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ABSTRACT

Objectives: We developed an integrated cognitive function improvement program comprising cognitive, emotional, and physical
domains, and remotely applied it to middle-aged adults to investigate its effects on oral health, cognitive function, and mental
health improvement. Methods: The experimental group underwent the program remotely, using the Zoom platform. A total
of 24 participants were recruited and divided into 12 experimental and 12 control groups. The program comprised cognitive,
emotional, and physical activities. The sessions lasted 90 min and were performed twice a week for 6 weeks from April to May
2022. Results: Cognitive function, arousal, physical, and mental stress were significantly improved in the experimental group
after the intervention than at the baseline (p<0.05). Regarding oral health, tongue plaque decreased 1.34-fold (p<0.01) and saliva
increased 1.04-fold (p<0.05) in the experimental group after the intervention than at the baseline. Moreover, the experimental
group showed significant improvements in tongue plaque and saliva than the control group (p<0.05 for tongue plaque and p<
0.01 for saliva). Regarding mental health, social support significantly increased 11.67-fold (p<0.05) in the experimental group
than at the baseline. The experimental group also showed significantly improved social support than the control group (p<0.01).
Conclusions: The non-face-to-face integrated cognitive function improvement program for middle-aged adults improved their
cognitive function and oral and mental health. Based on these findings, this program may be a useful health program tool for
middle-aged individuals.

Key Words: Cognitive function, Integrative program, Mental health, Middle-aged people, Non-face-to-face, Oral health
MOIL QIX|V |5, S8t T2 03, AL, ZEE, H|TH WA 2414

ME

vk 0 2 FEZ240-64M 2 A== Al71=2, AR17]0A d 7] 2 o7 e AFe] Th7]o|tH]]. =3h= 30t o] SR E] AJ2E| 1, o]
2 9I5| F =0l = ofg] 7]%59] E|sh7F YA B, 2ol e9lZo) 2 BhAYsh= 7l o 2 AR X|ufrt i Zo| e FE5ka 9]
EA7F =21 QlH2]. 20061 d-20114 61 F2F 2o 2 R 40t 2} 4= 876750l A 1,221 0 2 7|2 HT}H 400 S713em, 722 7|7t

ﬂ.l

L
o

Received January 19, 2023 Revised February 01,2023 Accepted February 07,2023
Copyright © 2023 by Journal of Korean Society of Dental Hygiene. This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/4.0)


https://doi.org/10.13065/jksdh.20230005
https://orcid.org/0000-0003-3459-6108
https://orcid.org/0000-0001-9135-4813
https://orcid.org/0000-0002-7037-2526
https://orcid.org/0000-0003-3459-6108
https://orcid.org/0000-0001-9135-4813
https://orcid.org/0000-0002-7037-2526

44 - J Korean Soc Dent Hyg 2023;23(1):43-53

50t A= 31797014 6,547 0.2 2817} 5715 ATH3]. SEollAl b Xl eQlFol vla) oSt ert whE Al Jehhs EAS
Ho|7] ol o] /gl 2 AdoltH4l. mehA ol EolAl A7 AskE WAlstaL 21732 SXIA1717] fIh thbA{Ql ko] g1
T2 QA7 o] A2 Aoz By QIoh5]. F4]0] 422 HEFe] F71e erio] 9lom, X|opd A2 Q1A 53 A5}t 5l
2]aj 2ge] 93 Q olo] shutolth. 20199 Shin {62 X|of AMAl A] A HHEo|L} o]x] At So] Bz 22 Alsishd u] J27} =7}
g0 i 7]5& AT Husigict. wfeha] QA7) 5] Ajshe 7] Aol 773217 el s Sl A3et A EE fAlshe 22 A7
ol 3744 %‘f}; = otk
& ZAIE ZHRIuRE o] 7F 301, of2] EobAQl @4} M= ik o] F/do] LrERdth Eq%} 1 Aol e T
2% 2AIE 7H*L 7] flsliMe g eHrs 59 203 Algshs Zlo] a&& o, tidAte] SulE fastal A=2Ql Fois
ER5he ol o gabaolth7,8]. olol /17| S et A EATA 21l Al Aol A EASA ““”P otz 7| &l &2}
Hig 22958 HEete] §3 22130 2 Algshs Zlo] a8 d o= Az
gh 59 iS5 thdo R o AR w2 WY, B4, BA7] SollA v FE= ool SrHI]. I o g2 2
e WY =2A F7ko) HIEA] Baskal, o7k 24 WEslof shH, A14-dE 7IAIAL ' SHA] & She 73 olle w8 a it HotA|
= o= 7H AR 7 3L &’JE}[IO 11] THE3Y AT AAS ZAG AR R ARH o 77} = 7397 H AL, teklol] WSl 2ol
it 8 e/d2 3] A Fohe 397t 7] whzel 247 Bl =32 = Z2A3E AlFshe ol = Aloke] go| wfect. metbi &
| glo] Wit HW_E; R 22 aso] AlF e o T2 0] dAS Heksh 4> 9= tieho] & 4 QloHl12].
ojoil & A= 7|20l AA7 s FFdell 7]ofRttial Hale QIA|7]s 3 T2 Il A EASA 22 a3 et 53 A7 &

0,
D)
N
o|r
flijo

sh

oln
)

o
2o
of
s
10
rok

& z23E sk, SAF AJ Aol vt A 0= A8t 2 QIA)7 |53t 737 Bl Al nlale Ak #jlstalat sl

rh
re

p
o

L 737]0] AT 40-654] o5k thg Ak 77| ) Fotmet edAk] B HIE) 5ol 2 Tte] mstela, Adt o

2702 BE5to] AYolsic cPIAS 20 2 M st gjsl Aatehehin 4 2)41)9}212] (RB1HS: SHIRB-202111-HR-145-02-3)

oflA] 9i70] 591 Hhe 3 il AT ThAHS HIEHE EAlo] njeh £ 242 BRlslo] Al 129, i 1Yo R HSIRE, o
_]

o] S gog RS At & MR T M E WL T 5 129] 9] SAef FolshA] 2ot Alddat S Bl A7l SHeALE S
HIARE Aelehal 54 0 2= A9 9%, tE 789 AbsE Aol ol &5ttt

2, A1

&4 011171% F&m2ae 7109 5% A7 |s FE Z2IHS A8 Aq=ts Aol A5 S a4 F o] Aol
ATAZF R AX|7 )5 P2 1Rt R 2203 (13)E vhgo & Sdsiint. TR 1K, A, AAIEE 502 7513
on, ;22 WA Y12 ) W H‘Jﬂﬂﬂﬁl S TR Y82 U 4, BEoIitcTable 1>, 71 m2 0582 202213 495

] 2022 571 6371 5 28], % 128] Aol F{Zoom) EAEL ol §3lo] ek WA 0 2 A3,
S9ICi<Fig, L. thETOARE 31%] ol 4 QX753 ZEIRS Agsh 2ok, S8 Z9e 1
Zg5 0% 53t m2 e 225k

S 159 22l L1534 FYUL U UIA AT JTE 5] 10 i, U OHIPLG Olleary e

Loe & Silness index, Tongue coating, EF2H]&, 743, WA, 54, ARl 2| 2] 525 ARSI APARE 213 A2
U3 A AT 2ol Al AL 2717144 A2 AT E ol &sto] AAISIloH, T2 13l Xx| SikE AwE7] QAR AR
2IYZTE AU Foll AASIITE HubdAbs & 33 (AR, 22O 13]3F &, ARS) S7g5laL, At vixwt 247} 379 tl At
EF Aol FofsllaL, F 33)(Akd, =27 133} &, AR SAsIqith. A Aleh At o] 72 ATAtel SR Bx o] A4
H Aol AAfsiloH, Hulel HE 7= A 7)ol olZlsto] SAsIQit AA e B g2 61| QJsl APARANRF AREEAL A
FUTH AR o] e FE-g 7oA, ATt tiRT-S RSk 92 AdEIolA S Alagsto] SRR QIs) HEE 4= = O (Bias)
£ Solt sl

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005

Table 1. Integrative cognitive function improvement program

Program Division Contents Time (min)
Cognitive activities ~ Oral health education 1. Oral health problems in older adulthood 1,2 15
1I. Oral care 1,2,3
Workbook Line drawing, coloring, puzzles, filling the blanks, etc. 15
Emotional activities Music Listening to music, singing (pop songs, children’s songs), rhythmic 15
movements
Laugh Greeting laughter, laughter in daily live, laughter exercise, clapping and 15
laughing, body laughter, singing laughter
Physical activities ~ Whole-body exercise 1. Whole body warm-up 20

II. Shoulder muscle exercise
III. Flexor muscle stretching
IV. Cool-down
Oral exercise L. Oral exercise that promotes saliva production 10
II. Oral exercise to strengthen mastication
III. Oral exercise to strengthen swallowing
IV. Oral exercise to strengthen talking

Program design _ Development of an integrated cognitive function improvement program
and development (cognitive activity, emotional activity, physical activity)
Cognitive activity Emotional activity physical activity
program composition [ | - Oral Health Education - Music therapy — -Whole body
- Workbook - Laughter therapy - Oral exercise
Experimental group and control group
pre-measurement ::>

{Cognitive function, oral health, mental health measurement)

Application of Experimental group Control group

: s - Non-face-to-face method using the Zoom platform - No integrated program applied
integrated cognitive _ 8 B graed pro PP

.. ' > - 2 times a week for 6 weeks, 12 times in total | - After the intervention of the

function improvement
- 90 minutes of mediation time per session experimental group the same
program
program
Experimental group and control group

post-measurement |::>

(Cognitive function, oral health, mental health measurement)

Fig. 1. Study design and procedure
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2) =85

H 2 71 dRo) %g ZHsto] 7P A 0 2 Q7150 MM ETE A e = a0 2 W 7] 24 Wiy FolM AEI AES S5 &
Heto] vlwa] 431 x} 2 7o) go|gh &7 231}7|(SONARA transcranial doppler ultrasound, VIASYS Co. Ltd., Conshohoeken, PA,
USA)[15]5 AHgsto] S5t H @7 ot wPAE FulHE Foilg nhak] ool B2 57| sk, E3 Zol(depth)E 58 mmE A7
S & =88 2 23}17](Transcranial doppler, TCD) E4|2+ 912 H probe 2 MHzE: 0]-85}0] 273}t & ol A= Aol 59 (Anterior
cerebral artery, ©I5} ACA), S5 (Middle cerebral artery, I3+ MCA), Sthx] 52 (Posterior cerebral artery, |5} PCA), 325
(Vertebral artery, ©|5t VA), 71#-5 ¥ (Basilar artery, 0|5} BA)9] 2+ =& F L£=o] Highs 7|53l oH, £A7 =245 HEF &5
7hukE-S omfgkch

3) 772717%93214(Oral Health Impact Profile: OHIP-14)

T3717%0l Tt A B S 7|22 73717 4ke] A (Oral health impact profile)S AA1A 55, 7|54 Agh A4 53 A3},
4 BT AAIA 53 Aoh, ARIA £, AR 5 ek 771 7 o2 FEsto] BhE EAto|tH{16]. OHIP-14+ 53 Likert =&
o]-&3sto] F 147lle] 202 =N, THL 708 0= 47} =olA|H 4ke] Ao| RolRith= A oln[dtt). 2 A-tollA AR 717
JA|4=9] AlZ == Cronbach’s a=0.868Z LERITH

4) O'Leary index

7§Q1e] ALY A NS HgA 0 2 2Hsh= =191 O'Leary index(171= 2| HAlF o] BAHH ofAak2 Stolslr] 9Js) 4719) X|H (24,
A, A, Aol 2 HAlFE 2P| E = askal ﬂ%ﬂﬂﬂﬂaﬂ*ﬂﬁﬂﬂ”ﬂmﬂzmm4 to] Qlom 17, ‘x| Alato] glom
0402 rhellet. O'Leary index & X|HATR 4= AR X 2 S7doh, M7t G245 2| uAld o] k= g olu|gict.

5) Loe & Silness index

2| FA% Y= S ZA517] Yol A/dellA de] ARgElE 2 EZ A EQ] Loe & Silness inde[18]%= 2+ 2jote] 2|24
QAaH 47h2] ZH(ZA, DA, FH, Aw) o= JrEstoe] HAlelo], 0=3% 8-S, 17 93, 2=35& 93, 3= &
Loe & Silness indext= 2|29 4= A/ 2 42 SAoh, F47t Fe4E 107435 g2 oujshtt
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6) Tongue coating
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25 AR AS oujE.

7) EfolRujz
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9) BA2%

GoldbergZ} 7Hekst 441717} 2] &= (General health questionnaire)E- 3+ Korean General Health Questionnaire (KGHQ)2.2 47,
Hekeh etz 2AEHITH22]. 2424e] 2oFe & 202 @22 AdH o] 1o, 54 Likert =5 o]-8510] & 1007 2.2 2tah, 447}
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Yuzke ZA517] 918 Pyo S[23Jo] AT FuH WYuzk HES AMESII & 19950R TAE] glon, Zj7le] 2REL 54
Likert }=2 o] §3}e] & 95402 P47} £242 Yu7lo] £L 21 ojnlatet. & ATolM AHgE Y=7o) A=t Cronbach's
a=0.8022 Ljelttt.

11) ARl )%

AF3)A 2215 243}7] 98l The Rand and Medical Outcomes Study®lo] 7H&%F The Medical Outcomes Study Social Support
Survey (MOSSSS)E Kang(24]9] &i-tol|A] 47, kel w15 ARESIRITt 2H2ke] R352 5 1980 & Ao 9lon, 54 Likert %
T2 o] 835}o] 22 954 0 & Shikslal M47t =242 AL A AR S A QlAlGH= 21 ojnjgit) B dATlof| A ARSE AFE] A A]7) 9]
Al2| == Cronbach’s a=0.898 2 LFERITY.

3. K22

. oi7ro] £71H 2kE= IBM SPSS program (ver 22.0; IBM Corp., Armonk, NY, USA)Z 2 128 o]-g3}o] B30 A% fo
FE2 0058 7|E02 Bl & Lol M ARGRE iE A5 Ho] tisi A= Kolmogorov-Smirnovi S &3l A+ 23 73%0]
&=/ 2131, Independent samples t-testS 53 SEH40] AP F2/d A AT SAX 02 ol Apol7F LA efot &2
SJQick. AFodRte] YrkHQl A4S ulelsl7] 95 Fisher's exact testS AAISH OH, Hule} & 7o) A1 7H s} o] 2 7
5}o] o] ke =7 BARELA (two-way repeated-measures analysis of variance [ANOVA])& A A&t} 247073 A7) 15
< v S $J5to] Paired samples t-testE AAISFAL, 5 7+ 2Fo| & H|ws}7] 9l8te] Independent samples t-testS A A|5HITE

| jl_l.
ALY AIRO| U £

AP G S0 Gy Y REGE PR A 798 Lol SAH0R R AT Ut
° I BoPrh BokR, A £ 1F LT 04947 AT
15 B WP ool BSLOT, ANl AR o, CHERE Folekn SHe T

SAZ AT
Table 2. General characteristics of the participants Unit: N(%)
Characteristics Intervention group (N=9) Control group (N=7) Total (N=16) D
Sex
Male 7(77.8) 2(28.6) 9(56.2) 0.126
Female 2(22.2) 5(71.4) 7(43.8)
Age (yr)
40-49 5(55.6) 6(85.7) 11(68.8) 0.308
50-59 4(44.4) 1(14.3) 5(31.2)
Education
Middle school 2(22.2) 0(0.0) 2(12.5) 0.523
High school 3(33.3) 2(28.6) 5(31.3)
=>College 4(44.5) 5(71.4) 9(56.2)
Economic level
High 2(22.2) 2(28.5) 4(25.0) 1.000
Middle 3(33.3) 3(42.9) 6(37.5)
Low 4(44.5) 2(28.6) 6(37.5)

“by Fisher’s exact test
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A e ol G 2 N 2, S e g

BollA eJgt 2po]7t LFERTH(p<0.05). o]l whE AREgA
(p<0.05). T2 HE 4ol 4] F-2]5h 2lo] & Ho|Z] %‘%WTable 3>

Table 3. Changes in electroencephalogram (EEG)

Al 2ERIA 27 At AETe] ZMd ol e Al7 o] me gt
B}, ZPdEo] AR A7 ARISA RlE fofstA i = ek

Variables Division Intervention group (N=9)  Control group (N=7) Source F p

Arousal level Pre 3.46+1.86 2.4710.68 Group 0.309 0.587
After one 2.40£0.32 3.38+1.22 Time 0.488 0.619
Post 2.31+0.52* 2.96+1.23 G*T 4.517 0.020

Physical tension ~ Pre 24.251+15.60 21.961£8.36 Group 0.028 0.870
After one 21.31+8.27 20.91+7.70 Time 0.486 0.620
Post 24.23+11.96 24.90+13.04 G*T 0.090 0.914

Mental distraction Pre 2.72£0.93 2.5510.66 Group 0.002 0.966
After one 3.62+£2.97 3.03+3.85 Time 1.801 0.204
Post 1.991+0.26 2.66+1.48 G*T 1.539 0.251

Data are presented as Mean=+SD.

'F values are calculated by two-way repeated-measures ANOVA, G*T; Group*Time

*Significantly different from pre (p<0.05).

3. HAILHARL] | H R tHe}

AT At & ATt vz 242 34 FAke] e SOl AR, 2R 18)3) &, ARS - 3Rl0)l 24 W] E/E SSIeIT: Al ¥
w27 S7ol whE 2 A1 E MCA, ACA, PCA, VA, BA9| 57 23} HE 7 £9] 37}% Ha0] 7S Bl o BE oM fofdh &b
0|5 Holx] Ath that2 RE HgollA Folgh Afo] 5 Kol ] iticTable 4>.

Table 4. Changes in cerebral blood flow
Variables Division Intervention group (N=3)  Control group (N=3) Source F P
MCA Pre 71.00£12.76 58.66+5.13 Group 2.370 0.199
After one 71.33+14.64 56.00£4.58 Time 0.170 0.847
Post 71.66+18.58 57.331+5.03 G*T 0.257 0.767
ACA Pre 41.6614.50 35.661+5.13 Group 1.000 0.374
After one 40.00+4.35 38.66+4.93 Time 0.599 0.572
Post 41.6614.93 39.6613.78 G'T 0.920 0.437
PCA Pre 31.66+2.88 31.33%5.50 Group 0.001 1.000
After one 31.00£2.64 32.33+7.23 Time 0.483 0.634
Post 31.00+3.46 30.00+3.60 G*T 0.438 0.660
VA Pre 28.0016.08 26.331+3.78 Group 0.035 0.610
After one 29.661+4.50 25.661+3.51 Time 0.093 0.912
Post 27.6616.65 27.33+2.51 G*T 1.232 0.342
BA Pre 39.66+11.06 38.00+1.73 Group 0.120 0.747
After one 42.66113.57 37.6612.51 Time 0.822 0.473
Post 40.66+15.69 39.33+1.52 G*T 0.422 0.669

Data are presented as Mean=+SD.

'F values are calculated by two-way repeated-measures ANOVA, G*T; Group*Time
MCA: middle cerebral artery; ACA: anterior cerebral artery; PCA: posterior cerebral artery; VA: vertebral artery; BA: basilar artery
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o] Hishs 21eh At Ael(p<0.05)2t BFARH]E&(p<0.05)0l4] f-2Jgt 2ol 5 Bk
=258 AA] Hof| vl Aeli=1.34 ZHA5I3IAL, BFl e 1.04 S7F63A ). g 2 T34 AR] So] £ IF7ko] H]alolA & f-oJgh 2fo] 5 K.
ACHP<0.05, p<0.01). thZT-2 ZE H4ol| 4] F-28h 2fo] & Ho|A] PQlTi<Table 5>.

Table 5. Effects of oral health

. Intervention group (N=9) Control group (N=7) -
fenbls Pre Post p Pre Post 2 p
OHIP-14 54.22+8.81 54.77£10.80 0.815 60.28+5.52  60.14+10.22 0.968 0.330
O’Leary index 0.43£0.16 0.38+£0.14 0.507 0.384+0.09 0.3740.08 0.934 0.897
Loe & Silness index 0.58+0.10 0.45+0.14 0.090 0.6140.08 0.57£0.07 0.433 0.055
Tongue coating 3.00+1.32  1.66%0.86 0.016 3.14%01.06 3.00£1.00 0.805 0.013
Saliva flow rate (g) 2.02+0.91 3.06+1.24 0.040 1.771+0.84 1.3140.56 0.285 0.004
Anterior tongue strength (kPa) ~ 50.44411.43  54.22411.31 0.205 47.71£11.04  47.85£3.48 0.974 0.175
Posterior tongue strength (kPa) 49.11+16.81  50.11+17.35 0.825 49.14+798  47.42+12.19 0.770 0.734
Cheek strength (kPa) 24771380  24.22+7.41 0.816 22.28+6.62  20.28+3.72 0.565 0.222

"by a paired samples t-test
“by independent samples t-test
OHIP-14: Oral Health Tmpact Profile

5. St = o| MiziZe| 71

5 w237 Al o) HAel T Al 3} A8l 2|2 (p<0.05)014 golat Aol g Hgiek. L2 13 A
Ao u]al AH14 A1 1167 Z7H51 9L, 217 A1A] o] 5 18 7h0] ] Ol = £-015F 2o] 2 HATHp0.01). 7L B2 i
A 2l 20| 2 ®o| 7] eelri<Table 6>.

i3
&
i
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o
o
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Table 6. Effects of mental health

: Intervention group (N=9) Control group (N=7) -
Rl Pre Post P Pre Post P P
Mental health 74.2249.35 78.77£10.91 0.274 75.85+12.77 76.14%12.74 0.965 0.663
Happiness 68.00£9.65 74.00+11.18 0.226 74.14+8.09  71.14+5.75 0.468 0.550
Social support 73.77+£14.48  85.44+4.18 0.049 67.42+11.71 70.711+12.98 0.627 0.006

"by a paired samples t-test
by independent samples t-test

o2 olgat] s Aol 4olS Tz o2 st o, e A2, A, L8] FeAel o] Wasith2s). /sl
W2 £ SBpA7) S ol kx| 2o} u] oF |7} 9lon, u] ok MERE Qx| 23, PAA 24, AHIE 24 So] 47
515 SIc6l, Q1A S AP, ALl AIAIA 71553 Wi Beto] Slow, Fole, 7lefel Slofse, Auksel, AET P 5 o
et QA7) ol 242 ErH3) A 2 Q17ke) HAAHRl BAIS AW AA 4 AR ulehe 4 Qg wokn], A4)]
ol QA7 50) APALE A B = Qlol] Eehe 2 4 Itk AAA e AT 7)50) pe B3t ] BRael 5718 Bl A
glo] Elgh2 olst Q1A)7]s ol olfatehzs]. olo] & @iz 9l oJol, A ofol, A Gelo = TE B3 AA7)s B xe
L ek, FUE ARl Ml A0 2 M8 T QAT PR, B el mlAl s Eake Slskant sigi

r

o

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005

50 - J Korean Soc Dent Hyg 2023;23(1):43-53

JAA7)5 7N ETHE A 7] Qfsl) Huhs S7eh At Adwe] A=t f-elsiA /e et 2V =7t A AA4lo] globA 1, T
7)5o] P, o] JFErt Fd=o] A7 solE F7AR G nIRITH29). whaha] 2 Atol|A] -85t 53t T2 5o] Q17] 7]
s7Idoll 37 AR ExbE Uepd 4= Q135 ERIsIgIT iy HutollA] ZHd ol A= folg 7S BRI BHH, SA414, BAH AR A=
52 /el 7Wd &g Holz] ittt ool Bt A|&4Q1 FAE S8t artE A= Zlo] D os Bl

HERF e gPbH o g Agjo] F7lo) ufel LA = RS Holw, HEF £t LejA = Ul Folle H EFde] vt b 2 9
Qlo] Hr}. k3t QI £-8t7]50] olA|H B &2 7k EF7F E01E% & 752 Aokt o] 2 QI5) Q1A]7]50] Z4d 4= UtH30]. o]l
HEFE S A3} SHR R HIR7 £r0| ZUtet Ao S B oL folgh ol 5 Ho|A| = ggtom st 2o s
Q1o A A8t Aol x| FoilE i (Posterior cerebral artery)?] =HE 7 &7t -o]u|gt Z7HE Bl Zat 2tol & BITH3]). o] &
o] thio] FWE0 2 1lEof| HIsH HEF 40 Zhavt &2 ATdo]7] whiel FA7F 2 JFS FA EES 7Hs7d0] Qo RAFQL
o] A1 F2Y 7|7ko] ZA At o] QL& A0 & 7Y, olof F t S AE E5] oM 5 o B2 tidRkElAl
= 8oL, 7|4 0 2 S A7} o| Fojz{ok & 7l o & AJ 7kt

& 28 Alg ol vls) A= 7H4AsH L, el R = RoleHA] S716ISit) o= EUet ZR I o & wQlZol|A X85t
Aol x] x| HAFEE X 40t x| 22|47} ZFAs AL Bl H] = F7FeE k= 2lol & B O U3, iAol 7hE e S 4=
t}. £ efliu]e] 37hE ol A AuE B o7} it efliu|gfo] AR 139} X|oke-Al S HIHSHA| 71 0 7 of| wa} 41737 ato)
Adzrolu Al 52 Algh 152 747 %= $htH32]. o] & s Ast] fIgt of2] 't Foll & 50| EfEH] F7tol| 7101 4= = 7s/do]
H g vl 9 om[33,34], & oA = 23] Yol & 252 EFAIX] At el EH| ] 37 E1kE
oAM= Foulgt xfo] & Hol7] et ol k1SS VO R 5] 25351 HAIAH RS Wagst o Al
FJ5HA 37kt A} 2tol & Bt o] Axt JA] FidFo] welFol Hls Z50] &4 Arrt A2 Axt Hedzjo] AYze 4~ Qllom, x2
140] Ag-o] ]t {4l 0 2 o] o 0 & QI Attli/dAte] 3E-2 A4 0 2 WAGHA] Foto] SEeh o] 2| Z3E 7Fs/dol
c}. ool vt WAl o 2 w2 T 5is XIset wiofli= ti/dAte] £A] o 8 ERlsk= 2o H oot dou R S 4= Qe Weke vt
&sfjoF & Zloch.

A7 AR A 2| Aol 4] -2lstA| S7FeITE & AtollA] Alaet T2 Follx] AH QR o= Sote It 25K S A
=t o] HPH-2 thE 2 1ol Hls) H]-8-A Q1 SHo| M= Fabd o1, AR Q1 HE A Hkdstal lof g Azizte) Fx J
TH36,37]. 12 Aol M= Alg-gt T2 1512 B35l AFAlo] AlejA o 2 A dwka Qlrkal “77)A| | 71 0 2 A§7t=| ool B3t Q1775
2L FUS] FAAGE st FANEA = 7kx]7} okaL Az

AFZIE Foto] B uf, 59 Q1A)7 )5 i =272 SIS0 117 SXof| 7|ofsh= A 02 YR ofof] 2 =2 T3S 1R
A2 E4 0 2rt A8l o] 2| A] ¢k, thsh Rofol|A] EilstA| 28E 4 QLS okl sk Wb nielshs o] sttt
Sk AU A| e T2 92 |44 0 & A|gshet] ofE 4= Qlok. o]0l ojAke] HH = E melelHA] o B FAE A&k
7ol " sl Helct. 7k vt Hralo] a7 Algo| FaZFe] 2173 ol 71o1et S FRIsH L, o {HAlo) visl 37+ Aeko]
glo] Z2IR ol s =4 4+ AU 4 At webA iS58 et 7R =23 AlF A H|ThH A
O & A go| 7Fs3h HES ERleky o] A E-8oPH £5 A 02 ) T=U 4714 0 & AlF Alolle £44Ake] 57 fido] o
SuF HAE Qo) wse] &t O HPA o} 2

Aol AgH o 2 v|ghE BRI Aol we} o] tidAt AR o] ALE SHYE| o] A1 ANE RSk o tha AT F

‘[F

ox 0]-'0
[El il o

r

or |

g orr

ng

)

i
Ao

%0

(e}

d

o

(0/e]

27} glon), Hicj WA 02 T2 IS AP, AUS AnE Shel HYATI S5} drdnE APH o vwsh] of2isich
G SYH FAPohd ofe] 749l S PR T2 AA] FNE AR vk Aol 2S5 Sl Eke Bshe el
£ 3PAAo] Ak TollE Bt M WA 02 B AA7ls B TRIUS AR, $UES YO R Arke Mnlnslct
ol ul7} ek & 4 itk ololl $4APOHE AR T Aot 91910 2 Shefjela, Wk g7|Ee) BAS Bol Hke A
2ae7}olt

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005

H2XM - 0133 - M / ST QX7 |5 e Z2aHW0| ZEBC| QIXY|s, 12U, HUHZ| 0jX|= S HIcHH Ao M &g - 51

oo, AA12 202 TR BY A7l P B IBS LS FHE Yol wlch Aoz 5
A7Vt 7477 D ANl vlA| s Eke S5t stgich N TR e 2022 4URE| 20224 5UHA 637 %
J AR 900 2 B3O, G ATE the

1 QUA7)50l o] 24 At Alglze] 2ol AREEA 0] 4207 AFEA 42wk gofal7] ZMIEIATHp<0.05). HEFE Al
#lo] 2Holx] ZHR IR o] Z7jol 7hao] Hake B oL} foldh AolE Holx) gl

2. A7 AEN(p<0.05)9} EFHE & (p<0.05)011A] Sl xjo) 2 R} 212 ALX] Hof ual Alehi 134 7451317, Ell
Z7Veloic). s me e 4] Fo] = 1% 7he] H oA fofat 2ol S B THp<0.05, p<0.01).

3. A7 ALEIE Aol e 12 AA] Kol ]al) Solal Z7181%(p0.05), E2 1 AA] Fo] £ 15 7ke] u] @A E $o
3 2J0]2 B ATHp<0.01).

2 ), o hAle] B3t Q1)) At mR e F1R0| Q1Y) B A7, HAAZE ST TS Uehic) o]
2 Ao ke Bt Q1A)7)5 S T2 To] FUES ko 2 3 717 Te 0 2 9 Sl BE 4 QlE Yok

—_

04

Acknowledgements

This study was funded by the National Research Foundation of Korea and supported by the 2021 Ministry of Science and
Information Communication Technology (NRF-2021R1H1A2093320).

Conflicts of Interest

The authors declare no conflicts of interest.

Authorship

Conceptualization: KH Lee, ES Jung; Data collection: KH Lee, ES Jung; Formal analysis: ES Jung; Writing-original draft: KH Lee,
SY Seo; Writing-review&editing: KH Lee, SY Seo

References

1. Rhee JA, Shin JH, Chung EK, Shin MH, Kim SY. Relation of lifestyle factors to menopausal symptoms and management of middle-aged
women in rural area. J Korean Soc Matern Child Health 2001;5(1):83-96.

2. Ribeiro GR, Costa JL, Ambrosano GM, Garcia RC. Oral health of the elderly with Alzheimer’s disease. Oral Surg Oral Med Oral Pathol Oral
Radiol 2012;114(3):338-43. https://doi.org/10.1016/j.0000.2012.03.028

3. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global prevalence of dementia: a systematic review and metaanalysis.
Alzheimers Dement 2013;9(1):63-75.e2. https://doi.org/10.1016/].jalz.2012.11.007

4. Tymko MM, Ainslie PN, Smith KJ. Evaluating the methods used for measuring cerebral blood flow at rest and during exercise in humans. Eur
J Appl Physiol 2018;118(8):1527-38. https://doi.org/10.1007/s00421-018-3887-y

5. ParkIH, Choi IH, Kang SY, Kim YK, Lee CM. The effects of an individual cognitive improvement program on the elderly with mild cognitive
impairments. J Korean Acad Community Health Nurs. 2015;26(1):1-10. https://doi.org/10.12799/jkachn.2015.26.1.1

6. Shin MS, Shin YJ, Karna S, Kim HD. Rehabilitation of lost teeth related to maintenance of cognitive function. Oral Dis 2019;25(1):290-9. https://
doi.org/10.1111/0di.12960

7. JuYJ,Nam CM, Lee SG, Park SH, Hahm MI, Park EC. Evaluation of the South Korean national long term care insurance-funded cognitive
function training programme for older people with mild dementia. Age Ageing 2019;48(5):636-42. https://doi.org/10.1093/ageing/afz067

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005

52 -

J Korean Soc Dent Hyg 2023;23(1):43-53

10.

11

12.

13.

14.

15.
16.

17.
18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

3L

Yang C, Moore A, Mpofu E, Dorstyn D, Li Q, Yin C. Effectiveness of combined cognitive and physical interventions to enhance functioning
in older adults with mild cognitive impairment: a systematic review of randomized controlled trials. Gerontol 2020;60(8):633-42. https://
doi.org/10.1093/geront/gnz149

Sung MA, Choi SS, Lee YH. Effects of oral health education experience on subjective oral health level of elderly in some area. J Korean Clin
Health Sci 2019;7(2):1298-1307. https://doi.org/10.15205/kschs.2019.12.31.1298

Kim SJ, Choi YJ. Predictable effect and usability of smart-phone application for elderly dementia prevention. J Indus Converg 2019;17(4):87-
94. https://doi.org/10.22678/JIC.2019.17.4.087

Jang HN. A study on a regional difference of service delivery system for the dementia in local governments. Health Soc Welfare Rev
2016;36(2):385-420. https://doi.org/10.15709/hswr.2016.36.2.385

Lee HJ, Lee YS, Nam YO. Comparison of effectiveness on knowledge improvement before and after the oral health education: focusing on
foreign students. J Korean Soc Dent Hyg 2016;16(1):85-92. https://doi.org/10.13065/jksdh.2016.16.01.85

JungES, Seo SY, Lee KH. The effect of an oral exercise program including whole-body exercises on the mental health of the elderly. J Korean
Soc Dent Hyg 2022;22(1):21-8. https://doi.org/10.13065/jksdh.20220003

Ahn YK. A study on the effect of neurofeedback program on brain activity, arousal, and stress in the elderly[Master’s thesis]. Pocheon; Cha
University, 2022.

Lee MH, Han JM. Cerebral blood flow velocity measurement by TCD: the effects of interferential current. J Kor Phys Ther 2005;17(2):126-47.
Locker D, Matear D, Stephens M, Lawrence H, Payne B. Comparison of the GOHAI and OHIP-14 as measures of the oral health-related quality
of life of the elderly. Community Dent Oral Epidemiol 2001;29(5):373-81. https://doi.org/10.1034/j.1600-0528.2001.290507.x

O’Leary TJ, Drake RB, Naylor JE. The plaque control record. J Periodontol 1972;43(1):38. https://doi.org/10.1902/jop/1972.43.1.38

Lée H, Silness J. Periodontal disease in pregnancy I. Prevalence and severity. Acta Odontol Scand 1963;21(6):533-51. https://doi.o
rg/10.3109/00016356309011240

Winkel EG, Roldan S, Van Winkelhoff AJ, Herrera D, Sanz M. Clinical effects of a new mouthrinse containing chlorhexidine, cetylpyridinium
chloride and zinc-lactate on oral halitosis. A dualcenter, double-blind placebo controlled study. J Clin Periodontol 2003;30(4):300-6. https://
doi.org/10.1034/j.1600-051x.2003.00342.x

Seo SY, Choi YY, Lee KH, Jung ES. Improvement in oral function after an oral exercise program including whole-body exercises. J Korean Soc
Dent Hyg 2021;21(1):5-16. https://doi.org/10.13065/jksdh.20210002

Adams V, Mathisen B, Baines S, Lazarus C, Callister R. Reliability of measurements of tongue and hand strength and endurance using the
iowa oral performance instrument with healthy adults. Dysphagia 2014;29(1):83-95. https://doi.org/10.1007/s00455-013-9486-5

Kim TY. The relationship among social support, mental health, exercise satisfaction and old age happiness in the elderly participating in
leisure sports[Doctoral dissertation]. Seoul: Korea University, 2019.

Pyo JM, Cho J, Kim SH. The effect of social participation activities and ability to perform daily life in old age on happiness through self-
esteem. HSS21 2021;12(3):673-87. https://doi.org/10.22143/HSS21.12.3.48

Kang MH. The basic pension system and happiness of the elderly women in poverty: focusing on the mediating effect of self-efficacy. KJCH
2019;7(3):7-29. https://doi.org/10.14729/converging.k.2019.7.3.7

Burgener SC, Buettner LL, Beattie E, Rose KM. Effectiveness of community-based, nonpharmacological interventions for early-stage
dementia: conclusions and recommendations. J Gerontol Nurs 2009;35(3):50-7. https://doi.org/10.3928/00989134-20090301-03

Kim HS, Yi YJ, Park KH, Kang UK, Lee BM. Effects of cognition promoting program on cognitive function, depression and quality of life in
elderly. The J Korea Cont Assoc 2010;10(8):227-39. https://doi.org/10.5392/JKCA.2010.10.8.227

Park YS, Hong GR. Effects of intervention using Korean traditional familiarity on cognitive and physical functions among persons with
dementia. J Korean Gerontol Nurs 2013;15(3):257-66.

Lee YY, Wu CY, Teng CH, Hsu WC, Chang KC, Chen P. Evolving methods to combine cognitive and physical training for individuals with mild
cognitive impairment: study protocol for a randomized controlled study. Trials 2016;17(1):526. https://doi.org/10.1186/s13063-016-1650-4
Amijad |, Toor H, Niazi IK, Afzal H, Jochumsen M, Shafique M, et al. Therapeutic effects of aerobic exercise on EEG parameters and higher
cognitive functions in mild cognitive impairment patients. Int J Neurosci 2019;129(6):551-62. https://doi.org/10.1080/00207454.2018.1551894
Kim SD, Kim MW, Jeong IG. Effects of bicycle ergometer exercise on cerebral blood flow velocity and electroencephalogram response in
normoxia and hypoxia. Korean J Health Promot 2019;19(1):59-67. https://doi.org/10.15384/kjhp.2019.19.1.59

Jung ES, Choi YY, Lee KH. Effects of integrative cognitive function improvement program on cognitive function, oral health, and mental health
in older people: a randomized clinical trial. Int J Environ Res Public Health 2022;19(21):14339. https://doi.org/10.3390/ijerph192114339

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005
https://pubmed.ncbi.nlm.nih.gov/?term=Lawrence%20H&cauthor_id=11553110
https://pubmed.ncbi.nlm.nih.gov/?term=Payne%20B&cauthor_id=11553110
https://doi.org/10.1034/j.1600-0528.2001.290507.x
https://doi.org/10.1902/jop/1972.43.1.38
https://doi.org/10.1034/j.1600-051x.2003.00342.x
https://doi.org/10.1034/j.1600-051x.2003.00342.x
https://doi.org/10.13065/jksdh.20210002
https://doi.org/10.1007/s00455-013-9486-5
https://doi.org/10.22143/HSS21.12.3.48
https://pubmed.ncbi.nlm.nih.gov/?term=Burgener%20SC&cauthor_id=19326829
https://pubmed.ncbi.nlm.nih.gov/?term=Buettner%20LL&cauthor_id=19326829
https://pubmed.ncbi.nlm.nih.gov/?term=Beattie%20E&cauthor_id=19326829
https://pubmed.ncbi.nlm.nih.gov/?term=Rose%20KM&cauthor_id=19326829
http://doi.org/10.3928/00989134-20090301-03
https://doi.org/10.5392/JKCA.2010.10.8.227
https://doi.org/10.1186/s13063-016-1650-4
https://doi.org/10.1080/00207454.2018.1551894
https://doi.org/10.15384/kjhp.2019.19.1.59
https://doi.org/10.3390/ijerph192114339

32.

33.

34.

35.

36.

37.

38.

Cassolato SF, Turnbull RS. Xerostomia: clinical aspects and treatment. Gerodontol 2003;20(2):64-77. https://doi.org/10.1111/j.1741-
2358.2003.00064.x

Ibayashi H, Fujino Y, Pham TM, Matsuda S. Intervention study of exercise program for oral function in healthy elderly people. Tohoku J Exp
Med 2008;215(3):237-45. https://doi.org/10.1620/tjem.215.237

OharaY, Yoshida N, Kono Y, Hirano H, Yoshida H, Mataki S, et al. Effectiveness of an oral health educational program on community-dwelling
older people with xerostomia. Geriatr Gerontol Int 2015;15(4):481-9. https://doi.org/10.1111/ggi.12301

Lee KH, Jung ES, Choi YY. Effects of lingual exercises on oral muscle strength and salivary flow rate in elderly adults: a randomized clinical
trial. Geriatr Gerontol Int 2020;20(7):697-703. https://doi.org/10.1111/ggi.13944

Dorris JL, Neely S, Terhorst L, VonVille HM, Rodakowski J. Effects of music participation for mild cognitive impairment and dementia: a
systematic review and meta-analysis. J Am Geriatr Soc 2021;69(9):2659-67. https://doi.org/10.1111/jgs.17208

Heidari M, Borujeni MG, Rezaei P, Abyaneh SK, Heidari K. Effect of laughter therapy on depression and quality of life of the elderly living in
nursing homes. Malays J Med Sci 2020;27(4):119-29. https://doi.org/10.21315/mjms2020.27.4.11

Moon JH, Won YS. Device on oral cavity structure and function, diadochokinetic rate in acute stroke patients with dysarthria. JKIECS
2017;12(2):391-400. https://doi.org/10.13067/JKIECS.2017.12.2.391

https://doi.org/10.13065/jksdh.20230005


https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.13065/jksdh.20230005
https://doi.org/10.1111/j.1741-2358.2003.00064.x
https://doi.org/10.1111/j.1741-2358.2003.00064.x
https://doi.org/10.1620/tjem.215.237
https://doi.org/10.1111/ggi.12301
https://doi.org/10.1111/ggi.13944
https://doi.org/10.1111/jgs.17208
https://doi.org/10.1111/j.1600-0722.1983.tb00802.x

