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Field survey on the effect of thermal environment and air quality at home on
blood pressure and lung capacity
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In this study, we conducted a nationwide field survey of houses and

residents, and completed a survey of about 200 households for the two years of 2020 and 2021. Indoor
thermal environment, air quality, mold, etc. were measured as indicators on the living environment,
and circulatory function, respiratory function, etc. were measured as health indicators, and data
from a questionnaire survey on housing performance and personal attributes were obtained.

Based on the analysis of 231 people (132 households) surveyed in 2020, residents of houses with
large daily range of bedroom room temperature in winter and houses with high concentration of indoor
chemical Styrene had high blood pressure. It was also shown that residents living in houses with
gigh concentration of a -Pinene, which is a component of woody scent, may maintain good respiratory
unction.
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VOCs MVOC Microbial Volatile Organic
Compounds VvVOC VOC-
TD SigmaAldrichJapan DNPH SIBATA 24
Pro-media ST-25 ELMEX
20cm
VOC-TD VvOC GC/MS Shimadzu
DNPH
HPLC Shimadzu Pro-media ST-25
CFU Colony Forming Unit PDA Potato
Dextrose Agar DG-18 Dichloran 18% Glycerol Agar 25
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[ 1 26.3+£1.2 20.4 £2.1 26.5 £1.4 18.2+3.0 26.4 £1.4 18.2 £3.3

[%] 68.9+5.4 43.9 +8.2 69.3 £5.7 51.4+10.0 72.4+6.8 53.4 £11.3
2 VOCs
Ave =+ SD
Formaldehyde [mg/m3] 121 =+ 7.8
MVOC 22 Acetaldehyde [ug/m3] 432 + 73.4
2 Toluene [mg/m3] 6.8 + 56
Acetaldehyde )grl]e':s {pg/mz] 82 + 167
126 32 25 4% ylbenzene png/m3 50 + 97
48 pg/m3 Styrene [mg/m3] 21 =+ 53
p-dichlorobenzene [mg/ms] 6.1 + 207
a-Pinene D-Limonene Tetradecane [mg/m3] 19.9 + 3438
Acetone [mg/m3] 141 =+ 8.4
PDA 7 2-Ethyl-1-hexanol [pg/m3] 41 + 54
126 101 80.2% Ethyl acetate [pg/ms] 11 + 15
20 > Hexanone [mg/m3] 0.2 =+ 0.2
CFU 400 75 Methyl-1-butanol hgm?] 03 + 05
CFU 1-Octene [mg/m3] 02 =+ 0.2
2-Heptanone [mg/ms] 05 + 1.0
3 2-Pentanone [mg/ms] 04 = 04
2-Methyl-1-propanol [mg/m3] 01 =+ 0.2
140/90 mmHg _1-Butanol [mg/m3] 06 = 0.7
Methyl Isobutyl Ketone [pg/m3] 05 =+ 1.5
140 mmHg Acetic acid [mg/ms] 04 + 05
231 65 28.1% a-Pinene [ng/m3] 61 + 8.9
D-Limonene [mg/m3] 29.7 + 27.8
27.0%
3

Ave = SD

3 [mmHg] 129 <+ 22

[mmHg] 79 £ 15

35L 3.6L [bpm] 68 + 10
[ ] 537 =+ 186

[L] 35 + 0.8

” i / [L] 36 + 09

X 100 80% % [%] 102 + 14

/ X 100 [L] 30 + 07

70% [L] 28 + 038

% [%6] 95 + 15

[%] 78 =+ 10

[L/s] 59 =+ 25
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Ave
SD 1 3 5%
4
Formaldehyde
a-Pinene
4 R: p
R 0.134
[ 1] p 0.044
Formaldehyde R 0.205 0.159 0.134
[ng/m3] p 0.002 0.018 0.045
Toluene R 0.139
[ng/m3] p 0.038
Styrene R 0.161
[ng/m3] p 0.016
p-dichlorobenzene R
[ng/m3] p
a-Pinene R -0.149 -0.160 0.154 0.145 0.191
[ng/m?3] p 0.026 0.017 0.022 0.030 0.004
BMI
Body Mass Index
5
Styrene
a-Pinene
a-Pinene
5 B: Cl: p:
Adjusted
i (95%Cl) p
[mmHg] [ 1 1.836 (0.305, 3.366) 0.019
Formaldehyde [ng/m3] 0.305 (-0.046, 0.657) 0.088
Styrene [ng/m3] 0.341 (0.016, 0.666) 0.040
[mmHg] [ 1 1.382 (0.306, 2.459) 0.012
Styrene [ng/m3] 0.227 (0.003, 0.451) 0.047
[L/s] a-Pinene [ng/m3] 0.041 (0.008, 0.073) 0.015
BMI
2021 95

NCDs






