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Recent Fungal Contamination of House Dust in Dwellings

Nobuo HAMADA
Osaka City Institute of Public Health and Environmental Sciences: 8-34 Tojo-cho, Tennoji-ku, Osaka 543-0026, Japan

Abstract

The fungal flora in the house dust of dwellings was examined in both the winter and summer of 2006. The
xerophilic fungi, Aspergillus restrictus and Wallemia, which grow in house dust, were markedly abundant as well
as Cladosporium and Penicillium. The average numbers of fungi detected were larger in tatami dust than in carpet
dust or in flooring dust. Floor materials, for example whether the carpet was wool or synthetic, affected the fungal
contamination of house dust. Fungal contamination was found to be less on upper floors, in houses located on flat
land than on the first floor or on sloping land. More fungal contamination was detected in older dwellings of 26 years
or more than in newer ones of 25 years or less. The fungal count in the house dust of rooms with daily use of air-
conditioning in summer and heating in winter was about half of that in rooms rarely heated or air-conditioned. Factors

removing moisture from the room atmosphere and floor were thought to reduce the fungal contamination of house dust.
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Fig.1 Relationship of fungal count in house dust between
tatami and flooring

Plot shows fungal count detected in house dust from tatami
and flooring of 89 dwellings in summer.
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Fig.2 Relationship of fungal count in house dust between
summer and winter
Plot shows fungal count detected in house dust collected from
42 tatami in summer and winter.
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Table 1 Fungal contamination in house dust in three floor type

Summer Winter

Floor Sample No. Log(avg.ts.e.) Avg. Sample No. Log(avg.ts.e.) Avg.

Tatami 97 4.93+0.10 8.58 44 4.75+0.14 5.61

Carpet 76 4.5420.09 3.45 40 4.39+0.13 2.28

Flooring 103 4.72+0.09 5.23 42 4.51+0.11 3.23

(x10*cfu/g)
Table 2 Fungal flora in house dust of various floors in summer in 110 houses
Tatami Carpet Flooring
Fungal name Log(avg.ts.e.) Avg. Log(avg.+s.e.) Avg. Log(avg.ts.e.) Avg.
Acremonium 0.06+0.03 1.15 0.00+0.00 1.00 0.01+0.01 1.01
Alternaria 0.14+0.04 1.38 0.02+0.01 1.05 0.09+0.03 1.23
Arthrinium 0.12+0.03 1.31 0.08+0.03 1.22 0.07+0.02 1.17
Aspergillus 0.33+0.06 2.12 0.22+0.05 1.67 0.21+0.05 1.63
A. restrictus 1.11£0.13 12.90 0.74+0.11 5.46 0.79+0.11 6.23
Aureobasidium 0.11+0.04 1.28 0.07+0.02 1.18 0.08+0.03 1.21
Cladosporium 0.85+0.09 7.12 0.65+0.08 4.45 0.80+0.08 6.25
Eurotium 0.16+0.06 1.46 0.12+0.04 1.32 0.14+0.04 1.38
Fusarium 0.09+0.04 1.23 0.09+0.03 1.22 0.03+0.02 1.07
Paecilomyces 0.04+0.02 1.10 0.01+0.01 1.02 0.03+0.01 1.06
Penicillium 0.40+0.06 2.53 0.18+0.04 1.52 0.49+0.07 3.09
Pestalotiopsis 0.02+0.01 1.05 0.01£0,01 1.03 0.00+0.00 1.00
Phoma 0.13+0.04 1.36 0.13+0.05 1.36 0.14+0.04 1.39
Trichoderma 0.23+£0.06 1.69 0.09+0.04 1.24 0.09+0.03 1.23
Wallemia 0.54+0.09 3.43 0.57+0.10 3.69 0.67+0.10 4.64
Other 0.14+0.04 1.39 0.17+0.05 1.47 0.17+0.05 1.47
Unknown 0.21+0.05 1.61 0.10+0.04 1.27 0.18+0.05 1.52
Mold count 1.95+0.10 89.64 1.56+0.09 36.56 1.74+0.09 54.83
Rhodotorula 0.28+0.07 1.92 0.06+0.03 1.15 0.18+0.05 1.52
Other yeast 0.08+0.04 1.22 0.20+0.06 1.58 0.22+0.06 1.68
Aspergillus indicates mold other than A. restrictus. (cfu/mg)
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Table 3 Effect of landform on fungal contamination of house dust in summer

Tatami Carpet Flooring
Landform Sample No. Log(avg.ts.e.)  Avg. Sample No. Log(avg.ts.e.)  Avg. Sample No. Log(avg.ts.e.)  Avg.
Flat 73 4.88+0.11 7.57 59 4.48+0.10 3.02 79 4.64+0.10 4.32
Slope 24 5.10+0.19 12.56 17 4.74+0.23 5.50 24 4.99+0.18 9.79*
*Asterisk indicates significantly elevated average. (x10%cfu/g)
Table 4 Effect of house style and story on fungal contamination in house dust in summer
Tatami Carpet Flooring
Style-story Sample Log(avg.+s.e.) Avg. Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg.
No. No. No.
Condominium 1F 9 5.46+0.49 28.55% 5 4.79+0.27 6.23* 8 4.90+0.35 7.91*
Condominium 2F 6 4.00+0.14 1.00 5 3.92+0.10 0.84 8 3.994+0.21 0.98
Condominium 3F- 19 4.27+0.14 1.86 16 3.96+0.19 0.91 22 4.28+0.19 1.89
Detached 1F 37 5.45+0.14 28.38* 34 4.92+0.14 8.24%* 43 5.10+0.13 12.47*
Detached 2F 26 4.71+0.13 5.17 16 4.45+0.15 2.85 22 4.62+0.18 4.18
*Asterisk indicates significantly elevated average. (x10%cfu/g)
Table 5 Effect of facing direction of room on fungal contamination in house dust in summer
Tatami Carpet Flooring
Direction Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg.
No. No. No.
Center 8 5.29+0.50 19.68* 4 4.51+0.54 3.23 15 4.84+0.28 6.85
East 19 4.63+0.16 4.26 17 4.70+0.16 5.05 17 4.54+0.21 3.47
North 16 4.78+0.26 6.00 17 4.44+0.20 2.78 13 5.54+0.24 35.00%
South 49 5.06+0.14 11.59* 34 4.55+0.14 3.56 50 4.48+0.11 3.05
West 9 5.05+0.27 11.17* 6 4.40+0.35 2.51 11 5.02+0.25 10.36
For example, north-east is counted in both north and east. (x10%cfu/g)

*Asterisk indicates significantly elevated average.
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Table 6a Fungal contamination of house dust in summer in houses of various age

Tatami Carpet Flooring
Years Sﬁg’le Log(avg.ts.e.) Avg. Sz;rg)le Log(avg.ts.e.) Avg. Se;r(lfle Log(avg.ts.e.) Avg.
-5 11 4.73+0.23 5.41 11 4.09+0.20 1.22 15 4.4440.19 2.77
6-10 14 5.00+0.22 9.96 9 4.77+0.33 5.91* 17 4.66+0.20 4.53
11-25 44 4.78+0.14 597 36 4.43+0.12 2.69 44 4.62+0.14 4.12
26- 28 5.23+0.21 16.85% 20 4.87+0.19 7.50%* 27 5.08+0.18 11.96*
* Asterisk indicates significantly elevated average. (x10%cfu/g)
Table 6b Fungal contamination of house dust in summer in houses according to number of years since refurbishment
Tatami Carpet Flooring
Years Sz}zr:);')le Log(avg.ts.e.) Avg. Sz;zrg)le Log(avg.ts.e.) Avg. Se;r(lfle Log(avg.ts.e.) Avg.
-5 15 4.88+0.21 7.58 15 4.19+0.16 1.56 20 4.50+0.16 3.15
6-10 16 4.99+0.20 9.75 9 4.77+0.33 5.91 20 4.62+0.19 4.17
11-25 45 4.72+0.14 5.24 38 4.43+0.12 2.69 44 4.58+0.14 3.76
26- 21 5.39+0.24 24.42% 14 5.05+0.23 11.23* 19 5.38+0.21 24.21%
* Asterisk indicates significantly elevated average. (x10%cfu/g)
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Table 7 Comparison of fungal contamination of house dust in various rooms in summer

Tatami Carpet Flooring
Room Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg.
No. No. No.

Bed 40 4.73+0.14 5.42 7 4.56+0.23 3.64* 4 4.89+0.21 -

Children 1 5.66 - 9 3.86+0.20 0.73 6 4.30+0.31 1.99

Guest 24 5.30+0.18 20.11%* 2 5.11 -

Passage 3 4.15+0.24 - 22 4.99+0.18 9.73%

Kitchen/dining kitchen 5 3.98+0.33 0.96 26 4.77£0.19 5.92

Living 24 4.77+0.23 5.84 46 4.7740.12 5.93* 41 4.55+0.15 3.57

Study 6 5.15+0.39 13.97 3 4.33+0.32 -

Other 1 5.67 - 2 4.65 - 1 4.95 -
Fungal count is indicated when 5 dwellings or more examined. (x10%cfu/g)
* Asterisk indicates significantly elevated average.

Table 8 Effect of materials of floor on fungal contamination of house dust in summer
Material of surface of tatami Materials of flooring
Material Sample Log(avg.ts.e.) Avg. Material Sample Log(avg.+s.e.) Avg.
No. No.

Chemical texture 6 4.23+0.24 1.70 Plastic 62 4.59+0.12 3.93

Straw 73 5.0040.11 10.01* Wood 20 4.92+0.21 8.31*

Other 1 5.11 - Other 4 5.39+0.44 -

Unknown 17 4.94+0.27 8.62 Unknown 17 4.77+0.18 5.95

(x10%cfu/g)
Materials of carpet Fungal count is indicated when 5 dwellings or more examined.
*Asterisk indicates significantly elevated average.
Material Sz;’r;ple Log(avg.ts.e.) Avg.

Chemical texture 33 4.49+0.11 3.07

Mixture 21 4.45+0.21 2.83

Wool ; 4854038 14 ~y b0 A EHIR 3.07x10%fw/g T, 7 — VD EF 714

Other ) 532 . x10%cfu/g D 12 KN 720 720 FRRIZ, 7m—1) ¥ 72
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Table 9 Effect of air-conditioner on fungal contamination of house dust in summer

Tatami

Carpet Flooring

Frequency Sa;]r;ple Log(avg.ts.e.) Avg. Log(avg.ts.e.) Avg. Se;r;ple Log(avg.ts.e.) Avg.
Daily 34 4.49+0.12 3.06 4.36+0.11 227 51 4.44+40.11 2.76
Sometimes 16 5.21+0.26 16.28* 4.54+0.23 3.48 13 5.124+0.26 13.12%
Less than once a week 47 5.16+0.15 14.52%* 4.86+0.18 7.17* 39 4.95+0.16 8.87*

Sometimes indicates once to three times per week. (x10%cfu/g)
*Asterisk indicates significantly elevated average.
Table 10 Effect of heater on fungal contamination of house dust in winter
Tatami Carpet Flooring
Sample Sample

Frequency No Log(avg.ts.e.) Avg. Log(avg.ts.e.) Avg. No Log(avg.ts.e.) Avg.
Daily 17 4.57+0.26 3.68 4.42 +0.16 2.60 23 4.37£0.16 2.33
Sometimes 6 4.40+0.10 2.50 4.49+0.27 - 1 422 -
Less than once a week 21 5.00+0.18 9.97* 4.25+0.24 1.80 18 4.71+0.13 5.10%*

Fungal count is indicated when 5 dwellings or more examined.
Sometimes indicates once to three times per week.
*Asterisk indicates significantly elevated average.
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Table 11 Effect of cleaning on fungal contamination of house dust in summer

Tatami Carpet Flooring
Frequency Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg.
No. No. No.
Daily 20 4.78+0.24 6.01 16 4.31+0.18 2.03 25 4.57+0.14 3.69
Sometimes 47 5.01+0.13 10.17 39 4.64+0.14 4.40* 55 4.80+0.13 6.25
Less than once a week 30 4.92+0.18 8.33 21 4.52+0.16 3.29 23 4.70+0.21 4.97
Sometimes indicates once to three times per week. (x10%cfu/g)
* Asterisk indicates significantly elevated average.
Table 12 Effect of opening windows on fungal contamination of house dust in summer
Tatami Carpet Flooring
Frequency Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg. Sample Log(avg.ts.e.) Avg.
No. No. No.
Daily 52 4.9420.13 8.78 42 4.66+0.13 4.55% 54 4.84+0.13 6.94*
Sometimes 19 5.08+0.15 12.09 17 4.61£0.19 4.07* 23 4.63£0.19 4.24
Less than once a week 26 4.80+0.24 6.37 17 4.17+0.15 1.48 26 4.54+0.16 3.49
Sometimes indicates once to three times per week. (X104cfu/g)

* Asterisk indicates significantly elevated average.
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