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il 2E A8 =259 HEEAE Foto] AAgsol A73EA 49 Ao
X JFE TPHLE FHste Ao 1‘1} wdEe] dukAel 71349l PICO(population, intervention,
comparison, outcome)l 7|Z5t] =Yt A+ FofAs FUALZFGRAL Fofdt AlolH, SAEHEL 4l
ALEoE FNAZFYRA] AAE ZlojERlE "y, F4 di= A48 49 29 #3tE EuroQol-5
Dimension questionnaire(EQ-5D)index®} EuroQol-Visual Analogue Scale(EQ-VAS)Z &A=t £da73
7] MD(mean difference)® &= 15 o™, Ax|Fo] th2to) HgfA 0.044(95% CI. 0.037; 0.051) 49 A A&
7} F716tA Al BAFCE FootAtt. o IEE4NA EQ-5D index+ A Aol tixol HsA 0.041(95% CI;
0.032; 0.051) &9 A A#7t F716ldy AR SR f9513l 0w, EQ-VASE= AX|7to] kel HIsiA 0.056(95%
CL: 0.038; 0.074) &9 & AR/} 716t FAXNLRE FostAtt.
£ A79 23 AAgso] AT 49 dol S A= ACE YERT Y 4, A9, AW /5, 181
AAZEEY FFU F=o FAglo]l EQ-5D index €F EQ-VASZ HEA|H k2] Zo| ozt H]3] 1 5 0] =8t
Fog A9l9 4o A FES AT AT CLo] AAEFY LS 7Hs oA St Q1A "41 H2ZE AY
= AdS QR Y AFH S&5A47 B8 & Aotk

Abstract This study aimed to evaluate the effectiveness of physical activities on health-related quality
of life, focusing on the Korean National Health and Nutrition Survey data through a meta-analysis. An
analysis was conducted following the preferred reporting items for systematic reviews and meta-analysis
(PRISMA) framework and conducted efficacy of physical activity on health-related quality of life using
the EuroOol 5D (EQ-5D) index and EuroOol Visual Analogue Scale (EQ-VAS). Relevant studies were
searched using Pubmed, Google Scholar, RISS and KISS from 2005 to April 2021. The overall effect size
was measured in the mean difference, and the quality of life index of 0.044 was increased and
statistically significant compared to the control group (CG). In the subgroup analysis, the treatment
group increased the EQ-5D index by 0.041 and EQ-VAS by 0.056 compared to CG. In the future, health
promotion measures to improve the quality of life of the people should go in the direction of enabling
daily use of physical activities. In addition, a large-scale prospective follow-up study is needed for
groups with demographic and sociological representation to improve the quality of lifeof the people.
The results were higher in the exercise group, regardless of the gender, age, or disease, and the quality
of life marked by the EQ-5D index and EQ-VAS compared to the control group, regardless of the type
or intensity of physical activity. In the future, health promotion measures to improve the quality of life
can make physical activities routine.
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Table 1. The characteristics of Studies Included in the mate-analysis

First Intervention
Author Design Object of study| Participants AGE group Control |PA assessment| HLQoL Results
(year) group
PA group IZIQOOME PA group
Jee Crosesectional KNHANES =574 65-95 1.G =PA ngupnon pa | EQ-D | 0.92£0.13 non
(2017) 2013-2014 non PA C.G=non PA index |Pagroup 0.88+0.16
group =338 grOUPSFGOOME p<0,001
No exerciser
0.869+0.013
Walking
) EQ-5D |  0.875+0.013
Walkl'ng ErOUP| 1 dex Walking &
30min,5days/ Resistance exercise
I. G=walking week 0.878+0.014
Choi . KNHANES group . p<0.001
(2020) Cross-sectional 2010-2012 13.437 19+ C. G=no exercise EXS;EISS No Exerciser
group refistarljce 62.49"_"1.53
exercise 6:%2113?855
2days/week | EQ-VAS Walking &
Exerciser
64.911+2.11
p<0.001
Non PA
group<600
MET
. . Non PA 0.89+0.14
(;Olﬂ) Cross-sectional ZI,(OIEI)??ZIEI)}(E)Z 9,689 =19 (I:(é;n;éi I;Z Mid group Elgc_lti](j Mid PA 0.90+0.12
’ =600MET High PA0.92+0.81
High
group=1500M
ET
High active )
group=20min Low active group
3day/week EQ-5D | 0.868 Mid active
vigorousPA index | group 0.885 High
Mid active active group 0.880
Kim . KNHANES 1.G=mid active group
(014) | Crossmsectional 2007-2009 10,392 40+ C.G=low active| 30min,5days/ Low active group
dweek 70.0+0.5
moderate PA id-activ
Low active EQ-VAS M;;? ;t(l)g }gll;gﬁlp
group=remain active group
ing subjects 74.140.7 p<0.01
High active
group=20min
,3day/week
vigorousPA Low active group
Mid active 0.65+0.30Mid
Bae . KNHANES 1.G=mid active group EQ-5D active group
(2010) Cross-sectional 2007 720 65+ C.G=low active |30min,6days/ | index 0.73+0.26High
week active group
moderate PA 0.79+0.22 p=0.000
Low active
group=remain
ing subjects
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First Intervention
Author Design Object of study| Participants AGE group Control |PA assessment| HLQoL Results
(year) group
Walking male yes
0.942(.006) no
0.890(.013)
p{.001female yes
0.894(.009) no
. 0.797(.013)
ygglﬁly((;rrfin p<{.001Mid activity
5days/week male yes
Mid active 0.954(.007) no
Moon . KNHANES Male 688 c 1.G=yes group X EQ-5D | 0.903(.010) p<.001
Cross-sectional 65+ K 10min . :
(2017) 2014 Female898 C.G=no group index female yes
moderate PA
High active 0.878(.016) no
10min 0.828(.010) p=.009
vigorous PA High activity male
yes 0.951(.011) no
0.913(.008) female
ves 0.881(.049) no
0.832(.009) p=.324 (
)=standard error of
%
walking group
e kS I
Jang Cross-sectional KNHANES 7851 19+ group group EQ-5D érot_lp ‘O 9540, lOg
(2013) 2009 C.G=no walking . index et
resistance PA+walking group
group exercise 0.96+0.08
2days/week
Walking yes
. 0.91+0.121 no
30Xf1;1§§ys y 0.85+0.17 Aerobic
female week Aerobic yes 0.93+0.09 no
Lee Cross-sectional KNHANES | normal 483 Vivgilorlr?: 1.G=yes group 2hours EQ-5D Re(;‘i§t7aingélffes
(2020) 2014-2016 obese 339 C.G=no group | 30min/week | index
menopaus Resistance 0.92+0.12 no
e . 0.87+0.16 PA
exercise guideline yes
2days/week 0.9240.11 no
0.86+0.16
65+ Aerobic PA
L KNHANES women LG= Zh(zjurSSOrr;)iz EQ-5D Aerobic PA yes
(206261) Cross-sectional 2018 531 with low CG_:y:cS) Z‘Zii mzrelrlitoeur igdex 0.89+0.02 no
muscle ’ 30min 0.82+0.01 p=0.001
strength vigorous PA
reco;?n and PA yes 0.92+0.01
. ) GOOMET-min/ o 0.89£0.02
Min Cross-sectional KNHANES 453 65+ male 1.G=yes group week EQ-5D | p=0.084Resistance
(2020) 2008-2010 C.G=no group . index exercise yes
Resistance
exercise 2 0.95+0.01 no
times/week 0.91+0.01 p=0.012
PA guideline
75min
vigorous
Min ' KNHANES 19+ with 1.G=yes group ae'rf)bic EQ-5D PA yes 0.925+0.12
(2020) b Cross-sectional 2014-2017 908 can'cer C.G=no group actmty' or index no 0.87940.40
survivors 150min p<0.001
moderate
aerobicactivit
y/week
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First Intervention
Author Design Object of study| Participants AGE group Control |PA assessment| HLQoL Results
(year) group
Exercise
guideline
19+ with B moderate or Exercise yes
é‘g&g Cross-sectional 21?)1(\)1&1(\)1;52) 575 stroke Ic%zjs 2;232 vigorous Elg d:)]() 0.86+0.02 no
survivor : exercise20mi 0.82+0.03 p<0.05
n,3times
[week
menopaus Aerobic Aerobic PA yes
<§01§(1)) Cross-sectional KNZ%?IG\]ES 467 a vwvi?en IC%::Z i:_(;ig Z}gf\ii’;{} Elgdil? 0.91(.01) no
’ . 0.83(.01) p<0.001
osteoporo practice rate
sis
Active class
Light Physical 0.95+0.14
activity level Moderate class
. by frequency 0.91£0.16 inactive
Patient L.G=inactive class| and time class 0.86+0.22
Park . KNHANES with : - X EQ-5D PO
Cross-sectional 534 . C.G=moderate | spend Active | p<0.001(active vs.
(2019) 2015 Dyslipide index 1 N
: class class, inactive)
mia Moderate p<0.019(moderate
class, Inactive vs. inactive)
class p<0.084(active vs.
moderate)
Walking: Low
0.88+0.20 Mid
Type: 0.89£0.17 High
Walking, 0.92+0.13
_ Resistance, p<{.05Resistance:
Kim Crosssectional KNHANES 088 mesg;aus I‘G‘lg“(’} fr;oizp Flexibility | EQ-5D |Low 0.89+0.17 Mid
(2016) 2014 al women eru Intensity: index 0.95+0.10 High
group Low, Mid, 0.95+0.81
High by Flexibility: Low
times/week 0.87+0.19 Mid
0.91+0.14 High
0.93+0.11 p<.05
Exercise no
Muscle 0.97+0.07 mid
Exercise: 0.97+0.06 hig4h
Ryu Cross—sectional KNHANES 2209 40-59 1.G=mid group | highy5days/w | EQ-5D O.9§X:r(2.i(s):pz;i0thll
(2020) 2016-2017 female C.G=no group |eekmid{5days| index )
/week no less Aerobic no
than mid 0.97£0.07 mid
0.9840.06 high
0.98+0.04 p=0.300
Resistance Resistance exercise
exercise & yes 0.92+0.13 no
s 0.86+0.19 p<0.001
1.G =yes group Fle)flblhty Flexibility exercise
Oh Cross-sectional KNHANES 1586 65+ C.G =no |CXereise 1day EQ-VAS| yes 0.90£0.13 no
(2017) a 2014 or more/week
group Walkers 0,84+0.21 p<0.001
>10min, lday Walking _yes
ata time/week 0.90£0.15 no
0.78+0.24 p<0.001
Resistance ) .
exerciser & Resistance exercise
Flexibility yes 0.94%0.12 no
. 0.90+0.17p<0.001FL
h 22+ with B exdermser exibility exercise
o Cross-sectional KNHANES 1423 Metabolic LG—_yes group lday or EQ-VAS | yes 0.93+0.12 no
(2017) b 2014 C.G=no group more/week
syndrome Walkers 0,89+0.19p<0.001
>10min, 1day Walking yes
at 'a 0.92+0.13 no
time/week 0.84+0.22 p<0.001

* .G = intervention group, C.G. = control group, PA =physical activity
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Table 2. Newcastle ~Ottawa quality assessment

Selection Comparability Outcome / Exposure Total score ?;;fig:
Representaty Selection Ascertain ocf)ui;(itoelrneit Comparability Of, Ascertainme | Adequacy of
Study veness of of the ment of [not presentCOhortS on t.he basis nt of duration of
the exposednon-expos exposure | at start of of the deS{gn or outcome follow-up
cohort | ed cohort study analysis

Jee (2017) * * * * * * (o)) Good
Choi (2020) * * * * - * * o(8) Good
Kim (2011) * # * * o * * e (5)] Good
Kim (2014) * * * * ok * * e ) Good
Bae (2010) * * * * ok * * e 6)) Good
Moon (2017 e e " % " e * sk (7) Good
Jang (2013) * e * * sk e * ) Good
Lee (2020) * * # * # * e () Good
Lee (2021) * * * * ok * * e ) Good
Min (2020) * * * * ok * * e ) Good
Min (2020) H * * * * * * * e (8) Good
Kwon (2018 * * * * * * () Good
Kim (2020) * * * * * * RH(6) Good
Park (2019) * * * * - * * ek () Good
Kim (2016) * * * * ok * * ) Good
Ryu (2020) * e % " e % (o) Good
Oh (2017) al * # * # o * F e ()] Good
Oh (2017) b * * * * ok * * osckoiok(8) Good

A study can be awarded a maximum of one star for each numbered item except for Comparability.

A maximum of two stars can be awarded for Comparablitily.

Good quality, 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in oucome/exposure domain.
Fair quality, 2 stars in selection domain AND 1 or 2 stars in comparability domain AND 2 or 3 stars in oucome/exposure domain.
Poor quality, O or Istar in selection domain OR O star in comparability domain OR 0 or 1 star in outcome/exposure domain.
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Study or Experimental Control Mean Difference Mean Difference
Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jee 2017 0.920 0.1300 574 0.880 0.1600 338  3.7% 0.040[ 0.020; 0.060] ;
Choi 2020_5d 0.875 0.6194 2270 0.869 0.8873 4659 2.2% 0.006 [-0.030; 0.042] s 3
Kim 2011 0.900 5.7173 2270 0.890 11.9600 7298 0.0% 0.010[-0.351; 0.371] I
Kim 2014_5d 0.885 0.5000 3219 0.868 0.5000 4494  3.5% 0.017 [-0.006; 0.040] =
Bae 2010 0.730 0.2600 263 0.650 0.3000 314  1.7% 0.080 [ 0.034; 0.126] e
Moon 2017_m_PA.L 0.942 0.1087 328 0.890 0.2467 360 2.9% 0.052[0.024; 0.080] | o
Moon 2017_m_PA.M 0.954 0.0899 165 0.903 0.2287 523  3.3% 0.051[0.027; 0.075] =
Moon 2017_m_PA.H 0.951 0.0738 45 0.913 0.2029 643 3.0% 0.038[0.011; 0.065] | 3
Moon 2017_f PA.L  0.894 0.1635 330 0.797 0.3098 568 2.6% 0.097 [ 0.066; 0.128] R 3
Moon 2017_f_PA.M  0.878 0.1592 99 0.828 0.2827 799 2.2% 0.050[ 0.013; 0.087] =
Moon 2017_f_PA.H  0.881 0.2298 22 0.832 0.2664 876  0.5% 0.049[-0.049;0.147] —T
Jang 2013 0.950 0.1000 2341 0.930 0.1300 3420 5.1% 0.020 [ 0.014; 0.026]
Lee 2020_w 0.910 0.1210 16 0.850 0.1700 322  1.1% 0.060 [-0.002; 0.122] [
Lee 2020_a 0.930 0.0900 32 0.870 0.1600 451  2.4% 0.060 [ 0.025; 0.095] —'—
Lee 2020_e 0.920 0.1200 45 0.870 0.1600 438 2.1% 0.050[0.012; 0.088] e
Lee 2020_PA 0.920 0.1100 69 0.860 0.1600 414  2.7% 0.060 [ 0.030; 0.090] -
Lee 2021 0.890 0.2786 194 0.820 0.1836 337  1.8% 0.070[0.026; 0.114] i
Min 2020_a_o_PA  0.920 0.1921 369 0.890 0.1833 84  1.8% 0.030[-0.014; 0.074] T
Min 2020_a_o_e 0.950 0.1118 125 0.910 0.1811 328 2.9% 0.040[0.012; 0.068] -
Min 2020_b_c_PA  0.925 0.1200 586 0.879 0.4000 317  1.7% 0.046[0.001; 0.091] e
Kwon 2018 0.860 0.3007 226 0.820 0.5604 349  0.8% 0.040[-0.031;0.111] s
Kim 2020_b 0.910 0.1208 146 0.830 0.1792 321  2.9% 0.080 [ 0.052; 0.108] =
Park 2019 0.910 0.1600 331 0.860 0.2200 154 2.1% 0.050[0.011; 0.089] =
Kim 2016_w 0.890 0.1700 205 0.880 0.2000 339 2.6% 0.010[-0.022; 0.042] —'—
Kim 2016_e 0.950 0.1000 43 0.890 0.1700 893  2.6% 0.060 [ 0.028; 0.092] —'—
Kim 2016_f 0.910 0.1400 145 0.870 0.1900 592  3.0% 0.040[0.013;0.067] —'—
Ryu 2020_e 0.970 0.0600 117 0.970 0.0070 1057 4.7% 0.000 [-0.011; 0.011] g
Ryu 2020_a 0.980 0.0600 192 0.970 0.0070 736 5.0% 0.010[0.001;0.019]

¢
Choi 2020_vas 0.641 0.7380 2270 0.624 1.0443 4659 1.8% 0.017 [-0.026; 0.059] —-'—‘-
Oh2017_a_e 0.920 0.1300 239 0.860 0.1900 1066 3.7% 0.060 [ 0.040; 0.080] :
Oh2017_a_f 0.900 0.1300 582 0.840 0.2100 724  3.9% 0.060[0.041;0.079] :
Oh 2017_a_w 0.900 0.1500 964 0.780 0.2400 331  3.0% 0.120[0.092; 0.148] L 3
Kim 2014_vas 0.731 0.0060 3219 0.700 0.0050 4494 5.3% 0.031[0.031;0.031]
Oh 2017_b_e 0.940 0.1200 276 0.900 0.1700 1142 4.1% 0.040[0.023; 0.057]
Oh 2017_b_f 0.930 0.1200 713 0.890 0.1900 705 4.1% 0.040[0.023; 0.057] -
Oh 2017_b_w 0.920 0.1300 1114 0.840 0.2200 302  3.1% 0.080 [ 0.054; 0.106] —'—

.
Total (95% CI) 24144 44847 100.0% 0.044[0.037; 0.051] +

T T T T T 1

Heterogeneity: Tau® = 0.0002; Chi® = 203.97, df = 35 (P < 0.01); I = 83%
03 -02 -01 0 01 02 03

Fig. 2. Forest plot
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