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Abstract

The purpose of this study is to examine the health of beauty salon workers through the utilization of ques-
tionnaires concerning the extent of exposure to organic solvents found in the air of some beauty salons and
any resultant symptoms in employees. The subjects were 36 employees from 10 beauty salons who agreed
to participate in this study. The degree of exposure to organic solvents in the air of beauty salons was measured
from September 1, 2008 to September 30, 2008. A survey of symptoms that occurred due to exposure to
these solvents was also performed. The results were as follows: questionnaires were collected and analyzed
from a total of 36 subjects. Of these, 28(77.8%) were female and 8(22.2%) were male. The mean age was
29.08. The mean working period was 7.13 years. Sixteen subjects attended programs at universities while 11
went to beauty schools for vocational education. When testing the concentration of organic solvents in the
air of beauty salons, the highest value found was Isopropyl alcohol 511.85 ppb followed by butyl acetate,
toluene, acetone, xylene, ethyl benzene, styrene, and chlorobenzene. A logistic regression analysis was per-
formed as follows: the point of each factor was the dependent variable while sex, age, drinking, smoking,
educational level, work experience, hairdresser’s license, and organic solvents were the independent variables.
Statistically significant difference (p<0.05) was shown in the hairdresser’s license among Factor 1 and in
Xylene among Factor 2; however, difference was not shown in the other variables.

Key Wonds : Beauty-shop, Mixed organic solvent, Subjective symptom
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AB2AHE NQA E A3 7)(personal air sampler,
Gilian Co, USA)el| &4 € 3 H (coconut shell char-
coal tube, Gilian, USA)S A3ty Z22o] & 7]
AN 2T HV1EAE ALY S48
FERE FES AHAT B AN EAFHTY FFS
F+Z 2 A A (The Gilibrator, Gilian, USA)Z 23] A-
FE BAsen, ojde] 452 02 £/minZ 64]
ol AHIR

NHF Fre UFAE Eepag vz 48
H AgAz &7 S8e93-S Al glass wool&
AAG F, ol Ae FAAR(100 me)S vle] &FH)
8§ FHA @B Y, urcthane foamE A A &
Hell gl 50 mg)s & FAAFHA B
Ak Alg o] AL ml o] 3 (CS)E AHE-3
gt F£9 {7 8AEL auto samplerr} FZ€
GC(Hewlett Packard series 689011, USA)Z H A8 H
H(Table 1).
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Table 1. Gas chromatography conditions for analysis of
organic solvent concentration in air

Ttems Conditions

Instrument Hewlett Packard series 6890 [1
olumn HP-FFAP (50 mx0.32 mmx(.52 um)
Detector FID(Flame lonization Detecter)

Injector Temperature 210 °C
Detector Temperature 250 °C
Column Temperature 4 min at 65°C-95°C(10°C/min)
Flow rate Nz @ 30 ml/min

H; : 40 ml/min

Air : 350 mI/min

Columa flow : 1.1 ml/min
Injection volume 1
Split ratio 50 : 1
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Table 2. General characteristics of beauty shop workers Unit : %

Characteristics Male Female Total Mean+S.D p-value
Age(year) 0.78
< 29 5(62.5) 18(64.3) 23(63.9)
30~39 2(25.0) 8(28.6) 10(27.8)
40 < 1(12.5) 2(7.1) 3(8.3)
Education level 0.79
High school 3(37.5) 12(42.9) 15(41.7)
College 4(50.0) 13(46.4) 17(47.2)
University 1(12.5) 3(10.7) 4(11.1)
Position 0.64
Designer 5(62.5) 13(46.4) 18(50.0)
Chief 1(12.5) 5(17.9) 6(16.7)
Director - 4(14.3) 4(11.1)
Staff 2(25.0) 6(21.4) 8(22.2)
Duration of work(year) 0.59
<5 4(50.0) 13(46.4) 17(47.2)
6-10 3(37.5) 9(32.1) 12(33.3)
11-15 1(12.5) 4(14.3) 5(13.9)
16 < - 2(7.1) 2(5.6)
Scale(m’) 65.28+38.30
Occupation educational institution 0.17
College 2(25.0) 14(50.0) 16(44.4)
High school 1(12.5) 3(10.7) 4(11.1)
Hairdressing school 3(37.5) 8(28.6) 11(30.6)
Other 29(25.0) 3(10.7) 5(13.9)
Certificate 0.31
Yes 6(75.0) 25(89.3) 31(86.1)
No 2(25.0) 3(10.7) 5(13.9)
Working time(hour/day) 11.19+1.03
Resting time(hour/day) 2.18+1.61
Smoking 0.00**
Smoking 4(50.0) 1(3.6) 5(13.9)
Non-smoking 4(50.0) 27(96.4) 31(86.1)
Alcohol drinking 0.91
None 1(12.5) 8(28.6) 9(25.0)
2-3 times/week 2(25.0) 3(10.7) 5(13.9)
I times/week 4(50.0) 6(21.4) 10(27.8)
2-3 times/month 1(12.5) 7(25.0) 8(22.2)
Nearly daily - 4(14.3) 4(11.1)
Total 8(22.2) 28(77.8) 36(100.0)
** p<0.01
isopropyl alcohol B FX+ 511.85 ppbE 713 =& 3.3. U™ EMO 2 QIIRN SE 822
L $2)E HYow, butyl acetate, toluene, acetone, ugd F7)E 5 BXd o dubEQ) lg,:

xylene, ethyl benzene, styrene, chlorobenzene 4~S. 2
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Table 3. Concentration of organic solvents in working en-
vironment by beauty salon

Organic No. of Airborne concentration(ppb)
solvents samples Range MeantS.D
Acetone 36 0.00~250.52  41.76+66.37
Isopropyl alcohol 36  98.45~1482.65 511.85+404.56
Toluene 36  11.00~112.14  31.50£22.16
Butyl acetate 36 43.48~757.50 226.263216.62
Ethyl benzene 36 0.00~14.79 1.39+4.06
Xylene 36 0.00~77.15 8.08+18.71
Chlorobenzene 36 0.00~18.31 1.01+4.25
Styrene 36 0.00~13.54 1.34+3.89

NS BZ = isopropyl alcohol, ethyl benzene,
xylene, styrened| A} BAH CE Folg AolE R
o, AYHZ = butyl acetate| A BEAHOE -9
g atolg Holi UUrh

gl WAL 2o ERE BNY 2
isopropyl alcohol, toluene, butyl acetate| A} 544 S
2 F9% 2o)E B0 (p<0.01), isopropy! alco-

hol, acetone, toluene, butyl acetate, ethyl benzene, xy-
lene, chlorobenzene, styrenedlA] W2 o] & FojA
o EL ¥E £XE Holx YUk
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Table 4. Concentration of organic solvents by beauty salon workers according to the general characteristics (Mean+S.D)

Airborne concentration(ppb)

Variable Acetone iPA Toluene Butyl acetate Ethyl benzene Xylene  Chlorobenzene Styrene
Sex
Female 404246674 50031239607 286411879 21554421856 1424424 9.67+2089  0.65%3.46 12443 .69
Male 46,43:469.37 55223445920 41.51430.78 263.774219.76  1.28+3.63 2.48+4.64 2284647 1.69£4.78
p-value 0.82 0.75 0.15 0.93 0.34 0.34 0.78
Age(vear)
< 29 24.15449.83 536.66+387.66 33.55+19.38 236.11422560 1.09+3.67 7.19+17.25 1594527 1.05£3.51
30~39 94.79+80.99  537.90+490.70 32.84+29.04 23543£231.89 2.50+£539 12.53+24.2 0.00+£0.00 2424515
40 = 0.00£0.00  234.80+44.92  11.33+.57 120.17+30.34 0.00+£0.00 0.00+0.00 0.00£0.00 0.00+0.00
p-value 0.00%* 047 0.26 Q.55 0.56 0.57 0.54
Education level
High school 36.93£7244 274.35:186.37 24.6%:10.08 206.78+19069 0.00+0.00 4.49+8 58 1224472 0.00+0.00
College 44.27£66.30 675.55404.87 39.78+28.87 197.16£178.66 1214341 4074825 1.07+4.44 1.594£4.49
University 49.19+56.79  706.73+623.41 21884822 42294438631  7.39+8.53 38.57+:44 5 0.00+0.00 5.35+6.17
p-value 0.93 0.00%% 0.10 0.00** 0.00%+ 0.88 0.04*
Position
Designer 42.83+66.10 572.304431.29 37.56+£28.82 143.91+11222  1.14+3.32 5.07+9.03 0.00+0.00 1.50+4.37
Chief 50.04£55.2]1 627.26+418.86 31.1949.39 40201428821 2.4646.03 17.17£31 1 3.05+7.47 1.78+4.36
Director 62.63+125.2  169.86+57.52  14.28+524 85.37+30.23 0.00+0.00 - 0.00+0.00 0.00+0.00 0.0040.00
Step 22.70442.24  460.27+386.26 26.71+8.59 35016426741  1.84+522 12.05+26.6 2284647 1.33+3.78
p-value 0.78 028 0.25 0.00%* 0.80 0.40 0.35 0.90
Scale(mz)
> 60 17.89466,95 197.93+81.63 19.36+7.41 81.62429.04 0.000.00 0.75+2.82 0.00£0.00 0.00£0.00
60 < 56.94£62.81 7116140144 392342498 31830423423 2284504 12.74:+22.8 1.66+5,38 2.20+4.82
p-value 0.08 0.00%* 0.00%* 0.00%* 0.10 0.06 0.25 0.09

*p<0.05, **p<0.01
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Table 6. Factor matrix of the selected variables

Factor 1 Factor 2
Headache 292 -.280
Lazy -132 312
Fatigue -.008 217
Melancholy 265 -.026
Incoherence 265 -.026
Snivel 131 -.019
Skin itching 074 .023
Dry throat -.057 .268
Eye pricking -.049 291
Ophthalmia 133 -.007
Pyrexia 310 -.180
Cough 119 136
Gasp 167 071
Eigenvalue 4.25 1.58
% of variance 32.71 12.20
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Table 7. Results of logistic regression analysis
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with factor scores

B S.E. p-value Exp(B)

Factor 1
Smoking -.301 1.945 87 740
- Alcohol drinking .728 .692 .29 2.07
Scale(m’) 2.516 1.678 13 12.378
Sex -1.582 2.291 49 206
Education level .082 1.114 94 1.085
Age(year) 3.022 2.202 17 20.539
Occupation educational institution 028 704 .96 1.028
Position 114 .505 .82 1.121
Certificate 5.942 3.001 .04 380.620
Working time(hour/day) 797 739 28 2219
Duration of work(year) -1.347 1.639 41 .260
Resting time(hour/day) -.652 764 .39 521
Acetone -.033 021 12 968
Isopropyl alcohol -.003 .002 25 997
Toluene 092 064 A5 1.097
Butyl acetate 017 .010 07 1.017
Ethyl benzene -2.839 4268.454 .99 .058
Xylene -112 .090 21 894
Chlorobenzene -1.762 1552.197 .99 172
Styrene 2215 3243.899 99 9.164

Factor 2
Smoking 1.289 2.893 .656 3.628
Alcohol drinking .539 751 A73 1.714
Scale(m®) -.485 1.679 773 615
Sex -2.529 2.477 307 .080
Education level -1.931 1.665 246 145
Age(year) -2.628 2.068 204 072
Occupation educational institution 1.089 814 .181 2971
Position -1.323 974 174 266
Certificate 5.342 3.528 130 208.839
Working time(hour/day) 1.233 1.127 274 3.431
Duration of work(year) 2.216 1.500 140 9.169
Resting time(hour/day) 125 635 .844 1.133
Acetone -.006 013 .628 994
Isopropyl alcohol .003 .003 251 1.003
Toluene -.098 073 182 .907
Butyl acetate -.016 011 138 .984
Ethyl benzene 2.541 5440.3 1.00 12.693
Xylene 323 151 .033 1.382
Chlorobenzene 629 395 11 1.875
Styrene -2.983 5679.9 1.00 051
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