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Relevance between Total Volatile Organic Compound (TVOC) Exposure
Level and Environmental Diseases Within Residential Environments
Dong-Hyun Lee" and Jin-Do Chung*

Graduate School of Venture, Hoseo University, Seoul, Korea
*Department of Environmental Engineering, Hoseo University, Seoul, Korea

ABSTRACT

Objective: The purpose of this study is to compare and analyze the level of exposure to volatile organic
compounds for different kinds of households in apartments or houses and analyze the relation between atopy-
related symptoms and concentration of volatile organic compounds in order to improve indoor air quality and
start to build a process to prevent environmental diseases.

Method: From July 2010 to November 2010, TVOC concentration levels were measured and analyzed in 402
general households and 236 weak households, totalling 638 households. Residents were asked to fill out a
survey on environmental disease. All resources were analyzed using SPSS 12.0 program.

Result: In comparing the differences in concentration levels of volatile organic compounds for different types
of households, including existing apartments and houses, the type of housing did not affect the concentration
level of volatile organic compounds, but the relevance with skin trouble, diagnosed atopy, and atopy systems all
had statistical similarities. Moreover, above-limit volatile organic compounds showed statistical relevance with
amount of ventilation, time of construction, skin trouble, diagnosed atopy and atopy symptoms.
Conclusion: The study concludes that as the time of construction recedes further into the past and as the amount
of ventilation is higher, the exposure level to volatile organic compounds was lower and the group that were
suffering from atopy symptoms had higher exposure to volatile organic compounds.

Key words: Environmental disorder, Indoor air quality, Volatile organic compounds
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Table 1. Analysis conditions of GC/FID and TD

Instrument Conditions
TD: KNR  Oven temp 320°C
(Thermal ~ Desorb flow 30 m//min, 10 min
Desorption  Trap high temp 320°C
condition)  Trap low temp -30°C
GC/FID:  Column DBl
HP 6890 (60 m, 0.32 mm, 1 um)
(Gas Carier gas Helium
Chlomatograph Column flow 1.0 m//min
FID) Detector temp FID 250°C
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Table 2. Measurement result of the volatile organic
compounds by house type
geomatric meantS.D

General households Weak households

Classification (n=402) (=236)
Concentration of
+ +
TVOC (ug/nt) 493%1.32 4.60£1.21
TVOC over 21.1% 12.3%

criterion rate (%)
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Table 3. Sffereing from skin trouble, diagnosed atophy and atophy symtoms for different house types”

n (%)

Classification General households Weak households p-value
. No 251 (62.4) 207 (87.7)

Skin symptoms 0.000
Yes 151 (37.6) 29 (12.3)
. . No 267 (66.4) 226 (95.8)

Atopy diagnosis 0.000

Yes 135 (33.6) 10 (4.2)
Atopy No 95 (23.6) 123 (17.4) 0.000
subjective symptoms Yes 307 (76.4) 113 (16.0) '

"x’-test.

Table 4. Relevance between over the limit or under the limit TVOC and time of construction and date of moving in”

n (%)
Classification Under 5 year 6~10 year 11~15 year Over 16 year p-value
Completion Under criterion 83 (77.6) 70 (71.4) 95 (84.8) 276 (86.0) 0,005
period  Over criterion 24 (22.4) 28 (28.6) 17 (15.2) 45 (14.0)
Moving Under criterion 289 (80.3) 109 (85.8) 55 (84.6) 71 (82.6) 0511
period Over criterion 71 (19.7) 18 (14.2) 10 (15.4) 15 (17.4)
"y-test.
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Table 5. Relevance between over the limit TVOC concentration and and number of ventilation in the house”

n (%)
Classification 2~3 time/week 1~2 time/day 3~4 time/day Over 5 time/day p-value
Under criterion 46 (48.4) 82 (64.1) 91 (90.1) 305 (97.1) 0.000
Over criterion 49 (51.6) 46 (35.9) 10 (9.9) 10 (2.9)

"y-test.

Table 6. Relevance between TVOC concentration and skin symptoms, atopy diagnosis, & atopy subjective symptoms of

objects of study” n(%)
Classification Under criterion Over criterion p-value
. No 387(73.9) 71(62.3)
Skin symptoms 0.016
Yes 137(26.1) 43(37.7)
. . No 416(79.4) 77(67.5)
Atopy diagnosis 0.009
Yes 108(20.6) 37(32.5)
Atopy No 215(41.0) 29(25.4) 0.002
subjective symptoms Yes 309(59.0) 85(74.6) '

"y2-test.

Table 7. Analysis of danger level in factors of influencing atopy symptoms™*

Atopic subjective symptom

Classification OR (95%, CI)
Yes
. No 59(29.2) 143(70.8) 1.00
Remodeling
Yes 159(36.5) 277(63.5) 1.36(0.93-1.98)
. . Over 5 year 208(39.2) 323(60.8) 1.00
Completion period
Under 5 year 36(33.6) 71(66.4) 1.27(0.82-1.97)
. . Over 5 year 120(43.2) 158(56.8) 1.00
Moving period
Under 5 year 124(34.4) 236(65.6) 1.42(0.85-2.35)
. Under Criterion 182(34.7) 342(65.3) 1.00
TVOC concentration Lo
Over Criterion 36(31.6) 78(68.4) 1.02(0.65-1.61)
o Over 5 time 128(40.8) 186(59.2) 1.00
Ventiration time .
Under 5 time 116(35.8) 208(64.2) 1.23(0.90-1.70)
_ No 151(40.5) 222(59.5) 1.00
Furniture purchase
Yes 67(25.3) 198(74.7) 1.94(1.37-2.76)

"Multiple logistic regression analysis.
fOR: odds ratio, 95% CI: confidence intervals.
‘Adjusted: age, house type, living type.
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