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ABSTRACT

Background: Aging leads to changes that affect the functionality of the stomatognathic system, which can result in masticatory
disorders. The loss or reduction in masticatory efficiency is often reported as one of the main complaints among healthy older
adults. Due to variability and imprecision in prevalence estimates, there is a gap in specific knowledge about the true severity of
masticatory issues in this population.

Objective: To determine the prevalence of masticatory disorders in community-dwelling older adults.

Methods: The prevalence of self-assessed masticatory disorders in community-dwelling older adults was investigated. A
search was conducted in the electronic databases Cinahl, Embase, Lilacs, Livivo, PubMed/Medline, Scopus, Web of Science,
Google Scholar, OpenGrey and Proquest. The search strategy was adapted for each database using specific terms and keywords.
Population-based cross-sectional/ecological studies that used questionnaires to identify masticatory disorders in individuals
aged 60years or older, living in the community were included. Of the 7008 articles identified in the databases and grey literature,
22 articles were included for data extraction and analysis.

Results: High heterogeneity was observed among the prevalence estimates (I>=100%) for the different studies included in the
analysis, which was not explained by the mean age of the study population or sample size when evaluated using a meta-regression
model (p <0.05). The pooled prevalence of masticatory disorders was 36% (95% CI=0.28-0.43; I>=100%), with individual study
estimates ranging from 4.3% to 61.7%.

Conclusion: The prevalence of self-assessed masticatory disorders in community-dwelling older adults is approximately 36%.

1 | Introduction stomatognathic system [1, 2]. These age-related changes often

result in a decline in masticatory function, such as reduced ef-
Aging is a natural, gradual, global and inherent process that  ficiency in food bolus preparation, difficulty in grinding and
leads to changes in anatomy and physiology, affecting the pulverising food and decreased bite force. These masticatory
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changes are particularly important to assess in older adults, as
they can impact overall health and quality of life [3].

However, measuring masticatory disorders presents significant
challenges due to the complex nature of the stomatognathic
system and the various factors that influence its function, such
as dental status, prosthetic adaptation and oral health condi-
tions [4, 5]. Loss or reduction in masticatory efficiency is fre-
quently cited as one of the main complaints among healthy older
adults [6].

Previous studies indicate that the prevalence of unsatisfac-
tory masticatory capacity in community-dwelling older adults
ranges from 14.3% to 49.7% [7-9]. However, there is consider-
able variability in the methods used to assess masticatory disor-
ders across studies, with some relying on subjective self-reports,
while others use clinical evaluations. This lack of standardisa-
tion complicates the comparison of prevalence estimates and the
understanding of the true impact of masticatory issues in the
elderly population.

Given the complexities involved in accurately measuring mas-
ticatory disorders, it is essential to better define and address
these parameters in research. It is crucial to assess the prev-
alence of masticatory disorders in community-dwelling older
adults to develop effective strategies to promote and prevent
declines in masticatory capacity [10]. Therefore, the aim of
this systematic review and meta-analysis is to determine the
prevalence of masticatory disorders in community-dwelling
older adults and to highlight the challenges in assessing these
conditions.

2 | Methods

This systematic review was conducted in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines [11]. The review protocol was
registered in the International Prospective Register of Systematic
Reviews (PROSPERO) (CRD42020202495).

2.1 | Search Strategy and Selection Criteria

The search was conducted in the following databases: Cinahl,
Embase, Lilacs, Livivo, PubMed/Medline, Scopus, Web of
Science, and in grey literature sources such as Google Scholar,
Open Grey and Proquest, including theses and dissertations.
The search strategy was tailored to each database, and the terms
were selected from the PubMed MeSH terms and EMBASE
EMTREE Terms, considering the studied condition, exposure
and outcomes included in the review.

References were managed, and duplicates were removed using
virtual software (EndNote Web). The articles were selected
through two phases, both conducted independently by the same
reviewers (I.L.F. and L.C.P.T.). In Phase 1, articles were selected
based on the title and abstract, excluding those that did not meet
the inclusion criteria. In Phase 2, full texts were read by the
same reviewers, and studies were excluded according to eligi-
bility criteria.

Eligible studies included original articles reporting the prev-
alence of masticatory disorders in community-dwelling older
adults of both sexes, aged 60years or older, where the method or
sampling process clearly indicated that the population was rep-
resentative of the source population. Studies using self-reported
symptom questionnaires, whether validated or not, to determine
the prevalence of masticatory disorders were included. The
search included studies in any language and without restrictions
on publication time.

Studies were excluded if they included individuals under
60years of age, children, adolescents and adults alongside indi-
viduals aged 60years or older, and if they did not present age-
stratified data in the results. Also excluded were studies that did
not report prevalence results for masticatory disorders or did
not provide sufficient data to calculate estimates, studies that
assessed masticatory efficiency or performance using colorimet-
ric capsules, colour-changing chewing gum, gum tests, sieving
systems or masticatory function with food. Studies exclusively
investigating residents of nursing homes, individuals receiving
home care or those with specific diseases or undergoing dental
prosthesis evaluations were also excluded, as were reviews, let-
ters, books, conference abstracts, case reports, case series, opin-
ion articles, technical papers, guidelines and studies without
population-based samples.

Data from the selected articles were tabulated according to
characteristics such as author, year of publication, country of
publication, sample size, mean age of participants, percentage
of men and women, reported prevalence and the method of as-
sessment used.

2.2 | Risk of Bias Assessment

Each study was analysed individually and independently by
two reviewers (I.L.F. and L.C.P.T.). In cases of disagreement
between the investigators, a third reviewer (R.C.) was con-
sulted. The risk of bias was assessed using the Joanna Briggs
Institute's critical appraisal tools: Checklist for Cross-Sectional
Studies [12].

2.3 | Meta-Analysis

A meta-analysis of proportions was conducted using a random-
effects model, weighted by the inverse of the variance. For the
calculation of variance, represented by the Tau values, the
DerSimonian-Laird estimator was used [13]. Heterogeneity
between studies was assessed using the inconsistency index
(I?) [14]. Confidence intervals of 95% were calculated using the
Clopper-Pearson method. All analysis and the construction of
the forest plot were performed in the RStudio programming en-
vironment, version 1.2.1335 (RStudio Inc., Boston, USA), using
the R programming language.

To ensure greater robustness of the estimates obtained, a sen-
sitivity analysis was planned to check whether any study with
low statistical power could have distorted the results. For this,
a sample calculation was conducted considering margins of
error of 5% and 1%, with 95% confidence intervals. The sample
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PRISMA 2020 Flow Diagram for new systematic reviews that included searches of databases, registers, and other sources
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FIGURE1 | Flowchart of the search and selection phases of the systematic review. Source: Page et al. [15].

size was based on the prevalence obtained from the inclusion
of all studies, assuming inference for an infinite population. A
random-effects meta-regression was also performed to assess
the influence of the mean age of the studies included in the anal-
ysis on the variation of the observed effect size, with a signifi-
cance level of 5%.

In order to identify any possible source of heterogeneity, a sub-
group analysis was conducted, dividing the studies into four
groups based on the definitions used to determine masticatory
disorders (‘chewing difficulty’, ‘chewing disability’, ‘chewing
problem’ and ‘chewing discomfort’). In this regard, an extensive
search was also conducted, including a database in a language
other than English (LILACS), which reduced the likelihood of
this bias. Additionally, a publication bias was assessed by funnel
plot and Egger's test.

3 | Results
3.1 | Study Selection

Figure 1 shows the flowchart describing the study identifica-
tion process. A total of 8761 articles were found. After removing
duplicates, 5015 studies remained for the step of carefully ana-
lysing titles and abstracts, resulting in 434 studies for the next
phase. After reading the full texts, 30 articles were retained for

data extraction, with 2 additional studies selected by the expert
on the review team. In the end, 22 studies were included for re-
sult synthesis.

3.2 | Characteristics of the Studies

Of the 22 selected articles, 14 were from Asian countries. The
sample size ranged from 557 [16] participants to 63602 [17].
The reported prevalence varied from 4.3% [18] of individuals
dissatisfied with bite and chewing to 61.7% [19] of individuals
reporting discomfort while chewing. A detailed summary of the
characteristics of the included studies, as well as their main re-
sults, is presented in Table 1.

3.3 | Assessment of Risk of Bias

Regarding the overall risk of bias, within the studies classified as
cross-sectional, two studies were classified as high risk of bias,
seven were classified as moderate risk of bias and five were clas-
sified as low risk of bias. Among the studies classified as prev-
alence studies, five were classified as low risk of bias and one
was classified as high risk of bias. In the cohort studies, both
were classified as low risk of bias. The results on the risk of bias
are described in Figure 2 (Figure 2A for cross-sectional studies;
Figure 2B for prevalence studies; Figure 2C for cohort studies).
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D7: Were the outcomes measured in a valid and reliable way?
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FIGURE2 | Risk of bias assessment for (a) cross-sectional studies, (b) prevalence studies and (c) cohort studies.
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3.4 | Meta-Analysis

For the meta-analysis, 21 of the 22 studies identified were con-
sidered; the study by Cho and Kim [21], was excluded from the
analysis as it reported different prevalences of masticatory disor-
ders based on age group and the level of those alterations.

A total of 165220 community-dwelling elderly individuals were
included in the analysis from the 21 selected studies. The pooled
prevalence of masticatory disorders was 36% (95% CI=28%-
43%; I>=100%) among the elderly (Figure 3). The average age of
the samples in the included studies did not appear to influence
the observed prevalence when analysed using a meta-regression
model (p>0.05).

In the sensitivity analysis based on sample size calculation with
a 5% margin of error, the required sample size was 354 individu-
als, allowing all studies to be included in the analysis. However,
with a more stringent 1% margin of error, the required sample
size increased to 8774 individuals, resulting in the inclusion of
only 4 studies, which slightly changed the estimates to 33% (95%
CI1=19%-48%; I>=100%).

No publication bias was detected by the funnel plot and the
Egger's test (p=0.063) (Appendix A). The existing heterogeneity
in the analysis persisted even when subdivided into subgroups.
The estimated prevalence according to subgroups was 36% (95%
CI=28%-43%; I?=100%), underlying shown in Appendix B.

Study Events Total
Steele et al. 1997 98 2280
Kamdem et al., 2017 97 992 =
Lexoboom et al.,2012 116 557
Shiota et al., 2023 15200 63602
Yamamoto- Kuramoto et al, 2023 11194 44083
Leeetal, 2015 2588 9840
Kida et al., 2007 297 1031
Nascimento et al., 2024 321 973
Aakriti et al., 2021 344 1003
Laudisio et al., 2016 405 1155
Milagres et al., 2022 831 2341
Milagres et al., 2018 783 2126
Kimetal,, 2023 1275 3437
Loetal, 2016 669 1793
Shinetal., 2022 1332 3076
Dias-da-Costa et al., 2010 2547 5124
Srinarupat et al 2022 1231 2310
Park etal., 2013 2674 4924
Park; Son Hong, 2017 5999 10543
Kim; Jin, 2018 1790 2904
Moon; Hong, 2017 695 1126
Random effects model 165220

4 | Discussion

The notable increase in interest in understanding the chew-
ing process, along with questions about how this process is af-
fected over the years in individuals, has created a demand to
understand and know the prevalence of these alterations in
community-dwelling elderly individuals. Most of the studies
published were from the period between 2007 and 2024, with
the majority conducted in the last Syears.

The findings indicate significant variation in the locations
where the studies were conducted. Additionally, there was vari-
ation in the geographical perspective, with data collection sites
ranging from districts, states, municipalities, cities, sub-districts
and villages. This geographical and territorial diversity led to
substantial inconsistency in sample sizes across the selected
studies, ranging from 557 [16] individuals in a city in Sweden to
63602 [17] participants in Japan.

The percentage of age and sex was homogeneous among the se-
lected studies, with 86.36% of the articles having more females
in their samples than males. This result may relate to the gen-
eral observation that women use healthcare services more fre-
quently than men, possibly due to greater interest in their health
and a higher willingness to participate in research and surveys.

Another point for discussion is the significant divergence in data
collection methods among the selected articles. Although all

Proportion 95%-Cl Weight

0.04 [0.03;0.05] 48%
0.10 [0.08;0.12) 47%
- 021 [0.18;024] 47%
024 [0.24;024] 48%
025 [0.25;0.26] 48%
026 [0.25;027] 48%
- 029 [0.26;032] 47%
- 0.33 [0.30;0.36] 4.7%
- 034 [0.31;037] 47%
T 0.35 [0.32;0.38] 48%
: 0.35 [0.34;0.37] 48%
i 0.37 [0.35;0.39] 48%

: 0.37 [0.35;0.39] 48%
- 0.37 [0.35;0.40] 48%
043 [042;045] 48%
050 [0.48;051] 48%
053 [0.51;055] 4.8%
054 [0.53;056] 48%
057 [0.56;058] 48%
062 [060;063] 48%
- 062 [0.59;065] 47%
<ot 0.36 [0.28; 0.43] 100.0%

Heterogeneity: 1Z = 100%, t° = 0.0319, p =0 !

01 02 03 04 05 06

FIGURE3 | Forest plot of the meta-analysis of the prevalence of chewing alterations in community-dwelling elderly individuals.
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used self-assessment methods, the questions posed by research-
ers to collect the data of interest differed in each study.

Although self-reported questionnaires were primarily devel-
oped for epidemiological purposes, as in this study, and are
frequently used due to their practicality and relatively low
cost, the predominance of self-reported data in many of the in-
cluded studies still represents a significant limitation. This oc-
curs because they are subject to recall bias and the subjectivity
of participants' responses. Individuals may underestimate or
overestimate masticatory problems based on their personal
perception of oral health, educational level or even the phras-
ing of survey questions. This subjectivity can compromise the
accuracy and comparability of prevalence estimates across
studies [37, 38].

Additionally, the absence of objective evaluations in some
studies limits the ability to validate self-reported information.
Objective methods, such as clinical assessments conducted by
trained professionals or the use of standardised instruments,
provide more reliable and consistent estimates. The lack of these
evaluations may also obscure conditions that are not perceived
or recognised by participants, leading to underreporting of mas-
ticatory disorders [37, 38].

These limitations highlight the importance of future stud-
ies that combine subjective and objective approaches.
Furthermore, guidelines recommend using specific self-
reported questionnaires, and opting to use them can improve
data accuracy and contribute to a more robust understanding
of the prevalence and impact of masticatory disorders in the
elderly population [39].

Despite this, articles could be subdivided into groups based on
the definitions used to determine masticatory disorders. The
first group used the term ‘chewing difficulty’ [9, 16, 17, 27-30,
36], the second group defined it as ‘chewing disability’ [19,
21-24, 33], the third group referred to it as ‘chewing problem’
[20, 26, 27, 35], and the fourth group defined it as ‘chewing dis-
comfort’ [19, 25, 32, 34].

However, some articles did not fit into any of these groups and
used concepts like ‘chewing dissatisfaction’ [18]. This variability
in terminology reflects the lack of standardisation in obtaining
these data.

Only one of the selected articles provided a definition of what
characterised chewing dysfunction, which was reported symp-
toms or an objective deficit in chewing selected foods [27]. Other
articles only specified the question used to obtain the data, and
in some cases, this information was omitted. This created dif-
ficulties in data tabulation, as it was not clear how each study
conceptualised the reported symptoms.

The selected articles showed significant variation in the prev-
alence rates found, ranging from 4.3% [18] to 61.7% [19]. This
variation could not be justified by factors such as age and sex.

However, methodological differences, lack of definition for
chewing problems, data collection methods, absence of validity

evidence for instruments and lack of a standardised question-
naire model led to high heterogeneity among the selected studies.

A subgroup analysis was conducted, dividing the studies into
four groups based on the definitions used to determine mastica-
tory disorders (‘chewing difficulty’, ‘chewing disability’, ‘chewing
problem’ and ‘chewing discomfort’) in an attempt to mitigate the
high heterogeneity observed. However, the heterogeneity per-
sisted. Systematic reviews of prevalence studies often exhibit high
heterogeneity due to variations in sample sizes, population charac-
teristics and methodological differences [40]. These factors likely
contributed to the substantial heterogeneity in the study at hand.

To address these challenges, a sensitivity analysis was incorpo-
rated to explore how the findings were influenced under differ-
ent scenarios, such as stricter margins of error or the exclusion
of studies with low statistical power. However, although the
sensitivity analyses provided insights into the stability of the es-
timates, they also highlighted the complexity of drawing defini-
tive conclusions when faced with methodological inconsistencies
across studies. A more in-depth discussion of these sensitivity
scenarios strengthens the robustness of the study’s findings and
underscores the need for standardised criteria in future research
to reduce heterogeneity and improve interpretability.

In this review, three studies [19, 20, 27] presented a high risk of
bias with low methodological quality. This was primarily due to
poor methodological descriptions, lack of reliable methods for
assessing the prevalence of chewing alterations, resulting in un-
reliable results, failure to identify confounding factors and lack
of strategies to address these factors.

Seven studies [16, 21, 25, 30, 32, 33, 35] were classified as having
a moderate risk of bias and methodological quality, mainly due
to the lack of objective and standardised criteria for measuring
the condition and not identifying and controlling confounding
factors.

Ultimately, 12 studies demonstrated a low risk of bias and high
methodological quality [9, 17, 18, 22, 23, 24, 26, 28, 29, 31, 34, 36|
presented a low risk of bias with high methodological qual-
ity. These studies described their methodology in more de-
tail. However, the limitations previously mentioned should be
considered.

This is the first systematic review to estimate the prevalence of
masticatory disorders in community-dwelling elderly individu-
als. Such knowledge can contribute to understanding the mag-
nitude of the number of elderly affected by these alterations and
fill this knowledge gap. By discussing these findings within a
broader functional health model, we can highlight the profound
impact of chewing difficulties on other aspects of health, such as
nutrition, mental well-being and social interaction. This infor-
mation could encourage studies investigating associated factors
and inform public health strategies to address potential conse-
quences like weight loss and food refusal.

However, it is clear that methods need to be implemented to
overcome the methodological barriers found in the original
studies to produce knowledge with fewer confounding criteria,
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greater rigour and a higher level of evidence certainty. This
study is important not only in raising awareness of masticatory
disorders but also in guiding preventive strategies to enhance
the overall health and quality of life.

5 | Conclusion
The pooled prevalence of masticatory disorders in community-

dwelling elderly individuals was 36% (95% CI=0.28-0.43;
2=100%).
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Appendix A
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Appendix B

Forest Plot of the Meta-Analysis of the Prevalence of Chewing Alterations in Community-Dwelling Elderly Individuals Subdivided
Into Subgroups

Study Events Total Proportion 95%-Cl Weight
chewing problem

Aakriti et al., 2021 344 1003 - 0.34 [0.31;0.37] 4.7%
Srinarupat et al., 2022 1231 2310 ' 053 [0.51;055] 4.8%
Kim; Jin, 2018 1790 2904 062 [0.60;063] 4.8%
Random effects model 6217 ~—eeaSR—— 0.50 [0.34; 0.66] 14.3%

chewing disability
Steele et al., 1997 98 2280 0.04 [0.03;0.05] 4.8%

Kamdem et al., 2017 97 992 0.10 [0.08;0.12] 4.7%
Kida et al., 2007 297 1031 - i 0.29 [0.26;0.32] 4.7%
Nascimento et al., 2024 321 973 - 0.33 [0.30;0.36] 4.7%
Dias-da-Costa et al.,2010 2547 5124 0.50 [0.48;0.51] 48%
Park; Son Hong, 2017 5999 10543 0.57 [0.56;0.58] 4.8%

Random effects model 20943 ~—eeu——— 0.28 [0.12; 0.47] 28.6%

chewing discomfort
Kim et al., 2023 1275 3437 ; 0.37 [0.35;0.39] 4.8%

Shin et al., 2022 1332 3076 043 [042;045] 48%
Park et al., 2013 2674 4924 054 [053;056] 4.8%
Moon; Hong, 2017 695 1126 . 062 [0.59;065] 4.7%

Random effects model 12563 —=agiine-— 0.49 [0.38; 0.60] 19.1%
Heterogeneity =99%, t° =0.0122, p <0.01 :
chewing difficulty
Lexoboom et al.,2012 116 557 N 0.21 [0.18;0.24] 4.7%

Shiota et al., 2023 15200 63602 024 [024;024] 48%
Yamamoto- Kuramoto et al., 2023 11194 44083 025 [0.25;026] 48%
Leeetal., 2015 2588 9840 0.26 [0.25;0.27] 4.8%
Laudisio et al., 2016 405 1155 ) 0.35 [0.32;0.38] 4.8%
Milagres et al., 2022 831 2341 ; 0.35 [0.34,0.37] 48%
Milagres et al., 2018 783 2126 : 0.37 [0.35;0.39] 48%
Loetal, 2016 669 1793 = 0.37 [0.35;0.40] 48%
Random effects model 125497 ’ 0.30 [0.25; 0.35] 38.1%
Random effects model 165220 ~eaifie-- 0.36 [0.28; 0.43] 100.0%

Heterogeneity: /2 = 100%, ©° = 0,0319, p =0 A
Test for subgroup differences: y, = 14.71,df =3 (p <0.019.1 0.2 0.3 04 05 06
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