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Table 1 Number and percentages based on sample characteristics (n=219)
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Sample characteristics Number %
Sex
Male 29 13.2
Female 190 86.8
Age (year)
<25 13 59
25-34 58 26.5
35-44 70 32.0
=45 78 35.6
(X £ SD = 39.7+8.7, Min = 23, Max = 56)
Education level
Primary Education 10 4.6
Secondary 116 53.0
Diploma or the equivalent 71 324
Bachelor’s degree or higher 22 10.0
Work duration (year)
<5 68 31.0
5-14 114 52.1
15-24 25 11.4
=25 12 5.5
(X £SD =10.2+6.2, Min = 2, Max = 27)
History of illness
Asthma 24 11.0
Allergy 61 279
Dermatitis 10 4.6
Migraine 48 21.9
AUMNOINA 4 512.2 cfu/m’ AUnABINAY 212.34129.3 cfu/m’

Han13nI AN M0 INAN18TUD 1A
FA
WUNIEALTINURY PM NlSnmdana 59.8 pg/m’

9 A
uazﬂimmmmg%ﬁ1wm1§ﬂimmﬁum 43.8 cfu/m

3

84 58.4 cfu/m’ ARV 54.5+4.5 cfu/m’ 1Tual

= 3 1 d' T @ 3 9 9 [ 4 o 1A A
09 121.5 pg/m” AURAYNINY 90.1£15.5 pg/m ‘ﬂ'J"IlJL"’UﬂJélI‘Llf‘lW]fﬂTillﬂuhlﬂﬁ?]ﬂhl%ﬂWU'ﬂiJﬂﬁlﬂﬂl
4 k4

SnaudeuuanF ey NS A 72.7 cfw/m’

ANMYUTUAULA 398 ppm DY 1,229 ppm ANRAY
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A 745.4+236.1 ppm UTuaanuvudunes
¢ ¢ TS Yy ¥ o
A5 venvevenlyanyNTUTMANUTUTUA LA
17.2 ppm 74 23.6 ppm AUNAUNINY 19.7+1.9 ppm
HAZHANITATIVIARUNINDINIANIGUDNDIATTN
sgaulSnaru PM MABINY 126.6+15.0 pg/m’
K [
USaudanuaiisomasniny 389.94118.5 cfu/m’
a & 4 1o 5 (e
UTuaFe s uRauNINY 61.6+6.1 cfu/m’® UYSuim
Y 9 o s s a Vo
ANuTutumaasuoulaoenled masminy
a [2) o
463.7+58.4 ppm tazlTinaanududumynsueu
youonlwAmaIny 21.7+1.9 (Table 2) Uil

Table 2 Measured indoor air quality at public transport

¢
NIAIMNHIIUGUAITAT

meluernsiialdeglusag 25.0°c §4 26.5°C
QunqiinGy 25.8°C ﬁwmmsﬁuﬁuﬁwfagﬂwﬁu
56.2% 1 73.2% AV 67.8% uazaNiIaueg
1u%19 0.10 m/sec D9 0.22 m/sec méﬂﬁ 0.14 m/sec
drugungimeusneinsiialdedlusig 28.3°c
fl4 33.0°C qmwgﬁmﬁﬂ 31.0°C MAuFuFIINS
odlur19 56.8% 84 85.7% 1ndAvil 72.9% uaz
A aueglugae 0.65 misec 4 1.54 m/sec 1nde
‘ﬁ 1.54 m/sec

Indoor air Recommended Outdoor air Recommended
indoor air quality +SD level +SD level

(Min -Max) indoor air (Min -Max) outdoor air

PM (ug/m’) 90.1+15.5 <120 pg/m’ 126.6+15.0 <120 pg/m’
(59.8-121.5) (113.1-156.5)

Bacteria counts (cfu/m’) 212.3+129.3 <500 cfu/m’ 389.9+118.5 <1000 cfu/m’
(72.7-512.2) (229.2-590.2)

Fungi counts (cfu/m’) 54.5+4.5 <500 cfu/m’ 61.6+6.1 <1000 cfu/m’
(43.8-58.4) (47.9-69.5)

CO, (ppm) 745.4+236.1 <1,000 ppm 463.7+58.4 <1,000 ppm
(398-1,229) (356-556)

CO (ppm) 19.7£1.9 <9 ppm 21.7£1.9 <9 ppm
(17.2-23.6) (18.2-24.5)

nf;jummsmmiﬂm gﬁﬂmmiﬁmgﬂ (%’aﬂaz 81.7) ina1Msadaln

=2 ' U A a d?‘
Wﬂﬂ15ﬁﬂ1&l1ﬂi}ﬂ@1ﬂ1i@1ﬂ1§TJ'JﬁJT]Lﬂﬂ"'UH
AUNTNNUNUINNADINTTEAUADIAT (%@ﬂﬁ% 72.6)

vouiia (F08a269.4) 1nao1Msiiafsve (Fouaz
87.7) 1nAo1MINaEINITa ($esaz 60.3) (Table 3)
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Table 3 Current illnesses of indoor air related symptoms among ticket staff in public transportation building

(n=219)
Symptoms* Number Percentage
Eye Irritation 159 72.6
Nasal manifestation 179 81.7
Throat Symptoms 152 69.4
Headaches 192 87.7
Skin problem 132 60.3

*One can answer more than 1 symptom

ANNFNRUS 5T HIIRUMNOIMAN NG
21msemsihe
HARFANEIANNFNTUTIYHIAUAIN
PIMATNAUDININYI Tanuduiusiuediadl
WodAn1edna (p<0.05) A 9INMITEAIBIABIATI]
AanuduiussulSinave PM (p = 0.047)
1m3ihafsyzianuduiusnulSnaanududy
(%) o o a 9 Y
voamasasvoulaeenlyduazlsuaanuudu
o 7 A
VDIMIFAS VO UNBUUDN IFANATIVNY (p = 0.037)

o o v v d
1Az (p<0.001) MUAMGULAZNNMIANEIANUTNIUT
9
seualSunanenuaiiGenungueimslsnrouiie
nwunhifianuduniusszniaaniweimanungu
91N 08 NUTIAAYN1ADAN p>0.05 (Table 4-7)
d' a dy d' :/l Y =
wagziioannlTnasesinuniuaiesas 100 I
sunadosdalumuaugin (500 cfu/m’) 39l
o a J v o 1

ANTOUINAATENHIANUTUNUTISH IV

o da 2 yy
'C'J']ﬂ'lﬁﬂﬂﬂ']ﬂ1ﬁ1/l!ﬂﬂ"lluulﬂ

Table 4 The relationship between PM10 and Eye Irritation, Throat symptoms, Nasal manifestation (n=219)

PM
Symptoms (>120 ug/m3) 0(<120 ug/m’) X df p-value
Number (%) Number (%)

Eye Irritation
Yes 23(59.0) 136(75.6) 4.431 1 0.047*
No 16(41.0) 44(24.4)

Throat Symptoms
Yes 24(61.5) 128(71.1) 1.383 1 0.254
No 15(38.5) 52(28.9)

Nasal manifestation
Yes 29(74.4) 150(83.3) 1.729 1 0.251
No 10(25.6) 30(16.7)

*Significance at Ol =0.05
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Table 5 The relationship between carbon dioxide and a headache (n=219)

(6{0)
Symptoms (0-1,001 ppm) ’ (1,001-2,000) A df p-value
Number (%) Number (%)
Headaches
Yes 109(83.8) 83(93.2) 4.330 1 0.037*
No 21(16.2) 6(6.8)
*Significance at OL = 0.05
Table 6 The relationship between carbon monoxide and a headache. (n=219)
(6(0)
Symptoms (<18.99 ppm) (=19 ppm) A df p-value
Number (%) Number (%)
Headaches
Yes 57(73.1) 135(95.7) 23.87 2 <0.001*
No 21(26.9) 6(4.3)
*Significance at Ol = 0.05
Table 7 The relationship between bacteria and throat symptoms (n=219)
Bacteria
Symptoms (<500 cfu/m’) (>500 cfu/m’) x2 df p-value
Number (%) Number (%)
Throat Symptoms
Yes 107(68.6) 45(71.4) 0.170 1 0.747
No 49(31.4) 18(28.6)
ﬂﬁﬂi1ﬂﬂﬂﬂ1iﬁﬂﬂ1 91113YDY American Conference of Governmental

1nmMsasiadiuannududuve sy
aymadnnd 10 lunsou USnadfeuuniituiesn
uazfsmivenlasenlad unuiAundoninm
Wuuveaflufianmiiy 90.1 pg/m’ Fafldanien
wangiinsuauguuaiy Wssmalneg’ fviua
Anlainy 120 pg/m’ AmdsvenlSinandenuniise
sy 212.3 Fanhauuzihdmiugadwnely

Industrial Hygienists (ACGIH)" MUUAAD 500 cfu/m’
v Y 1 v
ANNABVDUFOTUNINY 54.5 FIAINNAINIATITIU
i ACGIH PM¥Ua A9 500 cfu/m’ 4azAUNABUDI
USuannududumaaisveulasonlsdmiiy
745.4 UAININIAIWIATIFIUN ASHRAE Mnua
Tnilalinu 1,000 ppm tAieN1TRIINAIFIGA
a 1 a dy a A (24
voulSuiadu JTuandenuanie uaznis
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ABSTRACT

The aim of the study was to evaluate the relation between indoor air quality and Sick Building Syndrome of
ticket sales staff by gathering up 34 samples of air to examine the quantity of particulate matter less than 10 microns,
136 samples of bacteria and fungus and 68 samples of the intensive of carbon dioxide and carbon monoxide
in the area of ticket sales boxes. The questionnaire related to sick building syndrome was used to survey 219
participations of ticket sales staff working in the terminals and analyzed, using descriptive statistics and
chi-square test.

The result of the study demonstrated that the average of particulate matter in the area of ticket sales
boxes was 90.1+15.5 pg/m’, the average of bacteria and fungus quantities were 212.3£129.3 cfu/m’ and 54.5+4.5
cfu/m’, the average of the intensive of carbon dioxide and carbon monoxide were 745.4+£236.1 ppm and 19.7+1.9
ppm. The headache (87.7%), nasal manifestation (81.7%), eye irritation (72.6%), throat and lower respiratory
tract symptoms (69.4%) and skin problem (60.3%) were found in Sick Building Syndrome of ticket sale staff.
To value the relation of air quality and symptoms, it was found that there was a relation with significant statistics
(p<0.05) including eye irritation relating to particulate matter (p=0.047), headache related to the intensive of

carbon dioxide and carbon monoxide examined (p=0.037) and (p<0.001) sequentially.
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