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An Empirical Analysis of Effects of Stress on Relation between
Physical Activity and Health-Related Quality of Life: Results from
KNHANES 2008 to 2013
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Abstract In literature, empirical studies investigating how stress affects HRQOL (health related quality of life)
through physical activities are insufficient. In this sense, on the basis of KNHANES dataset for 2008 ~ 2013, we
conducted an empirical study. Empirical results revealed that in the male group with stress experience, HRQOL was
significantly influenced by age, household income, education, occupation, physical activity level. To do so, we adapt
the chi-square analysis and the logistic regression analysis. Meanwhile, in the stress non-experience group, the low
level activity has lower HRQOL than the high level activity(male: OR=1.15 p<0.001, female: OR=1.18 p<0.001). In
the stress experience group, the male has the same pattern of effect compared to the stress non-experience
group(OR=1.79 p<0.01). However, in the female, the low level activity has the higher HRQOL than the high level
activity(OR=1.18 p<0.05). Therefore, we confirmed that physical activity has a different effect on HRQOL through
stress experience.
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AEH A0} AREE, T AFTA 49 Ao ABAel Higt AFEA: 2008~201310 KNHANES ©|o]g] &
izt ARlEe] Ao mE AdHA 4o deo]  wow, UwA] 3476% < 4t el A7t ole 8w
gl uhali=d 23] tE] o|He Jegal  FHEQSD<NOE BFIILh A7AH ahe] ol gk
Sof 3] 2EY A AP W2 Hjo)E Auruz & uxe golort o EASH gy AR o
o} A SZANKNHANES) = 9345y ¢le ndsisih
of o3t WAzALZ BAY A7 2 A18xe] ZAT ATEATA 9ozt A JFPEAE, WES
F7ks eIt (IS A11702%). =, AEAH, BAGE I, A[30] T sk

B ol to M= KNHANESOIA =89 $-2ivel 19 [1,3,13,31]. 9EdE APAT3]S ENE 194~444
Al ol ARJIES dider AAsch BTzt AR, 454604 T, 604 o mdFoE 3
KNHANES A&t37F 53,8299 & Ae-gdol 234 /) 2Fo2 88tk 7HA5e 7HAS AR E
7F 9lE 36,6078 HF BAWAAR AAsAtk A Ve R FEse, 7Y F4ASS €80T
JdA= Fig 1.3+ 2t FRE(CHAAS/ VIITEF ) o R Adka Mg

AR A2 SPSS 18.0 SARMZRIANS ol 8dt  F, o]F b Bl T, T4, A ol ARRSIE R
Atk Aol HAo upek A Gl do] gl siGith oju ARG R VEE e AR ALt
o= A adld A 29 LSt HEE Sk wsFES 2F o8l TF, 1E, UE

o]Z 93 HIFE WAHEAS o] &AL, HIEE o4 o] 47 aFow FRIYTE A& AEHE 4
FAXYIFARAE o] gste] o=HE BAH. g3 vEgos R AEL A 5A € wl¢
KNHANES®| F24A1E whdatr] 3, 532 & A v AR FES oA} Bl 5 A= 97, o] &,
AAAN A Sebieel s A&k 7 APES TIAAT AASE deHe AdAE A
© AR, ARERA E Gg2Abl dldehs TR dolw, Akl mAARETE v Fer TR
E Agaigitk 719 2F B 2AS 915] KHNANESS] 8kt Ae sar5A4e) 797 A% Bixdl wet
Aae] w2} A S 63 A% A7) BE 602 AR - AEIL - BATARE, AVFEEAAL, AH| 2 - #
o] wigkate] EAEATH28]. 2R}, Eole] LdEAAL V)5 2D FH] - 74

Total: 53,829 (person)

l

Selecting adult (2 19 year) :
40,783

l

| Records with missing value : 4176 |

Final : 36,607
Fig. 1. Analyzed data set

(M: 15,494, F: 21,113)
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Table 1. The general characteristics of population (N=36,607)

Male (N=15,494)

Female (N=21,113)

Variable Category - p-value
Weighted population Std. Weighted population Std.
Young adults 51.1% 0.4% 48.9% 0.4%
Age group Middle adults 49.6% 0.4% 50.4% 0.4% 0.000
Elderly 41.5% 0.5% 58.5% 0.5%
Lower 43.3% 0.7% 56.7% 0.7%
Middle-lower 48.1% 0.5% 51.9% 0.5%
House income 0.000
Middle-higher 51.3% 0.5% 48.7% 0.5%
Higher 51.5% 0.5% 48.5% 0.5%
<Elementary 32.1% 0.6% 67.9% 0.6%
Middle school 49.4% 0.9% 50.6% 0.9%
Education 0.000
High school 52.6% 0.5% 47.4% 0.5%
=>College 55.1% 0.5% 44.9% 0.5%
Not marriage 59.5% 0.8% 40.5% 0.8%
Marriage status With spouse 50.2% 0.2% 49.8% 0.2% 0.000
Without spouse 21.6% 0.8% 78.4% 0.8%
) Yes 60.0% 0.3% 40.0% 0.3%
Economic status 0.000
No 30.7% 0.5% 69.3% 0.5%
Administrative or expert position 60.9% 0.8% 39.1% 0.8%
Office worker 58.6% 1.0% 41.4% 1.0%
Service and sales workers 46.5% 0.8% 53.5% 0.8%
Agriculture, forestry, and fishing 50.7% 0.8% 403% 0.8%
for skilled workers
Occupation Assembling the device and 0.000
mechanical manipulation, and 88.4% 0.6% 11.6% 0.6%
function, practitioners
Simple labor workers 43.3% 1.0% 56.7% 1.0%
fobless 30.7% 0.5% 69.3% 0.5%
(housekeeper, student, etc.)
No 36.1% 0.3% 63.9% 0.3%
Smoking 0.000
Yes 87.0% 0.4% 13.0% 0.4%
No 19.7% 0.8% 80.3% 0.8%
Alcohol 0.000
Yes 52.8% 0.3% 47.2% 0.3%
<1 54.7% 0.3% 45.3% 0.3%
EQ-5D index 0.000
=1 36.6% 0.5% 63.4% 0.5%
Low 43.4% 0.4% 56.6% 0.4%
Activity level (IPAQ) Moderate 50.9% 0.5% 49.1% 0.5% 0.000
High 60.5% 0.8% 39.5% 0.8%
O 2 H]&o] EITHp<0,001). ¥, oL HE WSy AYE SFHE(47.5%)°] 7Y = TH(p<0.001).
Fold ARE, FAE, WRE w0 ugo] T AATEFURE AL Agle] Ak A9 gl A
(p<0,001). T BT SAE, AR, T TORE Hgo] =Tt
2E FopdEe, B8 nEY] Aol S4E AA (p<0.001). LS Aol e BFele AR T4
5 vlgo] 43.4%% VG wT AES) Aol 4w ulSR HeR B, Aglo] gl Al A%
A AAGER FHE S vl vk E FAE, I £07 HlEo] EUTHp<0.001).
(p<0.001). ¥HH, oJA]& m|&o] 9o FHE A 4 s, 9L e Aee] ads
Hlgo] 47.1%% 4 Tk el AEe] Agels  AABE wgo] 242%% dE Awnd kg
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(p<0.001). o4& My - FAjFARR} 2ol G AAGE T AFSATA 2 A% e 81
AABE Mol 145%2 T Al wa Bt o@ $AEdE E 29 2o
(»<0.001)
_ _ _ AEMA AlH|=H 2 Z{zIa}a{ Al
goﬂoﬂ}‘i"i‘, 1‘/:]!_}\3% %ﬂLﬂ H]'E“O\_:]_E- E_c,:_ %_701_5’ 3.3 E" gl‘ — '"Eooﬂ [[I'n_ o2 an
AT, FHE o2 0go] B WHH(p<0.01), o4 ol & Ztel #A
& EAH0R folg Aolr} ATk SFoIAE, HA SEAS ARd) w4 ae) A el dit
o 0TI NSRET BE AT ARE, ugE eo & AT Ade X339 2k 244, 9 AT
2 W go] Egu(p<0.05), oA SFEI He e RE Q9] BAXoR folst Aot ol e
DR ARE, E% aRE Lo Hlgo] =gt WERSTHp<0.001). o]H3 AutE sNo R w2 ~E
(p<0.05) A4S A
Table 2. The influential factors of IPAQ level (N=36,607)
Male Female
Low level M(l):jcr? e High level Low level M(l)cdvccrf e High level
Variable Category (N=ST®) - (Ncpoan)  N2T9 (N8N (Nogg3a) 24D
- - - p-value2) - - - p-value
Weighted ~ Weighted ~ Weighted Weighted ~ Weighted ~ Weighted
population  population  population population  population  population
(%)(STD)1) (%) (%) (%) (%) (%)
Young adults 34.8(0.7)  452(0.7)  20.0(0.6) 456(0.7)  41.707)  12.600.4)
g?oglfp Middle adults 39.1(08)  41.00.8)  19.8(0.6)  0.000  4450.8)  41.70.7)  13.7(0.5)  0.000
Elderly 414(1.0)  469(1.0)  11.7(0.6) 554(1.0)  382009)  6.4(0.5)
Lower 39.7(1.2)  449(12)  154(1.0) 527(1.0)  388(1.0)  8.5(0.5)
House Middle-lower 38.8(1.0)  42.8(1.0)  18.4(0.8) oo 16909 423(0.9)  10.8(0.5) 0,000
income Middle-higher 38300.9)  43.00.9)  18.7(0.7) ’ 46.1009)  41.3(0.8)  12.6(0.6) ’
Higher 332(08)  453(09)  21.5(0.8) 436(0.9)  41.50.8)  14.9(0.6)
Elementary < 437(12)  432(1.1)  13.1(0.8) 527(09)  38.6(0.8)  8.7(0.5)
_ Middle school 43.6(15)  38.8(1.4)  17.6(L1) 455(13)  412(13)  133(0.8)
Education - 0.000 0.000
High school 342(08)  44.2(08)  21.6(0.7) 43008)  42.808)  14.3(0.5)
College < 36.40.8)  453(0.8)  18.3(0.6) 47.009)  41.3(0.8)  11.6(0.5)
Not marriage 28.0(1.0)  488(L.1)  23.2(1.0) 386(11)  47.1(12)  14.3(0.8)
Marri
;::jsge With spouse 402(0.6) 42205) 17604) 0000  47506)  403(0.5)  12203)  0.000
Without spouse £0020)  4242.1)  156(1.7) 52.8(1.1)  384(10)  8.8(0.6)
] Yes 37.2006)  432(0.5)  19.6(0.4) 433(0.7)  43.5(06)  13.2(04)
Economic status 0.004 0.000
No 36.6(1.0)  46.4(1.0)  17.0(0.8) 50.3(0.7)  38.8(0.6)  10.9(0.4)
Administrative or expert position  37.0(l.1)  453(L.1)  17.7(0.9) 2.1(14)  462(13)  11.7(0.9)
Office worker 405(14)  432(1.4)  163(1.0) 47917y 402(1.6)  11.9(L1)
Service and sales workers 363(14)  424(13)  21.3(1.2) 434(12) 426(11)  14.1(0.8)
Ag”““h“res’k_fl‘izzmy;rfersﬁShmg oross007) 461015 198014) 406022 42720  168(1.5)
Occupation v 0.000 0.000
Assembling the device &
mechanical manipulation, & 40.7(1.1) 39.2(1.1) 20.0(0.8) 49.0(2.6) 39.42.5) 11.5(1.6)
function, practitioners
Simple labor workers 275(1.6)  482(17)  24.2(1.6) 40.5(14)  46.1(14)  13.4(0.9)
Jobless (housckeeper, student, etc.) 36.6(1.0) 46.4(1.0) 17.0(0.8) 50.3(0.7) 38.8(0.6) 10.9(0.4)
Y 35.6(0.6 45.1(0.6 19.3(0.5 46.6(0.5 41.3(0.5 12.1(0.3
Smoking < (06 09 O 002 05 05 O3 36
No 389(0.8)  42.50.7)  18.6(0.6) 49.1(1.7)  394(16)  11.5(L.1)
Yes 37.8(2.1 48.3(2.2 13.9(1.6 50.6(1.0 40.1(1.0 9.3(0.6
Alcohol @) 2.2) (16 0.009 (19 (L0 09 0.000
No 37.00.5) 437005 19.2(0.4) 46.0(0.5)  41.4(05)  12.6(0.3)
<1 35.6(0.6 44.8(0.6 19.6(0.5 44.4(0.6 42.7(0.6 12.8(0.4
EQ-5D index 06 0.5) 0.5 0.000 09 09 04 0.000
1 421(1.0)  41.10.9)  16.8(0.8) 50.8(0.8)  38.5(0.7)  10.7(0.4)

1) p-value by chi-square analysis for complex sampling design.
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Table 3. Mean of EQ-5D (N=36,607)
Stress(No)  (N=30,598) Stress(Yes)  (N=6,003)
Variable Category Male (N=12,694)  Female (N=17,904)  Male (N=2,800) Fomale (N-3209) o
Weighted st Weighted St Weighted St Weighted st
Mean ) Mean ) Mean ) Mean )
Young adults 0.980 0.001 0.968 0.001 0.987 0.002 0.984 0.002
g?(ifp Middle adults 0.958 0.002 0.927 0.002 0.968 0.003 0.953 0.003 0.000
Elderly 0.872 0.005 0.792 0.004 0.914 0.005 0.851 0.006
Lower 0.901 0.005 0.839 0.004 0.910 0.006 0.870 0.007
House Middle-lower 0.964 0.002 0.937 0.002 0.961 0.004 0.930 0.005 0.000
income Middle-higher 0.974 0.001 0.951 0.001 0.976 0.003 0.955 0.004 ’
Higher 0.977 0.001 0.961 0.001 0.983 0.002 0.957 0.004
Elementary < 0.889 0.005 0.835 0.003 0.913 0.006 0.867 0.005
. Middle school 0.937 0.003 0.926 0.003 0.946 0.007 0.939 0.009
Education - 0.000
High school 0.972 0.001 0.959 0.001 0.978 0.002 0.978 0.003
College < 0.981 0.001 0.971 0.001 0.980 0.003 0.984 0.003
) No marriage 0.977 0.002 0.971 0.001 0.984 0.003 0.985 0.004
M;;fsgc With spouse 0.961 0.001 0940 0001 0958 0002 0948 0.003  0.000
Without spouse 0.917 0.007 0.837 0.004 0.889 0.016 0.866 0.007
Administrative or expert position  0.981 0.001 0.972 0.002 0.984 0.003 0.983 0.005
Office worker 0.984 0.002 0.973 0.002 0.993 0.003 0.979 0.011
Service and sales workers 0.981 0.001 0.952 0.002 0.983 0.004 0.969 0.005
Agriculture, forestry, & fishing 0090004 076 0006 0947 0005 0898 0009
. for skilled workers
Occupation 0.000
Assembling the device &
mechanical manipulation, & 0.972 0.002 0.958 0.004 0.986 0.003 0.969 0.010
function, practitioners
Simple labor workers 0.954 0.003 0.926 0.003 0.964 0.005 0.940 0.007
Jobless (housekeeper, student, etc.)  0.924 0.004 0.912 0.002 0.928 0.005 0.909 0.004
. Yes 0.961 0.001 0.932 0.001 0.957 0.003 0.927 0.003
Smoking 0.000
No 0.965 0.001 0.920 0.005 0.963 0.003 0913 0.016
Yes 0.947 0.006 0.879 0.003 0.938 0.009 0.884 0.007
Alcohol 0.000
No 0.964 0.001 0.941 0.001 0.961 0.002 0.943 0.003
Low 0.956 0.002 0.921 0.002 0.942 0.004 0.918 0.004
Activity level Moderate 0.967 0.001 0.940 0.002 0.964 0.003 0.936 0.004 0.000
High 0.970 0.002 0.941 0.003 0.982 0.003 0.932 0.013
1) p-value by the linear regression for complex sampling design.

ZEd 2 Zgd ugt AASE 2 AZdd a2 da AP $9F 05449, FdS 0379 sk
o FFagl o] WAE AT A, 9 2EUA T (p<0.001), B AEdAA AFRTE T 0.754,
oM A, 7HAS, wETE, A, AAEE IS 0518 S9kTH(p<0.05). o1 ~Ew A AT
o] A7 ate] A3 o] ek o 2EH & FET 0549, F-AdS 0360 v A ow yERs
2 ARl s AR, HAS, WSSE, AEAEH,  12(p<0.001), 94 2Edz HAITS FI3F 0.631,
A4, T, AALs Fo] A ] A3 Hedo] A-4dS 0424 SEATHp<0.001).

Ak W, G sEez HAGRAAE AFT, 7 RAE £EE A4 40l g6 B4 92 b
TLE, WEEE AY, VARE FFol Bale] Y AL B AW &5 £F 42 /1Fow sk,
t} oA 2EFH A AAG TN E A-), B85E 1 A 2Es AT 24 1.024], 3 1.054), 3}
&, AAEE gl o] e Jow Yyt 1539 S593L(p<0.001), H4d AEHX HIBPTS T

AFidE AAHE & ol EAVF S TheA A 141, S5t 1334, 3} 1.84H] =3 THp<0.05). <143

& BN A, 2SS |FOR Mwshd, ¢ 2E o A%, 2EdS APTY APAA ATLE 57
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Table 4. Odds ratio of influential factors on EQ-5D (Stress experience) (N=36,607)

Stress(No)  (N=30,598) Stress(Yes) (N=6,003)
Variable Category Male (N=12,694) Female (N=17,904) Male (N=2,800) Female (N=3,203)
Exp(B) P—vla)luc Exp(B) P-value Exp(B) P-value Exp(B) P-value
Age group Young adults 0.37(0.30-0.45) 0.36(0.30-0.43) 0.51(0.28-0.94) 0.42(0.27-0.65)
0.000 0.000 0.038 0.000
(Elderly) Middle adults 0.54(0.46-0.63) 0.54(0.48-0.62) 0.75(0.57-0.97) 0.63(0.48-0.82)
Lower 1.53(1.28-1.83) 1.72(1.49-1.98) 1.84(1.22-2.78) 1.34(0.99-1.83)
House i
°?;g:;‘;me Middle-lower 105(0.90-122) 0000 121(1.08-1.35) 0000 133(0.90-195) 0025  127(092-1.75) 0231
Middle-higher 1.02(0.88-1.18) 1.13(1.02-125) 1.41(0.95-2.09) 1.10(0.80-1.51)
<Elementary 2.16(1.79-2.62) 2.26(1.93-2.65) 1.88(1.26-2.81) 4.00(2.52-6.35)
education Middle school 172(142-2.09)  0.000 147(126-1.73)  0.000 1.53(0.98238)  0.001  236(1.40-397)  0.000
(=College)
High school 1.15(1.01-1.32) 1.15(1.03-1.29) 1.00(0.68-1.46) 1.24(0.81-1.89)
- Not marriage 0.79(0.60-1.03) 0.65(0.54-0.77) 0.58(0.27-1.23) 0.80(0.42-1.51)
Marriage status 0.209 0.000 0.093 0344
(Without spouse)  wyith spouse 0.83(0.67-1.04) 0.72(0.64-0.81) 0.65(0.44-0.97) 0.85(0.68-1.06)
Administrative o expert - cc0 54.081) 0.91(0.78-1.06) 0.62(0.36-1.06) 0.78(0.43-1.42)
position
Office worker 0.50(0.40-0.63) 0.76(0.64-0.90) 0.33(0.13-0.83) 0.78(0.32-1.89)
i I
Service and sales 0.53(0.43-0.64) 0.82(0.73-0.92) 0.62(0.37-1.04) 0.61(0.42-0.89)
workers
Occupation Agriculture, forestry, and
(Jobless) fishing for skilled 0.740.59-0.91) 0000 140.96-1.36) 0000 o75056-1.01) 0001 gg60.64-1.17) 0000
workers
Assembling the device
and mechanical 0.58(0.48-0.69) 0.62(0.48-0.80) 0.33(0.20-0.54) 0.52(0.28-0.99)
manipulation, and
function, practitioners
Simple labor workers  0.76(0.62-0.94) 0.74(0.64-0.85) 0.61(0.40-0.93) 0.49(0.36-0.66)
Smoking (Yes) No 0.93(0.83-1.03) 0177 0.70(0.59-0.82) 0.000 0.86(0.67-1.10) 0230  1.08(0.70-1.67)  0.718
Aleohol (Yes) No 10100.78-1.31) 0915  1.01(091-1.12) 0.884 1.14(0.78-1.66) ~ 0501  1.06(0.87-1.29)  0.586
o Low 1.15(0.98-1.34) 1.18(1.04-1.33) 1.79(1.22-2.63) 0.86(0.60-1.22)
Activity level 0.000 0.000 0.002 0.049
(High) Moderate 0.92(0.79-1.07) 1.00(0.89-1.13) 131(0.89-1.93) 0.70(0.49-0.99)
1) p-value by the logistic regression for complex sampling design (adjusted for age and spouse).
* reference value of the dependent variable: EQ-5D index =1, no problem in HRQOL.
o] AT Hho] A Fol JEFS WX = AoE e 115H], FF 142080, 2F o]} 2.164)] =9k3(p<0.001),
Stk 7HAS o R Qs AEE o Aol £41 0 o 2E#: HATTS 1F 1244, FF 2360, =
7t AL AL A5 A FEY B ES W 4 131 F o3} 4.008) EH3H(p<0.001). o] EA|AE 3]
Hl, S8k 1.218), 3} 1.729) ETH(p<0.001). B Av= #4004 AA S vkeh 2
WEFTHZ AR 4] ol EAVF 9 e AT AeEE A8 4o Aol EA7F g 7
s A Ao, diE ol stE S 7o R sy, e A A3, @A o] T APIE Q13 -9} H]5A
G 2EY A ARTEL 1F 1L15H, FE 1720, 2F B 7|30 Hlustd, g 2EdA APTS wj9-At
o3} 2.168] =%a(p<0.001), FA 2E& 2~ B F AT o FA 0.83H], P& 0.794] & FHOZ YERGIL
2 IE Apede w98, FF 1538, =& o]} (p<0.001), ¥4 Z=E#Hx vAHTL vj¢Ae}l 57
1.884] =AUTHp<0.01). o4 2Edx AdTLE 1F 0.654], & 0.584] wth(p<0.001). o4 2EH = 7
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P v gAkeh E71 0.720, vIE 065 e Ao
LFERE2(p<0.001), 934 2E g2 v A E S uf$-2et
71 0.854, & 0.801) WATHp<0.001). ©]& 3l
G o BE 71EY AS A79H gk 4 gFo
w2 AE RISHATHp<0.001).

A Z 704 ake] Al A7 IS
BA5 Ax, 528 71208 nustd, G 2EF
YT Gt EAA 0768, FHAY SHEEAA
0.749), 2|2} - AE7} - FAFTAAL 0.668], 715H &
FA - 7IAZA - ZHEAAL 0588, A2 - g F
ARZE 0.53490, AR-EALRE 0,508 S9eH(p<0.001). EA3
2Ed 2 AAETS T SHFAA 0.754, e
Ao AETE - HHAFAA R AR - FA)FARRE 0.62
v, @A 0.618), AFEFARIS} 75U 2 A
2 - 7| AZZ - ZYEAAL 0.338) SWkk(p<0.01). oA
2Ed 2 APwtE FH SUTAAL 114w, A2
S AETE - AT 0910, Al - Sl AR 0.82
H, AREEARY 0,768, S AR} 0.744), 7159
94 A AR 2EEARE 0628 T
(p<0.001). o] 2~E#Xx HAFTLS Y &HF
ARAE 0868, #He|AL - AETL - FEFARA R ART-EAL
A 0.781), Au| 2 - FulEARRE 0.610, TP ARE
0491, 7159 B AA - 71AEH - 2HIAA} 0.521)
ST (p<0.001).
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