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Key summary points
Aim  This study is the first to explore the prevalence of oral frailty among older adults through systematic review and 
meta‑analysis.
Findings  The overall pooled prevalence of oral frailty and oral pre-frailty in older adults was 24% and 57% respectively.
Message  Oral frailty was common in older adults and various characteristics such as gender, source, country, study design 
and evaluation scales may affect its prevalence.

Abstract
Background  In recent years, oral frailty was proposed as a new concept regarding dental and oral health in older adults. 
Poor oral health is linked to preserving general health and has become a geriatric public health problem that deeply affects 
healthy aging. While in present, evidence on the prevalence associated with oral frailty in older adults remains unclear.
Objective  To systematically evaluate the prevalence of oral frailty among older adults, stratified by relevant factors such as 
gender, source, study design, region, and the evaluation scales for oral frailty and provide an evidence-based foundation for 
healthcare professionals and policymakers to formulate relevant measures.
Methods  Ten electronic databases were systematically searched from inception to September 2023, including PubMed, 
Web of Science, Embase, PsycINFO, The Cochrane Library, CINAHL, China National Knowledge Infrastructure Database 
(CNKI), Chinese Biomedical Database (Sinomed), Weipu Database, and Wanfang database. Based on the Stata 15.0 software 
package, a random effect model was used to calculate the pooled prevalence of oral frailty among older adults. In addition, 
sensitivity analysis, subgroup analysis, and meta-regression were conducted based on different study characteristics to detect 
heterogeneity sources. Funnel plots, Begg’s and Egger’s tests were used to evaluate the publication bias.
Results  Eighteen studies with a total of 12,932 older adults were included for meta-analysis. The pooled prevalence of oral 
frailty and oral pre-frailty was 24% (95% CI: 20–28%) and 57% (95% CI: 52–61%) respectively. Based on different assessment 
tools of oral frailty, the pooled prevalence of oral frailty was higher when using the OFI-8 scale (44.1%; 95% CI: 35.4–52.8%) 
than the OFI-6 scale (18.3%; 95% CI: 15.8–20.8%) or OF checklist (22.1%; 95% CI: 17.4–26.7%). The prevalence of oral 
frailty was higher among older adults in females (23.8%; 95% CI: 18.4–29.2%), hospital settings (31%, 95% CI: 16.6–45.5%), 
cross-sectional design (26.7%, 95% CI: 19.2–34.2%), and China (45.9%, 95% CI: 34.4–57.3%).
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Conclusions  Our study showed that oral frailty was common among older adults and various characteristics may affect its 
prevalence. Thus, healthcare professionals and policymakers should take oral frailty seriously in clinical practice and program 
planning and develop more preventive measures for oral frailty among older adults.
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Introduction

Worldwide, countries are experiencing a rapid demographic 
transition and the proportion of older people will steadily 
grow. According to relevant data from the World Health 
Organization, the number of people over the age of 80 will 
reach nearly 434 million by 2050 [1]. For many older peo‑
ple, aging comes with more health problems such as chronic 
and multiple diseases [2, 3], and an elevated frailty risk [4]. 
Frailty is a biophysiological disorder defined as a dynamic 
state characterized by decreased physiological reserves and 
increased vulnerability to stressors which is associated with 
a higher susceptibility to negative health outcomes includ‑
ing falls, cognitive disorders, function impairment and death 
[5–7].

Due to the multidimensional and multisystematic nature 
of frailty, practitioners and scholars have extended the con‑
cept of frailty to different domains including physical [7], 
cognitive [8], psychological and social frailty phenotypes 
[9]. However, there is no universal consensus on emerging 
questions regarding prioritising domains in frailty contexts 
and some related issues are still being debated [10]. There‑
fore, the term oral frailty phenotype is a relatively novel 
construct proposed as a geriatric syndrome by Tanaka when 
considering the frail older people is becoming a scientific 
interest on this topic and has increasingly been adopted in 
recent years [11, 12].

Poor oral health and decline in oral function are highly 
prevalent among older adults [13], which can result in 
poor nutrition status and chronic diseases [14, 15] and are 
strongly associated with different components of frailty. A 
systematic review suggested a positive longitudinal associa‑
tion between poor oral health, including fewer remaining 
teeth and an impaired oral function, and frailty among older 
adults [16].To recognize the multidimensional nature of poor 
oral health status, oral frailty was proposed and defined by 
Tanaka as an age-related gradual decrease in oral function 
(chewing, swallowing, oral motor skill, and tongue pressure) 
and they identified that oral frailty can be a significant pre‑
dictor of physical frailty, sarcopenia, disability and mortal‑
ity respectively [12]. Moreover, another systematic review 
proved that oral frailty indicators can significantly determine 
a series of major adverse health-related outcomes includ‑
ing death, functional disability, quality, hospitalization, and 
falls among older people [17]. In light of these findings, 

to promote global healthy aging, oral frailty deserves more 
attention and further exploration.

Although several studies have been published on oral 
frailty among older adults, there is no summary of exist‑
ing studies to date to explore the prevalence of oral frailty 
in older adults. Therefore, the primary objective of our 
study is to conduct a systematic review and meta-analysis 
to quantitatively synthesize the overall prevalence of oral 
frailty among older people and identify associated factors 
that may affect the prevalence of oral frailty among older 
adults. We also aim to provide evidence-based support for 
healthcare professionals and develop more targeted strate‑
gies for oral frailty.

Methods

Design

This systematic review was performed based on the Preferred 
Reporting Items for Systematic Reviews and Meta-analyses 
Statement (PRISMA) guidelines and the detailed study pro‑
tocol was registered on PROSPERO (CRD42023458721).

Selection criteria

Inclusion criteria: (1) study type was observational stud‑
ies including cross-sectional study, case–control study or 
cohort study in English or Chinese language; (2) participants 
were older adults living in community, hospitals or nurs‑
ing homes (aged 60 years or above); (3) specific assessment 
tools or methods of oral frailty were explicitly mentioned; 
(4) outcome measures were the prevalence of oral frailty in 
older adults.

Exclusion criteria: (1) reviews, case reports, and meta-
analysis; (2) conference, commentary and animal experi‑
ments; (3) duplicate publication; (4) unable to obtain the 
full data or text.

Search strategy

A comprehensive search of ten electronic databases includ‑
ing PubMed, Web of Science, Embase, PsycINFO, The 
Cochrane Library, CINAHL, CNKI, Chinese Biomedical 
Database (Sinomed), Weipu Database, and Wanfang data‑
base was performed from database inception to September 
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2023. The MeSH words and free terms employed in our 
study encompassed (“aged” or “aging” or “aged” or “aging” 
or “elder*” or “senior*” or “old*” or “geriatric*” or “old 
people” or “old adults”) and (“oral frailty” or “oral function” 
or “oral vulnerability” or “oral weakness”). The detailed 
search strategies of each database were described in Appen‑
dix 1, Supplementary Material.

Methodological quality assessment

Two reviewers independently assessed the quality of the 
included studies. The appraisal of risk bias recommended 
by the Agency for Healthcare and Research and Quality tool 
(AHRQ) [18] was adopted to evaluate the quality of cross-
sectional studies, in which 0–3 points were regarded as low 
quality, 4–7 points were regarded as medium quality, and 
8–11 points were considered high quality respectively. The 
Newcastle–Ottawa Scale [19] was used to assess the method‑
ological quality of each included study for case–control and 
cohort studies. The NOS scale had eight items and assessed 
each study from three domains with scores of 0–4 points, 
5–6 points, and ≥7 points indicating low, medium, and high 
quality. Any disagreement in the quality of the rating process 
was resolved with a third researcher (J.Y.L. or Z.Y.) through 
discussion and consultation.

Selection of studies

Two authors (L.T. and L.L.) independently reviewed and 
cross-checked all eligible articles based on titles, abstracts, 
and full texts after deleting duplicates. Controversial parts 
between two researchers over the judgment of article inclu‑
sion were resolved by discussion or consultation with 
another researcher (J.Y.L.) until reaching a consensus.

Data extraction

The retrieved articles from each electronic database were 
imported and managed in Endnote version X9. The same 
two reviewers (L.T. and L.L.) independently extracted pri‑
mary source data from each study and cross-checked them. 
A data extraction table was established and included the 
information extraction characteristics such as the first author, 
publication year, sample size, country, type of study design, 
average age of participant, source of the study participants, 
diagnostic criteria, and the prevalence of oral frailty and 
oral pre-frailty.

Data analysis

The statistical software package Stata 15.0 was used to 
analyze the pooled prevalence and 95% CI. Cochrane’s Q, 
I2, and p value statistics [20] were used to investigate the 

degree of heterogeneity among included studies. A fixed 
effect model was employed for meta-analysis if I2 ≤ 50% 
and the p value >0.05 which showed low or moderate het‑
erogeneity; otherwise, a random effect was used to estimate 
the combined prevalence and 95% CI of oral frailty among 
older adults. Sensitivity analysis was employed to explore 
the stability and reproducibility of the results by eliminating 
each enrolled study. Subgroup analysis and meta-regression 
were conducted to investigate possible significant factors of 
heterogeneity. In addition, a funnel plot, Begg’s test, and 
Egger’s test were applied to investigate publication bias.

Results

Search results

A total of 4137 articles were retrieved from ten electronic 
databases based on the search strategy, as shown in Fig. 1. 
After excluding 2173 duplicates, 1870 articles were removed 
by two authors who screened the titles and abstracts inde‑
pendently. 94 full-text articles were retrieved and evaluated 
to determine eligibility. Finally, 18 articles were eligible for 
inclusion.

Study characteristics

Of the 18 studies, 12 studies used a cross-sectional design, 
and 6 used a cohort design approach, involving 12,932 
older adults (Table 1). The majority of studies (18/19) were 
published in the previous five years and were carried out in 
Japan (12), China (3), and Taiwan (3). The total sample size 
was 12,932 and the sample sizes ranged from 204 to 2011.

Risk of bias

Of the 12 cross-sectional studies evaluated by AHRQ, seven 
were rated as high quality, and another five were moderate 
quality (see Appendix 2, Supplementary Material); in the 
6 cohort studies, three were high quality, and three studies 
were considered as moderate quality (see Appendix 3, Sup‑
plementary Material).

The prevalence of oral frailty in older adults

There were 18 included studies in total, and all of them 
reported the prevalence of oral frailty among older adults. 
The frequency of oral frailty in older adults ranged from 
9.5% to 59.2%. Considering the high heterogeneity detected 
in 18 studies (Q = 683.08, I2 = 97.5%, p < 0.001), a random-
effect model was used to assess the pooled prevalence of 
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Fig. 1   Flow diagram of the 
searching and screening

Table 1   Characteristics of included studies

OFI-6 Oral Frailty Index-6; OFI-8 Oral Frailty Index-8; OF checklist Oral Frailty checklist; NR not report
a AHRQ score
b NOS score

First author Country/Region Study design Source Mean age (years) Sample size Diagnostic criteria Prevalence 
of OF (%)

Quality 
assess‑
ment

Hoshino [21] Japan Cross-sectional Community 75.9 ± 6.3 481 OFI-6 21.2 7a

Iwasaki [22] Japan Cohort Community 76.4 ± 4.1 466 OFI-6 14.3 6b

Iwasaki [23] Japan Cohort Community 77 ± 4.8 1054 OFI-6 20.3 8b

Iwasaki [24] Japan Cohort Community 77.1 ± 4.7 1082 OFI-6 20.9 8b

Komatsu [25] Japan Cross-sectional Community 72.8 ± 5.5 380 OFI-6 14.2 8a

Kugimiya [26] Japan Cross-sectional Community NR 679 OFI-6 22.5 7a

Kuo [27] Taiwan Cross-sectional Community 79.7 ± 7.2 308 OF checklist 22 8a

Kusunoki [28] Japan Cross-sectional Hospital 77.7 ± 6.6 251 OFI-8 38.6 9a

Lin [29] Taiwan Cross-sectional Community NR 908 OFI-6 20.7 6a

Hironaka [30] Japan Cross-sectional Community 73.3 ± 6.6 682 OFI-6 9.5 8a

Nishimoto [31] Japan Cohort Community 72.2 ± 5.1 1234 OFI-6 23 6b

Ohara [32] Japan Cohort Community 79.1 ± 4.5 722 OFI-6 19.2 6b

Wang [33] China Cross-sectional Community NR 223 OFI-8 59.2 8a

Tanaka [12] Japan Cohort Community 73 ± 5.5 2011 OFI-6 15.8 8b

Yamamoto [34] Japan Cross-sectional Hospital NR 595 OFI-6 23.8 6a

Tang [35] China Cross-sectional Community 72.7 ± 6.3 1298 OFI-8 44.6 8a

Tu [36] China Cross-sectional Community 72.7 ± 8 204 OFI-8 33.8 9a

Wang [37] Taiwan Cross-sectional Community 71.6 ± 5.01 354 OFI-6 12.4 7a
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Fig. 2   Forest plot of pooled 
prevalence of oral frailty among 
older adults

Fig. 3   Forest plot of pooled prevalence of oral pre-frailty among older adults
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oral frailty in older adults, which was determined to be 
24% (95% CI: 20–28%, p < 0.001; Fig. 2). Eight studies 
reported the prevalence of oral pre-frailty in older adults. 
Given the considerable heterogeneity observed among these 
studies (Q = 84.53, I2 = 91.7%, p < 0.001), a random-effect 
model was employed for effect size synthesis. The outcome 
revealed the pooled prevalence of oral pre-frailty among 
older adults was 57% (95% CI: 52–61%, p < 0.001; Fig. 3).

Subgroup analysis and meta‑regression analysis

Subgroup analysis of the oral frailty in older adults is dis‑
played in Table 2. The results of subgroup analysis by gen‑
der showed that the prevalence of oral frailty was higher in 
female adults (23.8%, 95% CI: 18.4–29.2%) than in male 
adults (21.9%, 95% CI: 17–26.8%). The prevalence of oral 
frailty was higher in hospital older adults (31%, 95% CI: 
16.6–45.5%) than in community older adults (23.1%, 95% 
CI: 18.5–27.8%). Based on the oral frailty assessment tool, 
including the OF-6 scale, OF-8 scale, and OF checklist, 
the combined estimations of the prevalence of oral frailty 
were 18.3%, 44.1%, and 22.1% respectively. Studies using a 
cross-sectional methodology had a higher estimated pooled 
prevalence of oral frailty (26.7%, 95% CI: 19.2–34.2%) than 
those using a cohort design (19%, 95% CI: 16.3–21.7%). The 
overall pooled prevalence of oral frailty in Japan, China, 
and Taiwan was 20% (95% CI: 16.9–23.1%), 45.9% (95% 
CI: 34.4–57.3%), 18.3% (95% CI: 12.5–24.2%). We chose 
the country/region, study design, publication year, assess‑
ment scale, and mean age as covariates for meta-regression 
analysis. However, no significant statistical difference was 

detected in the regression coefficients of the above covari‑
ates between the designated reference subgroups (p > 0.05; 
Table 3).

Sensitivity analysis and publication bias

After individually removing each study, the pooled results 
of the sensitivity analysis had no significant change (see 
Fig. 4), indicating the robustness of the pooled prevalence of 
oral frailty among older adults. According to the funnel plot, 
Egger’s test (t = 0.63, p = 0.54), and Begg’s test (Z = 0.76, 
p = 0.449), there was a small possibility of publication bias 
in this analysis.

Discussion

To the best of our knowledge, this is the first comprehen‑
sive review of the existing evidence to examine the preva‑
lence of oral frailty in older adults based on large sample 
sizes. Owing to the different baseline characteristics and 

Table 2   Subgroup analysis of 
the prevalence of oral frailty 
among older adults

Subgroup Number 
of studies

Sample size Pooled prevalence (95% CI) Effect model Heterogeneity

I2(%) p

Gender
Male 15 4701 21.9 (0.17–0.268) Random 94.6 <0.001
Female 15 6335 23.8 (0.184–0.292) Random 96.6 <0.001
Source
Community 16 12,086 23.1 (0.185–0.278) Random 97.7 <0.001
Hospital 2 846 31 (0.166–0.455) Random 94.3 <0.001
Study design
Cohort 6 6569 19 (0.163–0.217) Random 86.9 <0.001
Cross-sectional 12 6363 26.7 (0.192–0.342) Random 98.2 <0.001
Scales for OF
OFI-6 13 10,648 18.3 (0.158–0.208) Random 91.3 <0.001
OFI-8 4 1976 44.1 (0.354–0.528) Random 91.2 <0.001
OF checklist 1 308 22.1 (0.174–0.267) – – –
Region
Japan 12 9637 20 (0.169–0.231) Random 93.5 <0.001
Taiwan 3 1570 18.3 (0.125–0.242) Random 88.2 <0.001
China 3 1725 45.9 (0.344–0.573) Random 93.3 <0.001

Table 3   Meta-regression analysis results

Covariate β SE 95% CI t p

Country/Region 0.075 0.035 −0.0007 to 0.150 2.14 0.052
Study design 0.037 0.052 −0.076 to 0.151 0.71 0.491
Assessment scale −0.028 0.050 −0.135 to 0.078 −0.56 0.583
Publication year 0.034 0.017 −0.002 to 0.07 2.00 0.067
Mean age −0.008 0.03 −0.073 to 0.056 −0.28 0.781
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study or region limitations among the included articles, the 
prevalence of oral frailty ranged from 9.5% to 59.2%. Our 
current systematic and meta-analysis included 18 studies, 
comprising 12,932 older adults and discovered the pooled 
prevalence of oral frailty and oral pre-frailty was 24% (95% 
CI: 20–28%), 57% (95% CI: 52% ~ 61%) respectively. The 
estimated prevalence in this meta-analysis was similar to 
the previous review [34]. Compared to a survey result con‑
ducted in the context of rural communities in China [35], 
our findings presented a lower prevalence of oral frailty 
among older adults. While comparing the prevalence of oral 
frailty among older adults conducted in Taiwan and Japan 
[31, 37], our results present a higher prevalence level of oral 
frailty. It is also noteworthy that the prevalence of oral frailty 
notably exceeds the detection rates of physical frailty [38] 
(4.3%), cognitive frailty [39] (9%), and social frailty [40] 
(18.8%) among older people. The potential reasons for the 
disparity in these findings include differences in healthcare 
systems across countries and regions, disparities in lifestyle 
and hygiene practices, and an insufficient level of concern 
among older adults about their oral health conditions. Con‑
sequently, these factors may contribute to the higher preva‑
lence of oral frailty among older people. Nonetheless, our 
findings revealed that oral frailty was common among older 
adults and many older persons were already influenced by 
oral frailty. Therefore, public health personnel and policy‑
makers should take the high prevalence of oral frailty among 
older persons seriously and implement some targeted and 
preventative strategies to help them deal with oral frailty 
timely.

The subgroup analysis based on gender found that the 
prevalence of oral frailty was 23.8% in females and 21.9% 
in males, consistent with previous research. Relevant stud‑
ies [41, 42] indicated that due to the earlier development of 
permanent teeth in females compared to males, they were 
consequently subjected to extended periods of masticatory 
wear and oral macrobiotic erosion, potentially leading to 
the premature manifestation of deleterious oral health con‑
ditions in female older adults. Furthermore, in older post‑
menopausal women, the sustained decline in estrogen levels 
within the body made them susceptible to disturbances in 
bone metabolism and calcium loss. The gingiva, serving as 
a target organ for estrogen, is particularly prone to caus‑
ing oral issues such as alveolar bone osteoporosis, reduced 
salivary secretion, and diminished salivary flow velocity. 
Consequently, these factors can incite the onset of periodon‑
tal diseases, xerostomia, dental caries, and ultimately culmi‑
nate in oral frailty [43]. However, according to some studies 
conducted in Japan [26, 44], their findings showed that oral 
frailty in older adults was not impacted by gender factors. 
The association between sex and oral frailty could not be 
confirmed based on current evidence and more relevant 
high-quality studies were expected to fully explore this topic.

The subgroup analysis by source revealed that the preva‑
lence of oral frailty was higher among older adults in the 
hospital than in the community (31% vs 23.1%). This dispar‑
ity may be explained by the community’s higher proportion 
of elderly citizens, as well as its strong focus on improving 
the quality of life and relevant healthcare and dental infor‑
mation for its older citizens. Furthermore, the community 
has demonstrated a considerable degree of sophistication in 

Fig. 4   Sensitivity analysis of 
the prevalence of oral frailty 
among older adults
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its health promotion endeavors and health service initiatives 
[45], which may help older adults living in the community 
attach great importance to their oral condition. Meanwhile, 
older adults in hospitals often presented with a multitude of 
comorbidities, diminished physical resilience, and during 
their hospitalization, they often tended to prioritize thera‑
peutic interventions for their diseases, inadvertently neglect‑
ing their oral hygiene status. A cross-sectional research in 
Japan revealed that medical providers pay insufficient atten‑
tion to clinical patients and infrequent referral by medical 
providers to dental providers [46]. Therefore, establishing a 
standard routine screen program for oral frailty is critical to 
maintaining general health among older adults, especially 
in non-gerodontologic settings. In light of these discoveries, 
healthcare practitioners in hospital settings should enhance 
the health consciousness and health literacy of senior citi‑
zens through the consistent implementation of diverse 
health education initiatives, thereby ameliorating the extant 
condition of oral frailty among older people. However, we 
could not conduct meta-analysis to pool the prevalence of 
oral frailty among older adults living in nursing homes due 
to insufficient studies on this topic. Future studies are rec‑
ommended to conduct in nursing home settings and further 
explore the association between the prevalence of oral frailty 
and study source.

The subgroup analysis by study design showed that 
the prevalence of oral frailty in cross-sectional stud‑
ies was 26.7% (95% CI: 19.2–34.2%) and 19% (95% CI: 
16.3–21.7%) for cohort studies. Methodology design could 
be attributed to explain this discrepancy in which cross-sec‑
tional studies and cohort studies refer to different inclusion 
and exclusion criteria. In addition, some studies [23, 31, 47] 
in this meta-analysis excluded several older individuals who 
did not fulfill the follow-up requirements. Thus these miss‑
ing data arising from nonadherence to the follow-up protocol 
may have contributed to the difference in the prevalence of 
oral frailty.

According to our study, the prevalence of oral frailty in 
older adults ranged from 18.3 to 44.1% depending on the 
different oral frailty assessment tools. With the growing 
body of research on oral frailty, there has been a concur‑
rent proliferation of assessment tools dedicated to its scru‑
tiny. Nonetheless, a unified standard for the assessment of 
oral frailty remained conspicuously absent. The OF-6 scale 
was introduced by Tanaka in 2018 [12] which is based on a 
cohort study. It comprised a total of six items, with the first 
four being objective indicators and the latter two being sub‑
jective assessments. The total score of 0 points was defined 
as non-OF, 1–2 points were oral pre-frailty, and 3 or more 
points were OF. This assessment method presently enjoys 
widespread usage in research. However, it was imperative 
to underscore that the examination elements within the 
scale necessitate the expertise of dental professionals and 

the utilization of specialized equipment, rendering it less 
amenable to swift and routine screening. In 2021, Tanaka 
introduced the OFI-8 scale [48] to identify oral frailty in 
older adults residing in the community. This measure con‑
sists of eight subjective questions with a scoring range of 
0–11 points, with higher scores indicating a higher risk of 
oral frailty. For each incremental point in the OFI-8 score, 
the risk of disability increases by a factor of 1.1, and the 
risk of oral frailty rises by a factor of 1.3. Notably, this scale 
is characterized by its simplicity of operation, requiring no 
specialized equipment, rendering it suitable for swift screen‑
ing of individuals at a high risk of oral frailty within commu‑
nity and outpatient settings. The OF checklist was proposed 
by the Japan Dental Association and validated for screening 
of oral frailty in Japanese people [49]. Consisting of 8 items, 
the OF checklist assessed oral frailty in older adults from 
tooth loss, poor oral function, oral health-related behaviors, 
and declining social participation [44]. However, there still 
exists some challenges in evaluating oral frailty across coun‑
tries and cultures, future studies could validate the efficacy 
of various assessment tools for oral frailty and establish a 
standard of practice for oral frailty screening.

The subgroup analysis by countries/regions found that 
the pooled prevalence of oral frailty among older adults 
in China was higher than in Chinese Taiwan and Japan. In 
high-income countries or regions, older individuals often 
demonstrate a greater consciousness of oral health [12, 27], 
making them more inclined to comply with a regular routine 
of oral hygiene practices, including frequent dental clean‑
ings and check-ups, as well as the purchase of high-quality 
oral hygiene products. However, there exists no additional 
evidence to substantiate the correlation between country/
region and oral frailty. Hence, it is imperative that future 
studies undertake a more comprehensive investigation into 
the impact of countries/regions on oral frailty among older 
adults.

Strength and limitations

This systematic review and meta-analysis conducted a com‑
prehensive literature retrieval of 10 databases, ensuring the 
stability and authenticity of the search results. Furthermore, 
a comprehensive quality evaluation of the included stud‑
ies was performed rigidly by two independent researchers 
using relevant assessment tools. Finally, the results of this 
meta-analysis highlighted the importance of early screen‑
ing and early intervention to reduce the prevalence of oral 
frailty among older adults. However, this study had some 
limitations. To begin with, limited by the characteristics of 
the single-rate meta-analysis [50], a high level of heteroge‑
neity was detected inevitably among the included studies. 
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Second, despite we conducted sufficient measures including 
subgroup analysis and meta-regression to explore potential 
sources of heterogeneity, considerable heterogeneity still 
existed in our study. Third, most of the included studies were 
from Asia countries or regions, which may affect the rep‑
resentation of the results in our meta-analysis and limit the 
global generalizability of the findings. More studies in other 
countries or regions are needed to further investigate the 
prevalence of oral frailty in different areas. Finally, unpub‑
lished documents and grey literature were not included in 
this meta-analysis though the databases had been searched 
deeply, which may miss some potentially relevant studies.

Conclusion

The overall prevalence of oral frailty and oral pre-frailty 
among older adults were revealed to be 24% and 57% respec‑
tively in our systematic review and meta-analysis which can 
provide an evidence-based foundation for future relevant 
research. Meanwhile, our study showed that the prevalence 
of oral frailty was impacted by gender, source, study design, 
region, and the evaluation scales for oral frailty. Therefore, 
healthcare professionals and policymakers should figure out 
targeted and effective interventions for oral frailty among 
older adults. Future cohort studies or clinical studies are 
expected to further verify the results found in this study and 
develop the best strategies and interventions to prevent older 
adults from oral frailty.
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