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Fig. 1. The proportion of the elderly (65 years of age or older) in Korea
(2022 Statistics on the elderly, Statistics Korea).
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Fig. 4. Long-term care recipients for the elderly in Korea (Health
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Table 1. Health problem of the elderly in 2021 (National Health Insurance
Service, 2022) Benefits by frequency.

Medical e Ranl
Rank Diseases Patients R €Xpenses CXpenSEs .
days per person of ‘20
(thousand won)
(won)
1  Gingivitis and periodontal disease 3,454,266 8,870,471 401,058,275 116.105 1
2 Hypertension 3,152,802 23,530,311  2,020,789,968 640.950 2
3 Knee arthrosis 1,653,002 10,690,461 593,037,104 358.764 3
4  Back pain 1,628,826 10,455,488 451,522,515 277.207 4
5 Type 2 diabetes 1,502,089 10,678,023  1,270,288,830 845.681 5
6  Gastroesophageal reflux disease 1,313,074 3,555,217 238,559,738 181.680 7
7  Gastritis and duodenitis 1,209,054 2,691,679 145,862,354 120.642 8
8  Spondylopathies 1,160,677 7,928,168 446,114,430 384.357 10
Other disorders of teeth and
9 . 1,159,686 3,504,622  1,571,254,163 1354.896 9
supporting structures
10  Allergic contact dermatitis 987,275 2,522,144 78,593,809 79.607 11
-4 -
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2.3. 7RG B AAL

2.3.1. X|o} & X F HA}

AARAZ]F(WHO) AAE 7ol whel ke 1919 X 3ojAL7E =
Ao Eske] Xob 9 XF HALS skt HARAY ‘ﬂ
°l-¥ =9 7] (LED Lenser, Manchester, UK) o}#jol A %]
=2 7] (PCP-UNC 15, Hu-Friedy, Chicago, IL, USA)& 7}
Tkt Aol FAbE A3H A E AT 7 | BE
B (X o}-21 48 x]), Aol HAE(LAHAY HAE 7HEAX
FE {3, XolHE T 4RE ARSI, A5 A
Og Wele 8o A3HTAE

9 @9, A4 99, 24 A
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F-(Bleeding on probing, BOP), ;‘<]30ﬂ E 7] A —1‘77}?(]4 A
z1o](Probing depth, PD) % X]& ¥ % (Gingival recession, GR)<
= A, o]ZHH A4A B2 42 (Clinical attachment loss, CAL)
S AXEEY. AT AsE #2018 A AR FE S A A
AF9d ek AA we, Weop AACEDAA A5 o]

HE
(Probing depth)7}#]¢] Zojel Ja3 Bz LAz Hols

N N
A OL
N,

S

4

SRS
T2 Aol 1-3 mm HRFQD A -f-olW B F(Stage ), 3-5 mm " RFQI
8+ 5= (Stagell), 5 mm ©°|&9 A% F5(Stagelll), %5 AF9
T AFFoE QA AR WgTF 57 o]l A5 1L=(StagelV) A
For BFaU?
232. 7% 5¢% 57
THE 1909 =ARRE S A (K ‘é‘JrA_ﬁX Mucus®, Life
co, Saitama, Japan)E ©°]&3dlo T4 FEEE SASIA T A T
2o AFdolA °F 10 mm "ol Fjeol Fuje] A AAE i 3
3 WHE S5t FdEe Vs A FER 2705 Ve EeR



THE 109 AR A wep Mol WSk 4 (Masticatory
performance evaluating gum XYLITOL, Lotte, Saitama, Japan)= A&
ol Az WAt A% L Wi Yo BE s A

A oF 28 B Ad2GA AL N F UES S, 74 A=(

A=t 2H=w @A 3=2e £ 438=RFN 5H=1% EFNE
olgste] Mg Hriagith Ay ATFE el 1-3WS AF B

4-58 e AR HEOR RFIATHY.

2.3.4. A<}t Hr}
Fd"E FARAF 109 gxE Hek =A7](Tongue pressure device
TPM-02, JMS, Hiroshima, Japan)E& AF&3te] A<tS H7lstdth &
AFo=z gE= 5o 7tsd A F74d Hd 222 E
st He] Jor TrvE So]&YA o] F 339 A
A3t eh. AUge 71F0 2 20 kPa o3t ‘s =@, 20 kPa 23=

15
K<)

=

ESZHJ

KeN
=

r Jm-

235 77 W HAE AAF £ 4
wHE 1909 AR 4 Wl vABE AANE st HA=A B
S S8 B 90U e ddAE FAYHEA0I2E® 2
21219, Dong-A pharm, Seoul, Korea) 10 mlE W+ AHE oF 30%
b A % el A3 R/ E.(H20051 Conical tube 50ml, Hyundai micro,
Seoul, Korea)oll 728} et} &4 A skt & 7hs
d ToR Qlste] X7 AFAY 2= P97 B ss g AE Ed
M5 () -9 A E A 5-®, Daehan medical supply, Chungju, Korea)2 A}
°of =M= Aoté} sl § T AHEAE Holuo

goln WA £ ARk AA MBS TR E 10 m]
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7F @ F R ¥o E37](Vortex genie 2, Scientific industries, New
york, NJ, USA) #elA oF 10x3F dE(vortexing)$t & AAE Hol| H
S do Hdgt FE& AW T AASET Alse AFH 9 ¥HA
+ 3T) "}Eﬂi Ry 9 %3t AFE 4 7] (Denomics, Seoul,

AR o]sto] EFfo A T DNAE
7k 42} 5% (Real-time polymerase chain reaction,
RT-PCR)o. & X5 A3t A" M+ 7E(A actinomycetemcomitans, P.
gingivalis, 1. forsythia, 1. denticola, P. intermedia, F. nucleatum, P.
nigrescens)¥ o} & AN 3F5(S mutans, S. sobrinus, L.
casel)& B3/A % EASAT A5+ 3900 rpmo® °F 107 F3F €
A F, EH e A HYEHI YA JAHAES 200 pl Q)
29+ Z -8 oM (Phosphate-buffered saline, PBS)o] % %ltl. DNA F&
71 E(Exgene TM clinic SV DNA extraction kit, GeneAll®, Seoul, Korea)
£ Ab&ete] Bl w52l DNAZF F=5 UL, AA 7] E(Labopass
Mini best plasmid purificatin kit, Cosmogenetech, Korea)& A}-&3}9]
oAk, DNAS Ed3 ¢& ®34 FEA(NanoDrop TM Eight,
Thermo fisher scientific, Kent, DE, USA)dl <3l 3 7}% 9 o},

Lo

FARAAE TN B FE(YE, §, AFE
U g, FREAR)E 244G A5 B
g bt AA7 09, And 29e
JV A 570 R WA, W REeY), Ae )

L A

o 3771, 78‘?”&?4 7he oF, A A AHIER)S AR AR A

=
o
2
=
>
_O‘L
e
=
ot
g
o
Nt
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b #4470
whe} 502

B &SI, 127] FB 45T Fastel B4 244 1 20-247) 0

A Al BE S AASAL, FH THs RS ®AEH

i
_,_lm
o

241. <5 €49 =4

ZdE 1019 =R oste] A = Hr TR Ty Folg
Bl & EYE 2439 I S SAE olLstd F =
ge] FF #AE 25H AN A Ange gt F
obg] el #F 5 FolEld MY BEEE RS A5H @A
Zqste] Az ALgehant

24.2. 48 &4

ol & tlxg oF# 7| (TKK K401, Takei Scientific Instruments Co.,
Ltd,, Tokyo, Japan)& Ab&stod SAsIATh & 22 234 A 3%
2 AA s FA4sIA L, A AtoldlE oF 30% ol 74 AlFE T

Atk F2 AHgshE £ A 24 339 4EHS AR

243. €9 +3 A 24
A

needle 23G, BD vacutainer®, Trenton, NJ, USA)S o] &3lo] A o] #
stal H B 2% SST tube (BD vacutainer®, New Trenton, NJ, USA)DP
5ml EDTA tube (BD vacutainer®, Trenton, NJ, USA)el| 3 ml¥ 103

T g9 8 mlE AFsAr AE A5 SST tubeo] HA g2 29
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o] (Rocking rotator SK-R30L-E, Dlab, Beijing, China)°ll A <F 10
53 AH=E XA ZulE WA ®B#Hegdth EDTA tube:s
5 =8 o Ay ool TFE £ AEE ok 103 AL A
S A EY 7] (Varispin 4A centrifuge, Cryste, Bucheon, Korea)&
ato] RCF 1500 g 7122 10% &<t d4lgs & W 2as)
Atk AlgEe Ad FY WAH4+3T) FHE 23 2 535k AT

2 7] % (Eone laboratories, Incheon, Korea)oll A S A3t}

1778 =4 (Total cholesterol®, HDL-cholesterol®, LDL—cholesterolbj),
o) 56)

O o 2 oHTo R
O pgt AL o
Y

2
S

o Az

Triglyceride Apolipoprotein  B*®, HbA1c®™, C-reactive protein
Homocysteine® ), Vitamin B1258>, Folate®, Alkaline phosphatase™
25-OH Vitamin D, CTX*, Osteocalcin®™, Albumin®, AST®, ALT®
2 wAsarh BY Ao BE A%y £X2 2385, FA49

= o

@4 8-S olgel 29kTH(Table 2).
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Table 2. List of the blood analysis at baseline.

Classification Health screening indices Normal Abnormal
Dyslipidemia Total cholesterol (mg/dL) <200 =200
HDL-cholesterol (mg/dL) =40 <40
LDL-cholesterol (mg/dL) <130 =130
Triglyceride (mg/dL) <150 =150
. . F<117, F=117,
Apolipoprotein B (mg/dL) M< 133 M=133
Diabetes HbAlc (%) <6.5 =6.5
Inflammation C-reactive protein (mg/dL) <0.5 >0.5
Oxidative stress Homocysteine ( x mol/L) <15.4 >154
Vitamin B12 (pg/mL) =197 <197
Folate (ng/mL) =3.89 <3.89
Bone Alkaline phosphatase (U/L) <120 >120
metabolism 25-OH Vitamin D (ng/mL) >30 <30
F<1.015, F=1.015,
CTx (ng/mL) M<0.776 M=0.776
. F=15, F<15,
Osteocalcin (ng/mL) M= 14 M< 14
Liver function Albumin (g/dL) =35 <35
AST (SGOT) (U/L) <40 >40
ALT (SGPT) (U/L) <41 >41

(IBM Co., Armonk, NY, USA) x=zZas1o g 3}¢ a1,

0.06% 3}

AA, AT R
A Y

,20,
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Al 3F A7+ 23

A 1d A5 gAY EA

AT WA HrAH L 86.6+6.741(FH & T1A, Hh 101A4]) o] AL,
Hadol 189 (24.3%), o1Adel 569 (75.7%)olAw. tdAES HA
22112470 (F 2 07, Ao 671 dA Ags 7hA L AL, B3
Al Aol 27) o]l A= A AR T5.0%0l9 e, F=
doH67.6%) % A HA2H60.8%)= B AUUTE AL FHoZ= 52H
(70.3%) drtAo] 7hsablal, vmA 229(29.7%) B8 &4, 2

, =2
=X} ﬂﬁb stk QA AHE RE 33WA46%), AE L FEE

H

1

o1 %] AAbdtH A Ao+ vlwl A}, Table 33 7o) BAAS &
F(p=0.015), 2A} 3 (p=0.014), Sl& =
Fo3 zpol7F AT 59 stedd = 2

(p=0.004)6 4] §-2] % 2Fo] 7k AT
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Table 3. Demographic characteristics of study subjects.

Functional status (n=74)

Cognitive ability?

ADLT status®

Variables Good Impaired Independent Dependent
(n=33) (n=41) 2 (n=26) (n=48) P
value value
n (%) n (%) n (%) n (%)
Age (yrs) (71-10DF 86.70+7.43°  86.63+6.15° 0.968"  87.08+6.23°  86.44+6.99°  0.698"
70-79 5 (15.2) 2 4.9 2 @D 5 (10.4)
80-89 17 (515 29 (70.7) 0.162 17 (65.4) 29 (60.4) 0.892
90- 11 (333 10 (24.4) 7 (26.9) 14 (29.2)
Gender Male 10 (30.3 8 (19.5) 5 (19.2) 13 27.D
0.282 0.452
Female 23 (69.7 33 (80.5 21 (80.8) 35 (72.9)
Systemic 0-6)T 2.21+1.24" 2.63+1.43" 0.185° 2.42+1.24" 2.46+1.43" 0.916°
diseases* Presence 30 (90.9 39 (95.D 25 (96.2) 44 (91.7)
0.473 0.463
Absence 3 9D 2 (49 1 @3 4 B3
) Presence 24 (72.7) 26 (63.4) 20 (76.9) 30 (62.5)
Hypertension 0.395 0.206
Absence 9 (27.3) 15 (36.6) 6 (3.1 18 (37.5)
) Presence 15 (45.5) 30 (73.2) 14 (53.8) 31 (64.6)
Mental illness 0.015 0.366
Absence 18 (54.5) 11 (26.8) 12 (46.2) 17 (35.4)

~ Presence 9 (27.3) 8 (19.5 11 (42.3) 6 (12.5

Hyperlipidemia 0.430 0.004
Absence 24 (72.7) 33 (80.5 15 (57.7) 42 (87.5)

i Presence 2 (6.D 7 Q7.1 2 (17.D 7 (14.6)

DL 2tes 0.150 0.387

mellitus Absence 31 (93.9) 34 (82.9) 24 (92.3) 41 (85.4)

i Presence 2 (6.D 6 (14.6) 2 D 6 (125)
C‘ardlovascular 0.238 0.5%5
disease Absence 31 (939 35 (85.4) 24 (92.3) 42 (87.5)

) Presence 3 0D 5 (12.2) 2 @D 6 (12.5
Osteoporosis 0.669 0.525
Absence 30 (90.9 36 (87.8) 24 (92.3) 42 (87.5)
Stroke Presence 4 (12.1 1 @4 1 @8 4 B3
0.099 0.463
Absence 29 (87.9) 40 (97.6) 25 (96.2) 44 (917
Regular 28 (848 24 (58.5) 20 69 32 667
Type of meal  meal 0.014 0.357
Etc! 5 (15.2) 17 (41.5) 6 (23.1) 16 (33.3)
independent 21 (63.6) 14 (34.D 13 (50.0) 22 (45.8)
Need for help P 0.012 0.732
in toothbrushing  gependent 12 (36.4) 27 (65.9) 13 (50.0) 26 (54.2)
Need for help independent 6 (42.9) 4 (26.7) 3 (375 7 (333
in cleaning of 0.359 0.833
denture (n=29)"  dependent 8 (57.D 11 (73.3) 5 (62.5) 14 (66.7)

3Chi-square test for comparison between two groups. "T-test for comparison between two groups.
“Values are presented as Mean = SD.

TADL, activities of daily living.

TThis value means from the minimum to maximum.

SThere was one cancer and one kidney disease patient each.
IEtc include tube feeding, meal of grind feeding and porridge.
UThese are denture users.
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Al 24 AT A FARG AH

WAL 659 (T AAL AF-A 99 Al9])e] dE AAA o} =
141493170 (FH & 07K, i 287 =, FAtA7F 9% (13.9%) 0] A L, H-
2ok ab= 99 (13.9%) 01 Ao, 479 (72.2%)S X ekAkd k. 2070 o]
ArAdA o HAFES 385%°|ATE. $AAH I TFAAF(DMET) &
1418457871, A& AFDODE 1.64+21774, F2AA  AF(MT)=
954+6.167], SH A AFFT)E 3.0424.1270 2 ZALE A o A AR&A}

© 297 (44.6%), YEHE HGAE 149 (21.5%) Ak FHAHAL AF-A}
o o FXxetxt 9 S A Qg 56M ol A Ao w& 109 (17.9%), o} 3
A 1478 (25.0%), #oF wkE 998 (16.1%) 0= FALE vt

o
L

o
oz

A T2 AAbE FA A 99, AN AR 98-S Al efg 56 =
oz ZASEA T 2018 M AR FE3] oA AAE AF4 A A
Aol wet A9 d5=E5 73 243, d5(Stagel, 944 %

A
2 1-3 mm "9 39 (54%), T 5%=(Stagell, 3-5 mm "% 127
(21.4%), << (Stagelll, 5 mm ©°]%) 79H(125%), 1% (StagelV, 5% <
Aoz A FAXel MFrE 57 o) AT 8% (14.3%)°1

o AFd #HES 643%°1303, F3 5 =2 &(BOP rate) 589% =
ZAE AT

T QA I AT A BRE FEol §9o] 7HedE 517
= = LS. AL FAAG AR A} A A
H(7.8%), ‘U 12%(235%), ‘BB 47 (7.8%), ‘<F3’ 159 (20.4%), ‘w5
*3’ 23Hﬂ(314/o)ol Itk A A d Sk AEe A A2 148
(275%), &4 AA=AdS =

=
X o
o
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Table 4. Dental status of study subjects.

2% A Hp>0.05, Table 4).

Functional status (n=65)"

Cognitive ability?

ADLT status®

Variables Good Impaired P Independent Dependent ~
(n=31) (n=34) valu (n=24) (n=41) value
n (%) n (%) e n (%) n (%)
Tooth status (n=65)"
Number of teeth  (0-28)% 15.10+9.95T 13.26+8.757  0.432° 13.79+9.07T 14.34+9.567  0.820°
0 4 (12.9 5 4.7 2 (83 7 A7.D
1-10 7 (22.6) 8 (23.5) 8 (333 7 Q7.1
0.705 0.418
11-20 6 (19.49) 10 (29.4) 6 (25.0) 10 (24.49)
21-28 14 (45.2) 11 (324 8 (33.3) 17 (41.5)
Caries status DT 1.85+2.447 1.46+1.947  0451°  1.73x229% 1.58+2.12%7 0.782°
MT 8.70+6.417  10.22+594T  0.294° 10.23+6.237 9.17+6.167  0.482°
FT 2.70+3.507 3.32+4.597  0.524°  3.19+4.967 2.96+3.647  0.818°
DMFT 13.24+4.897 14.93+6.387  0.215° 15.15+5.82F 13.65+5.767  0.287°
Denture Yes 14 42.9 16 (39.0) 8 (30.8) 22 (45.8)
0.767 0.208
(n=30) No 19 (7.6 25 (61.0) 18 (69.2) 26 (54.2)
Implant Yes 8 (25.8) 6 (17.6) 6 (25.0) 8 (19.5
0.424 0.603
(n=14) No 23 (74.2) 28 (82.4) 18 (75.0) 33 (80.5)
Periodontal status (n=50)"
BOPT =1 13 (52.0) 19 (76.0) 16 (76.2) 16 (55.2)
0.077 0.126
<0 12 (48.0 6 (24.0) 5 (23.8) 13 (44.8)
periodontitis Normal 10 (40.0) 10 (40.0) 7 (333 13 (44.8)
severity st |
age 2 (80 1«0 3 (14.3) 0 0.0
(mild)
Stage Il
(moderate) 6 (24.0) 6 (24.0) 0.460 6 (28.6) 6 (20.7) 0.214
Stagell 5 (20.0) 2 80 3 143) 4 138)
(severe)
Stage IV
(high) 2 B0 6 (24.0) 2 9.5 6 (0.7
Chi-square test for comparison between two groups. "T-test for comparison between two groups.
“Subject who refused oral examination were excluded.
TADL, activities of daily living; BOP, bleeding on probing.
*Values are presented as Mean = SD.
$This value means from the minimum to maximum.
IEdentulous subject and those who refused oral examination were excluded.
- 924 -
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AR T PAGARLS Bad 16%281%), 208 Bad 263
(456%), A2BaE L AFatE DA 149 (246%) 02 2ALA A
Tk, Xob 2 X:m HaA 23%(40.4%), Ao A Haz 269
(45.6%), °1A Fa A} 2 SEAE o 1H(1.8%) o= A}

=l tH(Table 5, Fig. 7).

Table 5. Needs for treatment.

Classification N %
Need for Scaling 26 (45.6)
Need for tooth extraction 26 (45.6)
Need for treatment of caries 23 (40.4)
Need for denture 21 (36.8)
Need for Oral hygiene instruction 16 28.1)
Need for Root planing, Curettage 14 (24.6)
Need for emergency treatment 1 (1.8
(2421 %)
45.6 456
40.4
36.8

N

28 24.6

I l 1-8
——

Scaling Extraction Treatment Denture Oral hygiene Root palning Emergency
of caries instruction & Curettage  treatment

Fig. 7. Needs for treatment.
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==

kel 2 Wl Bl Al A A3 A5 2SS 3 A 5 7
=2 o|Aol A actinomycetemcomitans FHE=AE 30 (42.3%), P.
gingivaliss= 6478 (90.1%), 7T. frsythia 66%(93.0%), P. intermedia 26"
(36.6%)°1 3L, P. intermedia= 31%(43.7%), F. nucleatum 63
(88.7%), P. nigrescens 6478 (90.1%)o] At} o} -2 #AA At T 7]
=% olato] HEH WAAE S mutans 25 (35.2%), S. sobrinus 8%

(11.3%), L. casei== 26 (36.6%)°] A H(Fig. 8).

(%)
Aa complex YPRE 408
P 16.9 73.2

Red complex 7 7.0 X
7.d 5.6
pj 1185

Orange complex  Fin 28.2 606 |
pn 141 76.1
Sm 19.7 15.5
s5s 2.9
Le 26.8 [ 9.9 ]

Caution m Risk

Fig. 8 Result of OBD (Oral bacteria diagnosis) using PCR of saliva sample.
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Watse] 4 $EE 43058 2516+ 3750101, T4
@)

A7 369 (62.1%) 0] A

1578 (75.0%)7F st &k A o] At (Table 6).

Table 6. Objective conditions of the oral cavity

m A ZE (n=48)°L  3.18+1.380.F 26
(54.2%)7F Az & AEjoldrt. At A 3h(n=20) 14.86+490] ] 1L,

Classification Mean=+SD n (%) reference
Oral moisture (n=58) Total 25.16+ 3.75

Xerostomia 36 (62.1) <27.0
Masticatory force (n=48) Total 3.18+1.38

Difficulty chewing 26 (54.2) <3.0
Tongue pressure (n=20) Total 14.86£49

Dysphagia 15 (75.0) <20.0

_ 2’7 _



729 WAABI ARA 29 A FAAY AR EF Bt A
s, Wit 644345 (247 71, A 14, AW 15ROl FHART
AAARAHAE, B, AF2A, B, Aaxer du, B g, 73
Aw)e] Wit e 42208147 717, A4 04, AW 837), TE 5
(3 WA, RE, 2] AFHA be o, AAL A

S

(Table 7, Fig. 9).

A 0%,

A 9;@)4 HS 224254 o]t}

Table 7. Results of oral health care assessment tools

Functional status (n=72)

Cognitive ability®

ADLT status®

Variables Good Impaired Independent Dependent
(n=33) (n=39) (n=26) (n=46) £
value value
n (%) n (%) n (%) n (%)
Total 4.70+2.82 7.85+3.20 0.000 6.04+2.84 6.61+3.70 0.498
Part of oral health and 3.79+2.19 459+1.80 0093  4.31+2.26 417189  0.789
oral hygiene
part of oral function 0.91+1.49 3.26+2.62 0.000 1.73x£2.11 2.43+2.63 0.247

#T-test for comparison between two groups.
“Subject who refused oral health care assessment were excluded.
TADL, activities of daily living; BOP, bleeding on probing.

2000

o o

200 oo 200 400 600 500 1000 200 o0 200 400 600 800 10.00

of oral health

bpart

Fig. 9. Score of %oral health care assessment tools,

and oral hygiene, “part of oral function.
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A 3d AT dAe ARG 4

WA B3 daAshe] AeE Hi 221:1.2470(H & 071, Ao

= (]
671) o1l ar, B3t daldgko] 270 o]l A= AA A AR

75.0%°1 e, 18 507 (67.6%), 4142 457 (60.8%),
g

, AAE S 17
1 (33.0%), i

6:]
[e] =
(10.8%), &% 57 (6.8%), ¢4 Hg3 A4 d3e 7}
ZALE

A AT AR Felte]l Wl A3} HDL-cholesterol (p=0.048),

LDL-cholesterol (p=0.021), 25-OH Vitamin D (p=0.001), Albumin
(p=0.019)°ll Al 2] x}o]7} 2T},

AR AR

ddAgdTY =96 e T = 28 7oA =HDL-cholesterol

(p=0.043), Folate (p=0.032), Albumin (p=0.045)°l4 H-<¢3F =}o]7} AL
t}(Table 8).
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Table 8. Blood analysis results.

Functional status (n=74)

Cognitive ability? ADL" status?
Health screening indices Good Impaired P Independent Dependent ~
(n=33) (n=41) (n=26) (n=48)
n @) ne M @ nep e
Dyslipidemia
Total cholesterol <200 29 (87.9) 38 (92.7) 0.493 23 (88.5) 44 (91.7) 0.653
(mg/dL) =200 4 (12.D 3 (7.3 ’ 3 (115 4 B3 ’
HDL-cholesterol =40 18 (54.5) 13 (317 0.048 15 (57.7) 16 (33.3) 0.043
(mg/dL) <40 15 (45.5) 28 (68.3) ’ 11 (42.3) 32 (66.7) ’
LDL-cholesterol <130 27 (81.8) 40 (97.6) 0,021 23 (88.5) 44 (91.7) 0.653
(mg/dL) =130 6 (18.2) 1 @4 ’ 3 (115 4 B3 ’
Triglyceride <150 27 (81.8) 35 (85.4) 0.681 22 (84.6) 40 (83.3) 0.856
(mg/dL) =150 6 (18.2) 6 (14.6) ' 4 (15.4) 8 (16.7) ’
ggggpmtem B iy 33 (100.0) 41 (100.0) 26 (100.0) 48 (100.0)
s 0 00 0 00 0 0O 0 0O
Diabetes
HbAlc <56 24 (72.1) 30 (73.2) 19 (73.D 35 (72.9)
(%) 5.7-6.4 8 (24.2) 7 17D 0.430 6 (23.D 9 (18.8) 0.720
=6.5 1 Q.0 4 9.8 1 @38 4 B3
Inflammation
C-reactive protein <0.5 27 (81.8) 30 (73.2) 0.379 21 (80.8) 36 (75.0) 0.573
(mg/dL) >0.5 6 (18.2) 11 (26.8) ’ 5 (19.2) 12 (25.0) ’
Oxidative stress
Homocysteine <154 23 (69.7) 24 (58.5) 0.322 20 (76.9) 27 (56.3) 0.078
(2 mol/L) =15.4 10 (30.3) 17 (41.5) ’ 6 (23.D 21 (43.8) '
Vitamin B12 =197 32 (97.0 40 (97.6) 0.876 26 (100.0) 46 (95.8) 0.291
(pg/mL) <197 1 GO 1 @4 ' 0 00 2 @2
Folate =3.89 25 (75.8) 26 (63.4) 0.254 22 (84.6) 29 (60.4) 0.032
(ng/mL) <3.89 8 (24.2) 15 (36.6) ’ 4 (15.4) 19 (39.6) ’
Bone metabolism
Alkaline phosphatase <120 32 (97.0) 36 (87.8) 0.151 25 (96.2) 43  (89.6) 0.323
(U/IL) >120 1 3.0 5 (12.2) ’ 1 @398 5 (10.4) ’
25-OH Vitamin D =30 8 (24.2) 0 (0.0 0.001 1 @& 7 (14.6) 0.156
(ng/mL) <30 25 (75.8) 41 (100.0) ’ 25 (96.2) 41 (85.4) ’
(anmu Fobin 29 @19 39 (95.1) oo 24 (92.3) 4 QLD 2o
Fobol 4 2D 2 U9 2 an 4 83
oy b 2@ 3 902 Ly RGO 2 e
ey 6 (182) 4 8 4 (15.4) 6 (25
Liver function
Albumin* =35 6 (40.0) 8 (88.9) 0.019 4 (36.4) 10 (76.9) 0.045
(g/dL) <35 9 (60.0) 1 11D ’ 7 (63.6) 3 (23D ’
AST (SGODT <40 14 (93.3) 8 (88.9) 0.703 11 (100.0) 11 (84.6) 0.174
(U/L) >40 1 6.7 1 (11D ' 0 (0.0 2 (15.4) '
ALT (SGPDT <41 15 (100.0) 9 (100.0) 11 (100.0) 13 (100.0)
(U/L) >41 0 (0.0 0 (0.0 0 (0.0 0 (0.0

?Chi-square test for comparison between two groups.
“ADL, activities of daily living.
TAlbumin, AST (SGOT), ALT (SGPT) were added as survey after the pilot survey (n=24).
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2455+3.60 cmelglaL, Foty <5 =d<

AL,
26.88+4.33 cmeo| 3t ot#H FA o] 7He gk 46
20.72+7.02 kg, 14 10.39+£3.76 kgol i, 2019 7]+
Ab 704 o] o] of= Htg(dA 31.8 kg, ©14d 194 kg)¥} H
FA AAZE Bt vE 2 Yebstti(Table 9).

Table 9. Objective conditions of the body.

3

k

o

27.74+250 cm, <4
o] 31.01+3.34 cm, oA
o gl

A

ole] o
—

0\1

OEL

O

= N

} o

El
ol
)

ox flo rlo

Classification Mean=+SD n (%) reference
Arm circumference (n=74) Male 27.74+2.50
Female  24.55+3.60
Calf circumference (n=74) Male 31.01+3.34
Female  26.88%4.33
Grip strength (n=46) Male 20.72+7.02
Female  10.39+3.76
Lack of grip Male 15 (100.0) <31.8
Female 31 (100.0) <19.4
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9 8% A Pk = FHATY FHE shetsts] Aol 2
il o] Zbsd 734944 Q) T91S WFOE WA AR
= ok ol dAke] A®E 8343754410111, 014 o] 57 (71.4%),
ol 2w(286%)0lUth. 8% AM A 717he 35.14:21414 Lol
3, Q1A el A Aol 49 (57.1%), A4 ol 7t 37 (42.9%) 0] 9l 0.
= % & 59 b 1M143%), e Bart 69
A R o ED gl o Fo] k2t 39l rh,
=

Elole] =&o] Aast = 5 (71.4%)

Table 10. Characteristics of exploratory qualitative survey subjects.

Respondent Gender — Age Eg;lsiggoior I(;Iaeﬂeyd gfarl }ézlfejn Oral status

P1 Female 73  Hemiplegia (L) No 33??3??6 ntslert;l
b2 Female 88 Hemiplegia (R) ~ Yes Full denture

" Fomale 80 Odage e without denture
" remele S Dementa R0 without denture
X vele s bementn e without dentue
P6 Female 94 Dementia Yes Remaining teeth

without denture

Full denture
P7 Male 74 Dementia Yes (maxillary),
remaining teeth

*Daily oral care means daily toothbrushing or denture care.
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Fig. 11. Oral bacteria diagnosis result of P2 using PCR of saliva sample.
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Fig. 13. Oral bacteria diagnosis result of P4 using PCR of saliva sample.
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Fig. 16. Oral bacteria diagnosis result of P7 using PCR of saliva sample.
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Abstract

Exploratory study on
oral health and general health
status of the elderly
in long—-term care facilities

Han, Sol
(Directed by Prof. JIN, Bo-Hyoung, DDS, MSD, PhD)

Department of Preventive and Public Health Dentistry,
The Graduate School, Seoul National University

1. Purpose

The purpose of this study i1s to investigate the oral health and
general health of the elderly living in long-term care facility, identify
major oral health problems, and secure basic data for the development

of an oral health promotion program for the elderly.

2. Method

After approval by the Research Ethics Review Committee of the
Graduate  School of  Dentistry, Seoul National  University
(S-D20210033), 74 seniors aged 65 years or older who were admitted

to a nursing facility in K-gu, Seoul, explained the purpose of the

,73,



study and obtained voluntary consent, followed by oral health and
general health status was investigated.

The long-term care grade, cognitive level (Mini mental status
examination-Korea, MMSE-K), activities of daily life (ADL), systemic
disease , medications taken, and data on diet type were collected. In
addition, by using a structured questionnaire targeting the elderly
who can respond, an investigator trained in individual interviews
investigated their oral health status and oral hygiene management
activities.

For oral examination, overall oral health status was investigated
with dental examination, periodontal examination, and oral health
assessment tool (Ministry of Health and Welfare, 2020). Oral
examinations were conducted by a trained dentist using an artificial
illuminator, alveolar mirror, and periodontal cystometer, and oral
health risk assessment tools and oral health assessment tools were
evaluated by a trained investigator. To test pathogenic bacteria in the
oral cavity, saliva was collected and 7 types of periodontal
disease-related bacteria (A. actinomycetemcomitans, P. gingivalis, T.
forsythia, T. denticola, P. intermedia, F. nucleatum, P. nigrescens)
and three dental caries-related bacteria (S. mutans, S. sobrinus, L.
casel) were analyzed qualitatively and quantitatively.

Blood tests (17 types), arm/calf circumference measurements, and
grip strength measurements were performed to evaluate the general
health status. Data were collected through one-on-one interviews to
diagnose oral hygiene management status and problems by extracting
convenience from 7 elderly people who could communicate freely.
Cross—analysis was performed to determine whether the demographic
position, oral health, and general health status of the elderly were
different according to cognitive status (cognitive normal, cognitive
impairment) and daily life performance ability (independent, needing

help). Statistical analysis was performed using SPSS Statistics 26.0
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(IBM Co., Armonk, NY, USA), and the significance level (a) was set
at 0.05.

3. Results

The cognitive status of the study subjects confirmed based on the
MMSE-K score (normal > 24 points, 20 points < mild cognitive
impairment < 23 points, moderate to severe cognitive impairment
(dementia) < 19 points) was cognitively normal in 33 cases (44.6%).
), and cognitive impairment (mild to moderate cognitive impairment)
were 41 patients (55.4%), and there were more elderly people with
reduced cognitive function. Oral health and general health status of
the elderly admitted to a long-term care facility according to
cognitive status were meal type, presence of mental illness, need for
brushing help, oral health assessment tool score, oral function test
score, HDL-cholesterol level, LDL-cholesterol level, 25 There was a
difference in ~OH Vitamin D level and Albumin level (p<0.05).

As for the daily living ability of the subjects confirmed based on
the ADL, 26 (35.1%6) were able to stand on their own and 48 (64.9%)
needed help. The oral and general health status of the elderly
admitted to a nursing facility according to their ability to perform
dailly activities differed in the presence of hyperlipidemia,
HDL-cholesterol level, folate level, and albumin level (p<0.05).

39 people (52.7%) needed help with daily oral care, and among 29
denture users, 19 people (65.5%) needed help with denture care.
Elderly residents in long—term care facilities felt uncomfortable due to
dry mouth and difficulty in chewing, and even if they complained of
oral pain, they had difficulty in actually solving oral problems due to
the absence of a dentist’s request and difficulty in visiting the
dentist. She responded that she had inadequate knowledge about oral
health or felt that oral care was difficult. Due to mental illness, etc.,

he showed resistance when talking to a stranger or attempting oral
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contact. There was a lack of trust in the oral care knowledge and
performance of care personnel, and the care personnel complained of
difficulties in performance due to the lack of oral care education, but
the demand for education was high. The subject responded that they
wanted oral care by caregivers due to degenerative diseases due to
old age, but that the request for oral care was relatively pushed out
of priority due to other care.

According to the above results, it was concluded that it is
important to manage not only oral health but also nutrition and
general health in consideration of cognitive status and daily living
performance for oral care of the elderly living in long-term -care

facilities.
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Oral health
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