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Relationship between Health-Related Physical Fitness, Cognitive
Function and Isolation in the Elderly
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Abstract The purpose of this study was to investigate the relationship between health-related physical fitness factors
and cognitive function and isolation on 308 elderly over 65 years old in Seoul and Gyeonggi do. The measuring
instrument were as follows demographic characteristics(age, education level, drink, spouse, participation on in
exercise) and health-related physical fitness(grip strength, leg strength, flexibility, balance), cognitive function
(MMSE-K, digit span test) and emotional/social aspects of loneliness and isolation was measured. As a results, first,
depending on the degree of demographic characteristics of elderly had significant difference. Second, health-related
physical fitness and cognitive function are positive correlated, negative correlation between cognitive function and
isolation. Third, health-related physical fitness of the elderly had a significant effect on cognitive function. Fourth,
health-related fitness of the elderly had a significant effect on isolation. Fifth, the cognitive function of the elderly
had a significant effect on isolation. In conclusion, this study will provide basic data for future aged man welfare
studies and contribute to extended studies.
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Table 1. Demographic characteristics of study
subjects
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2.2.2 747338 A2 (Health—related physical

fitness)

2.2.3 &= 7Fo|Ax el AN Korean Vision of
Mini Mental State Examination; MMSE—K)
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2.2.4 52 219-7] #HAHDigit span test)

<A 997 Ak FRSsEE A4 719E &
Aate AR AAEA dE] AREE AL ATH32.
B Ao M= Kang 513310 &) 53t 22 9%
7] AALE ARgER o, 2t whE wet 9]%-7](Digit
span Forward Test : DF)9} =2 AHF2 w}g} £]9-7]

(Digit span Backward Test : DB) 27}A 2 &5 o] ¢l
o}l Ao HeE 0~16% otk

2.2.5 1¥7HEmotional/Social aspects of
loneliness and isolation: ESLI)

AT A 219 AHFAE S48k B Vince
nzi®} Grabosky[34]7} 7W&skal Lee[35]0] Qe A3
- A% 1P A E(emotional/social aspects of loneline
ss and isolation; ESLDE AR&-3}3Ath

Sk 291 AR R, AMA SRR, ALSA 1L
3, AAE gz 4] skl el F 0w or 4
F o] ATH36) Aol =EH 41F % F(Cronbach’
s )2 AR 2R 77, AAA =R 68 ARSI A AL
Y7 81, A4 19zt 6822 YeRor AA AlF =
© 9= ey =2 YHIAESE 1At

S|
B BA47 g BAL WA ALECetHE
|

3171 9Jstel E7 t7 3 (independent sample t-te
st), GYEAEA (one-way ANOVA)S AA]akg] o,
= 7H A Fog o)t e A 4z
.

cheffe AFEE-A](Scheffe's post-hoc)S A A6
g JAA7E, 1HY s aREdS gAE)

12 SPSS version 23.0

l -
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T, AHAe] WA qrEsks Aolgith o3 A
A& BAs] flstel vt e AR A 5A4E
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=919 AZEAE X)) @ ugzke] A 289
A4, w919 A7AAAY, AA7E, Lkl A 655605 | 124 | 2639230
AS BXE A, AZnAR 0] e Ax7)s, 1 MMSE-K 70's 60 21.13£5.09 141573
— _ _ more 80s | 124 18.29+4.30
A 2L A7) eI wee] s ekt post-hoc C<B<A
shelch. 655-69's | 124 | 16.10+336
s 70's 60 | 2000+6.16 | 49815
- - - more 80's 124 21.00£3.18 ok
3.1 AF3|RIGEA] Bl w2 77 A g, Q1% ~oshoo "B
7%, w7 Wit zpo] BA 655-60's | 124 | 1452+341
- 70's 60 | 16.17+394 9.958
3.1.1 A8l EAlo wfE AGHAAAH, Q1x]7]F, more 80's | 124 | 1631302
187 G zlo] BA post-hoc A<BC
SR B Afe] w4 655-69's | 124 | 16.06+300
Table 2= Ao W AZAAANY, 2AA7]5, 1H S 70 60 | 1898+537 | 52520
7ol Ak 2 ite] Aol #4 Asfole). A3te An e
) = B post-hoc A<B<C
W AR wE AZFTAAY, AA7E, 187 5 & 655-605 | 124 | 13424277
Q1 BT ek gh WitA o] fo13He vehgleh A3 2 . T L
= _ b more 80's | 124 15.87+3.13
= 7\?3_3"]'01]/‘1*\: EHTT': 65*'” O]/g' @1“/_]—0] 70/"” @‘:’l’ l‘j/] post-hoc A<B,C
I 80A o Ak Bu AA-—AE, Q1A 7]50] 519 <01, ~p<.001
B } DF: Digit span Forward test , DB: Digit span Backward test,
819 FEAZE A Yeor, a7 2902 664 SL: Social Loneliness, EL: Emotional Loneliness, Sl: Social
o4 Ftko] 7OEH, 80t o)A Awr wmr} ;g x5t Isolation, EI: Emotinal Isolation
SHA YERSTH 3.2 G W AGAEAE, ARV,
. o . . A Ht zfo] B4
Table 2. Differences in fitness, cognitive function,
loneliness according to the age Table 3& =919 W&FFo w2 AZAAAH, <l
Factor R N VZSD = 2715, AP ok 7k Fito] apo] A Aijolt), 1
655-69's | 124 | 24.02+4.88 Ay} g2 w2 AZAEAY, AdX7E, 1y 3
Grip 70's 60 | 2187565 | 343% ool BT A0t —
; Qo] B 7} EAA 8-0]3F zlo]= [e3] 2]
(nght) more 80's 124 17.01+861 \l T | 1_}' ) 7:“ =1 TI’"] U ]' ] = ‘/‘"E]'LHM =]
post-hoc C<AB o 2F Apolof] whE ALSEAl Ao A= Tt 22 F
65'5-69's | 124 | 2249+583 ;
o} ZZ£ 3= Y& o)A o] AZFTHEA A 21X
Grip 70's 60 | 1960630 | 69071 &R TE 2 o ol Aol A4 1, 2
(Left) more 80’s | 124 | 1315679 715 3 Q0 Ed H 7} =4 Jebgth 28y 1
post-hoc C<B<A A0kl fgZ o)A Athe] W xloli= WAL ] 9k
655695 | 124 | 1881%7.98 b _LJJF HE o1% AR B Aol N L% | 3t
70's 60 | 1077t570 | 127.282 T3 17 51 8AEL URE FEY 250] FF,
Leg Strength >
more 80's | 124 | 484+626 1E g Je B =& 187 A5E YeRAIY
post-hoc C<B<A ’
65's-69's | 124 | 1721+757
Flexibilty 70's 60 10.24+9.59 47210 Table 3. Differences in fitness, cognitive function,
more 80's | 124 7.54+753 loneliness according to the grade
post-hoc B,C<A
65's-69's 124 7.04+4.41 Factor Grade N M=SD F
Solance 70's 60 | 455:237 | 89352 None | 38 14.87+8.99
more 80's | 124 163+1.78 xx Element 134 19.10£7.68
— oA Grip Mid 3 23.374.59 17.842
655-60's | 124 | 9.47+260 (Right High & 2389:503
k Univ 2 25.304.19
70's 60 7.77+2.69 57.177
DF - post-hoc A<B<CD.E
more 80's 124 5.92+2.59 i None 8 13.03+791
_post-hoc C<B<A Element | 134 | 16.76+566
6s69s | 124 | 737+211 Grip Mid 3B | 1786£1050 | 17640
o8 70s 60 4.97+2.81 71582 (Left) High 66 22.236.12
more 80's | 124 | 368+258 Univ 32 2344+4.93
Dost-hoc C<B<A post-hoc A<B,C<D,E
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None 38 2.95+6.68
Element 134 8.43+6.84
Leg Mid 38 11.58+6.99 46.048
Strength High 66 18.97+9.08
Univ 32 20.13+7.14
post-hoc A<B<C<D,E
None 38 7.21£8.03
Element 134 9.44+8.29
Flexibilty Mid 38 13.53+9.50 14.209
High 66 17.25+7.39
Univ 32 15.38+9.90
post-hoc A<CD,E, B<CE
None 38 1.58+1.84
Element 134 3.54+3.74
Balance Mid 38 3.86+2.62 19.294
High 66 7.14+4 52
Univ 32 6.13+3.42
post-hoc AB,C<D,E
None 38 5.63+2.93
Element 134 6.87+2.80
DE Mid 38 8.00+2.21 20.233
High 66 9.76+2.74
Univ 32 9.13+2.73
post-hoc A<C,D,E, B<D,E, C<D
None 38 2.21+2.62
Element 134 4.66+2.62
DB Mid 38 6.2642.25 36.001
High 66 7.36+2.38
Univ 32 7.38+1.83
post-hoc A<B<C.D.E
None 38 17.11£5.40
Element 134 20.34+4.81
Mid 38 22.89+4.68 40.525
MMSE-K High 66 25974250
Univ 32 26.50+2.66
post-hoc A<B<C<D,E
None 38 22.53+2.97
Element 134 20.43+4.45
L Mid 38 16.68+3.78 29.982
High 66 15.64+3.14
Univ 32 16.88+4.05
post-hoc CDE<AB
None 38 17.74+1.46
Element 134 16.06+3.66
L Mid 38 14.32+2.67 8.862
High 66 14.33+3.83
Univ 32 14.88+2.71
post-hoc CDE<AB
None 38 22.58+3.52
Element 134 20.27+4.14
S Mid 38 15.92+3.11 37.787
High 66 15.48+2.78
Univ 32 16.78+3.57
post-hoc CDE<AB
None 38 17.42+1.78
Element 134 15.45+3.93
£l Mid 38 13.63+2.03 13.826
High 66 13.33+2.98
Univ 32 13.63+2.09
post-hoc CDE< AB
=< 001

3.1.3 wj$-A} f5el w AZEAAH, X7

5, AH A ko] B4
Table 4% Wj-9-A} f-5-¢l w}& A7~ 2
S, LEAY] Ak 7 o) xjo] B4 Aot}
1 A} w92} %
E N
HAELl 13|
Both ey g HEg a0
Aol 2 LAFA £
ARl 13}
MMSE-K £¢] 25 %2 F3#X S o) 34
& WAk} EABRE F o] Ly
ZE AAA =g, AFSIA LHzE AAH
QA 27 TAA FolshAl @A YERsT.

¢

)
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Table 4. Differences in fitness, cognitive function,
loneliness according to the spouse

Factor Spouse N M=SD t
,, YES | 156 | 2369+6.32 7.563
Grip. (Right NONE | 152 | 17.79+7.36
Grip YES | 156 | 21.34+7.84 7.805
(Left) NONE | 152 | 15.22%561 o
YES | 156 | 14.67+885 5.152
Leg Steenath S 50F 152 | 10492678 -
YES | 156 | 14.35+945
ibil 1.161
Flexibilty NONE | 152 | 1371+806 6
YES | 156 | 5.83+461
Balance NONE | 152 | 5164353 1081
YES | 156 | 9.01+288
bF NONE | 152 | 737262 satr
YES | 156 | 6.69+257
DB NONE | 152 | 5.11%277 3400
YES | 156 | 24.33+405 8.277
MMSE-K NONE | 152 | 19.82+545
o YES | 156 | 1679+367 | -8819
NONE | 152 | 20.92+451
EL YES 156 | 14.56+3.11 -5.320
NONE | 152 | 1658353
3l YES | 156 | 1687352 | /796
NONE | 152 | 20.44%452
. YES | 156 | 1356+258 | ~7.048
NONE | 152 | 16.12£369

*0<.05, »p<.01 #»p<001



L Foliel W QAT AR e)S-7| 9}

(Left) none 126 13.38+8.47
NHV[SE’Koﬂlﬂ %0218}74] '%‘ZI‘Z]J}‘ H]—%—Z,—Z]—Oﬂ H]G}O% %:: Leg yes 182 13.42+8.47 4175
S HHAE e skH 17 9018 A1EA 9 Strength none 126 9.02+9.91 )
- - yes 182 14.01£8.96
25 AMA Q2e AEA g7 4K 1yt BE Flexibility none 126 9002851 4921
AT W] SRl Hate] EAA FolahA Lebse. s | ves [ | sewe |

none 126 2.79+2.63
yes 182 8.58+2.66

Table 5. Differences in fitness, cognitive function, DF none 126 6444316 64244+
loneliness according to the drink +
g o8 ves 182 | 600251 .
Factor Drink N M=SD t none 126 457335
= ves 182 | 2377380
- ~ 7.165%x+
(F?”ﬁt) ves | 64 25'00?'28 008 MMSEK T e 126 | 19.70:6.16 6
|q none 244 14.66;7.11 o YES 8 17.00385 s
(f”% yes | 64 18'22;9'71 121 NONE | 126 | 2148+429 '
e none 244 18.35;6.79 L YES 18 14544345 6603
Leg Strength yes | 64 14'75110'14 3.060 NONE | 126 | 17.03:2%
none | 244 | 1080:894 YES i@ | 16715860 | _.0
. yes 64 | 1270%805 SI n 0.707+
Flexibility B 1772937 127+ NONE 126 21.40+3.89
none s o ves e | meessi | oo
Balance yes | 6 4'66;3'93 629 NONE | 126 | 16.13+344 :
none 244 4.30+4.03 <01, mp<001
DE yes 64 8.25+2.93 1600+
none 244 7.57+3.06 )
DB yes | 64 | 603300 | o 3.2 AAHAAE, AA7IE, aHe] g
none 244 5.25+2.91
ves | 64 | 2007¢585 | 1472 A
MMSE-K none | 244 | 2188512 .
S O o]0l AT Aled o)X = J1&8l7}lo
sL yes | 64 | 1650:350 | -472f Table 7 w9le} ARAAAE, 14715, el
none | 244 | 1944465 FAAARREA Afolnh. &4 A} WA AL (& ¢
yes 64 13.53+2.97 -5.499 ol = ek 0] &
E 228 Sodx WAA Qoly} olx] 7|59 £
EL none 244 16.09+3.40 . = 7), O]' ]\— q, T8, °8 876 \_-"} il ]7] Q) x ]’
S yes | 64 | 1720:273 | 2989 HEE9]-7], AR e9-7], MMSE-Koh= B 8
none 244 19.00+4.70 ** o1 7} AR (1)A T = A O o]=) 1
15 71 oA 7 oz fostA du
g ves 64 13.09+2.73 4,699 = " o] —l( ) be 7:]] }‘ <) 7:]] =1 TI"’] }'Hl Pe}
none | 244 | 1528+345 A7F A=A ek AR SH 85T Y
s n s et 7 3912915 ol RACRRRAS e Ik
o5 o] ovio] we Az olx] shd QX715 AT SH8RIE HE BEE §4
3.15 +& % s = AgdEAy, QIR = 3
o B ()3RATY Sliol BAA R ol 2elH
7%, 7 it zpe] B4
o LE o) 2 ARAEAE, A7 , }
Table 6E EEATA HE ATAAAE, WIS g 5 agnaneel Axsel WAE 9%
gz FJok 7t 4o zpo] £A Azjelr), 1 A
N =919] AT ] X7 5ol vHE Jgele
5oliel e ARUHAR, W), gyl m O TEWERS T 1S
=] =] KN A =
6‘}'—?4_8_?_]_01]/\1 Tro_‘%jd'o% @]ﬂ_o] H]Tro:% @]ﬂ_ _‘E]_E}‘ %-—;_Zﬂx_q' ‘|__|LO°]'7] HO}O:} Elr?ﬁ —=E = ]‘__ E‘_“’}'L_ TableS
_ I ¥} 2
FremlshAl &2 FexE YERIITE = ) N . o
WA AAAA o] SR urE L] 9o nA|= JF

loneliness according to participation on

o
=
Table 6. Differences of fitness, cognitive function, _
le 6. D1 ¢ vheh
. . =]
in exercise

A
o
SApatE o) 9710l 2099 AmES el ®

o 3]ARY ] A= gk HAHEA A F=16.131, p

Easliar Participation N M£SD t
in exercise - <001 oA FAA Fo8 Aolg yUEldle] 374
Grip yes  |182 | 2302+580 o] A4S WelFT 9ty ARBEAH golo] 5%
(Right) none 126 17531835 6.808 | HTRE HelFal gleh, AR acle) A
Grip ves 182 | 21812607 11,628+ HEZ91-9-7]e] A= 9Rlo 2= A2 E(3=231, p<o
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A A9 A4S

Table 7. Correlation among fitness, cognitive function, loneliness

Fitness Cognitive function Loneliness
(1) @ ) @ (5) ©) @) ©®) 9) (10) (11) (12)
(1) 1
] T41+ 1
€} 326+ AT 1% 1
(4) 347+ A4+ 485+ 1
5 333+ 453+ 429+ 365+ 1
©®) 212xx 364+ 391 331 289 1
7) 278+ A4+ 453 A1 LS 713+ 1
®) .383x 584+ 559+« A4 505+ 627+ T72xx 1
© —372x =407+ — 427+ —.358 —337+* —347+ -.376++ —.544x+ 1
(10) | -410~ =312+ —.233¢+ —.265+ =27 1% —.258x —.276++ —.344xx 502+ 1
(1) | -441% — 487+ — 446+ -370+ —370%* —334xx — 471 —.607++ 858+ 587+ 1
(12) | -479~ —.384x* —347+ —.393 —279 —258+ —.324x+ — 415 666+ 858+ 667+ 1

0<05 =p<01

(1)Grip(right) (2)Grip(Lift) (3)Leg strength (4)Flexibility (5)Balance (6)Digit span Forward test (7)Digit span Backward test (8IMMSE-K
(9)social loneliness (10)emotional loneliness (11)social isolation (12)emotional isolation

01), AA28 F FoFE(B=253, p<.01)°]
o] RAATRL]F-7]el 1A
¥ R=304% 304%9]

64, p<.00D), 3t (B

<01)el At

Table 8. The effects of health—related fitness
for cognitive function

Atk

s

o=

4w F=27.439, p<0012
A7 % g qelo] =AAL

=8 T o (B=3
=244, p<001), FA4 (B=166, p

Independent
Variable 2 S B !
(constant) 5.194 A75 10.934x+x
Grip (Right) -.042 .031 -.103 -1.341
Grip (Left) 104 .035 .253 2.958+
E Leg Strength 076 021 231 3.583x+x
Flexibility .035 022 101 1.601
Balance .051 .046 .067 1.102
R=.462, Adj. R=.200, F=16.131s
(constant) 2.304 430 5362+
Grip (Right) -.053 .028 -132 -1.850
Grip (Left) 145 032 .364 4 564
D Leg Strength 077 .019 244 4,063#++
B Flexibility 055 020 .166 2.815%
Balance .005 .042 .007 125
R=561, Adj. R*=.304, F=27.439«+
(constant) 14860 | 652 20777+
M| Grip (Right -081 | 043 | -113 -1.862
M Grip (Left) .268 048 .378 5.575%++
E Leg Strength 139 029 245 4,787 xx+
_ Flexibility 101 030 170 3.389++
K Balance 271 064 204 4.260%++
R=711, Adj RP=.497, F=60.774+

<01, *p<001

S AZeaAZo] MMSE-Kol vA% 48 R

71, $RE R*=497= 497%9) A5 =S 1wt

3 3R] Aee= F=60.774, p<0012 SAH
o2 Folaith A7ARAY 2910] MMSE-Kel v
A g0 7= AA T F F98(B=378 p<001), 3}
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