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Executive Summary

Developing Korean version of Diagnostic Criteria and Management
Method for Oral Frailty
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. Department of Periodontology, School of Dentistry, Kyung Hee University
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. Department of Oral Medicine and Oral Diagnosis, School of Dentistry and Dental Research
Institute, Seoul National University

. Department of Dental Hygiene, Yonsei University

. S&P Seoul Private Dental Clinic
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. Department of Preventive Dentistry & Public Oral Health, Yonsei University College of
Dentistry
9. Department of Prosthodontics, College of Dentistry, Dankook University

(J Background

Korea has already entered an aging society in 2017 and is expected to enter
an ultra-elderly society by 2025. In this trend, the concept of frailty is
gaining importance, and elderly people who are affected by frailty are more
likely to progress to long-term care, dependent elderly, and eventually to die.
Therefore, predicting and detecting risk factors for frailty in advance and
controlling the rate of progression through appropriate interventions is one
of the most important issues in the aging society.

Oral frailty is not simply a condition in which the oral health status and oral
function of older adults decline with age, but rather a condition in which the
decline in oral function and oral health increases the risk of adverse health
outcomes such as long-term care, dependence, and frailty. Many long-term
follow-up studies have shown that oral decay and its associated malnutrition



are among the risk factors for progression from pre-frail to frail, and the
importance of controlling oral decay is essential for systemic health and
frailty control.

In a rapidly aging population, controlling the rate of progression of frailty is
a critical issue and there is a growing need for systematic diagnosis and
management of oral frailty. In this study, based on a systematic literature
review and analysis of a Korean secondary cohort database, we aimed to
suggest a Korean version of diagnostic criteria for oral frailty and provide
suggestions for efficient management.

O Objective

The aim of this study is to elaborate Korean diagnostic criteria for oral
frailty through the process of systematic review and meta-analysis, and to
derive diagnostic criteria and efficient management measures for oral frailty
based on secondary data analysis, domestic and international system reviews,
and Delphi consensus results.

O Methods

Through a literature review, we investigated the diagnostic criteria and oral
health policies for the elderly at domestic and international level. Through
the method of systematic review, we analyzed the effects of screening,
diagnosis, and intervention tests for oral frailtyon the progression of systemic
aging, mortality, and disability.

The Korean Genome and Epidemiology Study (KoGES), the Korean National
Health and Nutrition Examination Survey(KNHANES), and the Korean Frailty
and Aging Cohort Study (KFACS) were used in this study to analyze the
current status of oral frailty and its association with systemic frailty. The
Korean Frailty and Aging Cohort Study (KFACS) is a data source published by
the Korean Frailty and Aging Cohort Project, with a baseline in 2016-2017, a
first follow-up in 2018-2019, and a second follow-up in 2020. In this study,
data from 2016-2017 and 2018-2019 were used for analysis.

Two expert Delphi surveys were conducted to derive expert consensus for the
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review of Korean diagnostic criteria and management measures for oral
frailty based on the review of internationl diagnostic criteria and management
measures and the literature review. The Delphi panel consisted of 26 clinical,
policy, and health experts who could provide a comprehensive view of
geriatric dentistry and oral aging in general.

J Results

QO Diagnostic Criteria and Management Status of Oral Frailty: A Review of
the Literature

1. Diagnostic criteria for oral frailty

The concepts and diagnostic criteria of oral frailty and oral hypofunction
were first developed in Japan. In 2018, the Japanese Society of
Gerodontology devised and published the diagnostic criteria for oral
hypofunction, which states that a patient is diagnosed with oral hypofunction
if three or more of the following seven items were present: 1. Mastication
ability, 2. Bite force, 3. Swallowing function, 4. Dry mouth, 5. Labial motor
skills, 6. Oral hygiene, and 7. Tongue pressure. Separately, Tanaka et al.
proposed other diagnostic criteria for oral frailty in their prospective cohort
study, including 1. objective decrease in mastication ability, 2. subjective
difficulty in eating coarse food, 3. number of remaining natural teeth, 4.
subjective difficulty in swallowing, 5. decreased motor function of the tongue
and lips, and 6. decreased tongue pressure, and if three or more of these
items were present, oral frailty was diagnosed. In Korea, the diagnostic
criteria for oral senility have been summarized and published: 1. Mastication
ability, 2. Bite force, 3. Swallowing function, 4. Salivary gland function (dry
mouth), 5. Oral hygiene, and 6. Tongue muscle strength.

2. Oral health systems for the elderly overseas

In this study, we examined the oral health-related systems for the elderly in
Japan and Germany, which are experiencing an ultra-elderly society before
Korea, and examined the example of the United States, which has a lower
level of medical and social security than the above two countries. In Japan,
the government has been working to increase the number of natural teeth
remaining in people over the age of 80 through the '8020 Campaign" since
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1989, and since 2016, state-supported dental checkups have been conducted for
people aged 75 and older, and since 2018, a series of diagnostic and
management procedures related to oral decline have been incorporated into the
nursing care benefit system under the general diagnosis of "oral dysfunction".
Germany has one of the highest levels of public dental health insurance
coverage in the world, with equal access to dental care regardless of
socioeconomic status. Since 1922, dental health insurance has been included in
the German health insurance system, there is a statutory medical insurance fund
that covers dental care, and private dental insurance is also available. Since
2019, it has also been mandatory for nursing homes to have an on-call dentist,
and oral services are also available under the long-term care insurance system.

O Evaluating the effectiveness of screening, diagnosis, and intervention for
oral frailty: a systematic review and meta-analysis

The relationship between oral frailty screening and systemic frailty, death,
and disability was identified based on 28 articles. Low subjective mastication
satisfaction, subjective dry mouth, no oral hygiene behavior, tongue and
mucous membrane discomfort, and poor subjective oral health satisfaction
were associated with a higher risk of systemic frailty. On the other hand, the
risk of death was higher in those with poor oral hygiene practices, and the
risk of disability was higher in those with fewer than 20 remaining teeth,
poor subjective oral health satisfaction, and no regular dental visits. The
association between oral health and systemic frailty, death, and disability risk
identified through objective oral frailty diagnostic tests was evaluated in 25
articles, and abnormalities in periodontal factors were associated with a
higher risk of systemic frailty.

QO Analyzing the status of oral frailty and its association with systemic frailty

If the subjective oral health status, mastication satisfaction, pronunciation
discomfort, and the number of remaining natural teeth was less than 20, the
income and education level were significantly lower, and the likelihood of frailty
increased. In particular, the elderly over 70 years old with subjective oral function
limitations were more likely to develop frailty and physical function limitations.
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QO Collecting expert opinions to develop diagnostic criteria for oral frailty in
Korea and establish management plans.

In terms of importance, mastication ability, swallowing function, dry mouth,
and number of functional teeth were ranked highly. In terms of management
measures, regular dental checkups and treatments, oral health counseling and
education were ranked highly. The results of the responses to the questions
related to policies for oral frailty showed that items related to the health
insurance coverage of oral aging assessment, interventions for oral functional
rehabilitation, and management were highly ranked, followed by adding oral
frailty-related content to health checkups at life transitions and general oral
examinations.

J Conclusions

Proper diagnosis and management of oral frailty is not only about assessing
and restoring oral health and function, but also about controlling the
progression of aging in the long term, which means reducing medical and
social costs. However, there is still a problem that domestic diagnostic
criteria and management methods have not been established, and research
cannot be conducted due to this. This study emphasizes the need to establish
evidence-based diagnostic criteria and management plans for oral frailty and
to include oral frailty diagnosis and management plans in the national health
insurance and medical benefits system.

Key words

Frailty, oral dysfunction, oral frailty, disability, death, health insurance
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- Ovid-MEDLINE (n=6,947) ) i
- Ovid-Embase (n=8017) ) mzxe(dﬂmsgwmzm :
- Cochrane library (n=2,470) -
BEUH § Y2 BH (1212818 | e ;
- 22| DB (n=10,988) — NS/ 25 HE 3 B E 28 + (n=12,705)
- 214 DB (0= 1,830) T
§ 42 2E 2 YIS 28 3 (1=72) :
14 et 28 (n=113) O HO0 AT Ol 97 0k B8 o= |
- =9 DB [n= 112) T - AEY BoE BAE e At Ot B n=12)
-2 DB (n= 1) |- AT HOE ZitaS BUSH g2 29 (n=36) |
N =) e |
AE H 29 (n=41)
- 29| DB (n=41)
- = Hi DB (n=0)
J 2. MY SER: A
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Ad7e 179e= AA F 60.7%E AABAH. I+ =7k L& 91, o= 38, I=
3 59 &ollth AFHARE AP FJE 11H, $H IJE 54, dHAT
12%0]90e}. A2 BIWIAF = S5 7€ 1,002%014AL, Aol weEh Has
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29] DB (n=17,434)
- DB (n=1,851
(@Y 2023.03.07) A8 O o)

- Ovid-MEDLINE (n=6,947)
- Qvid-Embase (n=8,017)
- Cochrane library (n=2,470)

- KoreaMed (n=1,261)
- KMbase (n=590)
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o 08 (r10988) > A%/xE HE £ UAE 28 5 (na 1270 |
-ZFHDB(=1830) 000 | T
¥ | 42 HE 2 WRE 28 £ (n=85) :

e g £l (n=113) | AEO| YOS AR O §27} O B8 () |
-39 0B = 112) > Ao B0l FAE o ARt O B (ne25) |
-3 DB(n= 1) - APHO| Folgt ZRpH42 H G| 22 23 (n=56) ;

FANBM (=00 [ e '

A 4

HF Hef 249 (n=28)
- 29| DB (n=28)
- 3L DB (n=0)
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B 7. 74 MEZAKQT) HMEZUAS MNPRS00 Cfst LEtd EY
CH&ERE MEHAAL
il 14X} FXI2t I\ b
= = =7} A ol LbA o EX|H 2 KT :
2 (EmAD) g o3 =H4(%) 1) S-S A= LN X
rospective -
1| Kusama (2023) o= prosp 34,510 72.6 47.6 120 X|OF7H4= M2 N INES!
cohort
retrospective
2| Yu 20 e P 4880 | 719 49 36 | ZEE T v M= AtE gis
cohort
3| Kang (2022) St=t cross-sectional | 3,018 727 43.4 NR TN MRIOEEE M2 TALEA =5
B U
4 Kim (2022) St=t cross—sectional | 4,156 NR NR NR ~ _ 42 T4 35
7|18 R
4=, Hotls, F
5 Kuo (2022) Ef02t cross—sectional 308 79.7 25 NR A2 TALEA TS|
A MHEEE EY
TUHE, ol =
o, U KMAOEE
22 FEN 4HY
Milagres . -
6 Q 822 | cross-sectional | 2,341 72.3 344 NR UEL =Y, X0t 3 HE T4 35
\2022) o gm0, 5, &t
s ="z o, 4.7
El, X0Phs 22X
; ; olgly|= T2t =X
; Takeuchi o prospective o7 _ 35,1 2 Aol |s =, N He HAlA o5
(2022) cohort MR et
8 Tan (2022) A7IEZ | cross-sectional 1,047 71.2 42.8 NR X074 2RI A2 TAILE A 2




CHAIXL MEHAL
H XX} FHIRE o\ )
: = E7|‘ ﬂ?‘gﬁl o o LA _Io - =X 2 Z40}x|= -3
=3 ZT) S ud =4(%) H) Z™HUE HAE T AKX 2 X
T4Ux, dobls 2
9| Albani (2021) G= cross—sectional 853 85 38 NR 2 FEUN NAREE HE Tl 35
=t
) retrospective N NADIEE ZE
10| Jang (2021 s 10,243 NR 435 144 42 N 25
9 (2021) = cohort SH AR - °= °
TLUX, FUIEHe
OlEH, FE5 K&t
L A S R el
- N HE(oral
4 OBk =Y, Rof
| =5 o g, x| O
11|  Kuo (2021) E0|2t | cross—sectional 903 77.4 32 NR - " _ | assessm A4 NES]
T QX BA U, d,
o s smao, 3| O
- OHAT
LN =71, X[ofRA )
AU, EU_AEHE
=4 7B
Morishita prospective TUUE, TS
12 = 289 85.2 23.2 48.7 _ B Far] MNLUE 35
(2021) = cohort ek c °= °
HE(EAT
Sopls =&, FEY | -10),
Nakamura . _
13 (2021) U= cross—sectional 832 74.9 36.4 NR MROEEE 2t 59t | AR oral AL A INZS|
A& 25715 &Y diadocho
kinesis)
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CHAIXL MEHAL
H XX} FH7|Zt o\ )
= = =7t A o ol LiA T_Io =XiHe 2 K| o
S| (EHgD) 3 g™ =4(%) 1) SHUE AT X[ Xl
Shimazaki B} HE(EAT
71 U= | cross-sectional | 978 NR 475 NR | olopls 2 ( BAles| | 2H
(2020) -10)
1| i
15| Yin (2020) gz | rosgect Ve | 949 NR NR NR | XOPH 2074058t ] o gig
cohor
rospective
16| Yuan Q0200 | %= P ph tv 36230 | 90 4.1 36 | SR ] Aot ox
cohor
TN KAQET m2t
5 ~secti . . - rE Ml | Y8
17 Gu (2019) 5= cross—sectional | 3,635 84.27 48.2 NR 0P 2074apt | ok
18| Iwasaki (2018) Efj= cross-sectional 141 72 29.4 NR Y NEQIEL 22t 42 e 35
TLUE, T KR
prospective ESmin T SnbSEE>4y
19| R 201 % 1,622 NR 1 _ A2 AL A AP
9| Ramsay (2018) = cohort 6 00 36 J7t iEE =2 A0} | f
£ U =2HZ 0
retrospective Ty 40d U5k
20| Zh 2018 0 1,243 69 40.2 96 _ - 42 20 o=
ang (2018) | 0= cohort =21, Aopke_Rxp H B
o1 Castrejon-Perez Az prospective 237 264 185 - 29in e SAlA] 2x
(2017) cohort
Hoek
2 Czoje;)na =9 | cross-sectional | 1,026 80 41 NR | ZBH xmeEc DR | a2 HACA | AR
, prospective I M2 ¥
23| linuma (2017) U= 526 NR NR 36 Asl [s_=2t MNUE eS|
cohort =
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7k HIEE 2127t 24
= A57F #EAFoId71o] RoBANS ver 2.0 =75 4
g7 TE 28 49 2o diAE vavksAolA w2 H
A77F 48(14.3%)°1AaL, wdsy HEY Hd=olA o= BUHd

(7.1%)°19jol= ¥EH o] Wkt

Comparability of participants
Selection of participanis
Confounding variables
Measurement of intervention
Blinding of cutcome assessment
Cutcome evaluation

Incomplete cutcome data

Selective outcome reporting

L L L
0% 25% 50% Ta%

_\
o
=]
-

‘ B Lovw risk of bias [CJunciearrisk orbias [l Hioh risk ot bias

23 4. HISY U TAHD : AYwa MEA

Lt 2icd] MEzEAe AL

1) FBY HAIZE

FUH ARREEI e A9 24 e 59 va AAledle] o] 1.874)
E9ITH95% CI 1.50-2.33, 1*=85%).

Chewing
u isf. y  Satisf. ¥
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Kang (2022) 465 1256 317 1762 E 2.68 [2.27-3.17] 121%
Kuo (2022)_1 31 167 16 141 +—— 1.78 [0.93-3.41] 6.1%
Kuo (2022)_2 43 135 25 173 — W 277 [1.58-483] 72%
Milagres (2022) 86 848 75 1459 —_— 2.08 [1.51-2.87] 10.2%
Takeuchi (2022) 5 11 29 86 .- 1.64 [0.46-5.82] 25%
Albani (2021)_1 75 272 40 270 e— 219 [1.43-3.36] 8.8%
Albani (2021)_2 96 207 124 556 B 1.66 [1.21-2.28] 10.3%
Kuo (2021) 95 486 37 417 —— 2.50 [1.66-3.74] 9.1%
Nakamura (2021) 14 155 30 649 —— 2.05 [1.06-3.96] 6.1%
Gu (2019) 149 569 857 3066 — 0.91 [0.75-1.12] 11.7%
Ramsay (2018) 18 109 89 945 — . 1.90 [1.10-3.30] 7.2%
Hoeksema (2017) 32 118 193 908 ——-— 1.38 [0.89-2.13] 87%
Random effects model 4423 10432 - 1.87 [1.50-2.33] 100.0%
r T T 1

Hetarogenaity: I° = 85%, «* = 0.0984, p < 0.01
0.2 05 1 2 5

Favors chewing unsatisfactory Favors chewing salisfactory

I3 5. FBy

R}

AUZEOH HeA 218
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2) %sls
FHHOoE Hsprlso] ol Lyl A= IEA 2 A9 Hlo| AAlea9]
3ol 2.178] =AUTH95% CI 1.73-2.74, 1°=50.9%).

Unsatisfactory  Satisfactory

Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Kuo (2022) 31 94 37 214 — 235 [1.35-4.11] 7.9%
Milagres (2022)_1 37 430 125 1880 B 1.32 [0.90-1.94] 11.3%
Milagres (2022)_2 34 201 128 2102 e 314 [2.08-4.73] 10.7%
Milagres (2022)_3 53 440 109 1872 —-— 222 [1.57-3.13] 12.1%
Milagres (2022)_4 24 215 138 2003 —— 1.78 [1.13-2.81] 9.7%
Milagres (2022)_5 39 365 123 1942 — = 1.77 [1.21-2.58] 11.4%
Takeuchi (2022) 8 17 26 80 ——&——— 185 [0.64-533] 32%
Albani (2021)_1 56 131 165 722 o 2.44 [1.66-3.60] 11.2%
Albani (2021)_2 19 69 96 473 —— 1.49 [0.84-265] 76%
Nakamura (2021) 15 135 29 669 —— 276 [144530] 65%
Shimazaki (2020) 25 101 63 872 i —— 422 [2517.10] 85%
Random effects model 2198 12919 -t 2.17 [1.73-2.74] 100.0%

r T T 1
0.2 0.5 1 2 5
Favors swallowing unsatisfactory Favors swallowing satisfactory

Heterogeneity: 12 =51%, < = 0.0614, p=0.03

a9 6. FoM|s Zetih Tilcs =13
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A9 Hl3] HALAI] Sigo]

3) FYAE
7o) Az AISHT B9 194 gL
2_
1.768) =4THO5% CI 1.43-2.18, 1°=29%).
Dry Mouth Normal

Study Events Total Events Total Odds Ratio OR
Kuo (2022) 21 79 47 229 —_— - 1.40
Milagres (2022)_1 87 948 77 1350 —_ 1.67
Milagres (2022)_2 61 465 101 1846 —— 261
Albani (2021)_1 145 462 73 301 —B— 1.99
Albani (2021)_2 30 143 51 283 —— 1.21
Kuo (2021) 41 218 o1 685 —— 1.51
Ramsay (2018) 77 620 27 401 —@— 19
Castrejon-Perez (2017) 18 107 17 130 — 1.34
Random effects model 3042 5315 B 1.76
Heterogeneity: 1 = 20%, <* = 0.0217, p = 0.20 o i q

a

4) 7294 ojaA
TGP AE AT = A= AHsE= 9o Hjg] AAwA 9 Fo]
1.718) =94H95% CI 1.10-2.67, 1*=74%).

Study Events
Kim (2022)_1 147
Kim (2022)_2 152
Kim (2022)_3 201
Kim (2022)_4 192
Kim (2022)_5 179
Kim (2022)_6 180
Kim (2022)_7 193

Random effects model

Favors Dry Mouth  Favors Normal

8 7. #8UxY

—

Hygiene behavior

FHAIeA| £

No Yes
Total Events Total Odds Ratio OR
2871 58 1285 B 1.14
2745 53 1411 e 1.50
3982 3 169 ——8— 294
3480 12 671 —— 3.21
3617 25 534 ——— 1.06
3012 24 1139 —— 2.95
3867 1 284 — il 1.30
23574 5493 — 1.7
I T T 1
02 05 1 2 5

Heterogeneity: I° = 74%, «* = 0.1631, p < 0.01

Favors No Hygiene behavior

Favors Hygiene behavior

J3 8. FZRIEAet s 28

15) 9189 FHAXT,

28

FH ), AAE/AY/ ADAE/FIARN AR 5

95%-Cl

[0.77-2.54]
[1.21-2.30]
[1.86-3.65]
[1.44-2.75]
[0.73-2.00]
[1.01-2.27]
[1.24-3.10]
[0.66-2.76]

[1.43-2.18]

95%-Cl

[0.84-1.56]
[1.09-2.07]
[0.93-9.30]
[1.78-5.78]
[0.69-1.63]
[1.92-4.55]
[0.70-2.42]

[1.10-2.67]

Weight

7.6%
17.9%
16.9%
17.7%

9.8%
13.4%
11.3%

5.5%

100.0%

Weight

17.8%
17.7%

6.6%
13.3%
15.9%
15.9%
12.8%

100.0%



5) 7|Et

&, Ayt Sofl EWgo] qlow I¥A ok Ao Hlg] Hilka|o] o] 1.67H
L=9kH95% CI 1.13-2.45, 12=61%). 1 9] oA 173747 w257t B2 A20R
1.78, 95% CI 1.31-2.41, 1’=0%) ¥ #7134 A2 314 o= 4 (OR 1.95,
95% Cl 1.23-3.09, 1’=0%)7} I8 & A-0] Hal| felobA HAles] Hdol =9k

B 9. 7l MBHAKQT) HHDSOIMO| AU HAlkea

Oral parameter_intervention n OR %% Cl [?
Lower Upper

of, g4 5 =2HZ 0l 5 1.67 1.13 2.45 61.0
EL_AEHE 4 1.35 0.84 2.19 0.0
ot 85 # SHY O 4 1.39 0.81 2.37 40.2
FUN 4 UEE Y 4 1.78 1.31 2.41 0.0
X Xz oret 3 1.95 1.23 3.09 0.0
XOFRA_UZ 3 1.19 0.44 3.18 73.5
XOPtia= S| 2 2.10 0.02 256.89 76.4
T =20 1 4.03 0.54 30.08 -

RF QXL =R UAS 1 1.29 0.84 1.98 -

X[Op7H< 207402t 1 347 2.71 4.45 -

oiet Y= RE7Is_EY 1 1.54 0.82 2.87 -
EL_7|E} 1 1.58 1.05 2.36 -
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O
n
ntl°\o
@
—
—
O>—~
[\.)

E 10, 784 MEZAKQT) HHBRML UL AY

. . 95% Cl
Oral parameter_intervention n OR 2
Lower Upper

TAR YR O 4 1.75 1.12 2.73 29.6

FHUA NARIEL 2o 2 2.14 0.19 23.96 85.4

EL_AE0E 2 1.32 0.01 24472.02 99.8

ol | =&t 1 2.19 1.21 3.94 -

TEUE 1 1.88 1.05 3.39 -

X[OP7H4~ 20702t 1 1.77 1.66 1.89 -

TN A4 MEE =2 1 214 1.81 2.52 -

F|H X ot 1 1.53 1.05 2.23 -

gt FZcd| MEHAR ol

o] Aokis7t 2070 wlkel A9 207 olol wlsle] ol PR 2,049 3%
1(95% Cl 1.43-2.92, ’=67.3%), 583 7428% WEmrt 231 49 134 g2

AQ0] H|g] Ao AF=7} =QTHOR 3.49, 95% CI 1.81-6.71, 1’=58.1%). 1 9

Z7|1H08 XIMES 1A
(95% CI 1.50-1.85, 1*=0%).

E 1. 78 e

o}L-
L(J)—I_.

T

HAKQY) SAHEZOML 2Lt Hol

St ol g o AFwst 1.679 =t

Oral parameter_intervention n OR Eexic 2
Lower Upper
X[OF7H=~ 207102t 4 2.04 1.43 2.92 67.3
TN JUAY EE EEF 4 3.49 1.81 6.71 58.1
7|18 XHHE _oret 3 1.67 1.50 1.85 0
TN MAUELE et 2 1.53 0.62 3.82 0
X[Op7H 2X|ot 2 2.02 0.71 5.74 0
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T AAEEY HAALAE folet 3 12718 e E YAERAS e
A= 337 2t Baujat plot 83 23 Gu(2019)9 A7 AA &3t=37] 9

Ao & FF= Tk T AFE ARt A BHRHH = woren, ol d
Ao dolATHAl A OR 1.87, 95% CI 1.50-2.33, I* =84.9%; A|¢] 3 OR 2.01,
95% CI 1.80-2.45, I* =32.3%).

Gu (2019) @
L —
o]
a
S
5
7
2
T
2 m |
5 -
o
o
Lol
o
C
[
=
= =
0
sa
© Kang (2022)
o ) Hﬂﬁgﬁﬂi 52017}
(=T )

T T 1 T T
0 10 20 30 40

Contribution to overall heterogeneity

J8 9, A MEAMELZY TMAL2/9| baujat plot
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2t} Baujat plotg 839t A7} Shimazaki(2020) ¥ Milagres(2022) 19 471 AHA|
F7337] 9 o]dAo] 2 FFE FA T A7-E Aet Z BHEaRT7)= FAkl
oL}, o]AAL WolHHAY A OR 2.17, 95% CI 1.73-2.74, I* =50.9%; A< &
OR 2.19, 95% CI 1.83-2.61, > =0%).

H. ST HISE

T A=} s ls AsPE AdAlkedle] vRlE 9L meltle =ie tdeE
Fgger %S S99 SWHIEY RS Hosiolth 1 Axt 83 AEE(=0.15,
df=10, p=0.89) R AP75A3Kt=0.38, df=9, p=0.71) BF ESHIEH0] FoIsHA AqI.
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2.3. T8k TEHAAML 21

7). MYESI9| Aty EY

2E Agd B2 25%H0leH F tdAE 126,54601UTHE 12). U E
2003¥% 1HoZ AFsio] 202140 6Hoz 7P Woky, T 5¥7KH2019~2023)
A 17HOE HA F 68.0%F AAotirt. A+ F7k= Y& 104, v+ 449, 3=
28 59| &olgit}h. ATAARL AYA FJTE 10, TIFA FTE 7H, GHATL 8
Holyltk, A HAdR = U5 I L1210y, el wet XA
14178914 Hdl= 55,6511t A7tidAt 5 FAe] Hl&2 45.4%01%0%, B
2.2 74 440|9it}.

EAA R feE02s 2EQAet AR E mekst B9vt 7R P wokeH,

Hoest Aol FAHE SOt ASE GOl

9| DB (n=17,434)

(Y 2023. 03, 07) =14 DB (n=1,851)

(B4 2023.6.23)
- Ovid-MEDLINE (n=6,947)

- Ovid-Embase (n=8,017)

- Cochrane library (n=2,470)

- KoreaMed (n=1,261)
- KMbase (n=590)

SERH UL B n=12,818) | oo :
- 32| DB (n=10,988) —* HS/ 25 HE & HHE 28 = (n= 12,705) 5
- 21 DB (n= 1,830) TSI n s '
l i AS HE = WHE 28 & (h=88)
e Oy 29 (n=113) D AEO| B ole AT Thet 977t OF 24 (1=4)
- 29 DB n= 112) —": A 23 FAE tE @70t ofd 28 (r=29)
“34oe - 1 Do ATl Fels BajEeE BTSIR 2 B3 (n=56)
FABM =) e ’
A
F J.‘JE—." ._°4 (n=25)
- =9 DB (n
-2 o8 (n:m
O3 10. 28MY sEL: A4 THAAL

16) FLRZNA F 7 olde] BAAEE 2T 5= =
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H 12, 784 FHEAKQ2) HAZZUAS] MYES0| Ot Yutd E4
CHAIXL
il 1K} A= X717 ZICIZA|
C - M| o Lok = Il_l( HE) rml = I' xﬂgxl_?:
2 | (BHAg) 7} g ik LM(%)
A S AT ZaX|E
retrospective XOKRAL 92
1| Yu o) P 02 | 4880 | 719 49 326 FOIRARS, 247l Az gie
cohort PN SN Y
. rospective
2 | Dai eo22) | PP 0= | 173 | 694 53.1 150 SL|_AR0IE 7l NE zx
cohort
ZAZ(commu
i} XI= Ot 2 i
3 | Kang (2022) | cross-sectional | 3= | 3018 | 727 834 NR A A ity HAllz4| 25
A= periodontal
index)
A%l (commu
. 3 x| OIX} 22X i
4 Kim (2022) | cross—sectional St= 4,156 NR NR NR R 2 A ity TAA 35
A= periodontal
index)
AZI(clini
A oIt 2R (clinical
prospective olo attachment
5 Li (2022 a 1,973 70.7 5 , e a2 oy
) cohort = 0 160.8 %0124 9IS, Iozs (CAL) ALE =
xopts_paer | PP
pocket
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CHAIXL
H 1XK} Gz =X7 7K XICEAA
= | oA N T N et AR
3 | (BHAE) 7t o i =H4(%)
A 84S A= ZOX| g
depth
(PPD),
CDC/AAP
case
definition)
Maekawa retrospective o 1121 NR NR NR %[0P§4 207HD/Bt A% ZI0f A
(2022) cohort
Albani X|0p7H== 207402t
cross—sectional ] 853 85 38 NR ) _ 7zl Tl 35
(2021) i AopHe St
L =AY,
Morishita prospective ol 52t s
= 289 85.2 23.2 48.7 rar| MNUE 25
(2021) cohort = 25/l5_ 2%, =
o s =&t
Musacdhio | prospective | geraior | 3083 | 76 | 401 84 RO 20IEL | 04 2%
(2021) cohort X074 X1
oL
2 YY),
Nakamura TUUE, UM Tongue
ot FSIN[ION X
(2021) cross—sectional U= 832 74.9 36.4 NR S7121 M0t i} Coating ML A A}
Index, A2t
=37))




CHAIXL
H 15X %] =X7|7K)| ZICEHA
- _ 1 I‘ ﬁ?‘ﬂ}" E Lix T= II—I( H%) O I‘ Iﬂﬁ'ﬂ%
s | (BHAg) 7t g it =4(%)
M| 84S ZAET ZOX| g
o Tzl A (Repetiti
. . . ve Saliva
retrospective aa .
Saito (2021) P U= 4,765 77.1 45.5 42 ;E _° Swallowing ANYE 25
cohort ool |s_=H,
_ Test (RSST)
X|0F7H== 2074012k =)
retrospective X|0p7H4= 2074012t
Yu (2021 o 33,071 49.3 48.7 96.6 _ _ Az MNLUE o=
u (2021 cohort = X[Op7H4= SR a8
Maekawa retrospective -
" POCVE o= | q188 | MR 432 56.6 XOpl: 2074008t | 2 Aars At
(2020) cohort
TUUX, UM
20, Y Kot
ol &9
2/ ls =%
Shimazaki ) -
cross—sectional U= 978 NR 475 NR TULA EXY Faby| TAILEA =25
(2020)
PAIES ]
XZf= Kot
x|
MNEEE Kot
Zhang EU_AE0S,
_ ; = = HK| KA A ox
(02020) cross—sectional == 4,037 67.8 418 NR *0Pi 2070t AT A




CHAIXL
il 1Rt 47 A= FHIZHOHE) TISHZHA IS
s | (EudK) . 7} g oAy H4(%) o=
A 84S A= ZOX| g
AZ(timed
H lund ] water
aggiun PIOSPECIVE | Aqpet | 391 84 465 4.2 ol |5 TR swallow ANE AfE
(2019) cohort - tost
es
(TWST))
ATI(Clini
y A2 OIX} 2 gc"ln'ca'
asegawa ra
20?9 cross—sectional U= 308 72.7 34.7 NR U, & HL S T2 AP
( ) smzt =L I Assessment
B Chart)
[wasaki
2018) cross—sectional Ei= 141 72 29.4 NR EL AN ~N2 AL =
| y i AZ(Occlusal
asail | PIOSPEEHE e | g 75 56.2 50.4 MY K2 Kot | Force-Meter | FAlid| | BH
(2018) cohort GM10)
q , PNESRSIN R
amsay | prospectve | g | 962 | R 100 3% UL, RIOpi: 82 HAA| | A
(2018) cohort S07Ha[at
Castrejon-P |  prospective Az 937 264 185 - XE QIR ZH| 2471 A4 o3
erez (2017) cohort P
Komiyama prospective ol X|0F7H== 207402,
= 834 75.2 48.1 94.8 _ N Az 20| 25
(2016) cohort = ZOPHg 2RI H




Xt

#o| o 1EX o X120 =2l
oo A = - ARG £ PUESIG
2 | (EHAR) 7t g k] =H4(%)
T EHLE BMET ZX|E
23 | Hu (2015) retrospective Efojet | 55,651 733 53.1 36.5 X[OP7H2= 207402t 2% Algs freb S|
cohort
2]
24 Ansa prospective U= 697 80 39.7 66 XEES Nl 2zl V=] ox
(2010) cohort £OPIA 20H0lot
g5 | Awan | retospectve | noc a1 go0 | 280 120 SU 7t #x Az A
(2003) cohort
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B 13. 74 EEAKQD) HAUR0IMS| BHRIE 2

HALA MIE Hoi

A% oI 7 i

0P 2074012 4 6 3
8, Ho 5 2Hz 3

TUUEE 2 i

UM Aef 2 2

HABIZE 2

ofx|_AIROHE 2 1

ROP(EI) 2 3 2
ot 2

HEES 1 i

B9t a0l 2571s 1 1

of%|_7 et 1 i

) i

%A1 |5 3

(ENN 2
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k. HIEE 2127t 24

TS A 258 dies #aRt WiEE ARwUEYE 19 113 2
gt HlarRsdeld w2 BIEE i o® B7 A7 3H(12.0%)0104L, wd
T HEY RN w2 o= WM AT 184 0%)0l9ole HIEE H¥e] Wikth

o)

Comparability of participants
Selection of paricipants
Confounding variables
Measurement of intervention
Blinding of outcome assessment
Outcome evaluation

Incomplete outcome data

Selective outcome reporting

25% 50% 75%

=
=
=
=
R

. Lo risk of bias |:| Unclear risk of hias . High risk of hias

a1, HIEE Y 2D A SHHA
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Lt 784 TTEARL Hilica|
1) XIZQIX} O[AHZHHE =X)

2|17t olido] Sl AN ool gl 9ol Hlg] AAlwea ] Yol 1.094H
=9ktH95% CI 0.88-1.35, 1*=19%).

Periodontal problem

Yes No
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Kang (2022) 328 1278 454 1740 -. 0.98 [0.83-1.15] 47.1%
Kim (2022) 87 1648 93 2196 --.— 1.26 [0.94-1.70) 23.7%
Hasegawa (2019) 4 32 16 276 232 [073-743] 22%
Ramsay (2018)_1 20 194 a8 624 o 138 [0.80-239] 8.9%
Ramsay (2018)_2 20 232 48 586 — 106 [0.61-1.82] 9.0%
Castrejon-Perez (2017)_1 13 112 22 125 —'——— 061 [0.29-1.29] 5.1%
Castrejon-Perez (2017)_2 9 49 26 188 ——'— 1.40 [0.61-3.23) 4.1%
Random effects model 3543 5735 ? 1.09 [0.88-1.35] 100.0%

I T I T 1
02 05 1 2 5

Favors periodontal problem  Favors no periodontal problem

Heterogeneity: 1= 19%, < = 0.0095, p=029

O 12, ARO[ (HHN ZY)t Milled £

2) 7|}

APAQ T4 ADEAE Fo wort Mobhs: 207 vk, #- e Sof B
W PR, A B, AAE Ash, BURE, BA0h 5o 4% o 13X
oS 790 Hdte] WALcAo] UEE BUOU HYRUGTL FEA oot BAA
oL gloih. B, FAAY AL BAHE 1He) Balo)A retsige,
T4 AL AAEA9] A= 1.998 =%TH95% CI 1.20-3.31).

AN

17) AF21A} oJAk: periodontal disease (yes), gingiva, loss of attachment(= 20%), PPD(=20%), severe

periodontitis(yes), root remnant(yes)
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SAZIZ0|MO) YT FAlkA

Oral parameter_intervention n OR %% Cl 2
Lower Upper

X|OF7H=~_ 207402t 4 2.07 0.86 4.95 86.30
of g4 5 W0l 3 1.64 0.52 521 0.00
THUHERS Us 2 1.07 0.10 161.80 76.10
AU =0T 2 1.49 0.09 24.00 0.00
A= Kot 2 2.57 0.31 21.21 0.00
EL &8 2 0.69 0.48 1.00 0
XOPHe_FR|¢ 2 0.87 0.01 9524.00 96.50
AU Mot 2 1.56 0.14 17.40 5.60
MEeE R2 1 1.36 0.70 2.66 -
o2t U=9| 25715 2% 1 1.97 1.02 3.77 -
SL_7|Et 1 2.74 0.99 7.54 -
T U2 1 1.99 1.20 3.31 -
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Ch. | TICHEARL AILE

s AFAE Bof B7IRE ER AP SRE At ohet 2tk st
71%50] ZHIAHOR 2.11, 95% CI 1.88-2.37, 1°=0%), FX2HOR 3.83, 95% CI
1.38-10.63, 1=96.7%) % AFRAA] EA7E 9= AHOR 2.06, 95% CI
1.67-2.55) 1% %2 7ol Hloto] |ostA Aol =3tk 1 9 Xopls
2070 |eE, Y EA7, Aok, ARG, B2 AFaE, d¢ A&l 5715
EF 5°] Sl A% AFERIdo] E9kou BAHCRE [l Atth

B 15, 72t NTEAKQD) HADSOINS TL2 A

Oral parameter_intervention n OR %% Cl 2
Lower Upper

X0 20740]2¢ 6 1.94 0.98 3.84 99.20
ol |s_=2t 3 2.1 1.88 2.37 0.00
ROt SR 3 3.83 1.38 10.63 96.7
TaRY = 2 1.48 0.14 15.19 449
ROFRA_UZ 2 1.84 0.21 16.2 75.5
TEUERE S 1 2.59 1.57 4.27 -
R QIXZH A2 1 2.06 1.67 2.55 -
MEgeg R 1 1.19 0.82 1.73 -
EL_AE0E 1 0.59 0.43 0.81 -
olet Ys 275 8% 1 2.00 1.12 3.56 -
EL|E 1 1.18 0.73 1.90 -
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2h A TICHARL Zof

s AGAAE Bof motet ol Aozt 2070 wwel A9 ¥R 2
790 HI5te] A=t EATHOR 2.42, 95% CI 1.59-3.70, 1°=2.50%). F2]<}9l
AoME O8] k2 Aol Hlstd Ao YF=sF 1728 EITHO5% Cl
0.99-2.99, 1*=0%).

B 16. 724A JHZAKKQ2) SHHUEZIM FLAd Lt Hol
_ _ 95% Cl
Oral parameter_intervention n OR 2
Lower Upper
R[04~ 20740]2F 3 2.42 1.59 3.70 2.50
0Pis 2510t 2 172 0.99 2.99 0.00
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W HEE 2% 9 F714 AWYEE S Y Told =St AEE ks
AFHANE S oot #4773 9 dalied], AFg 3 Aol fdee] d4d2 2589
oA B7Is =, AU ool e B¢ Ailiede] o] w3

ol o] qiFEY kA AEAA AR Bt FA 2 W =4 HHEE
ERoH, WHRARER I7EA0] SEA T 53] A A k4, AR
3 A0 29E vuske 9 = A0l k] SAEAR a9 BEgE Tt
ot T2 FARIATE TAE Uk ol FF AEAR] SATAATE S Bt

ARG mES] SHNE FAwA AR T FAAA Axe] 4 A
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1. X2 &4
1.1. Xi=zg

el AR o

BAH walole) gk BAS gsio] B

gy =4
Ao Bl

GAA FetzAAIA(Korean Genome and Epidemiology Study; KoGES), =%1A7}

FFRA o

KFACS) A=<

S olle4]
ARSI

AHbaseline)Z 2018-20194
2 dAFoAE= 2016-2017 € 2018-20194¢ HlojEE EA4of| AREottt ArmYdE

12}

F9E(Korean Frailty and Aging Cohort Study,
St Lol 4] ITE AR
FAZAF 9 202049 23

2016-2017¥2 712%

242} olol4r

G T ® 173 Zh
B 17 07 NEY U 22 ug
51201 SFF| 312 LQlnd| FSE
C ) AN
= SBIEAARI(KOGES) Bl (KFACS)
200738~2019E8 Z=AlO| FOIH
RosP|st TEE(Q/O 50 Ol A9l F FUTN At 2016-20173 ZAO Hofet 704
R ) 1] (01-02)0) ZORE 2 EAl Ol 0l & Me2f0} EA AR
50M| Oy QI (318 2007~2019, ZZMmer Xtz EHEXt
2014~2019)
REEROPH, RDF I, AR
7% zod Pz oM § Lo o B O BEROP, KA U US B
e S wmae e wemem g oo PR
2 L 3 s i = Nl e O, ABAIFX|K|
z s R LRl el R 9 e
s s
AP, 'eh) K, YMMPEEER
gac, Aum oz EUE RIS OB 49T wAmSER (pIHE, e
wa 2Ee HOE WUR O onpis am ws 2 g 0@ om0 X WieuwEE O
1% Mol s =91, 7152) 5 g 0% B oy U S
ag BAC ORPls, o
7t _
CIPAISIY, MPAE, T, OOl 2N 5
i
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1.2, F18UZ XE 2

7 AngEE T4 JUE BGT ¢ 9k FAAY AE 3o
2tk Aokage AokoAn Beigle] FHHOR WL Halso]n
HEE A% 0% BRadt TISARE FuHos wdse A

H AEE V€28 ofo], & He F ofuTi: B Ee UWlE 2R

Norle

o

5

o
(0]

g i

¢

or -

g

Z|ol2

4
o3l
N
olr
2
roh
o)
9
uk
=
oxl
1o
ol
38
i
R
i
o
=
-l>
rr
4
=k
o}
ol T
of
9,
B
)
o
B
rH oo
lo

g AolE & 28709 Aokg FArstel AR,
oV @ 207] vlghoR EFSIATHS. KFACSIIAE P471sAIE oj5e} 207 ol
220 g AoPheE 7E0E ATFANE HRde] HHS s
KFACSOIAIY] R Aok A%t shicsful WAMIAALS 7IMHO.E sto] 248 Hlo|ei2
g9,

XE ket A=
TN UY FUHOR WHols AAPIS(ZIY: UM U BE ) 120 QFA ASARNY

Y2 MOt £ 28710] X012 Df=2i0t YARAREIONN = 5
o7| 41 28719 X|Ot= If-2tOf BEARMARRIOAL 512 Lol I5E
201 (207 vs. >207H)

18) YamanakaK, Nakagaki H, Morita I, Suzaki H, Hashimoto M, Sakai T.Comparison of the
health condition between the 8020 achievers and the 8020 non-achievers.Int Dent J
2008;58(3):146-50.
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1.3. T4 24 X|E Fo
x

7t AmdEs e 9 dAleale] AEE wgd

3|

Ri=@

Tl L4

A O® 3 3 OOl i

@ HMEga: 22 19 MBS0 3KG Oy &4
t

@ DHodsk H4(28kg, 01e18kg 0I5

© L2l Bl Hl0) T XH0| QAL S +2 A0PF of= F?

@ A7t SR Hh AEAT} OHHS| ZO| L2

® H2 UNES: 2320 SZ= UNES 2A1Z 02 E= TgE

MAES 1AIZE 0]

A @0 3 3 o1l 3

® O

Z2oreh BMIZ OfRi2 B0l met

HMEdar 22 192 ME0] 4.5KG 0l &

228} 7|=(kg)

BM(ko/m’) LtA oA
oo o

(22 <254
22.0-22.9

<271

<271

23.0-23.9
24.0-24.9

<17.6

<
25.0-25.9 =278

<17.8
26-26.9 <285
227 <17.7

-+ 7|7t 165.0 cm 0

- 7|17t 165.0 cm
- 0

- 717t 165.0 cm 0

-+ 7|7t 165.0 cm 0

2
0> O

0> ol

283.50 kcal 02t

i AL 0.93 m/sec Olat
A AL 0.98 m/sec Olat

e AL 0.93 m/sec 0[5t
f AL 0.98 m/sec 0lat
@ A2 SR Ha RN g4 Qi = L2 o7
® S22 MHES: IPAQUSS 7IFOR HHol

0] M9 AR 494.65 kcal 0|2t 0o Z#L

ot LQlica| FSE

- 2UAB(2.X T <-1.0)
- SH383(T<-2.5)
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A - o= S0l FEA| HSIEAAM
© - AR SUALSUTA}
- S A0 ZHIL AN 22 AR T2 YetME I SRS OIUOEAS
J— Xiotg B2 22
2SHe
- AWGS 7IZ MA7IsXst (SPPB 9 0ah) ot Ol ISE
49 A EQ-5D index A A PIEIN
- HrhASle
- YUY Z=e|, HuA HRE o0l FFH| HSIEAAMY
~ & hemoglobin, RBC, albumin, HHE4E $X|
— Qlol Z+ =l E} =13 I:H:!HII )\‘IXEF
_EE Zizg|, EtpelE, AR, HHE M3 2042 HTA}
HAMF - &9 hemoglobin
- U 22| EHplE, XY, KA MR
- o =EHHAL hemoglobin, albumin, RBC, vitamin B12, 256 _
=7 =N e_ 0g ob albu 5|_|':|_:|l iﬂiﬂ\_l Ss5E
(OD)vitamin D £=X|
- Mini Nutrition Assessement 2 L7tst SUHF| AEY
- SARF-total scor . 5
aopx S tf)ta score S LolLA| ZBE

- 4y 7

2 QAo eu oL 4 oy
JruEds, g 5
A, xﬂﬂ%ﬂT, oA

1.5. SAEA

ATARYEE HEY WAL W EES AT A%y ¥it PP ¥

HAE ARG FATAAEHE <3t 7

£ 7FIAIEHA(Chi-square test) T= TA9] H&AA(Fisher's exact test)& ot
AL, 9&F WS A F= u- ﬂEH U A% (Mann-Whitney U test)& 53313
o SUAGYTRANE S ol8ste] A E 4 Y % AxHEE H|uwshks



to] AAlskdet. =l &
2 U ARYRRAF AR B4 A] wEeole TEste TAAWAL

A9 AW mefsly] A8 3522 A H SAES dge A

o SRAGIFRAL A=Y EHolMe F7IsAE 9 doRopieE T e

[N}
(@]
(@]
n
[
1
X,
ro,
8
1
N
rO
-
fru
re
o,
1
o
(©]
filo
R
e
ol
o

=

T

(0]
T
SEEREEE
=z |
=

0
ol
ok
sk
ful
=)
o
29
o
g
rE
=2
)
=
N
X
Alm
oX,
)
_);1_;‘
o,
i
ok
r'O
ol
ok
N
mie]
ol
N
0
o,
EN
_>;L

A2 AS 4B olFAthaL 1otk KFACS AR ¢S olgst] e} 7,
TIsARE B 4 AES vush] fside WERg WHes TeAEd
] 4

M5l (@4 E: W-3EY U

oflt

(Chi-square test)& o[, AL

(Mann-Whitney U test)& 35ttt
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2. d41Z1

2.1. FLHBYEY 24

=l A 5}}_*}/\}@4 AGALE]7HE FSEC Fofdt 504 ool A9l
5,244%E dBCR SIS W FEA IAEEE U HolRtal SHtt wE
55.4%C103L, 65 Ol‘JOH A 62.8%CIATHE=R 4.1). 4 -AFe AL dEAk
T PAPYHE W Exe E 203 2o VR F 0 el U &
Axe 2ZEolsh d45 507 ojst ¥ A FA9| wlEo] = 1 9 1EY,
T, FH5S o 58 offe FHd HAFdH FeIsAl sttt

L2 ™ 2Zst o P value
n (%) n (%)
A 2,285 (100.00) 2,285 (100.00)
g4
of4 1,234 (54.00) 1,234 (54.00) © o000
A 1,051 (46.00) 1,061 (46.00)
HAF
50-544] 616 (26.96) 616 (26.96)
55-59A 614 (26.87) 614 (26.87) © o000
60-644 577 (25.25) 577 (25.25)
65-694] 478 (20.92) 478 (20.92)
mean+SD 59.05 +5.67 58.88 +5.64 0.314
useE
£Z0[5} 1,234 (54.40) 1,076 (46.40)
55 480 (21.20) 537 (23.20)
Ik M3 (18.20) 494 (21.30) 0.000
HEHSO0LA 142 (6.30) 212 (9.10)
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il

T 1Z2Y 4H
L2 et | P value
(50 765 (34.10) 604 (26.30)
50-99 487 (21.70) 487 (21.30)
100-149 361 (16.10) 402 (17.60) 0.000
150-199 207 (9.20) 267 (11.70)
>200 426 (19.00) 528 (23.10)
=yl
HIZA 1,663 (73.40) 1,446 (62.50)
HHEA 211 (9.30) 386 (16.70) 0.000
SIxEA 391 (17.30) 481 (20.80)
==
HZ3 1,137 (50.20) 1,189 (51.20)
NS 190 (8.40) 180 (7.70) 0.415
EN=ES 937 (41.40) 955 (41.10)
el
k=il 473 (20.70) 536 (22.90) 0.059
S 228 (10.00) 215 (9.20) 0.363
U35
X=X =& 68 (3.20) 60 (2.70) 0.456
SiM Xl& X2 45 (69.20) 42 (71.20) 0.812
Sl TISATRES AL
Hastylon, of

L. F27IsHs
FBAOR AZ EE Wo] A ek A4
S PAUee AEEE ARkt AuURE PRISAREEE S0 20074
R, 60tH= 55.0%001A4 29.2%=, 70t ol dolA+= 62.4%

S

ZARRO|A 9] AFEESE AT} 2007 48.2%001A4 20199 28.7%=E ZHASH
AN
tgom, 654 oARE 7|EoRL 60.9%AA 40.5%2 A

40.6%°14 23.0%=% 74
oA 44.6%= FFA5IS]

THE 21).
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H 21. FL7|SHEE(%): S2UHTIYZEAL 50A4014, 2007~2019

2016-
2007 2008 2009 2010 2011 2012 2013 2014 2015 2(:)168 2019

TR 482 522 494 410 435 385 391 383 365 33.0 28.7
=5 467 512 484 420 454 381 404 402 346 335 294

oA 500 529 498 399 416 385 375 365 346 32.7 28.0
ol

o

50-569 406 449 403 340 368 293 285 298 273 26.2 230
60-69 550 566 523 394 421 370 427 406 342 3BI1 292
>70M 624 666 632 482 527 531 54.1 517 513 489 44.6
>65H 609 645 598 457 500 486 518 490 466 453 405
T Y YERE 2005 FAQINE BEOMZ CRIERS 3

2014-2019 =SUAZFLERA Foldp F F715AR el S AEe e
36.4%C194 1L, 65A] oldellxl= 45.1% © ME}(TE 4.2). ol % 4, I8 Ao
S moet Ak thedt Zrh 504 oY izt

5 FR7TsAE] ASFE TS FAA deRARNY £ fARH & £
%ﬁﬂr i—‘i— é-ﬁrol y@ & FAA Hlgo] FofotAl =Skt e AN
A A, T 9 M4 el w0t 1 9 +

7*71*“41]0?0] A= 7é‘—°r 2 =580 gle AFol vl o EUHE 22).

H 22, 747|s HigE Yoty EM: IRALEAEAL 2014~2019, &-HE 0
TZ87ISK[st
AS o2 P value
n (%) n (%)
A 5,440 (100.00) 5,440 (100.00)
g4
=M 2,416 (44.41) 2,416 (44.41)
1.0000
(G0 3,024 (55.59) 3,024 (55.59)
b
50-504 1432 (26.32) 1432 (26.32)
1.0000
60-69A| 1,733 (31.86) 1,733 (31.86)
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T87ISH[R

ron

0|2 ole P value
>70A| 2,275 (41.82) 2,275 (41.82)
G 2,279 (41.89) 2,279 (41.89)
1.0000
>65A 3,161 (58.11) 3,161 (58.11)
mean+sd 66.72+9.00 66.61+9.01 0.4991
WEPE
ZZ0[5t 2,621 (51.14) 1,970 (38.01)
== 897 (17.50) 828 (15.98)
<.0001
= 1,085 (21.17) 1,409 (27.19)
CHZOA 522 (10.19) 976 (18.83)
ASFE
&t 1,668 (30.77) 1,208 (22.31)
ot 1,498 (27.63) 1,335 (24.65)
<.0001
=M 1,229 (22.67) 1,421 (26.24)
A 1,026 (18.93) 1,451 (26.80)
Al
gy
A/ IS 2,462 (46.19) 2,562 (47.51) 01758
ri=rlels 2,868 (53.81) 2,830 (52.49) '
IEYAHESES
=2 3,322 (69.50) 3,299 (66.53)
0.0018
(=] 1,458 (30.50) 1,660 (33.47)
i
BN/ LA 3,655 (76.46) 3,917 (79.00)
0.0028
= 1,125 (23.54) 1,041 (21.00)
IS
2 4,820 (93.21) 4,922 (94.35)
0.0187
=) 351 6.79) 295 (5.65)
LHAE/20EAY HEY
=] 3,673 (71.03) 4,009 (76.86)
<.0001
=) 1,498 (28.97) 1,207 (23.14)
Ei o
2 3,397 (80.69) 4,160 (83.69) 0.0002
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T87ISH[R

ok

0|2 gle P value
] 813 (19.31) 811 (16.31)
A
=] 4,950 (95.73) 5,053 (96.88)
0.0023
<} 221 @.27) 163 3.13)
&1
A EX/HIEN 4,487 (82.50) 4,836 (88.90) 0001
Six &9 952 (17.50) 604 (11.10) '
8%
wigxe
BAHISE, A1
d=F, 3,183 (58.52) 3,130 (57.56)
o g% 03178
EENE TN, '
o 2,256 (41.48) 2,308 (42.44)
=ns
I9ESFS
2 4,969 (91.41) 5,053 (92.97)
0.0027
<} 467 (8.59) 382 (7.03)

3hH, KFACS AHEYS 7|&202% 2016-20179 ZA} Zojzt 2 704 olAke] w9l
3,005 Ao 2 ot ul oF 40.7%7F Aol wreo EA7F itk -3Hst3t
FUAFGERAL B2 504 0|49 HofAs tigoR ofo] Algetdal FAZIYF
ZAVA 715AIG0] AW BlEo| 36.4%, 654 oML 45.1%2 JERgE A
(o= R
AN

o wgst
AAURANA 654 042l oA AL
BANSAGE %] et 18, A5 $F U

&

O

=
ol Al

aa

= T KFACS= 704 o3| kfle tidos sto] 33t Azolnz =7l
AR Aot vt A9E B 7
WA A 77, ForEs #EY, 5
vy Yol A F ool Ajolg Hols FHE FARHA LERITHER 23).
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O 23. F47|sHe o8ty EN: St L0I-A FSE ) 2016~2017

T4I|SHEt

e A= P value
n (%) n (%)
A 1226 (100) 1785 (100)
N
= 520 (42.40) 909 (50.90)
o 706 (57.60) 876 (49.10)
o1, mean+sd 77.0 + 39 762 + 3.9 0.019
USFE
25t 332 (27.10) 310 (17.40)
X505t 356 (29.10) 452 (25.30)
e 160 (13.10) 303 (17.000 < 0.001
Iz 217 (17.70) 367 (20.60)
ChEO0 |14
- 160 (13.10) 352 (19.70)
ASSE
2 500 Of4f 49 (4.30) 122 (7.30)
2 100 04 500 0|2t 507 (44.30) 892 (83300 ¢ 0,001
2 100 Ojgt 584 (51.00) 645 (38.50)
o8 4 (0.30) 16 (1.00)
LR IQUSBIHE 7K
o2
H 12 (340 E Gaw) O
07 340 (96.60) 509 (96.60)
SEE
It
A/ A 496 (40.50) 770 (43.10) 0.148
brri=-iels 729 (59.50) 1,015 (56.90)
UREES 1,204 1,765
= 823 (68.40) 1,189 (67.40) 0.571
(=] 381 (31.60) 576 (32.60)
B 1,223 1,782
AL/ 939 (76.80) 1,404 (78.80) 0.192
it 284 (23.20) 378 (21.20)
f:;@ﬁ/ﬂﬁa/ség s 1291 1775
= 1,084 (88.80) 1,651 (93.00) €0.001
=) 137 (11.20) 124 (7.00)
BOEAY HEY 1,221 1,780 < 0.001
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TA7|SHE

HE %S P value
L= 1,183 (96.90) 1,755 (98.60)
LS 38 (3.10) 25 (1.40)
=055 1,204 1,766
1= 964 (80.10) 1,523 (86.20) { 0.001
L 240 (19.90) 243 (13.80)
225 1,223 1,781
£ 1,177 (96.20) 1,740 (97.70) 0.019
=] 46 (3.80) 41 (2.30)
A 1,136 1,668
£ 1,094 (96.30) 1,616 (96.90) 0.402
=] 42 (3.70) 52 3.10
=1
o ¢ 71 (5.90) 88 (5.00)
ey 9 . .
Il RO} Shif= 0% ; 05 o0
xct 366 (30.50) 611 (35.00)
oR X Qs 754 (62.80) 1,044 (59.70)
27isxg
BYHIST 264.0 216 380 214
2 192t HIZS: 157.0 12.9 226 12.7
- - 0.056
Z2 15 S0 25 422.0 34.6 689 38.8
2 19 7t @ 13 O
~ 378.0 31.0 479 27.0
=

ojo
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Ct. ZEEX|OF7HS

TUAZGERAL BAAT 504 ol Foak F FEA|ot 207 mRiel HlE&
20079 31.5%°14 20199 22.0%= #Aastgom, B2 59717t 30.7%14 25.7%=
AAagd B3] oL 31.8%014 18.7%& #43IATE 654 oAkl AL WEARIAZ}
2070 olgkel H&LS 20079 55.0%°14 20194 45.7%% AAsHAT

H 24, THEEXOPH== 2070 D|ZH%): STAZBHYZAL 504014, 2007~2019

2007 2008 2009 2010 2011 2012 2013 2014 2015 22(:)1168_ 2019

TR 315 316 302 305 300 270 268 259 246 241 22.0
G 307 316 310 310 309 263 292 287 265 27.8 25.7
o1 318 309 294 297 288 2/&0 243 233 228 21.7 18.7

o1

50-59 148 145 126 129 127 9.8 9.3 9.9 9.7 9.1 8.7

60-69 374 345 333 332 304 297 281 305 2438 26.5 24.9

>70M 622 636 648 595 598 579 550 556 543 54.2 52.4

2654 550 552 564 521 525 500 491 482 447 47.4 457

| Y HERE 2005 QRS BRQNR CRIEZS ¥

2014-2019 ZHAAZILRAL Foldt 154228 % FEAoPI} 207m]ekel 2o
B8-S 29.4%019.08, GHIOTINHE 46.7%IAHEE 43). o] & 4, AL v}F
so] AEAopiel vt S49 BEE sole Aake ket 2t 504 oY &
o2 FEAOPIGTE 207 mlEkel Zelde FAYISARET SR 1Y S
AE 470 U1 W FARY Hige] ROsHA E9kth 1 9 HEXOPSTE 207 ¥

el ZAE e FEE, LAISTECl EUTHE 25).
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H 25, TEEXOPiE QHE EM: ZPIALIYEAL, 2014~2019, - O
TEEX[Op7H=
<2074 22074 P value
n (%) n (%)
HR| 3,809 (100.00) 3,809 (100.00)
g4
= 1,860 (48.83) 1,860 (48.83)
1.0000
oy 1,949 (51.17) 1,949 (51.17)
Nt
50-594] 502 (13.18) 502 (13.18)
60-69A| 1,324 (34.76) 1,324 (34.76) 1.0000
>70A| 1,983 (52.06) 1,983 (52.06)
G 1,086 (28.51) 1,086 (28.51)
1.0000
>65M| 2,723 (71.49) 2,723 (71.49)
mean*sd 69.10+7.74 68.90+7.78 0.2569
WEPE
ZZ05} 2,001 (56.19) 1,575 (43.36)
o 599 (16.82) 614 (16.91)
<.0001
= 698 (19.60) 870 (23.95)
[ ES 263 (7.39) 573 (15.78)
ASSE
&t 1,133 (29.86) 834 (22.01)
ot 1,045 (27.54) 932 (24.60)
<.0001
=M 917 (24.17) 971 (25.63)
Ab 699 (18.42) 1,052 (27.76)
SR
i=:hly
A/ ISHRITA| 1,602 (43.01) 1,592 (42.34)
- 0.5759
k= 2,123 (56.99) 2,168 (57.66)
DY AHSSS
=z 2,357 (71.10) 2,275 (65.73)
<.0001
8 958 (28.90) 1,186 (34.27)
k=4
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TEER|O7HS
{2074 >207H P value
FAL/ S BT 2416 (72.89) 2,646 (76.47)
0.0007
St 899 (27.12) 814 (23.53)
M
=2 3,373 (93.85) 3,372 (92.21)
0.0069
Q 221 (6.15) 285 (7.79)
BEGY/OIEIAY PR
2 2,637 (73.37) 2,661 (72.76)
0.5777
<} 957 (26.63) 996 (27.24)
=3
=} 2359 (80.21) 2,862 (81.54)
0.1868
Q 582 (19.79) 648 (18.46)
G
2 3,430 (95.44) 3,522 (96.31)
0.0707
<} 164 (4.56) 135 (3.69)
g0t
7 EOI/HEN 3,096 (81.30) 3,437 (90.23) o001
Sixy &9 712 (18.70) 372 9.77) '
g%
wigre
TMHISE, A1
dil==, 2,226 (58.46) 2,246 (59.00)
et 8%
A2 1E7 20N 06484
o 1,582 (@1.54) 1,561 (41.00)
=ns
n9Eiexs
2 3,499 (92.01) 3,563 (93.59)
0.0086
<} 304 (7.99) 244 6.41)
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KFACS 24 23} 70A] ol eRlolA FEAIoF A7k 2071 migkel Bl&2 36.6%
oLt AEAOPA e 2071t FollA ST FEEC] 2071 ol Hoh &3k,

?7}71 SAIRt RS} nRZIA| 2 Aot Ajpof| mE Fou|dt v E AS £F9] A
F AJTHIE 26).
T 26. MEEX|OpHSYE QHd EM: i LOILA| FSE 2016~2017
TEEX|OPH
{ 2074 >2074 P value
n (%) n (%)

7 992 (100) 1718 (100)

EE
A 471 (47.50) 808 (47.00) 0.822
o 521 (52.50) 910 (53.00)

3 mean+*sd 778 + 3.9 758 + 3.7 { 0.001

u8HE
25t 340 (34.30) 275 (16.00)
ZZ05} 288 (29.10) 463 (26.90) ¢ 0.001
== 140 (14.10) 277 (16.10)
nES 137 (13.80) 369 (21.50)
HE0ld 85 8.60 334 (19.40)
(2 28 860 '

AELZT
2 500 OfAf 14 (1.50) 102 (6.30)
2 100 OAF 500 Ojgt 337 (36.80) 906 (56.00) { 0.001
2100 OJgt 557 (60.90) 602 (37.20)
g2 7 (0.80) 9 (0.60)

LRI |IQYEAHME T

oie 0.807
712 10 (3.40) 15 (3.10)
0171 285 (96.60) 473 (96.90)

e

I,
A/ TSI 427 (43.00) 718 (41.80) 0.533
k=T 565 (57.00) 999 (58.20)

OMXEES 976 1,692
2 727 (74.50) 1,131 (66.80) { 0.001
5] 249 (25.50) 561 (33.20)

= 087 1,717 0176
A/ A 761 (77.10) 1,362 (79.30) :
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HEX{OPhS:

{ 2074 >2074 P value
i 226 (22.90) 355 (20.70)
sIRwEE/ERs o os0 08
25
£ 906 (91.60) 1,530 (89.60) 0.086
2 83 (8.40) 178 (10.40)
SOfEAY BEY 985 1,715
£ 957 (97.20) 1,684 (98.20) 0.077
2 28 (2.80) 31 (1.80)
ElS et 967 1,702
£ 778 (80.50) 1,454 (85.40) { 0.001
2 159 (19.50) 248 (14.60)
225 938 1,715
=2 964 (97.60) 1,667 (97.20) 0.565
F 24 (2.40) 48 (2.80)
Pl 909 1,621
£ 873 (96.00) 1,566 (96.60) 0.462
? 36 (4.00) 55 (3.40)
B
0HY 84 (8.60) 66 (3.90)
Itz £ 8 . 4
I THOL S e i 20— oo
. 326 (33.30) 552 (32.50)
SC
I28 g2 561 (57.30) 1,074 (63.30)
isre
B2 225 (22.90) 379 (22.10)
EZ 197 HIZS 117 (11.90) 239 (14.00)
B2 1407t F130 25 341 (34.70) 642 @750 007
52 13 2t 2 18] 0N
ox 299 (30.40) 453 (26.40)
=T
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2 )“n

wRl9] AL vt dFet Addn. R AP 718 At
= Aol A g2 vk kRl P ARSI, AFF Ae B Ee
o 7hsdll & & Slth A=)l /A QetRAblAM T AR
U FoAE AZSE #EY J-FAL7E (25kg/m? BlEO] =3, hemoglobin,
RBC, albumin 59 @ ©@¥d A7 wglon, HAH dF W
hs-CRP 2l =9ttt 89 o Al 3 407 s W2 2olA 29t
o, & 99 AF Z=Eeh 9y, 21 AR RV Aol HolA| it
(F 27).

7<E'.’"1

s 7222
LE o ZZst ™ P value
n (%) n (%)
A 2,285 (100.00) 2,285 (100.00)
BB
13| 5 (0.20) 5 (0.20)
23| 197 (8.70) 200 (8.90) 0.934
33| 2,039 (90.50) 2,040 (90.50) '
4~53| 13 (0.60) 9 (0.40)
HEZX(BMI)
(23 734 (32.80) 622 (28.00) ¢ 0.001
23-24.9 557 (24.90) 556 (25.00) ’
>25 944 (42.20) 1,042 (46.90)
meanz+sd 2445 +3.26 24.73+3.08 0.003
U K|
Hemoglobin(g/dL), mean+sd 13.50 +1.44 13.60+1.41 0.019
Hematocrit(%), mean*sd 40.84 + 433 41.09 + 4.16 0.050
hs-CRP(mg/dL), mean+sd 0.30 + 0.58 0.25 + 0.73 0.013
RBC(103/uL), mean*sd 436+ 0.46 440 + 044 0.016
Albumin (g/dL), mean+sd 445 + 0.28 447 + 0.28 0.018
Total protein(g/dL),
7.26 = 0.44 7.26 + 0.45 0.848
mean+sd
Calcium(mg/dL), mean+sd 9.62 + 0.47 9.60 + 0.46 0.162
Potassium(mmol/L),  mean+sd 453 = 0.41 448 + 0.41 ¢ 0.001
e
Total - energy  (W/d) 1936.66 + 734.19 1897.66 + 688.05 0.069
mean+sd
Protein (g/d), mean+sd 63.80 + 30.87 63.63 + 28.49 0.849
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FoN 3322

L2 o™ ZZst ™ P value
Ca (mg), mean+sd 454.89 + 279.28 46744 + 265.42 0.126
P (mg), mean+sd 999.01 + 437.15 1004.15 + 410.04 0.687
Fe (mg), mean*sd 10.60 + 5.48 10.69 + 5.15 0.586
SHH, FRAZIYIEAL 24 oM 81 716ARe] 3k ¥ hemoglobin,
ozl HFg ¢ ’S%‘%%kol woinh ZEX oG 2071 mRRl HojREolA e

Ll

hemoglobin, A% ¥ Tl HHgFo] 2078 odRl FHTh Zjol7h UATHA 28).

KFACS #4 Z¥E AuHd F7|ARe] UZ 3F FF  hemoglobin,
albumin, RBC, vitamin B 12%} vitamin D o] $A|7} f-ju]olA| Wetom ZhExted
219] 7h=7F 207] metd 9ol hemogobin, RBC, vitamin B 12 &%+ F2]v]o}
A @A EolsHAE hs-CRP Al F84 A7 sARN ol = IA 24
%= AAE Hoou ZE AAA Jigole IFE W ACE HJHh Mini
nutrition assessment 2 H7IF JF A= 17 5ARMT HEAFAA] A4 W=
FPo] A g2 AeE ‘/}E}‘*‘:} ALGA = A7 SARE ofFet ZEAAR] TS
of & FFZ A Y= A= YeHoy ARERE F HE BRY S W=
ZA0F HOItH®E 29).
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H 28. 7#Z7ISHigt & RMEX|OPE UMY ITHZELEAL 2014~2019, &-HYE 043
T47IsH|st EE=X|0p7H
b= %S P value {2071 >2074 P value
n (%) n (%) n (%) n (%)
A 5,440 (100.00) 5,440 (100.00) 3,809 (100.00) 3,809 (100.00)
HIEZKI(BMI)
{25 3,384 (62.50) 3,421 (63.08) 0.5464 2,372 (62.62) 2,361 (62.20) 07223
>25 2,030 (37.50) 2,002 (36.92) ' 1,416 (37.38) 1,435 (37.80) '
mean+sd 2415335 2421311 03157 24.14+335 2427+3.19 0.0697
& 37
Sl2==8!
=>13, 0§>12(g/dL) 4,436 (88.16) 4,622 (89.70) 0.0145 3,064 (86.84) 3,190 (88.69) 0.0191
=13, 0412(g/dL) 96 (11.84) 531 (10.30) ' 463 (13.16) 407 (11.31) '
mean=*sd 13.84+1.51 13.93+1.45 0.0020 13.856+1.52 13.94+1.48 0.0137
hs-CRP, mean+sd 1.46+2.38 1.27+2.15 0.0005 1.57+2.57 1.34+2.26 0.0014
OIOI O'-I%F Aﬁxl_r_('DF
AR F2HKeal)
AUXIEFE(Keal),
1721.29+778.97 1776.89+800.21 0.0050 1718.56+£791.48 1763.42+740.21 0.0150
mean+sd
A‘le (%)
B3k, mean+sd 290.52+126.92 293.04+119.24 0.3118 291.70+£126.41 294.66+117.56 0.3124
X2, mean*sd 29.01+24.98 32.38+28.02 <.0001 27.98+24.79 31.38+25.56 .0001
CHEHE mean+sd 56.78+31.94 61.40+44.42 {.0001 56.20+32.21 60.21+31.36 <.0001
K3 (%)
ESPS| 4,648 (94.47) 4524 (92.82) 3,296 (95.40) 3,231 (93.65)
Tl 7 (65,53 350 7.18) 0.0008 159 (4.60) 219 (6.35) 0.0017
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E 29. 7g7ISHg F &

ZREX|OF ZH=0ff It

=
—_

(]

AY N

r

= LOlcd| ISE, 2016~2017

TZ7IsHt

TRERIOP N4

U= %S P value { 2074 >2074 P value
n (%) n (%) n (%) n (%)
A 1226 (100) 1785 (100) 992 (100) 1718 (100)
HEZKXLBMI), mean+sd 244 + 3.0 245 = 3.0 0.378 244 + 3.0 244 + 3.0 0.652
Total Lean Body Mass(g), mean+sd 36793.7 = 7809.8 38713.9 = 8264.6 0.004 357244 + 77347 39476.6 + 7991.6 ¢ 0.001
o X
ZCHEHAL (9/dL), mean+sd 7.02 + 0.41 7.03 £ 0.41 0.510 244 + 3.0 244 + 3.0 0.465
sl2=24l (g/dL), mean+sd 133 £ 47 135 + 1.4 { 0.001 132 + 14 135 £ 1.3 ( 0.001
LD (g/dL), mean+sd 434 + 0.26 436 + 0.26 0.025 0.153
RBC (Mil/uL), mean+sd 433 + 048 439 + 045 ¢ 0.001 431 + 047 440 + 045 ¢ 0.001
hs-CRP (mg/L), mean+sd 141 £ 2.01 1.33 + 1.97 0.271 1652 + 2.21 1.31 £ 1.91 0.010
vitamin B12 (pg/mL), mean+sd 592.0 + 271.2 618.3 + 279.7 0.011 561.4 + 2743 6284 + 277.2 { 0.001
25(0H)Vit.D (ng/mL), mean+sd 227 + 105 239 = 94 ¢ 0.001 235 9.6 232 =99 0.456
A 43
B
(MINA total socre 24-30) 389 (64.60) 645 (66.00) 311 (62.60) 545 (65.40)
Of=2f Ol Ol
gd=d 78 %S 195 (32.40) 316 (32.30) 0.254 172 (34.60) 267 (32.10) € 0.001
(MNA total socre 17-23.5)
AU =
18 (3.00) 17 (1.70) 14 (2.80) 21 (2.50)

(MNA total socre { 17))
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2.3. 019 fZ7|sat T
AR 9 REACHIEE A4l

ol-gsto] 4715

AR uiste #AT A, ?7*7141]6&% el
FHES 47 51.0% 2 54.8%=
AH49.5%) 2t 35t

a7 o=

A2 b

FZAAZHAES
njelsl A

bl

TR
q

o=
o
1%"0'@'

AEAoS 2074 i S R

L
TA7ISARC] f=td2.6%) AZxo  207H0
A w9k Lﬂiq THAAR Gund T)s ZﬂoPOl Re AL
A9 s AFAL, DU 9 LY RPSEY 3w
7 2074 UFJO 3% OﬂE AAESS ALt e
A} oPgzmrt $3380] EUTHE 30).
KFACS 4] ﬂﬂroﬂHE SARF-Total X2 rﬂtﬂﬂ% apaZ e 17
Holu} ofo glsto]

EJ—LI

sk

EU

=2 fox )i N l:ﬂ—x] Ol‘J:_
10 % 3 e ¢

= 73715 1 =l

71 SARN S REAAR| A 3T=
AA7Is A3 o= =

SPPB TXM AWGS 7|1&

o Fou|et FFE W= AoZ YEITHAE 31).

2016—2017‘3 tloleel 2018-20199 HlolHE H|wste] AbEgt 4] AP A
7] off ¢y ZEAo STt A

£ AHuE P75AR] mE 2 Aol
& g 22 SRS 1A

252 L4 AgEo] =82 &
go] a FEAAA A7t He42 s Ao UeEriE 32)

£y
TEA

=3 AR
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E 30, TZISHE 05 U REXIOPIAS} FAA: SRALHATN, 2014-2019, HEFHAUHE

T47|SHst FEEX[Op7H
e A= P value { 2074 >2074 P value
n (%) n (%) n (%) n (%)
A 4,386 (100.00) 4,386 (100.00) 3,155 (100.00) 3,155 (100.00)
L
L AZ(Frail) 2,201 (51.01) 1,846 (42.55) 1,702 (54.76) 1,539 (49.49)
L N A I .0001 .0001
| ] / 2,108 (48.85) 2,491 (57.42) ¢ 1,406 (45.24) 1,571 (50.51) (
(Pre—frail/Robust)
AQAY
HEdA 710 (16.22) 524 (11.96) <.0001 489 (15.53) 425 (13.49) 0.0232
ZHorS| 1,868 (43.15) 1,684 (38.75) <.0001 1,494 (47.88) 1,330 (42.68) {.0001
L2|HolAnr 1,517 (34.60) 979 (22.33) <.0001 1,052 (33.35) 953 (30.22) 0.0081
R FEOEE 3,042 (69.45) 3,229 (73.65) <.0001 2,238 (71.05) 2,328 (73.81) 0.0152
LRSS 4,329 (98.70) 4,332 98.77) 0.8485 3,112 (98.64) 3,127 99.11) 0.0947
OSELINA g N, O, WSaFE, ASSE, AYH(UEY, 1EYAHSES, ), HUHEEN, 35, MHES), MEEKL, slE=2=t
B 31. 7&7IsHEt 6 L FEXOPfE M IS U MYI7ISHS AT =2 Lol FSE 2016~2017
T47|SHist ZEEX|0p7H
S %S P value { 2074 >2074 P value
n (%) n (%) n (%) n (%)
A 476 (100.00) 2,529 (100.00) 1,010 (100.00) 1,844 (100.00)
[y
A7 (Frail) 24 (5.00) 110 (4.30) 34 (3.40) 86 (4.70)
LA HEAZ(Pre—frail) 344 (72.30) 1,868 (73.90) 0.698 658 (65.10) 1,431 (77.60) ¢ 0.001
N2 (Robust) 108 (22.70) 551 (21.80) 318 (31.50) 327 (17.70)
SARF-Total
XA (SARC-F (4) 454 (95.38) 2,326 (91.97) ( 0.001 927 (92.10) 1,703 (92.40) 0.776
OJAl (SARC-F )= 4) 22 (4.62) 203 (8.03) ’ 80 (7.90) 141 (7.60) '
AWGS 7IE A7 [SXfot (SPPB =(9)
XAk (SPPB ) 9) 339 (71.4) 2,113 (83.5) ( 0.001 825 (82.30) 1,492 (81.00) 0,395
A7 [sKot (SPPB =(9) 136 (28.6) 417 (16.5) ' 178 (17.70) 351 (19.00) '
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32, TAVISHS Oi9 U BEXO} T4 tedl, ARPISHS H3 $8 JiSA: B3 Loldl TBE, 2016~2019
T47|SHst NESN(V o/ B
U= A P value < 2074 >2074 P value
n (%) n (%) n (%) n (%)
A 379 (100.00) 2,142 (100.00) 850 (100.00) 1,629 (100.00)
A
QX 2 3= 296 (78.10) 1,784 (83.30) 0.014 713 (83.90) 1,238 (81.00)
- ’ 071
ofs} 83 (21.90) 358 (16.80) 137 (16.10) 291 (19.00) 00
AWGS 7I& N7 |SK 5t
ox| gl 3= 301 (85.30) 1,850 (91.00) ¢ 0.001 710 (88.80) 1,316 (90.40) 0.220
o3} 52 (14.70) 183 (9.00) ' 90 (11.30) 140 (9.60) '
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=11 5= CHAXH)
CiStx |2t Hats| 3
CHRIR | PAA R3]
CHatR | atsts|
WSROl = 22 Sf3)

A 3l HAMET} Chetelz AR LAH0 435t 3]
SPHLEASH

A 26

s lwiN

1.2, ZAEH 2 HE

ARE tds deE ojfdS B 89 WHoRE 23t € 79 RAF &
£ ol&d] AP AP dnjo] 1 RAA = S DS, s
2ol k] BF ol gg 242 A nofotist HEVHEe Tﬂrz—*. 9A&
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hygien* or health or function or hypofunction)).ti,ab. '
3 (xerostomia or oral diadochokinesis or dry mouth).ti,ab. 10,280
(occlusal force or maximal occlusal force or maximal bite
4 ) 1,002
force).ti,ab.
5 ((tongue or lingual) and (pressure or force)).ti,ab. 3,091
5 (masticatory function or chewing problem* or chewing 2087
difficult* or chewing function).ti,ab. '
OVID- 7 (swallowing  difficult*  or  swallowing  dysfunction or 2390
Medline presbyphagia or dysphagi).ti,ab. ’
(3.7.2023) 8 ((tooth or teeth or dent*) adj (loss or lose)).ti,ab. 5,633
OR/2-8 86,858
10 (elderly Qr aged or ((old or older) and (person* or people* or 1207137
adult®))).ti,ab.
117 1 OR (9 AND 10) 13,698
12 infant/ or child/ or adolescent/ or young adult/ 3,921,773
13 animals/ not (human/ and animals/) 5,065,322
14 11 NOT (12 OR 13) 8,945
15  limit 14 to (english language and yr="2000 -Current") 6,947
OvID- 1 (oral frailt* or oral hypofunction®).mp. 126
EMbase ) ((oral or mouth or dental or teeth or tooth) adj (care or 68,681
(3.3. 2023) hygien* or health or function or hypofunction)).ti,ab. '
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("hypofunction'[ALL]))
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4 ("occlusal force'[TIAB]) OR (“maximal occlusal force'[TIAB]) o1
OR ("'maximal bite force"[TIAB])
. (("tongue'[TIAB]) OR ('lingual'[TIAB])) AND (("pressure'[TIAB]) 108
KoreaMed OR ("force"[TIAB])
(6.23.2023) ¢ (("masticatory function'[TIAB]) OR (‘chewing problems'[TIAB]) 28
OR (‘chewing difficulty“[TIAB]) OR (‘chewing function‘[TIAB]))
(("swallowing difficulty'[TIAB]) OR (“swallowing[ALL] AND
7 dysfunction”[TIAB]) OR (“presbyphagia’[TIAB]) OR 140
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(("tooth"[TIAB]) OR (“teeth'[TIAB]) OR ('dental[TIAB])) AND
8 o Y 498
(("loss"[TIAB]) OR ("lose"[TIAB]))
9 OR/1-9 1,431
10 2000-%4x4 1,261
T (ALL=7Z4]] OR [ALL=7Z7|SXfaH) 148
’ ((IMITLE=7"Z7=E] OR [ABSTRACT=7471X]) OR [TITLE=Z31 136
HH2=]) OR [ABSTRACT=Z2WILE])
3 (((TITLE=w&2] OR [ABSTRACT=w&=]) OR ([TITLE=ZCjuEt 157
2] OR [ABSTRACT-JEHLora]))
4 ((IMITLE=8{ 221] OR [ABSTRACT=5{ &&]) OR [TITLE=AZ & 7
]) AND [ABSTRACT=AMZ &=])
(((TITLE=M=I75] OR [ABSTRACT=XZI7|5]) OR [TITLE=A
7I158]) OR [ABSTRACT=47I53]) OR [TITLE=XMz{=HZ]) OR
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(6232023) [ABSTRACT—M|7|='IL17+])
((TITLE=¢tot2 Ml  OR  [ABSTRACT=Clot=™z]) OR
6 [TITLE=%5}&aH]) OR [ABSTRACT=Clot&el]) OR [TITLE=(iok= 8
2) OR [ABSTRACT=¢iskz&]) OR [TITLE=&ZIZZl]) OR
[ABSTRACT=AtZIEl])
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A
=] 4,055 (95.48) 10,175 (97.06)
{.0001
<} 192 4.52) 308 (2.94)
=ty
| E0I/HIE 3,764 (83.00) 9,526 (87.51) (0001
Sixy &9 771 (17.00) 1,360 (12.49) '
=25
HqsFE
P TI= = e
2,775 (61.20) 5,979 (54.94) {.0001

106



A oAt

ZEEX|OPH
{2074 22074 p value

2 1E7E ol

ox 1,759 (38.80) 4,904 (45.006)

aT

1ESFE
£ 4,212 (93.00) 9,946 (91.40)
0.001

2 317 (7.00) 936 (8.60)

107



7t EMO|Z=ALK]

5. &

5.1. 1X} ZA}

MAAR 4-0]& R AR AF 52

i o
< 100
oK oF
_ go T
oK 0 ol
% o e
oF =X
y a1 <k 3
B8l of <u il
S|k © U
0 . L)
— r <o
o O] — ofn
& K i o
— = = H
| Er oF = ol =
%0 | o R oo oo
e K
2 M oK for oo
3 o 35 N
81 | . 4r I °x
7 | oM < Ko | oK zo
T | N e = | _
= | KM ) gl KD of
K| I o | Sk
w8 |5 ool
ol K- K-
| | LR T
Bl | 4 | ol mu %0
ny .|.._.ﬁ_V M ol K- MT ol <
ol | = | ™o =1+
T s | oH T
H|pE | . | R | H™
1 < | B0 {of ol o ol
ol | oIk | X0FE | = | Fup
ol [l OF KD 57 =
(24 | -
..“_m.n_uﬂo ol m.xm_ﬂAT MMH_._ 7|._AT_._._omh._
M._m.__moﬂu H memou._ﬁoo'_
mnmuﬂA_u%Ho 00jg0 Yl S 1t
“GET ofpd oled ©fod_, T
=S = = _u._A I
~ ~ ~

2 ah AT AH|(O1E), off F|

TEAS AT

<
ot

TSPHIA T

TEXo=z0t o|2&H, T

oj

|5 LTt

HtA
AN

Eo ZeE

=:]
=

TS0l A

(¢ SHEEHOf [V] EAI)

ke

joll
o

108



JHQIM 2ol M3XH HZ0f EEH At
O NIHEE A= = A : == A0 2 A7, AN O[E)
O MIBEH= Xlo| JHords O|RBX « oiaed Taica| ZICWE 7t I 38X 22|
JHoIM s Lot o = S ZMREDZ KIg
= O HEBsH= JHQIME : MO, MEH9Y MILop A% 9 X9 HY =
Hlage AT osiny gl A S, of2F
S | O FEYs Rfo| 2#R.0|87|7t: HOIME SFURRE TS EJEDION
O 59| AH&o| M| : Yote HAMEO| H3XH HE2O CH3I0] SIS A
Bl & QaLCt
rSREHO|Z O T} TRAL Hs N(0E), 2 HEFH O So| YWEC EYs
S JjolME B F17x U H18X0| sigdsts @%owaf 7H°_7§; £ M3RIofA
H=2stct
oMol M3Xt HZo| So|stAL|nt ?
Eo|8 O E9|81X| %2 O ox SEtEto] Al)
2ol AY| 81 20| HAMEE £7.0/2.K 20| RSt SoAISS #HZF oI}
ALt
20234 @ &
Ny (MY Ee 9

109



O 1X} =A}

2 zAoM e Ol AALAE FIEkS=

2) E2|Ut0| LS oS mSfSIuA} SHLICE MAE X=E HISHAY SES}

FA7| BELIC,

X ek s (FE7[SMhe w30 ME LA 5o Motz 2ot ME|H V|59 daz FHoF|H, Mid
1 ofsto] Fa3 93 201y

X A=z 1. k| MEI|E

O = &2 ZE|E

A= L X[ TFO| St 3| (Japanese Society of Gerodontology, JSG)" Tanaka®
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20) Ziller S, Eaton KE, Widstrom E. The healthcare system and the provision of oral healthcare in European Union member states. Part 1: Germany. Br Dent J. 2015 Feb;218(4):239-44.
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