relationship between pain and the patient’s psycho-emotional state and personality 
traits may be bidirectional. As the studies cited in the discussion show, chronic pain can lead to high levels of 
psychological distress. Therefore, the patient’s personality traits may also be moderated by the level of chronic 
pain that accompanies it. Limitations related to the polysomnographic examination include the use of a one-
night recording. Additionally, it should be noted that the conditions in the sleep laboratory differ from those in 
which the examined person usually sleeps, and the negative impact of the new environment on sleep quality is 
most evident during the first night spent in the sleep laboratory.

Nevertheless, our study has several advantages, making it important in exploring this topic. To our 
knowledge, an objective diagnostic method of sleep quality and sleep breathing disorders - polysomnography 
(avPSG) is not often used to assess sleep quality in patients complaining of primary headache or orofacial pain, 
so this is undoubtedly a strong advantage of the research we conducted. In addition, a large group of participants 
took part in this study (n = 114), which is extremely important in light of obtaining valuable results. Another 
advantage of this study is the fact that we used many validated questionnaires, selected by a specialist psychiatrist, 
which reliably allowed for the assessment of such items as anxiety, depression, stress level, personality traits, and 
subjective sleep quality in a wide group of patients. Thanks to these advantages, the results of this study show 
great potential for further research and clinical purposes.

Conclusion
The results of our study revealed that emotional stability had the strongest relationship and influence on the 
pain complaints experienced by patients and the deterioration of the patient’s psycho-emotional state. Patients 
who were characterized as anxious, nervous, moody, prone to worry, and oversensitive, as well as envious, 
touchy, and prone to anger and irritation, are patients who report stronger pain complaints and in whom pain 
has the strongest negative impact on daily functioning and is most strongly associated with limitation and 
exclusion from professional, family or social activity. The study shows a strong link between lower emotional 
stability and feelings of anxiety, depression, and stress. Low emotional stability may indicate that the patient’s 
treatment process will be more challenging, that the symptoms will be more severe, often accompanied by issues 
such as sleep disorders, and that the patient may show a weaker response to the proposed therapeutic tools. 
By identifying these traits early, we can promptly provide the patient with psychotherapeutic care, use known 
relaxation techniques, and refer them to a mental health clinic to prevent the onset of depression and anxiety, 
which could worsen the patient’s condition and their response to therapy.

Data availability
Data availabilityAll data supporting the findings of this study are available within the article and can be obtained 
from the corresponding authors upon reasonable request.
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