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Abstract

Background: The purpose of this study was to examine the association between resting heart rate (RHR)
and symptoms of depression among Korean adults.

Methods: This study used data of Korean adults obtained from the Korea National Health and Nutrition
Examination Survey (KNHNES, 2015~2018). After excluding participants with missing data, a total of
14,021 participants were included for analysis. Participants were classified as depressed if they had
experienced depression within the past two weeks, or were currently depressed, or were diagnosed as
depressed. For the main analysis, participants were classified into five groups by resting heart rate
(RHR), i.e., <60 bpm (beats per minute), 60~69 bpm, 70~79 bpm, 80~89 bpm, and =90 bpm. The
correlation between RHR and symptoms of depression was examined using logistic regression analysis
after controlling for the confounders.

Results: Compared to the participants with RHR of <60 bpm, the participants with RHR of 80~89 bpm
or 290 bpm showed higher level of symptoms of depression. [Men: 80~89 bpm by 1.77 (95%
confidence interval [Cl] 1.07~2.93) and >90 bpm by 3.20 (95% Cl, 1.68~6.08), Women: >90 bpm by
1.71 (95% Cl, 1.04~2.81)]. Further stratified analyses were performed and vyielded similar results
regardless of the potential confounders such as age, BMI, income, marital status, and levels of physical
activity.

Conclusions: RHR was significantly associated with symptoms of depression. This study suggests the
importance of RHR as a predictor of the risk of depression.

Key Words: Korean adults, Resting heart rate, Depressive symptoms
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Subject from Korean adults:
The KNHNES (2015~2018)
n=25334 Exclusion (n=2,604):
1. Missing data
- Depression
- Resting heat rate
v 2. Resting heart rate
- Less than 40 bpm & exceeds 200 bpm
n=22,730

Exclusion (n=8,709):

Subjects have been diagnosed as
| thyroid disease, thyroid cancer and CVD
Y (myocardial infarction, angina pectoris, stroke, hypertension)

Subjects in case group
n=14,021

KNHNES, Korea National Health and Nutrition Examination Survey
CVD, cardio vascular disease; bpm, beats per minute

Fig. 1. Flow chart of the inclusion and
exclusion process of the subjects.
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Table 1. Characteristics of study subject according to heart rate

Men All <60 bpm 60~69 bpm 70~79 bpm 80~89 bpm 290 bpm p-value
(n=5,815) (n=484) (n=2,995) (n=1,409) (n=782) (n=145)
Age <.001
M, SD (year) 45.1+16.1 51.5+15.6 45.6+15.7 43.1+15.9 43.1+16.9 44.5+16.7
<40 year 2,388 (41.1) 120 (5.0) 1,179 (49.4) 655 (27.4) 374 (15.7) 60 (2.5)
40~59 year 2,200 (37.8) 205 (9.3) 1,182 (53.7) 500 (22.7) 255 (11.6) 58 (2.6)
>60 year 1,227 (21.1) 59 (13.0) 634 (51.7) 254 (20.7) 153 (12.5) 27 (2.2)
BMI, kg/m? n (%) <.001
M, SD (kg/m?) 24.0+3.2 24.0+3.0 24.0+3.1 242+3.4 23.9+3.6 23.1+3.8
<23 I<g/m2 2,248 (38.7) 186 (8.3) 1,139 (50.7) 508 (22.6) 337 (15.0) 78 (3.5)
23~24.9 kg/m2 1,571 (27.0) 131 (8.3) 871 (55.4) 357 (22.7) 176 (11.2) 36 (2.3)
>25 kg/m? 1,983 (34.1) 164 (8.3) 981 (49.5) 541 (27.3) 267 (13.5) 30 (1.5)
Missing 13 (0.2) 3 (0.6) 4 (0.1) 3 (0.2 2 (0.3 1(0.7)
Smoking, n (%) <.001
Never 1,632 (26.3) 119 (7.8) 794 (51.8) 366 (23.9) 220 (14.4) 33 (2.2)
Previous 2,091 (36.0) 219 (10.5) 1,138 (54.4) 488 (23.3) 214 (10.2) 32 (1.5)
Current 2,172 (37.4) 143 (6.6) 1,054 (48.5) 550 (25.3) 346 (15.9) 79 (3.6)
Missing 20 (0.3) 3 (0.6) 9 (0.3 5 (0.4) 2 (0.3) 1(0.7)
Alcohol, n (%) 116
Never 235 (4.0) 23 (9.8) 116 (49.4) 60 (25.5) 30 (12.8) 6 (2.6)
Previous 641 (11.0) 70 (10.9) 301 (47.0) 167 (26.1) 83 (12.9) 20 (3.1)
Current 4,919 (84.6) 388 (7.9) 2,569 (52.2) 1,177 (23.9) 667 (13.6) 118 (2.4)
Missing 20 (0.3) 3 (0.6) 9 (0.3) 5 (0.4) 2 (0.3) 1(0.7)
Education, n (%) .001
Primary school 541 (9.9) 63 (11.6) 283 (52.3) 103 (19.0) 70 (12.9) 22 (4.1)
Middle school 417 (7.2) 43 (10.3) 209 (50.1) 100 (24.0) 55 (13.2) 10 (2.4)
High school 2,142 (36.8) 151 (7.0) 1,067 (49.8) 550 (25.7) 312 (14.6) 62 (2.9
Above 2,685 (46.2) 225 (8.4) 1,420 (52.9) 648 (24.1) 342 (12.7) 50 (1.9)
Missing 30 (0.5) 2 (0.4) 16 (0.5) 8 (0.6) 3 (0.4) 1(0.7)
Income, n (%) <.001
Low 700 (12.0) 55 (7.9) 313 (44.7) 160 (22.9) 134 (19.1) 38 (5.4)
Middle 3,141 (54.0) 253 (8.1) 1,659 (52.8) 753 (24.0) 402 (12.8) 74 (2.4)
High 1,962 (33.7) 175 (8.9) 1,021 (52.0) 491 (25.0) 242 (12.3) 33 (1.7)
Missing 12 (0.2) 1(0.2) 2 (0.1) 5 (0.4) 4 (0.5) 0 (0.0)
Working status, n (%) <.001
Yes 4,455 (76.6) 374 (8.4) 2,372 (53.2) 1,065 (23.9) 554 (12.4) 90 (2.0)
No 1,334 (22.9) 109 (8.2) 608 (45.6) 336 (25.2) 227 (17.0) 54 (4.0)
Missing 26 (0.4) 1 (0.2 15 (0.5) 8 (0.6) 1(0.1) 1(0.7)
Marital status, n (%) <.001
Yes 3,831 (65.9) 376 (9.8) 2,068 (54.0) 864 (22.6) 449 (11.7) 74 (1.9
No 294 (5.1) 29 (9.9) 121 (41.2) 85 (28.9) 45 (15.3) 14 (4.8)
Total physical activity, .031
n (%)
<600kl\/IETs—min/ 3,855 (66.3) 305 (7.9) 1,976 (51.3) 920 (23.9) 551 (14.3) 103 (2.7)
wee
Z600kl\/IETs—min/ 1,960 (33.7) 179 (9.1) 1,019 (52.0) 489 (24.9) 231 (11.8) 42 (2.1)
wee
Stress status <.001
Low 4,262 (73.6) 385 (9.0) 2,232 (52.4) 1,001 (23.5) 555 (13.0) 89 (2.1)
High 1,531 (26.4) 96 (6.3) 753 (49.2) 403 (26.3) 224 (14.6) 55 (3.6)
Missing 22 (0.4) 3 (0.6) 10 (0.3) 5 (0.4) 3 (0.4) 1(0.7)
Depressive symptoms, 347 (6.0) 24 (5.0) 151 (5.0) 89 (6.3) 62 (7.9 21 (14.5) <.001

n (%)




Resting Heart Rate and Depression 153

Table 1. Characteristics of study subject according to heart rate (continued)

All <60 bpm 60~69 bpm 70~79 bpm 80~89 bpm 290 bpm

Women (n=8,206) (n=324) (n=3,925) (n=2,332) (n=1,383) (n=242) p-value
Age <.001
M, SD (year) 45.1+15.1 53.0+14.0 47.0+£14.6 44.0+£15.0 40.6+15.0 39.9+15.7
<40 year 3,210 (39.1) 59 (1.8) 1,281 (39.9) 968 (30.2) 760 (23.7) 142 (4.4)
40~59 year 3,474 (42.3) 162 (4.7) 1,827 (52.6) 967 (27.8) 450 (13.0) 68 (2.0)
260 year 1,522 (18.5) 103 (6.8) 817 (53.7) 397 (26.1) 173 (11.4) 32 (2.1)
BMI, kg/m?, n (%) .002
M, SD (kg/mz) 22.8+3.4 23.2+3.2 22.9+3.3 22.8+3.3 22.6+3.7 23.1+4.2
<23 kg/m2 4,752 (57.9) 165 (3.5) 2,256 (47.5) 1,349 (28.4) 847 (17.8) 135 2.9
23~24.9 kg/m2 1,557 (19.0) 74 (4.8) 765 (49.1) 455 (29.2) 229 (14.7) 4 (2.2)
>25 kg/m2 1, 879 (22.9) 84 (4.5) 897 (47.7) 520 (27.7) 305 (16.2) 3 (3.9
Missing 8 (0.2 1(0.3) 7 (0.2) 8 (0.3) 2 (0.1) 0 (0.0)
Smoking, n (%) <.001
Never 7,204 (87.9) 296 (4.1) 3,491 (48.5) 2,037 (28.3) 1,195 (16.6) 185 (2.6)
Previous 518 (6.3) 19 3.7) 225 (43.4) 149 (28.8) 94 (18.1) 31 (6.0)
Current 445 (5.4) 9 (2.0) 195 (43.8) 132 (29.7) 86 (19.3) 23 (5.2)
Missing 39 (0.5) 0 (0.0) 14 (0.4) 14 (0.6) 8 (0.6) 3(1.2)
Alcohol, n (%) .002
Never 899 (11.0) 52 (5.8) 433 (48.2) 251 (27.9) 127 (14.1) 36 (4.0)
Previous 1,414 (17.2) 65 (4.6) 640 (45.3) 419 (29.6) 248 (17.5) 42 (3.0)
Current 5,859 (71.4) 207 (3.5) 2,841 (48.5) 1,650 (28.2) 1,000 (17.1) 161 (2.7)
Missing 34 (0.4) 0 (0.0) 11 (0.3) 12 (0.5) 8 (0.6) 3(1.2)
Education, n (%) <.001
Primary school 1,070 (13.0) 72 6.7) 527 (49.3) 289 (27.0) 156 (14.6) 26 (2.4)
Middle school 695 (8.5) 39 (5.6) 382 (55.0) 181 (26.0) 3 (10.5) 20 (2.9)
High school 2,855 (34.9) 113 (4.0) 1,391 (48.7) 792 (27.7) 471 (16.5) 88 (3.1)
Above 3, 556 (43.3) 99 (2.8) 1,610 (45.3) 1,063 (29.9) 678 (19.1) 106 (3.0)
Missing 0 (0.4) 1(0.3) 15 (0.4) 7 (0.3 5 (0.4) 2 (0.8)
Income, n (%) <.001
Low 1,054 (12.8) 51 (4.9 459 (43.5) 306 (29.0) 190 (18.0) 48 (4.6)
Middle 4,426 (53.9) 168 (3.8) 2,083 (47.1) 1,258 (28.4) 779 (17.6) 138 (3.1)
High 2,699 (33.0) 105 (3.9) 1,370 (50.8) 760 (28.2) 408 (15.1) 56 (2.1)
Missing 27 (0.3) 0 (0.0) 13 (0.3) 8 (0.3) 6 (0.4) 0 (0.0)
Working status, n <.001
%,
Yes 4,656 (56.7) 193 (4.1) 2,302 (49.4) 1,328 (28.5) 727 (15.6) 106 (2.3)
No 3,525 (43.0) 131 (3.7) 1,610 (45.7) 998 (28.3) 651 (18.5) 135 (3.8)
Missing 25 (0.3) 0 (0.0 13 (0.3) 6 (0.3) 5 (0.4) 1 (0.4)
Marital status, n (%) <.001
Yes 5,614 (68.4) 228 (4.1) 2,783 (49.6) 1,562 (27.8) 899 (16.0) 142 (2.5)
No 968 (11.8) 61 (6.3) 490 (50.6) 253 (26.1) 133 (13.7) 31 (3.2)
Total physical .730
activity, n (%)
<600k|\/IETs—min/ 6,164 (75.1) 234 (3.8) 2,951 (47.9) 1,749 (28.4) 1,050 (17.0) 180 (2.9)
wee
2600kMETs—min/ 2,042 (24.9) 90 (4.4) 974 (47.7) 583 (28.6) 333 (16.3) 62 (3.0)
wee
Menopausal status, n <.001
(%)
Yes 2,887 (20.6) 195 (6.8) 1,590 (55.1) 742 (25.7) 310 (10.7) 50 (1.7)
No 5,225 (37.3) 128 (2.4) 2,284 (43.7) 1,566 (30.0) 1,058 (20.2) 189 (3.6)
Stress status <.001
Low 5,714 (70.0) 237 (4.1) 2,820 (49.4) 1,584 (27.7) 921 (16.1) 152 (2.7)
High 2,452 (30.0) 86 (3.5) 1,091 (44.5) 735 (30.0) 454 (18.5) 86 (3.5)
Missing 40 (0.5) 1(0.3) 14 (0.4) 13 (0.6) 8 (0.6) 4 (1.7)
Depressive 898 (10.9) 37 (11.4) 409 (10.4) 239 (10.2) 173 (12.5) 40 (16.5) .009

symptoms, n (%)

Data shown represent number (%). Statistical analysis was performed by frequency analysis.
bpm: beats per minute, BMI: Body mass index, MET: Metabolic equivalents. Bold: p<.05.

o/do] HLol= FAHA UetEth A9S AR T, =5 o7, &< o, A8AH, AAEE oF, BMI,

Al A7t 60 bpm HIFHQIL o3} H W 5S o 90 AgsZ AT W &= ¢ ug% 1.71 (95% CI,
bpm ©°]4<}l o9 & AFES 1.90 95% CI, 1.17 1.04~2.81)8] =4 Yebgth(Table 2). 371202 HH
~3.09)H2 =A degor, B3 BS5+E, 7HAS, Al Aldreel 9-2310] AAE ERIsty] o) HPA AlEf
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Table 2. Association of resting heart rate with depressive symptoms, odds ratio (95% confidence interval)

Model 2

Model 3

1.08 (0.69~1.68)
1.40 (0.88~2.23)
1.78 (1.09~2.91)

1.32 (1.18~1.47)

0.99 (0.69~1.42)
1.02 (0.71~1.48)
1.35 (0.92~1.98)

RHR (bpm) Number of case Model 1
Men
<60 bpm 24/484 1
60~69 bpm 151/2995
70~79 bpm 89/1409
80~89 bpm 62/782
>90 bpm 21/145 3.47 (1.86~6.45)
p for linear trend <0.001
Per 10 increment in RHR
Women
<60 bpm 37/324 1
60~69 bpm 409/3925
70~79 bpm 239/2332
80~89 bpm 173/1383
>90 bpm 40/242

p for linear trend
Per 10 increment in RHR

1.90 (1.17~3.09)
<0.001
1.16 (1.08~1.25)

1
1.07 (0.68~1.67)
1.34 (0.84~2.15)
1.61 (0.98~2.65)
2.88 (1.53~5.41)
<0.001
1.26 (1.13~1.41)

1
1.01 (0.70~1.45)
0.99 (0.68~1.44)
1.32 (0.90~1.95)
1.66 (1.01~2.73)
<0.001
1.13 (1.05~1.22)

1
1.12 (0.71~1.78)
1.42 (0.88~2.29)
1.77 (1.07~2.93)
3.20 (1.68~6.08)
<0.001
1.29 (1.15~1.44)

1

1.03 (0.72~1.48)

1.02 (0.70~1.48)

1.36 (0.92~2.00)

1.71 (1.04~2.81)
<0.001

1.14 (1.05~1.23)

Statistical analysis was performed by logistic regression analysis, OR: Odds Ratio, 95% CI: 95% confidence interval; RHR, resting heart rate, Model 1: adjusted

for age, Model 2: adjusted for model 1 variables+education, income, drinking, smoking, marital status, work status, Model 3: adjusted for model 2

variablestbody mass index+ttotal physical activity, Bold: p<.05.

Table 3. Association of resting heart rate with depressive symptoms, odds ratio (95% confidence interval)

Model 1

Model 2 Model 3

RHR (bpm) Number of case
Men
Q1 (>60 bpm) 67/1495
Q2 (61~67 bpm) 58/985
Q3 (68~71 bpm) 50/1001
Q4 (72~76 bpm) 89/1406
Q5 (>77 bpm) 83/928
p for linear trend
Per tile increment in RHR
Women
Q1 (>60 bpm) 140/1314
Q2 (61~67 bpm) 137/1335
Q3 (68~71 bpm) 169/1601
Q4 (72~76 bpm) 239/2327
Q5 (>77 bpm) 213/1629

p for linear trend

Per tile increment in RHR

1

1.36 (0.95~1.95)

1.15 (0.79~1.68)

1.51 (1.09~2.09)

2.18 (1.56~3.05)
<0.001

1.32 (1.18~1.47)

1
0.99 (0.77~1.27)
1.07 (0.84~1.35)
1.05 (0.84~1.32)
1.47 (1.16~1.85)
<0.001
1.16 (1.08~1.25)

1
1.33 (0.93~1.91)
1.12 (0.77~1.64)
1.44 (1.03~2.00)
1.93 (1.38~2.71)
<0.001
1.26 (1.13~1.41)

1
0.98 (0.76~1.26)
1.04 (0.82~1.33)
0.99 (0.79~1.24)
1.37 (1.08~1.73)
<0.001
1.13 (1.05~1.22)

1
1.35 (0.94~1.95)
1.16 (0.79~1.69)
1.47 (1.06~2.05)
2.02 (1.44~2.85)
<0.001
1.28 (1.15~1.43)

1
0.98 (0.76~1.26)
1.05 (0.83~1.34)
1.01 (0.80~1.26)
1.39 (1.10~1.76)
<0.001
1.13 (1.05~1.22)

Statistical analysis was performed by logistic regression analysis, OR: Odds ratio, 95% Cl: 95% confidence interval RHR: Resting heart rate, Model 1: adjustec
for age, Model 2: adjusted for model 1 variables+education, income, drinking, smoking, marital status, work status, Model 3: adjusted for model 2

variablestbody mass index+ttotal physical activity, Bold: p<.05.

5 W 10 bpm °] oty 5E9(Quintile)2 U+o]
A% A3 oY BF PFA] Aot ¥ I5(Q1)
o H5f &2 I1F(Q4, Q54 = A ECl FYsHA
Z7Fol= AS ERIstHtH(Table 3).
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Table 4. Stratified analyses on the association between resting heart rate and depressive symptoms in men, odds ratio (95% confidence interval)

Men ,\‘ur(?abse(‘er o <(Sg4t§%n 6(()n:62?98%))rﬂ 7(()n=??488)m 80~89 bpm (n=782) >(g(=)1kjlggn inté)raf((:)trion
Age <0.001
<40 year 130/2388 1 1.37 (0.48~3.88) 2.10 (0.73~6.01) 1.41 (0.47~4.29) 1.93 (0.46~8.15)
40~59 year 120/2200 1 1.86 (0.78~4.41) 1.19 (0.45~3.12)  3.84 (1.562~9.71) 9.34 (3.24~26.93)
>60 year 97/1227 1 0.71 (0.37~1.39) 1.23 (0.60~2.51) 1.39 (0.64~3.02) 1.17 (0.30~4.62)
BMI 0.154
<23 kg/m? 133/2248 1 0.73 (0.38~1.38) 0.80 (0.40~1.61) 1.12 (0.55~2.30) 1.54 (0.61~3.88)
23~24.9 kg/m* 103/1571 1 2.07 (0.73~5.87) 2.43 (0.82~7.23) 2.61 (0.82~8.31) 9.95 (2.75~35.95)
>25 kg/m? 110/1983 1 1.18 (0.49~2.84) 1.70 (0.69~4.20) 2.06 (0.80~5.34) 2.15 (0.48~9.63)
Income 0.064
Low 81/700 1 0.76 (0.32~1.80) 0.56 (0.21~1.47) 0.89 (0.35~2.31) 2.58 (0.87~7.68)
Middle 167/3141 1 1.31 (0.64~2.67) 2.18 (1.05~4.52) 2.12 (0.97~4.63) 2.51 (0.85~7.39)
High 98/1962 1 1.27 (0.53~3.05) 1.33 (0.53~3.35) 2.04 (0.78~5.34)  4.80 (1.35~17.10)
Marital status 0.086
Yes 176/3831 1 1.40 (0.75~2.59) 1.63 (0.84~3.16)  2.75 (1.40~5.43)  3.47 (1.30~9.26)
No 50/294 1 0.80 (0.23~2.75) 0.74 (0.20~2.72) 1.75 (0.47~6.51) 3.89 (0.75~20.03)
Total physical activity 0.145
<600 METs-min/week 212/3855 1 0.86 (0.50~1.46) 0.93 (0.52~1.65) 1.20 (0.66~2.18) 2.74 (1.30~5.78)
>600 METs-min/week 135/1960 1 2.08 (0.82~5.31)  3.18 (1.22~8.27)  3.60 (1.33~9.77)  4.08 (1.13~14.65)

Statistical analysis was performed by logistic regression analysis, OR: Odds Ratio, 95% Cl: 95% confidence interval, Model 1:

adjusted for age, Model 2:

adjusted for model 1 variables+education, income, drinking, smoking, marital status, work status, Model 3: adjusted for model 2 variables+body mass
index+total physical activity, BMI: body mass index; MET: Metabolic Equivalents, Bold: p<.05.

Table 5. Stratified analyses on the association between resting heart rate and depressive symptoms in women,odds ratio (95% confidence interval)

Women Number of <60 bpm 60~69 bpm 70~79 bpm 80~89 bpm >90 bpm ~p for
case (n=324) (n=3,925) (n=2,332) (n=1,383) (n=242) interaction
Age <0.001
<40 year 324/3210 1 6.13 (0.84~44.83)  6.61 (0.90~48.45)  7.76 (1.06~57.02)  6.45 (0.83~50.29)
40~59 year 316/3474 1 1.21 (0.67~2.20) 1.08 (0.58~2.00) 1.65 (0.86~3.16) 3.14 (1.37~7.22)
>60 year 258/1522 1 0.68 (0.41~1.13) 0.70 (0.41~1.21) 0.88 (0.48~1.61) 1.60 (0.63~4.05)
BMI 0.310
<23 kg/m? 470/4752 1 1.21 (0.68~2.13) 1.10 (0.61~1.98) 1.65 (0.91~2.99) 1.86 (0.88~3.90)
23~24.9 kg/m* 173/1557 1 0.98 (0.45~2.16) 1.16 (0.52~2.61) 1.61 (0.69~3.76) 2.65 (0.84~8.38)
>25 kg/m? 254/1879 1 0.84 (0.46~1.53) 0.83 (0.44~1.57) 0.89 (0.45~1.75) 1.21 (0.51~2.86)
Income 1 0.061
Low 213/1054 0.83 (0.41~1.67) 0.82 (0.40~1.69) 0.80 (0.37~1.73) 2.38 (0.95~5.91)
Middle 459/4426 1 1.25 (0.72~2.18) 1.21 (0.69~2.14) 1.62 (0.90~2.90) 1.38 (0.64~2.97)
High 225/2699 1 0.85 (0.42~1.70) 0.86 (0.42~1.78) 1.54 (0.73~3.23) 1.69 (0.59~4.88)
Marital status <0.001
Yes 535/5614 1 1.14 (0.72~1.82) 0.97 (0.60~1.58) 1.35 (0.82~2.23) 1.59 (0.80~3.17)
No 179/968 1 0.70 (0.36~1.34) 0.77 (0.39~1.53) 0.98 (0.47~2.04) 1.98 (0.75~5.23)
Total physical activity 0.579
<600 METs-min/week 644/6164 1 1.00 (0.66~1.53) 0.94 (0.61~1.46) 1.27 (0.81~1.99) 1.67 (0.93~2.99)
>600 METs-min/week 254/2042 1 1.09 (0.52~2.26) 1.21 (0.57~2.56) 1.58 (0.73~3.43) 1.70 (0.64~4.48)

Statistical analysis was performed by logistic regression analysis, OR: Odds ratio, 95% Cl: 95% confidence interval, Model 1: adjusted for age, Model 2:
adjusted for model 1 variables + education, income, drinking, smoking, marital status, work status, Model 3: adjusted for model 2 variables+body mass
index+total physical activity, BMI: body mass index, MET: Metabolic Equivalents, Bold: p<.05.
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A F7A] Fo AubHo| L (Heart rate variability)2}
=209 WA= BE Ho| A, YA Adeet &
=9 BA = obF] HEsHA FEEA FoH. ok, &
o] = HoJAE o2 BT A3t HFA] Alute=
2T T A5 AAEATE Atk Aol FEE AT
21]. B3t 3184 HEF 27194 FAES o= ¢t
A Akt 235 BAE ST g3 A9 At
YA AlEbel 23 Atolo] =2 A (r=0.447,
p=.001)7} A= ALE YUBWTH29]. &340l 8le
R2F(HF FPAl Auk 66.87 bpm) I FSAE
dHetes =25 FAHEA HFAl AErRr 73.94
bpm)9 A% A4E I3 IJARAS HARE A9 &
Aol A PYAl A7t B =2 o2 YEHTH21L
a9 sfUE 28 AT (Hamilton Rating Scale for
Depression, HRSD)?} AH¥t=9] W35 JHHA= &
A%t A3 AFoA T 4Bt 7ot &8 H&o) St
£ =2 AHEAE YErH (=54, p<.05) [30]. °1<}
22 AYAFE9 Z2AE EYE 1FH9 E wof F
14,021 B9 HHAE WY& HFAl Adtert =25
g 2 A¥Ec] v AS A8 2 A+ ARE

A

QPGA] Auke}l 2-27He] BAo] gt HAYSZo ot
42 F20| 7hesith. AR, AEHA ¥R
=52 AR X 3E= Qs A A1 Y i 2
oAl Z2 Fe EAS 73] 252 AT oHE &
S}A|-3A] &= (Hypothalamic-Pituitary-Adrenal Axis,
HPA axis)?] €43k} #aHo] 9lom[32], +&F°] A=
AL BAD AR AF5 2R W& 52X (Corticotropin
releasing hormone)9] 9 &Fo] dojvtr[32], w7
A7 Al(sympathetic nervous system)& A}=5}0] 3
Al Aekgeo]] Gk A DoH33]. 4, FudAFA
A #Ql m]FAl 1FE(Vagal tone)d #7417 S/%
(Vagus Nerve Stimulation, VNS)&= QFHA] Aluk4=o}
AT B0l IHH34]. FA1T S HE "ol= mE
A7 B &7F F7Fste] AEtaert fAaskA =w(35], §F
2 n$Ad GH4E7 B2 o A Skl Ao
2 UeyEtH3el. 194, u4Ad 18 9 u54A
= == - DHS IATE ATHBT7L 16789
g AR &3 vFAA IFE AESRI RSA
(respiratory sinus arrhythmia)E 43t A8 Ao
AE RSASH 9-&0] 7A Ae Yehllthr=-.61, p<
.05) [30]. WetA, 25 ARE At ¥ F SIUZE vl
FAAES AFoH7| e FH(38]. olE% AYPATET £
A9 A= FH E df, A ATt 2205
90| 7Fst= olft § StUE H|541%(Vagus nerve)
o] mWi7fZ-&Z Az & = Ut
npAuto 2 QHPA] Alutyet -20] #2 A4 Ao
UEt = olf+= AlH Aga oA Akt =2 A
e fEd & Aok HPA ATt =& 504 4l

AL A A o] Wa[14], W E AAE50]
U2 AEYSE A At B AL nhEkE
= HR3 25 A5 AL E ot AtolA F&5] 1
FEATH39]. 1Y AA 2 AFoA AAEES Hol
Fofst= AHEEYTE &= A¥EC] W2 A2 18T
o], AAEs E A A} HPAl Aot 2
Aol &0 9FE vFHE Aolgs A 5T &
ALt o]e} Zo], YA A= FEE ol &
I #AAE HE A 8= A5 AEE S 523 A
1E B 4 Utk

HI &, $27F AA4l9 m|34l7 84S A4 &40
419 & YA¥S S5 A2 ofHAAN A A
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Ao A QEFA] Ahro] @347t HAYSHAS 7Hs A
< HjAE & ot =4, FUALFERAIE o A+
(cross-sectional survey)o|2& QFYA] AHt49l &
1ol JIAAAE F8T 4 UL, ZF ¥l 7+ Ao
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AHEE 201595 H 2018Wd0] Al¥eE 91 AF G ERAL
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