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WIRAPOND PRINGRUGSA : A STUDY ON QUANTITATIVE OF
MICROORGANISM AND USER’S ATTITUDES ON FITNESS CENTERS. THESIS ADVISOR:
ASST. PROF. RATTAPON ONCHANG, Dr.techn. 115 pp.

This study aims to study the difference of quantitative of microorganisms
(bacteria and fungi) in fithess centers both in air and on surfaces of exercise equipments.
User’s attitudes toward fithess center’'s environment were also investigated. Three different
kinds of the fitness centers, i.e., air-conditioning, no-air-conditioning and open air) were
chosen for the study. Results found that quantities of microorganisms are correlated to
quantity of users and fitness center environmental factors (i.e., temperature, humidity,
ventilation and quantity of users) at a significant level of 0.05. The quantity of microorganisms
is difference to the fitness centers, but not for time services at a significant level of 0.05.
Quantity of microorganisms on surface of exercise equipments are correlated to the quantity
of users and fitness center environmental factors (i.e., temperature and humidity) at a
statistically significant level of 0.05. The quantity of these microorganisms is difference to the
fithess centers and also time services at a significant level of 0.05.

For user’s attitudes toward cleanliness of fitness centers and equipments, this
results that air-conditioning fitness center is at low level effect on users, while no-air-
conditioning and open air are at medium level effect on users.
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Gram — positive pleomorphic rods (e.g., Corynebacterium sp.) 20
Gram — negative rods (e.g., Achromobacter sp., Flavobacterium sp.) 5
Endospore formers (e.g., Bacillus sp.) 35
Gram — positive cocci (e.g., Micrococcus sp.) 40
Fungi

Cladosporium sp. 80
Alternaria sp. 80
Penicillium sp. 80
Other (e.g., Aspergillus sp., Chaetomium sp., Dematium Fumago sp., 13

Fusarium sp., Helminthosporium sp., Sclerotinia sp., Stachybotrys sp.,

Trichoderma Verticillium sp.)
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(Air Change Rate) (ﬂ%ﬂ@iﬂ‘ff’ﬂﬂﬂ)
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IS UAIazNL MUV IR UNguIadNegs A Fend11aTlall (colony) Tae
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1 1 1 IS : 1

TagauIng) Open plate 95109 CFU/AT 904 plate %9 f 001910
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CFU/ml = 3 TaTaiimae x dilution factor

USuaiiiee199113 pour plate 1ml

dilution factor = d’)uﬂﬁ‘]JSUfJ\1ﬂ’JHJL%ﬂﬁ]NGUENﬁ’JE]EiN‘ﬁﬁWNWﬂQﬁE]U

(ATATID LazAMY, 2549)
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a

{ a J aa 1 a 4
A15197 34 Llﬂ'ﬂ\iWﬁﬂWﬁ')Lﬂinﬁsng}fJﬂallﬁﬂNﬁﬂﬂ Tﬂﬂ'ﬂlll!@]ﬂ@]NﬂJfJQﬂﬁNWﬂ!ﬂauﬂgﬁl

§ 4 o w 091’
(L!‘Uﬂﬁﬁﬂ Llagléﬂb’@in 1u91ﬂ1ﬁﬂl@ﬁﬂuﬂﬂﬂﬂﬂ'lﬁ\iﬂ'lfﬂ"l\‘] 3Uszan

ANOVA OF BACTERIA
Sum of Squares df Mean Square F Sig.
Between Groups 18839.590 2 9419.795 97.259 .000
Within Groups 38934.593 402 96.852
Total 57774.183 404
Multiple Comparisons Dependent Variable: BACTERIA LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound

1.00 2.00 -15.4593(%) 1.19785 | .000 -17.8141 -13.1044

3.00 -13.2148(*) 1.19785 | .000 -15.5696 -10.8600
2.00 1.00 15.4593(*) 1.19785 | .000 13.1044 17.8141

3.00 2.2444 1.19785 | .062 -.1104 4.5993
3.00 1.00 13.2148(%) 1.19785 | .000 10.8600 15.5696

2.00 -2.2444 1.19785 | .062 -4.5993 1104

ANOVA OF FUNGI
Sum of Squares df Mean Square F Sig.
Between Groups 10221.970 2 5110.985 123.066 .000
Within Groups 16695.274 402 41.531
Total 26917.244 404
Multiple Comparisons Dependent Variable: FUNGI LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound

1.00 2.00 -9.9630(%) .78439 | .000 -11.5050 -8.4209

3.00 -11.2370(*) .78439 | .000 -12.7791 -9.6950
2.00 1.00 9.9630(%) .78439 | .000 8.4209 11.5050

3.00 -1.2741 .78439 | 105 -2.8161 .2679
3.00 1.00 11.2370(%) .78439 | .000 9.6950 12.7791

2.00 1.2741 78439 | 105 -.2679 2.8161

A a 9 Y =
1NA1T NN 34 ﬂTi’JLﬂiTV’U@Haﬂ?ﬂﬂ’f]"mllﬂiﬂiﬁluﬂ%‘lma? (One way Anova)

a ~

1 a -4 = di’ 4 o w 3 =~
WU ﬂiiﬂmﬂﬂu‘ﬂiﬂ (LUANLTY LASIYDIT) 114’8)”Iﬂ”|ﬂ VDNFUIDDNNIAINIYN 3 Uszian 4

v o w

ANUUANANN U 1NTed 1A 0.05
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a

~ a <Y an [ a =4 a A
ATNN 35 HAIKNANTITUATIZHUDYANNTADA 1’1’]?]'3’]111!55]ﬂﬁW\ﬂJﬂ\iﬂﬁNWﬂ!’gauﬂiﬂ (munnise

9

k4
1 ] a J o w @
llaglfdﬁ@ﬁ’]) Glu@']ﬂ’lﬁﬂﬂclfj\uja']ﬂ'ﬁclﬁﬂ3ﬂ13mﬂ¢]ﬁuﬂ@@ﬂﬂ']a\‘]ﬂ']flﬂ\i 3 Uszian
ANOVA OF BACTERIA

Sum of Squares df Mean Square F Sig.
Between Groups 5.842 2 2.921 .020 .980
Within Groups 57768.341 402 143.702
Total 57774.183 404
Multiple Comparisons Dependent Variable: BACTERIA LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound
1.00 2.00 .2296 1.45908 | .875 -2.6388 3.0980
3.00 2741 1.45908 | .851 -2.5943 3.1425
2.00 1.00 -.2296 1.45908 | .875 -3.0980 2.6388
3.00 .0444 1.45908 | .976 -2.8239 2.9128
3.00 1.00 -.2741 1.45908 | .851 -3.1425 2.5943
2.00 -.0444 1.45908 | .976 -2.9128 2.8239
ANOVA OF FUNGI
Sum of Squares df Mean Square F Sig.
Between Groups 254.800 2 127.400 1.921 .148
Within Groups 26662.444 402 66.324
Total 26917.244 404
Multiple Comparisons Dependent Variable: FUNGI LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) | Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound
1.00 2.00 -1.8667 .99125 | .060 -3.8154 .0820
3.00 -1.4000 99125 | .159 -3.3487 .5487
2.00 1.00 1.8667 .99125 | .060 -.0820 3.8154
3.00 4667 .99125 | .638 -1.4820 2.4154
3.00 1.00 1.4000 99125 | .159 -.5487 3.3487
2.00 -.4667 99125 | .638 -2.4154 1.4820

A a Y} Y 2
1NNT1T NN 35 fﬂi’J!ﬂiW%‘UﬂHﬁﬂ’Jﬂﬂ’NNLLﬂﬁﬂ3’)1!‘1’11\“@81’3 (One way Anova)

1 a a S A A dy 1 1 Y Aa 4
WUN 1]']'111?1@@11!1’1381 (HUANLTY LALLITFDTT) TuermaAaer19Ia 1S IMUTNS VONFUYDDN

[ Y]

Y
Araamena 3 Uszim ludianuuanaeiuediedivedinn 0.05
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~ a <Y an v o J a a =4 a A
ATNN 36 HAMINANITUATIZHUDYANNTDA ﬁ?ﬂ?WNﬁNWH‘ﬁT@QﬂﬁNWﬂ!ﬂaLWIiEJ ((SIRNIRE))]

4 o w 091’ o a 4
Glu’fnﬂ']ﬂsll@\'iﬂuﬂﬂﬂﬂﬂ'la\iﬂ'lfﬁ"l\‘] 3 ﬂﬁglﬂﬂﬂﬂﬁﬂWWLmﬂé}ﬂu (Qﬂ!ﬁgll ﬂ'ﬂll“dlfu

HAENIITSUIYDINA)
Pearson Correlation
= A U a a S A
HUANLIY NU JUHYN UNYY HUANLTY
Qﬂl‘ﬁ@,ﬁ Pearson Correlation 1 453(+%)
Sig. (2-tailed) . .000
N 405 405
S A U &’ tﬂy A A
UUANIIY DU ANNBH AIUBU UHUANLTY
mm%yu Pearson Correlation 1 255(+%)
Sig. (2-tailed) 000
N 405 405
S A U A A
HUANLIY DY NIIITVIYOINA N1TITVUIYDINIA HUANLTY
552118016 Pearson Correlation 1 - 029(%*)
Sig. (1-tailed) 368
N 135 135
S A (%4 Y Y Aa 9 Y a a
uuaAntIEy Ny I’dNﬂ‘lﬂ‘Uimi Ejmﬁl“b"iﬂmi UHUANLTY
é’mi%’u?mi Pearson Correlation 1 229(+%)
Sig. (1-tailed) 368
N 135 135

{ a [ o J 1 a a Jd o
1NA15199 36 fﬂi’)&ﬂiWﬁ“lgl}f)lluﬁﬁWﬂ’JnJﬁiJWHﬁigﬁ’N\‘lﬂiﬂﬂmﬂﬁu“ﬂgﬂﬂ‘ﬂ
Y 9 1 a a S J a A 4
gnnuinaoi 1aaldy Pearson Correlation WU ﬂilﬂﬂ!ﬂﬁu“ﬂﬁﬁl (uanse) Tuorne VDIFUY
o w q’/‘ 1% 9 d A Y] a g o a
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ANOVA OF BACTERIA
Sum of Squares df Mean Square F Sig.
Between Groups 19693.823 2 9846.912 118.286 .000
Within Groups 168324.646 2022 83.247
Total 188018.469 2024
Multiple Comparisons Dependent Variable: BACTERIA LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound
1.00 2.00 -5.7926(*) .49665 .000 -6.7666 -4.8186
3.00 1.4163(*) 49665 | .004 4423 2.3903
2.00 1.00 5.7926(*) 49665 | .000 4.8186 6.7666
3.00 7.2089(*) .49665 .000 6.2349 8.1829
3.00 1.00 -1.4163(*) .49665 .004 -2.3903 -.4423
2.00 -7.2089(*) .49665 .000 -8.1829 -6.2349
ANOVA OF FUNGI
Sum of Squares df Mean Square F Sig.
Between Groups 2522.389 2 1261.195 28.045 .000
Within Groups 90929.932 2022 44.970
Total 93452.321 2024
Multiple Comparisons Dependent Variable: FUNGI LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound
1.00 2.00 2.0252(*) .36503 .000 1.3093 2.7411
3.00 2.6030(*) .36503 .000 1.8871 3.3188
2.00 1.00 -2.0252(*) .36503 | .000 -2.7411 -1.3093
3.00 .5778 36503 | .114 -.1381 1.2936
3.00 1.00 -2.6030(*) .36503 .000 -3.3188 -1.8871
2.00 -.5778 .36503 114 -1.2936 .1381
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ANOVA OF BACTERIA

Sum of Squares df Mean Square F Sig.
Between Groups 3348.712 2 1674.356 18.333 .000
Within Groups 184669.757 2022 91.330
Total 188018.469 2024
Multiple Comparisons Dependent Variable: BACTERIA LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) | Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound

1.00 2.00 -2.8726(*) .52020 .000 -3.8928 -1.8524

3.00 -.3170 52020 | .542 -1.3372 .7031
2.00 1.00 2.8726(*) .52020 .000 1.8524 3.8928

3.00 2.5556(*) .52020 .000 1.5354 3.5757
3.00 1.00 .3170 .52020 .542 -.7031 1.3372

2.00 -2.5556(*) .52020 .000 -3.5757 -1.5354

ANOVA OF FUNGI
Sum of Squares df Mean Square F Sig.
Between Groups 2126.075 2 1063.038 23.536 .000
Within Groups 91326.246 2022 45.166
Total 93452.321 2024
Multiple Comparisons Dependent Variable: FUNGI LSD
Mean
() PLACE | (J) PLACE | Difference (I-J) Std. Error Sig. 95% Confidence Interval
Lower Bound | Upper Bound

1.00 2.00 -2.4089(*) .36582 .000 -3.1263 -1.6915

3.00 -.5941 .36582 .105 -1.3115 1234
2.00 1.00 2.4089(*) .36582 .000 1.6915 3.1263

3.00 1.8148(*) .36582 .000 1.0974 2.5322
3.00 1.00 .5941 .36582 .105 -.1234 1.3115

2.00 -1.8148(*) .36582 .000 -2.5322 -1.0974
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