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Abstract

Purpose : To examine a moderated mediation model to explain quality of life (QOL) in patients with stroke. The mediating effect
of mental health issues on the relationship between subjective health status and QOL, and the moderating effect of walking on QOL
were investigated using a moderated mediation model.

Methods : This study used data from the second Korean healthcare panel survey conducted between 2019 and 2020. Data from
375 patients with stroke were analyzed using the SPSS PROCESS macro, version 4.2. The mediating effect was analyzed using
Model 4, the moderating effect was assessed using Model 1, and the moderated mediation effect was evaluated using Model 14.

Results : First, subjective health status and QOL were directly related. Second, the relationship between subjective health status
and QOL was mediated by mental health issues within the past year. Third, low and moderate walking days per week had a
moderating effect on the relationship between mental health issues and QOL within one year. However, there was no moderating
effect in the group with a high number of walking days per week. Fourth, in the overall path, walking days per week had a
moderated mediating effect on the relationship among subjective health status, mental health issues within one year, and QOL.

Conclusion : Improving subjective health status, mental health, and walking frequency in patients with stroke can improve their
QOL. In particular, the relationship between mental health issues and QOL suggests that aerobic exercise such as frequent walking,
may assist in preventing or mitigating the decline in QOL caused by mental health issues. Therefore, the rehabilitation of patients

with stroke should include improving subjective health status, mental health, and aerobic training such as walking, to improve QOL.
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( Mental health problem ] [ Number of walking J
/ (Past year) \( days/week)
[ Subjective health status J > [ Quality of life J
( Control variables: Age, Sex, Gross household income, Spouse, Education level ]

Fig 1. Research models
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EQ-5D(Euroqol-5 dimension)E& A3} tH(Devlin &
Brooks, 2017). EQ-5D+= %52 (mobility), Z}7]3z]
(self-care), LAr&=(usual activity), 5%} & FH(pain and
discomfort), EQ+3} $-2-(anxiety and depression)?] 571 %4
olox ool oItk olele 7 Yl BAS, tha
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G AT AEAS o 7
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of "ste] 7HSAE A&sto] A& AFETH(Shin 5,

St EQ-5D Al ] X (Cronbach‘s
alpha)= 0.828 1 71519 0 1|(Kim, 2014), EFFE2 0.60
5 2 HI5tHHunger 5, 2012). & A9 Al 4
ol A 0.830. 2 LHERLE, 0.80 ©]/49] ghe Hol F2
AZAS Hol= Aoz YEGTtH(Cronbach, 1951).

4. A7 £A

X ¢J3L= SPSS software program(version 25.0, IBM
Comp., USAYS Ehg-sto] BAjsheleh. dhgatel aury
B4 NEBAYS gl M BE, EEAA

o] A EL A (Pearson
correlation) & ALAISFH O, BAH §9]50E( ) 05
=2 dAstek mizfayh, 2day 2 24 wjrfay
£ FQstr] Y] SPSS PROCESS macro version

42(Hayes, 2022)2 o] &519ich. Wi &t 49 28, 2
Aaves 18 2y, 2489 wpiadts 4% HYgos
sttt HEAEHO BE I7|L 5000, 95 % Al
Z|5L7HO95 % confidence interval) &2 A At REA
E 3 (bootstraping)> 95 % AlZ|F7tol| sl siet gk
(lower limit confidence interval; LLCI)Z} A}$F {l(upper
limit confidence interval; ULCI)S A|&3HA W, & Zke
Atolofl 0 EFFSHA] AU 2 T E Hol= AS
SAHoR g3t Aoz g

T9] Yuha E/J-2 Table 13} e} ofidAte]
o A Hi 081x0.17F7o|glen, HAF A
75.77£9.3841 2 UEbgth AES FAlo] 51.73 %, o
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o] 714 wero ), w9zl 91-8(70.40 %), WI4-Ee 2
SOHL £¢] ©]3H45.60 %), FEH A AHE e 9
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2. 38 W 7He] AAEBA 24
=AY F8 W 2h) AutA| 42 Table 29F
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Table 1, General characteristics of study subjects

(n= 375)

Characteristics Categories M=+SD (min~max) or n (%)
Quality of life - 81+.17 (-.17~.95)
Age - 75.7749.38 (45~96)
Male 194 (51.73)
Sex
Female 181 (48.27)
Low 95 (25.33)
) Middle-low 94 (25.07)
Gross household income - :
Middle-high 95 (25.33)
High 91 (24.27)
. No mental health issues 289 (77.07)
Mental health issues :
Mild symptoms 47 (12.53)
(past year)
Severe symptoms 39 (10.40)
No 111 (29.60)
Spouse
Yes 264 (70.40)
<Elementary school 171 (45.60)
) Middle school 76 (20.27)
Education level -
High school 91 (24.27)
>College 37 (9.87)
Poor 165 (44.00)
Subjective health status Moderate 154 (41.07)
Good 56 (14.93)
1 day 115 (30.67)
2 days 12 (3.20)
. 3 days 12 (3.20)
Number of walking
4 days 37 (9.87)
(days/week)
5 days 23 (6.13)
6 days 44 (11.73)
7 days 132 (35.20)
Table 2. Analyze correlations between key variables (n= 375)
Variable 1 2 3 4
1. Subjective health status - -23" 43" 16"
2. Mental health issues 3™ ) 23" 05
(past year)
3. Quality of life 43" -23" - 28"
4. Number of walking (days/week) 167 -.05 28" -
Min 1 1 =17 1
Max 3 3 .95 7
Mean 1.71 1.33 .81 5.34
Standard deviation 71 .66 17 2.55

“p<.01

339



7] 4= 0.157, p< 01

8o odromy
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PROCESS macro2] model 412 &83%F Ay= 23}
Pi(Table 3). &5 dAe] F2H A7 E 19 o
HNAZ BAG] folak B4 Qe mckB= 0221,

=
p<001). =3, 19 W HAA7 EAl= 4o Ao f2u]
g HA Q7kS F0l(B=-0.037, p<01), 1d W AFA1A%

g A% BATE

A=A
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= Aowm eyt oo Fubn AZAtee} 4ol A
7ke] F FIH= B= 0.095 (p<.001)0] oL}, w743l
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Table 3. Mediating effect of mental health issues (past year) on the relationship between subjective health

status and quality of life (n= 375)
. 95 % CI
Characteristics B SE t P LLCI ULCT
Intervening variable model: mental health issues (past year)
(R= 277, R*= 077, F= 5.115)
Constant 1.541 427 3.614 <.001 703 2.380
Subjective health status -221 .047 -4.664 <.001 -314 -.128
Age -.000 .004 -.067 947 -.008 .008
Sex 102 .074 1.391 165 -.042 247
Control Gross household income 046 035 1312 190 -023 115
variables
Spouse -.124 .082 -1.519 130 -.286 .037
Education level .068 .036 1.921 .056 -.002 138
Dependent variable model: quality of life
(R= 492, R’= 242, F= 16.738)
Constant 929 102 9.134 <.001 729 1.129
Subjective health status .087 011 7.641 <.001 .065 110
Mental health issues 037 012 3.043 003 -061 -013
(past year)
Age -.000 .004 -.067 947 -.008 .008
Sex .102 .074 1.391 165 -.042 2.472
Control .
. Gross household income .046 .035 1.312 .190 -.023 115
variables
Spouse -.124 .082 -1.519 130 -.286 .037
Education level .068 .036 1.921 .056 -.002 138
Total effect .095 .011 - - .073 117
Direct effect .087 .011 - - .065 110
Indirect effect .008 .004 - - .002 .017

SE; standard error, LLCI; lower limit confidence interval, ULCI; upper limit confidence interval
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4ol A 2he] A=<l AP a7 B= 0.087(p<.001)2 7 ATHB= 0.012, p<.05). TA| WA= Hole}t 7%
aste] 1 U AAAZ BAZL i ASHE Zom dehg ASue] 93 uAE 0% Uehgthp<os).
t}. EE A E | 3 (Bootstrapping)= AA|SH 7Hd a3 AA sk, AszRgslo]  F7iE wE R2tﬂ§- 2
A, AbEE AFFE Woll 02 23shA] kot A4 0.014(p<.05)0] ™, o]= FA A= 95} = o
o geojgt How vy o) 19 W A0 s Aol A BAdA 25

A7] 459 2danr HAA =S
4. 7% 27 Ygo) 2PEY 2ARERINL g 27 A7t He A %

7F Aol Ao 14 AAN A7y BA7F 1 2748

o ahe] Mol 00872 RHel QT Fo| FAHoR
AoA F 27 d59 =HaNE 7&’“471 HOH

o felsteleh. 29 27] 47t B A 19 Y HA

PROCESS macro®] model 12 &-83 231l= 33}

A% BA9} kel Aol AgelH FALoR FosiA]
Zrti(Table 4). o

il 19 W FAA7) EA= 4] Aol s
% o H(B= -0.056, p<.001), &

Fass R awe 79 27 Q4o 228 WAED

Auigal 29 47] Aot 4o Aol el Ao §

oJg GFE vAE ACE LrehkekB- 0.017, <00l 23 B9 PR A2, 19 0 3G B
N0 AT BAS 7Y 27 del 4BAgge A, el Aol BAGA 2 27 et 2 oAt
ol Aol Ao o8 Qs Fo 2UEAA O AT AAH] ) PROCESS macroe] model 144

Table 4, Moderating effect of number of walking (days/week) on the relationship between mental health

issues (past year) and quality of life (n= 375)
.. 95 % CI
Characteristics B SE t p LLCI ULCT
Dependent variable model: quality of life (R= .445, R’= .198, F= 11.276)
Constant .889 .104 8.570 <.001 .685 1.093
Mental ‘health issues -056 012 -4.541 <001 -.080 -032
(past year)
Number of walking 017 003 5.288 <001 011 023
(days/week)
Mental health issues
(past year) * Number of walking .012 .005 2.559 011 .003 .022
(days/week)
Age -.002 .001 -2.271 .024 -.004 -.000
Sex 133 .018 .625 .532 -.024 .047
Control variables Gross 024 .008 2.827 .005 .007 040
household income
Spouse .013 .020 671 .503 -.026 .053
Education level -.003 .009 =317 751 -.020 .014
Increase in R? with interaction R*=.014, F=6.546, p=.011
- M-1SD (-2.554) -.087 .017 -5.124 <.001 -.120 -.053
_ Conditional M (.000) -.056 012 -4.541 <001 -080 -032
indirect effects
M+1SD (2.554) -.025 018 -1.393 164 -.059 .010

SE; standard error, LLCI; lower limit confidence interval, ULCI; upper limit confidence interval
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Table 5, Moderated mediation effect of number of walking (days/week) on the relationship between

subjective health status, mental health issues (past year), and quality of life (n= 375)
95 % CI
Paths B SE t P LLCT ULCT

Intervening variable model: mental health issues (past year)
(R= 277, R?= 077, F= 5.115)

Constant 208 427 488 626 -631 -128
Subjective health status 221 047 4.664 <001 314 -128

Age -000 004 -067 947 -.008 008

Sex 102 074 1.391 165 -.042 247

Control variables househ(;igsfmome 046 035 1312 190 -.023 115
Spouse -124 082 -1.520 130 -286 037

Education level .068 .036 1.921 .056 -.002 138

Dependent variable model: quality of life
(R=.545, R*= 297, F= 17.166)

Constant 774 .099 7.856 <001 580 968

Subjective health status 080 011 7.196 <001 058 102

Mental health issues (past year) -.036 .012 -3.031 .003 -.059 -.013

Number of walking (days/week) .014 .003 4.566 <.001 .008 .020

Mental healthwifli‘i*ﬁ; ((%Zs;s /yvfgg()* Number of 012 005 2764 006 004 021

Age -.002 001 2.388 017 -.004 -000

Sex 011 017 658 511 -022 045

Control variables househ?){gsfncome 013 008 1.660 098 -.002 029

Spouse 016 019 870 385 -021 053

Education level -.004 008 -531 596 -020 012

o M-1SD (-2.554) -067 016 4181 <001 -099 -.036

C"“d‘t‘e"frli;‘itsmd‘re“ M (.000) -036 012 3.031 003 -.059 -013

M+ISD (2.554) -.004 017 -257 798 -037 029

Direct effect 080 011 7.196 <001 058 102

M-1SD (-2.554) 015 007 - - 004 030

Indirect effect M (.000) 008 004 ) - 002 016
(x->m->y)

M+ISD (2.554) 001 003 - - -.005 007

Index= -.003, SE= .002,

Index of moderated mediation LLCI= -.006, ULCI= -.000

x; independent variable, m; intervening variable, y; dependent variable, SE; standard error, LLCI; lower limit confidence interval, ULCI;
upper limit confidence interval

B85 AT thoI PrTable 5). F8H AZAHE o ABASYE 40 ol FH G mA 24 v
1Y gAA BAle] RA R foat GRS mHe  7b ANUTHB= 0012, p<0l). BA Mol AL thol7} 4
m(B= -0.221, p<001), 1 W] AAAZ BAL 49 A o Mo GaFe mAL o8 Uehtrhp<05). 7% 2
of BHOow FolFt JaFe nH uﬂﬂmwr Ao & 7] Aol B2 19 Y FAAZ LA ko) Dol w]x
S ooth ER 19 W JAAZ BAH Y 7] A £ 9 dotnr] s AMnAE AvnY 4o
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