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Abstract
The aim of this study was to investigate the manifestations of headaches in adult patients with types of malocclusion and 

occlusion deformities.
Methods and Results: The study was conducted in 171 adult patients (43 men and 128 women) with malocclusion and 

occlusion deformities at the age of 18 to 62 years old, who were examined in the orthopedic dentistry clinic. The nature of 
the dentition closing was studied directly in the patient’s oral cavity, and with the help of the “Gnatomat” universal articulator 
on diagnostic plaster models of the jaws. The occlusal relationships of the teeth were analyzed in the position of the central, 
anterior, lateral and dynamic occlusions. The biomechanics of the lower jaw movements were studied in 3 mutually perpendicular 
directions. The detected anomalies and deformities of the occlusion were grouped as sagittal, transversal and vertical. Each group 
was diagnosed as independent forms of malocclusion, and combined with other anomalies and deformities of the dentoalveolar 
system. All the subjects were asked to answer the questions of a questionnaire specially developed for our study. The unified 
questionnaire was developed based on a modified rating questionnaire and the determination of the life disorders index in neck 
pain. The questionnaire includes blocks of questions aimed at identifying the localization of the headache in the temporal, parietal 
(in one or both) regions, occipital, frontal regions and in the longitudinal seam region.

We identified complaints of patients with pain in adjacent regions of the head. Of the 171 examined adult patients with 
malocclusion and occlusion deformities, 99 (57.9%) complained of headaches. The presence of a headache in the parietal region 
of the head was associated most often with sagittal and transversal malocclusions. The presence of a headache in the temporal part 
of the head was associated often with vertical malocclusion The results of correlation analysis showed that pain in 2 regions of the 
head was associated with malocclusion: the temporal region (rb=0.9892, P=0.0013) and parietal region (rb=0.9712, P=0.0058). 
Other regions were not statistically significantly associated with malocclusion.  

Conclusion: There is a certain relationship between the types of malocclusion, occlusion deformities and localization of 
headaches in adults. Headaches in the parietal and temporal regions of the head are associated with malocclusion and occlusion 
deformities more often. The obtained data can serve as a basis for the development of recommendations for appropriate corrective 
measures in orthodontic practice. (International Journal of Biomedicine. 2021;11(2):197-200.)
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Introduction
The relationship between pathological conditions of the 

dentoalveolar system and disorders in the cranial and facial 
parts of the head is currently established.(1) It has been found 
that minor changes in the relationship between teeth and 

jaws, combined with stress factors, lead to painful spasms 
of the masticatory muscles and, as a result, to headaches 
and facial pain.(2-6) Painful dense formations, in the thickness 
of which there are regions of hypersensitivity, myofascial 
trigger points (MTPs), are found in the masticatory muscles 
of such patients. The term myofascial pain syndrome refers 
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to sensitive, motor, and vegetative symptoms caused by 
MTPs.(7) There is evidence that MTPs play a significant role 
in the pathogenesis of tension headaches.(8) The mechanism 
by which musculofascial headaches occur is that the trigger 
point activates and sensitizes the neurons of the spinal cord 
posterior horns, leading to the reflection of pain in regions 
distant from the trigger point, according to the segments. The 
reflected pain is felt as a headache in the frontal, temporal, or 
parietal regions. These headaches are very common and make 
up the majority of outpatient visits of patients with complaints 
of headaches.(9) However, there is still no information on 
the relationship between the types of malocclusion and the 
occurrence of headaches.

The aim of this study was to investigate the manifestations 
of headaches in adult patients with types of malocclusion and 
occlusion deformities.

Material and Methods
The study was conducted in 171 adult patients (43 men 

and 128 women) with malocclusion and occlusion deformities 
at the age of 18 to 62 years old, who were examined in the 
orthopedic dentistry clinic.

Each patient received sufficient information about 
the aim, methods, expected benefits, potential risks, and 
inconveniences that may arise from participation in the study, 
as well as other significant aspects of the study, before being 
included in it. Patients had the right to withdraw from the 
study at any time or withdraw their consent without giving 
reasons. Voluntary informed consent to participate in the study 
was issued only after the potential participants had read the 
information provided to them. After signing the voluntary 
informed consent, a medical examination was carried out, 
including an oral examination and a diagnosis provided for in 
the plan of our study. 

The nature of the dentition closing was studied directly 
in the patient’s oral cavity, and with the help of the “Gnatomat” 
universal articulator on diagnostic plaster models of the jaws. 
The occlusal relationships of the teeth were analyzed in the 
position of the central, anterior, lateral and dynamic occlusions. 
The biomechanics of the lower jaw movements were studied 
in 3 mutually perpendicular directions. Therefore, the detected 
anomalies and deformities of the occlusion were grouped as 
sagittal, transversal and vertical. Each group was diagnosed as 
independent forms of malocclusion, and combined with other 
anomalies and deformities of the dentoalveolar system. 

All the subjects were asked to answer the questions of 
a questionnaire specially developed for our study. The unified 
questionnaire was developed based on a modified rating 
questionnaire and the determination of the life disorders index 
in neck pain.(10) The questionnaire includes blocks of questions 
aimed at identifying the localization of the headache in the 
temporal, parietal (in one or both) regions, occipital, frontal 
regions and in the longitudinal seam region.

Statistical analysis was performed using the Statistica 6.0 
software package (Stat-Soft Inc., USA). The frequencies of 
categorical variables were compared using Pearson’s chi-
squared test or Fisher’s exact test, when appropriate. The 

biserial correlation coefficient (rb) was calculated to measure 
the strength and direction of the linear relationship between 
two variables. A value of P<0.05 was considered significant.

Results and Discussion
We identified complaints of patients with pain in 

adjacent regions of the head. Of the 171 examined adult 
patients with malocclusion and occlusion deformities, 99 
(57.9%) complained of headaches.

There were no differences in the frequency of 
occurrence of the type of malocclusion or occlusion 
deformities in patients with headaches (Table 1) At the same 
time, the presence of a headache in the parietal region of the 
head was associated most often with sagittal malocclusion in 
comparison with temporal (P=0.0168), occipital (P=0.0002), 
and frontal regions (P<0.0001). The pain in the parietal 
region associated with sagittal anomalies was localized more 
often from 2 sides than from 1 side (P=0.0004). Also, the 
presence of a headache in the parietal region of the head was 
associated often with transversal malocclusion, in comparison 
with occipital (P<0.0001), longitudinal seam (P=0.0003) and 
frontal (P<0.0001) regions. The pain in the parietal region 
associated with transversal anomalies was localized more 
often from 1 side than from 2 sides (P=0.0004). The presence 
of a headache in the temporal part of the head was associated 
often with vertical malocclusion, in comparison with the 
occipital (P<0.0001), longitudinal seam (P=0.0006) and 
frontal (P=0.0006) regions (Table 1). 

As a result of correlation analysis, we obtained 
correlation coefficients rb that characterize the measure of 
a linear relationship between the dependence of pain in a 
certain head region on the type of malocclusion or occlusion 
deformities (Table 2). It was found that pain in 2 regions of 
the head was associated with malocclusion: the temporal 
region (rb=0.9892, P=0.0013) and parietal region (rb=0.9712, 
P=0.0058). Other regions were not statistically significantly 
associated with malocclusion.                                                                                                                   

Table 1.
The frequency of headaches in patients with malocclusion and 
occlusion deformities

Head regions

Malocclusion and occlusion deformities 
n (%)

Sagittal 
36 (36.4%)

Transversal 
37 (37.4%)

Vertical 
26 (26.3%)

Temporal region 10 (27.8%) 11 (29.7%) 14 (53.8%)*

Parietal region 20 (55.6%)* 19 (51.4%)* 8 (30.8%)

Occipital region 5 (13.9%) 1 (2.7%) 0

Longitudinal seam 0 4 (10.8%) 2 (7.7%)

Frontal region 1 (2.8%) 2 (5.4%) 2 (7.7%)

* - statistically significant differences with other indicators
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Tension headache, especially combined with 
dentoalveolar anomalies, is currently insufficiently studied, 
and therefore there is still no optimal treatment for it. 
Headaches of this type belong to comorbid pathologies, 
negatively affect the patient’s quality of life and need a 
more detailed examination by various specialists.(11-13) In our 
study, 57.9% of patients with malocclusion and occlusion 
deformities suffered from headaches. Currently, there are 2 
main pathophysiological mechanisms of the mutual influence 
of headaches and malocclusion and occlusion deformities.(14) 

This is sensitization of nociceptive structures and a decrease 
in the activity of antinociceptive systems of the central 
nervous system.(15) Central sensitization is considered one of 
the main mechanisms for maintaining chronic pain; if it is 
present, dependence on peripheral triggering factors is lost, 
and resistance to therapy develops.(16-18) This assumption 
is consistent with the data of D. Goncales, which was 
confirmed by clinical data when examining 300 patients.(19) 

Impaired antinociceptive functions can also be the cause of 
the relationship between headaches and malocclusion and 
occlusion deformities.(13) Soreness and hypertrophy of the 
masticatory muscles are likely due to central sensitization and 
impaired pain control. This hypothesis is supported by the 
data of a number of studies, which showed that patients with 
malocclusion and occlusion deformities have decreased pain 
thresholds from pressure contralaterally and ipsilateral with 
respect to the pain side, not only in the masticatory muscles 
themselves, but also in distant muscle groups.(20) In this case, 
even normal proprioceptive impulses from the masticatory 
muscles are perceived as painful, and the tension in them is 
a consequence of the activation of the motor cortex during 
central sensitization.(21) 

Currently, there are various tactics of pain syndrome 
treatment to reduce pain afferentation.(22) We identified a more 
detailed localization of pain associated with malocclusion 
and occlusion deformities. These areas were the temporal 
and parietal areas, which were most often associated 
with sagittal, transversal and vertical occlusion types of 
deformities. The identified changes require further research 
on the relationship between headaches and malocclusion and 
occlusion deformities. It is also important to identify possible 
new therapeutic approaches, in particular in the presence of 
complex cases. 

In conclusion, there is a certain relationship between the 
types of malocclusion, occlusion deformities and localization 
of headaches in adults. Headaches in the parietal and temporal 
regions of the head are associated with malocclusion and 
occlusion deformities more often. The obtained data can 
serve as a basis for the development of recommendations for 
appropriate corrective measures in orthodontic practice. 
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