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Introduction. Reduced masticatory efficiency in older adults is traditionally regarded as a dental problem 

affecting nutrition, quality of life, and the need for prosthodontic rehabilitation. Current evidence allows 

masticatory function to be considered more broadly, as a potential component of general and cognitive health. 

Objective. To summarize current concepts regarding the possible association between masticatory efficiency 

and cognitive function in older adults, with particular emphasis on sensorimotor mechanisms and the role of 

trigeminal afferentation. 

Materials and Methods. A conceptual narrative review was performed using PubMed/MEDLINE, Google 

Scholar, ScienceDirect, and open-access full-text scientific resources. Search terms addressed masticatory 

efficiency, chewing ability, bite force, tooth loss, occlusal support, older adults, cognitive function, 

hippocampal and parahippocampal structures, the trigeminal nerve, and trigeminal proprioception. Priority 

was given to systematic reviews, meta-analyses, clinical studies in older adults, neuroimaging studies, and 

experimental and neuroanatomical research. The review is not systematic and does not claim exhaustive 

coverage of the literature. 

Results. The reviewed evidence indicates that reduced masticatory efficiency, loss of occlusal support, lower 

bite force, and chewing difficulties are associated with poorer cognitive indicators in older adults, although 

findings are heterogeneous. Mastication also provides continuous sensorimotor afferentation from the 

periodontium, masticatory muscles, temporomandibular joint, and oral mucosa, predominantly through 

trigeminal pathways. Experimental and neuroimaging findings support the biological plausibility of links 

between masticatory function, sensorimotor activity, and hippocampal or parahippocampal structures. 

Discussion. The proposed mechanistic sensorimotor theory integrates dental function, trigeminal afferentation, 

and cognitive vulnerability. However, the available human evidence is predominantly observational, and 

reduced masticatory efficiency may reflect or interact with nutrition, vascular health, chronic disease, social 

activity, and general functional status. Therefore, the theory should be regarded as a working explanatory 

model rather than a proven causal pathway. 

Conclusion. Masticatory efficiency in older adults should be assessed not only as a local dental outcome but 

as a functional characteristic of the dentognathic system. Restoration of adequate chewing remains an 

important goal of dental rehabilitation; further longitudinal and interventional studies with objective 

masticatory assessment, cognitive testing, and neuroimaging are required to clarify its relationship with 

cognitive health. 

Keywords: masticatory efficiency; cognitive function; older adults; trigeminal nerve; sensorimotor 

afferentation; hippocampus; dental rehabilitation. 
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Кіріспе. Егде жастағы пациенттерде шайнау тиімділігінің төмендеуі дәстүрлі түрде тамақтануға, өмір 

сапасына және ортопедиялық стоматологиялық оңалту қажеттілігіне әсер ететін стоматологиялық 

мәселе ретінде қарастырылады. Қазіргі ғылыми деректер шайнау функциясын жалпы және когнитивтік 

денсаулықтың ықтимал құрамдас бөлігі ретінде кеңірек қарастыруға мүмкіндік береді. 

Мақсаты. Егде жастағы пациенттерде шайнау тиімділігі мен когнитивтік функциялар арасындағы 

ықтимал байланысты, сенсомоторлық механизмдерге және үшкіл нерв афферентациясының рөліне 

ерекше назар аудара отырып, қазіргі ғылыми түсініктер негізінде жинақтау. 

Материалдар мен әдістер. PubMed/MEDLINE, Google Scholar, ScienceDirect және ашық қолжетімді 

толық мәтінді ғылыми ресурстар бойынша тұжырымдамалық нарративтік шолу жүргізілді. Іздеу 

шайнау тиімділігі, шайнау қабілеті, тістеу күші, тіс жоғалту, окклюзиялық тірек, егде жастағы адамдар, 

когнитивтік функция, гиппокамп, парагиппокамп аймағы, үшкіл нерв және проприоцепция 

терминдерін қамтыды. Жүйелі шолуларға, мета-талдауларға, егде жастағы адамдар қатысқан 

клиникалық зерттеулерге, нейровизуализациялық, эксперименттік және нейроанатомиялық 

жұмыстарға басымдық берілді. Бұл жұмыс жүйелі шолу болып табылмайды және әдебиетті толық 

қамтуды мақсат етпейді. 

Нәтижелер. Қолда бар деректер шайнау тиімділігінің төмендеуі, окклюзиялық тіректің жоғалуы, 

тістеу күшінің азаюы және шайнау қиындығы егде жастағы адамдардағы төмен когнитивтік 

көрсеткіштермен ассоциациялануы мүмкін екенін көрсетеді. Шайнау пародонттан, шайнау 

бұлшықеттерінен, самай-төменгі жақ буынынан және ауыз қуысының шырышты қабығынан келетін 

үздіксіз сенсомоторлық афферентация көзі болып табылады; ақпарат негізінен үшкіл нерв жолдары 

арқылы беріледі. Эксперименттік және нейровизуализациялық деректер шайнау функциясы, 

сенсомоторлық белсенділік және гиппокамптық/парагиппокамптық құрылымдар арасындағы 

байланыстың биологиялық негізділігін қолдайды. 

Талқылау. Ұсынылған механистік сенсомоторлық теория стоматологиялық функцияны, үшкіл нерв 

афферентациясын және когнитивтік осалдықты бір модельде біріктіреді. Алайда адамдардағы 

деректердің едәуір бөлігі бақылаулық сипатта, ал шайнау функциясының төмендеуі тамақтану, 

тамырлық денсаулық, созылмалы аурулар, әлеуметтік белсенділік және жалпы функционалдық 

жағдаймен қатар жүруі мүмкін. Сондықтан теория дәлелденген себеп-салдарлық жол ретінде емес, 

жұмыс моделі ретінде қарастырылуы тиіс. 

Қорытынды. Егде жастағы адамдарда шайнау тиімділігін тек жергілікті стоматологиялық көрсеткіш 

ретінде емес, тіс-жақ жүйесінің функционалдық сипаттамасы ретінде бағалау маңызды. Тиімді 

шайнауды қалпына келтіру стоматологиялық оңалтудың маңызды мақсаты болып қала береді; 

когнитивтік денсаулықпен байланысты нақтылау үшін объективті шайнау бағасы, когнитивтік тестілеу 

және нейровизуализация қолданылатын бойлық және интервенциялық зерттеулер қажет. 

Түйін сөздер: шайнау тиімділігі; когнитивтік функциялар; егде жастағы пациенттер; үшкіл нерв; 

сенсомоторлық афферентация; гиппокамп; стоматологиялық оңалту. 
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Введение. Снижение жевательной эффективности у пожилых пациентов традиционно 

рассматривается как стоматологическая проблема, влияющая на питание, качество жизни и 

потребность в ортопедической стоматологической реабилитации. Современные данные позволяют 

рассматривать жевательную функцию шире — как потенциальный компонент общего и когнитивного 

здоровья. 

Цель. Обобщить современные представления о возможной связи между жевательной эффективностью 

и когнитивными функциями у пожилых пациентов с особым акцентом на сенсомоторные механизмы 

и роль тригеминальной афферентации. 

Материалы и методы. Проведен концептуальный нарративный обзор публикаций 

PubMed/MEDLINE, Google Scholar, ScienceDirect и открытых полнотекстовых научных ресурсов. 

Поиск включал термины, относящиеся к жевательной эффективности, жевательной способности, силе 

укуса, потере зубов, окклюзионной поддержке, пожилому возрасту, когнитивным функциям, 

гиппокампу и парагиппокампальной области, тройничному нерву и тригеминальной проприоцепции. 

Приоритет отдавался систематическим обзорам, метаанализам, клиническим исследованиям с 

участием пожилых пациентов, нейровизуализационным, экспериментальным и нейроанатомическим 

работам. Работа не является систематическим обзором и не претендует на исчерпывающий поиск 

литературы. 

Результаты. Имеющиеся данные указывают, что сниженная жевательная эффективность, потеря 

окклюзионной поддержки, уменьшение силы укуса и затруднения при жевании могут быть 

ассоциированы с более низкими когнитивными показателями у пожилых людей. Жевание является 

постоянным источником сенсомоторной афферентации от периодонта, жевательных мышц, височно-

нижнечелюстного сустава и слизистой оболочки полости рта, преимущественно через пути 

тройничного нерва. Экспериментальные и нейровизуализационные данные поддерживают 

биологическую правдоподобность связи между жевательной функцией, сенсомоторной активностью и 

гиппокампальными/парагиппокампальными структурами. 

Обсуждение. Предлагаемая механистическая сенсомоторная теория объединяет стоматологическую 

функцию, тригеминальную афферентацию и когнитивную уязвимость. Однако большая часть данных 

у людей носит наблюдательный характер, а снижение жевательной эффективности может сочетаться с 

особенностями питания, сосудистым здоровьем, хроническими заболеваниями, социальной 

активностью и общим функциональным статусом. Поэтому теория должна рассматриваться как 

рабочая объяснительная модель, а не как доказанный причинный механизм. 

Заключение. Жевательную эффективность у пожилых пациентов целесообразно оценивать не только 

как локальный стоматологический результат, но и как функциональную характеристику 

зубочелюстной системы. Восстановление полноценного жевания остается важной задачей 

стоматологической реабилитации; для уточнения связи с когнитивным здоровьем необходимы 

продольные и интервенционные исследования с объективной оценкой жевания, когнитивным 

тестированием и нейровизуализацией. 

Ключевые слова: жевательная эффективность; когнитивные функции; пожилые пациенты; 

тройничный нерв; сенсомоторная афферентация; гиппокамп; стоматологическая реабилитация. 

 

Introduction 

Population ageing is accompanied by an 

increasing prevalence of cognitive impairment, 

dementia, and conditions preceding clinically 

significant cognitive decline [1,2]. In this 

context, modifiable factors that may contribute 

to the preservation of cognitive health in older 

adults are of particular importance. Along with 

physical activity, nutrition, vascular factors, 

educational level, and social engagement, 

increasing attention is being paid to oral health, 
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including tooth retention, occlusal support, and 

masticatory function [3,4]. 

In dental practice, reduced masticatory 

efficiency has traditionally been regarded 

primarily as a local functional problem. Tooth 

loss, occlusal disturbances, reduced bite force, 

poor denture retention or stability, and pain 

during chewing impair nutrition, speech, 

aesthetics, social confidence, and quality of life 

[5-7]. However, in recent years, evidence has 

accumulated indicating a broader significance 

of masticatory function. A systematic review 

and meta-analysis published in the Japanese 

Dental Science Review in 2023 showed that 

older adults with lower cognitive test scores 

more frequently had reduced masticatory 

efficiency, chewing difficulties, reduced 

chewing ability, and fewer teeth; at the same 

time, the authors emphasized that the level of 

evidence remains limited because of study 

design limitations and heterogeneity in 

assessment methods [8]. 

Of particular interest is the question of which 

mechanisms may link masticatory function 

with cognitive status. The most obvious 

explanation is nutritional impairment: patients 

with reduced masticatory efficiency may avoid 

hard foods, vegetables, fruits, meat, and other 

products that require adequate food 

comminution [9-11]. However, the nutritional 

model alone does not explain the full 

complexity of the observed association [12]. 

Mastication is not only a mechanical process of 

food processing, but also a complex 

sensorimotor function accompanied by 

continuous activation of receptors in the 

periodontium, masticatory muscles, 

temporomandibular joint, and oral mucosa [13-

17]. 

Thus, from the perspective of the evidence 

reviewed, masticatory efficiency may be 

considered not only as a dental indicator, but 

also as a functional sensory marker of the 

dentognathic system. Adequate mastication 

provides regular tactile, proprioceptive, and 

mechanoreceptive stimulation, whereas tooth 

loss, reduced occlusal support, decreased bite 

force, or a transition to a soft diet may be 

accompanied by a reduction in this stimulation. 

In this context, trigeminal afferentation is 

considered one of the possible anatomical links 

connecting masticatory function with central 

regulatory mechanisms. 

This review proposes to consider a mechanistic 

sensorimotor theory of the relationship between 

masticatory efficiency and cognitive health. 

According to this theory, reduced masticatory 

efficiency in older adults may be associated 

with cognitive status not only through nutrition 

and general somatic health, but also through 

reduced sensorimotor afferent input from the 

dentognathic system to the central nervous 

system. Potential links in this pathway include 

the trigeminal system, brainstem mechanisms 

regulating sensorimotor activity, and brain 

structures involved in memory and learning, 

primarily the hippocampus. 

Objective 

The aim of this review is to summarize current 

concepts regarding the possible association 

between masticatory efficiency and cognitive 

function in older adults, with particular 

emphasis on sensorimotor mechanisms and the 

role of trigeminal afferentation. 

Scientific novelty 

The scientific novelty of this conceptual review 

lies in integrating three lines of evidence that 

are usually discussed separately: functional 

dental status and masticatory efficiency, 

trigeminal sensorimotor afferentation, and the 

vulnerability of hippocampal and cognitive 

systems in older adults. The proposed 

mechanistic sensorimotor framework does not 

claim a proven causal pathway; rather, it 

provides a structured hypothesis for 

interpreting existing dental, neuroanatomical, 

experimental, and clinical findings and for 

formulating testable questions for 

gerodontological research. 

Materials and Methods 
To prepare this narrative review, a literature search 

was conducted in PubMed/MEDLINE, Google 

Scholar, ScienceDirect, and open-access full-text 

scientific resources. English- and Russian-language 

search terms covered four main domains: 

masticatory function (“masticatory efficiency”, 

“masticatory performance”, “chewing ability”, 

“bite force”, “tooth loss”, “occlusal support”, “oral 

hypofunction”); cognitive health (“cognitive 

function”, “cognitive decline”, “mild cognitive 

impairment”); neuroanatomical mechanisms 
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(“hippocampus”, “parahippocampal gyrus”, 

“trigeminal nerve”, “trigeminal proprioception”, 

“mesencephalic trigeminal nucleus”); and ageing 

(“older adults”). Corresponding Russian-language 

terms were also used in different combinations. 

When selecting sources, priority was given to 

systematic reviews, meta-analyses, clinical 

studies involving older adults, neuroimaging 

studies, and experimental and neuroanatomical 

studies describing the sensorimotor 

mechanisms of masticatory function. Particular 

attention was paid to publications from the last 

10 years; earlier sources were used when 

necessary to describe fundamental 

neuroanatomical and physiological concepts. 

The review included publications addressing 

masticatory efficiency, masticatory function, 

dental status, cognitive outcomes, hippocampal 

and parahippocampal structures, and possible 

neuroanatomical mechanisms linking the 

dentognathic system with cognitive health. 

Studies focused primarily on inflammatory, 

microbiological, and immunological 

mechanisms of periodontal diseases were not 

the main subject of this review and were 

considered only as contextual evidence, since 

these mechanisms require separate analysis 

within the framework of the periodontal-

inflammatory theory of the relationship 

between dental status and cognitive health. 

This work is not a systematic review and does 

not claim to provide an exhaustive search of all 

publications on the topic. It is a conceptual 

review aimed at summarizing evidence that 

allows the formulation of a mechanistic 

sensorimotor model linking masticatory 

efficiency with cognitive health in older adults. 

Results 

1. Masticatory Efficiency as a Functional 

Indicator of the Dentognathic System 

Masticatory efficiency refers to the ability of 

the dentognathic system to adequately 

comminute food and prepare it for swallowing 

and subsequent digestion. In clinical practice, it 

depends on multiple factors, including the 

number of remaining teeth, the presence of 

occlusal contacts, periodontal status, bite force, 

the function of the masticatory muscles, the 

condition of the temporomandibular joint, the 

quality of prosthodontic constructions, and the 

patient’s subjective comfort during chewing 

[18,19]. 

It is important to emphasize that masticatory 

efficiency cannot be reduced to the number of 

teeth alone. Two patients with the same number 

of remaining teeth may differ substantially in 

their functional status. One patient may have 

stable occlusal support and sufficient bite force, 

whereas another may have marked tooth 

mobility, pain, dental arch defects, an unstable 

prosthesis, or a habit of chewing predominantly 

on one side. Therefore, simple registration of 

the number of teeth is an important but 

insufficient characteristic. A functional 

approach that takes into account the patient’s 

actual ability to chew food is more informative 

[5,20–22]. 

Current studies confirm that masticatory 

efficiency is closely associated with various 

oral conditions. A 2023 systematic review and 

meta-analysis examining the relationship 

between masticatory performance and oral 

conditions in adults showed that masticatory 

ability depends on a complex set of dental 

factors, including dental status and occlusal 

conditions [5]. This is particularly important for 

older adults, since reduced masticatory 

efficiency is often associated with frailty, 

dietary changes, sarcopenia, reduced physical 

activity, and cognitive vulnerability [5,19,23]. 

From the perspective of dental rehabilitation, 

masticatory efficiency is one of the key criteria 

for treatment success. Restoration of the 

dentition, improvement of occlusal support, 

increased prosthesis stability, and elimination 

of pain during chewing are aimed not only at 

local comfort, but also at restoring full 

masticatory function. In the context of the 

mechanistic theory discussed here, this acquires 

additional significance: restored masticatory 

function may be considered a means of 

maintaining regular sensorimotor activity of the 

dentognathic system [18,24,25]. 

2. Mastication as a Sensorimotor Process 

Mastication is often perceived as an automated 

mechanical act; however, from a physiological 

perspective, it is a complex sensorimotor 

process. Mastication is generated through the 

interaction between a central rhythm generator 

located in the brainstem and sensory feedback 
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from the teeth, periodontium, masticatory 

muscles, joints, and soft tissues [14]. Its normal 

execution requires coordination of the teeth, 

periodontium, masticatory muscles, tongue, 

cheeks, oral mucosa, salivary glands, and 

temporomandibular joint. The basic rhythm of 

masticatory movements is provided by the 

masticatory central pattern generator in the 

brainstem, whereas the final motor act is 

continuously modified by sensory feedback and 

descending influences from higher levels of the 

central nervous system [15]. 

During mastication, the central nervous system 

continuously receives information about the 

density and size of the food bolus, mandibular 

position, bite force, tooth contact, stretching of 

the masticatory muscles, and pressure on the 

periodontium [16,17]. This information is 

necessary for the precise regulation of muscle 

contraction force, prevention of tissue injury, 

adaptation of masticatory movements to the 

properties of food, and maintenance of the 

rhythmic masticatory pattern. 

Thus, adequate mastication performs a dual 

function. On the one hand, it provides 

mechanical food processing. On the other hand, 

it serves as a regular source of afferent 

stimulation to the central nervous system. This 

second function is often underestimated in 

dental practice, although it may be important 

for understanding the relationship between 

masticatory efficiency and cognitive health. 

When masticatory efficiency is reduced, not 

only the quality of food comminution changes. 

Tooth loss, reduced occlusal contacts, transition 

to a soft diet, pain during chewing, or denture 

instability may reduce the intensity of 

mechanical loading and decrease the flow of 

receptor information from the dentognathic 

system. In older age, when the cognitive system 

may already be vulnerable due to vascular, 

degenerative, and metabolic factors, reduced 

regular sensorimotor stimulation may have 

additional significance [16,17,26]. 

3. Trigeminal Afferentation as a Possible 

Anatomical Link 

The trigeminal nerve is the main pathway for 

transmitting sensory information from the 

dentognathic region. It provides sensory 

innervation to the teeth, periodontium, oral 

mucosa, and a substantial part of the face, and 

also participates in the motor innervation of the 

masticatory muscles. Therefore, masticatory 

function is closely connected with the 

trigeminal system at both peripheral and central 

levels [27,28]. 

The proprioceptive component of the 

trigeminal system is of particular importance 

for the topic discussed in this review. 

Proprioceptive signals from the masticatory 

muscles and periodontal receptors participate in 

the control of mandibular position, bite force, 

and masticatory reflexes. A unique anatomical 

structure in this context is the mesencephalic 

trigeminal nucleus, which is involved in the 

transmission of proprioceptive information 

from the masticatory apparatus   [29–31]. 

Through this pathway, the dentognathic system 

has direct representation within brainstem 

mechanisms of sensorimotor control. 

Within the framework of the mechanistic 

sensorimotor theory, reduced masticatory 

efficiency may be considered a condition in 

which not only the mechanical function of the 

dentognathic system decreases, but also the 

amount of regular afferent information 

transmitted to the central nervous system [32–

34]. This interpretation does not imply that 

masticatory dysfunction directly causes 

cognitive decline. It is more appropriate to state 

that it may be one of the factors reducing 

sensorimotor stimulation and thereby 

potentially contributing to the broader picture 

of cognitive vulnerability in older adults 

[8,23,35]. 

This approach is particularly important for 

dentistry, as it emphasizes not only the 

preservation of anatomical structures, but also 

the maintenance of function. A preserved 

dentition, stable occlusion, adequate 

prosthodontic rehabilitation, and the ability to 

chew effectively may be important not only for 

food intake, but also for maintaining the activity 

of sensorimotor pathways associated with the 

dentognathic system. 

4. Possible Association Between Masticatory 

Efficiency, the Hippocampus, and Cognitive 

Function 

Cognitive function in older adults depends on 

multiple factors, including age, educational 
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level, vascular health, physical activity, 

nutrition, chronic diseases, psychoemotional 

status, and social engagement. Therefore, the 

relationship between the condition of the 

dentognathic system and cognitive health 

should not be interpreted simplistically. Tooth 

loss or reduced masticatory efficiency alone 

cannot be considered the sole cause of cognitive 

decline. It is more appropriate to regard them as 

one of the possible components of a complex 

multifactorial system influencing quality of 

life, nutrition, sensory activity, and the overall 

functional status of an older person [4,36]. 

Nevertheless, in recent years, accumulating 

evidence has suggested that impaired 

masticatory function may be associated with 

lower cognitive test scores in older adults. Such 

studies usually assess the number of remaining 

teeth, the presence of occlusal support, 

subjective chewing difficulties, bite force, 

masticatory efficiency, and general cognitive 

status. Despite differences in study design, the 

general trend is that patients with more 

pronounced impairment of masticatory 

function more often demonstrate poorer 

cognitive performance compared with 

individuals with preserved or restored chewing 

ability [37–44]. 

One of the possible central links in this 

relationship is the hippocampus. The 

hippocampus and parahippocampal region are 

involved in memory, learning, spatial 

orientation, and the integration of new 

information. These structures are particularly 

vulnerable to ageing, chronic stress, vascular 

disturbances, neurodegenerative processes, and 

reduced levels of sensory and cognitive activity 

[45,46]. Therefore, the hippocampus is 

considered one of the key structures in the study 

of age-associated cognitive decline [8,47–49]. 

From the perspective of the mechanistic 

sensorimotor theory, masticatory efficiency 

may be linked to the hippocampus not directly, 

but through several intermediate mechanisms. 

First, adequate mastication supports a diverse 

diet, including the consumption of foods that 

require active comminution. When masticatory 

efficiency is reduced, older adults may shift 

toward softer, more monotonous, and less 

nutrient-rich foods. This may indirectly affect 

general somatic status, muscle mass, energy 

metabolism, and cognitive health [9–11,50,51]. 

Second, mastication is a regular source of 

sensorimotor stimulation. Periodontal 

receptors, muscle spindles of the masticatory 

muscles, receptors of the temporomandibular 

joint, and receptors of the oral mucosa transmit 

information to the central nervous system. 

When masticatory loading decreases, the 

intensity of this afferentation is reduced. In 

older age, when many sensory systems 

gradually lose activity, additional reduction of 

oral sensorimotor stimulation may be one of the 

factors contributing to overall neurofunctional 

vulnerability [26,31,33,52,53]. 

Third, impaired masticatory function may be 

associated with changes in a patient’s 

behavioral activity. An older person with 

pronounced dental problems may avoid shared 

meals, experience discomfort in social settings, 

restrict dietary choices, and reduce overall 

activity levels. These factors may also 

indirectly influence cognitive status, since 

social engagement, physical activity, and 

adequate nutrition are important components of 

maintaining cognitive health [50,54–56]. 

Experimental animal studies show that reduced 

masticatory loading, tooth loss, or transition to 

a soft diet may be accompanied by changes in 

behavior in memory and learning tests, as well 

as by changes in the hippocampus [57–60]. 

However, extrapolation of these data to humans 

requires caution. In animals, experimental 

conditions make it possible to isolate a specific 

factor, whereas in older patients reduced 

masticatory efficiency is almost always 

combined with other variables, including age, 

somatic disease, educational level, vascular 

factors, lifestyle, dietary quality, and social 

conditions [8,61,62]. 

Clinical and neuroimaging studies in humans 

also suggest a possible association between 

dental status and brain structures involved in 

cognitive function. In some studies, tooth loss 

and reduced masticatory function have been 

associated with changes in medial temporal 

structures, including the parahippocampal 

region, as well as with measures of cognitive 

functioning [51,63]. However, these data do not 

prove a direct causal relationship. It is more 
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likely that masticatory dysfunction is one of the 

factors that may interact with nutrition, vascular 

health, inflammatory processes, sensory 

activity, and the overall level of functional 

preservation of the patient [23,51,64]. 

Thus, within this theory, the hippocampus 

should not be regarded as the only “target” of 

impaired mastication, but rather as one of the 

structures potentially sensitive to changes in 

sensory activity, nutrition, stress, and overall 

functional status. This approach helps avoid 

excessive simplification while emphasizing 

that dental function may have broader 

significance than traditionally assumed. 

5. Practical Significance for Dental 

Rehabilitation in Older Adults 

Considering masticatory efficiency as a 

possible factor in cognitive health has practical 

significance for dentistry. In the traditional 

approach, restoration of the dentition and 

occlusal support is aimed primarily at 

improving nutrition, speech, aesthetics, 

comfort, and quality of life. However, from the 

perspective of contemporary gerodontology, 

masticatory function may be considered more 

broadly—as one of the components of the 

overall functional status of an older patient 

[19,23,65,66]. 

For clinical practice, it is important that the 

number of teeth does not always reflect actual 

chewing ability. A patient may have a relatively 

preserved dentition but experience pain during 

chewing, tooth mobility, impaired occlusal 

contacts, reduced bite force, or a pronounced 

habit of chewing predominantly on one side. At 

the same time, a patient with partial tooth loss 

may have satisfactory masticatory efficiency 

after high-quality prosthodontic rehabilitation. 

Therefore, when assessing an older patient, it is 

advisable to consider not only anatomical 

status, but also functional indicators [22,67–

69]. 

Dental rehabilitation in older adults should be 

directed not only toward replacing missing 

teeth as anatomical units, but also toward 

restoring full masticatory function. This 

includes ensuring stable occlusal support, 

adequate denture retention, comfort during 

chewing, sufficient bite force, and the ability to 

consume a varied diet. Particular attention 

should be paid to patients who shift 

predominantly to soft foods for dental rather 

than general medical reasons [66,69,70]. 

From a practical standpoint, assessment of 

masticatory efficiency may include several 

levels. The first level is clinical evaluation of 

dental status, occlusal contacts, prosthesis 

condition, periodontal status, and the 

temporomandibular joint. The second level is 

the patient’s subjective assessment of their 

ability to chew different types of food. The third 

level includes objective or semi-objective 

methods for assessing masticatory efficiency, 

such as tests involving comminution of a 

standardized material, bite force measurement, 

or other functional methods, when available in 

clinical or research practice [18,50,71]. 

Older patients with a combination of 

pronounced masticatory dysfunction and 

complaints of reduced memory, attention, or 

daily activity deserve particular attention. 

Dentists should not assume the role of 

diagnosing cognitive impairment; however, 

they may play an important role in 

interdisciplinary prevention and early 

identification of functional vulnerability. If 

marked cognitive complaints are present, the 

patient may be referred to a general practitioner, 

neurologist, geriatrician, or another appropriate 

specialist for further assessment [72–74]. 

Restoration of masticatory efficiency may also 

be important for maintaining social activity in 

older adults. The ability to eat comfortably, 

participate in family and social events, and 

avoid embarrassment related to dentures or 

chewing difficulties affects quality of life and 

psychological well-being. These aspects, in 

turn, are associated with overall cognitive and 

emotional well-being [7,56,75,76]. 

Thus, dental rehabilitation in older patients may 

be considered not only as local restoration of 

the dentognathic system, but also as part of a 

broader strategy for maintaining functional 

health. Within the framework of the 

mechanistic sensorimotor theory, preservation 

or restoration of masticatory efficiency acquires 

additional significance as a potential means of 

maintaining regular sensorimotor activity of the 

dentognathic system. 
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6. Perspectives for Further Research 

Despite growing interest in the relationship 

between masticatory function and cognitive 

health, this field remains methodologically 

complex. One of the main challenges is the 

heterogeneity of the indicators used. Some 

studies analyze the number of teeth, whereas 

others assess the presence of occlusal support, 

bite force, subjective chewing ability, quality of 

prosthetic rehabilitation, or objective 

masticatory efficiency. These parameters are 

related to one another, but they are not 

interchangeable [61,77,78]. 

Further development of this topic requires 

studies in which masticatory function is 

assessed comprehensively. It is advisable to 

consider not only the number of teeth, but also 

occlusal pairs, denture stability, bite force, 

subjective ability to chew different foods, and 

objective tests of masticatory efficiency. Such 

an approach would make it possible to better 

understand which dental parameters are most 

closely associated with cognitive status [44,79–

81]. 

A second important direction is a more precise 

assessment of cognitive function. Simple 

screening scales are useful in clinical practice, 

but scientific studies should preferably use tests 

that allow separate assessment of memory, 

attention, executive functions, processing 

speed, and spatial abilities. This is particularly 

important because different cognitive domains 

may respond differently to sensory deprivation, 

age-related changes, and the patient’s overall 

functional status [62,82]. 

A third promising direction is the use of 

neuroimaging. Magnetic resonance imaging 

makes it possible to assess hippocampal 

volume, the parahippocampal region, the 

severity of vascular white matter changes, and 

other structural brain parameters. Including 

MRI in studies of masticatory efficiency and 

cognitive function may help clarify whether 

dental functional impairments are associated 

with changes in structures involved in memory 

and learning [49,83,84]. 

Of particular interest is the study not only of the 

severity, but also of the symmetry of 

masticatory function. Unilateral or markedly 

asymmetric mastication may reflect uneven 

occlusal support, pain syndrome, a habit of 

avoiding loading on one side, or unequal 

preservation of the dental arches [14,15,50]. In 

the future, this parameter may be considered an 

additional functional marker of the condition of 

the dentognathic system and its sensorimotor 

activity. 

Finally, longitudinal studies are needed to 

assess changes in cognitive function before and 

after dental rehabilitation [25]. Particularly 

valuable would be studies in which restoration 

of masticatory efficiency is compared with 

changes in nutrition, quality of life, physical 

activity, cognitive indicators, and, where 

possible, neuroimaging parameters. Such 

studies would help determine whether 

masticatory efficiency is only a marker of 

general health or may also serve as one of the 

modifiable factors contributing to cognitive 

well-being [23,59,85]. 

Thus, further investigation of masticatory 

efficiency in the context of cognitive health 

requires an interdisciplinary approach 

integrating dentistry, geriatrics, neuroanatomy, 

cognitive psychology, and neuroimaging. 

Discussion 

Masticatory efficiency is an important 

functional indicator of the condition of the 

dentognathic system in older patients. It reflects 

not only the number of remaining teeth, but also 

the quality of occlusal support, bite force, 

periodontal status, masticatory muscle 

function, stability of prosthodontic 

constructions, and the patient’s ability to 

adequately comminute food. Therefore, 

reduced masticatory efficiency should be 

considered more broadly than merely as a local 

dental problem. 

Current evidence suggests a possible 

association between impaired masticatory 

function and cognitive status in older adults. 

This relationship is likely multifactorial and 

may include nutritional impairment, reduced 

quality of life, decreased social activity, general 

somatic frailty, and vascular and metabolic 

factors. However, alongside these mechanisms, 

the mechanistic sensorimotor theory deserves 

particular attention. According to this theory, 

adequate mastication is a regular source of 

afferent stimulation from the periodontium, 
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masticatory muscles, temporomandibular joint, 

and oral mucosa. When masticatory efficiency 

is reduced, the intensity of this stimulation may 

decrease, which may potentially influence 

central mechanisms related to attention, 

memory, and learning. 

One of the possible anatomical links in this 

relationship is the trigeminal system, including 

its proprioceptive components. Through 

trigeminal afferentation, the dentognathic 

system has functional representation in the 

central nervous system. In this context, the 

hippocampus and parahippocampal region may 

be considered structures potentially sensitive to 

changes in sensory activity, nutrition, stress, 

and the overall functional status of an older 

patient. 

It should be emphasized that the available 

evidence does not yet allow a direct causal 

relationship between reduced masticatory 

efficiency and cognitive decline to be 

established. A more justified and cautious 

position is that impaired masticatory function 

may be one of the factors associated with 

cognitive vulnerability in older adults. To 

confirm this hypothesis, further studies are 

needed with objective assessment of 

masticatory efficiency, cognitive testing, 

consideration of somatic and social factors, 

and, where possible, the use of neuroimaging 

methods. 

For dental practice, this approach has important 

implications. Restoration of masticatory 

efficiency in older patients may be considered 

not only a means of improving nutrition, 

speech, aesthetics, and quality of life, but also 

part of a broader strategy for maintaining 

functional and cognitive health. This 

perspective strengthens the role of the dentist in 

the interdisciplinary care of older patients and 

emphasizes the importance of timely 

prosthodontic, therapeutic, and preventive 

dental care. 

Limitations of the Review and the 

Mechanistic Sensorimotor Theory 

As a conceptual narrative review, this work has 

methodological limitations. The exact date of 

the final search, the number of records retrieved 

from each database, duplicate-removal 

procedures, stepwise screening counts, and a 

formal risk-of-bias or quality assessment of 

included studies were not reported. 

Consequently, the review should not be 

interpreted as a systematic or exhaustive 

synthesis, and publication-selection effects 

cannot be excluded. 

The mechanistic sensorimotor theory 

represents a promising explanatory model; 

however, it has several limitations. First, the 

relationship between masticatory efficiency 

and cognitive status in older patients is not 

specific. Impaired mastication is often 

associated with age, somatic disease, reduced 

physical activity, dietary changes, chronic 

inflammation, social factors, and an overall 

decline in functional independence [86]. 

Therefore, it is difficult to determine whether 

reduced masticatory efficiency is an 

independent risk factor or reflects a broader 

pattern of age-related vulnerability [23,36,65]. 

The second limitation is related to the fact that 

many studies have a cross-sectional design. 

Such studies allow associations to be identified, 

but they do not make it possible to establish the 

direction of the causal relationship. For 

example, cognitive decline may lead to poorer 

oral hygiene, irregular dental visits, reduced 

motivation for prosthodontic treatment, and 

changes in eating behavior. In this case, dental 

disorders may be not a cause, but rather a 

consequence or accompanying sign of 

cognitive decline [87–89]. 

The third limitation is the heterogeneity of 

methods used to assess masticatory function. 

The number of teeth, occlusal support, bite 

force, subjective complaints, and objective 

masticatory efficiency reflect different aspects 

of the dentognathic system. Using only one 

indicator may lead to an oversimplified 

interpretation of the results. Testing the 

sensorimotor theory requires a more 

comprehensive assessment of masticatory 

function [18,50,81]. 

The fourth limitation is that the 

neuroanatomical mechanisms, including the 

role of trigeminal afferentation and the 

hippocampus, remain insufficiently studied in 

humans. Experimental animal data allow such a 

relationship to be hypothesized, but clinical 

studies with simultaneous assessment of 
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masticatory function, cognitive domains, and 

neuroimaging parameters remain limited 

[25,26,90]. 

Thus, the mechanistic sensorimotor theory 

should not be regarded as a definitive 

explanation of the relationship between 

masticatory efficiency and cognitive health. 

Rather, it represents a working model that 

allows new research questions to be formulated 

and emphasizes the importance of functional 

dental rehabilitation in older patients. 

Conclusion 

Masticatory efficiency in older adults should be 

considered not only as a local dental indicator, 

but also as a functional characteristic of the 

dentognathic system associated with nutrition, 

quality of life, sensorimotor activity, and 

overall functional status. The mechanistic 

sensorimotor theory allows reduced 

masticatory efficiency to be considered as a 

possible factor contributing to decreased 

afferent stimulation from the dentognathic 

system, transmitted predominantly through 

trigeminal pathways. 

The available evidence does not allow a direct 

causal relationship between masticatory 

dysfunction and cognitive decline to be 

established. However, it supports the need for a 

more comprehensive assessment of masticatory 

function in older adults and further 

interdisciplinary studies incorporating 

cognitive testing and, where possible, 

neuroimaging. For dental practice, this 

emphasizes the importance of timely 

restoration of adequate masticatory function as 

part of maintaining the general and cognitive 

health of older patients. 
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