
Received: 07.07.2023 Accepted: 27.04.2024 Published: 02.11.2024

1023
Kazan Medical Journal 2024, Vol. 105, No. 6

The article can be used under the CC BY-NC-ND 4.0 license
© Eco-Vector, 2024

CLINICAL EXPERIENCES

Review | DOI: https://doi.org/10.17816/KMJ531480

Efficiency of chewing load deficiency correction 
in clinical dental practice
Said S. Ksembaev1, Albert K. Salakhov1, Gulshat T. Saleeva1, Ildar N. Musin2, Rinat A. Saleev1

1 Kazan State Medical University, Kazan, Russia;
2 Kazan National Research Technological University, Kazan, Russia

ABSTRACT
Weakening of the chewing act, typical for modern humans due to consumption of soft food, causes a deficit of chewing 
load and has a negative effect on the dental system. To combat hypodynamia of the masticatory apparatus with the aim of 
preventing destructive processes in its structures, a gnathotraining system was developed, including electrical stimulation 
of the masticatory muscles themselves in physiological parameters, which develops the effect of “imaginary chewing”, and 
gnathotraining using chewing gum. In addition, functional training of the masticatory apparatus using chewing exercises was 
proposed. Considering that chewing gum practically does not compensate for the deficit of chewing load observed in modern 
society, the staff of the Kazan State Medical University and the Kazan National Research Technological University developed 
the “Denta Fit” dental trainer and a dental training system. It has been established that dental and jaw training stimulates 
secretion of saliva, its mineralizing potential, functional resistance of tooth enamel, allows achieving a good level of oral 
hygiene, reduces the rate of increase in the intensity of dental caries, as well as the severity of muscular-articular disorders of 
the temporomandibular joints, enhances neuromuscular activity of the masticatory muscles and regional blood flow. In children 
with permanent bite, dental and jaw training maintains the hydrogen index (pH) of oral fluid at a neutral level and provides, in 
combination with a toothbrush, optimal hygienic dental care, contributes to the formation of a correct dental occlusion. Thus, 
the effects of increased neuromuscular activity of the masticatory muscles, as well as regional vascular tone, arising during 
dental and jaw training, indirectly indicate that the dental and jaw system receives adequate mechanical loads necessary for 
the normal functioning of all its links. The results of the conducted studies indicate the effectiveness and feasibility of using 
dental training to improve dental status, which serves as a new approach to the prevention and treatment of dental diseases.
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АННОТАЦИЯ
Ослабление акта жевания, свойственное современному человеку вследствие потребления мягкой пищи, вызывает де-
фицит жевательной нагрузки и оказывает негативное влияние на зубочелюстную систему. Для борьбы с гиподинамией 
жевательного аппарата с целью профилактики деструктивных процессов в его структурах была разработана система 
гнатотренинга, включавшая электростимуляцию собственно жевательных мышц в физиологических параметрах, которая 
развивает эффект «мнимого жевания», и гнатодинамотренинг с помощью жевательной резинки. Кроме того предложена 
функциональная тренировка жевательного аппарата с помощью жевательных упражнений. Учитывая, что жевательная 
резинка практически не восполняет дефицит жевательной нагрузки, наблюдаемый в современном обществе, сотрудни-
ками Казанского государственного медицинского университета и Казанского национального исследовательского техно-
логического университета были разработаны зубочелюстной тренажёр «Дента Фит» и система зубочелюстного тренинга. 
Установлено, что зубочелюстной тренинг стимулирует секрецию слюны, её минерализующий потенциал, функциональ-
ную резистентность эмали зубов, позволяет достичь хорошего уровня гигиены рта, снижает показатель прироста интен-
сивности кариеса зубов, а также выраженность мышечно-суставных нарушений височно-нижнечелюстных суставов, 
усиливает нейромышечную активность жевательных мышц и регионарный кровоток. У детей с постоянным прикусом 
зубочелюстной тренинг поддерживает водородный показатель (рН) ротовой жидкости на нейтральном уровне и обе-
спечивает в комплексе с зубной щёткой оптимальный гигиенический уход за зубами, способствует формированию пра-
вильного зубного прикуса. Таким образом, возникающие при зубочелюстном тренинге эффекты усиления нейромышеч-
ной активности жевательных мышц, а также регионарного сосудистого тонуса, косвенно свидетельствуют о получении 
зубочелюстной системой адекватных механических нагрузок, необходимых для нормального функционирования всех её 
звеньев. Результаты проведённых исследований свидетельствуют об эффективности и целесообразности использования 
зубочелюстного тренинга для улучшения стоматологического статуса, что служит новым подходом к профилактике и ле-
чению стоматологических заболеваний.
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Chewing contributes to the normal functioning of the dental 
system, plaque removal from teeth, and saliva production. 
Poor chewing has negative effects, especially on the perio-
dontium [1].

Additionally, eating soft foods does not remove food par-
ticles from teeth’s surface. Heat processing, softening, and 
crushing of food improves the taste of food and reduces time 
for chewing and eating. Concentrated food reduces eating and 
chewing time, time spent in the mouth, and stress on the den-
tal system. This gradually contributes to lazy chewing and de-
creases the load on the entire dental system. Lazy chewing 
and concentrated food consumption significantly contribute 
to the decreased natural self-cleaning ability of the human 
mouth, which, along with sugar consumption, leads to tooth 
decay [1, 2].

Study of the functional morphology of a human skull re-
vealed the main trend of its evolution: progressive size re-
duction of the chewing system, including the upper and lower 
jaws and teeth. For example, the chewing surface of human 
teeth has nearly halved over the past 100,000 years [1]. Addi-
tionally, changes in the way the third molars (wisdom teeth) 
form, develop, and erupt are obvious, visible, and well-known 
signs [1].

Jaw reduction has led to the fact that in the majority of 
the general population, even immature third molars are un-
detected; in many cases, they form inside the jaw and do 
not erupt [1]. When they do erupt, they are difficult to erupt 
or should be removed owing to lack of space [1]. There-
fore, eventually, humans are predisposed to complete loss 
of the third molars, which is one of the main consequences 
of dental system reduction [1].

In addition to microbial factors, local hemodynamic and 
tissue perfusion abnormalities are believed to be crucial 
in the pathogenesis of periodontal and dental diseases [2]. 
They are pathogenetically triggered by functional changes in 
the periodontal vessels due to decreased masticatory load, 
which leads to tissue hypoxia [3].

Masticatory load is the main functional load applied to 
periodontal tissues, resulting in functional hyperemia. The re-
sponse of the periodontal vasculature to masticatory load de-
pends on the use of available functional reserves and status 
of blood flow regulation [2, 3].

Moreover, the mechanical factor of masticatory load in-
creases the mineralization level of the hard tissues of the in-
tact masticatory teeth and decayed teeth, which can be used 
to prevent dental decay when employing the optimal additio-
nal masticatory load [4].

A gnathotraining system guided by functional diagnostic 
techniques was developed to hinder hypodynamia of the mas-
ticatory apparatus to prevent destructive processes in its 
structures [5]. It includes electrical stimulation of the mas-
seter muscles for physiological parameters mimicking a che-
wing effect and gnathodynamic training using chewing gum. 
Electrical stimulation is used in cases of significant chewing 
dysfunction.

A study by Park et al. showed that neuromuscular elec-
trical stimulation synchronized with chewing exercises is 
more effective in increasing biting force and masseter mus-
cle thickness [6]. Functional training improves chewing in pa-
tients with mandibular prognathism [7].

It was found that jaw exercises are an effective treatment 
and are recommended for patients with temporomandibular 
joint (TMJ) pain and jaw dysfunction [8, 9].

A systematic review revealed the beneficial effect of 
 exercise in treating myogenic and arthrogenic TMJ dysfunc-
tion. Notably, active and passive oral exercises may be effec-
tive in reducing musculoskeletal pain and improving oromo-
tor function [10].

Considering the fact that chewing gum does not com-
pensate the deficit of masticatory load in modern society, 
so-called gnatotraining (use of chewing gum) by NK Logino-
va was developed in 2000 by authors from the Kazan State 
Me dical University headed by Professor SS Ksembaev, which 
was joined in 2008 by the Department of Medical Enginee-
ring of the Kazan National Research Technological Universi-
ty headed by Associate Professor IN Musin [11]. The result of 
this joint work was a Russian Denta Fit dental trainer, which 
was then scaled up for industrial production [12].

The dental jaw trainer was developed using IR-21 silicone 
rubber and manufactured at the Department of Chemistry and 
Technology of Elastomer Processing of the Kazan National 
Research Technological University [13].

The potential of including dental and jaw training in a pro-
gram of treatment and preventive measures has been de-
monstrated, which allows to improve dental status and in turn 
prevent dental decay and periodontal diseases and form an 
appropriate dental occlusion in children [13].

The use of the dental trainer increased the neuromuscu-
lar activity of the masseter muscles and improved regional 
blood flow (i.e., increased linear velocity of blood flow and 
decreased resistance coefficients). The stimulating effect of 
dental and jaw training on the rate of saliva secretion and its 
mineralizing potential and the functional resistance of tooth 
enamel have been demonstrated. Regular use of the dental 
trainer was shown to decrease the rate of decay progres-
sion [14].

The stimulating effects of dental and jaw training on 
the functional status of the salivary glands and periodontal 
microvascular network were a relevant increase in the sali-
vary flow rate, a decrease in the total white blood cell (WBC) 
count, and an increase in the live WBC count in oral fluid. 
During the rehabilitation period, dental and jaw training com-
bined with toothbrushing improved personal oral hygiene in 
patients [15].

Mathematical modeling of the hydrodynamic effect con-
firmed the effectiveness of using a dental trainer to clean 
the vestibular, palatal, lingual, and buccal surfaces of teeth. 
Study of the effects of dental training on the composition 
and properties of the oral fluid revealed no abnormalities in 
the periodontium. This indicated that dental training does not 
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activate the prooxidant system, which prevents an abnormal 
reaction resulting in degenerative lesions and periodontium 
destruction [16].

The need for myofunctional disorder treatment in combi-
nation with orthodontic treatment is well established. The au-
thors noted that treating myofunctional disorders with appro-
priate loading during exercise may reduce treatment time for 
dentoalveolar anomalies [17].

The effectiveness of this approach has been confirmed 
in patients with mandibular fractures. Dentoalveolar trai ning 
improved severity of muscular and articular TMJ disorders 
(using the short Hamburg test), bringing the parameters of 
the main group almost to the functional norm, compared to 
those of the control group, which remained at risk. Therefore, 
adding dental and jaw training to a rehabilitation program for 
mandibular fractures was found to reduce associated muscu-
loskeletal disorders [18].

Dental and jaw training in children with permanent oc-
clusion induces a stimulating effect on the salivary secretion 
rate, maintains the hydrogen index (pH) of the oral fluid at 
a neutral level, and, in combination with toothbrushing, pro-
vides optimal dental hygiene [13].

New challenges stimulate improvement of the dental 
trainer. For example, devices for treating myofunctional dis-
orders of the dental system [19] and TMJ dysfunction [20] as-
sociated with adverse changes in masseter muscle function 
have been developed.

Studies confirmed the effectiveness and feasibility of 
 using dental trainers to improve dental health as a new ap-
proach for the prevention and treatment of dental disease.

The effects of increased neuromuscular activity of 
the masseter muscles and regional vascular tone indirectly 
indicate that the dental system receives adequate mechanical 
load for the normal functioning of all its elements.
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