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Table 1. Characteristics of the study population Table 2. Aldehydes concentration of indoor in building
unit: N(%) unit: pg/m’
Variables Case (n=33) Meant S.D (Min~Max)
P-value
<30 1(3) Ist (n=4) 2nd (n=4)
Age (years) 30 3207)
> 22.90+9.48 16.79+11.93
Formaldehyde 0.66
. Male 3 (15.95~36.47) | (2.64~27.87)
ender 19.13+9.34 16.10+6.21
Female 32(97) Acetaldehyde (5.18~24.85) (7.37-21.19) 0.31
Yes -
Indoor smoker . 17.44+7.02 13.01£5.55
No 33(100) Acrolein (7.4023.05) | (682-18.08) | *3!
0 19(58) 8.72+3.51 6.41+2.89
Frequency of drinking per week Acetone N N 031
quency gp > 13@2) (3.70~11.53) (3.16~9.04)
1.33£1.59 0.97+1.23
4 2(6) butyraldehyde 0.87
Number of class per week p 31594) Y Y (ND~3.19) (ND~2.56)
0.95+1.90
<30 min 19(58) Benzaldehyde ND (ND~3.80) 045
Class hours per week
>30 min 14(42)
<7 hours 6(18) Table 3. VOCs concentration of indoor in building . .
Total time in buildings (totay) unit: pg/m’
> 7 hours 27(82)
Mean=S.D (Min~Max)
Yes 4(12) P-value
Now using contact lens 1st (n=4) 2nd (n=4)
No 2%(88) 16.79£11.93 4.2413.04
Yes 5(15) Benzene | 64 27.87) (1.93~8.52) 0.19
Yesterday used contact lens
No 28(35) Toluene 66.73116.01 | 35.45+15.01 0.06
N =5 hours 17(52) (4343~79.83) | (20.40~56.20)
esterday hours of sleep B
> 5 hours 16(48 50.31°+12.96 8.82+1.73
“8) Ethylbenzene | 3339 64.03) | (7.53-1137) 0.03
Waking b <6 hours 18(55) "
aking hours 98.35 +32.35 7.58+4.09
> 6 hours 15(45) Xylene (58.30~137.52) | (5.07~13.69) 0.03
yes 19(58) 22628+ 13047 | 647+1.82
Red eyes o 14(42) Styrene | (113.92-412.00) | (4.82~8.66) 0.03
Yes 18(55) 448.54"+173.98 | 62.55+21.98
Itchy eyes TVOC 1 (304.69-692.32) | (40.61-92.81) 0.03
No 15(45)
*p<0.05
Yes 26(79)
Dry eyes
No 7en o1 EAA S 3 =20 o 3]ur
- — vepog BA0R Fol8 $7L oUlth 8
es
Eye pain, feeling light (36) A F718FHE(TVOC)S 13} 57 Al 448.54 ug/m , 23}
No 21(64) =74 Al 62.55 ug/m3§ TAHZ Felal FaHUT

Woll A 7A17F o] -2(82%) BUlE Ao g ZAMEoH,
FeEd= Aol RE 2079 88%7} T ENZS ALE

SHA] 2SkTH(Table 1).
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(p<0.05) (Table 3). 7
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Table 4. Aldehydes concentration of indoor in building to space

- REA -

A5d - o)A - 7

unit: pg/m’
Meant S.D (Min~Max)
P-value
Class-room 1 Class-room 2 Class-room 3 Practice-Room
2234+7.83 23.87+2.12 19.55+23.92 13.6243.30
Formaldehyde (16.81~27.87) (22.38~25.37) (2.64~36.47) (11.28~15.95) 0.57
21.76+2.81 23.0242.59 6.28+1.55 19.39+4.72
Acetaldehyde (19.77~23.75) (21.19~24.85) (5.18~7.37) (16.05~22.73) 0.19
. 14.94+11.48 19.724+2.32 12.35+7.00 13.90+5.72
Acrolein (6.82~23.05) (18.08~21.36) (7.40~17.29) (9.86~17.95) 0.53
7344592 9.86+1.16 6.17+3.50 6.8942.95
Acetone (3.16~11.53) (9.04~10.68) (3.70~8.65) (4.80~8.97) 0.53
2244134 1.06%1.50 128+1.81
butyraldehyde (130-3.19) (ND-2.12) D (ND-2.56) 038
1.9042.68
Benzaldehyde (ND~3 80) ND ND ND 0.39
Table 5. VOCs concentration of indoor in building to space
unit: pg/m’
Mean® S.D (Min~Max)
P-value
Class-room 1 Class-room 2 Class-room 3 Practice-Room
4.63+3.42 4.49+0.29 5274472 7.8340.97
Benzene (2.21~7.05) (4.28~4.70) (1.93~8.61) (7.15~8.52) 0.57
46.71+3721 49.8149.03 55.64+34.21 52.19+26.07
Toluene (20.40~73.02) (43.43~56.20) (31.44~79.83) (33.76~70.63) 0.98
30.17+£31.21 223841557 29.10+30.51 36.60+40.07
Ethylbenzene (8.11~52.24) (11.37~33.39) (7.53~50.68) (8.26~64.93) 0.88
Slene 52.03+66.41 35.99+31.54 5224+ 65.53 71.59+93.25 0.98
y (5.07~98.99) (13.69~58.30) (5.91~98.57) (5.65~137.52) :
Styrene 59.37+77.14 86.07+111.44 111.45+ 145.37 208.61+287.76 076
(4.82~113.92) (7.27~164.87) (8.66~214.24) (5.14~412.09) :
T™VOC 192.914215.39 198.75+ 149.82 253.70+280.34 376.82+446.18 0.88
(40.61~345.22) (92.81~304.69) (55.47~451.93) (61.32~692.32) :
AFSFATH o] 97-e 1x9) wlsl Azl HaiH Tk
AZEE 1ZIA A 035 vweg A7 1Y = At Yo (2}ol|A QAT XS HwRHAR &
Zol w2 At fiao] BRI, 13} S Al 23 A 12 23, - 5] - 9] = BE wEke] ZAulo] A
o nls|] 3ol FEU 3| o] yroprA A7) A8 2ol Hlg) 250 S8 A7} A HTH(Table 7). 13}
FTH(Table 6). 22+ 574 A= 7ol vls)] Q5o 7z o} 23} 2L vlws A7, AR A 23 L)
Zro] A}, 1249} 23} =4S vlwd Ay}, 23} SHA] LI 2% 23} %) BT 23} A7 Aet =
o] =7} AT
Table 6. Tear berak-up time
witsee 5 MFBZED Z4 M B
Ist AM IstPM | 2nd AM | 2nd PM NAZZ2T oHEo] T3l AEL gy AEms)
Mean 6.30 4.03 444 3.43 e AEYRLS «of”, «oh]ora 1y A JFZH 3o}
SD 247 1.20 1.07 0.80 3 = A Ao ARSET S WEE FrskATh
SD: Standard deviation AMASETE T4 168352 Sdtdo] A& 2% 4]
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Table 7. Conjunctival injection according to AM and PM

1st temporal 1st superior Ist inferior

1st nasal AM

AM AM AM
2.64 2.42 1.85 2.03
0.48 0.50 0.44 043

1st temporal 1st superior 1st inferior
1st nasal PM M PM PM
2.97 2.83 2.18 2.42
0.43 0.38 0.49 0.50

2nd temporal  2nd superior  2nd inferior
2nd nasal AM AM AM AM
2.83 2.55 2.00 2.30
0.38 0.50 043 0.50

2nd temporal  2nd superior  2nd inferior
2nd nasal PM PM PM PM
3.11 2.94 2.33 2.65
0.31 0.30 0.48 0.48

Scale: 0 (normal), 1 (trace), 2 (mild), 3 (moderate), 4 (severe)

SBS Symptom

| Esymptom [Onon-symptom

100%

80%

60%|

40%

20%|

0%’
Ist 2nd

Fig. 1. Comparison of SBS symptom at symptom and non-
symptom.

SBS Questionnair Score

Ist 2nd

Fig. 2. The evaluation of SBS questionnaire score result.
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Purpose: This study was to find out the influence on eyes of indoor air quality in college students taking course,
such as Sick-building syndrome symptoms and effects on the eye in new-built university buildings. Methods: We
selected a new building in a university located in Metro Seoul and college students in a department for the study.
The number of total participants was 33, to whom questionnaire surveys were conducted in advance to check
individual traits (gender, age, whether to smoke, whether to wear contact lenses, or whether to drink). The first
questionnaire surveys and checking of ocular symptoms to first indoor hazardous materials were conducted in
October and two months later the second surveys and checking were carried out in December. The indoor air
quality was measured when conducting the first questionnaire surveys and the second questionnaire surveys;
especially measurements of gaseous materials such as aldehydes and VOCs in the indoor air were conducted.
Results: Indoor air quality of the new building was as follows: formaldehyde level was 22.90 pg/m® in the first
measurement and 16.79 pg/m? in the second measurement. In addition, most materials showed higher value in the
first measurement. The level of TVOC was statistically significant (p<0.05) decreased on 448.54 ug/m® in the
first and 62.55 pg/m® in the second. In clinical assessments to check ocular symptoms caused by eye irritations,
dry eye syndrome was found in the first and second exposures. When comparing the first and second
assessments, dry eyes deteriorated in the morning of the second attempt compared to the first one. Conclusions:
In the survey of ocular symptoms and the measurement of indoor air quality, the level of formaldehyde was
measured higher in the second attempt than the first; thus, it was confirmed the influence of indoor air quality in
a new building upon ocular symptoms of occupants.

Key words: Indoor air, Dry eye syndrome, Sick-building syndrome, Volatile Organic Compounds, Formaldehyde

Vol. 16, No. 2, June 2011 J. Korean Oph. Opt. Soc.



