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Background: With increasing interest in health in old age, aspects of oral aging are being considered. The Korean Academy of 

Geriatric Dentistry recently proposed the diagnostic criteria for oral frailty in older adults in Korea. This study aimed to conduct 

a cross-sectional survey of factors related to oral frailty among community-dwelling older adults and identify differences in oral 

frailty status according to age and sex.

Methods: Among 217 older adults aged ≥60 years who visited a senior center in Wonju, 206 completed all tests for oral frailty. 

Among them, data from those with a Korean Version of the Modified Barthel Index score ≥90 were used in the final analysis. After 

evaluating oral frailty diagnostic factors such as chewing ability, occlusal force, tongue pressure, oral dryness, oral cleanliness, 

and swallowing function, oral hypofunction was determined according to the oral frailty diagnostic criteria. Subsequently, the 

evaluation results were compared based on sex and age. 

Results: Significant differences in chewing ability, maximum occlusal pressure, and maximum tongue pressure were observed 

between sexes. However, these differences did not affect oral frailty diagnosis. All diagnostic factors of oral frailty, except for 

the risk of oral dryness and swallowing dysfunction, showed significant differences with age. However, no significant difference 

was observed in the prevalence of oral frailty. Additionally, this study found no relationship between sex and oral frailty factors 

using the oral frailty diagnostic criteria. However, it also found that age plays a significant role as an oral frailty diagnostic 

indicator, in addition to oral dryness and swallowing function.  

Conclusion: Sex and age did not affect oral frailty diagnosis. However, patients’ chewing ability, occlusal force, and tongue 

pressure were affected by sex and age. Therefore, sex and age should be considered when diagnosing and intervening in oral 

frailty in the future.
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Introduction

1. Background

As interest in health increases and living standards 
improve, the human lifespan is increasing compared to the 
past, and the proportion of the older population is increasing 
worldwide1). South Korea is also reported to have a popu-
lation aged 65 years or older (17.5% in 2022) and is 
expected to become a super-aging society by 2025 when 

this proportion reaches 20.3%2). As the proportion of the 
older population increases, interest in the physical changes 
due to aging also increases, and the concept of frailty has 
been proposed. Frailty refers to the inability to respond 
appropriately to external stress owing to a decrease in the 
physiological reserve to maintain homeostasis due to a 
decline in overall physical function, resulting in an increase 
in morbidity from various diseases and an increase in 
disability, dependence, falls, long-term care, and mortality. 

http://crossmark.crossref.org/dialog/?doi=10.17135/jdhs.2023.23.4.378&domain=pdf&date_stamp=2023-12-31
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Fig. 1. Flowchart for this study. The 
oral frailty test evaluated factors such 
as chewing ability, occlusal pressure, 
number of remaining teeth, tongue 
pressure, oral dryness, and oral 
cleanliness. K-MBI: Korean Version 
of the Modified Barthel Index, K- 
EAT-10: Korean version of the Eating
Assessment Tool-10. 

This increases the risk of negative health outcomes3). Thus, 
the prevention of frailty in older adults is important for a 
healthy life.

Because the oral cavity is the starting point for food 
intake and digestion, inadequate nutritional intake due to a 
decline in oral function not only affects the occurrence and 
progression rate of aging but also affects systemic health, 
causing oral changes in the older population. Thus, obser-
vations and interventions for oral changes are becoming 
increasingly important4,5). Recently, research has been con-
ducted to define oral frailty by introducing the concept of 
frailty into the oral health field and to understand oral 
frailty as a risk factor for overall frailty.

To evaluate oral frailty, aspects such as deterioration of oral 
health status, chewing, swallowing, saliva disorders, deterio-
ration of oral motor skills, and oral pain are considered3). As 
Korea has already become a super-aging society, the decline 
in oral function in old age is being considered. In Japan, 
where related research is being actively conducted, various 
standards have been proposed to evaluate oral function6-8). 
The Korean Academy of Geriatric Dentistry (KAGD) recen-
tly suggested new criteria for oral frailty diagnosis in Korean 
older adults9), referring to the standards set by the Japanese 
Society of Gerodontology (JSG) for oral frailty evaluation8). 
These include poor oral hygiene, oral dryness, reduced occlu-
sal force, decreased tongue-lip motor function, decreased 
tongue pressure, decreased masticatory function, and swallo-
wing function deterioration. Based on a prospective cohort 

study by Tanaka et al.6,7), the KAGD criteria are also consi-
dered the most standardized oral frailty evaluation criteria, 
presenting evaluation criteria that consider the characteristics 
of Korean older adults.

The Korean oral frailty criteria presented by the KAGD 
were proposed through expert consensus, considering various 
previous studies. However, no study has reported whether 
the proposed oral frailty diagnostic factors and standards 
are appropriate for diagnosing oral frailty in older Koreans. 
However, because the oral function of older adults can be 
affected by age, sex, and the presence of disease, it is 
necessary to determine whether there are differences de-
pending on sex or age before generalizing the criteria for 
determining oral frailty10,11).

2. Objectives

This study aimed to conduct a cross-sectional survey of 
factors related to oral frailty diagnosis among community- 
dwelling older adults and identify differences in oral 
frailty according to sex and age.

Materials and Methods

1. Participants 

This study was conducted in Wonju, Gangwon State, 
where a large number of older adults live. Before starting the 
study, the research team visited senior centers to obtain 
permission. A total of 217 older adults who visited these 
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senior centers consented to participate in this study. Overall, 
206 older adults completed all tests to determine oral 
frailty, and data from those with a Korean Version of 
Modified Barthel Index (K-MBI) score of 90 or higher 
were used in the final analysis (Fig. 1). The reason for 
considering the K-MBI12) in selecting the final analysis 
subjects was to minimize differences in oral hygiene 
management depending on the participants’ behavioral 
limitations. This study was approved by the Institutional 
Review Board of Yonsei University (IRB No. 1041849- 
202212-SB-239-02). 

2. Data collection 

The sociodemographic information of the study parti-
cipants was collected using questionnaires, and height and 
weight were measured directly by the researcher. Oral 
frailty diagnostic factors such as chewing ability, occlusal 
pressure, number of remaining teeth, tongue pressure, oral 
dryness, oral cleanliness, and swallowing function were 
investigated by three trained researchers. The researchers 
were trained to confirm an inter-rater reliability of 0.995 
(p＜0.001). Investigations of oral frailty were performed 
according to the Korean diagnostic criteria for oral frailty, 
which were recently published by the KAGD9), except for 
the Modified Water Swallowing Test (MWST). Instead of 
the MWST, the response results to the “swallowing liquids 
takes extra effort” item on the Korean version of the 
Eating Assessment Tool-10 (K-EAT-10) was used to deter-
mine subjective swallowing difficulty. The K-EAT-10 is a 
self-administered questionnaire measured on a 5-point scale 
ranging from 0 (no problem) to 4 (severe problem). Those 
who scored ≥1 point were judged to have decreased 
swallowing function13).

Oral frailty, including reduced chewing ability, decreased 
occlusal pressure, fewer remaining teeth, weaker tongue 
pressure, and oral dryness, was assessed using the Korean 
diagnostic criteria for oral frailty. The findings are reported 
as “chewing ability impairment risk,” “occlusal pressure 
deficit risk,” “risk of retaining fewer teeth,” “tongue pre-
ssure insufficiency risk” and “risk of oral dryness” in the 
results section (risk: 1 and normal: 2).

Chewing ability was assessed using color-changing 
chewing gum (masticatory performance-evaluating gum, 

XYLITOL; Lotte, Tokyo, Japan). After asking the parti-
cipants to chew gum for 1 minute, the researcher com-
pared it with the color chart and judged it based on five 
levels, with levels 1 and 2 judged as hypofunction9,14). 
Maximum occlusal force was measured using a pressure- 
sensitive film (Dental Prescale II; GC Co., Ltd., Tokyo, 
Japan) with a maximum intercuspal position for 3 seconds, 
and the criterion for determining hypofunction was less 
than 500 N15). The number of remaining teeth was examined 
using a tongue depressor and penlight, and occlusal ability 
was determined to be reduced when there were less than 
20 teeth8,9). Maximum tongue pressure was measured for 7 
seconds using a JMS tongue pressure-measuring instru-
ment (TPM-02; JMS Co., Ltd., Tokyo, Japan) according to 
the manufacturer’s guidelines16). The average of three re-
peated measurements was used for analysis, and the criterion 
for determining a decrease in tongue pressure was less 
than 30 kPa8,9). Oral dryness was measured using an oral 
moisture-checking device (Mucus; Life Co. Ltd., Saitama, 
Japan) according to the manufacturer’s guidelines17), and 
the average of three measurements was used for analysis. 

Oral dryness was classified into three levels (risk: ≤27.9, 
caution: 28.0∼29.5, normal: ≥29.6). If the test result was 
27.9 or less, it was judged to be at risk of oral dryness9). 
According to the oral cleanliness standards of the Oral Health 
Assessment Tool18), oral hygiene status was classified into 
three levels (0, clean condition; 1, presence of partial dental 
plaque or tartar; and 2, overall dental plaque, tartar, or severe 
bad breath). If a score of 2 was observed, it was judged as oral 
hypofunction (poor oral hygiene)8,9). As mentioned previ-
ously, participants’ swallowing function was considered im-
paired if they scored a 1 or higher on the “swallowing liquids 
takes extra effort” item in the K-EAT-10. Additionally, 
assessment tools that obtained high validity and reliability in 
previous studies were selected for this study8,9,13-18).

If functional decline was observed in two or more of the 
six diagnostic factors, the status was classified as oral 
frailty. If observed in one factor, the status was classified 
as pre-oral frailty. If not observed in any of the factors, the 
status was classified as robust (healthy).

3. Statistical analysis

Frequency analysis was performed to determine the 
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Table 1. General Characteristics of the Participants

Number %
Sex
   Male 56 28.0
   Female 144 72.8
Age (y)
   ＜75 70 35.0
   ≥75 130 65.0
BMI (kg/m2)
   Underweight (＜18.5) 5 2.5
   Normal weight (18.5≤BMI＜23) 54 27.0
   Pre-obesity (23≤BMI＜25) 48 24.0
   Obesity (≥25) 93 46.5
Total 200 100.0

BMI: body mass index.

Table 2. Differences in Oral Frailty Diagnostic Factors Between the Male and Female Participants

Oral frailty diagnostic factors Male
(n=56)

Female
(n=144)

Total
(n=200) p-value

Chewing ability 4.13±1.15 3.67±1.27 3.80±1.25 0.022
Chewing ability impairment risk

(Risk: gum color levels 1 or 2)
1.89±0.32 1.80±0.40 1.83±0.38 0.081

Maximum occlusal pressure 454.09±337.79 303.04±262.99 348.00±294.62 0.001
Occlusal pressure deficit risk

(Risk: ＜500 N)
1.33±0.47 1.23±0.42 1.26±0.44 0.134

Number of remaining teeth 17.65±10.91 18.46±10.56 18.32±10.62 0.694
Risk of retaining fewer teeth

(Risk: ＜20)
1.56±0.50 1.59±0.49 1.59±0.49 0.741

Maximum tongue pressure 26.80±8.59 23.03±9.28 24.11±9.30 0.005
Tongue pressure insufficiency risk

(Risk: ＜30 kPa)
1.36±0.49 1.25±0.44 1.26±0.44 0.097

Oral dryness 27.06±1.86 27.06±2.42 27.07±2.26 0.954
Risk of oral dryness

(Risk: ≤27.9)
1.44±0.57 1.50±0.67 1.49±0.64 0.597

Oral cleanliness 1.00±0.51 0.84±0.66 0.89±0.62 0.068
Swallowing function 0.11±0.41 0.12±0.45 0.12±0.44 0.875
Risk of swallowing dysfunction

(Risk: ≥1)
1.93±0.26 1.92±0.27 1.93±0.26 0.905

Values are presented as mean±standard deviation.
All p-values were calculated using an independent t-test.
The participant’s chewing ability impairment risk, occlusal pressure deficit risk, risk of retaining fewer teeth, tongue pressure 
insufficiency risk, risk of oral dryness, and risk of swallowing dysfunction were coded as 1 when they were at risk and 2 when they were 
normal. Therefore, groups with smaller values were interpreted as being in a more dangerous state.

general characteristics of older adults. An independent 
t-test was performed to compare oral frailty diagnostic 
factors according to sex and age. The rate of oral frailty 
and its factors according to age or sex were calculated 
using a chi-square test (2 test). Additionally, correlations 

between oral frailty diagnostic factors, sex, and age were 
analyzed using Spearman’s correlation coefficients. IBM 
SPSS Statistics for Windows, version 21.0 (IBM Corp., 
Armonk, NY, USA) was used for statistical analysis, and 
the significance level was set at 5%.

Results

1. Distribution of participants according to 

general characteristics 

Among the 200 older adults who participated in the 
study, 72.8% were female and 65.0% were 75 years or 
older, constituting the majority of the participants. Body 
mass index (kg/m2) values were calculated based on the 
height and weight measurements of the participants. These 
values were categorized into four levels (underweight, 
normal weight, pre-obesity, and obese), and 46.5% of older 
adults were found to be obese (Table 1).
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Fig. 2. Prevalence of oral frailty according to sex. Oral frailty 
prevalence (%) was calculated using chi-square test results.

Table 3. Differences in Oral Frailty Diagnostic Factors According to Participants’ Age

Oral frailty diagnostic factor ＜75
(n=70)

≥75
(n=130)

Total
(n=200) p-value

Chewing ability 4.27±0.96 3.55±1.32 3.80±1.25 ＜0.001
Chewing ability impairment risk

(Risk: gum color levels 1 or 2)
1.93±0.26 1.77±0.42 1.83±0.38 0.001

Maximum occlusal pressure 432.86±313.93 302.80±274.28 348.00±294.62 0.003
Occlusal pressure deficit risk

(Risk: ＜500 N)
1.37±0.49 1.20±0.40 1.26±0.44 0.013

Number of remaining teeth 22.87±7.48 15.86±11.25 18.32±10.62 ＜0.001
Risk of retaining fewer teeth

(Risk: ＜20)
1.79±0.41 1.48±0.50 1.59±0.49 ＜0.001

Maximum tongue pressure 29.14±7.59 21.41±9.03 24.11±9.30 ＜0.001
Tongue pressure insufficiency risk

(Risk: ＜30 kPa)
1.49±0.50 1.18±0.38 1.26±0.44 ＜0.001

Oral dryness 27.54±1.79 26.81±2.45 27.07±2.26 0.017
Risk of oral dryness

(Risk: ≤27.9)
1.54±0.61 1.45±0.66 1.49±0.64 0.351

Oral cleanliness 0.76±0.60 0.95±0.62 0.89±0.62 0.032
Swallowing function 0.09±0.44 0.13±0.44 0.12±0.44 0.490
Risk of swallowing dysfunction

(Risk: ≥1) 
1.96±0.20 1.91±0.29 1.93±0.26 0.163

Values are presented as mean±standard deviation.
The p-values were calculated using an independent t-test.
The participant’s chewing ability impairment risk, occlusal pressure deficit risk, risk of retaining fewer teeth, tongue pressure 
insufficiency risk, risk of oral dryness, and risk of swallowing dysfunction were coded as 1 when they were at risk and 2 when they were 
normal. Therefore, groups with smaller values were interpreted as being in a more dangerous state.

2. Differences in oral frailty diagnostic factors 

according to sex

Table 2 presents the differences in the oral frailty diag-
nostic factors between male and female participants. The 
results showed significant differences in chewing ability, 
maximum occlusal pressure, and maximum tongue pressure 
between sexes. However, when using the normal or risk 
criteria for oral frailty diagnosis, there were no sex differ-
ences in “chewing ability impairment risk,” “occlusal pre-
ssure deficit risk,” and “tongue pressure insufficiency 
risk” (Table 2). Additionally, the prevalence of oral frailty 
was not significantly different between male and female 
participants (Fig. 2, p=0.378).

3. Differences in oral frailty diagnostic factors 

according to age

Table 3 presents the differences in factors influencing the 
diagnosis of oral frailty based on age. All diagnostic factors 
for oral frailty demonstrated significant differences, except 
for the risk of oral dryness and dysphagia (Table 3). 

Additionally, there was no significant difference in the 
prevalence of oral frailty according to age (Fig. 3, p=0.221).
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Fig. 3. Prevalence of oral frailty according to age. Oral frailty 
prevalence (%) was calculated using chi-square test results

Table 4. Correlations of Oral Frailty Diagnostic Factors with Sex and Age

Oral frailty diagnostic factor
r

Sex p-value Age p-value
Chewing ability −0.162 0.022 −0.277 ＜0.001
Chewing ability impairment risk −0.111 0.116 −0.200 0.005
Maximum occlusal pressure −0.244 0.001 −0.211 0.003
Occlusal pressure deficit risk −0.113 0.162 −0.186 0.008
Number of remaining teeth 0.028 0.694 −0.316 ＜0.001
Risk of retaining fewer teeth 0.024 0.741 −0.292 ＜0.001
Maximum tongue pressure −0.199 0.005 −0.398 ＜0.001
Tongue pressure insufficiency risk 0.124 0.079 0.326 ＜0.001
Oral dryness −0.004 0.956 −0.155 0.029
Risk of oral dryness 0.038 0.596 −0.066 0.351
Oral cleanliness −0.116 0.102 0.152 0.032
Swallowing function 0.011 0.875 0.049 0.490
Risk of swallowing dysfunction −0.008 0.905 −0.090 0.207
Oral frailty −0.063 0.378 −0.087 0.221

r is the Pearson correlation coefficient.

4. Relationship of oral frailty diagnostic 

factors with sex and age 

There was a relationship between sex and oral frailty 
diagnostic factors such as chewing ability, maximum 
occlusal pressure, and maximum tongue pressure (Table 
4). Nevertheless, there was no relationship between sex 
and oral frailty diagnostic factors, such as chewing ability 
impairment risk, occlusal pressure deficit risk, and tongue 
pressure insufficiency risk, when using normal or risk 
criteria for oral frailty diagnosis. 

There was a relationship between age and diagnostic 

factors for oral frailty, except for swallowing function 
(Table 4).

Discussion

1. Interpretation 

As the proportion of the older population increases due 
to aging, efforts are needed to understand the frailty pro-
cess and systemic changes that may occur in older adults 
to ensure their quality of life19). In 2022, the KAGD pre-
sented oral frailty criteria for Korean older adults9). This 
standard is based on the JSG8) and Tanaka et al.’s standa-
rdized oral frailty standard, which has been established 
through a multiyear cohort study6,7). While there is a 
proposal to establish guidelines for diagnosing and pro-
viding interventions for oral frailty through the aforemen-
tioned standards and literature review, there is a lack of 
verification as to whether the factors and standards for 
determining oral frailty are appropriate for Korean older 
adults. In particular, the definition of “older adults” broa-
dens as more people live longer; therefore, it is important 
to investigate whether oral hypofunction varies with sex 
and age20). 

2. Key results and comparison

This study included 217 older adults living in Wonju, 
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Gangwon State, who visited a senior center during the study 
period. In this study, to evaluate the influence of age and 
sex on oral frailty in a healthy community-dwelling elderly 
population, subjects were recruited by dividing those aged 
60∼74 years into the early old age group and those aged 75 
years or older into the late old age21,22). As oral hygiene 
behavior can be influenced by the ability to perform 
activities of daily living, the final analysis included 200 
older adults who had a K-MBI score of 90 points or higher 
and did not require help from others in daily life. 

Our analysis of the differences in oral frailty diagnostic 
factors according to sex among the study participants 
confirmed that men had better chewing ability, maximum 
occlusal pressure, and maximum tongue pressure than 
women (Table 2). Additionally, our evaluation of the 
relationship between oral frailty and sex confirmed that 
chewing ability, maximum occlusal pressure, and maximum 
tongue pressure were negatively correlated with the female 
sex (Table 4). This result can be interpreted as reflecting 
the tendency for women to have weaker masticatory mus-
cles than men23). Previous research24,25) has suggested that 
oral frailty is more likely to occur in women than in men; 
this is also inferred to be affected by differences in muscle 
strength between the sexes. However, in this study, sex 
differences could not be confirmed in the chewing ability 
impairment risk, occlusal pressure deficit risk, or tongue 
pressure insufficiency risk based on the risk classification 
criteria for determining oral frailty. In addition, the 
proportion of older adults diagnosed with oral frailty was 
71.4% in men and 77.1% in women, with no sex differ-
ences (Fig. 2). Considering these results, although differe-
nces in chewing ability, occlusal force, and tongue pres-
sure may occur due to differences in the physiological 
characteristics of men and women, severe characteristics 
were not considered in the evaluation of oral frailty in 
older adults. However, it is essential to note that assessing 
oral frailty in older adults as “normal” or “at risk” without 
considering these physiological characteristics may not be 
accurate. 

Considering that previous studies have shown a rapid 
decline in oral function in adults over 75 years of age, this 
study established an age criterion of 75 years23,26), recog-
nizing it as a threshold that may influence oral frailty. Our 

analysis showed that there was no significant difference in 
the diagnosis of oral frailty by age; however, oral frailty 
occurred in 65.7% of adults under 75 years of age and 
80.8% of those over 75 years of age (Fig. 3). According to 
the Korean standard for diagnosing oral frailty, a diagnosis 
is made when two or more of six diagnostic factors are 
met. Therefore, it is likely that the age-dependent differ-
ences in the risk of decline in oral function for most oral 
frailty diagnostic factors are reflected in these findings.

Among the oral frailty diagnostic factors, there was no 
significant age-related difference in the risk of oral dry-
ness, swallowing function, or risk of swallowing dysfunction 
(Table 3, 4). In the case of oral dryness, there was a 
difference depending on age; however, as none of the age 
groups reached the normal criterion of 29.69), no differ-
ence according to age could be confirmed in the risk of 
oral dryness. As dry mouth is more likely to occur with 
age and can be affected by various factors such as systemic 
diseases, it is necessary to comprehensively consider sys-
temic conditions, such as the age of the older person being 
tested and the medications taken, when determining oral 
frailty27,28). In the evaluation related to swallowing disorders 
(swallowing function and risk of swallowing dysfunction), 
the scores for swallowing function were 0.09 and 0.13 
points for the under 75 years and over 75 years groups, 
respectively, indicating a low subjective level of perceived 
swallowing disorder among participants. 

One thing to consider regarding the results of this study 
is that swallowing function was evaluated using the K- 
EAT-10, as opposed to the MWST suggested by the KAGD 
for evaluating swallowing function9). In this study, among 
the 10 items of the K-EAT-10, a score of more than 1 point 
for the response to the item “more effort is needed when 
swallowing liquids,” indicated that the risk of swallowing 
dysfunction was decreased. The K-EAT-10, originally desi-
gned as a 10-item questionnaire rated on a 4-point scale, 
judges this factor as abnormal when the total score is 3 
points or more (range: 0 to 40). Therefore, using a threshold 
of 1 point or more for one question to assess the risk of 
swallowing may not be a stringent standard, and it was 
confirmed that the prevalence of oral frailty did not change 
significantly by applying this standard (data not shown). 

Recently, in Japan, the “oral frailty five-item checklist,” 
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an evaluation index to identify oral frailty through a survey 
of older adults in the community, was announced6). In this 
previous study, difficulty in swallowing was proposed to be 
evaluated based on yes or no responses by asking “Have 
you choked on your tea or soup recently.” In our study, the 
selected questions were similar to those of the MWST. 
Thus, there is potential to use this checklist as an alter-
native to the MWST. In addition, considering that the 
MWST requires separate preparations, such as a syringe 
and water, and may cause discomfort during evaluation, 
particularly in participants with actual swallowing disorders, 
there is a need for test methods or questions that can 
replace the MWST in the diagnosis of oral frailty. 

In this study, it was confirmed that for all oral frailty 
diagnostic factors, except the risk of oral dryness, 
swallowing function, and risk of swallowing dysfunction, 
more cases were at risk of oral function decline in the 
75-year-old or older age group (Table 3). In particular, the 
results of this study showed that the tongue pressure of 
older adults over 75 years of age was 21.4 kPa, which was 
similar to the normal standard (29.1 kPa) for people under 
75 years of age, whereas their tongue pressure tended to 
decrease significantly with age. As aging leads to a decline 
in muscles throughout the body, declines in muscle mass 
and function affect the tongue, masticatory muscles, and 
pharyngeal muscles, ultimately affecting one’s swallowing 
function29,30). In the present study, the decline in tongue 
pressure in adults aged ≥75 years was attributed to this 
effect. Notably, the manufacturer of the tongue pressure- 
measuring device suggests different standards for measu-
ring tongue muscle decline depending on age (60∼69 
years: 30 kPa; 70 years or older: 20 kPa). Thus, a tongue 
pressure of 20 kPa for individuals over 70 years of age 
does not indicate that they lack sufficient force to swallow 
food; rather, it represents the minimum required standard 
for tongue pressure. However, according to the standards 
presented by the KAGD, the standard for decreasing 
tongue pressure is 30 kPa, regardless of age9). Given that a 
decline in tongue strength is anticipated due to reduced 
muscle mass during the aging process, it is necessary to 
explore standards that consider age when measuring 
tongue strength in older adults and the minimum tongue 
pressure target required for maintaining appropriate nutri-

tional intake and health31).
Another diagnostic factor of oral frailty that should be 

considered with respect to age is the number of remaining 
teeth. The KAGD recommends using the number of re-
maining teeth as an indicator of functional decline in occ-
lusal force, especially when it is challenging to measure 
occlusal force using specialized equipment, with the 
suggestion that the number of remaining teeth should be 
less than 209). Previous studies have established that the 
number of remaining teeth has a significant impact on the 
chewing ability, nutritional intake, and quality of life of 
older adults32,33). Notably, our study showed that the 
number of remaining teeth in older adults aged ≥75 years 
was 15.9, which was significantly different from the 22.8 
teeth in older adults aged ＜75 years. It was also evident 
that there were age-related differences in the standards for 
evaluating the risk of retaining fewer teeth (Table 3, 4). 
The number of remaining teeth is influenced by various 
factors, including age, residential area, toothbrushing habits, 
and systemic diseases. Age, in particular, emerges as an 
important factor that affects the number of remaining teeth 
and may increase the prevalence of oral frailty. This 
finding suggests that an oral care plan that can preserve the 
natural teeth of older adults for a long time is required.

3. Suggestion

The results of this study showed that sex did not have a 
significant impact on determining oral frailty; however, 
age was confirmed to affect the judgment of oral frailty in 
all evaluation factors, except for dry mouth and swallo-
wing difficulties in older adults. Therefore, in the currently 
proposed criteria for determining oral frailty, there is a 
need to scrutinize the risk level criteria by incorporating 
age-related considerations, especially concerning chewing 
ability, occlusal pressure, and tongue pressure, which reflect 
the physiological characteristics of the older population. 
These findings provide valuable insights for establishing 
oral rehabilitation goals in healthy older adults of similar 
age groups or those experiencing advanced systemic 
senescence in the future by confirming the level of oral 
frailty factors according to age in healthy older adults. 

Dental hygienist intervention methods for improving 
oral function in older adults have not yet been clearly 
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established; therefore, there are many differences among 
researchers. Consequently, there is a need to reassess the 
scope of work in oral functional rehabilitation for dental 
hygienists by examining collaborations with other profe-
ssions domestically. Additionally, considering intervention 
methods for oral frailty implemented in other countries 
and adapting to changes in the domestic industry, such as 
the emergence of senior-friendly foods, is essential. Pro-
posing intervention methods tailored to the characteristics 
of Koreans and older adults is crucial. Moreover, the lack 
of clear establishment of the concepts of oral frailty and 
hypofunction in Korea may lead to confusion in diagnosis 
and intervention planning. Therefore, institutional support 
is needed to clearly define oral frailty in Korea and 
integrate it into clinical practice.

4. Limitations

This study had some limitations. First, this study was 
conducted with healthy older adults with no difficulties in 
daily living (K-MBI ≥90). In addition, this study did not 
provide detailed information on the general health status 
of the participants or their medications. Although the 
participants' medical histories were investigated during the 
course of this study, the potential impact of drugs affecting 
the salivary glands or causing systemic diseases was not 
considered. It is also important to note that various factors 
can affect oral dryness, potentially affecting the deter-
mination of oral frailty. Therefore, further studies are needed 
to confirm this aspect. However, for the purpose of this 
study, which was to evaluate the clinical usability of the 
oral frailty criteria, minimizing factors other than sex and 
age that could affect the results was an important consi-
deration; therefore, healthy older individuals were 
included in this study.

5. Conclusion

This study aimed to assess sex and age factors 
contributing to the diagnosis of oral frailty in community- 
dwelling older adults. In the present study, sex did not play 
a significant role in oral frailty diagnosis. However, signi-
ficant variations were observed across age groups in 
factors reflecting physiological changes in older adults, 
such as occlusal pressure, chewing ability, and tongue 

pressure. Therefore, sex and age should be considered when 
diagnosing and intervening in oral frailty in the future. 
These findings have important clinical implications in the 
diagnosis and treatment of oral frailty.

Notes

Conflict of interest

No potential conflict of interest relevant to this article 
was reported.

Ethical approval

Approved by the Institutional Review Board at Yonsei 
University (IRB No. 1041849-202212-SB-239-02).

Author contributions

Conceptualization: Sun-Young Han and Eun-Ha Jung. 
Data acquisition: Sun-Young Han. Data analysis: Eun-Ha 
Jung. Funding: Sun-Young Han. Supervision: Sun-Young 
Han. Writing-original draft: Eun-Ha Jung. Writing-review 
& editing: Sun-Young Han and Eun-Ha Jung. All authors 
approved the final manuscript.

ORCID
Eun-Ha Jung, https://orcid.org/0000-0002-3737-5899 
Sun-Young Han, https://orcid.org/0000-0001-7578-782X 

Acknowledgements

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). 

We would like to thank Soo-Min Kim, Seong-Chan 
Park, Hye-Jin Park, Yun-Seon Lee, and Min-Ji Jo for their 
help with oral examinations for older adults in the 
community.

Data availability

The authors may provide raw data upon reasonable 
request.



Eun-Ha Jung and Sun-Young Han：Oral Frailty Indicators According to Sex and Age

387

References

1. Iwasa H, Masui Y, Gondo Y, et al.: Personality and 
participation in mass health checkups among Japanese com-
munity-dwelling elderly. J Psychosom Res 66: 155-159, 2009. 
https://doi.org/10.1016/j.jpsychores.2008.07.006 

2. Statistics Korea: Future population estimation: 2020~2050. 
Retrieved November 22, 2022, from https://kostat.go.kr/ 
board.es?mid=a10301020600&bid=207&tag=&act=view&l
ist_no=418448&ref_bid= (2022, May 26).

3. Dibello V, Zupo R, Sardone R, et al.: Oral frailty and its 
determinants in older age: a systematic review. Lancet 
Healthy Longev 2: e507-e520, 2021. 
https://doi.org/10.1016/S2666-7568(21)00143-4 

4. Ramsay SE, Papachristou E, Watt RG, et al.: Influence of 
poor oral health on physical frailty: a population-based 
cohort study of older British men. J Am Geriatr Soc 66: 
473-479, 2018. 
https://doi.org/10.1111/jgs.15175 

5. Watanabe Y, Okada K, Kondo M, Matsushita T, Nakazawa 
S, Yamazaki Y: Oral health for achieving longevity. Geriatr 
Gerontol Int 20: 526-538, 2020. 
https://doi.org/10.1111/ggi.13921 

6. Tanaka T, Hirano H, Ikebe K, et al.: Oral frailty five-item 
checklist to predict adverse health outcomes in community- 
dwelling older adults: a Kashiwa cohort study. Geriatr 
Gerontol Int 23: 651-659, 2023. 
https://doi.org/10.1111/ggi.14634 

7. Tanaka T, Takahashi K, Hirano H, et al.: Oral frailty as a risk 
factor for physical frailty and mortality in community- 
dwelling elderly. J Gerontol A Biol Sci Med Sci 73: 
1661-1667, 2018. 
https://doi.org/10.1093/gerona/glx225 

8. Minakuchi S, Tsuga K, Ikebe K, et al.: Oral hypofunction in 
the older population: position paper of the Japanese Society of 
Gerodontology in 2016. Gerodontology 35: 317-324, 2018. 
https://doi.org/10.1111/ger.12347 

9. Retrieved November 26, 2023, from https://www.neca.re.kr/ 
lay1/bbs/S1T12C38/F/38/view.do?article_seq=9022&cpage
=2&rows=10&condition=&keyword=&show=&cat=.hwp 
(2022).

10. Watanabe Y, Hirano H, Arai H, et al.: Relationship between 
frailty and oral function in community-dwelling elderly 

adults. J Am Geriatr Soc 65: 66-76, 2017. 
https://doi.org/10.1111/jgs.14355 

11. Hidaka R, Furuya J, Nishiyama A, et al.: Structural equation 
modeling of tongue function and tongue hygiene in acute 
stroke patients. Int J Environ Res Public Health 18: 4567, 2021. 
https://doi.org/10.3390/ijerph18094567 

12. Jung HY, Park BK, Shin HS, et al.: Development of the 
Korean version of Modified Barthel Index (K-MBI): multi- 
center study for subjects with stroke. J Korean Acad Rehabil 
Med 31: 283-297, 2007.

13. Noh DK, Choi SH, Choi CH, Lee KJ, Kwak SH: Validity & 
reliability of a Korean-version of Eating Assessment Tool 
(K-EAT-10): predicting the risk of aspiration in stroke 
patients. Commun Sci Disord 27: 830-843, 2022. 
https://doi.org/10.12963/csd.22941 

14. Kamiyama M, Kanazawa M, Fujinami Y, Minakuchi S: Validity 
and reliability of a self-Implementable method to evaluate 
masticatory performance: use of color-changeable chewing gum 
and a color scale. J Prosthodont Res 54: 24-28, 2010. 
https://doi.org/10.1016/j.jpor.2009.08.001 

15. Horibe Y, Matsuo K, Ikebe K, et al.: Relationship between 
two pressure-sensitive films for testing reduced occlusal 
force in diagnostic criteria for oral hypofunction. Gero-
dontology 39: 3-9, 2022. 
https://doi.org/10.1111/ger.12538 

16. Machida N, Tohara H, Hara K, et al.: Effects of aging and 
sarcopenia on tongue pressure and jaw-opening force. 
Geriatr Gerontol Int 17: 295-301, 2017. 
https://doi.org/10.1111/ggi.12715 

17. Yamada H, Nakagawa Y, Nomura Y, et al.: Preliminary 
results of moisture checker for Mucus in diagnosing dry 
mouth. Oral Dis 11: 405-407, 2005. 
https://doi.org/10.1111/j.1601-0825.2005.01136.x 

18. Chalmers JM, King PL, Spencer AJ, Wright FA, Carter KD: 
The oral health assessment tool--validity and reliability. Aust 
Dent J 50: 191-199, 2005. 
https://doi.org/10.1111/j.1834-7819.2005.tb00360.x 

19. Papathanasiou IV, Rammogianni A, Papagiannis D, et al.: 
Frailty and quality of life among community-dwelling older 
adults. Cureus 13: e13049, 2021. 
https://doi.org/10.7759/cureus.13049 

20. Hatanaka Y, Furuya J, Sato Y, et al.: Associations between 
oral hypofunction tests, age, and sex. Int J Environ Res 



J Dent Hyg Sci Vol. 23, No. 4, 2023

388

Public Health 18: 10256, 2021. 
https://doi.org/10.3390/ijerph181910256 

21. Kim HN, Ku IY, Kim EH, Lee MS, Ka KH, Moon SJ: 
Comparison of subjective health condition and subjective 
oral health condition of the elderly in Gumi. J Korean Soc 
Dent Hyg 13: 685-692, 2013. 
https://doi.org/10.13065/iksdh.2013.13.4.685 

22. Jo KH, Lee HJ: Factors related to life satisfaction in 
young-old, old, and oldest-old women. J Korean Acad Nurs 
39: 21-32, 2009. 
https://doi.org/10.4040/jkan.2009.39.1.21 

23. Lee CHJ, Vu H, Kim HD: Gender and age group modified 
association of dental health indicators with total occlusal 
force among Korean elders. BMC Oral Health 21: 571, 2021. 
https://doi.org/10.1186/s12903-021-01928-y 

24. Cruz-Moreira K, Alvarez-Cordova L, González-Palacios 
Torres C, et al.: Prevalence of frailty and its association with 
oral hypofunction in older adults: a gender perspective. BMC 
Oral Health 23: 140, 2023. 
https://doi.org/10.1186/s12903-023-02824-3 

25. Kugimiya Y, Iwasaki M, Ohara Y, et al.: Relationship 
between oral hypofunction and sarcopenia in community- 
dwelling older adults: the Otassha study. Int J Environ Res 
Public Health 18: 6666, 2021. 
https://doi.org/10.3390/ijerph18126666 

26. Bakker MH, Vissink A, Spoorenberg SLW, Wynia K, Visser 
A: Self-reported oral health problems and the ability to orga-
nize dental care of community-dwelling elderly aged ≥75 
years. BMC Oral Health 20: 185, 2020. 
https://doi.org/10.1186/s12903-020-01175-7 

27. So JS, Chung SC, Kho HS, Kim YK, Chung JW: Dry mouth 

among the elderly in Korea: a survey of prevalence, severity, 
and associated factors. Oral Surg Oral Med Oral Pathol Oral 
Radiol Endod 110: 475-483, 2010. 
https://doi.org/10.1016/j.tripleo.2010.05.004 

28. Löfgren CD, Wickström C, Sonesson M, Lagunas PT, 
Christersson C: A systematic review of methods to diagnose 
oral dryness and salivary gland function. BMC Oral Health 
12: 29, 2012. 
https://doi.org/10.1186/1472-6831-12-29 

29. Abu-Ghanem S, Graf A, Govind J: Diagnosis of sarcopenic 
dysphagia in the elderly: critical review and future pers-
pectives. Dysphagia 37: 1093-1102, 2022. 
https://doi.org/10.1007/s00455-021-10371-8 

30. Cha S, Kim WS, Kim KW, et al.: Sarcopenia is an 
independent risk factor for dysphagia in community- 
dwelling older adults. Dysphagia 34: 692-697, 2019. 
https://doi.org/10.1007/s00455-018-09973-6 

31. Suzuki H, Ayukawa Y, Ueno Y, Atsuta I, Jinnouchi A, Koyano 
K: Relationship between maximum tongue pressure value and 
age, occlusal status, or body mass index among the community- 
dwelling elderly. Medicina (Kaunas) 56: 623, 2020. 
https://doi.org/10.3390/medicina56110623 

32. Naka O, Anastassiadou V, Pissiotis A: Association between 
functional tooth units and chewing ability in older adults: a 
systematic review. Gerodontology 31: 166-177, 2014. 
https://doi.org/10.1111/ger.12016 

33. Akifusa S, Soh I, Ansai T, et al.: Relationship of number of 
remaining teeth to health-related quality of life in community- 
dwelling elderly. Gerodontology 22: 91-97, 2005. 
https://doi.org/10.1111/j.1741-2358.2005.00059.x 


