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Objectives: This study was performed to evaluate the sleep patterns in a population of Korean labor
workers and to assess the activity of the autonomic nervous system in relation to sleep habits.

Methods: A sampler of 1238 daytime workers (male 911, female 327) completed questionnaires on
sleep habits and their short term heart rate variability(HRV) was also examined. We used the SA-2000
(medi-core) instrument for 5 minutes for each participant in the morning and performed basic physical
examinations including height, weight, and blood pressure.

Results: Bed time and wake up time were negatively correlated with age, while the frequencies of
waking up through the night and in the early morning showed positive correlation with age. We found
that bed time and wake up time during weekdays, sleep latency during weekdays, frequency of waking
up through the night, and the degree of sleepiness al varied significantly according to the average nightly
amount of sleep within the last week. There was a positive correlation between wake up time at week-
days with mean heart rate. However, the other variables of sleep habits and pattern did not show signifi-
cant correlation with HRV.

Conclusion: Among Korean daytime workers, sleep phases become advanced with aging. In spite of
the aging processes, general sleep health seems to be maintained among the healthy worker group.
However, short-term HRV was not useful parameter to measure the alternation of autonomic nervous
system resulting from the difference of sleep habits and pattern.

Key Words: Sleep, Heart Rate Variability(HRV), Daytime workers
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Appendix 1. Epworth Sleepiness Scale
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Table 1. Comparison of variables showing sleep habits between male and female

Male (n=911) Female (n=327) Total (N=1238)
weekdays
Bed time 23:32+ 1:32* 23:40+ 2:10 23:34+ 1:43
(O’ Clock hour:min)
Sleep latency (min) 18+ 34 23+ 32 19+ 34
Wake up time
(O’ Clock hour:min) 6:29+ 1:24* 6:47+ 2:09 6:34+ 1:39
weekend
Bed time 23:33+ 1:32* 23:41+ 2:11 23:35+ 1:43
(O’ Clock hour:min) - T R
Wake up time 7:33+ 1:46 7:45+ 1:45 7:36+ 1:46
(O’ Clock hour:min) B - -
Estimated sleep time
(hour:min) 6:56+ 1:04* 7:02+ 1:10 6:58+ 1:.06
Waking up at night
0.97+ 1.02* 112+ 1.16 1.01+ 1.03
(frequency/last week)
Early morning awakening 2.00+ 1.35 2.10+ 1.50 2.06+ 1.40
(frequency/last week) R e R
Scores of ESS 14.46+ 3.75 14.22+ 3.73 14.40+ 3.74
Mean+ SD
ESS : Epworth Sleepiness Scale
*p < 0.05(t-test)
Table 2. Measurement of ANCOVA of sleep time group
F P Post-hoc*
weekdays
Bed time (O’ Clock hour:min) 20.61 <0.01 B,C
Wake up time (O’ Clock hour:min) 10.67 <0.05 AB,.C
Sleep latency (min) 0.85 <0.05 A
Waking up at night (frequency/last week) 0.31 n.s.
Early morning awakening (frequency/last week) 2.10 n.s.
Scores of ESS 0.54 <0.05 A
BMI (kg/m?) 0.81 <0.05 A
Systolic BP(mmHg) 0.12 n.s.
Diastolic BP(mmHg) 0.21 n.s.
MHR(beats/min) 0.70 <0.01 B,C
SDNN(msec) 4.48 n.s.
LF/HF ratio 0.45 ns.
Ln LF(msec?) 3.70 n.s.
Ln HF(msec®) 3.69 n.s.

ESS : Epworth Sleepiness Scale, BMI : Body Mass Index, MHR : Mean Heart Rate, SDNN: Standard deviation of al norma R-R
interval, LF: Low Frequency component, HF: High Frequency component, Ln : natural logarithm

Groupl : <6 hours and a half (n=459)

Group2 : 6 hours and a half -7hours and a half (n=486)

Group3 : >7hours and a half (n=293)

*The post-hoc test was done by least significant difference between Groupl, Group2 and Group3 after ANCOV A (covariate : age)

A : significant difference between Group 1 and Group 2(p<0.05)

B : significant difference between Group 1 and Group 3(p<0.01)

C : significant difference between Group 2 and Group 3(p<0.01)
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Table 3. Partia correlation coefficients controlling age between variables showing sleep habits and HRV

Bed time at Wake up time at Sleep latency at Frequency of waking up
weekdays weekdays weekdays through a night within
the last week
MHR -0.055 0.121** 0.082 0.002
SDNN 0.053 -0.069 -0.012 -0.012
LF/HF ratio 0.003 0.001 -0.061 -0.070
LnLF 0.045 -0.048 -0.010 -0.072
LnHF 0.315 -0.041 0.035 0.015

MHR : Mean Heart Rate, SDNN: Standard deviation of all normal R-R interval, LF: Low Frequency component, HF: High

Frequency component, Ln : natural logarithm
*1p<.05**:p<.01
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