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Relationship between Physical Activity and Cognitive Function in the Elderly
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Background: Physical activity is considered an effective non-pharmaceutical preventive measure against cognitive impair-
ment. This study was designed to investigate the correlation between physical activity and cognitive function.
Methods: Subjects were recruited from the Suwon Project, a cohort comprising a nonrandom convenience sample of ethnic
Koreans aged 60 years or older. All participants completed study questionnaires which included questions about demo-
graphic characteristics, current and/or past medical history, and drug history. Cognitive functions were evaluated using
the Korean version of Mini-Mental State Examination (K-MMSE), Korean version of Short Form Geriatric Depression Scale
and Beck Anxiety Inventory. The total time spent to complete 10 physical activities was recorded on a daily basis.
Results: The total amount of time spent to execute 10 physical activities was 91.9+98.9 minutes per day. K-MMSE score
was significantly associated with the duration of physical activity after adjustment for age, sex, educational level, depres-
sion, anxiety, and underlying diseases using multiple logistic regression analysis (3=0.002, p<0.05). Categorizing phys-
ical activities into three groups by intensity yielded an interesting result; moderate intensity group demonstrated a direct
correlation with cognitive function (3=0.002, p<0.05).

Conclusion: Although much remains to be elucidated, our results suggest that physical activity may be associated with
cognitive function, after controlling for covariates.

Key Words: Physical activity, Cognition, Elderly

» Received: April 15, 2010  »Revised: May 17, 2011 » Accepted: May 31, 2011

Address for corespondence: Chang Hyung Hong, MD, PhD

Department of Psychiatry, Ajou University School of Medicine, San 5 Woncheon-dong, Yeongtong-gu, Suwon 443-749, Korea
Tel: +82-31-219-5180, Fax: +82-31-219-5179, E-mail: antiaging@ ajou.ac kr

90 J Korean Geriatr Soc 15(2) June 2011



MAA] 9 MMEIED QIR S

S

A AA 11 QoA AokS EFE Q7B Ask S
2 102290 0|27, ol YRAPBIH O R Fagh BAIR
2k Sk, ek 20187 TS A5 o
AR QT F 654 ol 18l Q17} 14%0] o
A7) ASHE AYsHE =l S FA8 Hold Aoz
BT, 1019] QX715 At BAL AE1FAA v]go]
wh$- =31 el  ohel, Sk el o] HaR
AA7)5E BELT o 5 Gl el i AT
Bast. X7l AskE o] 91g PHOR 15

A=y
R Ak vioR A2o] ATET, o] B viokes
(o]

£ AdgolaL

FE

=
o 1A
tlo
of
o
BN
i)
)
N
JF
st
[
P
it
.
1,
2
32
=
L
2
_)&

ol AAIREE o Adol 18
5 A7t 619 A LRt s
Al s o4 19,0007L 8-1537F s&;ﬂoﬁ A BES
7V who] 3t Zeho] 71 AA| 3t Hekkc) o 5
20% Atti 2 ugck Abbott 572 1 3 km ow AL
FAJo] 1Y 500 m olst2 A= JAdof vlg] QX715 A5}
77% Zo] AA|EE0| 01X]7)% AstE TrAA|ZIckaL st
IZANE Al EET 01X]7]‘*_4 ATAS 893l 7|
ek A, A2
AAHE0] B53 F AR YHquantity
73 = (intensity) ]|
2 Uro] o] &
Z Bl =
A, A FA Aokt 2 e AlRsAY A7 B
2 RS Al geho] oAl 9w e,
A, DA QA7 sl G & 4 S WdAIAIEE,
o

=
10,13,14,17)
Ay,

MIO rh

-~

[e]
2 M A9 WA, AATES

B

w7 604 o]4F A = 1qlo] oy
o] AAEEe Folsh=r] SHelstan, AABED 14|

OJR
>
toh
N H

B AT 2008135 E FHET G A QAR
ALY AR 604 ol A A8 1ol AT S o
A= Sle. AR EAe] that 35S W EARISo] 2009

W 109 19058 129 31970 A2 2 =l

AJATE H AHKorean version-Mini Mental State Examination,
K-MMSE)"®, =14 ©-9 2% (Korean version of Short Form
Geriatric Depression Scale, SFGDS-K), 3+=+3 Beck&QH4 =
(Beck Anxiety Inventory, BAI)?" So| Zglw|o] Qlt}.

Q1o ol ik 5 32 2 Al Aoz AT
o7} Q= A9, BRRAR Aol AL 4 ¢

WA A A - AAZE IA)7] 5ol 9F
o A AR 3}

g3

2, 4 H
HolAso] AAEE Azt AEE 457 98] A2
o} Bt A% SHtolg FAAATE A EA Korean

International Physical Activity Questionnaire)2] A3 A&
& 715 1910) A A1) WA U wRslA olgsieict
ol= ofjgrolsta} MR 19, 4147 A&9] 29, HAlxt

J Korean Geriatr Soc 15(2) June 2011 91



Jae Seok Seo, et al: Relationship between Physical Activity and Cognitive Function

Ao 4o] T ol A= st gk ARl
314 845 uteslo] IA MRS A °
2 AR Zheo] we) b e 25, $7F 95, Ad &5
Al Ao 2 rolzl 10714 A4 8% ¢3S A4 Ft
A% Aol A UA 717k Bt dlbEe] 4
A7} BI5E 22 ZARIT 2 Ao Ms
B50) 7 B AR At 4= QA sto] A41EE
o] g R 7Hse SRk FANAEE LA
= AIAEZAZ|THWHO)OI A et A2 A4 5 A%
ETE ATE B AlFwe} eigErt A5E T, $eluet
AL 2006\ Frtofutom FA] QT

HA At 179E 7|20z A 173 of
ol 50| YAk B RS B A4
5 TRelgiar, “of” 2tar gt Ao
Bt TS S5 (A A7) 187, 57t
o} o] o A vhEl B W] 27), e 2]
ok, ol Er)) SEFY, 4% #(ﬁﬁc} %] |
o A whER 5 gy, 54k ooz, )
45 5 1071 F72] AAEE o o] dhs) el

ok 22al ZF AAEE el dis) sk 2 &, dFdo

&5 ARl ATt 227 8150 "a*ﬁﬁ“’ﬂ/ﬂ 7

A4SFGDSK), TH2k Beck S0HH = H(BAD, THIA1A)
AFO| 5, ShETEo| A A A H4(K-MMSE), 417
=

5 F A Aol vlaLt gl

92 J Korean Geriatr Soc 15(2) June 2011

g &5o] obF Hat ¥ & WSH=A eI A7
o 9&= vd + e Hol, Y, as+E ¢ %
LA 5 HAR & AAIRE T dA7Tse o
e dotr| gl 24, vl sAVIEE

Chicago, IL, USA)& AMESHE AL, SAA 9 =22 0.05
ogko 2 kgt

2

M

o

1. A7 ChARRFe| ubm

JIm

B AFRE 22 2z 1,893 0] YA} 445
(23.29%), &JA} 1448 (76.8%) 2 &2 T H]i= 1:3.30]ch
Ayl BE 60-694] 71 2131, 70-794] 96478, 804 o|AF
o] 716H o2 ﬁﬂ%b}ﬂh 773X AL FAH 76.4A4], oA}
£ 77.6M 3tk AEeES A Hato] 5.8 o R Fk>
62778(33. 1%)010*2 WAL g0l o zfe] HlE] oF
49 & WATh 29 H 2 UL 8 ool
23902 7.9%% 3L, oJA7E FAbe] vl 1.27 =9t
Holo <Ho} Al-q.]’ 0] 227 olAto] & S0HOoE 2.6

R

AT, B A 27t Aol v Bt 24 A
57t qhel A AAAMMSE A, 0 B
244 0|90, dAF ool B3l oF 334 ek At
£ F WAAAPHE AT Qs AR e 1,077

(56.9%),
% 1759(9.2%) ©] 3, PAREE BEHoE & 714
ahg A% AT 7k2] 3 9l 9lth(Table 1).

AR o] Bkl 7hg Bol S *liﬂﬁEi %94

S 3787(20.006), A1 19078(10.0%), 143

7S A8 A7](37.88), AAAE7](10.18), Herel(9.3
£, BA0.18), SAURIR) Solsim, o] Bl o

7], oflol=H] 52 Hofshe AlRte] - 2 {tk HhHo "-‘VP
= @?_?:_1(55 0%), 3] 271(26.08), °oF7] EE713.7+),
), el A l(2 5—r) SO R o] Wokal,

x}zj74E}7] a]7] olol2 ] 5L 2ol A|7ko] F QT
1071} AA 25 & 213 3] 7é7l we A7), Ak, stk

AR G5 st ol $.01s o) Helshn
A0k, o] E17] gL ofx7t dART §Ol517] Bol



MAA] 9 MMEIED QIR S

Table 1. General characteristics of participants

Characteristics Total (n=1,893) Male (n=445) Female (n=1,448) p-value
Age (yr) 77.3+6.2 76.4+5.9 77.6+6.3 <0.001
Education (yr) 5.8+4.8 8.9+4.3 49+4.6 <0.001
SFGDS-K 3.3£3.3 2.7+2.8 3.5+3.4 <0.001
BAI 52+6.3 3.6+4.7 5.8+6.6 <0.001
K-MMSE 23.4+4.9 26.0£3.6 22.7+5.0 <0.001
Chronic disease 1.0£0.8 0.8+0.8 1.0<0.8 0.001
PA-fotal 91.9+98.9 85.5+96.3 93.9£99.7 0.112

SFGDS-K, Korean version of Short Form Geriatric Depression Scale; BAI, Beck Anxiety inventory; K-MMSE, The Korean version-
Mini-Mental State Examination.
‘The total number of hypertension, diabetes, hyperlipidemia, heart disease. otal time spent in 10 physical activities (minutes/day).

Table 2. Relationship of cognitive function (K-MMSE) and 10 physical activities

Spent time (minutes/day)

p-value
Total Male Female
Mild activity
Walking slowly 28.8+43.6 37.8£26.0 26.0+38.6 <0.001
Moderate activity
Walking fast 3.4=15.7 6.2+21.6 2.5+13.3 0.001
Freehand exercise 3.0£11.8 43+17.6 2.6+9.3 0.050
Farm work 2.8+27.6 8.0+£47.6 1.2+£17.0 0.004
Housework 44.2+68.3 9.3+37.4 55.0+72.0 <0.001
Caring for baby 2.9+31.5 0.3+5.9 3.7+35.8 0.001
Severe activity
Running 0.2+3.4 0.2+2.6 0.1+3.6 0.581
Mountain climbing 3.7+20.2 9.1+32.9 2.1+13.7 <0.001
Aerobic exercise 0.1+1.8 0.1+2.0 0.1£1.7 0.729
Riding a bicycle 2.8+16.5 10.1£32.1 0.5%4.1 <0.001
Intensity of physical activity
Mild 28.8+43.6 37.8+56.0 26.0+38.6 <0.001
Moderate " 56.3+85.1 28.1+£66.2 65.0+88.3 <0.001
Severe ' 6.8+26.6 19.6+44.9 2.8+15.6 <0.001
Total® 91.9+98.9 85.5+96.3 93.9+99.7 0.112

K-MMSE, Korean version-Mini Mental State Examination.

‘Walking slowly (minutes/day). "Activities make you breath somewhat harder than normal (walking fast, freehand exercise, farm
work, housework, caring for baby) (minutes/day). Activities make you breath harder than normal (running, mountain climbing,
aerobic exercise, riding a bicycle) (minutes/day). “Total fime spent in 10 physical activities (minutes/day).
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Table 3. Correlation of cognitive function (K-MMSE) and physical activity with other covariates

Age Education SFGDS-K BAI Chronic disease PA-total K-MMSE
Age . -0.313 0.148 0.076 0.005 -0.277 -0.415
Education : 02100 -0.178 0.14 0.102° 0.564'
SFGDS-K 0.509° 0.19 -0.139° -0.297°
BAI 0.40 -0.086° -0.207
Chronic disease’ -0.30 0.33
PA-total 0.166

K-MMSE, Korean version-Mini Mental State Examination; SFGDS-K, Korean version of Short Form Geriatric Depression Scale;

BAI, Beck Anxiety Inventory; PA, physical activity.

‘Chronic disease: the total number of hypertension, diabetes, hyperlipidemia, heart disease. "Total fime spent in 10 physical activities

(hours/day). Tp<0.01.
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Table 4. Cognitive function (K-MMSE) regressed on physical activities: multiple linear regression

Unadjusted Adjusted’
B SE § SE

Mild activity

Walking slowly 0.012' 0.003 0.003 0.002
Moderate activity

Walking fast 0.033" 0.007 0.001 0.006

Freehand exercise 0.041" 0.010 0.013 0.007

Farm work 0.011" 0.004 0.002 0.003

Housework 0.004" 0.002 0.003" 0.001

Caring for baby 0.002 0.004 -0.002 0.003
Severe activity

Running 0.024 0.033 0.002 0.026

Mountain climbing 0.017' 0.006 -0.007 0.004

Aerobic exercise -0.008 0.063 -0.035 0.048

Riding a bicycle 0.029' 0.007 0.000 0.005
Intensity of physical activity

Mild T 0.012' 0.003 0.003 0.002

Moderate " 0.006' 0.001 0.002" 0.001

Severe® 0.021" 0.004 -0.004 0.003

Total! 0.008" 0.001 0.002" 0.001

K-MMSE, Korean version-Mini Mental State Examination.

‘Age, sex, education, depression, anxiety, chronic disease. "Walking slowly (minutes/day). *Activities make you breath somewhat harder
than normal (walking fast, freehand exercise, farm work, housework, caring for baby) (minutes/day). *Activities make you breath harder
than normal (running, mountain climbing, aerobic exercise, riding a bicycle) (minutes/day). ITotal time spent in 10 physical activities
(minutes/day). p<0.05, 'p<0.01.
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