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Effects of Combined Cognitive and Physical Exercise Program
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Objective: This study aimed to investigate the impact of a 12-week combined cognitive and physical exercise program on
cognitive and physical functions in older adults diagnosed with mild cognitive impairment (MCI).

Design: A one-group pretest-posttest study.

Methods: Twelve participants with MCI engaged in a weekly 60-minute session of combined cognitive and physical exercise
program. Cognitive function was assessed using the Montreal Cognitive Assessment (MoCA), while physical function was
evaluated through measures of muscle strength, postural balance, and walking capabilities. Muscle strength assessments included
the arm curl test, handgrip strength, and the 5 sit-to-stand test. Postural balance was evaluated using the one-leg stance test, timed
up-and-go test, functional reach test, and four square step test. Walking function was analyzed through a gait analysis device. Pre-
and post-intervention measurements were compared to determine the effects of the exercise program.

Results: The results demonstrated significant improvements in MoCA, arm curl test, timed up-and-go test, walking speed, and
cadence following the 12-week intervention (p < 0.05). MoCA scores revealed enhanced cognitive performance, while measures
of muscle strength, including the arm curl test, exhibited significant changes. Improvements in timed up-and-go test scores
indicated enhanced mobility, accompanied by increased walking speed and cadence, as evidenced by gait analysis.

Conclusions: This study suggests that a structured 12-week program incorporating both cognitive and physical exercises can lead
to meaningful improvements in cognitive and physical functions among older adults with MCI.
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Table 1. Combined cognitive and physical exercise program

Programs 1~4 weeks

5~8 weeks 9~12 weeks

Warm-up exercise (5 min)

Whole body gentle stretching

* Shoulder press
(5 times x 4 sets)

Resistance exercise  * Side lateral raise

* Shoulder press
(5 times x 4 sets)

* Side lateral raise
(5 times x 4 sets)

* Prontal raise +Squat
(5 times x 4 sets)
* Lunge +Side lateral raise

. (10 min) (5 times x 4 sets) « Prontal raise (5 times x 4 sets)
Ma1¥1 * Squat (5 times x 4 sets) * Calfraise & dorsi flexion
eXercise (5 times x 4 sets) . (5 times x 4 sets)
(50 min) * Lunge (5 times x 4 sets)

Cognitive exercise

(15 min) Animal cards matching

Number cards flip in order Board game (HalliGalli)

Aerobic exercise

(25 min) Music dance on chair

Music dance on stand Music dance on stand

Cool-down exercise (5 min)

Whole body gentle stretching
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Table 2. Demographics of participants

Variables Mean (SD)
Sex (male / female) 3/9
Dominant side (right / left) 12/0
Age (years) 79.92 (5.40)
Weight (kg) 58.00 (8.71)
Height (cm) 150.79 (13.14)
Education level (years) 3.42 (3.20)
% 3mE Zoj7} 180° 3|A3t T thA] 2JRfoll o7 7R HiZ| |2 Zlggateke] tfste] 2o g wijz|H g o
o) AZHE 2R FAllh olut Fojrby] AL o] 9ER <la) o] 37 we) 141 o AP Y A
g Al Bx7) AR 7RSSt 26]. Lout Aofr] A To| Aoz AR 4= Stk K “% 7]2] =g tho]
A= 3 38 Ao 38 AAS S BEg 95 AWM dmm 912 Dol lem FHOR

X859t Qdojup Aolrlr] AAR= AlFE7] 0.98
AF =S ERIvH27].

fu o
Hir >~
flo o

I H

@
d
T
”
£33

0
J
n
M

71 BA

7] AR A AAOA] AT e
90° FET Al|E ZdEr Aoz

ol53t Au|2 ZAe =4 A 34

zxHog 3} 7]‘—2—1 Z w7 7-]/\]—

Asgke] Bz A 7153

=7} 0.858 150 AR =S Bt

Loglo RN
& o o
32, i 2
T

i)
ﬂllm =) NIO ES

i)
-

(98]
o E o
B[\
oX
N
oy

>~
el
rr
[l
i)

N

o rpoag A
F

i
g oh
N

[28].

>,
i
u=
-
_I {
S
r [
m
~
_ﬁ
rr
o
)
N
ii
2
)
=
I
=2
£
>,

ol
&
(0%)
=2
>
i
rg
« H
1\&

[
m_m.
o
S~
o)
1o ¢
}L
>~
=
:|:1
o,
S~
2,

HYS A7) 21sf Ef"“—E—HXm] (Optogait system,
Microgate, Italy)S AM&3}gich HIPEA 7= HFHSH
Aol A o] AlEZE K3y UH7H%—|—:—__T SAY &+ ‘ilt Lzl
R Lot} HEPRA7| 9] vlbar)= A2 I

17§2] vl(bar)oll 96717} vl =] =& Q) [3 1
HYPEAL 7H7) 1E g57] 1o IH—%
e 3 F 3uEE HPEA7E Sl
HPA=] Aodhe 23y e 2PS
goto] Hat ghe ARSSHT E3EA 9] B iz
W ZFo| st AAAF 7F AlRElE=
AR Y AlFEE 0.81~0912 =2 AFES H
TH32].

A=z=A

H ool mE AL A= SPSS = TI3(ver.
21.0 IBM Co., Armonk, USA)S ARga}o] KA w]9r),
= Z}&E+= Shapiro-Wilk HAES ARE3)o] A4 HiE
E AASIGTE QAR Eo] 123710 EdelxeExa

IS R F AR AA 7150 HEkE S
oz vluwsty] 98l g taAo] AHE BE F
AsHa fo4=28 0.052 A5k

Aol 1879 di At 5 272 YA Ash,
5 e, 192 AR AR v, 29
nRte e AejEo] F 1279 " A} &

oh AuAHel BAHOR AW dA
99, PAIES BT LE8E, Bt
7l 58.00 kg, 7] 150.79 cm, WS $F 3.42 9]
(Table 2).

BaelAeE Za U] i ol =
selg AR =8 AESlel B A5 A 3

Lo 32 me —



Combined cognitive and physical exercise program for mild cognitive impairment 47

Table 3. Comparison before and after combined cognitive and physical exercise program

Variables Pre-test (n=12) Post-test (n=12) t p
Cognitive function
MOCA (points) 12.25 (5.02) 14.58 (4.37) —2.277 0.044°
Muscle strength
Right HGS (N) 161.69 (70.59) 161.75 (57.13) —0.007 0.994
Left HGS (N) 141.94 (57.70) 137.92 (47.99) 0.556 0.589
Right ACT (no.) 15.66 (5.54) 24.29 (6.88) —7.160 <0.001"
Left ACT (no.) 16.62 (5.67) 24.79 (9.82) —3.745 0.003"
SSTS (s) 13.14 (3.94) 12.49 (4.50) 0.657 0.524
Postural balance
Right OLS (s) 3.99 (2.82) 3.44 (2.73) 1.040 0.321
Left OLS (s) 4.89 (5.90) 3.00 (2.91) 1.351 0.204
FRT (mm) 146.80 (84.71) 128.89 (50.77) 0.881 0.397
TUG (s) 14.09 (4.65) 11.88 (3.66) 2.711 0.020°
FSST (s) 15.41 (6.53) 14.43 (6.51) 0.626 0.544
Walking
Preferred walking
Right step length (cm) 52.83 (11.35) 53.13 (11.22) —0.070 0.945
Left step length (cm) 51.04 (6.43) 52.68 (11.16) —0.441 0.668
Stride length (cm) 104.58 (16.32) 104.44 (21.25) 0.019 0.985
Speed (m/s) 0.74 (0.28) 0.96 (0.31) —3.667 0.004°
Cadence (step/min) 90.75 (33.21) 108.38 (19.96) —2.397 0.035"
Fast walking
Right step length (cm) 52.07 (7.23) 54.58 (9.73) —0.981 0.348
Left step length (cm) 51.86 (6.02) 72.05 (37.53) —1.730 0.111
Stride length (cm) 106.20 (10.52) 116.74 (22.61) —2.037 0.066
Speed (m/s) 0.96 (0.31) 1.22 (0.35) —5.266 <0.001"
Cadence (step/min) 110.46 (31.50) 125.48 (27.83) —2.374 0.037"

MOCA =Montreal cognitive assessment, HGS =handgrip strength, ACT =arm curl test, SSTS =5-repetition sit-to-stand
test, OLS =one-legged stance test, FRT =functional reach test, TUG =timed up and go test, FSST =four square step

test.
" presents p <0.05 by paired t test.
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