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Effect of Stress Level and Stress Vulnerability of Workers
on Heart Rate Variability

Jonggook Lee, M.D.,! Heeyoung Seo, M.D.,! Seonyeong Jeon, Ph.D.,” Sun Kyu Park, M.A.}
Ju Hyun Bang, M.A.,” Young Baum Hwang, B.A.,” Kyung Bin Im, M.A.?
Departments of ' Psychiatry and *Division of Mental Health Services, Gongju National Hospital, Gongju, Korea

—| ABSTRACT

bjectives : The purpose of this study is to identify the effect of office workers' stress level and stress vul-
Onerability on heart rate variability (HRV), confirm the significance of objective stress indicators obtained
through subjective stress and heart rate variability devices, and examine their effectiveness as an integrated stress
measurement tool in community mental health projects.

Methods : From June to July in 2020, 929 workers participated in the stress management and mental health
promotion project carried out by K hospital, and their recorded database was used for study analysis with their
agreements. Multiple linear regression analysis was performed to find out the effects of general stress level, and
stress vulnerability on heart rate variability.

Results : All general characteristics were found to have a significant effect on SDNN (In), RMSSD (In), LF
(In), and HF (In), but work experience did not significantly affect RMSSD (In). Stress level and stress vulnerabili-
ty did not significantly affect heart rate variability, but stress perception, a sub-factor of stress level, was found to
have a significant effect on RMSSD (In) (3=0.118, p=0.023).

Conclusions : In this study, stress perception, a sub-factor of stress level, was found to be a factor affecting
RMSSD (In). This indicates an association with the activity of parasympathetic nerves in stressful situations,
and more follow-up studies are needed to use it as a direct indicator of chronic stress and integrated stress in the
community mental health field.

KEYWORDS : Stress level; Stress vulnerability; Heart rate variability.
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0.40+0.574, A48} 0.51 +0.55%, £ 0.65+0.667,
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Table 1. Differences in heart rate variability according to general characteristics

-
o

LF/HF

RMSSD (In) LF (In) HF (In)

SDNN (In)

U(p)

t/F t/F t/F t/F
Mean+SD /7 (®) Mean+SD /7 (®) Mean+SD /F(®) Mean+SD /F @) Median QI Q3
scheffe scheffe scheffe scheffe

n(%)

Variables

Gender

0.90 3.62 -9.26*
<0.001

0.44

1.75
0.85

-6.17
(<0.001)

4.56+1.25
5.08+1.13

1.79
(0.057)

5.13+£1.21
4,97 £1.04

-5.84
(<0.001)

2.92+0.61
3.16+0.55

-3.52
(<0.001)

3.31£0.48
3.43+0.40

(32.7)

304
625

Male

1.80

(67.3)

Female
Age group

2.01
2.67
2.31
2.05

0.61
0.49
0.51
0.54

0.99
1.36

33.35
(<0.001)

573+1.18
a>b>c, d

43.89
(<0.001)

a>b>c, d

584+1.11

22.60
(<0.001)
a,b>c,d

3.44+0.55
3.28+0.56
3.08+0.55
2.95+0.57

45.24
(<0.001)
a>b>c>d

3.75+0.40
3.59+0.41
3.40+0.38
3.26+0.42

8.5

79
121
317

20—-29°
30—39°
40—49°¢
Over 50°
Working years

(0.774)

5.38+1.16

5.58+1.03

(13.0)

4.97+1.11

5.06+1.03
4.67+1.02

(34.1)

1.05

4.57+1.15

(44.3)

412

2.07
2.25
2.09
2.16
2.68

0.56
0.52
0.47
0.45
0.69

0.99

1.

21.96 08

21

(0.075)

1.02
0.98
1.30

a>b,d>e

.07

16.26 4.82+

.02

4.98+

03 a>b,c,de

.06

3.24+0.55
3.04+0.61
3.09+0.55
3.12+0.57
2.86+0.57

3.54+0.41
3.37+0.43
3.41+0.38
3.39+0.40
3.19+0.43

(33.2)

308

1

<5°¢

4.93+

15.49
(<0.001)
a>d>e

24.96

(11.6)

(15.2)

08

6—10°

5.00+

(<0.001)
a>b,d>e

141

11-15°
16—20°

4.96+

(14.5)

135
237

4.65+

(25.5)
*From Mann-Whitney's U Q1: Lower 25%, Q3: Upper 25%

Table 2. Degree of stress level and stress vulnerability and HRV
parameter

Variables M=SD Min Max
Sum of stress level 0.51£0.53 0.00 3.40
Stress perception 0.40+0.57 0.00 3.40
Somatization 0.46+0.51 0.00 3.25
Depression 0.48+0.54 0.00 3.22
Anxiety 0.63+0.62 0.00 3.78
Failure of self regulation 0.60+0.62 0.00 3.67
Sum of stress vulnerability ~ 1.40+0.70 0.00 3.63
Emotional suppression 1.51+0.80 0.00 3.80
Perfectionism 1.53+0.82 0.00 3.90
Neurotic tendency 1.31+£0.90 0.00 3.90
Avoidance 1.24+£0.87 0.00 4.00

HRV parameter

MHR (bpm) 7488+11.08 43.00 119.00
SDNN (In) 3.39+0.43 1.85 4.60
RMSSD (In) 3.07+0.58 1.07 4.92
LF (In) 5.02+1.10 0.69 8.02
HF (In) 4.91+1.20 0.79 7.95
LF/HF 2.00+3.13 0.07 49.26

HRV, heart rate variability; MHR, mean heart rate; bpm, beats/
min; 1n, Natural logarithmic transformation; SDNN, Standard
Deviation of Normal fo Normal R-R intervals; RMSSD, Root Mean
Square of Successive Differences between adjacent R-R inter-
vals; LF, power in Low Frequency range; HF, power in High Fre-
quency range

Aupglo] o] QRS H|A) i MSEL] AUBAS A
A3} SDNN (In) (r=-0.357, p<0.001), LF (In) (r=-0.351,
p<0.001), HF (In) (r=-0.312, p<0.001)= & o AFayt
A7} e ASRE FRIE ¢ cH(Table 3).
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Table 3. Correlation between stress level, stress vulnerability, and heart rate variability in workers

Variables 1 2 3 4 5 6 7 8 9

1. Age group 1
2. Working years 0.522** 1
3. Sum of stress level -0.185** -0.080* 1
4. Sum of stress vulnerability  -0.152** -0.083* 0.705** 1
5. SDNN (In) -0.357** -0.290** 0.088** 0.106** 1
6. RMSSD (In) -0.260** -0.221** 0.065* 0.088** 0.834** 1
7.LF (In) -0.351** -0.241** 0.016 0.062 0.723** 0.539** 1
8. HF (In) -0.312%* -0.263** 0.054 0.074* 0.787** 0.889** 0.584** 1
9. LF/HF 0.024 0.071* -0.057 -0.021 -0.087** -0.324** 0.240** -0.414** 1
*0<0.05; *p<0.001
F457} RMSSD (n) ) WHe EA3t 2B 2 2 3917} k4, 1452 AFaS 197} Wol|u] wFus
9 A=A F0E 51912210] RMSSD (nell WAE 9 S19171 3715he 402 HRAGIS Bt Ao} U
ol dizte] oF 11.7%2] AH & AWk s|AFe] 52 3k Lischke 579 AolAe Aol A4 24 59
4 A AT o] o4 (=-5.297, p<000De] T Aol o] W AJuhlo]mo] folet Xfol S Bustgon o &
S22 (1=-5617, p<0.001), AEH A 2| ZHt=2.281, p<0.05)  ATol| A YAlo] Aukzol Autdolx xS0 Ak A

o] W& wf RMSSD (In)7} 348k A 22 3ol & ., o] =9 At FA4A A =2E s} AuA|o] A

b B3t 2B A 2 W AEAA P Bk9] 2 S Sk ST BT, S5l FUIRE A

2910] LE (el w2 JaFeiol tjsto] of 14.9%2] 4 o7k ashs 712e] A7 Az 9l 9%o] Auhtio]
98 A ek o 4 ok BFASe] fo8 A4 Ak A Eol §FE vlAlE AYRl0l2HE Udod) AT 5
ol J4g(t=2.779, p<0.05)°]aL, A (t=-7.959, p<0.001) T=H Thes] o] Aupolwo] Jaks F=A]of thsf
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A= URHY S0 AEY A 2 Y AEY A R 5t
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BEE Ad Ao ® et dAHAY fo4d AR At
A E T o] A (t=-5.566, p<0.001)°], A& (t=-7.109, p<
0001)0] W&4E ZEA(1=-2.072, p<0.05)°] FS4+=

HF(In)7} =t 8915 I tH(Table 4).
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Table 4. Influencing factors on SDNN (In), RMSSD (In), LF (In), HF (In)
) SDNN (In) RMSSD (In)
Variables Tolerance VIF
B SE B t p B SE 8 t

Constant 4.001 0.072 55.775 0.000 3.715 0.099 37.582 0.000
Gender=male -0.074 0.030 -0.080 -2.452 0.014 -0.221 0.042 -0.178 -5.297 0.000 0.856 1.168
Age -0.013 0.002 -0.279 -7.538 0.000 -0.013 0.002 -0.213 -5.617 0.000 0.672 1.487
Workimg years -0.032 0.010 -0.118 -3.135 0.002 -0.022 0.014 -0.061 -1.580 O0.114 0.654  1.530
Stress perception 0.069 0.038  0.091 1.801 0.072 0.121 0.053 0.118 2.281 0.023 0.363 2752
Somatization 0.077 0.061  0.091 1.272  0.204 0.060 0.084 0.053 0.715 0.475 0.178  5.625
Depression -0.052 0.070 -0.064 -0.738 0.461 -0.071  0.097 -0.065 -0.729 0.466 0.121 8.276
Anxiety -0.031 0.060 -0.044 -0.515 0.607 -0.073 0.082 -0.078 -0.884 0.377 0.126  7.963
Failure of self regulation -0.078 0.056 -0.111 -1.389 0.165 -0.068 0.077 -0.072 -0.877 0.381 0.143  7.003
Emotional suppression  -0.004 0.021 -0.008 -0.202 0.840 0.016 0.028 0.023 0.582 0.561 0.631 1.585
Neuroftic tendency 0.030 0.031  0.061 0.966 0.334 0.033 0.042 0.050 0.766 0.444 0.227  4.411
Perfectionism 0.009 0.021 0.018 0.450 0.653 0.006 0.029 0.008 0.205 0.838 0.598 1.673
Avoidance 0.011 0.028 0.022 0.391 0.696 0.008 0.038 0.012 0.201 0.841 0.295  3.394

R?=0.159, R34=0.148, F=14.388, p=0.000 R?=0.117, R4=0.105, F=10.077, p=0.000

Durbin-Watson=2.043 Durbin-Watson=2.115
LF (In) HF (In) Tolerance  VIF

Constant 6.550 0.183 35.764  0.000 6.579  0.200 32.975 0.000 0.856 1.168
Gender=male 0.214 0.077 0.092 2779 0.006 -0.468 0.084 -0.184 -5.566 0.000 0.672 1.487
Age -0.034 0.004 -0.296 -7.959 0.000 -0.033 0.005 -0.265 -7.109 0.000 0.654 1.530
Workimg years -0.074 0.026 -0.108 -2.876 0.004 -0.058 0.028 -0.078 -2.072 0.039 0.363 2752
Stress perception 0.069 0.098 0.036 0.704 0.482 0.154 0.107 0.073 1.438 0.151 0.178 5.625
Somatization -0.019 0.155 -0.009 -0.123 0.902 0.083 0.169 0.036 0.492 0.623 0.121 8.276
Depression 0.026 0.180 0.013 0.147 0.883 -0.146  0.196 -0.065 -0.746 0.456 0.126  7.963
Anxiety -0.252  0.152  -0.142  -1.652 0.099 -0.054 0.166 -0.028 -0.324 0.746 0.143  7.003
Failure of self regulation -0.016 0.143 -0.009 -0.112 0.911 -0.137  0.156 -0.071 -0.877 0.380 0.631 1.585
Emotional suppression 0.087 0.052 0.063 1.649  0.099 0.020 0.057 0.013 0.342 0.733 0.227  4.411
Neurotic tendency 0.057 0.079 0.047 0.727 0.467 0.022 0.086 0.017 0.261 0.794 0.598 1.673
Perfectionism -0.053 0.053 -0.039 -0.995 0.320 -0.001  0.058 -0.001 -0.024 0.981 0.295  3.394
Avoidance 0.044 0.071 0.035 0.615 0.539 0.054 0.077 0.039 0.703 0.483

R?=0.149, R44=0.138, F=13.345, p=0.000
Durbin-Watson=2.072

R?=0.147, R34=0.136, F=13.185, p=.000
Durbin-Watson=2.074

Criteria category: age=50's, gender=female, working years=over 21
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