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Abstract

Purpose : This study aims to identify the factors influencing health-related quality of life through machine learning of the general
characteristics of patients with hypertension and to provide a basis for related research on patients, such as intervention strategies
and management guidelines in the field of physical therapy for health promotion.

Methods : Annual data from the second Korean Health Panel (Version 2.0) from 2019 to 2020, conducted jointly by the Korea
Health and Social Research Institute and the National Health Insurance Service, were analyzed (Korea Health Panel, 2024). The data
used in this study was collected from January to July 2020, and the data was collected using computer-assisted face-to-face
interviews. Of the 13,530 household members surveyed, 1,368 were selected as the final study participants after removing missing
values from 3,448 individuals diagnosed with hypertension by a doctor.

Results : The results showed that walking (P2) was the most significant factor affecting health-related quality of life in random
forest, followed by perceived stress (HS1), body mass index (BMlIc), total household income (TOTc), subjective health status
(SRHc), marital status (Marr), and education level (Edu).

Conclusion :To prevent and manage chronic diseases such as hypertension, as well as to provide customized interventions for
patients in advanced stages of the disease, research should be conducted in the field of physical therapy to identify influencing
factors using machine learning. Based on the findings of this study, we believe that there is a need for additional content that can
be utilized in the field of physical therapy to improve the health-related quality of life of patients with hypertension, such as
diagnostic assessment and intervention management guidelines for hypertension, and education on perceived stress and subjective

health status.

Key Words : health related quality of life, hypertension, machine learning, physical therapy, predictors

FWA AR} . 24, shcho@nambu.ac.kr

#* 0] =2 AR EAHREAN ] AdoR ardpAte] A YUS wol 3= 3(No. 2022R1F1A1067604).
AEY ;20243 49 159 | ALY - 20243 62 19 | AASAY ;20243 69 21




™A1 2] (machine

2018). QlFA]F0o

=4
[<E}

193 TH(Back
A] 2}y 8K(visualization),

o]

al

AThaL B

CREE

I~
T

<
A=

3|4 A28 A3

1

learning), H #1'd(deep learning)2] 7]

el

el
K
T

o}
B/

—

A7}

L

, 2022). ™

[¢)

E
5

|
S

A TH(Kang

[e}

= Aolth(Lee & Kim,

5o

]

R

R HEES AA

o]

=

Fo] S A o] A
o A AFE-E 4 SITH(Kim, 2018).

A7

[s)

T

kel
pil

&

E, # wAEd, "ol o

371 <]

EEER R ECEEE !

o

o]
Sai

2016). d AAIA S 14

5,
o] A1(184 o]AF o141 2] 20 %, HA ] 25 %)l 1d

2 FHRhMills 5, 2016). o]}

o
T2 o=, A AAH R AL

al

§$- & Aol tl(Samadian 5, 2016).
7

N

Hu
Avker =A17F ¥ AL tK(Clement, 2015).

WSl 227 fdohMills

ol

tol

S

ol

~
o
ol

™

3} 1k

Fo(Lee 5, 2016).

pul

St 7

[<]

s

)
)l
sl

N

K

W

oy

\WO
ToR

Tk
X
sl
)

B

—

<H
I
i

N
e

e @

]

A
Rl

&t A77F BALE 9l TH(Lim,

%

I

=

3|
ATHKang &, 2022). Bldlo]E 7]ute]

o] AL2 A A

L=
o

Aol 4] A&

il

&

1

o
H

g

, 2017). 1B

=1

[e)
Cho, 2016). 218}

TUH(Chang

ol
HH
il

ool

3714
1=2}9]

1

o] AA = A THJeong 5, 2021).

atef mlE

TrEojWo A 19

S

[e)
F ook
vS|
t

oA

bl
o Felel weoHE ¥

o

L
L

=

=

]

1= da7 ot

X

o

1

o] A

[e)

s}
b

oll(Lee, 2018; The Korean Society of

o|

L=

o

RN

=

L

R

atal wrh Af=

at7] o

Hypertension, 2024), 1y

<]
S

Y
=

12 Journal of The Korean Society of Integrative Medicine | Vol.12 No.3

Qa1 Ak Bromopel A o] Al 7]+ 9]

1=, o, A5
ATk go =

ol

s



A - 248

s Yg 58 AnEozy EgxE AT 7% Al wRE} 604 o) o R BFalglth AT o= V]E,

s Alsstaal gt P&, o] EMANMPEER TGl on, A £ T

A £ ole}, aEshul Y, Uit Y o] dor i

R M F A5 2,0008F ©]3l, 2,000~5,000%F,

II. A+wd 5,000%F o] o2 Eipsiglon], A A E ol o,

ol = HF3lsitt A7l de 1A &g, 3Y ol3},

1 ATAE @ oA 4~6d Ate], WY AF o2 EF3IG o, ALGFA =

o gk Riaks| o] vnk Mg X3 o] 7]Eel] whe) i/dAte]

2 AT e sside] FHlo]A A A7t HolH A% (weight; WT)7+ 2 Z(height; HT)S 7A|2kake] 2125}
o g A5 &8 FoAE AT T AREES Who}

Ao ArjdlolH 2 ARkt S R AARS AT
3} FRIAGRE TG Fsor HNag 201997
20203 7b2] gk=rejgufid 27] Az Hlo]E(Version 2.0)

& 4o 283} th(Korea Health Panel, 2024). 27] &t
Tolgsjde HA=HQl R WiEA FAE @
2016 QIFFETRALY] 55 AMAS REFEEE

= 708709] I FA WO Zhell A %
O}Oﬂﬂr EoAqto A &85k 27] A7k Holg Y %
= 20201 0195-E 072744 Ao, 7
skogQl WA WH(computer assisted personal
interviewing; CAPNS.2 At57} = EHATH 2 AT+
ZAHE 13,5307 <] 7}?% <, AR a"er g
< W2 344870 ASahe AR 1,368
TR A 3}3113}.

a2

Do N
OFO

o =
718 25 A

AT E 1" e 1A #d G "o o=
Rgdol tigk MATE nlgow vgi o] WgE
A 2]} thByeon & Cho, 2015; Kim -5, 2019).

% THRhee, 2022). A A|
g}oﬂq. T oJRE=

=, A%, AT, vve

Hﬁ
2 2 ML
o du

rr o

aFo]l Jidet He]l A E=7%(Eurogol-5
dimension; EQ-5D)E &-8-3lo] AFdlidAte] 7173 &«
49 S yERItDevlin & Brooks, 2017). EQ-5D
indext 71778 4ol A& 57HA] 33 3714
2 74 Eo] ok A4 wd ghe] "] 57HA 3
& 5 =(mobility), A+7] ¥e](self-care), U7 &5
activity), 5 5/=H 7 (pain/discomfort), Bole-%
(anxiety/depression)®] T}, 7} @52 A5 A (13),
T ZAUAT A, Bol EAl A3 37k 5
(3 level version) &= FF ¥ THKim & Min, 2020). 7}
o] AeE kst HAa sHEE E3elA A

A fEs A AyelA Ao 15sHEEE E3l

Euroqol

==
FTo

I 70T

Aol A4 Sl AEE Adgyel e dvk A
A

= T3k 7ExH 7
M E(valuation set)E ©]-83}o] Z} EQ-5D “JEll 3|}
= A 7}A S BQ-5D index@hal 3t o] & 53}
B gislA SRt wkl 103(EE el A cthA

Al S dds A9 A 7sAE WY e EQ-5D
index gt 0.677°l NG TE webA 2719 1FO 2 BF
317] 913l cut-off pointE EQ-5D index %t 0.678% 3}

M

L

=

>,
)
ol
N
jint3
to
ot
oo
ot
K
it}
o
rlot
X
o
)
ol
e
i
o
1o
iy
ko
ro
2
[N
—
w



etEetelsts|«] A1248 A3%

om, o] g 7IFLR 0.678 o4 1HES 1, 0.678 1]
TRl IEE 008 FE=stete] Rkt 0.678 HIRE
o] 182 0.678 ©]4Ql 189 ) AuHom A%
T Hhel o] vtk 3g onjgt)

o
0y

o)

3. Akm A7 2 A

w a7 RI=EAS 7ESAES IBM SPSS
software 32 13 (version 22.0, IBM Corp., USA)= A&
sto] EAERlaL, wAlEd o wE AlZskE R
program version 4.2.39] 7]|A] F random foreste}

foreigne AH&SFITE tiAke] 7HQ14, S84 54, A

(

94 a9l B4 g, ANA A% A7, 1% F2 B9
9 A% B el de N BT A& BAGE o
§atol Aeh Mg, Pitdh EEANE NEFY
ATU AL A B o] ol WAL 9T 2%
shobalr] 9l8) AREALE, 2428 87 EY el
e oh BAA felgrEe FEAAAA 05

e AEs 9 dolE AECA n7fe] do

—

U
o,
ol
2
=

0,

o
-

i e R
4

oﬂgérﬁrﬂmlmﬁ
-

Y
=
lo
£
Ny
=]
=
> 4
[m
2
>
rr
(e
+
2
=

ot oX

My o pot

o 2L

X

=2

N
T R S - T,
Corfr o rfroofv my o T

2
K3
e
to
24
N
2
[
rlr
>
i

(=
2

o,
N
-1
N

A
rlo
o
_‘

=
g
7
[\*)
2
N
=)
2
r
L
=2
o,
o lo M\
td

)
/sl
oft
lo
o 1o §
r]I.
S
S
olf
2
e
foom
oft
=

[o
>,
R
oot
o
ol
B

o
'

z 35
rﬁ
inj

to M og

ox I
ot
Nd
)
ol
o
rlr
%
i

E)

o oo foo a1

oo oz

ol
o
2
2

e

A

rr

Aoy 5 22 45E JUtE ¢ e AR
= A & (precision), L&
Fl-score®|th A @& AA AN AE TollA &
O 2 o 53k H]E(true positive / (true positive + false
negative))©| i, AHEEE FAHORE dF3 FHE FollA

A G2 74-$-2] H]E(true positive / (true positive +

ol
Jot

(recall),

o

E(accuracy), A&

Rl

o

false positive))©]t}. Fl-score A& FHEo =3}
BAHQAEEGEDy(ANEE + AEE)o= Ad

F3 ARUES F3oto] Badk Aol

2) =AY 3754

= 5oy
o APAA e S AY B4
¥

.
G B W &

]
ol
\of
o n_qm
fo of Mt X XN 2 > o

)
oo
ol
ol
£
O,
o

ok
i
o

fr xe
o
)
2
||\
ol
ol
=
by
ol
ol
rlr
i‘_‘-‘,
o
Ay
N
N
—r
N
Lo
i
&
[>
il
A

MFE olHY W AHEE 5 SITHCho F, 2023).

Lo AT el 2wy 5

AT At Ak 54 ve dn
(Table 1). 3'82 W ET o o] T WRAOM(53.3 %),
= 604 ©1H9L0 %)) WHEZF 7P wokth
TES T Y 0lok(59.2 %7k 7 wakeH. Th

TH40.6 %)°] 7HE Bkt -2 JSH T §1.91.9
]

%)ol, EHS AeH T §l5(94.3 %)ol, T3 A4 A

7+ A H T §18(93.6 %)°] 7Hd Btk ~EF A 2l
A AL ol 7= Ho|tr) 7Hd ko (48.7 %),

A = 13466 %ol 7 B2 Flo=
bttt i3 A &5 o s ol e w7 7 B
oH(53.1 %), A7IE WY AE AU g gttt
(29.9 %). A %= A FA R A FARG vF

H
glo] U WIEOPI(613 %), &F oFE T ) SFB

14  Journal of The Korean Society of Integrative Medicine | Vol.12 No.3



A - ZA3T

Table 1. Descriptive statistics for observed variables (n= 1,368)
Characteristics Categories n (%)
Male 639 (46.70)
Gender
Female 729 (53.30)
Age <60 123 (9.00)
(year) >60 1245 (91.00)
Middle school= 810 (59.20)
Educational level High school 378 (27.60)
College < 180 (13.20)
2,000> 478 (34.90)
Household income
s 2,000~5,000 532 (38.90)
(ten million won)
5,000< 358 (26.20)
Married 978 (71.50)
Marital status Single 19 (1.40)
Separation/Bereavement/Divorce 371 (27.10)
Underweight 29 (2.10)
Body mass index Normal weight 386 (28.20)
(kg/m’) Overweight 398 (29.10)
Obesity 555 (40.60)
) Yes 111 (8.10)
Depression
No 1257 (91.90)
. Yes 78 (5.70)
Anxiety
No 1290 (94.30)
. Yes 87 (6.40)
Suicidal thoughts
No 1281 (93.60)
More stress 359 (26.20)
A lot of stress 666 (48.70)
Level of stress ;
A little stress 307 (22.40)
None stress 36 (2.60)
Poor 430 (31.40)
Subjective health status Moderate 638 (46.60)
Good 300 (21.90)
) Yes 727 (53.10)
Regular exercise
No 641 (46.90)
Not walking 306 (22.40)
Number of walking 1~3 days 312 (22.80)
(days/week) 4~6 days 341 (24.90)
Every day 409 (29.90)
Current smoker + Former smoker 530 (38.70)
Smoking
Never 838 (61.30)
o Non-drinking + Not drinking for 1 year 701 (51.20)
Drinking T -
Drinking within a month 667 (48.80)
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AE A7 AiAos W Ao e THTable
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Table 2. Health—related quality of life in study subjects (n= 1,368)
Characteristics Categories n (%)
No problems 937 (68.50)
Mobility (EQ1) Some problems 425 (31.10)
Extreme problems 6 (.40)
No problems 1233 (90.10)
Self-care (EQ2) Some problems 125 (9.10)
Extreme problems 10 (.70)
No problems 1070 (78.20)
Usual activity (EQ3) Some problems 289 (21.10)
Extreme problems 9 (.70)
No problems 666 (48.70)
Pain/Discomfort (EQ4) Some problems 672 (49.10)
Extreme problems 30 (2.20)
No problems 1140 (83.30)
Anxiety/Depression (EQS5) Some problems 224 (16.40)
Extreme problems 4 (.30)
. < 678 80 (5.80)
EQ-5D index
678 1288 (94.20)
3. AT Rkl A% A ghe] Aol ok geka gl 4 (precision)e] Z3}HFgkol|l 3d sl Fl-score 97.1 %
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Table 3. Random forest classification model (n= 1,368)
Random forest classification model (%)
Accuracy 94.50
95 %CI 91.30~96.90
Recall 100
Precision 94.50
F1-Score 97.10
rfmodel.fit
HS2 o P2 o
HS3 © HS1 ©
Marr © BMic o
SRHc © TOTe ©
HS4 ° SRHe
Gender o Marr ©
TOTe © Edu o
P1 o HS3 o
P2 o HS2 °
Edu ° Sc o
HS1 Q P1 o
Sc @ Gender o
age2 a D1 <
BMlc o age2 a
D1 9 HS4 o
\ | | T T | \ | \
0 2 4 6 0.0 0.5 1.0 15 2.0
MeanDecreaseAccuracy MeanDecreaseGini
Fig 1. Random forest mean decrease accuracy & gini
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Table 4. Random forest mean decrease accuracy & gini (n= 1,368)
Mean decrease accuracy Mean decrease gini
1 Depression (HS2) 7.47 Number of walking 2.04
(P2)
2 Anxiety (HS3) 4.88 Level of stress (HSI) 1.63
3 Marital status (Marr) 327 Body mass index (BMlIc) 1.51
Subjective health status .
4 (SRHc) 3.22 Household income (TOTc) 1.34
.. Subjective health status
5 Suicidal thoughts (HS4) 1.89 (SRHc) 1.26
6 Gender (Gender) 1.84 Marital status (Marr) 1.12
7 Household income (TOTc) 1.70 Educational level (Edu) 1.11
8 Regular exercise (P1) 1.70 Anxiety (HS3) .85
9 Number of walking 1.33 Depression (HS2) 77
(P2)
10 Educational level (Edu) 1.22 Smoking (Sc) 73
11 Level of stress (HS1) 1.03 Regular exercise (P1) 71
12 Smoking (Sc) 23 Gender (Gender) .66
13 Age (age2) .02 Drinking (D1) .63
14 Body mass index (BMlIc) -.13 Age (age2) 43
15 Drinking (D1) -28 Suicidal thoughts (HS4) 40
2) wA 28 5784 2A28 AR A, DAL DR Ak 54
A= ok 90l A=37] 98 ZAAE I ARAL AR ot IS MAA B Ae= YE
1)
A Table 3 ek 05)(Table 6.
Table 5. Logistic regression model (n= 1,368)

Logistic regression model (%)

Accuracy 94.10

95 %CI 92.70~95.30
Recall 100

Precision 100

F1-score 100
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Table 6. The results of logistic regression analysis
Independent variable B S.E. OR 93 %l p
Lower Upper
Gender Male 1 Ref.
Female .19 27 1.214 71 2.07 477
Age (year) 60> 1 Ref.
60=< -.00 45 997 41 242 .995
Married 1 Ref.
Marital Single A1 1.06 1.125 .14 8.98 911
status Separation /Bercavement -45 26 637 37 1.07 092
/Divorce
<Middle school 1 Ref.
Educational level High school .39 .30 1.485 .81 2.69 192
=College 46 42 1.590 .69 3.64 273
<2,000 1 Ref.
Household income 2,000~5,000 .08 27 1.084 .63 1.85 767
=>5,000 -.03 .29 967 .54 1.72 .909
. Yes 1 Ref.
Regular exercise No -15 27 852 49 1.46 562
Not walking 1 Ref.
. 1~3 days 11 34 1.121 .56 2.22 742
Number of walking 46 days 26 37 1300 62 274 474
Every day .30 .37 1.352 .64 2.84 425
Underweight 1 Ref.
Body mass Normal weight 32 .78 1.380 .29 6.46 .682
index Overweight -.00 78 1.005 21 4.65 .994
Obesity -.14 .76 .864 .19 3.88 .849
Current smoker + Former
) 1 Ref.
Smoking smoker
Never .10 23 1.106 .69 1.76 .673
Non-drinking + Not drinking
for 1 Ref.
Drinking 1 year
Drinking within
-.14 25 .867 52 1.44 581
a month
More stress 1 Ref.
Level of stress A lot of stress 23 .65 1.260 .34 4.57 125
A little stress .30 .65 1.353 .37 4.85 .642
None stress .66 .69 1.936 .49 7.57 .342
. Yes 1 Ref.
Depression No 16 52 1.176 41 3.32 759
) Yes 1 Ref.
Anxiety No 49 59 1.641 50 5.8 406
.. Yes 1 Ref.
Suicidal thoughts No -44 54 638 22 1.84 407
Good 1 Ref.
Subjective health status Moderate 18 .30 1.202 .65 2.19 .548
Poor .30 .35 1.355 .67 2.72 .394
Nagelkerke R?=.030
wAEY 7S 2ee nEe @] A7 A o A 29 4% 19
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