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Effects of indoor air quality on work efficiency
Partl- A quantification of work efficiency by EEG measurement
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Abstract: The study aims to quantify the effect of different TVOC levels in indoor air on work efficiency and
easiness of relaxation. The experiments were conducted with 148 subjects in two laboratory houses with almost the
same exterior and interior appearance and different air quality. The participants were asked to stay in the laboratory
house for 90 minutes and to perform three tasks, which were calculations, memorization, and relaxation. We
analyzed the characteristics and variability of EEG during the experiment. As a result, the rate of change in EEG
a/P increased significantly during the relaxation in a specific group of subjects who entered the laboratory house
with lower TVOC levels.
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Table 1 Conditions in the indoor enviromments

LH-1 (mean) LH-2 (mean) P-Value
TVOC pg/m’ 53 3622 <0.001 ***
Temprature C 23.8 23.8 <0.969
Humidity % 54.2 554 <0.585
Noise dB 46.8 46.4 <0.734
[lumination x 155.2 163.1 <0.598
Air pressure  hpa 1008 1009 <0.899
CO2 ppm 542 721 <0.043
Task1 Task2 Task3
Calculation Memorization Relaxation
(10min) (10min) (10min)
Evaluationl Evaluation2 Evaluation3

‘ Electroencephalography : EEG

Fig.l The appearance of the laboratory house (upper)
and task experiment by a subject (bottom)
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Fig.2 EEG(a/p) rate change of working task to relaxation task

FICEER C LD o / BIEOELEREZHEH L,
FD Z L LoAER, LH-1 O efiEi 1. 33,
LH-2 1% 1. 20 C Mann-Whitney UMEDFER. HE
RETIR OGN0 o 7= (Fig.2), £Z T, (L%
B DR MED EV Yy QEEST High BE & KU Low BEIC
JERIL L LA 3, High BEIX LH-1 o Hp e fif
251,28, LH-2 28 1. 27 CHERETZA N>
72o L2>L. Low B£1Z LH-1 O JfEAS 1. 48, LH-
27 1.19 Tp0. 0l DEBERENR NI,

5. 8

MEBREPE L 0 | AL P E DS PEDMR NG
T RBREREAAEREIZB N TEY Y Ty 7 ALK
T R HEMETBE LI, 2FEV, BENOEXER
BEOUEX, SBS JERAR EDORAE T L7720
T, Pty EE o FIcb w515
AR S D EEZBND, 212U, BT
BT, FEXTAZR RIS £ 5 oA ZEZ O~
B OFEL RN RO 5, Lo T, R
REGbLE T, #HHRFEOFBNRFIEZ Y A
Teohiie &, BlEfmE A - BRAENLETH D,

6. XCHR

1. Evidence—based public health guidelines and a practical
manual for the prevention of sick house syndrome.
https://www. mhlw. go. jp/file/06-Seisakujouhou—11130500—
Shokuhinanzenbu/0000155147. pdf Accessed 4 Apr 2019

2. Ministry of Health, Labor and Welfare of Japan
http://www. mlit. go. jp/ jutakukentiku/build/jutakukentiku
_house_tk_000043. html Accessed 4 Apr 2019

3. Suzuki, N., et al. “Indoor air quality and health —
Chemiless Town Project Phase 3 “Proceedings of the 12
ISATA, Oct 23-26, 2018, Pyeongchang, Korea

4. Yoshida, Kouji, et al. “Evaluation of the change of
work using simple electroencephalography.” Procedia
Computer Science 22 (2013): 855-862

5. Hojo, Sachiko, et al. “Use of QEESI®© questionnaire for
a screening study in Japan.” Toxicology and Industrial
Health 21.3-4 (2005): 113-124.


https://www.mhlw.go.jp/file/06-Seisakujouhou-11130500-
http://www.mlit.go.jp/jutakukentiku/build/jutakukentiku

