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Effects of the use of air purifier on indoor environment and respiratory system
among healthy adults.
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A crossover intervention study was conducted with 32 healthy subjects to
elucidate the association between an improved indoor environment achieved by air purification and
its health effects.

Indoor fine particles (PM2.5) concentrations decreased by approximately 11% with true air
purifiers, as compared to those with sham air purifiers. However, this decrease was not
statistically significant (p = 0.08). The air purification was found to significantly reduce PM2.5
concentrations in single-person households. The air purification did not significantly improve the
respiratory function of the study subjects.

In contrast, an increase in the indoor coarse particles (PM10-2.5) concentration led to a
significant decrease in the forced expiratory volume in one second (FEV1.0)/forced vital capacity

(FVC). Similarly, an increase in indoor ozone (03) concentration resulted in a significant decrease
in maximal mid-expiratory flow (MMEF).
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Male (n=10) Female (n=22) Total (n=32)

Age (years) 41.8+89 409+6.9 412+75
Height (cm) 169.0+6.0 158.8+4.3 162.0+6.8
Weight (kg) 665+133  533%6.1 57.4+10.7
BMI (kg/ne) 232+39 212+27 21.8+3.2
FVC (L) 3.87+044 294 +0.32 3.23+0.56
FEV10 (L) 3.16+£0.35 243+0.26 2.66+0.45
FEVid FVC (%) 82.1+7.04 82.8+6.23 82.6 £6.39
MMEF (L/s) 3.31+1.00 2.83+0.83 2.98+0.90
PEF (L/s) 8.19+1.83 529+0.99 6.20+1.87
Vso/\Vas 297 +0.87 359+1.24 340+1.16
FeNO (ppb) 239+2.1 10.8+1.9 13.9+22
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Values Values Values
PMys (ig/m’) 8.6 =+ 3.8 9.7 = 44 0.17 86 *x 59 9.7 x 43 0.27 8.6 = 50 9.7 £ 4.3 0.08
PMyg_z5 (Hg/m) 31 £ 2.1 3.4 %+ 24 050 2.1 x 1.3 23 + 1.9 053 2.6 = 1.8 2.8 x 2.2 0.3
0 (ppb) 1.6 = 1.5 25 = 2.0 0.00 2.8 £ 2.3 2.2 = 1.4 0.07 2.2 = 2.0 2.4 = 1.7 0.45
PM,5 endotoxin (EU/m3) 0.14 =+ 0.06 0.22 =+ 0.14 0.00 0.28 #+ 0.41 0.18 =+ 0.08 0.05 0.21 #* 0.31 0.20 =% 0.12 0.97
PMy.,5 endotoxin (EU/m’) 0.19 =+ 0.25 0.11 =+ 0.07  0.02 0.12 =+ 0.1 0.20 =+ 0.28  0.04 0.15 =+ 0.19 0.15 + 0.21  0.59
Tempreture( ) 18.7 = 1.7 18.7 = 2.4 0.98 16.6 = 2.4 17.7 = 2.3 0.02 17.7 = 2.3 18.2 = 2.4 0.09
Relative humidity(%) 53.1 =+ 7.6 50.2 = 8.4 0.05 47.0 += 10.8 46.0 = 9.0 0.55 50.1 + 9.7 48.2 = 8.9 0.1
PM,5 (pg/ma) 12.8 = 5.0 12.9 = 5.1 0.97 12.2 = 1.8 12.1 = 1.5 0.79 12.5 + 3.8 125 = 3.8 0.97
PMyg.25 (Jag/mr) 89 = 7.6 9.1 + 7.8 091 6.2 +x 1.8 6.1 x 1.4 0.67 7.6 = 56 7.6 £ 59 0.9
03 (ppb) 209 = 56 23.1 £ 6.5 0.04 29.3 £ 54 27.0 £ 5.7 0.03 25.1 £ 6.9 25.0 = 6.4 0.89
/
PMys (ig/m°) 0.73 + 0.28 0.84 + 0.69 0.12 0.71 + 0.47 0.78 + 0.29 0.26 0.72 + 0.38 0.81 + 0.53 0.11
PMyg.5 (lg/m’) 0.51 + 0.43 0.59 + 1.00 0.27 0.36 £ 0.27 0.38 + 0.34 0.07 0.43 + 0.36 0.49 + 0.76 0.18
0; (pph) 0.08 + 0.08 0.12 + 0.11 0.47 0.11 + 0.10 0.08 + 0.06 0.07 0.09 + 0.09 0.11 + 0.09 0.06
(©))
PM2.5 10 0.56x 0.28
0.76+ 0.35 (p=0.001 1)
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Percent changes (95% CI1) p value
FVC (L) 0.001 (-0.062 0.065) 0.966
FEV1 (L) -0.008 (-0.065 0.050) 0.797
FEV1o/ FVC (%) -0.322 (-1.662 1.018) 0.637
MMEF (L/s) -0.071 (-0.219 0.078) 0.352
PEF (L/s) -0.135 (-0.490 0.220) 0.455
Vsof/ V25 0.239 (-0.278 0.756) 0.362
Log_FeNO -0.001 (-0.097 0.095) 0.978

ClI, confidence interval.

FEV: FEV1.0/FVC

(IQR
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4 PM10-2.5 FEV1.0/FVC
1.86 u g/m -0.52% [95% confidence interval (Cl): -1.00, -0.05])
03 MMEF (IQR 2.81 ppb -0.23 L/s [95%
Cl: -0.40, -0.07]) PM2.5 PM10-2.5 FVC
4
Indoor PM:s Indoor PMuo-25 Indoor Os
Percent changes p Percent changes p Percent changes p
(95% CI) value (95% CI) value (95% CI) value
FVC (L) 0.02 (0.00 0.04) 0.020 0.02 (0.00 0.05) 0.035 -0.02 (-0.09 0.05) 0.660
FEV1 (L) 0.01(-0.01 0.03) 0.315 0.01(-0.01 0.03) 0.554 -0.06 (-0.12 0.00) 0.058
(FOE);/LO/FVC -0.35(-0.77 0.08) 0.108 -0.52(-1.00 -0.05) 0.030 -1.41(-2.88 0.06) 0.061
MMEF
(L) -0.01(-0.06 0.04) 0.723 -0.02(-0.08 0.03) 0.406 -0.23(-0.40 -0.07)  0.005
PEF (L/s) 0.07 (-0.05 0.19) 0.228 0.10(-0.03 0.23) 0.137 -0.31(-0.69 0.08) 0.117
\V50/V25 0.13(-0.10 0.37) 0.273 0.17(-0.08 0.42) 0.174 -0.31(-0.80 0.19) 0.225
Log_FeNO 0.03(-0.01 0.06) 0.123 -0.01(-0.04 0.03) 0.708 -0.09 (-0.19 0.01) 0.083
PM2.5 4.09 p g/m®* PM10-2.5 1.86 p g/m* 0s 2.81 ppb
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