Vol.28, No.4, November 2019: 355-364 ) ISSN(Print) : 1226-1726 ORIGINAL

Exerc Sci https://doi.org/10.15857/ksep.2019.28.4.355 - ISSN(Online) 2384-0544 ARTICLE
_— o upaa

2! dE| X AEY AL 2 O|FGQ SHEHd:
et Ql 7| et ZAG XI=2E 7|8 *OE

Associations between Psychological Stress and Exercise in Korean Adults: Finding
from the Korean Genome and Epidemiology Study

Eun Sun Yoon, Sae Jong Park, Soo Hyun Park
Department of Sport Science, Korea Institute of Sport Science, Seoul, Korea

PURPOSE: Psychological factors have been identified as an important factor underlying physical activity behavior in adults. However,
the extent to which these psychological factors impact physical activity behavior remains poorly understood. The aim of the study was
to examine the association between psychological stress and physical inactivity in subsets of data from the Korean Genome and Epide-
miology Study (KoGES).

METHODS: 69,219 participants (24,025 men) aged 40-69 were drawn from urban and rural community based cohort studies, which
are subprojects of KoGES. We analyzed the association between psychological stress and physical inactivity using logistic regression.
Cox’s proportional hazard regression analysis was used to estimate the hazard ratios (HRs) and 95% confidence intervals (Cls) of exer-
cise behavior changes according to psychological stress level changes.

RESULTS: Compared to the healthy stress group, the likelihood of physical inactivity was increased in high-risk stress group (men
OR=1.88,95% CI 1.63-2.17, p<.001, women OR=2.24 95% CI, 2.04-2.47, p<.001). During the mean follow-up period of 4.6 years,
compared to the sustained healthy stress, the group with increased stress level was at a higher risk of remaining physical inactive (men
HR=2.16,95% CI 1.24-3.69, p<.001, women HR=1.54, 95% CI 1.12-4.06, p<.001), and the risk becoming physical inactive (men
HR=2.33,95% CI 1.33-4.09, p=.003, women HR=2.13,95% CI 1.12-4.06, p=.021).

CONCLUSIONS: These results suggest that the psychological stress could be barrier of exercise participation. Management of psycho-
logical stress should be considered in the strategy for promoting exercise participation in the community.
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Table 1. Subject characteristics

Variables Male (n=24,025) Female (n=45,194)
Age (yr) 55+9 53+8
BMI (kg/m?) 244+27 23.7+29
SBP (mmHg) 1259+ 144 1209+15.2
DBP (mmHg) 789+9.7 749+9.7
HR (bpm) 68.2+94 69.0+£9.0
Waist (cm) 859+75 78.6+83
Glucose (mg/dL) 99.4+226 928+17.3
HbA1C (%) 58+0.8 57+0.7
TC (mg/dL) 19231348 199.6+£35.5
TG (mg/dL) 149.5+104.1 114.7+74.0
HDL-C (mg/dL) 485+11.8 55.1+£129
LDL-C (mg/dL) 114.1+£31.9 121.7+32.2
SF- PWI score 14673 166+7.8
Healthy (<8) 3,716 (15.5) 4,769 (10.6)
Potential stress (9-26) 18,578 (77.3) 35,172 (77.8)
High-risk stress (>27) 1,731(7.2) 5,253 (11.6)
Education
Elementary school 2,816(11.8) 9,589 (21.4)
Middle school 3,152(13.2) 8,133(18.1)
High school 9,409 (39.5) 18,869 (42.1)
Higher college 8,469 (35.5) 8,252 (18.4)
Monthly income (10,000 won)
<100 2,088 (9.9) 5121(13.2)
100-199 4,163 (19.8) 8,128 (20.9)
200-299 4,833 (23.0) 8,748 (22.5)
>300 9,937 (47.3) 16,824 (43.3)
Current married 22,712 (95.4) 39,455 (88.0)
Current alcohol drinking 17,089 (71.2) 13,140 (29.2)
Current smoker 6,626 (27.6) 770(1.7)
Regular exercise 13,749 (57.2) 23,547 (52.1)

Data represent Mean £ SD or n(%).

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood
pressure; HR, resting heart rate; HbA1C, Hemoglobin Alc; TC, total choles-
terol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C,
Low-density lipoprotein cholesterol; SF-PWI, Short Form Psychological
Well-being Index.
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Table 2. Health related behavior and cardiovascular risk factors according to psychological stress level

Male (n=24,025) Female (n=45,194)
Variables Healthy Potential stress  High-risk stress ~ p-value Healthy Potential stress  High-risk stress p-value
(n=3,716) (n=18,578) (n=1,731) (n=4,769) (n=35,172) (n=5,253)

SF-PWI score 44+27 15.1+4.5° 31.0+4.0°° <.001 48126 16.0+4.7° 31.5+4.5%° <.001
Age (year) 56+9 55+8° 55+9*° <.001 53+8 53+8° 54+8 <.001
BMI (kg/m?) 247+27 244+2.7° 242+29°° <.001 238+29 23.7+29° 23.9+3.1° <.001
Waist (cm) 86.5+7.2 85.8+7.5° 85.6+8.0° <.001 788+8.2 785+82° 793+8.7*° <.001
SBP (mmHg) 127.0+14.9 125.7+£14.2° 125.6+15.2° <.001 121.8+15.7 120.7+£15.0° 1214+16.0° <.001
DBP (mmHg) 79.2+9.9 79.8+9.6° 79.8+9.9°° <.001 753+99 74.8+9.6° 75.6+10.1°  <.001
HR (bpm) 68.2+9.7 68.2+9.3 68.8+9.9° .055 69.2+9.2 68.9+8.9" 69.3+9.6° .003
Glucose (mg/dL) 99.7+£225 99.3+224 100.2+254 183 92.0+16.0 92.7+17.0° 94.2+20.2**  <.001
HbA1C (%) 58+08 58+0.8 59+1.0° 058 57+06 5.7+0.7° 58+0.7>° <.001
TC (mg/dL) 1914+333  192.6+349 191.5+36.0 J18 19994357 199.6+353 199.5+36.8 793
TG (mg/dL) 147.9+108.7 149.4+1029 154.4+106.3° 095 11611767  1133171.7° 122.9+85.1°*  <.,001
HDL-C (mg/dL) 484114 486+11.8 482+12.2 452 546+12.7 553+129° 54.0+12.7**  <.001
LDL-C (mg/dL) 113.8+31.2 1143+£32.0 112.7+32.8° 102 1222+324 121.7+£328 121.2+£333 269
Education <.001 <.001

Elementary school 456 (12.4) 2,046 (11.1) 314(18.3) 953 (20.2) 6,918 (19.8) 1,719 (33.0)

Middle school 483(13.1) 2,400 (13.0) 269 (15.6) 884 (18.8) 6,226 (17.8) 1,023 (19.7)

High school 1,331 (36.1) 7,403 (40.1) 675 (39.3) 1,950 (41.4) 15,040 (43.1) 1,879 (36.1)

Higher College 1,414 (384) 6,324 (35.7) 461 (26.8) 926 (19.7) 6.745 (19.3) 581(11.2)
Monthly income (10,000 won) <.001 <.001

<100 272 (8.6) 1,544 (94) 272(19.4) 491 (124) 3,561 (11.6) 1,069 (25.7)

100-199 593(18.8) 3,240 (19.7) 330(23.5) 712(18.1) 6,427 (20.9) 989 (23.8)

200-299 664 (21.1) 3,877 (23.5) 292(20.8) 820(20.8) 7,112(23.7) 816 (19.6)

>300 1,617 (51.4) 7,810(47.4) 510(36.3) 1,921 (48.7) 13,624 (44.3) 1,279 (30.8)
Current married 3,561(96.6) 17,611 (95.6) 1,540 (90.3) <.001 4202(88.6) 30,987(88.7) 4,275 (82.4) <.001
Current alcohol drinking 2,562(69.0) 13,328(71.8) 1,199 (69.3) 052 1,361(286) 10,192(29.1) 1,587 (30.4) .003

Alcohol quantity (g/day) 2311316 23.0+284 31.4+£82.8° <.001 6.0+126 56+109 73+13.7** <001
Current smoker 842 (22.7) 5,132 (27.6) 652 (37.7) <.001 43(0.9) 544 (1.6) 183 (3.5) <.001

Smoking quantity perday ~ 17.4+9.5 17.5+9.6 187+10.0*®  <.001 8.7+6.1 9.5+6.5 113+£9.0*° <.001
Energy (kcal/day) 1,897.1+556.5 1,8403+5314* 1,7802+602.6*> <.001 1,7258+547.7 1,701.44+549.3° 1,623.6+618.6 <.001
Exercise <.001 <.001

Yes 2,373(639) 10,641 (57.3) 735 (42.5) 2915(61.1) 18,554 (52.8) 2,078 (39.6)

Frequency (times/week) 42+2.1 39+20° 3.6+2.0% <.001 43+19 40+1.8° 3.8+1.9% <.001

Volume (min/day) 96.1+65.6 95.9+69.7 85.8+59.3%° .001 83.1+£535 776+48.7° 69.7+46.1°>  <.001

mean volume (min/week) 379.6+295.2 346.5+279.0° 2955+2456° <.001 347.1+2602 301.5+2225° 265.1+246.9°* <.001
Obesity 1,644 (44.2) 7,414 (39.9) 664 (38.4) <.001 1,469(30.8) 10,101(28.7) 1,691 (32.2) 614
Metabolic syndrome 1,594 (44.2) 7,686 (42.5) 732 (44.0) 377  1,330(28.9) 9,576 (27.9) 3,368 (33.5) <.001
Hypertension 1,411 (38.0) 6,957 (37.5) 709 (41.1) 152 1,241 (26.1) 8,927 (25.4) 1,581 (30.2) <.001
Diabetes 492 (13.6) 2,485 (13.7) 260 (15.5) 149 271 (8.0) 2,592 (7.5) 506 (9.9) <.001
Cardiovascular disease 174 (4.9) 1,111 (6.3) 148 (9.3) <.001 107 2.3) 965 (2.8) 266 (5.5) <.001

Data represent Mean +SD or n (%).

BMI, body mass index; SF-PWI, Short Form Psychological Well-being Index; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR, resting heart rate;
HbA1C, Hemoglobin A1¢; TG, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, Low-density lipoprotein cholesterol.
p-value were calculated by one way ANOVA, °p <.05 vs. healthy group, °p <.05 vs. potential stress group.
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Table 3. Association between psychological stress and physical inactivity

Predictor Male Female
variables OR(95%Cl)  p-value OR(95%Cl)  p-value

Crude

SF-PWI score 1.04(1.03-1.04) <.001 1.03(1.03-1.04) <.001
Healthy 1 (reference) 1 (reference)
Potential stress  1.32(1.23-142) <.001 1.41(1.32-1.50) <.001
High-risk stress  2.39(2.13-2.69) <.001 240(2.22-260) <.001

Model 1

SF-PWI score 1.03(1.02-1.03) <.001 1.03(1.03-1.03) <.001
Healthy 1 (reference) 1 (reference)
Potential stress  1.32(1.22-1.44) 1.45(1.35-1.55) <.001
High-risk stress  1.98(1.73-2.26) <.001  2.22(2.03-243) <.001

Model 2

SF-PWI score 1.03(1.02-1.03) <.001T 1.03(1.03-1.03) <.001
Healthy 1 (reference) 1 (reference)
Potential stress  1.31(1.21-1.43)  <.001 44 (1.35-1.55) <.001
High-risk stress  1.89(1.65-2.17) <.001  2.22(2.03-244) <.001

Model 3

SF-PWI score 1.03(1.02-1.03) <.001 1.03(1.03-1.03) <.001
Healthy 1 (reference) 1 (reference)
Potential stress  1.31(1.20-143) <.001 147(1.36-1.57) <.001
High-risk stress  1.88(1.63-2.17) <.001  2.24(2.04-247) <.001

Model 1: adjusted for age, income, education, marry; Model 2: adjusted for
Model 1 plus smoking, alcohol consumption; Model 3: adjusted for Model
2 plus obesity level. hypertension, diabetes, metabolic syndrome, cardio-
vascular disease.

OR, odd ratio; Cl, confidence interval; SF-PWI, Short Form Psychological
Well-being Index.

A7l A A A YTt e 7 AEY AT SR AT S5 F
S A =7 R} 1.4280(95% CI 1.13-1.79, p=.003) A} 1.244}(95%
CL 1.02-1.79 p=.032) &tk A7<toll A I EF0 2 AEH AL 2
71et Flcke] 749 W=} 2.331(95% CI 1.33-4.09, p=.003) &J&} 2.138)
(95% CI 1.12-4.06, p=.021) 25 S 24 Sl 7} =9bch 704 ~
Efao g fAE Ydolh e &5 ST W A=A 173
1}(95% CI 1.40-2.12, p<.001), oA} 1.508(95% CI 1.26-1.79, p<.001) =%
om, YA AEHAGA I e ' AEHA 230] ST
Zleh2 J7} 1.994(95% CI 1.46-2.66, p<.001), 912} 1.821H(95% CI 1.47-
2,66, p<.001) &5 T WA HE =T} =0T AT =S FA
3 Aoko &% 2o Uil 913 = 7} U} 1.958[(95% CI 1.33-2.87,
p=.001), 52} 2.208(95% CI 1.72-2.81, p<.001) k0., 19| F o] A
HAA 2B Ao 7 ZAasiteie &5 ST A AdEs &

AR 02 25| E=cH(E A} HR 176, 95% CI 1.35-2.28, p<.001; &
A} HR 1.58, 95% CI 1.30-1.93, p<.001). 12}, A2 AEH A 9 31
TN AT R AEY A pFo] At [Tk HY B &
& ST =Tt SAR = o8] Qqkth(Figure 2).
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Fig. 1. Changes in exercise volume by psychological stress level changes. (A) male; (B) female. Data represent Mean+SD. p-value were calculated by one
way ANOVA, *p<.05 vs. healthy to healthy group (sustained healthy stress group). PS, potential stress group; HRS, high-risk stress group.,
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Decrease risk of Increase risk of
always physical inactivity  always physical inactivity Male
HR (95% CI) pvalue
HRS toHRS ] J—— 1.40 (1.09-1.79) 0.008
HRS to PS 7 L 1.16 (0.94-1.42) 0.169
HRS to Healthy ] === 0.75 (0.52-1.17) 0.110
PSto HRS ] ;e 1.45 (1.15-1.82) 0.002
PStoPS - Ml 1.30 (1.10-1.54) 0.002
PSto Healthy - e 0.96 (0.79-1.16) 0.672
Heakhyto HRS - : 2.16 (2.17-3.69) 0.005
Healthy to PS — :. o 1.25 (1.031.52) 0.024
Healthy to Healthy = (] 1'0{_) {reference)
t T T 1
0 1 2 3 4
Hazard ratio
Decrease risk of Increase risk of Male
Py Y
- HR (95% Cl) p value
HRS toHRS —— 1.95 (1.33-2.87) 0.001
HRStoPS I —— 1.76 (1.35-2.28) <0.001
HRS to Healthy —— 0.78 (0.44-1.37) 0.379
PSWHRS e 1.99 (1.46.2.66) <0.001
PStoPs % i 1.73 (1.40.2.12) <0.001
PStoHealthy - H— 1.13 (0.99-1.43) 0.324
Healthyto HRS = 2.33 (1.334.09) 0.003
Healthyto PS - —— 1.42 (1.131.79) 0.003
Healthyto Healthy 100 {reference)
T T T T 1
0 1 2 3 4 5

Hazard ratio

Increase risk of Female

always physical inactivity

Decreaserisk of
always physical inactivity

<+

HR (95% CI) pvalue

HRS to HRS | 1.54 (1.28-1.84) <0.001
HRS to PS 1.15 (0.96-1.35) 0.078
HRS to Healthy = —e— 0.59 (0.45-0.77) <0.001
PSto HRS - 1.40 (1.18-1.66) <0.001
PStoPS 1.28 (1.11-1.48) <0.001

PS to Healthy | 0.95 (0.81-1.12) 0.567

1.43 (0.96-2.12) 0.081

1.15(0.98-1.36) 0.097

> = -
——
—e—i
L —e—
D ——
—a—
Healthy to HRS | I-:—.—i
——

Healthyto PS = =z
Healthy to Healthy = . 1.00 (reference}
T T T T 1
0.0 0.5 1.0 15 20 25
Hazard ratio
Decrease risk of _Increase riskof Female
phy y  becomephy
< » « > HR (95% CI) pvalue
HRS toHRS = : —— 2.20 (1.72-2.82) <0.001
HRStoPS Lo 1.58 {1.30-1.93) <0.001
HR& to Healthy. = L 0.82 (0.56-1.20) 0.303
PStoHRS D —e—i 1.82 (1.47.2.66) <0.001
PStoPS = M | 1.50 (1.26-1.79) <0.001
PSto Healthy = - 1.02 (0.841.25) 0.827
Healthy to HRS = : 2,13 (1.124.06) 0.021
HealthytoPS i 1.24 (1.02-1.79) 0.032
Healthy to Healthy - . 1.00 (reference)
t T T T 1
0 1 2 3 4 5

Hazard ratio

Fig. 2. HRs and 95% Cl for always physical inactivity and becomes physical inactivity according to psychological stress changes. PS, potential stress group;

HRS, high-risk stress group.
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