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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.
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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 activiies ~ Whole-body exercise 1. Whole body warm-up 20

II. Shoulder muscle exercise
I1. 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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USA)[15]5 AHgsto] S5t HE R ot wAE ol Foie nhak] ool vl2 57 sk, 83 Zol(depth)E 58 mmE A7
$+ 5 Y32 2-237|(Transcranial doppler, TCD) 24]2F 912 ¥ probe 2 MHzE 0|50 2745}31th 2 o1 7Loj A= o] 52 (Anterior
cerebral artery, ©I5} ACA), S5 (Middle cerebral artery, I3} MCA), Sthx] 5 (Posterior cerebral artery, 0|5} PCA), 325
(Vertebral artery, ©|5} VA), 71#-5 9 (Basilar artery, 0|5} BA)9] 2+ =& F &£=o] Highs 7|15 oH, £/ =245 HEF 45
7} wihE-2- om|sic},
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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

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


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

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

AL AL kjmf tHs}

A §19] wjatE7gol mhe 7t AR 2V, 14 AEEIA JAA AERA 27 Auh AEe] ZMg ollx] et} A7 o) e Fo At
BollA feJ5t 2po]7} FEPHTH(p<0.05). olofl whe ARERA At 2V =] ARES £2)7F APISA x| E fofsHA] 1A= lc
(p<0.05). T2 HE 404 F-2]5h 2lo] & Ho|Z] %‘%WTable 3>

Table 3. Changes in electroencephalogram (EEG)

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 2.4010.32 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 24.25115.60 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 1.99+0.26 2.6611.48 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. HICHARLC| | HF HE}

QAFoNA B At iz 77 3w Rate) WS Sl AVH, TR 13 18)2} 5, AL & 3¢lof) 27 ¥ BRE 2algick Al )
a1 2700] w1 7 A1 ¥ MCA, ACA, PCA, VA, BAS] 37 205t v/l 420) 2710} 7o) 32 B5101} 0. o4 §ojet 3
o] Ho]x] gIolr TS mE W40l §2I8 o] S Kolx] SgiTh<Table 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 71.33t14.64 56.00+4.58 Time 0.170 0.847
Post 71.66+18.58 57.33£5.03 G*T 0.257 0.767
ACA Pre 41.661+4.50 35.66+5.13 Group 1.000 0.374
After one 40.00+4.35 38.661+4.93 Time 0.599 0.572
Post 41.6614.93 39.66+3.78 G'T 0.920 0.437
PCA Pre 31.66+2.88 31.33%£5.50 Group 0.001 1.000
After one 31.00t2.64 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 28.00£6.08 26.331£3.78 Group 0.035 0.610
After one 29.6614.50 25.66+3.51 Time 0.093 0.912
Post 27.6616.65 27331251 G'T 1.232 0.342
BA Pre 39.66+11.06 38.00£1.73 Group 0.120 0.747
After one 42.66+13.57 37.6612.51 Time 0.822 0.473
Post 40.66115.69 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] waks BRIsh Axt Ade(p<0.05)2} EFIEEIE(p<0.05)0llA] 1ol xtol 5 Eglct.
=258 AA] Hof| H]a] Aell=1.34 TSI, Bfl 2 1.04 S7F6ATt. 3t 2 038 AR o] £ IF7H] HlwollA & f-ofdt 2lo] & B
ATHp<0.05, p<0.01). TR ZE H4olA] K23k 2lo] 5 Hol 7] gtri<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 0.61£0.08 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 1.31+0.56 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 Impact Profile

5. S& z2aHe| YurziZge =it

£ 213 8] A3 FAZI7l o Alge) HEkS E1% ATk AR 212 (00500 £o1ek Afo] 2 Hgick. T3 A
Aol ]3 A3 22| 1167 27H5}el, 2 AN F9) 5 18 7ho] ul oA = R olat xto] S BATp<O.0]). TR BE H4

A] 8-2]3} 2}o| & Ho|x] otth<Table 6>.

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 68.001£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
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