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Key Message:
This study aimed to validate a screening questionnaire and diagnostic criteria for oral frailty among older adults living in the 
community. Sensitivity and specificity were calculated, with the screening questionnaire demonstrating a significant power 
for identifying oral frailty (sensitivity 87.8%, specificity 52.5%) and the diagnostic criteria showing acceptable accuracy (sen-
sitivity 95.1%, specificity 42.4%). The findings suggest that the proposed screening questionnaire and diagnostic criteria are 
valuable tools for identifying oral frailty in community-dwelling older adults in Korea.
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INTRODUCTION

The potential impacts of deteriorating oral health conditions 
and function on the onset and progression of frailty, disability, 
and mortality have been previously proposed [1-8]. To adequately 
assess and address the oral well-being of the elderly population, it 
is essential to establish clear concepts and reliable diagnostic crite-
ria for geriatric oral dysfunction. In pursuit of this goal, several 
tools and indices have been developed to evaluate the presence 
and extent of geriatric dysfunction in the oral and maxillofacial 
regions [8-12]. The concept of oral frailty has also been intro-
duced [8,10,13]. In 2010, Japan became a super-aged society and 
recognized the importance of oral care for the elderly. In response 

OBJECTIVES: This study aimed to establish the validity—specifically, the sensitivity and specificity—of the screening ques-
tionnaire and diagnostic criteria for oral frailty proposed by the Korean Academy of Geriatric Dentistry (KAGD) among com-
munity-dwelling older adults.
METHODS: This study enrolled 100 participants. Among various definitions of oral frailty, this study used the criteria pro-
posed by Tanaka as the reference test. The screening questionnaire consisted of 11 items for screening physical frailty, chewing 
ability, swallowing difficulties, oral dryness, and tongue and lip motor function. Each question had a different scoring weight, 
and if the total score was 1 or higher, an oral frailty diagnostic examination proposed by the KAGD would be recommended. 
The diagnostic test was the oral frailty diagnostic criteria proposed by the KAGD including 6 measures: chewing ability, occlu-
sal force, tongue pressure, oral dryness, swallowing difficulty, and oral hygiene. If a participant exhibited 2 or more positive 
measures, this participant was classified as “oral frail.” The screening questionnaire was analyzed using a cut-off value of 1 or 
higher, while the diagnostic criteria utilized a cut-off of 2 or more positive measures. Sensitivity and specificity were calculated. 
RESULTS: The screening questionnaire showed significant power for screening oral frailty (area under the receiver operating 
characteristic curve, 0.783; sensitivity, 87.8%; specificity, 52.5%). The diagnostic accuracy of the newly proposed diagnostic cri-
teria was acceptable (sensitivity, 95.1%; specificity, 42.4%). 
CONCLUSIONS: The newly proposed screening questionnaire and diagnostic criteria in Korea appear to be a useful tool to 
identify oral frailty in community-dwelling older adults.
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to the demographic shift, the Japanese Society of Gerodontology 
issued a position paper that outlined the diagnostic criteria for 
oral hypofunction [10]. This led to the official recognition of dete-
riorated oral health and function as a disease in Japan. 

Frailty is defined as an age-related decline in physiological re-
serves and function across multiple organ systems, making indi-
viduals more susceptible to adverse health outcomes [14]. The 
rising prevalence of frail, dependent older adults poses a signifi-
cant challenge in aging societies, due to the increased social and 
medical costs associated with their care. In contemporary times, 
changes in social structures and the growing medical needs that 
accompany longer life expectancies and a burgeoning elderly pop-
ulation are global trends. Consequently, within an aging society, 
early identification of risk factors for frailty and implementation 
of suitable interventions to prevent older adults from becoming 
dependent and frail older adults are important issues for both cli-
nicians and researchers.

Korea is facing one of the most rapid shifts toward an aging so-
ciety due to its low birth rate and a substantial elderly population, 
pushing it toward becoming a super-aged society. This demograph-
ic change has made the development of effective tools for detect-
ing and managing risk factors associated with disability and frailty 
a top priority. The Korean Academy of Geriatric Dentistry (KAGD) 
has introduced a clinical guideline, a screening questionnaire, and 
diagnostic criteria to identify oral frailty [12,15]. These instruments 
were crafted using evidence-based methods, with a focus on clini-
cal relevance and cultural considerations. They include clinical 
recommendations, screening questionnaires, and diagnostic cri-
teria for oral frailty. However, the accuracy of the proposed diag-
nostic criteria and screening tool has not yet been validated. In 
the field of geriatric medicine and dentistry, Tanaka’s criteria are 
widely favored for diagnosing oral frailty [15]. Therefore, this study 
aimed to determine the validity of the KAGD screening question-
naire and diagnostic criteria for oral frailty, as measured by their 
sensitivity and specificity, within community-dwelling older adults. 

MATERIALS AND METHODS

Participants 
This study was conducted according to the Standards for Re-

porting Diagnostic Accuracy Studies (STARD) [16]. 
To recruit participants for the study, we proactively reached out 

to senior centers in Wonju, Gangwon Province, focusing on areas 
with a high density of elderly residents. One of the authors (SCP) 
visited 17 locations where the senior centers had granted permis-
sion. Initially, 217 elderly individuals, all over the age of 60, who 
were visiting the centers voluntarily, were recruited. We excluded 
participants who had recently received inpatient or specialized 
care, or those who were unable to complete surveys and oral ex-
aminations due to impaired consciousness or communication 
difficulties. Out of the 217 participants, 100 provided consent and 
successfully completed both the screening questionnaire and the 
oral frailty diagnostic examination (Figure 1). 

All participants signed an informed consent form. A single au-
thor (SCP) interviewed all the participants and gathered informa-
tion regarding their underlying diseases and current and past 
medication history. Information on systemic diseases was collect-
ed using open-ended questions, such as “Have you been diag-
nosed with any medical conditions by a specialist? If so, what is 
the condition?” The oral examination items were measured by 
trained examiners (HJP, SMK, MJJ, YSL).

Reference standard
Oral frailty was diagnosed using the criteria proposed by Tanaka, 

which serve as a reference and include 6 measures. These meas-
ures are: (1) the number of present natural teeth, (2) chewing abil-
ity assessed with color-changing chewing gum, (3) articulatory 
oral motor skills evaluated through oral diadochokinesis, (4) tongue 
pressure, and subjective difficulties with, (5) eating, and (6) swal-
lowing [8]. A participant was classified as “oral frail” if they exhib-
ited more than 3 or more positive measures out of the 6.

The number of natural teeth present in the oral cavity was as-
sessed by a single author (SCP). Chewing ability was evaluated 
using a color-changing chewing gum (XYLITOL; Lotte, Tokyo, 
Japan). Participants were instructed to chew the gum for 1 minute 
in a manner similar to how they would chew food, and the result-
ing color change of the gum (from green to red) was observed. A 
chewing disability was identified when the evaluation of the gum’s 
red photogenesis yielded a Δa value ≤ 10.8. 

Articulatory oral motor skill disability was assessed using oral 
diadochokinesis, specifically the syllables [pʌ], [tʌ], and [kʌ] [17]. 
Participants were instructed to repeat each syllable as rapidly as 
they could for a duration of 5 seconds. An oral motor skill disabil-
ity was identified if the production rate of the syllable [tʌ] was less 
than 5.2 repetitions per second for elderly men and less than 5.4 
repetitions per second for elderly women.

Tongue pressure was measured using a hand-held balloon probe 
and manometer (JMS tongue pressure measuring instrument 
TPM-02; JMS Co., Ltd, Tokyo, Japan) [18]. Participants were in-
structed to compress the balloon attached to the probe against their 
anterior palate by exerting their tongue’s maximum voluntary 
force. Decreased tongue pressure was diagnosed when the maxi-
mum tongue pressure was less than 27.4 kPa for elderly men and 
less than 26.5 kPa for elderly women.

Two subjective questions from the Kihon Checklist were used 
regarding eating and swallowing difficulties: “Do you experience 
any difficulties eating tough foods compared with 6 months ago?” 
and “Have you choked on your tea or soup recently?” [19]. Based 
on these 6 measures, a participant was diagnosed with oral frailty 
if they exhibited more than 3 or more positive measures.

Index tests
In the present study, we aimed to assess the validity of both the 

self-administered oral frailty questionnaire and the oral frailty di-
agnostic criteria developed by the KAGD as index tests in relation 
to the oral frailty criteria proposed by Tanaka. 
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Screening questionnaire
The screening questionnaire consisted of 11 items for screening 

physical frailty, chewing ability, swallowing difficulties, oral dry-
ness, and tongue and lip motor function (Supplementary Material 
1; range, 0-15). Each question had a different scoring weight, and 
if the total score was 1 or higher, an oral frailty diagnostic exami-
nation would be recommended (Supplementary Material 2). The 
response results were aggregated and categorized into high-risk 
(3.5 to 15.0 points), risk (1.0 to 3.0 points), and normal (0.0 to 0.5 
points) groups.

Diagnostic criteria of oral frailty proposed by the KAGD
The index test was the oral frailty diagnostic criteria proposed 

by KAGD. The criteria included 6 measures: chewing ability, oc-
clusal force, tongue pressure, oral dryness, swallowing difficulty, 
and oral hygiene [12]. If a participant exhibited 2 or more positive 
measures among these 6 measures, this participant was classified 
as having “oral frail”. Participants with 1 positive measure were re-
garded as having “pre-oral frail” status, whereas those exhibiting 
no positive criteria were classified as having a “robust” status 
(Supplementary Material 2). 

Chewing ability was assessed using a color-changing chewing 
gum (XYLITOL; Lotte) as in Tanaka’s method. The evaluation 

Figure 1. Results determined using the (A) screening questionnaire and (B) diagnostic criteria as an index test.

Potential eligible participants: Elderly aged 60 yr or 
older who visited the senior citizen center (n=217)

Exclusion criteria
- Receiving inpatient or specialized care
- Unable to communicate

Missing data
Refuse to participate for oral frailty

screening

Confirm eligibility (n=217)

Index test (Diagnostic criteria) and reference test (n=100)

Index test negative (n=27)

Final diagnosis
- Target condition present (n=2)
- Target condition absent (n=25)

Final diagnosis
- Target condition present (n=39)
- Target condition absent (n=34)

Index test positive (n=73)

B

Potential eligible participants: Elderly aged 60 yr or 
older who visited the senior citizen center (n=217)

Exclusion criteria
- Receiving inpatient or specialized care
- Unable to communicate

Missing data
Refuse to participate for oral frailty

screening

Confirm eligibility (n=217)

Index test (Screening Questionnaire) and reference test (n=100)
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- Target condition present (n=5)
- Target condition absent (n=31)

Final diagnosis
- Target condition present (n=36)
- Target condition absent (n=28)

Index test positive (n=64)
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was primarily conducted using a specific color scale provided by 
the manufacturer. In cases where the gum’s color fell between two 
criteria, the assessment was made in favor of the higher-risk cate-
gory. The researchers responsible for judging were trained to en-
sure consistent evaluations, achieving a Fleiss kappa value of 0.778 
(p< 0.001). Then participants were grouped into those with chew-
ing disability (color level 1 or 2) and those without (color level 
3-5), depending on the color observed. 

The maximum occlusal force was assessed by having participants 
bite down on a pressure-sensitive film (Dental Pre-scale II; CF Co., 
Ltd, Tokyo, Japan) in the maximum intercuspal position for 3 sec-
onds. The resulting data were analyzed using a dedicated scanner 
(GT-X830; Epson, Tokyo, Japan) and corresponding software (Bite 
Force Analyzer; GC Co., Ltd., Tokyo, Japan). Participants were in-
structed to clench the film with their maximum bite force twice. 
An occlusal force of less than 500 N was considered reduced. 

Tongue pressure was measured using a tongue pressure meas-
uring instrument (JMS tongue pressure measuring instrument 
TPM-02; JMS Co., Ltd.). The methodology and participant in-
structions adhered to the protocol established by Tanaka. Each 
participant’s tongue pressure was measured three times, and the 
highest value obtained was utilized for evaluation. A maximum 
tongue pressure below 30 kPa was indicative of decreased tongue 
pressure.

An oral moisture checker (Mucus; Life Co., Ltd., Saimata, 
Japan) was used to assess mucosal wetness on the dorsal surface 
of the tongue. A participant was diagnosed with oral dryness 
if the mean of 3 measurements taken with the device was below 
27.9. 

Difficulty swallowing was determined using the modified wa-
ter swallowing test [20]. Participants received 3 mL of cold water 
in their oral vestibule and were asked to swallow it. If they could 
swallow the water without choking, exhibiting wet hoarseness,  
or experiencing changes in their breathing, they were allowed up 
to two more attempts to confirm the findings. The poorest result 
from these attempts was then recorded as the participant’s final 
assessment. Should choking, wet hoarseness, or changes in 
breathing have occurred, the participant was considered to have 
swallowing difficulty. In the scoring of the modified swallow-
ing test, a score of 3 or lower indicated swallowing difficulty. Al-
ternatively, a food test may be employed to assess swallowing diffi-
culty [20]. 

The Oral Health Assessment Tool (OHAT), specifically the sec-
tion on oral cleanliness, was employed to evaluate participants’ 
oral hygiene status [21]. An OHAT score of 1 indicated that the 
participant’s mouth or dentures were free of food particles and tar-
tar. A score of 2 was assigned if food particles, tartar, or plaque 
were present in 1-2 areas of the mouth or dentures, or if the partic-
ipant had halitosis. A score of 3 was given when food particles, tar-
tar, or plaque were found in most areas of the mouth or dentures, 
accompanied by severe halitosis. Participants with an OHAT score 
of 2 or higher were considered to have poor oral hygiene status.

Statistical analysis 
The diagnostic accuracy, as indicated by sensitivity and speci-

ficity, was assessed by comparing the results from the screening 
questionnaire and the diagnostic criteria by KAGD against the 
reference standard (Tanaka’s diagnostic criteria for oral frailty). 
For the screening questionnaire, a cut-off value of 1 or higher was 
utilized, while the diagnostic criteria required more than 2 posi-
tive measures, following the methodology of a previous study 
[12]. Participants were categorized based on whether they re-
ceived a positive or negative diagnosis of oral frailty. In addition 
to sensitivity and specificity, other statistical measures such as the 
positive likelihood ratio (LR+), negative likelihood ratio (LR-), 
positive predictive value (PPV), and negative predictive value 
(NPV) were computed based on this study’s results. A receiver 
operating characteristic (ROC) curve was constructed, and the 
area under the curve (AUC) was determined to evaluate the effi-
cacy of the screening questionnaire in diagnosing oral frailty. 
Data analyses were conducted using the software Stata version 
18.0 (StataCorp., College Station, TX, USA).

Ethics statement 
The research protocol was approved by the Institutional Review 

Board (1041849-202212-SB-239-02) of Yonsei University Mirae 
Institutional Review Board. All participants provided written in-
formed consent.

RESULTS

Demographic features, oral health status, and oral 
function of the participants

Of the 217 participants, 100 met the inclusion criteria and pro-
vided informed consent (Figure 1). During participant recruit-
ment, we excluded older adults who were unable to communicate 
effectively. No individuals with dementia visited the senior center 
throughout the duration of the study. Furthermore, all participants 
were sufficiently healthy to sign their names and complete the 
questionnaire. The participants were then categorized into three 
groups according to the oral frailty diagnosis criteria proposed by 
KAGD, equivalent to “robust,” “pre-frail,” and “oral frail,” with 7 
participants, 20 participants, and 73 participants in each group, re-
spectively. The oral frailty group consisted of significantly older in-
dividuals and a higher proportion of females compared to the other 
groups (Table 1). A total of 12 systemic diseases were identified 
through self-reporting, and the presence or absence of these dis-
eases is detailed in Table 1. Notably, no participants reported dis-
eases related to oral function, such as oral cancer, or dementia that 
could interfere with study participation. Participants with oral frail-
ty had a significantly lower number of remaining teeth (p< 0.001), 
reduced chewing ability (p= 0.049), occlusal force (p< 0.001), and 
tongue pressure (p< 0.001), as well as a higher prevalence of oral 
dryness (p< 0.001). Conversely, swallowing function, oral hygiene, 
and oral diadochokinetic ability did not exhibit significant differ-
ences in relation to the degree of the oral frailty (Table 2).
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Table 1. Demographic characteristics

Characteristics Total sample 
(n=100)

Robust 
(n=7)

Pre-oral frail 
(n=20)

Oral frail 
(n=73) p-value1 Post-hoc

Age (yr) 78.0±7.4 71.9±4.5 74.7±7.5 79.5±7.0 0.002 Robust-Oral frail,
Pre-oral frail-Oral frail

Sex (male/female) 32/68 3/4 11/9 18/55 0.029
Body mass index (kg/m2) 25.1±3.5 26.2±3.0 25.1±3.2 25.0±3.7 0.704
Comorbidities (no/yes)

Hypertension 37/63 2/5 8/12 27/46 0.865
Diabetes mellitus 76/24 4/3 17/3 55/18 0.321
Heart disease 88/12 6/1 17/3 65/8 0.869
Thyroid disorder 95/5 6/1 18/2 71/2 0.211
Neurological disorder 94/6 7/0 19/1 68/5 0.750
Liver disease 99/1 7/0 19/1 73/0 0.133
Respiratory disease 99/1 7/0 20/0 72/1 0.830
Previous cancer history 93/7 7/0 16/7 70/3 0.036
Osteoporosis 98/2 6/1 20/0 72/1 0.051
Hyperlipidemia 78/22 6/1 15/5 57/16 0.840
Arthritis 87/13 7/0 19/1 61/12 0.230
Depression 96/4 6/1 19/1 71/2 0.319

Values are presented as mean±standard error or number.
1From the chi-square test or independent t-test.

Table 2. Parameters related with oral health and function  

Variables Total sample 
(n=100)

Robust 
(n=7)

Pre-oral frail 
(n=20)

Oral frail 
(n=73) p-value1 Post-hoc

No. of teeth 19.1±10.2 27.0±1.3 24.4±5.7 16.9±10.8 <0.001 Robust-Oral frail,
Pre-oral frail-Oral frail

Denture wearer (no/yes) 71/29 7/0 16/4 42/32 0.017
Chewing ability (level)1 4 (3-5) 4 (4-5) 5 (4-5) 4 (3-5) 0.177

Robust/Chewing disability 86/14 7/0 20/0 59/14 0.049
Occlusal force (n) 402.9±324.7 966.6±511.3 636.2±249.3 285.0±216.1 <0.001 Robust-Pre-oral frail, 

Robust-Oral frail, 
Pre-oral frail-Oral frail

Robust/Reduced occlusal force 31/69 7/0 15/5 9/64 <0.001
Tongue pressure (kPa) 24.5±9.4 37.4±5.1 31.2±6.7 21.4±8.4 <0.001 Robust-Oral frail,

Pre-oral frail-Oral frail
Robust/Decreased tongue pressure 30/70 7/0 13/7 10/63 <0.001

Oral dryness 26.5±2.6 29.0±0.8 28.0±1.1 25.8±2.7 <0.001 Robust-Oral frail,
Pre-oral frail-Oral frail

Robust/Oral dryness1 34/66 7/0 12/8 15/58 <0.001
MWST score 5 (5-5) 5 (5-5) 5 (5-5) 5 (5-5) 0.944

Robust/Swallowing difficulty 98/2 7/0 20/0 71/2 0.686

Oral hygiene (score) 1 (1-1) 0 (0-1) 1 (1-1) 1 (1-1) 0.051
Robust/Poor oral hygiene 89/11 7/0 20/0 62/11 0.102

Oral diadochokinesis (times/sec) 
[pʌ] 4.12±1.30 4.88±0.70 4.00±1.09 4.09±1.38 0.270

Robust/At risk1 12/88 2/5 1/19 9/64 0.252

[kʌ] 4.08±1.47 5.13±1.09 4.09±1.3 3.98±1.53 0.140
Robust/At risk1 15/85 3/4 3/17 9/64 0.097

[tʌ] 4.19±1.31 5.17±1.01 4.05±1.14 4.14±1.36 0.118
Robust/At risk1 15/85 3/4 3/17 9/64 0.097

Subjective eating difficulties (no/yes)1 69/31 5/2 16/4 48/25 0.470
Subjective swallowing difficulties (no/yes)1 92/8 7/0 20/0 65/8 0.200

Values are presented as mean±standard error, number or median (25th-75th percentile).
MWST, modified water swallowing test. 
1From the chi-square test or independent t-test. 
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Table 3. Diagnostic accuracy and associated clinimetric values of the screening questionnaire and diagnostic criteria for oral frailty 

Variables
Oral frailty based on tanaka’s criteria Clinimetric values

Robust 
(n)

Oral 
frailty (n)

Total 
(n)

Sensitivity, 
% (95% CI)

Specificity,  
% (95% CI)

LR+ 
(95% CI)

LR- 
(95% CI)

PPV, % 
(95% CI)

NPV,% 
(95% CI)

Oral frailty screening 
questionnaires

Robust 31 5 36 87.8 
(73.8, 95.9)

52.5 
(39.1, 65.7)

1.85 
(1.38, 2.48)

0.23 
(0.10, 0.55)

56.3 
(43.3, 68.6)

86.1 
(70.5, 95.3)At risk 28 36 64

Total 59 41 100
Oral frailty diagnosis Robust 25 2 27 95.1 

(83.5, 99.4)
42.4 

(29.6, 55.9)
1.65 

(1.31, 2.08)
0.12 

(0.03, 0.46)
53.4 

(41.4, 65.2)
92.6 

(75.7, 99.1)Oral frail 34 39 73
Total 59 41 100

CI, confidence interval; LR+, positive likelihood; LR-, negative likelihood; PPV, positive predictive value; NPV, negative predictive value. 

Figure 2. Receiver operating characteristic (ROC) curve of the screening questionnaire for screening oral frailty (cut-off ≥1, high sensitivity and 
low specificity) based on (A) Tanaka’s criteria, (B) the criteria proposed by the Korean Academy of Geriatric Dentistry.
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Thirty-six percent of the participants had no positive responses, 
while the remaining 64% scored 1.0 or higher on the oral frailty 
screening questionnaires. The questionnaire demonstrated con-
siderable efficacy in screening for oral frailty, with a sensitivity of 
87.8%. The diagnostic accuracy of the proposed criteria for oral 
frailty was deemed acceptable, with a sensitivity of 95.1% and a 
specificity of 42.4%, as shown in Table 3 and Figure 2A.

The ROC curve analysis revealed that a cut-off value of for the 
oral frailty screening questionnaire yielded acceptable diagnostic 
accuracy, with a sensitivity of 71.2% and a specificity of 55.6% 
(AUC= 0.729, p< 0.001; Figure 2B). This cut-off value aligns with 
that proposed in a previous report, suggesting that the screening 
questionnaire may be suitable for use in dental clinic settings.

Correlation between results from oral frailty screening 
questionnaire and diagnostic criteria proposed by 
the Korean Academy of Geriatric Dentistry

Significant correlations were detected between the scores from 
the oral frailty screening questionnaire and the results from the 
proposed oral frailty diagnostic criteria (Table 4). The ROC curve 
analysis revealed that the screening questionnaire demonstrated 
acceptable diagnostic accuracy for the newly proposed criteria, 
with an optimal cut-off value of 2, based on a sensitivity of 58.9% 
and a specificity of 77.8% (AUC= 0.729, p< 0.001) (Figure 3).

DISCUSSION 

The increasing population of dependent and frail older adults 
poses a significant challenge in an aged society. Therefore, early de-
tection and effective management of frailty risk factors are crucial. 
Poor oral health has been identified as a significant risk factor that 
contributes to the development and progression of frailty [1-8]. 

Cut-off=score 1
Sensitivity: 87.8%
Specificity: 52.5%

Cut-off=score 1
Sensitivity: 71.2%
Specificity: 55.6%
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Figure 3. Receiver operating characteristic (ROC) curve of the screen-
ing questionnaire proposed by the Korean Academy of Geriatric Den-
tistry to predict oral frailty (cut-off ≥2, optimal sensitivity and specific-
ity).

The concept of “oral frailty” has emerged, with various diagnostic 
criteria and screening tools designed to assess the oral health and 
function of older adults [8-12]. Consequently, this study aimed to 
evaluate the validity of a new screening questionnaire and diagnos-
tic criteria for oral frailty, as proposed by KAGD, in community-
dwelling older populations. 

The relationship between oral health and the incidence and 
progression of frailty is well-established, prompting the inclusion 
of oral health criteria in several diagnostic tools and clinical guide-
lines for frailty [22-24]. Typically, these criteria, indices, or guide-
lines have relied heavily on questions posed by clinicians to pa-
tients during clinical visits or on self-reported questionnaires. 
While subjective satisfaction with oral health and function is im-
portant, objective measures are crucial for accurately assessing and 
tracking the current condition and its progression. Notably, the 
results concerning subjective satisfaction with eating and swallow-
ing did not correlate significantly with objective measures, includ-
ing the diagnostic criteria proposed in Korea. A previous study 
found that objective mixing ability was significantly associated 
with the onset of frailty, whereas self-perceived masticatory diffi-
culty was not [25]. In older adults, who may have compromised 
cognitive function, relying solely on subjective measures could 
lead to skewed results. Consequently, valid, reproducible, and ob-
jective evaluations of oral function and health are essential for the 
proper management of frailty. 

However, assessing oral frailty can be challenging due to the 
specialized training and equipment required for dental profes-
sionals. A screening questionnaire has been proposed as a more 
accessible alternative for detecting early signs of deteriorating oral 
health and function. This tool can be used by caregivers or guard-
ians, even if they are not dental professionals. The newly proposed 
screening questionnaire includes 11 items that address various as-
pects of oral and general health, such as physical frailty, chewing 
ability, swallowing difficulties, oral dryness, and the motor func-
tion of the tongue and lips. With a cut-off value of ≥ 1, the ques-
tionnaire has shown good sensitivity in identifying potential cases 
of oral frailty. However, it should not be considered a definitive 
diagnostic tool for oral frailty. Instead, it serves as a valuable re-
source for timely evaluations and preventive measures to main-
tain oral health and function in community-dwelling frail older 
adults. The clinical practice guidelines for oral frailty, presented by 

KAGD in 2022, have highlighted various intervention methods. 
The majority of these methods focus on preventive and non-inva-
sive measures—such as oral care through regular dental visits, 
tongue strength training, and reviewing and adjusting medica-
tions—to minimize the burden on the elderly. In this context, it is 
more important to prioritize high sensitivity over low specificity.

Articulatory oral motor skills disability appear to play a role in 
the development of physical frailty and overall health status in the 
frail older adults [8,26,27]. The practice of repetitively articulating 3 
syllables—“pa,” “ta,” and “ka”—is commonly used to assess oral mo-
tor skills, with several studies underscoring their importance. How-
ever, it is important to note that these syllables originate from the 
Japanese language, which may complicate their use in different cul-
tural contexts. Consequently, the newly proposed diagnostic criteria 
do not include a category for oral motor skills. Despite this omis-
sion, the proposed criteria have demonstrated diagnostic validity 
when compared to Tanaka’s criteria, which do incorporate this pa-
rameter. Nevertheless, the importance of lip and tongue function 
should not be underestimated. Therefore, future diagnostic criteria 
should include new assessment methods for lip and tongue move-
ment that are universally applicable to the older population. 

This study has several limitations. First, the relatively small 
sample size may have inevitably compromised the statistical sig-
nificance. Second, although various diagnostic criteria for oral 
frailty have been proposed recently, we applied only the criteria 
proposed by Tanaka. To our knowledge, Tanaka’s criteria stand 
out as the only set based on prospective cohort study data, despite 
the existence of various other criteria. Finally, due to the lack of 
information on physical frailty, we cannot establish an association 

Table 4. Correlations between results from the screening question-
naire and diagnosis of oral frailty

Variables 
Oral frailty

p-
value1

Robust Pre-oral 
frail

Oral 
frail Total

Screening 
questionnaire

Robust 1 14 21 36 0.004
At risk 4 5 25 34
At high risk 2 1 27 30
Total 7 20 73 100

1From chi-square test.



Epidemiol Health 2024;46:e2024008

  |    www.e-epih.org  8

between oral frailty, as defined by the newly developed criteria, 
and physical frailty. Therefore, future studies should investigate 
the relationship between oral and physical frailty in larger samples 
and using a variety of reference criteria. 

The newly proposed screening questionnaire and diagnostic 
criteria in Korea seem to be effective tools for identifying oral 
frailty among community-dwelling frail older adults. This devel-
opment could enhance the practicality and speed of oral frailty 
assessments, enabling timely and suitable interventions that may 
prevent both general and oral frailty, thereby contributing to in-
creased longevity. 

NOTES

Supplementary Materials
Supplementary materials are available at https://doi.org/10.4178/

epih.e2024008.

Conflict of Interest
The authors have no conflicts of interest to declare for this study. 

Funding
This research was supported by “Regional Innovation Strategy 

(RIS)” through the National Research Foundation of Korea (NRF) 
funded by the Ministry of Education (MOE) in 2023 (2022RIS-
005).

Acknowledgments
None. 

Author contributions 
Conceptualization: Kang JH, Jung HI, Han SY. Data curation: 

Kang JH, Jung HI, Park SC. Formal analysis: Jung HI. Funding 
acquisition: Han SY. Methodology: Kang JH, Jung HI, Park SC. 
Visualization: Jung HI. Writing original draft: Kang JH. Writing 
review & editing: Kang JH, Park SC, Jung HI, Jung SJ, Park HJ, 
Kim SM, Jo MJ, Lee YS, Han SY. 

ORCID

Jeong-Hyun Kang: https://orcid.org/0000-0001-7124-8693; 
Seong-Chan Park: https://orcid.org/0000-0002-4990-9368; Hoi-In 
Jung: https://orcid.org/0000-0002-1978-6926; Sun Jae Jung: https://
orcid.org/0000-0002-5194-7339; Hye-Jin Park: https://orcid.
org/0000-0001-9585-0750; Soo-Min Kim: https://orcid.org/0000-
0001-5613-3580; Min-Ji Jo: https://orcid.org/0009-0005-0952-
4833; Yun-Seon Lee: https://orcid.org/0000-0002-2711-4951; Sun-
Young Han: https://orcid.org/0000-0001-7578-782X

REFERENCES 

1. Dibello V, Lobbezoo F, Lozupone M, Sardone R, Ballini A, Berar-
dino G, et al. Oral frailty indicators to target major adverse health-

related outcomes in older age: a systematic review. Geroscience 
2023;45:663-706. https://doi.org/10.1007/s11357-022-00663-8 

2. Hakeem FF, Bernabé E, Sabbah W. Association between oral 
health and frailty: a systematic review of longitudinal studies. Ger-
odontology 2019;36:205-215. https://doi.org/10.1111/ger.12406 

3. Kimble R, McLellan G, Lennon LT, Papacosta AO, Weyant RJ, 
Kapila Y, et al. Association between oral health markers and de-
cline in muscle strength and physical performance in later life: 
longitudinal analyses of two prospective cohorts from the UK 
and the USA. Lancet Healthy Longev 2022;3:e777-e788. https://
doi.org/10.1016/S2666-7568(22)00222-7 

4. Castrejón-Pérez RC, Jiménez-Corona A, Bernabé E, Villa-Rome-
ro AR, Arrivé E, Dartigues JF, et al. Oral disease and 3-year inci-
dence of frailty in Mexican older adults. J Gerontol A Biol Sci 
Med Sci 2017;72:951-957. https://doi.org/10.1093/gerona/glw201 

5. Horibe Y, Ueda T, Watanabe Y, Motokawa K, Edahiro A, Hirano 
H, et al. A 2-year longitudinal study of the relationship between 
masticatory function and progression to frailty or pre-frailty 
among community-dwelling Japanese aged 65 and older. J Oral 
Rehabil 2018;45:864-870. https://doi.org/10.1111/joor.12700 

6. Iwasaki M, Yoshihara A, Sato N, Sato M, Minagawa K, Shimada M, 
et al. A 5-year longitudinal study of association of maximum bite 
force with development of frailty in community-dwelling older 
adults. J Oral Rehabil 2018;45:17-24. https://doi.org/10.1111/
joor.12578 

7. Kotronia E, Brown H, Papacosta O, Lennon LT, Weyant RJ, Whin-
cup PH, et al. Oral health problems and risk of incident disability 
in two studies of older adults in the United Kingdom and the 
United States. J Am Geriatr Soc 2022;70:2080-2092. https://doi.
org/10.1111/jgs.17792 

8. Tanaka T, Takahashi K, Hirano H, Kikutani T, Watanabe Y, Oha-
ra Y, et al. Oral frailty as a risk factor for physical frailty and mor-
tality in community-dwelling elderly. J Gerontol A Biol Sci Med 
Sci 2018;73:1661-1667. https://doi.org/10.1093/gerona/glx225 

9. Choi JH, Kang JH, Koh SB, Kim NH, Kho HS. Development of 
an oral and maxillofacial frailty index: a preliminary study. J Oral 
Rehabil 2020;47:187-195. https://doi.org/10.1111/joor.12890 

10. Minakuchi S, Tsuga K, Ikebe K, Ueda T, Tamura F, Nagao K, et 
al. Oral hypofunction in the older population: position paper of 
the Japanese society of gerodontology in 2016. Gerodontology 
2018;35:317-324. https://doi.org/10.1111/ger.12347 

11. Tanaka T, Hirano H, Ohara Y, Nishimoto M, Iijima K. Oral Frail-
ty Index-8 in the risk assessment of new-onset oral frailty and 
functional disability among community-dwelling older adults. 
Arch Gerontol Geriatr 2021;94:104340. https://doi.org/10.1016/
j.archger.2021.104340 

12. So JS, Jung HI, Kim NH, Ko SM, Lee LI J, Kim J, et al. Clinical 
practice guidelines for oral frailty. J Korean Dent Assoc 2023;61:26-
58 (Korean). https://doi.org/10.22974/jkda.2022.61.1.003

13. Parisius KG, Wartewig E, Schoonmade LJ, Aarab G, Gobbens R, 
Lobbezoo F. Oral frailty dissected and conceptualized: a scoping 
review. Arch Gerontol Geriatr 2022;100:104653. https://doi.
org/10.1016/j.archger.2022.104653 

https://doi.org/10.4178/epih.e2024008.
https://doi.org/10.4178/epih.e2024008.


Kang JH et al. : Validation of the oral frailty screening

www.e-epih.org    |  9

14. Chen X, Mao G, Leng SX. Frailty syndrome: an overview. Clin 
Interv Aging 2014;9:433-441. https://doi.org/10.2147/CIA.S45300

15. Kang JH, Ko SM, Kim NH, Kim JH, So JS, Lee JO, et al. Clinical 
practice guideline for oral frailty. Seoul: Health Policy Institute; 
2023 (Korean).

16. Cohen JF, Korevaar DA, Altman DG, Bruns DE, Gatsonis CA, 
Hooft L, et al. STARD 2015 guidelines for reporting diagnostic 
accuracy studies: explanation and elaboration. BMJ Open 2016;6: 
e012799. https://doi.org/10.1136/bmjopen-2016-012799 

17. Sakayori T, Maki Y, Hirata S, Okada M, Ishii T. Evaluation of a 
Japanese “Prevention of long-term care” project for the improve-
ment in oral function in the high-risk elderly. Geriatr Gerontol 
Int 2013;13:451-457. https://doi.org/10.1111/j.1447-0594.2012. 
00930.x 

18. Utanohara Y, Hayashi R, Yoshikawa M, Yoshida M, Tsuga K, Ak-
agawa Y. Standard values of maximum tongue pressure taken us-
ing newly developed disposable tongue pressure measurement 
device. Dysphagia 2008;23:286-290. https://doi.org/10.1007/
s00455-007-9142-z 

19. Satake S, Senda K, Hong YJ, Miura H, Endo H, Sakurai T, et al. 
Validity of the Kihon Checklist for assessing frailty status. Geriatr 
Gerontol Int 2016;16:709-715. https://doi.org/10.1111/ggi.12543 

20. Tohara H, Saitoh E, Mays KA, Kuhlemeier K, Palmer JB. Three 
tests for predicting aspiration without videofluorography. Dys-
phagia 2003;18:126-134. https://doi.org/10.1007/s00455-002-
0095-y 

21. Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD. The 
oral health assessment tool--validity and reliability. Aust Dent J 

2005;50:191-199. https://doi.org/10.1111/j.1834-7819.2005.
tb00360.x 

22. Sewo Sampaio PY, Sampaio RA, Yamada M, Arai H. Systematic 
review of the Kihon Checklist: is it a reliable assessment of frailty? 
Geriatr Gerontol Int 2016;16:893-902. https://doi.org/10.1111/
ggi.12833 

23. Ki S, Yun JH, Lee Y, Won CW, Kim M, Kim CO, et al. Develop-
ment of guidelines on the primary prevention of frailty in com-
munity-dwelling older adults. Ann Geriatr Med Res 2021;25:237-
244. https://doi.org/10.4235/agmr.21.0072 

24. You HS, Kwon YJ, Kim S, Kim YH, Kim YS, Kim Y, et al. Clinical 
practice guidelines for managing frailty in community-dwelling 
Korean elderly adults in primary care settings. Korean J Fam 
Med 2021;42:413-424. https://doi.org/10.4082/kjfm.21.0162 

25. Iwasaki M, Kimura Y, Sasiwongsaroj K, Kettratad-Pruksapong M, 
Suksudaj S, Ishimoto Y, et al. Association between objectively 
measured chewing ability and frailty: a cross-sectional study in 
central Thailand. Geriatr Gerontol Int 2018;18:860-866. https://
doi.org/10.1111/ggi.13264 

26. Iwasaki M, Motokawa K, Watanabe Y, Shirobe M, Inagaki H, 
Edahiro A, et al. Association between oral frailty and nutritional 
status among community-dwelling older adults: the Takashima-
daira study. J Nutr Health Aging 2020;24:1003-1010. https://doi.
org/10.1007/s12603-020-1433-1 

27. Takeuchi N, Sawada N, Ekuni D, Morita M. Oral factors as pre-
dictors of frailty in community-dwelling older people: a prospec-
tive cohort study. Int J Environ Res Public Health 2022;19:1145. 
https://doi.org/10.3390/ijerph19031145 


