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The Relationship between Stress Response and Oxidative Stress
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Abstract

Objective : This study was to examine a relationship among subjective psychological stress, physical
stress response and oxidative stress.

Methods : The subjects were consisted of 87 healthy volunteers. To assess subjective psychological
stress, SRI(stress response inventory) was completed. To assess psychological and physical stress
response, HRV(Heart Rate Variability) were tested. To assess oxidative stress, d-roms(Derivatives of
reactive oxygen metabolites test) test was conducted. Subjects were divided into 3 groups depending on
SRI(Stress Response Inventory) score, low stress response(LSR: lower than 30 percentile), Medium(MSR:
30-70 percentile) and high stress response(HSR: higher than 70 percentile). The Relationship between
Stress Response and Oxidative Stress was estimated by correlation and One-way ANOVA analysis.

Results : There were no significant differences of demographic data among 3 groups. There was a
significant difference of oxidative stress among 3 groups.

Conclusion : Our results suggest that there is a weak positive correlation between subjective
psychological stress and oxidative stress. There is a significant difference of oxidative stress between
HSR group and LSR group.
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Table 1. Free Radical Level

Free Radical Level

Oxidative Stress Level

250~300 CARR.U

Normal

301~320 CARR.U

Borderline Oxidative Stress

321~340 CARR.U

Mild Oxidative Stress

341~400 CARR.U

Medium Oxidative Stress

401~500 CARR.U

High Oxidative Stress

Higher than 501 CARR.U

Extremely high Oxidative Stress
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Table 2. Comparison of Demographic Data among Groups

Stress Response Level(n) .
: - total p-value
Low Medium High
Male 9 6 3 18
?e’; Female 17 30 2 69
n

total 26 36 25 87

age 32.42+10.70 33.08+11.34 33.64£10.02 33.05£10.67 ns

21.96+2.69 22.06+£2.95 20.74+2.24 21.65+2.71

BMI T ns

n=25 n=31 n=23 n=79

Values are mean+SD.

* Statistical significances were tested by one-way analysis of variances among groups.
A discrepancy of total sample size came from omission of BMI data.
BMI : Body Mass Index, SRL : Stress Response Level by Stress Response Inventory

ns : non-significant

Table 3. Comparison of Age, BMI, Oxidative stress, Stress Response by sex

Male Female p-value”
age 32671462 33.14+951 ns(p=0.896)
BMI 2356262 21.08+2.49 p<0.05
Ozfli;vlz ::;‘E?S 316.72+36.88 348.12+43.41 p<0.05
SRL 284421 04 38022274 ns(p=0.110)

Values are mean=SD

* Statistical significances were tested by independent-samples t-test between groups.
BMI : Body Mass Index, SRL : Stress Response Level by Stress Response Inventory

ns : non-significant
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Table 4. Pearson Correlation Coefficient between d-roms Test and Stress Response Inventory

d-roms . aggre— | somati— depre- . frust—
test Skl tension ssion zation aneer ssion fatigue ration
d-roms test |1
SRI 0.243" 1
tension 0296 0881 |1
aggression | 0.152 0476 10.323" |1
somatization |0.186 0610" 10.648™ |0.171 1
anger 0.230" 0789 10.694™ 04977 0287" |1
depression 0.125 088%™ |0.712" ]0.270" 0.458™ |0566™ |1
fatigue 0.198 0.849™ 06577 ]0.344™ 0480 06057 07517 |1
frustration 0.212° 0937 0.786™ 04277 0523" 06817 08437 07457 |1
Statistical significances were tested by Bivariate Correlation analysis among groups.
* 1 p<0.05
1 p<0.01
Table 5. Comparison of Stress Response among Groups
Stress Response level N
LSR MSR HSR
N n=26 n=36 n=25 p-value
ranee 0/ 21 22 / 44 45 /100 n-s7
(max./min.)
SRL 11.54+6.42 34.28+6.76 64.08+15.83 36.05+22.62 p<0.05
Values are mean+SD
* Statistical significances were tested by one-way analysis of variances among groups.
LSR: Low Stress Response, MSR : Medium Stress Response, HSR : High Stress Response
6.4274 o] A tH(Table. 5). 3. AERA g mE
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I A o] At AEd s ok x)o)
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328544227, T EHY A WRSS H g 9] Total Power, HF/LF, ®1%=%#2129] SDNN)
(MSR, n=36)¢] Atst~Ed| 2= 33844+43.24, 59 frelgk zkel7t gl ith(Table 7).

Be sEYs WSS

& Hagk *(HSR, n=25)

o] AFAEYAE 304+41.892 Fe AE

g s
g

(Table 6).

32

Bug 73 52 ~2EYAE W
o Afelell frejgt ZlelE H S TH(p<0.05)

vV, a2 =

Dtagh Ahavt T shehA S0

Qlsto] A== A

It Z(oxygen free



EEN BB RES:

Pl

o =
'71:}'76‘“!" S

Foleh: AdRAeNMe 2EwX HhS- Bk ABIAE A Alo]e] A AT

Table 6. Comparison of Oxidative Stress Level by Subjective Stress Response Level

Stress Response level
LSR MSR HSR p-value”
n=26 n=36 n=25
Oxidative ot ab b
Dx42.27° 44+43.24" .34+4]1. <0.
Stress(CARR.U) 3285 7 338 3 359.84+41.89 p<0.05

* Statistical significances were tested by one-way analysis of variances among groups.
"The same letters indicate non-significant difference between groups based on Tukey's multiple comparison test.
LSR: Low Stress Response, MSR : Medium Stress Response, HSR : High Stress Response

Table 7. Comparison of HRV by Subjective Stress Response Level

Subjective Stress Response level .
p-value
LSR MSR HSR
mean HRT 67.46+10.19 66.69+8.25 67.36+8.10 ns
SDNN 42.58+16.23 44.85+19.42 50.72+18.71 ns
Total Power 1321.68+1012.94 1629.08+1806.80 2052.18+1544.31 ns
HF/LF 1.48+1.51 1.56£1.71 1.22+0.75 ns

Values are mean+SD

* Statistical significances were tested by one-way analysis of variances among groups.
LSR: Low Stress Response, MSR : Medium Stress Response, HSR : High Stress Response

ns : non-significant.
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