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PURPOSE This study investigated the associations between mental health and
physical activity with all-cause mortality in persons with disability. METHODS A total
of 595 participants (39.3% women) aged 45> years, who participated in the Korean
longitudinal study of aging (KLoSA) were included in this study. The Korean version
of mini-mental state examination (K-MMSE) and the center for epidemiologic studies
depression scale (CES-D) were used to assess cognitive impairment and depressive
symptoms, respectively. The participants were classified into active and inactive
groups based on physical activity of 150 min/week. Cox’s proportional regression
analyses were used to determine the hazard ratio (HR) and 95% confidence interval
(CI) of mental health and physical activity relating to all-cause mortality. RESULTS
During the follow-up period (11.8+4.1 years), a total of 218 (36.6%) deaths occurred
from all-causes. Participants in the inactive group had significantly higher cognitive
impairment (p=0.046), depressive symptoms (p=0.001), and all-cause mortality
(p=0.037) than those in the active group. Compared to participants in the normal
(HR=1), cognitive impairment (HR=2.229, 95% Cl=1.645-3.020, p<0.001), and
depressive symptoms groups (HR=1.542, 95% CI=1.136-2.091, p<0.001), those in the
inactive group had significantly higher HR related to all-cause mortality. However, in
the active group, cognitive function and depressive symptoms were not associated
with all-cause mortality. CONCLUSIONS The current finding suggests that the
promotion of physical activity may play an important role in preventing premature
death from all-causes in persons with disability, especially among those with mental
health problems.

ol A-9] Axtoll ZH7he- 49.9%(1319H8) & LEh 117 ol

Ao QI o] Q5td, 20209 7|02 S-uber Aol <
T AA AF 5.1%91 9F 2627HH o2 YERto™, o] A
of 17 FULL 2016URE 45 4557 YE H1ET Yt
(Korea Disabled People’s Development Institute, 2021). E3F,
AA Aol 1+ F 6541 o4 Aol 4= 20134 40.4%, 20179
45.1%2 A&HRI F7F FAl9] om, 20209 7122 AA
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9] A% 4 B Ao A AHE] 9 =714 of ] vl weke] B a/d
o] AAl5] A|7]1= 1 Itk Korea Disabled People’s Development
Institute, 2021).

Zoll(disability)= AN, HEHGl, Azl 59 444
Aofet A A7Gof, Aud Fof 59 FAH FofE FEEHT, £
et ol 2dE Aol stH, AAA 48.9%, Al
11.1%, AZFgoll 10.2%, 270l 10.9%% e A Aol Q-
7HH AA A Aol B0l oF 80% ©]44<Ql AL R HiE H 9l
th(Korea Institute for Health and Social Affairs, 2017). E3t,
o] =gk Ao Q1o] -9 vldofRle] Hls) AR, &L, HA

25 WYY Y80l &L Z0R YeiA Yo (Carey et al.,
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2016; Tallgvist et al., 2022), |+ T4 ZofE A= FA
A9 34, EZrent 53 Aollol =& o]% ARRA A, o4
8, 447 5] UR00] J1QAstel AT Al AolEET Ao B

o] Yehh= Ao 2 H 1T It (Cho & Cho, 2014; Kim et al.,
2017; McNally et al., 2021). oJ=13t ol A2 4= %=
2 9 AVl AskE ek Rt HAAZ] RAH JeFS
U)X AoF BiE I 9l O H(Craig et al., 2017; Khazaeipour
et al., 2015), ol Z=, W3AT T Eo] ol =7] AFY 9
2 S7HA7]E 9 9919l Aog HuE QltkKarpa et al.,
2010). o]ofl Hgof1e] AT T Aol A= AR
L AA| D2 Aol BANFHE FHsHA] & Aol
A7 B1EY, Zofolo] AHEET} HA AT Ao s
F825}31 JHOzturk et al., 2021).

Al A &5 (physical activity)S Thgsgt 04-?% 3] #ofjelo] vk
AT BYT Aol e AR gdEA o, H A+
ol A= Aofelel A4l 9 AotEFA ML EFote] AR
of @ &35 T2 FAAAG FXoe FHAR] aRE FEI

= Ao B3 ti(Bombardier et al., 2012; Schroeder et
al., 2020). o]¢} #&Aste], Hu] A Aol 176 S o2
Frengopoulos et al.(2017)9] d-olA B8 A&A = A7)
I FO] FHBAZE Ak B gk vk lom, §-3 FAof Aol
16582 Ao &2 3t Woloszyn et al.(2020)9] Aol QX715
2 o 9 A ZA T Fo] AT ATk B gk vt gl
o} ESh 23 TRk, vl ARl 1,594 = YR g
Battalio et al.(2020)2] A&} ofAlo} ZA o)l 49 tiAro
St Tawashy et al.(2009)2] A4 AALET 925 LD EQF
=9 FHIAZE QA B gk v Qlk, ol 2gt AMEE vF
E o, Zofl] AAgs U AL A7 E 23+ 32l
R AT e Aol e Ao wHE
E3h APGE @Esko], AofQlo] AAEE SN 1 Z}Z‘ﬂt’}oi
Argat ‘54& O] RS £ ofyzEt RHgASo Z Qe AN f1F
aa AiEo] HIEIL glo], o]o thgh T4l EE]’ 5
7Fskal ‘E}(Martmez Gomez et al., 2016). o]e} #&sto], 7Y
A AR 3,752 o2 10.8A7F 32 XAFSE Martinez-
Gomez et al.(2018)9] A4 AAEFo] FEI It 1Y
A g2 Aol vls B A A AE 26-37%, AEB/ES A
T A 35-50%F 22 AAAlE 20 gk up glow, u
=+ x%*xPoHo] 1 361%1 EH/\J-og 197k 1;54‘ x/\}ﬁ]- Krause &
Saunders(2012)9] A4l AALF FE0] FE4E AMTES
=t Bk uE Qlok o] H3 APAFES vIFolHH, Fofidd
9] ARl AA G5 AFEAE AT AMY el s 3384
?l 9EZ of= Zo 2 werHErh Ty, AofQl HiRofidlof 1
off AT HIRT FAAA Al F ottt Hell EA5H3
Yot g 4172 APge] Adol o
st AA S I S0l TRk o]t TAH APA+E= A

flo < 1‘10 HU

—=

T,  QTE 1A ol 171 Aot % £
213 Ab %faoﬂ s} AAEEe] oju GBS
A& 78 BHO soirh
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2 A= S 454] ol 1P ALY FeAE D Sl gt
7|2AtE HA4E BHO® 2006 5E o 2dvitt 24 24 PR
] 1 FstAT s 2AHKorean longitudinal study of
aging, KLoSA)9] 12Pd % thAkA} 10,2547 7He-d]| A2 2 Zoff
2 6698 = &z HIARE AAoI]. o] & X715 E
7547, A /\] 7] FHE7L 19, FAAA D A4
< Xt 74%S A Q3 59582 FE WA= AF
sholom, i At Bt 5’\3% (Table 1)l A|AIgt vie} 2ot

1. °]Z]7]h Aot @ $235%

Q12715 (cognitive function)2 7] AIATE] HAHmini mental
state examination, MMSE)E gt=Q19] #3+4 A3-& 185t
7 - JHQet 3t=+g 7ho]Z A A AHKorean version of mini
mental state exammanon, K-MMSE)E &3l &7d5t% 2 (Kang
et al., 1997), $-&3(depressive symptoms)> A GAE] G5} =
AHECE JiEE CES-D(the center for epidemiologic studies
depression scale)g §=Q19] £35}+4] ujAol 9HA| =73t gh=ojxt
CES-DE At&ste] £45t9tHCho & Kim, 1993). &3, U275
8K cognitive impairment)= A A 7|5 A& Z7#5to] 237 o]5}t
o sfiFot= A= JYstHon, &5/ CES-D AZol ZAst
o] 213 o] sidot= B2 Fostit.

2. AN A &
*‘Zﬂ%}i(physmal actlvm/)t F FHHQ &5 oB Ft
BRIE, 13] &5 AlZtol] A8kl 9 13] o9 33l

3 AAStE 5ol grete] FYstalrt. ofof ol Fat
150% o] 3] AAE s FHH 02 HAAlsk= F$- 4l
A (physical active), G 150& v]Tto] AA S5 HAS
2 AAFS 2E Ack(physical inactive) 02 FeheS AlE35k5
tHWHO, 2010).

3. BE A AP B9 € 237|7

AH(mortality)}Z 20064 13HAE RAHELE 20209 82 = 2
At71ZEoll A3k Aol tiet JEE 7S 9 ZRIAHS B 14
A72E AFgslg o, E U9l AFf(all-cause mortality) <,
AETAR, w1 A S AAAL AL, 718 A0S B 2T
Ak E3TE AP 2871702 (AP Al71-2006E RAF A7 34
o]-g-sto] 4t&stTh

o St

4. 718t

A @A $(body mass index, BMDE A (kg)/AHm?) T4
o]-&sto] AH&stgl o, 7HEAE(income), WS4 (education),
A&/ (marital status), FEH33(type of house)oll sl ZAFSFA
o} E3h FA(smoking)> BA S5k YAY A 1007141(53h)
ol T AHol Y& BXE BYsHU2H(CDC, 1994), FE=gH

ri’ﬂ

Korean Journal of Sport Science 2022, 33(3), 330-339


http://kjss.sports.re.kr

332

1. Lee

Table 1. Characteristics of study participants
Variables Total (n=595) Men (n=361) Women (n=234) P value

Disability type, n (%) 0.055

Physical 397 (66.7) 238 (65.9) 159 (67.9)

Brain lesion 48 (8.1) 34(9.5) 14 (6.0)

Visual 62 (10.4) 339.1) 29 (12.4)

Hearing 46 (71.7) 24 (6.6) 22(94)

Other 42 (7.1) 32(8.9) 10 (4.3)
Age (years) 63.849.7 63.4+9.4 64.4+10.0 0.230
BMI (kg/m’) 23.5+4.0 23.14£3.5 24.2+4.7 0.002
Income (10,000won/month) 116.6+224.4 114.4+129.1 120.3+323.7 0.763
Education, n (%) <0.001

Lower than elementary 349 (58.7) 169 (46.8) 180 (76.9)

Middle/high school 214 (36.0) 164 (45.4) 50 (21.4)

Over than college 32(5.3) 28 (7.8) 4(1.7)
Marital status, n (%) <0.001

Married 469 (78.8) 323 (89.5) 146 (62.4)

Widow/divorced 114 (19.2) 29 (8.0) 85(36.3)

Unmarried 12 (2.0) 9(2.5) 3(1.3)
Type of house, n (%) 0.616

General house 392 (65.9) 235 (65.1) 157 (67.1)

Apartment 203 (34.1) 126 (34.9) 77 (32.9)
Smoking, n (%) 257 (43.2) 248 (68.7) 9(3.8) <0.001
Heavy alcohol, n (%) 65(10.9) 60 (16.6) 52.1) <0.001
Physical inactive, n (%) 452 (76.0) 264 (73.1) 188 (80.3) 0.044
Number of comorbidity, n (%) 0.002

0 201 (33.8) 140 (38.8) 61 (26.1)

1 188 (31.6) 113 (31.3) 75 (32.0)

>2 206 (34.6) 108 (29.9) 98 (41.9)
Cognitive impairment, n (%) 255 (42.9) 128 (35.5) 127 (54.3) <0.001
Depressive symptoms, n (%) 291 (48.9) 148 (41.0) 143 (61.1) <0.001
BMI: body mass index
25 (heavy alcoholl= 25, W, BHd, F5, ehelo] ZA% ] & i< L

Foll F3otA G449 A9 £ 157k o)A, o49] A% 3 8%k o]
A OiA s A2 AostAtHXi et al., 2017). T34 number of
comorbidity)> TES, B, A=F e 7HES HAg 5ol of
o QAR RE ARk 25 RAFSHGI T

7 A=

2 A7 BE A4 Wee PP+ RZUAHMESD)E #7154
o, ¥i3g Hes JdE BE%)= B8k /1A71E Ast
4 &S frol e AEE d49 Hso] B AolE A5t
7] 98l SHER t-testE 8ot 2T, WY M Huhd v
&2 ¥wst] 919 wAREA (chi-square test) AAoHAH. Egt,

v] | 918 3] {2 P (Cox proportional regression model)< ©]
to] IA7]5 E 254 AdHCl TE BE A AN A
(hazard ratio, HR)E 95% 41Z]4%(confidence interval, CI)ol 4]
AFESIY T 2 9] IE FAEAS SPSS version 23.0& ©]&
stolom, 7Hd HAS A% f9¢E2 a=0.052 A5k

;>

oo I
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of waf o34(p<0.001), Hel(p<0.001), AFE/0]E(p<0.001),
Ags F=(p=0.046), T H&H(p=0.006)°] FJstA = A
2 yEhon, 71 945(p=0.041), L&5E(p<0.001), &
(p<0.001)& FY5HA F2 o= YEsth E5, L2540
AF A2 A4 Aot vls 44(p<0.001), Hol(p=0.001), At
8/01(p<0.001), AIAEF F=(p=0.001), THJEZ(p<0.001)°]
Tt £& Aoz YEtg ey, 7k 44a5(p=0.001), L&FE
(p€0.001), &A(p=0.001), T3t SF(p=0.041)%= FJotA *
Ao R e
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Table 2. Comparison of measured parameters according to mental health status

Cognitive impairment

Depressive symptoms

Variables Normal (n=340)  Case (n=255) P value Normal (n=304)  Case (n=291) P value

Women, n (%) 107 (31.5) 127 (49.8) <0.001 91 (29.9) 143 (49.1) <0.001

Age (years) 61.1+8.8 67.5+9.6 <0.001 62.6+9.7 65.1+9.5 0.001

BMI (kg/m’) 23.6+3.6 23.4+4.5 0.459 23.5+¢3.9 23.5+4.1 0.941

Income (10,000won/month) 133.4+263.2 94.0+155.4 0.041 145.6+279.0 84.7+135.5 0.001

Education, n (%) <0.001 <0.001
Lower than elementary 161 (47.4) 188 (73.7) 148 (48.7) 201 (69.1)

Middle/high school 152 (44.7) 62 (24.3) 133 (43.8) 81(27.8)
Over than college 27(7.9) 5(2.0) 23(7.5) 9(@3.1)

Marital status, n (%) <0.001 <0.001
Married 288 (84.7) 181 (71.0) 271 (89.1) 198 (68.0)
Widow/divorced 45(13.2) 69 (27.0) 28(9.2) 86 (29.6)

Unmarried 72.1) 5(2.0) 5(1.7) 7(2.4)

Type of house, n (%) 0.727 0.323
General house 222 (65.3) 170 (66.7) 206 (67.8) 186 (63.9)

Apartment 118 (34.7) 85(33.3) 98 (32.2) 105 (36.1)

Smoking, n (%) 176 (51.8) 81 (31.8) <0.001 151 (49.7) 106 (36.4) 0.001

Heavy alcohol, n (%) 42 (12.4) 23 (9.0) 0.197 41 (13.5) 24 (8.2) 0.041

Physical inactive, n (%) 248 (72.9) 204 (80.0) 0.046 213 (70.1) 239 (82.1) 0.001

Number of comorbidity, n (%) 0.006 <0.001
0 128 (37.6) 73 (28.6) 131 (43.1) 70 (24.1)

1 112 (32.9) 76 (29.8) 90 (29.6) 98 (33.7)
>2 100 (29.5) 106 (41.6) 83(27.3) 123 (42.2)

Death, n (%) 98 (28.8) 120 (47.1) <0.001 94 (30.9) 124 (42.6) 0.003

BMI: body mass index

AALE 520 G2 ZHue v AAA% A D AARE 20 G2 LE A A 9HH)

(Table 3)& AAWE 57 B2 ZYAUUL T Aolct,
a1 A%, AATF BE YRS AA
o

ruT% J
f
o
I M
2]
u}
)
)
:?_1_41
e
ox

(p=0.001)°] FH| &2 AL & YeEpEH.

X

AA75 Aot L 340 IE ZE AR AFE /13|

(Table 4)& A7 Aot Y &34 T2 BE A AL 9
HH|E A& Aot I A¥ FAF A (HR=1)°] v]3] Q1A]7]
5 A5 IHHR=1.860, 95% CI=1.424-2.430, p<0.001) & &

ol AF Y2 7+t foloHA &2 Ao YErgth T3 yole}
PEE BT Model 29014 % A4 A(HR=1)°] Hlsf AA]7]5
A5t AeH(HR=1.355, 95% Cl=1.012-1.825, p=0.041) L 9-&=
A AeH(HR=1.364, 95% CI=1.035-1.799, p=0.028)°] RE ¢
APS AEL 4 oA B2 A S 2 YET

c
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(Table 5)+= AA1A7% A 2 AA LS 50l w2 nE A AP
AFuE A&t AFlo|t}, WA, AR 7|HolA ARBF £ 9
A 7)% A5} fF HAHHR=2.229, 95% CI=1.645-3.020, p<0.001)
2 A4 JHR=D H3] ZE A AFG fFo] FY5HA &2
Ao g Jehygton, vo] AEE BATH Model 2(HR=1.437, 95%
CI=1.027-2.012, p=0.035)2} Model 20| A= 2E A1 AP 9
o] ROt 2 A0 E UEhgth v, AAEE FE A
A QA7 B2 A 2k A 9199 o7} gl Ao o
Bttt T3 S5 0A AAEE RE9 9234 HY A
(HR=1.542, 95% CI=1.136-2.091, p=0.005)2 A4 AeHHR=1)
of vg] E A AP o] FYoHA =2 ALE YEGoH,
Lolet A¥S 243 Model 2(HR=1.393, 95% CI=1.019-1.905,
p=0.038)0lA = E AN AFF T o] F5HA w2 ACE e}
Wt BHH, AA| S FE JoolAe 23548 o2 Jd 1 ARG
3] Aol7t gl Ao 2 eyttt
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Table 3. Comparison of measured parameters according to physical
activity levels

Physical Physical

Variables active (n=143) inactive (n=452)

P value

Women, n (%) 46 (32.2) 188 (41.6)  0.044

Age (years) 63.1+8.0 64.1+10.1 0.270

BMI (kg/m’) 24.0+£3.4 23.4+4.2 0.079

?llf)f’éggwo wenonth) 1304£1934  112.4+233.1 0425

Education, n (%) 0.098
Lower than elementary 73 (51.0) 276 (61.1)
Middle/high school 60 (42.0) 154 (34.1)

Over than college 10 (7.0) 22 (4.9)

Marital status, n (%) 0.021
Married 124 (86.7) 345 (76.3)
Widow/divorced 16 (11.2) 98 (21.7)
Unmarried 3(2.1) 9(2.0)

Type of house, n (%) 0.209
General house 88 (61.5) 304 (67.3)
Apartment 55(38.5) 148 (32.7)

Smoking, n (%) 63 (44.1) 194 (42.9) 0.811

Heavy alcohol, n (%) 14 (9.8) 51(11.3) 0.618

Number of

comorbidity, n (%) 0884
0 46 (32.2) 155 (34.3)

1 47 (32.8) 141 312)
>2 50 (35.0) 156 (34.5)

Cognitive

im}irzl irment, n (%) 51(35.7) 204 (45.1)  0.046

Depressive

syrflptoms, n (%) 52 (36.4) 239(52.9)  0.001

Death, n (%) 43(30.1) 175(38.7)  0.037

BMI: body mass index

X

S O R A 75 Aot W &340 Qg e A3l Ao
i3 AR SEo] oyt T st AFce AL F8 FFHo
2 FANL 11.8+4.19, AYELS
36.6%(n=218)81 AL & Yelytt WA, tAAEY AAEE 55

F

Q1715 Aot &34, AFTEC] =2 202 Yeyton, A4l
7 Aol W2 AP A1E AES 23, AA7]E A E ¢
A Ao A 9ol 47 w2 Ao E et E3l F A%
&5 9 FAAZe] w2 AMY E S AES A AAE sl T
AR A A5 E T4l TE AP IF2 Aol 7t gl
A BHA, Aol 535 oA = A7 5 Aot E &5
A Ao AFY Aol FooHA w2 Ao & UERyith

T A7 Y] FdetxAtel] AT of, vt A Aol
% 80% ©l/d=2 A& Aofjol] sidstm, 654 o4 AofQle] Bl&
0] 49.9%& ¥t 77 Hl&E AA oL = 7HH 18 Fofd
9 QIA75 Aot & &5 5 BAlA7 e thgt #Alo] F7ksta 9l
thH(Korea Institute for Health and Social Affairs, 2017; Korea
Disabled people’s Development Institute, 2021). ©]of & A+
oA ZofiQle] Q1A 7|5 AoF W S5/ Hl&S AR 23, QI
A 715 Ast 42.8%(n=255), -&F4 48.9%(n=291)A ALZ
Epgte}, of2igt i A19] RIX] 7] 5 Aot 9 3 FHES AY
Atol Hlsh oha = A UEhd 2A0]H(Cooper et al., 2015), ©]
£ £ A7 qATE S 17 oliQlolgs HollA 7]Q1g Al
Ao & T

AR5 vl g ES 9 FAAgto] s 38 A
g ok o2 ¥EA 9lom(Cai et al., 2017), < =<
£ FHOE Aol /IA75 ¥ 23 HE PP Aol A
= Zo® HIE Qck(Battalio et al., 2020; Schroeder et al.,
2020). E3E, FRAY AAZEES Bl BE RloR gt
Abge] Hief Ba4 2h8-5 o Sut ofy 2t AR O & QIS AFY 9E
S TAAFITE 235 0] B1H T tk(Zhao et al., 2020). 18
U HIgoQle] A E2 27 ARl 28 2ItE fEsth
= A 98 FHOE FofRlY AAgE2 AT} AT

> o
oN A

=

¥ T

[¢]

o o

Table 4. Hazard ratio of all-cause mortality according to cognitive impairment and depressive symptoms status

Variables Model 1 Model 2
HR (95% CI) P value HR (95% CI) P value
Cognitive impairment
Normal 1 (reference) 1 (reference)
Case 1.860 (1.424-2.430) <0.001 1.355 (1.012-1.815) 0.041
Depressive symptoms
Normal 1 (reference) 1 (reference)
Case 1.463 (1.119-1.913) 0.005 1.364 (1.035-1.799) 0.028

HR: hazard ratio, CI: confidence interval
Model 1: unadjusted
Model 2: adjusted for age and sex
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Table 5. Hazard ratio of all-cause mortality according to mental health status and physical activity levels

Variables Model 1 Model 2 Model 3
HR (95% CI) P value HR (95% CI) P value HR (95% CI) P value
Cognitive impairment
Physical active
Normal 1 (reference) 1 (reference) 1 (reference)
Case 0.846 (0.447-1.601) 0.608 0.954 (0.489-1.862) 0.890 0.748 (0.349-1.602) 0.454
Physical inactive
Normal 1 (reference) 1 (reference) 1 (reference)
Case 2.229 (1.645-3.020) <0.001 1.437 (1.027-2.012) 0.035 1.427 (0.994-2.049) 0.054

Depressive symptoms

Physical active

Normal 1 (reference)

1 (reference) 1 (reference)

Case 1.028 (0.554-1.908) 0.931

1.107 (0.586-2.093) 0.754

0.932 (0.415-2.090) 0.926

Physical inactive

Normal 1 (reference)

1 (reference) 1 (reference)

Case 1.542 (1.136-2.091) 0.005

1.393 (1.019-1.905) 0.038

1.335(0.937-1.901) 0.110

HR: hazard ratio, CI: confidence interval
Model 1: unadjusted
Model 2: adjusted for age and sex

Model 3: adjusted for Model 2 plus BMI, income, education, marital status, type of house, smoking, heavy alcohol, and number of comorbidity

o gk WS TEstHe o), St gl FaAY 2 =
2

7) Aol g AARE) B A o] A=A, olgww
S AYATFE S v Ee ol olof] & AFHE A7

gl

T o o2 ZAAT 4 AFTES vt 7&# AlA 50l —‘?‘—
3 A9 A5 Aot H 54, BE Yl Abdol {5t
A 2o Ao et o] st 2 ¢ _4 A= U 2| Rof el
ol A A Fro] Aot IAA §ALL ¥ AHTAT AN
Thal 238 Choi & Lee(2018)9] 9} S Aofiloll A St
5SS JHY] AAEFo] 7P Fotthal B1lgh Kang et
al.(2017)9] Aot fASE Aafo|tt, ?l A IS,
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