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Abstract:

Background: Issues pertaining to oral health have been recognised as a common concern among dementia patients.
Past studies have indicated several mechanisms through which poor oral health could contribute to cognitive decline,
such as systemic inflammation and direct effects on daily functioning and quality of life.

Methods: An umbrella review was conducted through an extensive search across a range of databases. The search
strategy combined specific terms that would specifically pick out relevant studies for oral health and cognitive
decline in dementia. A standardized tool to evaluate systematic reviews was applied to assess the quality and
potential bias of the studies included.

Results: We included 8 reviews in our investigation, which revealed a complex relationship between oral health and
cognitive decline in dementia. It was observed that poor oral health, characterized by high levels of dental plaque,
gingival bleeding, and periodontal disease, was frequently associated with worse cognitive outcomes. There were
some studies that focused on the inflammatory process as a bridge, while others stressed that oral health directly
influences quality of life and cognitive performance. Variability in severity was noted for periodontal disease and its
correlation to cognitive impairment, and in a few studies, a protective effect of good oral hygiene was reported.

Conclusion: The findings of this umbrella review confirm that poor oral health is indeed associated with cognitive
decline among individuals with dementia. This association was mediated by pathways, such as systemic inflammation,
which exacerbates neurodegeneration and directly impacts the quality of life and daily functioning. Such results
underscore the need for comprehensive oral health care as well as regular assessments in the care setting for people
with dementia as one potential way of preventing deterioration in cognition.

Keywords: Oral health, Cognitive decline, Dementia, Periodontal disease, Systemic inflammation, Umbrella review.


https://opendentistryjournal.com/
https://opendentistryjournal.com/

2 The Open Dentistry Journal, 2025, Vol. 19

© 2025 The Author(s). Published by Bentham Open.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public
License (CC-BY 4.0), a copy of which is available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license
permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are

credited.

*Address correspondence to this author at the Saveetha Dental College and Hospitals, Saveetha Institute of Medical and
Technical Sciences (SIMATS), Saveetha University, 600077 Chennai, India and Multidisciplinary Department of Medical-
Surgical and Odontostomatological Specialties, University of Campania “Luigi Vanvitelli”, 80138 Naples, Italy; E-mail:

giuseppe.minervini@unicampania.it

Cite as: Shivakumar G, Abdul N, Rao R, Bhandary S, Russo D, Marrapodi M, Cicciu M, Minervini G. How Does Oral Health
Status Correlate with Cognitive Decline in Individuals with Dementia and Alzheimer’s Disease: An Umbrella Review. Open
Dent J, 2025; 19: €18742106377146. http://dx.doi.org/10.2174/0118742106377146250316085143

1. INTRODUCTION

An increasing body of research is examining the
connection between dental health and cognitive perfor-
mance, which is a reflection of the growing understanding
of the interdependence of neuronal and systemic health
[1]. Dementia is a complex condition that is primarily
characterised by progressive cognitive deterioration. It
presents severe challenges not only to the sufferer but
also to carers and health services worldwide [2]. In recent
times, there have been increasingly more research
scientists studying potentially modifiable risk factors for
dementia about its onset and progression [3-6].

The state of the oral cavity, in most instances, matters
a great deal to health and the overall quality of life. It is
crucial for communication, nutrition, and a life free from
pain. Oral infections leading to tooth loss, periodontal
disease, or oral infection can cause or exacerbate systemic
inflammation, poor glycemic control, and malnutrition—all
known to have an effect on brain health [4-6]. Besides
being a gateway to the body, the mouth may contain
bacterial infections that induce systemic inflammatory
responses, one of the proposed mechanisms that relates
dental health to brain health [7]. A few observational
studies are available that support the hypothesis that oral
health is directly related to cognitive function [8-10]. In
addition, due to decreased motor skills and forgetfulness
caused by cognitive decline in dementia, poor oral hygiene
often occurs, worsening the condition of both oral and
cognitive health [9].

The relevant literature in this regard presents a mixed
picture despite the probable biological causes and obser-
vational evidence. This is because different studies have
examined different populations, defined oral and cognitive
health in different ways, and employed different assessment
procedures [10]. Although systematic reviews in this field
have made an effort to compile the information that is
currently accessible, it is difficult to reach firm conclusions
because of variations in their methodologies and conclusions
[11-13]. This heterogeneity underlines the need for an
umbrella review, or a review of previous systematic reviews,
that can provide a complete synthesis and evaluation of data
related to the link between dental health and cognitive
decline in dementia.

Therefore, the aim of this umbrella review is to critically
appraise and summarize the findings of various reviews on
the association between the status of oral health and
cognitive deterioration in patients with dementia and,
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finally, to uncover any consensus or differences between
studies.

2. MATERIALS AND METHODS

2.1. Eligibility Criteria

To ensure transparency and reproducibility, we strictly
adhered to the PRISMA guidelines in conducting this
umbrella review [14]. Following these guidelines, a full
review protocol was developed and registered, detailing the
objectives of the study, requirements for study inclusion,
and how the risk of bias would be evaluated. For this
investigation, the PECO protocol (Population, Exposure,
Comparator, Outcome) was outlined as follows:

2.1.1. Population

The study involved patients diagnosed with various
forms of dementia, such as Alzheimer's disease, vascular
dementia, and others. The age, sex, or ethnic background of
the patients was not limited in any way, thus including a
diverse group of the dementia population.

2.1.2. Exposure

The primary exposure of interest was the status of oral
health. This included a variety of conditions, such as
periodontal disease, number of missing teeth, presence of
dental caries, and general oral hygiene status.

2.1.3. Comparator

Considering the exploratory character of our evaluation,
the presence of a comparator group was not required, but
the comparators in this review were people with dementia
who had comparatively better oral health conditions, as
determined by the individual studies included in the review.

2.1.4. Outcome

The primary outcomes were measures of cognitive
decline, which included both the progression of dementia
and changes in specific cognitive functions.

The eligibility and exclusion criteria developed for this
review are shown in Table 1.

2.2. Search Strategy across Databases

Table 2 demonstrates how the search strategy was
formulated to include a combination of MeSH terms and
keywords that use Boolean operators to ensure a thorough
retrieval of relevant reviews as well as the databases used in
the construction and conduct of the search process for our
umbrella review.
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Table 1. Inclusion and exclusion criteria devised for our umbrella review.

Criterion Inclusion Criteria Exclusion Criteria
Study type Systematic reviews, meta-analyses, scoping reviews Single studies, editorials, case reports
Population Reviews focusing on individuals diagnosed with any type of dementia Reviews focusing on non-dementia populations
Exposure Reviews assessing oral health status (e.g., periodontal disease, dental caries) Reviews not specifically addressing oral health
Comparator Reviews including comparisons based on levels of oral health -
Outcome Cognitive decline or progression of dementia as primary outcomes Reviews not focusing on cognitive outcomes
Language

g, g No limitation
Publication date

Table 2. Search strings and MeSH keywords utilised across the assessed databases.

Database Search String
("Dementia"["MeSH Terms"] "OR" "dementia"["All Fields"]) "AND" ("Oral Health"["MeSH Terms"] "OR" "oral hygiene"["All Fields"] "OR"
PubMed "periodontal diseases"["MeSH Terms"] "OR" "dental caries"["MeSH Terms"]) "AND" ("Systematic Review"["Publication Type"] "OR" "Meta-
Analysis"["Publication Type"] "OR" "scoping review"["All Fields"])
Scopus (TITLE-ABS-KEY ("dementia") "AND" TITLE-ABS-KEY ("oral health" "OR" "oral hygiene" "OR" "periodontal disease" "OR" "dental caries")

"AND" TITLE-ABS-KEY ("systematic review" "OR" "meta-analysis" "OR" "scoping review"))

Web of Science

(TI="dementia" "AND" TI=("oral health" "OR" "oral hygiene" "OR" "periodontal disease" "OR" "dental caries") "AND" TI=("systematic
review" "OR" "meta-analysis" "OR" "scoping review"))

Cochrane Library

("dementia":ti,ab,kw "OR" "Cognitive Decline":ti,ab,kw) "AND" ("oral health":ti,ab,kw "OR" "oral hygiene":ti,ab,kw "OR" "periodontal
diseases":ti,ab,kw "OR" "dental caries":ti,ab,kw) "AND" ("systematic review":ti,ab,kw "OR" "meta-analysis":ti,ab,kw "OR" "scoping
review":ti,ab,kw)

PsycINFO

(DE "Dementia") "AND" (DE "Oral Health" "OR" DE "Oral Hygiene" "OR" DE "Periodontal Diseases" "OR" DE "Dental Caries") "AND" (DE
"Systematic Review" "OR" DE "Meta-Analysis" "OR" DE "Scoping Review")

Embase

(‘dementia'/'exp' "OR" "dementia") "AND" (‘oral health'/'exp' "OR" 'oral hygiene' "OR" 'periodontal disease'/'exp' "OR" 'dental caries'/'exp')
"AND" (‘systematic review'/'exp' "OR" 'meta-analysis'/'exp' "OR" 'scoping review')

2.3. Data Extraction Protocol

Data extraction was performed by two independent
reviewers using a standardized form tested on several
reviews before being implemented fully. Any discrepancies
arising from the interpretation of data between the
reviewers were solved through discussion or by consul-
tation with a third reviewer to ensure accuracy and
agreement in the data collected.

The data from each included a systematic review and
meta-analysis comprised:
2.3.1. Bibliographic Information

This included the names of the authors, the year the
study was published, and the country where the research
was conducted.

2.3.2. Review Details

This included whether the study was a systematic
review or a meta-analysis, the search strategy adopted, the
databases used to search, and how many studies were
finally included.

2.3.3. Demographic and Clinical Variables

These included information concerning the number of
subjects, age ranges, gender distribution, diagnosed type of
dementia, as well as the degree of cognitive impairment.

2.3.4. Oral Health Survey

It included information related to measures of oral
health that were reported, such as the number and severity

of gum disease, missing teeth, and the number of dental
caries.

2.3.5. Cognitive Evaluations

The section above discussed the types of cognitive
functions evaluated, the measures or tools that were
employed to quantify the functions, and key findings about
the relationship between oral health and cognitive deterio-
ration.

2.3.6. Controlling for Confounding Factors

Information regarding the reviews that accounted for
other factors that might affect oral health and cognitive
function interaction was also gathered.

2.4. Bias Evaluation Methodology

Throughout the bias evaluation process for this study,
the JBI Critical Appraisal Checklist for Systematic Reviews
and Research Syntheses [15] was followed. To strengthen
the strength and credibility of the review, this approach
was applied stringently to evaluate the methodological
quality, risk of bias, and limitations of the selected
research.

3. RESULTS

3.1. Study Selection Process

A total of 279 records were first identified from various
databases, as Fig. (1) shows. A total of 46 duplicates were
removed before the screening process. A total of 530 data
reports were reviewed in the initial stage of screening.
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However, 48 of them were excluded because the full text
could not be accessed. Hence, 185 reports were found and
retrieved. Sixty-one of those reports could not be
acquired. Next came the search for the remaining 124
reports, which were still qualified. Due to predetermined
criteria, a large number of papers were eliminated from
this evaluation: 37 studies did not meet the norms of the
PICO framework, 48 were editorials, and 31 reports were
off-topic. Eight reviews [16-23] that satisfied all inclusion
requirements were allowed to be included in the review
after this process.

3.2. Bias Assessment Observations

As shown in Fig. (2), the bias assessment of the inclu-
ded reviews highlighted variability in methodological rigor

Shivakumar et al.

and the presence of potential biases. Reviews by Hamza et
al. [20] and Maldonado et al. [21], and to a lesser extent,
Delwel et al. [18], demonstrated higher methodological
quality, particularly in sampling, outcome assessment, and
statistical analysis. Conversely, Ab Malik et al. [16] and
Chalmers et al. [17] received lower scores, reflecting
substantial potential biases. These biases primarily stem-
med from limitations in inclusion criteria, inadequate
handling of confounding factors, and insufficient descrip-
tive information on comparator groups. Furthermore,
issues with the validity of outcome measurements and
follow-up durations were noted in many studies. However,
Guo et al. [19] excelled in certain methodological criteria,
notably in the comprehensive assessment of periodontal
indices.

Identification of new studies via databases and registers

Records removed before screening:

c
-% Records identified from: Duplicate records (n = 46)
2 Databases (n = 279) —» Records marked as ineligible by automation
z Registers (n = 0) tools (n = 0)
ﬁ Records removed for other reasons (n = 0)
A 4
Records screened Records excluded
(n =233) > (n =48)
A 4
Reports sought for retrieval Reports not retrieved
(@] ——
£ (n = 185) (n=61)
()
(0)
o
(0]
Y Reports excluded:
Reports assessed for eligibility Not responded to PECO (n = 37)
(n=124) Editorials (n = 48)
Off-topic (n = 31)
= New studies included in review
g (n=8)
2 Reports of new included studies
£ (n=0)

Fig. (1). Study selection process for this review as per PRISMA guidelines.
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Fig. (2). Bias assessment observations across the included reviews.

3.3. Summary of Incorporated Studies

Table 3 summarizes the included reviews [16-23].
Findings from Ab Malik et al. [16] revealed a higher
prevalence of periodontal disease in dementia patients,
characterized by increased plaque index (PI), bleeding on
probing (BOP), pocket depth (PD), and clinical attachment
loss (CAL). Chalmers et al. [17] emphasized the need for
regular oral health assessments using standardized tools
like the Brief Oral Health Status Examination to improve
management in dementia care settings. Reviews by Delwel
et al. [18] and Guo et al. [19] identified oral health
challenges in elderly dementia patients, including plaque
accumulation, periodontitis, and decreased salivary flow,
underscoring the need for improved caregiver education
and targeted periodontal interventions.

Studies by Hamza et al. [20] and Maldonado et al. [21]
linked poor periodontal health, as reflected by significant
differences in PPD, BOP, CAL, and PI, with an increased
risk of cognitive impairment. These studies highlighted the
role of inflammation as a mediator between periodontal
disease and cognitive decline. Rejnefelt et al. [22] focused
on oral health challenges in advanced dementia stages,
such as reduced saliva flow and plaque accumulation, while
noting no significant changes in tooth loss or caries. Wu et
al. [23] reported mixed findings regarding the impact of
oral health on cognitive decline, emphasizing the need for
consistent methodologies to clarify these associations.

3.4. In-depth Assessments on Oral Health and
Dementia Correlation

Table 4 illustrates the relationship between oral health
status and dementia across included reviews [16-23]. Ab
Malik et al. [16] examined multiple periodontal indices (e.g.,
DP, gingival bleeding, PD, CAL, CPI, and MABL) and found
that severe periodontal disease is associated with cognitive
deterioration. Guo et al. [19] linked periodontitis to cognitive
impairment, highlighting systemic inflammation as a key
mediator. Their findings showed that worse periodontal
health, measured by indices, such as GI, PI, BOP, and CAL,
significantly increased the risk of cognitive decline (OR =
1.77, p < 0.01).

Delwel et al. [18] identified a dual relationship where
poor oral health in dementia patients exacerbates oral
pathologies, such as candidiasis, stomatitis, and xerostomia,
which in turn complicates dementia management. Hamza et
al. [20] provided a comprehensive view of factors like oral
hygiene, dentition, and salivary markers, suggesting that
inflammatory pathways play a critical role in linking oral
health decline to Alzheimer’s progression. Similarly, Maldo-
nado et al. [21] observed significant increases in BOP, CAL,
GBI, and PPD among dementia patients, supporting the
association between poor periodontal health and cognitive
degradation.

Rejnefelt et al. [22] reported a general deterioration in
oral health among dementia patients, particularly in terms of
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Table 3. Overview of the included investigations.

Shivakumar et al.

Embase/OVID

Study Focus of Review Database(S) Used LEy Fmdmg? related to Oral Health Overall Inference
ID/Refs. and Dementia
. M‘?dhne/ Wulbiesl, Uiels e Higher incidence of periodontal disease Moderate quality with lower
Ab Malik et al . . . ._ |Science, Scopus, k X . o L
Periodontal disease in dementia ) (higher PI, BoP, PD, CAL) in dementia comparability scores; highlights
[16] Cochrane Library,

patients

inflammation in dementia

Chalmers et al
[17]

Oral health assessment tools in

residential aged care

Electronic databases
(1980-2002), secondary
search

Emphasizes the necessity of regular oral
assessments by trained carers; highlights
the Brief Oral Health Status Examination as
a comprehensive tool

Supports the use of specific tools
for dementia patients; need for
continued tool evolution

Delwel et al
[18]

Oral hygiene and health in
elderly with dementia

PubMed, CINAHL,
Cochrane Library

Reports high levels of gingival bleeding,
periodontitis, plaque, candidiasis,
stomatitis, and reduced salivary flow in
elderly with dementia

Suggests a significant prevalence
of oral health issues; underscores
need for better caregiver education

Guo et al [19]

Link between periodontal
disease and cognitive
impairment/dementia

PubMed, Web of Science,
Embase

Found strong association between
periodontitis and cognitive impairment;
moderate/severe periodontitis notably
linked with dementia

Highlights periodontitis as a risk
factor for cognitive impairment,
with detailed statistical analysis

Hamza et al
[20]

Epidemiology of oral health in

dementia

PubMed, Web of Science,
Scopus

Oral health deteriorates in AD/dementia;
periodontal diseases and edentulousness
linked with cognitive decline.

Broad study period and multiple
conditions examined; highlights
need for special oral care in
dementia.

Maldonado et
al [21]

Periodontitis association with
dementia

MEDLINE, EMBASE

Dementia patients show worse periodontal
health than controls; significant differences
in PPD, BOP, GBI, CAL, and PI.

High relevance with strong
statistical backing; suggests need
for periodontal screening in
dementia.

Dementia patients in facilities experience

Limited data but underscores

Rejnefelt et al |Oral health in dementia patients| MEDLINE (Entrez X . . . : . :
. e worse oral health, including higher caries |increased oral health issues in
[22] in facilities PubMed) o X X
incidence and reduced saliva flow. advanced dementia stages.
. - . Highlights need for consistent
Wu et al [23] Longitudinal studies on oral PubMed/Medline, g/g):;%d gﬁf&?%igﬁn?er;r;%i?o?g Oil;ll health methodologies to clarify
health and cognitive decline CINAHL g 4 4 associations between oral health

differences noted among studies.

and cognition.

Table 4. In-depth assessments pertaining to the correlation between oral health and dementia.

PPD)

periodontitis

Sensitivity analysis shows high heterogeneity
for PPD.

Sy Dental/Periodontal Indices Cogm't ve Wy e Overall Findings Statistical Significance
ID/Refs. Associations
Majority report significant differences: higher
Dental Plaque, Gingival Bleeding, plaque, gingival bleeding, deeper pockets, Significant differences in
Ab Malik et |Periodontal Pocketing, CAL, CPI, Correlation with cognitive [and greater CAL in dementia patients. Mixed |plaque, gingival bleeding,
al. [16] Periodontal Disease Severity, MABL, |decline results for CPIL. No significant differences in |CAL (p < 0.05). Mixed
Inflammatory Mediators MABL, but high inflammatory mediators results for CPI (p > 0.05).
associated with decline.
Periodontitis association with . -, OR = . cognitive 1mpa1rment,' Statistically significant
- . . Higher odds of cognitive [consistent worse periodontal status in L _
Guo et al. Cognitive Impairment, Periodontal impairment with dementia patients across multinle indices association for OR = 1.77 (p
[19] Status (GI, PI, BOP, GBI, CPI, CAL, P p P * < 0.01). High heterogeneity

in PPD analysis (p > 0.05).

Delwel et al.
[18]

Plaque Indices (Visible Plaque,
O’Leary, Oral Hygiene Index), Oral
Care Assistance, Oral Pathology
(Candidiasis, Stomatitis,
Xerostomia), Salivary Flow,
Periodontal Health

Increased need for care
and pathology in
dementia

Significant findings in plaque accumulation
and need for oral care assistance. Mixed
results in periodontal health, with significant
instances of oral pathology and reduced
salivary function noted in dementia patients.

Significant plaque
accumulation and oral care
needs (p < 0.01). Mixed
results for periodontal
health (p > 0.05).

Hamza et al.
[20]

Oral Hygiene Status, Dentition,
Periodontal Health, Prosthesis
Status, Oral Pathologies, Salivary
Status, Oral Pathogens,
Inflammatory Markers

Notable decline in oral
health in Alzheimer's
patients; potential links
between oral health and
Alzheimer's disease
progression.

Higher plaque scores, increased bleeding on
probing, fewer natural teeth, and higher
DMEFT scores in Alzheimer's patients.
Significant correlations between poor
periodontal health (higher GI, PI, PPD, CAL)
and Alzheimer's progression. Elevated
inflammatory markers in patients with poor
oral health.

Significant differences in GI,
PI, PPD, CAL (p < 0.001).
Elevated inflammatory
markers linked to poor
health (p < 0.01).
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(Table 4) contd.....
<y Dental/Periodontal Indices Cogm't ve o O Overall Findings Statistical Significance
ID/Refs. Associations

Maldonado et
al. [21]

Periodontal Indices (BOP, CAL, GBI,
PI, PPD)

Worse periodontal health
linked to cognitive
decline

Statistically significant differences with
35.72% increase in BOP, 2.53 mm increase in
CAL, 6.98% increase in GBI, 15.95% increase
in PI, and 1.46 mm increase in PPD in
dementia patients. Standardized mean
differences showed a mean difference of 0.53
indicating worse periodontal health in
dementia patients.

Statistically significant
increases in BOP, CAL, GBI,
PI, PPD (p < 0.001). Mean
difference of 0.53 (p < 0.05).

Rejnefelt et
al. [22]

Dental Status, Caries, Saliva Flow,
Oral Hygiene, Periodontal Health,
Mucosal Alterations

Persistent worsening of
oral health in dementia;
no significant changes in
tooth loss and caries in

some studies.

Higher levels of plaque, gingival bleeding,
and calculus in dementia patients. Common
occurrence of denture stomatitis. Significant
reductions in saliva flow rates noted over
time. Longitudinal data show increasing oral
hygiene and periodontal issues in dementia
patients.

Significant reductions in
saliva flow (p < 0.01). Mixed
results for caries and tooth
loss (p > 0.05).

Mixed results on the
Impact of Oral Health on Cognitive
Status: Teeth Count, Caries,
Mastication, Periodontal Disease,
Personal Dental Care

Wu et al. [23] cognitive status; some

and periodontal issues
with cognitive decline.

impact of oral health on

studies link fewer teeth

Varied findings on the association between
teeth count and cognitive decline.
Development of caries correlated with lower
cognitive test scores. Improved personal
dental care associated with less pronounced
cognitive decline.

Mixed results for teeth count
(p > 0.05). Significant
correlation for caries and
cognitive decline (p < 0.01).

saliva flow and plaque accumulation, while findings on
tooth loss and caries were inconsistent. Wu et al. [23]
explored dental health factors, such as teeth count,
mastication, and caries, noting complex and mixed results.
Improved dental care was linked to less severe cognitive
decline in some studies, but findings lacked consistency.

4. DISCUSSION

The scope and character of these relationships varied,
despite the fact that all of the evaluations included [16-23]
recognised a general pattern of worsening dental health in
dementia patients and its possible influence on cognitive
decline. For example, Ab Malik et al. [16] and Hamza et al.
[20] were more concerned with the inflammatory compo-
nent and proposed that cognitive issues were caused by
systemic inflammation. On the other hand, periodontal
disease as a risk factor for cognitive impairment was the
subject of sound statistical investigations by Guo et al. [19]
and Maldonado et al. [21]. Wu et al. [23] specifically
emphasised the preventive potential of maintaining proper
oral hygiene, while Delwel et al. [18] and Rejnefelt et al.
[22] emphasised the gradual nature of oral health loss in
dementia. The complex relationship between oral health
and cognitive functioning in ageing populations is pre-
sented by this varied but related body of studies.

According to Ab Malik et al. [16], inflammation may play
a part in dementia development, suggesting that inflam-
matory mediators linked to poor dental health may also play
a role in cognitive decline. Similar findings were proposed
by Hamza et al. [20], who also pointed out that a possible
inflammatory pathway connecting periodontitis and neuro-
degeneration may be highlighted by the elevated inflam-
matory markers in Alzheimer's patients with poor oral
health. Guo et al. [19] provided a robust statistical foun-
dation with an odds ratio calculation, highlighting the fact
that periodontitis provides a substantial risk factor towards
cognitive impairment. Their findings were strikingly com-
parable to those of Maldonado et al. [21], who assessed the
development of periodontal diseases in patients suffering
from dementia and found substantial statistical evidence

linking periodontal health to cognitive deterioration. In
addition to Guo et al. [19] reporting significant variation in
probing pocket depth, both publications highlighted perio-
dontal disease as a critical factor in maintaining cognitive
status; however, Maldonado et al. [21] did not address this.

According to Delwel et al. [18] and Rejnefelt et al. [22],
dementia patients have a high rate of oral health issues.
Rejnefelt et al. [22] documented longitudinal decline, while
Delwel et al. [18] concentrated on the necessity of offering
oral care support. Although Delwel et al. [18] also reported
conflicting findings on periodontal health, which tend to
imply less of a causal relationship than what Rejnefelt et al.
[22] described, these studies were comparable in that they
concluded that dementia causes a steady loss in oral health.
By presenting conflicting results about the correlation
between tooth count and cognitive decline and pointing out
that better personal dental care was linked to less severe
cognitive decline, Wu et al. [23] offered a nuanced
perspective. This study stood out from others because it
raised the possibility that maintaining proper dental
hygiene could prevent cognitive decline, an idea that has
not been fully explored in previous research.

According to a review of the literature, those who have
dementia typically have poor dental health [24-26]. The
state of oral health is not substantially impacted by the type
of dementia, such as vascular dementia or Alzheimer's
disease [24, 27, 28]. However, poorer oral hygiene, which is
characterised by increased plaque accumulation and more
common oral illnesses, seems to be associated with a higher
degree of cognitive impairment [24-29]. In the study by
Srisilapanan et al. [30], there was a noteworthy deviation
from the norm. The patients were attending a memory clinic
that also included dental care, which resulted in compara-
tively better oral health results when compared to the
general dementia population.

The way of life of people with dementia also affects their
dental health; there are conflicting findings about whether
living in a nursing home or the community has an impact on
oral health outcomes [31, 32]. According to some research,
there are no appreciable variations in oral health based on
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where a person lives [33-35], but other studies have found
that residents of nursing homes have poor oral health [33,
36], which may be related to the higher levels of cognitive
and functional impairments observed in these environments
[37].

The capacity to maintain oral hygiene is impacted by
cognitive decline in dementia because normal dental care
tasks become more difficult due to worsening executive
functions, working memory, attention, and motor abilities,
including apraxia and diminished hand grip strength
[38-40]. Increased plaque accumulation is frequently the
outcome of this [41, 42], and it is a major cause of
gingivitis and can develop in periodontitis [43]. Main-
taining oral health in people with dementia is essential for
both dental and general health reasons, as periodontitis
has been linked to systemic disorders, such as cardio-
vascular illnesses and type 2 diabetes mellitus [4].

A useful point of reference is provided by the results of
Lin et al. [44], who also conducted an umbrella review on
the more general subject of oral-cognitive linkages. The
intricacy and diversity of variables influencing the
relationship between dental health and cognitive perfor-
mance were acknowledged by the authors of both our
review and the study by Lin et al. [44]. Periodontal
disorders are mentioned as a significant risk factor for
cognitive impairment in both reviews. Similar to Lin et al.,
we discovered that, as shown in the research by Guo et al.
[19] and Maldonado et al. [21], a significant deterioration
in dental health was one of the most important factors
linked to cognitive decline.

By concentrating on dementia patients, our evaluation
provided a more concentrated examination of the effects
of dental health on this demographic. The study by Lin et
al. [44], on the other hand, was more comprehensive,
taking into account a variety of cognitive dysfunctions and
elements, such as masticatory function and the oral
microbiome that were not the main focus of our review.
Additionally, the statistical analysis and longitudinal data
in our research brought to light the progressive loss in
oral health among dementia patients, a feature that Lin et
al. [44] did not fully address. The review was able to go
further into specifics on specific disease mechanisms
because of its focused emphasis. For example, Ab Malik et
al. [16] and Hamza et al. [20] highlighted inflammation
pathways, while Wu et al. [23] discussed the protective
benefits of keeping good oral hygiene. A slight but
significant advantage over the widely utilised strategy
taken by Lin et al. [44] is that this attention allowed for a
more precise delineation of prospective treatment and
preventive interventions that are more closely targeted to
the demands of a dementia patient.

A more specific examination of periodontal health as a
risk factor for dementia and cognitive decline was
provided by Asher et al. [26], who carried out a targeted
evaluation of the long-term effects of poor periodontal
health on cognition. Their findings, which show links
between poor periodontal health and higher risks of
dementia and cognitive decline, are consistent with our
review's finding that periodontal disease is a major
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contributor to cognitive impairment. In addition to the
more general findings from our umbrella review, their
specificity—especially when stratifying the analysis by
degree of tooth loss—offers a deeper understanding of
how different impacts of periodontal deterioration on
cognitive health might occur at different degrees of this
deterioration. This major challenge is further highlighted
by Asher et al.'s [26] critical evaluation of the quality of
the evidence and reverse causality, which shows that even
in this field, improved research methodologies were
underplayed compared to what would be considered
appropriate, necessitating significant improvement.

Skallevold et al. [34] expanded the talks to include a
wider range of mental illnesses, such as dementia, where
it would appear that oral health is related to each of the
conditions listed. The consideration of our review of
inflammatory pathways is consistent with the findings of
Skallevold et al. [34], which emphasise systemic inflam-
mation and microbial imbalance as underlying processes.
In addition to supporting our demand for comprehensive
dental care methods in dementia management, this larger
viewpoint highlights the necessity for interdisciplinary
approaches in addressing these disorders and supports
the biological plausibility of the link between oral health
and cognitive decline.

Our umbrella review did not particularly address the
practical aspects of oral health care for older adults with
dementia living in the community, but Ho et al. [37] did.
Our findings about the increasing decline of oral health in
dementia are consistent with their recognition of the
dearth of accessible, specialised oral health care inter-
ventions and the limited services that are currently
offered. In contrast to the theoretical connections offered
in the preceding steps, the solutions developed by Ho et
al. [37], such as the mobile dental programs and caregiver
-supported oral hygiene, can be regarded as tangible
manifestations of how oral health interventions could be
put into practice.

4.1. Limitations

The primary difficulties of our umbrella review stem
from attempting to compile results from multiple sources
that use and approach diverse criteria. One of the main
issues is the wide variation in the research that defines and
quantifies mental decline and oral health. In this regard, it
will be challenging to draw any firm conclusions about
whether dental health and mental deterioration in
demented patients are directly related, mostly due to the
wide range of results that are not generally applicable.
Furthermore, a large portion of the data we looked at was
derived from observational studies, which frequently fail to
take into consideration all the external factors that could
have an impact on the results. These factors include
disparities in affluence, access to healthcare, nutrition, and
other health issues, among others [45-50]. These variables
can have separate effects on mental and oral health, and if
they are not consistently controlled for in research, it
becomes more difficult to draw firm conclusions about
causality. Furthermore, it can be challenging to determine
if poor dental health causes a loss in mental performance or
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vice versa because some studies only record a single point
in time [50-53].

The reliance on aggregate data obscures individual
variances in the ways that dental health affects mental
decline, which is another significant drawback. While some
research suggests that maintaining proper dental hygiene
may actually prevent mental decline, other research demon-
strates a very strong correlation between poor oral health
and a higher risk of mental decline [54-57]. This contra-
diction implies that the relationship between dental health
and psychomotor function is influenced by individual
characteristics, which could include predispositions or
other lifestyle factors, a nuance that is sometimes obscured
by the analysis of aggregate data from many groups.

4.2. Clinical
Implications

Recommendations and Future

Several useful suggestions are drawn from the results
of our comprehensive analysis, which show a connection
between the cognitive decline of dementia patients and
their declining oral health. Above all, it is critical to
incorporate thorough and frequent dental health exami-
nations into the daily treatment of dementia patients. In
addition to diagnosing and treating current dental dis-
orders, these evaluations ought to emphasise preventative
treatment in order to delay the development of future oral
health difficulties.

Anti-inflammatory techniques should also be taken into
account, given the evidence that suggests a possible infla-
mmatory connection between poor dental health and cog-
nitive impairment. This could entail localised or systemic
therapies to lessen oral cavity inflammation. Additionally,
adequate nutritional support—which includes foods that
reduce inflammation—should be attained.

Individualised dental care regimens are necessary due
to the wide range of ways that oral health affects cognitive
performance. Given the patient's stage of dementia and
general health, these strategies ought to be customised to
meet their needs and capabilities. The maintenance of
regular oral hygiene habits, which have been demons-
trated to have preventive benefits against cognitive dec-
line, should be part of care plans in addition to medical
therapy for oral health issues.

Additionally, carers must receive training and edu-
cation. In situations when the dementia patient may not be
able to maintain good oral hygiene on their own, these
carers should be equipped to offer information or gui-
dance as needed. When assisting a patient with dental
care, behavioural management skills must be part of the
instruction given.

Furthermore, it is evident that more research is nee-
ded to understand the mechanisms and causal relation-
ships behind the cognitive impairment associated with
dental health in dementia. Standardised outcome meas-
urements and methodologies should also be used in future
research to lower variability and enhance finding compa-
rison. In order to maintain cognitive health, such practices
would aid in the development of more targeted therapies
and suggestions for improved oral health.

CONCLUSION

Our research showed an association between poor oral
health and deteriorating mental functions at all times. The
data revealed that problems, such as periodontitis and tooth
loss, were often associated with the risk of mental im-
pairments. The literature review indicated that inflam-
mation may be a common underlying factor for the rela-
tionship between deteriorating oral health and worsening
brain health. Although there were some differences in the
study approaches and their results, it was broadly agreed
that good oral hygiene could help mitigate some decline of
mental abilities in dementia sufferers. Since most of the
studies we looked at were observational and differed in
their approach, it is hard to tell whether one causes the
other. Nonetheless, these findings highlight the importance
of thorough oral care in managing dementia, suggesting
that such care could be a practical way to lessen some
mental decline.

AUTHORS’ CONTRIBUTIONS

R.N.R.,, N.S.A,, and S.B.: The conceptualization of the
study was carried out; G.C.S., G.M., and D.R.: The
methodology was designed; R.N.R. and N.S.A.: The
software was curated; R.N.R. and S.B.: Formal analysis
was conducted; R.N.R. and N.S.A.: The investigation was
led; R.N.R. and N.S.A.: Data curation was also performed;
D.R., M.M.M. and G.M.: The original draft preparation was
done; G.C.S., G.M., and M.C.: Writing—review and editing
conducted; G.C.S., M.C., and G.M.: Supervision was
provided; G.M.: Funding acquisition was managed; D.R.:
Administration was overseen. All authors have read and
agreed to the published version of the manuscript.

LIST OF ABBREVIATIONS

PECO = Population, Exposure, Comparator, Outcome

PI

BOP Bleeding on Probing

PD Pocket Depth

CAL = Clinical Attachment Loss

CONSENT FOR PUBLICATION
Not applicable.

FUNDING
None.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS
Declared none.

REFERENCES

[1] Holmer J, Eriksdotter M, Schultzberg M, Pussinen PJ, Buhlin K.
Association between periodontitis and risk of Alzheimer’s disease,
mild cognitive impairment and subjective cognitive decline: A
case-control study. J Clin Periodontol 2018; 45(11): 1287-98.

Plaque Index



10 The Open Dentistry Journal, 2025, Vol. 19

(8

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

http://dx.doi.org/10.1111/jcpe.13016 PMID: 30289998

Gusman DJR, Mello-Neto JM, Alves BES, et al. Periodontal disease
severity in subjects with dementia: A systematic review and meta-
analysis. Arch Gerontol Geriatr 2018; 76: 147-59.
http://dx.doi.org/10.1016/j.archger.2018.02.016 PMID: 29518672
Kapellas K, Ju X, Wang X, Mueller N, Jamieson LM. The
association between periodontal disease and dementia: A
systematic review and meta-analysis. ] Oral Biol Craniofac Res
2019; 2(1): 3-11.

http://dx.doi.org/10.31487/;.DOBCR.2019.01.005

Kamer AR, Morse DE, Holm-Pedersen P, Mortensen EL, Avlund K.
Periodontal inflammation in relation to cognitive function in an
older adult Danish population. J Alzheimers Dis 2012; 28(3):
613-24.

http://dx.doi.org/10.3233/JAD-2011-102004 PMID: 22045483

Lin JW, Chang CH, Caffrey JL. Examining the association between
oral health status and dementia: A nationwide nested case-
controlled study. Exp Biol Med 2020; 245(3): 231-44.
http://dx.doi.org/10.1177/1535370220904924 PMID: 32039633
Huang X, Hussain B, Chang J. Peripheral inflammation and
blood-brain barrier disruption: Effects and mechanisms. CNS
Neurosci Ther 2021; 27(1): 36-47.
http://dx.doi.org/10.1111/cns.13569 PMID: 33381913

Lee YL, Hu HY, Huang LY, Chou P, Chu D. Periodontal disease
associated with higher risk of dementia: Population-based cohort
study in Taiwan. ] Am Geriatr Soc 2017; 65(9): 1975-80.
http://dx.doi.org/10.1111/jgs.14944 PMID: 28598507

Holmer J, Aho V, Eriksdotter M, et al. Subgingival microbiota in a
population with and without cognitive dysfunction. ] Oral
Microbiol 2021; 13(1): 1854552.
http://dx.doi.org/10.1080/20002297.2020.1854552
33537116

Hegde R, Awan KH. Effects of periodontal disease on systemic
health. Dis Mon 2019; 65(6): 185-92.
http://dx.doi.org/10.1016/j.disamonth.2018.09.011
30384973

Gil-Montoya JA, Sanchez-Lara I, Carnero-Pardo C, et al. Oral
hygiene in the elderly with different degrees of cognitive
impairment and dementia. ] Am Geriatr Soc 2017; 65(3): 642-7.
http://dx.doi.org/10.1111/jgs.14697 PMID: 28024093
Lopez-Jornet P, Zamora Lavella C, Pons-Fuster Lopez E,
Tvarijonaviciute A. Oral health status in older people with
dementia: A case-control study. J Clin Med 2021; 10(3): 477.
http://dx.doi.org/10.3390/jcm10030477 PMID: 33514062

Kamer AR, Craig RG, Niederman R, Fortea ], de Leon M].
Periodontal disease as a possible cause for Alzheimer’s disease.
Periodontol 2000 2020; 83(1): 242-71.
http://dx.doi.org/10.1111/prd.12327 PMID: 32385876

Kasper S, Bancher C, Eckert A, et al. Management of mild
cognitive impairment (MCI): The need for national and
international guidelines. World ] Biol Psychiatry 2020; 21(8):
579-94.
http://dx.doi.org/10.1080/15622975.2019.1696473
32019392

Page M]J, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020
statement: An updated guideline for reporting systematic reviews.
BMJ 2021; 372(71): n71.

http://dx.doi.org/10.1136/bmj.n71 PMID: 33782057

Aromataris E, Fernandez R, Godfrey C, Holly C, Khalil H,
Tungpunkom P. Umbrella Reviews. In: Aromataris E, Munn Z,
Eds. JBI Manual for Evidence Synthesis. JBI 2020.
http://dx.doi.org/10.46658/JBIMES-20-11

Ab Malik N, Walls AWG. Periodontal health status of people with
dementia - A systematic review of case-control studies. Saudi
Dent J 2023; 35(6): 625-40.
http://dx.doi.org/10.1016/j.sdentj.2023.06.004 PMID: 37817782
Chalmers JM, Pearson A. A systematic review of oral health
assessment by nurses and carers for residents with dementia in
residential care facilities. Spec Care Dentist 2005; 25(5): 227-33.
http://dx.doi.org/10.1111/j.1754-4505.2005.th01654.x PMID:

PMID:

PMID:

PMID:

[19]

[24]

[25]

[26]

(28]

[30]

[33]

Shivakumar et al.

16454098

Delwel S, Binnekade TT, Perez RSGM, Hertogh CMPM, Scherder
EJA, Lobbezoo F. Oral hygiene and oral health in older people
with dementia: A comprehensive review with focus on oral soft
tissues. Clin Oral Investig 2018; 22(1): 93-108.
http://dx.doi.org/10.1007/s00784-017-2264-2 PMID: 29143189
Guo H, Chang S, Pi X, et al. The effect of periodontitis on
dementia and cognitive impairment: A meta-analysis. Int ] Environ
Res Public Health 2021; 18(13): 6823.
http://dx.doi.org/10.3390/ijerph18136823 PMID: 34202071
Bokhari SAH, Hamza SA, Asif S. Oral health of individuals with
dementia and Alzheimer’s disease: A review. ] Indian Soc
Periodontol 2021; 25(2): 96-101.
http://dx.doi.org/10.4103/jisp.jisp 287 20 PMID: 33888939
Maldonado A, Laugisch O, Biirgin W, Sculean A, Eick S. Clinical
periodontal variables in patients with and without dementia—A
systematic review and meta-analysis. Clin Oral Investig 2018;
22(7): 2463-74.

http://dx.doi.org/10.1007/s00784-018-2523-x PMID: 29934798
Rejnefelt I, Andersson P, Renvert S. Oral health status in
individuals with dementia living in special facilities. Int J Dent
Hyg 2006; 4(2): 67-71.
http://dx.doi.org/10.1111/j.1601-5037.2006.00157.x
16637907

Wu B, Fillenbaum GG, Plassman BL, Guo L. Association between
oral health and cognitive status: A systematic review. ] Am Geriatr
Soc 2016; 64(4): 739-51.

http://dx.doi.org/10.1111/jgs.14036 PMID: 27037761

Chen X, Clark JJJ, Naorungroj S. Oral health in nursing home
residents with different cognitive statuses. Gerodontology 2013;
30(1): 49-60.
http://dx.doi.org/10.1111/.1741-2358.2012.00644 x
22364512

Scambler S, Curtis S, Manthorpe ], Samsi K, Rooney YM,
Gallagher JE. The mouth and oral health in the field of dementia.
Health 2023; 27(4): 540-58.
http://dx.doi.org/10.1177/13634593211049891 PMID: 34727785
Asher S, Stephen R, Mantyla P, Suominen AL, Solomon A.
Periodontal health, cognitive decline, and dementia: A systematic
review and meta-analysis of longitudinal studies. ] Am Geriatr Soc
2022; 70(9): 2695-709.

http://dx.doi.org/10.1111/jgs.17978 PMID: 36073186

Syrjala AMH, Ylostalo P, Ruoppi P, et al. Dementia and oral health
among subjects aged 75 years or older. Gerodontology 2012;
29(1): 36-42.
http://dx.doi.org/10.1111/.1741-2358.2010.00396.x
20604811

Warren JJ, Chalmers JM, Levy SM, Blanco VL, Ettinger RL. Oral
health of persons with and without dementia attending a geriatric
clinic. Spec Care Dentist 1997; 17(2): 47-53.
http://dx.doi.org/10.1111/.1754-4505.1997.tb00866.x
9582699

Chalmers JM, Hodge C, Fuss JM, Spencer AJ, Carter KD. The
prevalence and experience of oral diseases in Adelaide nursing
home residents. Aust Dent ] 2002; 47(2): 123-30.
http://dx.doi.org/10.1111/.1834-7819.2002.th00315.x
12139265

Srisilapanan P, Jai-Ua C. Oral health status of dementia patients
in Chiang Mai neurological hospital. ] Med Assoc Thai 2013;
96(3): 351-7.

PMID: 23539941

Zhang RQ, Ou YN, Huang SY, et al. Poor oral health and risk of
incident dementia: A prospective cohort study of 425,183
participants. J Alzheimers Dis 2023; 93(3): 977-90.
http://dx.doi.org/10.3233/JAD-221176 PMID: 37212101

Liu S, Dashper SG, Zhao R. Association between oral bacteria and
Alzheimer’s disease: A systematic review and meta-analysis. ]
Alzheimers Dis 2023; 91(1): 129-50.
http://dx.doi.org/10.3233/JAD-220627 PMID: 36404545
Bello-Corral L, Alves-Gomes L, Fernandez-Fernandez JA,

PMID:

PMID:

PMID:

PMID:

PMID:


http://dx.doi.org/10.1111/jcpe.13016
http://www.ncbi.nlm.nih.gov/pubmed/30289998
http://dx.doi.org/10.1016/j.archger.2018.02.016
http://www.ncbi.nlm.nih.gov/pubmed/29518672
http://dx.doi.org/10.31487/j.DOBCR.2019.01.005
http://dx.doi.org/10.3233/JAD-2011-102004
http://www.ncbi.nlm.nih.gov/pubmed/22045483
http://dx.doi.org/10.1177/1535370220904924
http://www.ncbi.nlm.nih.gov/pubmed/32039633
http://dx.doi.org/10.1111/cns.13569
http://www.ncbi.nlm.nih.gov/pubmed/33381913
http://dx.doi.org/10.1111/jgs.14944
http://www.ncbi.nlm.nih.gov/pubmed/28598507
http://dx.doi.org/10.1080/20002297.2020.1854552
http://www.ncbi.nlm.nih.gov/pubmed/33537116
http://dx.doi.org/10.1016/j.disamonth.2018.09.011
http://www.ncbi.nlm.nih.gov/pubmed/30384973
http://dx.doi.org/10.1111/jgs.14697
http://www.ncbi.nlm.nih.gov/pubmed/28024093
http://dx.doi.org/10.3390/jcm10030477
http://www.ncbi.nlm.nih.gov/pubmed/33514062
http://dx.doi.org/10.1111/prd.12327
http://www.ncbi.nlm.nih.gov/pubmed/32385876
http://dx.doi.org/10.1080/15622975.2019.1696473
http://www.ncbi.nlm.nih.gov/pubmed/32019392
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/pubmed/33782057
http://dx.doi.org/10.46658/JBIMES-20-11
http://dx.doi.org/10.1016/j.sdentj.2023.06.004
http://www.ncbi.nlm.nih.gov/pubmed/37817782
http://dx.doi.org/10.1111/j.1754-4505.2005.tb01654.x
http://www.ncbi.nlm.nih.gov/pubmed/16454098
http://dx.doi.org/10.1007/s00784-017-2264-2
http://www.ncbi.nlm.nih.gov/pubmed/29143189
http://dx.doi.org/10.3390/ijerph18136823
http://www.ncbi.nlm.nih.gov/pubmed/34202071
http://dx.doi.org/10.4103/jisp.jisp_287_20
http://www.ncbi.nlm.nih.gov/pubmed/33888939
http://dx.doi.org/10.1007/s00784-018-2523-x
http://www.ncbi.nlm.nih.gov/pubmed/29934798
http://dx.doi.org/10.1111/j.1601-5037.2006.00157.x
http://www.ncbi.nlm.nih.gov/pubmed/16637907
http://dx.doi.org/10.1111/jgs.14036
http://www.ncbi.nlm.nih.gov/pubmed/27037761
http://dx.doi.org/10.1111/j.1741-2358.2012.00644.x
http://www.ncbi.nlm.nih.gov/pubmed/22364512
http://dx.doi.org/10.1177/13634593211049891
http://www.ncbi.nlm.nih.gov/pubmed/34727785
http://dx.doi.org/10.1111/jgs.17978
http://www.ncbi.nlm.nih.gov/pubmed/36073186
http://dx.doi.org/10.1111/j.1741-2358.2010.00396.x
http://www.ncbi.nlm.nih.gov/pubmed/20604811
http://dx.doi.org/10.1111/j.1754-4505.1997.tb00866.x
http://www.ncbi.nlm.nih.gov/pubmed/9582699
http://dx.doi.org/10.1111/j.1834-7819.2002.tb00315.x
http://www.ncbi.nlm.nih.gov/pubmed/12139265
http://www.ncbi.nlm.nih.gov/pubmed/23539941
http://dx.doi.org/10.3233/JAD-221176
http://www.ncbi.nlm.nih.gov/pubmed/37212101
http://dx.doi.org/10.3233/JAD-220627
http://www.ncbi.nlm.nih.gov/pubmed/36404545

Cognitive Decline in Individuals with Dementia and Alzheimer’s Disease

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

Fernéndez-Garcia D, Casado-Verdejo I, Sanchez-Valdeén L.
Implications of gut and oral microbiota in neuroinflammatory
responses in Alzheimer’s disease. Life Sci 2023; 333: 122132.
http://dx.doi.org/10.1016/j.1fs.2023.122132 PMID: 37793482
Skallevold HE, Rokaya N, Wongsirichat N, Rokaya D. Importance
of oral health in mental health disorders: An updated review. J
Oral Biol Craniofac Res 2023; 13(5): 544-52.
http://dx.doi.org/10.1016/j.jobcr.2023.06.003 PMID: 37396968
Kiuchi S, Cooray U, Kusama T, et al. Oral status and dementia
onset: Mediation of nutritional and social factors. ] Dent Res
2022; 101(4): 420-7.
http://dx.doi.org/10.1177/00220345211049399 PMID: 34796750
Kittner SJ, Taylor BL. Oral health and brain health. Neurology
2024; 102(2): €208089.
http://dx.doi.org/10.1212/WNL.0000000000208089
38165350

Ho BV, van der Maarel-Wierink CD, de Vries R, Lobbezoo F. Oral
health care services for community-dwelling older people with
dementia: A scoping review. Gerodontology 2023; 40(3): 288-98.
http://dx.doi.org/10.1111/ger.12670 PMID: 36440580

Kusama T, Takeuchi K, Kiuchi S, Aida J, Osaka K. Poor oral health
and dementia risk under time-varying confounding: A cohort study
based on marginal structural models. ] Am Geriatr Soc 2024;
72(3): 729-41.

http://dx.doi.org/10.1111/jgs.18707 PMID: 38064294

Shieu B, Teng CH, Chan YN, et al. Comparing the experiences of
participants with mild cognitive impairment and mild dementia
during an oral health intervention. Innov Aging 2023; 7(9):
igad123.

http://dx.doi.org/10.1093/geroni/igad123 PMID: 38034933

Kim KS, Ahn S, Han JW, et al. Oral health and risk of cognitive
disorders in older adults: A biannual longitudinal follow-up cohort.
J Oral Rehabil 2023; 50(9): 792-801.
http://dx.doi.org/10.1111/joor.13486 PMID: 37159220

Jockusch J, Nitschke S, Hopfenmiiller W, Schierz O, Hahnel S,
Nitschke I. Impact of an oral hygiene intervention in people with
and without dementia on oral health parameters—results from the
oral health, bite force, and dementia (OrBiD) pilot study. J Clin
Med 2022; 11(5): 1356.

http://dx.doi.org/10.3390/jcm11051356 PMID: 35268447

Farsai PS. Cognitive impairment in older adults and oral health
considerations. Clin Geriatr Med 2023; 39(2): 295-310.
http://dx.doi.org/10.1016/j.cger.2023.01.001 PMID: 37045534

Yoo JE, Huh Y, Park SH, et al. Association between dental
diseases and oral hygiene care and the risk of dementia: A
retrospective cohort study. ] Am Med Dir Assoc 2023; 24(12):
1924-1930.e3.

http://dx.doi.org/10.1016/j.jamda.2023.08.011 PMID: 37709259
Lin CS, Chen TC, Verhoeff MC, Lobbezoo F, Trulsson M, Fuh JL.
An umbrella review on the association between factors of oral
health and cognitive dysfunction. Ageing Res Rev 2024; 93:
102128.

http://dx.doi.org/10.1016/j.arr.2023.102128 PMID: 38007045
Almeida LE, Cicciu M, Doetzer A, Beck ML, Cervino G, Minervini
G. Mandibular condylar hyperplasia and its correlation with
vascular endothelial growth factor. J Oral Rehabil 2023; 50(9):
845-51.

http://dx.doi.org/10.1111/joor.13487 PMID: 37133441

PMID:

[46]

[47]

[48]

11

Inchingolo A, Patano A, Coloccia G, et al. Treatment of class III
malocclusion and anterior crossbite with aligners: A case report.
Medicina 2022; 58(5): 603.
http://dx.doi.org/10.3390/medicina58050603 PMID: 35630020
Langaliya A, Alam MK, Hegde U, Panakaje MS, Cervino G,
Minervini G. Occurrence of Temporomandibular Disorders among
patients undergoing treatment for Obstructive Sleep Apnoea
Syndrome (OSAS) using Mandibular Advancement Device (MAD):
A Systematic Review conducted according to PRISMA guidelines
and the Cochrane handbook for systematic reviews of
interventions. J Oral Rehabil 2023; 50(12): 1554-63.
http://dx.doi.org/10.1111/joor.13574 PMID: 37644889

Minervini G, Marrapodi MM, Cicciu M. Online Bruxism-related
information: Can people understand what they read? A cross-
sectional study. J Oral Rehabil 2023; 50(11): 1211-6.
http://dx.doi.org/10.1111/joor.13519 PMID: 37232129

Ahmed S, Awadalkreem F, Baroudi K. Knowledge and practice of
the different maxillofacial prostheses among sudanese dental
practitioners: A Cross-sectional Study. Open Dent J 2024; 18(1):
BMS-TODENT]J-2024-47.
http://dx.doi.org/10.2174/0118742106319214240705113136

Lo Giudice A, Ronsivalle V, Santonocito S, et al. Digital analysis of
the occlusal changes and palatal morphology using elastodontic
devices. A prospective clinical study including Class II subjects in
mixed dentition. Eur J Paediatr Dent 2022; 23(4): 275-80.
http://dx.doi.org/10.23804/ejpd.2022.23.04.3 PMID: 36511914
Alshahrani FA, AlGhamdi M, Alghamdi D, et al. Nanocomposite
provisional resin: Effect of nanoparticles addition on the physical
properties and antimicrobial activities in vitro. Prosthesis 2024;
6(4): 952-69.

http://dx.doi.org/10.3390/prosthesis6040069

Juneja S, Miranda G, Eram A, Shetty N, K N C, Keni LG.
Investigating the influence of all-ceramic prosthetic materials on
implants and their effect on the surrounding bone: A finite
element analysis. Prosthesis 2024; 6(1): 74-88.
http://dx.doi.org/10.3390/prosthesis6010006

Guerrini L, Tobia L, Fiasca F, et al. Preventive habits in university
workers during SARS-CoV-2 pandemic. Open Dent J 2024; 18(1):
€18742106269156.
http://dx.doi.org/10.2174/0118742106269156231220074711

Del Giudice C, Rengo C, Maglitto M, Armogida NG, Iaculli F,
Rengo S, et al. Cytotoxicity effects and differentiation potential of
ormocer-based and nanohybrid composite resins on human dental
pulp stem cells. Dent Mater 2024; 40(6): 984-92.
http://dx.doi.org/10.1016/j.dental.2024.05.011 PMID: 38724333
Alshadidi AAF, Alshahrani AA, Aldosari LIN, et al. Investigation on
the application of Artificial Intelligence in prosthodontics. Appl
Sci 2023; 13(8): 5004.

http://dx.doi.org/10.3390/app13085004

Vaid NR, Sabouni W, Wilmes B, Bichu YM, Thakkar DP, Adel SM.
Customized adjuncts with clear aligner therapy: “The golden
circle model” explained! ] World Fed Orthod 2022; 11(6): 216-25.
http://dx.doi.org/10.1016/j.ejwf.2022.10.005 PMID: 36400659
Fidyawati D, Masulili SLC, Iskandar HB, Suhartanto H, Soeroso Y.
Artificial Intelligence for detecting periodontitis: Systematic
literature review. Open Dent J 2024; 18(1): e18742106279454.
http://dx.doi.org/10.2174/0118742106279454240321044427


http://dx.doi.org/10.1016/j.lfs.2023.122132
http://www.ncbi.nlm.nih.gov/pubmed/37793482
http://dx.doi.org/10.1016/j.jobcr.2023.06.003
http://www.ncbi.nlm.nih.gov/pubmed/37396968
http://dx.doi.org/10.1177/00220345211049399
http://www.ncbi.nlm.nih.gov/pubmed/34796750
http://dx.doi.org/10.1212/WNL.0000000000208089
http://www.ncbi.nlm.nih.gov/pubmed/38165350
http://dx.doi.org/10.1111/ger.12670
http://www.ncbi.nlm.nih.gov/pubmed/36440580
http://dx.doi.org/10.1111/jgs.18707
http://www.ncbi.nlm.nih.gov/pubmed/38064294
http://dx.doi.org/10.1093/geroni/igad123
http://www.ncbi.nlm.nih.gov/pubmed/38034933
http://dx.doi.org/10.1111/joor.13486
http://www.ncbi.nlm.nih.gov/pubmed/37159220
http://dx.doi.org/10.3390/jcm11051356
http://www.ncbi.nlm.nih.gov/pubmed/35268447
http://dx.doi.org/10.1016/j.cger.2023.01.001
http://www.ncbi.nlm.nih.gov/pubmed/37045534
http://dx.doi.org/10.1016/j.jamda.2023.08.011
http://www.ncbi.nlm.nih.gov/pubmed/37709259
http://dx.doi.org/10.1016/j.arr.2023.102128
http://www.ncbi.nlm.nih.gov/pubmed/38007045
http://dx.doi.org/10.1111/joor.13487
http://www.ncbi.nlm.nih.gov/pubmed/37133441
http://dx.doi.org/10.3390/medicina58050603
http://www.ncbi.nlm.nih.gov/pubmed/35630020
http://dx.doi.org/10.1111/joor.13574
http://www.ncbi.nlm.nih.gov/pubmed/37644889
http://dx.doi.org/10.1111/joor.13519
http://www.ncbi.nlm.nih.gov/pubmed/37232129
http://dx.doi.org/10.2174/0118742106319214240705113136
http://dx.doi.org/10.23804/ejpd.2022.23.04.3
http://www.ncbi.nlm.nih.gov/pubmed/36511914
http://dx.doi.org/10.3390/prosthesis6040069
http://dx.doi.org/10.3390/prosthesis6010006
http://dx.doi.org/10.2174/0118742106269156231220074711
http://dx.doi.org/10.1016/j.dental.2024.05.011
http://www.ncbi.nlm.nih.gov/pubmed/38724333
http://dx.doi.org/10.3390/app13085004
http://dx.doi.org/10.1016/j.ejwf.2022.10.005
http://www.ncbi.nlm.nih.gov/pubmed/36400659
http://dx.doi.org/10.2174/0118742106279454240321044427

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Eligibility Criteria
	2.1.1. Population
	2.1.2. Exposure
	2.1.3. Comparator
	2.1.4. Outcome

	2.2. Search Strategy across Databases
	2.3. Data Extraction Protocol
	2.3.1. Bibliographic Information
	2.3.2. Review Details
	2.3.3. Demographic and Clinical Variables
	2.3.4. Oral Health Survey
	2.3.5. Cognitive Evaluations
	2.3.6. Controlling for Confounding Factors

	2.4. Bias Evaluation Methodology

	3. RESULTS
	3.1. Study Selection Process
	3.2. Bias Assessment Observations
	3.3. Summary of Incorporated Studies
	3.4. In-depth Assessments on Oral Health and Dementia Correlation

	4. DISCUSSION
	4.1. Limitations
	4.2. Clinical Recommendations and Future Implications

	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	CONSENT FOR PUBLICATION
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES


