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Factors Affecting the Fungal Contamination in Bathrooms

Nobuo HAMADA

Abstract

Factors affecting moldy flora on the walls and floor of bathrooms were examined. Fungal

contamination was found in bathrooms occupied for more than 6 months. The average number of mold

detected was larger on the walls, especially tile-cement walls, than on the floor. More fungal

contamination was detected in the bathrooms of detached houses, occupied by larger families than in

those of condominiums, occupied by smaller families. The level of fungal contamination in bathrooms with

the use of a drying machine was about half of that in those without. Factors removing moisture from walls

and floor were thought to reduce the fungal contamination of bathrooms. The relative effect on walls and

on floor of factors affecting moisture was discussed.
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Table 1 Distribution of fungal contamination
in bathrooms
Mold count Wall Floor

ND (<10) 11 10
10-10° 16 25
10*-10° 25 24
10*-10* 40 27
10*-10° 11 15

10°-10° 0 2
Total count 103 103

Log (avg. £s.e.) 2.84+£0.10 2.64=%0.11

Average 688 440

Numbers in upper part of table indicate number of bathrooms
sampled falling into each mold count range.

Average cfu/cm® was expressed as average of mold counts.
ND means not detected, and the detection limit is 10 cfu/cm?.
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Fig. 1 Relationship of fungal contamination on wall
and floor of bathrooms

A hundred and three bathrooms were examined
in summer of 2007.
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Table 2. Comparison of fungal contamination in bathrooms according to duration of occupation of bathrooms

Wall Floor
Number of
Year(s) samples Log (avg. * s.e.) Average Log (avg. * s.e.) Average
0-0.5 4 1.50 £ 0.41 31.8 1.74 £ 0.43 54.9
0.6-5.0 33 2.70 £ 0.19 500" 2.76 = 0.17 581"
5.1-10.0 29 2.68 £ 0.20 475* 2.73 = 0.26 537"
10.1-20.0 22 3.31 = 0.18 2050* 2.74 = 0.23 545*
20.1- 15 3.11 = 0.23 1300* 2.32 = 0.26 208*

Average cfu/cm® was expressed as average of mold counts.
Asterisk indicates significantly elevated value.

Table 3. Comparison of fungal contamination in bathrooms according to bath type and house type

Wall Floor
Number of
Bath type  House type samples  Log (avg. * s.e.) Average Log (avg. * s.e.) Average
Classic Detached 19 3.42 £ 0.20 2646 2.41 = 0.26 258
Condominium 3 3.28 £ 0.32 1910 2.62 = 0.81 421
Unit-bath  Detached 30 3.03 = 0.19 1070* 3.05 = 0.19 1110
Condominium 47 2.57 = 0.15 368 2.56 = 0.17 362
Average cfu/cm® was expressed as average of mold counts.
Asterisk indicates significantly elevated value.
Bathrooms occupied for more than half a year were examined.
Table 4. Comparison of fungal contamination in bathrooms according to floor level
Wall Floor
Number of
House type  Floor level  samples Log (avg. £ s.e.) Average Log (avg. £ s.e.) Average
Detached 1 43 3.17 = 0.15 1470 2.83 = 0.17 679
2-3 7 3.30 = 0.26 1980 2.56 = 0.47 367
Condominium 1 9 2.44 = 0.31 276 1.95 = 0.33 89.2
2-3 12 2.47 £ 0.32 293 2.43 = 0.36 270
4- 28 2.69 £ 0.20 493 2.82 = 0.22 657"

Average cfu/cm® was expressed as average of mold counts.
Asterisk indicates significantly elevated value.
Bathrooms occupied for more than half a year were examined.
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Table 5. Comparison of fungal contamination in bathrooms according to direction

Wall Floor
Number of
Direction samples Log (avg. * s.e.) Average Log (avg. *+ s.e.) Average
Center 13 3.00 £ 0.34 1010 1.94 £ 0.25 86.7
North 45 2.79 £ 0.16 618 2.59 £ 0.15 391*
South 7 2.86 £ 0.39 731 2.53 £ 0.43 341

North and south include NE or NW and SE or SW, East and West were excluded.

Average cfu/cm? was expressed as average of mold counts.
Asterisk indicates significantly elevated value.
Bathrooms occupied for more than half a year were examined.

Table 6. Comparison of fungal contamination in bathrooms according to the number of family

Wall Floor
Number of
Number of family samples Log (avg. £ s.e.) Average Log (avg. * s.e.) Average
1-2 22 2.09 = 0.19 122 2.45 = 0.24 283
3 21 2.68 = 0.25 484* 2.61 = 0.28 408
4 40 3.24 = 0.14 1730* 2.76 = 0.18 577
5-6 16 3.40 £ 0.16 2540* 2.88 = 0.27 762

Average cfu/cm® was expressed as average of mold counts.
Asterisk indicates significantly elevated value.
Bathrooms occupied for more than half a year were examined.

Table 7. Effect of frequency of cleaning on fungal contamination in bathrooms

Wall Floor
Number of
Frequency samples Log (avg. * s.e.) Average Log (avg. * s.e.) Average
daily 27 2.99 + 0.24 971 2.65 = 0.25 451
1-6/week 48 2.82 + 0.14 658 2.64 = 0.16 441
1/month or less 24 2.93 = 0.20 853 2.78 = 0.23 604

Average cfu/cm® was expressed as average of mold counts.
Bathrooms occupied for more than half a year were examined.

THHEEITFALL TEY, FAIZLDZT A7)
STz, Ll BWENEEOHREBIZH DL A, BET
IIMTIH L TWAG A ETEI AL T2, K
DOEETT, PRENZHL T B AEEITE B eh -5
7o BiG R o B-E51% 86.7cfu/cm® T, L&D
391cfu/cm* I L TR 1/4 7207,

4) BEOFERELNETFSE

FEREDCBORRE DL FIRENZWIEE
FEEHEEMN 3 A M N R oz (Table 6), 1213,
BETIL, FEBDP1~2 ADBEIE 122¢fu/cm® T, F
BRI 272 DI DV TIREBITAEELB I | 5~6
ANDEEEIZZFDHK 20 50D 2540cfu/cm® 72572, KD
LA AIEICHBEEITRONR -T2, TR
MELIRHEEBITHEEBHNNL | FIEEDS 5~6 AD
BEOIEEIT, 1~2 ADOBHEDRISHEE -7,

— R AE T RICH B END DR RCEBIT O
BARE LB e B E DB E T, BETHIRTY, f#
AfRERT 25 G L H IR T OHREG LTI, ol

7327

FIE T RN o7=(Table 7), IROGA L.,
BRAAFE DR T BRI EEITROR S Mo TN E B D2
IERLN ST,

PO DWW T, 13 EERLL R #2428,
WED 1/2 UL L& DT, #RrE#E e o BRI
DUVTIE, BETITMRIFRI AR WIZE TE 3D 780
R RN, BIZIE, BEOEA | 13 RFLL R
DA 622cfu/cm® & IFEAEERITELRW
BA D 1430cfu/ecm* IZHLLC, AT 1/2 LLFEE-
7-(Table 8), —J7. IKROLGEIL, HERRFH &I EEIZ
IR BRI RO o7z, ek, BRI
B R R R E B & DT A FH R TR LTz, 72770,
BT, HORUR O BUE R IR & o B L S 7
noTz,

WEGEEEZEHAL CODREE L, W E I A
L CWRWG A% LR L 7-(Table 9), BETHIRTH ., fff
AL TOBIBETIIIEH O DI E s Aoz,
FZIE, BETEHEHLRD>2H &0 e N
866¢fu/cm® IZXFLC, LG EI1TED/ 1/3 TH



£ HDWEDIETHY

Table 8. Effect of ventilation on fungal contamination in bathrooms

Wall Floor
Number of
Hour(s) samples Log (avg. = s.e.) Average Log (avg. * s.e.) Average
0-6 20 3.16 = 0.22 1430* 2.50 = 0.20 314
7-12 22 2.90 = 0.22 802 2.70 = 0.22 505
13-24 57 2.79 £ 0.14 622 2.74 = 0.17 544

Hours of ventilation means the amount of hours of open windows or use of ventilator or drying machine.

Average cfu/cm® was expressed as average of mold counts.

Asterisk indicates significantly elevated value.

Bathrooms occupied for more than half a year were examined.

Table 9. Effect of drying machine on fungal contamination in bathrooms

Wall Floor
Number of
samples Log (avg. *+ s.e.) Average Log (avg. & s.e.) Average
No use 89 2.94 = 0.11 866" 2.72 £ 0.12 524
Use 10 2.48 = 0.27 305 2.33 £ 0.29 214

Average cfu/cm? was expressed as average of mold counts.

Asterisk indicates significantly elevated value.

Bathrooms occupied for more than half a year were examined.
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