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The Effects of Job Stress on the Autonomic Nerve
Activity of Workers in Manufacturing Industry
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Objective: A cross-sectional study was conducted to evaluate the relationships between
autonomic nerve activity (i.e., heart rate variability and urinary catecholamines) and job
stress.

Methods: The study was conducted on 134 workers from a company producing con-
sumer goods (i.e., diaper, paper towel) located in Cheonan, Korea. Job stress was
assessed by Karasek’ s Job Content Questionnaire (JCQ). Autonomic function was assessed
by heart rate variability (HRV) and urinary catecholamines (epinephrine, norepinephrine,
and dopamine). Urine samplings, and measurings of HRV, were repeated three times for
each shift. Information on demographic characteristics, previous job histories, past med-
ical history, smoking and drinking were also collected.

Results: No statistically significant differences were observed in any HRV and urinary
catecholamines among the four groups, which were categorized by the Job Strain Model.
When data were stratified by work duration, low field HRV was borderline significantly
higher in the high strain group in individuals with a shorter work duration ({48.5
months, N=28, p-value of 0.92 by analysis of variance).

Conclusions: Neither HRV nor urinary catecholamines are significantly associated with
job stress, as assessed by the Karasek's JCQ. However, HRV seems to be a potential
physiological indicator of job stress only in the workers with a shorter work duration.
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Table 1. Selected characteristics of study subjects by job stress group”

Characteristic Total Low strain  High strain Passive Active
N 145 24 32 65 20
Mean age(years) 29.0 29.0 28.7 29.2 29.2
Mean work duration(months) 62.7 62.7 60.2 62.4 66.6
% Current smoker 77.5 81.0 76.7 81.4 63.2
% Moderate and heavy drinker' 63.5 63.2 72.4 60.0 61.1
% Married 57.4 66.7 51.7 55.7 61.1

* Low strain. group of low psychological job demand and high decision latitude assessed by Karasek' s
Job Content Questionnaire: High strain, high psychological job demand and low decision latitude:
Passive, low psychological job demand and low decision latitude: Active, high psychological job demand

and high decision latitude.
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Table 2. Correlation coefficients between job stress index and heart rate variability, urinary cate-
cholamine and work duration

DL PJD SS LN(LF) LN(HF) EPI NE DP DUR Age

DL .169* .255% -.122* -.054* .051% .001* .009* .168* .073"
PJD -.075" -.017* -.080* .032* -.039" -.078" .035%  -.024*
SS -.075" -.095" -.006* -.004* -.034*  -.158*  -.023"
LN(LF) 578" - 157" .037* .037  -.198"  -.098"
LN(HF) -.230*" -.133* -.128%  -.194*  -.187"
EPI .604** .492%" .041* .135*
NE 6477 -.024" .129*
DP -.056" .062*
DUR .459*
Age

*P<0.05, ** P<0.01

DL, decision latitude: PJD, psychological job demand: SS. social support: LN(LF), natural log trans-
formed low frequency power of heart rate variability: LN(HF), natural log transformed high frequency
power of heart rate variability: EPI, epinephrine in urine: NE, norepinephrine in urine: DP, dopamine
in urine: DUR, work duration.

Table 3. Mean heart rate variability and average concentration of catecholamine

Total  Low strain High strain Passive Active p-value byANOVA

LN(LF) 9.17 9.18 9.34 9.11 9.10 0.71
LN(HF) 6.87 6.67 6.84 6.92 6.99 0.75
Urinary epinephrine”® 0.15 0.15 0.16 0.15 0.13 0.74
Urinary Norepinephrine®  0.62 0.61 0.67 0.62 0.58 0.64
Urinary Dopamine* 2.60 2.64 2.64 2.58 2.55 0.99

* creatinine adjusted . The units of metabolites are metabolite pmol/ml urine and the adjusted level with
creatinine are the level divided by creatinine mg/dl urine.

LN (LF), natural log transformed low field heart rate variability: LN (HF), natural log transformed
high field heart rate variability.
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Fig. 1. Low frequency power of heart rate variability (LF) for job stress group stratified by work
duration, by ANOVA test, LN(LF), natural log transformed low field heart rate variability:
LN(HF), natural log transformed high field heart rate variability.
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