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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.

50


https://www.doi.org/10.70113/1815-9443.2026.52.35.005

@ OPTONE/IHYECKAS CTOMATONOIHS 3/9026

ETJIE JKACTAFBI TTALIMEHTTEPJIETT IIAMHAY TUIMIUIITT XOHE KOTHUTUBTIK
JIEHCAVYJIBIK

KoaapioaeBa A.A."*, EcumoB H.B.%, ’Koaanioaesa A.C.2

'Kacnuii xanvixapansix meouyuna mekmeoi, Kacnui ynusepcumemi, Anmamaol, Kazaxcman
2Anmamaol KAiacblHbIY NCUXUKATBIK OeHCAYIbIK Opmanvlesl, Aimamul, Kazaxcman
3Typan ynueepcumemi, Aimamol, Kazaxcman

Kipicne. Erfe sxactarbl manmeHTTEp /1€ MIafHAY THIMIUTITIHIH TOMEHIEY1 TIOCTYPIli TYpAE TaMaKTaHyFa, oMip
camachlHa JKOHE OPTOMETMSUIBIK CTOMATOJIOTHSUIBIK OHAITY KaKETTLIIriHE ocep eTeTiH CTOMATOIOTHSUTBIK
MoceJie peTiHae KapacTolpbiiansl. Kasipri FeUIbIME JepeKkTep MmaiHay GyHKUIUSCHIH JKaJIIbl )KoHE KOTHUTUBTIK
JEHCAYNBIKTHIH BIKTHMaJ Kypamaac 0eiri peTinae KeHipeK KapacThIpyFa MYMKIHIIK Oepei.

Makcatsbl. Erfie sxacTarsl manueHTTep/e MIaifHay THIMAUIITI MEH KOTHUTHBTIK (DYHKIUSUIApD apachIHIAFbI
BIKTHMaJ OalIaHBICTBI, CEHCOMOTOPJIBIK MEXaHU3MAEPre KoHE YIIKI HepB adepeHTAMsICHIHBIH POIliHe
epeKIlle Ha3ap ayAapa OTHIPBIN, Ka3ipTi FEUTBIMHU TYCIHIKTED HETi31H/e )KUHAKTAY.

Marepuangap men aictep. PubMed/MEDLINE, Google Scholar, ScienceDirect sxome amibIk KODKeTiMIi
TOJIBIK MOTIHJII FRUTBIMH pecypcTap OOMBIHIIA TYKBIPHIMIAMAIBIK HAappaTHBTIK IOy XYyprizinmi. [3mey
mraiiHay THIMJIUTIT, maifHay KabineTi, TicTey Ky, TiC )KOFalITy, OKKITIO3HSJIBIK TiPEK, er/ie dKacTarbl agaMiap,
KOTHUTHMBTIK (DYHKIMS, THINOKAMII, MapardmimoKaMIl aiMarbl, VIIKUT HEpPB >KOHE MPONPHOICTIIIHS
TEPMHUHJCPIH KaMThiabl. JKylem monynapra, MeTa-Taljiaylapra, erie >KacTarbl aJamaap KaTbhICKaH
KIMHUKAJBIK ~ 3epTTeyliepre, HEWPOBU3yalIM3alMsUIbIK, OKCIEPUMEHTTIK JKOHE HEWPOaHATOMUSIIBIK
KYMBICTapFa OachIMIBIK Oepinmi. byt skymbIc skyiieni 1oy 0okl TaOBUIMAKIBI JKOHE 91eOUETTi TONBIK
KaMTY/JIbl MaKCaT €TICH]II.

Hotuzkenep. Konga Oap aepekrep maiiHay THIMIUITIHIH TOMEHICYi, OKKIIO3USIBIK TIPEKTIH >KOFAIYBI,
TicTEy KYIIIHIH a3alobl JKOHE INaiiHay KUBIHIBIFBI €rJC KAacTarbl ajamjapaarbl TOMEH KOTHHTHBTIK
KOPCETKIIITEpMEH acCONMaIMsUIaHybl MYMKIH eKeHiH kepcereni. [llaiiHay mapomoHTTan, maiiHay
OYJIIIIBIKETTEePiHEeH, CaMaii-TOMEHT1 KaK OyBIHBIHAH JKOHE aybI3 KYBICHIHBIH IIBIPHIIITH KaOBIFBIHAH KEIETiH
Y3IIKCi3 CEHCOMOTOPIIBIK addepeHTalus Ke3i 00JbIN Ta0bLIabl; aKmapaT HETI3IHEH YIIKUI HEPB JKOJAaphI
apKbUTbl  Oepineni. OKCIEPUMEHTTIK JKOHE HEHpPOBH3yaU3alMSIBbIK JepeKTep IaifHay (QYHKIUSICHI,
CCHCOMOTOPJIBIK ~ OCNCeH UK OHE TUIMOKAMITHIK/TAPATUIIIOKAMITEIK ~KYPBUIBIMIAD — apachIHJIAFbI
0alJIaHBICTHIH OMOIOTHSIIBIK HETI3AUTITIH KOJIIaiabI.

Tankpliay. ¥ ChIHBUIFAaH MEXaHUCTIK CEHCOMOTOPJIBIK TEOPHS CTOMATOJIOTHSUIBIK, (DYHKIMSHBI, YIIKITT HEPB
addepeHTausICHIH JKOHE KOTHHTHBTIK OCAIABIKTHI Oip Mojenpie OipikTipemi. Anmadga agamuaplarbl
JIepeKTEep/AiH eadyip Oemiri OakpUIayNbIK CHIIATTa, Al IMIaiiHay (QYHKIMICHIHBIH TOMEHJCYl TaMaKTaHy,
TaMBIPJIBIK JICHCAYJIBIK, CO3bLIMANBI aypysiap, SJCYMETTIK OCJICCHIUNK JKOHE JKaMbl (DYHKIIMOHAIIBIK
KarmaMeH Katap Kypyi MyMkiH. COHJIBIKTaH TEOpHUs JTAJENJCHICH ceOem-caaiapiblK Ko PETiHIE eMec,
YKYMBIC MOJIETI peTiH/Ie KapacThIPBLTYHI THIC.

KopsiThiaabl. Erje sxactars! ajamapaa maiHay THIMAUTITIH TeK KEePrilikKTi CTOMATOJOTHSUIBIK KOPCETKIIIT
peTiHme emec, Tic-KakK JKYHeciHiH (YHKIMOHAIIBIK CHIIATTaMachl peTiHAe Oaramay MaHbB3ABL Tuimmi
nIaHaybl KaJIblHA KEJNTIPY CTOMATOJOTHMSIIBIK OHANTYIBIH MaHBI3Jbl MaKCaThl OOJIBINT Kayia Oepei;
KOTHUTHBTIK JICHCAYJIBIKIIEH OaiIaHbICThl HAKTHUIAY YIIIiH OObEKTUBTI 1IaiiHay Oarachl, KOTHUTHUBTIK TECTiIEY
KOHE HeHPOBU3yaTH3allvsl KOJIIAHBUIATHIH OOMIIBIK JKOHE HHTEPBEHIIUSIIBIK 3ePTTEYIIep KaKeT.

Tyiiin ce3aep: maifHay THIMINIr; KOTHUTUBTIK (PYHKUUsUIAp; €rze >KacTaFrbl MalMeHTTEp; YILIKI HEpB;
CEHCOMOTODJIBIK addepeHTanus; TUIIIOKaMIl; CTOMATONOTUSUIIBIK OHAJTY.
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XKEBATEJIbBHAA DOPEKTUBHOCTD U KOI'THUTHMBHOE
3JOPOBLE ITOXWJIBIX ITAIIMEHTOB

KoaapioaeBa A.A."*, EcumoB H.B.%, ’Koaanioaesa A.C.2

'Kacnuiickas meaicoyHapoOoHas wkona meouyunsl, Kacnuiickuii ynusepcumem, Anmamol, Kazaxcman
’[Jenmp ncuxuueckozo 300poebvs 2. Anmamul, Aimamer, Kazaxcman
3Vuueepcumem Typan, Arimamei, Kazaxcman

BBenenne. CHmkeHue jKeBaTeNbHOH AI(PQPEKTUBHOCTH Yy TOXKHWIBIX IMalUEHTOB TPaAULHOHHO
paccmarpuBaeTcs KaK CTOMAroJjornyeckas mpoOiema, BIUSOmAas Ha THTaHWE, KadyecTBO JKU3HU U
HOTPEOHOCTh B OPTOINEIUYECKOI CTOMAaToNornueckoil peadbmnmuranun. COBpeMEeHHBIE TaHHBIE TTO3BOJITIOT
paccMaTpuBaTh KeBaTeNbHYIO QYHKIHIO IIHPE — KaK MOTCHIHUATBHBIA KOMIOHEHT O0IIEro 1 KOTHUTUBHOTO
30POBBSL.

Heab. O600mUTH COBpEMEHHBIE MTPEICTABICHHUS O BOZMOKHOM CBS3U MEXKIY JKeBaTeIbHOM AP PEKTHBHOCTHIO
¥ KOTHUTHBHBIMH (DYHKIUSIMH Y TIOKIJIBIX TAIMEHTOB C OCOOBIM aKIIEHTOM Ha CEHCOMOTOPHBIE MEXaHH3MBI
Y POJIb TPUTEMHUHAIILHON ad)epeHTaIIH.

Martepuanst u  MeToabl. [IpoBemeH  KOHIENTyalbHBI  HApPATHBHBIA  0030p  IyOnuKammid
PubMed/MEDLINE, Google Scholar, ScienceDirect u OTKPBITBIX MOJHOTEKCTOBBIX HAYYHBIX PECYPCOB.
[Nownck BKJIFOYANI TEPMHHBL, OTHOCSIIUECS K )KEBATEIHLHON 3P EKTHBHOCTH, KEBATEILHON CIIOCOOHOCTH, CHIIE
yKyca, TMoTepe 3yOOB, OKKIIO3MOHHOW TOJJIEPXKKE, MOKUIOMY BO3pAacTy, KOTHUTHBHBIM (YHKIUSIM,
THITIOKaMITy U aparumioKaMIaIbHON 00JacTH, TPOWHHIHOMY HEPBY M TPUTEMHHAIBHOM MPOIPHOICIIINH.
HpI/IOpI/ITCT oTAaBaJICI CUCTEMAaTHUYCCKHUM 0630paM, METaaHalIn3aM, KIWMHUYCCKHUM HUCCICJOBaHUAM C
Y4aCTUCM ITOXKUJIBIX IMAIlUCHTOB, HCﬁpOBHE}yaJ’IH?;aHHOHHLIM, SKCIICPUMCHTAJIbHBIM U HCﬁpOﬂHaTOMI/I‘ICCKHM
paboram. Pabora He sBISETCS CHCTEMAaTHYECKHM 0030pOM M HE MPETEHAYeT Ha HCUEPIBIBAIONIMN MOUCK
JUTEPaTypHI.

PesyabTaThl. VMetomuecss NaHHbIE YKa3bIBalOT, YTO CHW)KEHHAs jkeBaTelbHas 3()()EKTUBHOCTH, TOTEps
OKKITFO3MOHHOW TIOICPXKKH, YMEHBIICHHE CHIBl YKyca W 3aTpyIHEHUs NpH JKEBaHHUW MOTYT OBITh
acCOLMMPOBAHBI ¢ OoJiee HU3KUMU KOTHHTHBHBIMH TTOKA3aTeNSIMU y MOXWIBIX JIFoAed. JKeBanue sBiseTcs
IIOCTOSAHHBIM MCTOYHUKOM CeHCOMOTOpHOﬁ a(i)(bepeHTaHI/H/I OT NIEPHUOJOHTA, JKEBATCIIbHBIX MBI, BUCOYHO-
HWJKHEYETIOCTHOTO CyCTaBa M CIM3UCTOM OOOJIOUKH TOJIOCTH pTa, MNPEHMYIIECTBEHHO 4epe3 MyTH
TPOMHUYHOTO HEpBa. OKCIEPUMEHTAIbHBIE ¥ HEHPOBH3yaIM3allHOHHBIC JAaHHBIE MOAJICPKUBAIOT
OMOJIOTHYECKYIO MPaBIONO00HOCTE CBS3N MEXKITy JKEeBaTeIbHOM (yHKIIMEH, CEHCOMOTOPHON aKTUBHOCTHIO U
FI/IHHOKaMHEU'ILHBIMI/I/HapaFI/IHHOKaMHaJ'II)HI)IMI/I CTPYKTypaMHu.

O6cy:xnenue. [IpemaraemMasi MeXaHUCTHYECKAsi CEHCOMOTOPHAsI TEOPHsI 00BEANHIET CTOMATOJIIOTHYECKYIO
(GYHKIHIO, TPUTEeMHHATBHYIO ad(pepeHTaNI0 1 KOTHUTHBHYIO YS3BUMOCTh. OHaKO OOJIbIIAst YaCTh JAHHBIX
y JIr0/Iel HOCUT HAOJIOIaTeNBbHBIN XapaKTep, a CHIKEHUE KeBaTeNbHOM 3 ()EeKTUBHOCTH MOXKET COUETATHCS C
0COOEHHOCTAMU nmuTaHusd, COCYAUCTBIM 3A0POBLEM, XPOHHYCCKHUMU 3a6OHeBaHI/IHMI/I, COHHaHBHOﬁ
aKTHBHOCTBIO M OOIMM (YyHKIHMOHAIBHBIM cTaTycoM. [109TOMy TeopHs JOJDKHA paccMaTpUBATHCS Kak
pabouas oOBsICHUTENFHASI MOJIENTb, & HE KaK JOKA3aHHBIM MPUIMHHBIA MEXaHU3M.

3axmouenue. XKepatenbHyr0 () (HEKTUBHOCTD y MOKHMIIBIX MAIUEHTOB 1EIECO00Pa3HO OIICHUBATh HE TOJIBKO
KaK JIOKQIbHBI CTOMATOJIOTMYECKHH pe3ylbTaT, HO M KaKk (YHKIHOHAIBHYIO XapaKTePUCTUKY
3y0OYENIOCTHOM CcHCTeMBl. BocCTaHOBIGHHE TOJHOLEHHOTO JKEBaHHMS OCTAeTCs BaKHOM 3amaueii
CTOMAaTOJIOTHYECKOMN pea6I/IHI/ITaHI/II/I; IJI1 YTOUHCHHSA CBA3M C KOTHUTHBHBIM 310POBbBEM HeOGXO}II/IMBI
MPOAOJIbHBIE W HMHTEPBEHIMOHHBIE HCCIENOBaHUS C OOBEKTUBHOH OLIGHKOW >KEeBaHWs, KOTHUTHBHBIM
TECTHPOBAaHHEM M HEHpOBHU3yaTu3alueH.

KioueBbie cioBa: xeparesnbHas JS(PQEKTHBHOCTh;, KOTHUTHBHBIC (YHKIMH; IIOXKWIbIE TAlMEHTEI,
TPOUHHUYHEIN HEPB; CEHCOMOTOpPHAs adepeHTaIus; TUIIIIOKAMIT, CTOMATOJIOTHYECKAs peaOHITUTAITHSL.

Introduction to the preservation of cognitive health in older
Population ageing is accompanied by an adults are of particular importance. Along with
increasing prevalence of cognitive impairment, physical activity, nutrition, vascular factors,
dementia, and conditions preceding clinically educational level, and social engagement,
significant cognitive decline [1,2]. In this increasing attention is being paid to oral health,

context, modifiable factors that may contribute
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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
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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 vyears; 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
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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
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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

55



6 KAZAKHSTAN

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
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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
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
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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.

57



6 KAZAKHSTAN

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
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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
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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
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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

overall functional status. The mechanistic health of older patients.
sensorimotor ~ theory  allows  reduced
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Hdexaapanusiaap

Mynaenep KaKTbIFbIChI. ABTOpJIap MYIAEIEP KAKTHIFBICBIHBIH JKOK €KEHIH MOTIMICH .

Kap:kblnanapipy. 3epTTey ChIPTKbI KAPKbUIAHIBIPYCHI3 OPBIHAANIBI.

OTUKAJIBIK acnekTiiep. byn Makama TyXeIppIMaaMallblK HappaTHBTIK IIONY OOJBIN TaObUIambl >KOHE
azlaMaapIbIH HeMece JKaHyapiiapAblH KaTICYBIMEH JKaHa 3epTTey XKYPri3yi, KIMHUKAIBIK apajacyibl HeMece
COMKECTeHIIPIIETIH JKeKe MepeKTepAl mNaimamaHyIpl KamThiMaiapl. OcChiFaH OailIaHBICTBI ATHKAIBIK
KOMHTETTIH jKeKe MaKyJI/laybl )KOHE 3epTTeyre KaTbiCyFa aKmapaTTaHbIPbUIFaH KeNliciM Tallam eTiIMEIi.
Kapusnayra kesaicim. Konnansumaiingr.

JepekTep MeH MaTepHAJIapAbIH KoJikeTimaimiri. JKana pgepexrep JKUBIHTBIFBI KacallFaH HeEMece
tanganrad koK. Llomynma TankpulaHFaH OapiblK JiepeKke3nep oAeOMeTTep Ti3iMiHAE KEeNTipuireH
JKapUsJIaHFaH FBUTBIMU 91C0METTE KOJKETIMIIL.
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