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The Effect of Anger Expression Style and Stress on Heart Rate Variablity
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ABSTRACT

Objective : Using patterns of change in heart rate variability (HRV), we investigated the effects of stress
exposure and type of anger expression on cardiovascular diseases.

Methods : Eighty-nine medical students were evaluated by STAXI-K, BDI, BAI, and measured HRV. Ac-
cording to the scores of anger expression questions in STAXI-K, objects are comparted to three groups.
Each group is compared with others on the levels of depression, anxiety and HRV. Additionally objects are
divided into two groups of functional anger expression group and dysfunctional anger expression group, and
each group also divided into two groups, depending on the exposure of stressful situation or not. Members
who took part in the stress exposure groups, they’ve got a serial arithmetic process for five minutes. We sur-
veyed patterns of HRV in 4 each groups and estimated interactions between existence of stressful situation or

type of anger expression and HRV.

Results : Irrespective of stress manipulation, the dysfunctional anger expression group showed a marked
increase in the LF/HF ratio in comparison to the functional anger expression group. Also, under conditions of
stress manipulation, the stress exposure group exhibited a relatively increased level of TP. It can’t be discrim-
inated any correlations between stress manipulation and type of anger expression.

Conclusion : Both of them, exposure to the stressful situation and type of anger expression, have influence
on cardiovascular diseases. By controlling anger and way of express that, it is possible to diminish the inci-
dence of cardiovascular diseases. (Anxiety and Mood 2009;5 (1) :21-28)

KEY WORDS : Heart rate variability (HRV) - Anger expression - Stress - Cardiovascular disease (CHD).
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Table 1. Comparison of demographic characteristics, STAXI-K, BDI, BAI, and Baseline HRV by anger-expression type (n=68)
Anger-ina (n=28) Anger-outb (n=19) Anger-controlc (n=21) E (42 0
Mean £SD, N (%) Mean £SD, N (%) Mean £SD, N (%)
Age 21.54+ 1.80 21.32+ 2.54 21.38* 1.99 .070 .932
Sex .568* .753
Male 16 (57) 11 ( 58) 10 ( 48)
Female 12 (43) 8 ( 42 11 ( 52)
BMI 21.11+ 2.00 21.15=+ 2.74 20.92+ 2.06 .066 .936
Amount of smoking 4.48* .345
Nothing 25 (89) 19 (100) 21 (100)
Less than half pack/a day 2(7 - -
More than a pack/a day 1(4 - -
Amount of drinking 6.31* .389
Nothing (%) 11 (39) 3( 16) 6 ( 29
1-2 times/a week 16 (57) 14 (74) 15 ( 71
3-4 times/a week 1(4 1( 5 -
More than 5 tines/a week - 1( 5 -
Exercise 3.63* .163
Nothing 13 (46) 4(21) 6 ( 29
More than 40 min, 1 time/ a week 15 (54) 15 ( 79) 15 ( 71)
Diet control 3.03* .220
Control 4 (14) - 3( 14
Uncontrol 24 (86) 19 (100) 18 ( 86)
Baseline HRV
SDNN 51.79+ 15.64 51.58+ 18.34 51.98+ 15.67 .003 .997
P 2443.11+2140.69 2019.89+1497.67 2127.66+1230.40 .390 .679
LF 808.85+ 610.88 74550+ 861.85 905.88+ 879.08 .220 .803
HF 453.13+ 344.27 581.64+ 748.62 473.36+ 311.61 430 .652
LF/HF 2.35+ 1.71 1.78+ 1.26 2.66+ 2.87 .935 .398
STAXI-K : state anger 2.36+ 2.53 421+ 2.74 443+ 2.66 4.65 0137
STAXI-K : trait anger 493+ 4.19 7.63* 5.22 9.05+ 4.19 5.33 0077
BAI 571+ 5.89 4.26+ 3.98 9.76+ 8.96 3.86 0267
BDI 6.82* 7.65 453+ 4.12 8.57+ 7.31 1.80 173
ANOVA, * : x2 test, post-hoc : scheffe test, T: a<b,c, T: b,c. HRV : Heart Rate Variability, SODNN : Standard Deviation of NN interval,

TP : Total Power, LF : Low Frequency, HF : High Frequency, STAXI-K : State-Trait Anger Expression Inventory-Korean version, BAI :
: Beck Depression Inventory

Anxiety Inventory, BDI
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Table 2. Comparison of demographic characteristics, STAXI-K, BDI, BAl, and Baseline HRV between groups (N=37)

Dysfunctional anger expression Functional anger expression
Stress (n=13) Non-stress (n=10) Stress (N=8) Non-stress (n=6) F (x2) P
Mean=SD,N (%) Mean+SD,N (%) Mean+SD,N (%) Mean=SD,N (%)
Age 21.54+ 1.98 23.11+ 252 22.63+ 1.85 21.83+ 271 1.03 .391
Sex 3.54* 316
Male 8 (62) 6 (60) 2 ( 25 4 ( 66)
Female 5 (38) 4 (40) 6 ( 75 2 ( 44
BMI 20.78* 2.84 22.03+ 291 20.01+ 2.07 21.02+ 117 953 427
Amount of smoking 3.30r 771
Nothing 11 (84) 9 (90) 8 (100) 6 (100)
Less than half pack/a day 1(8 1 (10) - -
More than a pack/a day 1(8 - - -
Amount of drinking 9.38* .403
Nothing 6 (46) 1 (10) 4 ( 50) 2( 33
1-2 times/a week 4 (31) 8 (80) 4 ( 50) 4(77)
3—4 times/a week 2 (15) 1 (10) - -
More than 5tines/a week 1(8 - -
Exercise 3.19* .363
Nothing 5 (38) 5 (50) 1(13) 3 ( 50
More than 40 min, 1 time/a week 8 (62) 5 (50) 7 (87) 3 ( 50)
Diet control 1.04* 792
Control 2 (16) 1 (10) 1(13 -
Uncontrol 11 (84) 9 (90) 7(87) 6 (100)
STAXI K : state anger 3.09+ 2.98 3.89+ 293 450+ 267 480+ 3.27 .054 817
STAXI-K : trait anger 591+ 4.95 7.89+ 5.26 9.25+ 5.01 9.00+ 4.06 .387 .539
BDI 2.36* 2.46 6.33= 6.86 6.75= 9.45 7.40= 573 .508 .482
BAI 455+ 3.70 522+ 543 10.25+ 13.38 8.00+ 5.70 .268 .608
Pre HRV
SDNN 51.75+ 14.28 42,78+ 11.13 46.62+ 6.63 4531+ 71.71 702 .409
TP 2255.22+1367.67 1388.34+-779.66 1801.92+595.74 1396.54+656.23 422 521
LF 678.29+ 494.74 643.80+532.36 514.12+158.23 443.33+274.39 .014 .907
HF 467.84+ 442.72 334.38+273.38 366.05+156.19 377.50+237.05 391 537
LF/HF 217+ 1.69 248+ 1.83 1.79+ 1.25 1.28+ 0.67 542 468

ANOVA, * : x2test. STAXI-K : State-Trait Anger Expression Inventory-korean version, BAI : Beck Anxiety Inventory, BDI : Beck Depression
Inventory, HRV : Heart Rate Variability, SDNN : Standard Deviation of NN interval, TP : Total Power, LF : Low Frequency, HF : High
Frequency
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Table 3 Comparison of HRV (%) reduction by anger expression type and stress exposure (N=37)

Main effect by anger expression Main effect by stress Int:;::ion
(%Vr::ijit;l':ia;n) Dysfunc’FionaI énger Functiqnal arlger Stiess Non;stress
expression (n=23)  expression (n=14) p (n=21) (n=16) p p

Mean £SD Mean £SD Mean £SD Mean £SD
SDNN 49,59+ 18.34 48.77+ 13.76 .868 53.93+ 18.47 43.39+ 11.74 117 .319
I 2228.58+1897.82 1779.87+£773.76 .350  2622.35:-1881.94 1338.31+484.47 .027 .343
LF 738.11+ 958.33 536.62-276.39 .450 846.50+ 984.82 426.20-219.12 .165 .466
HF 292.41+ 266.13 352.14+193.58 436 306.76= 219.48 326.00-270.53 .674 .576
LF/HF 2.02+ 1.81 0.87+t 1.25 .037 1.87+ 1.45 1.21+ 1.95 157 .603

ANOVA. SDNN : Standard Deviation of NN interval, TP : Total Power, LF : Low Frequency, HF : High Frequency
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