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Verification of the Effect of Illuminance on Work-Related Stress
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In recent years, reductions in work efficiency and the chronicity of stress and labor-related fatigue have increasingly

become problems. In this study, we aim to measure the degree of stress using heart rate variability measured by elec-

trocardiograms and clarify the influence of differences in illuminance on stress caused by office work. The questionnaires

used in this study revealed the most comfortable illuminance levels; the stress and work efficiency levels at the highest

comfortable illuminance were also verified. In addition, based on the measurements, we verified the optimum illuminance

level that reduces stress and increases work efficiency. Thus, the illuminance that provides the highest comfort level also

caused less stress for the subjects. Furthermore, for the highest comfortable illuminance level, working efficiency did not

change despite having lower stress. Therefore, we found that by setting the illuminance to the most comfortable level,

work-related stress can be reduced while achieving the same efficiency as with other illuminance levels.
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Fig. 1. Outline of electrocardiogram.
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Fig. 2. Experimental environment.

Fig. 3. Wearable ECG sensor.
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Table 1. Experiment oder.
e A JEF B
1[EH  3001x 700 Ix
2[EH  5001x 300 x
3EHE  7001x 500 Ix
Quite Neutral Quite
Extremely  Slightly Slightly ~ Extremely

Uncomfortable } } } } } } { Comfortable

Fig. 4. Questionnaire.

1 Hio#T (3~9) ORLBEEEVIRL, 1 HfEDOL
ROFNZHEEHL, FRICELEZBEIELTWHD
Thd. fEEBITIE, BHOPENIZETST v —
NEERL -, WERE T > — % Figd lIRT. Z
L, TEEREOIIIBER EN I HETH - 7200
DWT, 7B TR 24T o 72,
FEEROIEFIZE B AN L AANDHELEEL, TR
DIEFIE 238D TIFo 7. FEBRODJESF % Table 1121
T. JHFE AIZBIMLZDIE 5 A, I F BIZ&L -
D5 ANTHoT=.

3.3 RRER

Fig.5 (ZHERE 10 A3 DIER: & ZiR D CVRR
DEH DK R %7RT. CVRR ILMADZE ) % £ 3 5
BETHYH, CVRR DEANS WIZE A ML ARIET
HBLWHZeEEXLTWS. Figh &b, LEHED
CVRR IZHARTIEERFD CVRR MRV Z WD Z e A
b o7z, Wilcoxon DNEMFRE % 17> 7-FER, B
BrEBRER o (p<0.05). L7zd-oT, fFEiC
EOoTARVAR A0, CVRR BT 52 b0
otz

Fig.6 (2 @M ORER 2R . HUllkiE 7 B O E
BRI & > THUS L7z, 300 1x, 500 lx, 700 Ix T
DIFZERFIZ B 1T 5 RIABR B O 2 R L TH D, R
HEEDMEDRFEWVIEERE, BNFEMRTHE L%
zLTWA., #ERE A, BlX3001x, #E#&E C, DX
500 1x, #ERF E, F, G, H % 700 Ix TH#M: AR
HEW. F7z, #ERE 11X 300 1x & 500 1x, #ERE J
T RCOBECHEEIRE @, LT, R



BIHOBEIMEEICLAA N L RAIZE 25

T :Standard deviation
p<0.05

|

12

CVRR [%]

o N A OO © O
T

Resting Working

Fig. 5. Average CVRR resting and working.
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Fig. 6. Comfort questionnaire results.
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Fig. 7. Work-related stress results.
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Fig. 9. Average of work-related stress.
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Fig. 10. Average number of answers.
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