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Psychiatric symptoms of workers exposed to organic solvents

Seoung Hoon lee, Nung Ki Yoon, Jong Young Lee, Suk Kwon Suh

Department of Preventive Medicine
School of Medicine, Keimyung University

To assess the pattern of psychiatric symptoms and to evaluate the relationship between exposure
related variables(duration of work and urinary hippuric acid concenturation) and psychiatric symptoms
in organic solvent exposed workers, case control study of forty-two solvent exposed workers and
ninethy-six non-exposed workers was conducted. The general health questionnaire 28(GHQ28) was
administered to evaluate psychiatric symptoms and urinary hippuric acid concenturations was meas-
ured to estimate the present status of solvent exposure in exposed group and to estimate normal level
in non-exposed group.

The mean concenturation of urinary hippuric acid was significantly higher in exposed group
(2.953g / creatinine g) than non-exposed group(0.395g / creatinine g) (P<0.01).

The total positive rates of symptoms were significantly higher in exposed group(28.2%) than
non-exposed group(17.5%)(P<0.05). The positive rates of symptoms for four sub-scales of GHQ
28 in exposed group were in the order of somatic symptoms, anxiety, social dysfunction, depression
and in the order of social dysfunction, anxiety, depression, somatic symptoms in non-exposed group.

The positive rates of symptoms for somatic symptoms and anxiety were significantly higher in
exposed group than noﬁ-exposed group (P<0.05) and the proportion of workers with six or more
positive symptoms(dysthymic states) in exposed group were significantly higher than non-exposed
group (P<0.01). After the effect of age, sex, level of income, level of education, and duration of
work were controlled, the total score of GHQ28 was still significantly different between exposed and
non-exposed group(P <0.01).

In multipile logistic regression analysis on the dysthymic state, the odds ratio of level of income
was statictically significant in both group. The odds ratios of exposure related variables such as
duration of work and hippuric acid concenturations were not statistically significant but there was
a tendency that exposure related variables had an affect on dysthymic state in exposed group.

In future, continuous evaluation of psychiatric symptoms on organic solvent exposed workers and
studies to detect the factors that affect on psychiatric symptoms are required, ‘
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SElvere] g AhACA 4, HAE, FPE 84
2 HaA AR Foll dal Kol fr18Al AU =
7} H3 e A7 oF 109l olan (Adr s,
1990), 7184 HF AT 124% = AH4E3 =37
FXE z2H3T e Ao Husof(oHER o,
1991) #7187 FAFAES PRABEed AgF #73 2
e o Fa4dol SriH R AR, 1983). F714
Ae A 72z WR2 FFEVRE SR FE2
F1ER 3] Fo el EVE B FU9d
"(Oettingen, 1942: Baker$} Fine, 1986). &2 A3 234
£ 7k §718A 18 5E71E B9 §9istd &A
Fu A 254 2 Frol wE gEaXT gy s
, H82, 55719 A9 AFFAES Yo FEA4AY
15l S viFogy £%, 7%, 794, AdY
4, 23R 22 FFAAEA dASNE e (Mai-
zlish 5, 1985 : Yin 5 1987: Christopher %, 1988 : &°F
4, 1991). #7184 FYo2 vehhe 34FFN3A49
FEEL /MGEY 4 AT Z70 8 Z2H9 S
7BAe] v7FgHQ &4de] dojdrl(o)HE, 1988 Diana
%, 1989: Edling &, 1990). 2oz As == F7184)
o 7|1t B2EE FHAAA 715 HEANE doA
A HR, gZeld, 198 Asl, £, AAA, ¥%F, 2
ZF, FEY 54 2L, AA 2 A AF 9 Wl
A A2 REHZ, Y2 T AN, 2En 2o AAEE
g Jellls 7133 FANS53FF(organic psychiatric
syndrome)e] X 1= UrH(Douglas &, 1986 : Anne %,
1987 =74, 1991).
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v Eoha stgon, Edling $(1990)2 #7144 H3AE
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A 2w ol &l MMPI(Minnesota Multiphasic
Personality Inventory)= 5{/\}5—}01 7184 AFAES
A% 485, +€F, d2Hy 2 JAEEF AE A5}
H &R B} foldA Hdn BEstd AFYAE gA
(neurophysiological test) Aol A <1233} (cognitive defi-
cit) 7} ettt 2ustfa. 47184 AFAE oA
SRS s 2503 Al B ANFE, AU, 15
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Hegte oA (AR, 1983) THRHAY] 53 Zzage
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# og HEAES virsta AAgstA A dEAe
Goldbergs} Hiller(1979)74 Hatel FAAZES B7)9\ 54
zekgt A71H 1y YurA 7} AE x| (general health que-
stionnare 28)& A}&-gt}. GHQ282 &% (depression),
Holz(anxiety), AF3]Z 2-2-#a)(social dysfunction) 2}
Al 812 4} (somatic symptom) ] 8H2 0 2 FA o] Likert
Aoz ggat=s Hol glou A e “Ad oprs
“RE a3tre F40 e ReE, “E o a3ug
“oly AT E F40] Ue Aoz FHM AA 28EF
ZolA & 6ol F4ol Ae AHRE FRRAZH
(dysthymic state)™ 2, & 58 3&o]lsle] Z4& 71 A
ES ‘AAAQ Ael(normal state)’'2 8 tH(Goldbergs}
Hiller, 1979 : McDowell#} Newell, 1987). & 4 34 &
& 2878x7 o A #8 FEZ Fa z LA
te] £8 £A2 sgon, &4 52 T4
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arigAd W ZAEE D7) 9Jstd EFA(tolu-
ene) 9] & % WAFES] vl hippuric acid)& XNEZ
Asked oW, AMe Ay 2T 2440 adiA
A (spot urine) o2 3tAth 23 npxate H200A
REzE7)7E 24)%E wholl =X gFebAl zgle] B F e
24 Fo 22 Fd v 2¥E AHAYE We
HH Z2gg 4] o HE YA F2L2 F8Y

2% 2] B AT 4£¥E AHSAY WFETS
ANZY - AME AFHstA AR 2 b
£4¢ g7tz 2% —50Ce ¥5Hd 2SR (o]F
=, 1981 . Mat9} Kenneth, 1986 : 713jo}, 1990). Agql
AFS-3 vl AldrichA}l A F-& A3 TH E4wH &
Kiyoshi 5(1975)0] Atk whel wat 4&W 2045
acetonotrile 2 29 34§ }-& microcentrifuge® 13,000
xgolA 387 948 & A& 545 FH3l columnd
F9dsiAch. AHEE 9t A 2 ekE 28k (high pressure
liquid chromatograph)+ model 5040 ternary gradient
chromatograph, model CDS 401 data system % UV-
5Q variable wavelength UV detector2 7A=o] oH,
column® varianA} &) Cis reverse column (30cmXx4
mm)& A3t o] 3 (mobile phase)& Ogawa %
(1977)°] Aigter wiwldl] uwleg}l water-methanol-acetic acid
(80:20:02, v/v/v)E Agslgen, flow ratex 1
ml/min 2 234 28 vl hippuric acid)&
UV -detector2 235nmollA &A3HcH(E 1). vl
(hippuric acid)9] F& 4&& BES AHg3td 24"
chromatograme] W& AH&-3te] Hl#| 222 A4 &3}
A1, 8% A o}e}d(creatinine)-& Butler(1975)7} Al ¢t
Jaffe #-8-& o] &3 vlAP oz APt et 122
4He Agolgd g @ vhxate] g(hippuric acid g/
creatinine g)2.2 eRUTE

Table 1. . Optimun conditions for urinary hippuric acid analysis by high pressure liquid chromatography.
Parameter Condition
Column Cs reverse column

particle size 10p#m

length Xinternal diameter 20cm X 4mm

Mobile phase

water -methanol-acetic acid(80:20:02, v/v/v)

Temperature 25C
Pressure 10 atm
Flow rate 1 ml/ min
Measure time / sample 20 min

Detector

Chart speed

UV detector : 235 nm

0.3 cm / min

1) 2 ey Aol 735 A (dysthymic state)= DSM-IIIRe] A %A #sf) (dysthymic disorder)ols TEEH & A
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Table 2. Demographic characteristics of study populations

40~49417} 452% 24 71 B %A 30~394171 23.8% 52X
30t 40ul7l 69.0%2 diotedouy HEZZME
294 ©]38k7} 354%, 30~39417} 365%5A 20009} 30ch7h
719%2A4 Q2E-& AT F 2o AR Fo
g zol7t AATHP<0.01). AEEE E2FL IA7}
54.8%, AR} 45.2%°1A9 3 HIZZ o] FR7} 78.1%,
A27) 21.9% 24 EZEE vEZ T b8 oz} H&
o] BAF R fAsA RUTHP<001). DEFEL 2
TAA FEuet 1FtaAA wHE WL Abgo] 738%
A whate] v F2 LM ngdm o)de] ugg W
& Aol 77.1%EA F w7l BAHo R §93 Aoly}
ARHP<0.01). BFe ZFZTFL 5079 vlgto] 66.7

Exposed group

Non-exposed group

P-value
(N==42) (N=96)
Age(year) .0051
—29 7(16.7) 34(35.4)
30—39 10(23.8) 35(36.5)
40—49 19(45.2) 19(19.8)
50—59 6(14.3) 8( 83)
Sex 0099
Male 23(54.8) 75(78.1)
Female 19(45.2) 21(21.9)
Education(year) .0000
-6 11(26.2) 6( 6.3)
7—9 19(45.2) 16(16.7)
10—12 12(28.6) 47(49.0)
13— 0( 0.0) 27(28.1)
Income (¥F10,000) 0241
—30 4( 9.5) 5( 5.2)
30—39 11(26.2) 10(10.4)
40—49 13(31.0) 21(21.9)
50—59 6(14.3) 25(26.0)
60— 8(19.0) 35(36.5)
Duration of work(year) NS
-2 8(19.0) 15(15.6)
2—4 11(26.2) 20(20.8)
5—7 13(31.0) 19(19.8)
8— 10(23.8) 42(43.8)

) : Percentage



%ot HEZ L 50%e olAto) 625%2AM F TZH
o BARLZE §98 ztolrt URHP<0.01). ZF7]7h]
A F2FL 5~7d09 2RAT) 31.0%2A 7 Bt
,HERTe 8oy 2R} 438%% /M Bskoy

T o BAFoR F9F Hole YUATHE 2).

—E’roilal 85 tAHEQ] nieite] BE9 7e EAXE
EZz7o g7 2 FFARE 2.953+1.497g / creatinine
g2 1.06~7. 67g/creat1nme g)oley, vEZF9
P 2 FFEHAE 0.393+0.128 g/ creatinine g(8$) :
0.11-0.71 g/creatinine g)8 ZEAHoZ {23 xlo]7}
AATHP<0.01)(E 3).

7} FgE2e AnHos Tz Fo] wEE I HiF
3450 FdEH, TEFL AAF SN “n}a]7}
Za W23 A 2H(50.0% vs 19.8%) "0 M T4
o] Egtow *RES =7tH452% vs 16.7%)". :am
BHEQl ARAdECl B £ ‘W) T2 g1 B
A=) E31H33.3% vs 15.6%)7, “Bo] EH3l of=r}
(333% vs 11.5%)", “Be] Hefstzn 71¢e] AtH(31.0%
vs 14.7%)7e) A RIZE T B ¥ 348 Vel A
EAMOE §2% 2ol7l UATHP<005). BZo| A=
“Bale Al 71350} AvH405% vs 19.8%)7 9] A Eg0)
7V gtk "Aso]l Ui 7Ee] ABTH3IBT% vs 13,
5%)7, “Bg A7o] TFAIL FEo) & HTH28.6% vs
83%)7A gl AlE A FH g ol e “AA L §o
4] 3o FAsn AR ¥vH(33.3% vs 15.6%)”, “Bte
Aol X} g AlZte] ZAY"(33.3% vs 16.7%)°1 A 0=
27 2ol 3480 dern EAHLE FoF Ao)v}
AATHP<0.05). 23U $&Zole FAZoR g%
atelg Hols #%
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I, BE 30.3%, AH8A AgAs 252%, 230
184%9 9o, WE22e AFE =g s}

21.7%2 7V¢ =okn BetEol 168%, 230 159%,
AA gF 4ol 156%9 €d9ow, AAs 243 Bt
Y 3AEL ZR P HZR TR B4R §957
E=RoH(aE 1).

E2TL 64.3%7F FRRA Aol 28 35.7%7F 34
A el Aoy, WEzee A4 375%,
625%2A, 2278 HEZ2F 5o ZARA A g
e H&ol FAXLE FY8A EUHP<001)(E 5).

FAHE A (analysis of variance)& o] &3t o),

Hy SR 2 K FES AT A 7 :r‘*}°]
o FalFAol tgk F A BAZoR {98 Ao}
ANLH (P<0.01), TAEFTE FolMe 257 3 Fao
Rates of positive symptoms
(%) 1 Ex rou
0 ‘ D posed group
UM% D Non-exposed group
30.3%"
30 =77 27.1%"
25.2%
r21.7%
20 18.4% 17.5%
156% | [168% 159% ’
10[ {_’
0 | ‘ 18

Somatic Anxiety Social Depression Total
symptom dysfunction GHQ score

* . P<0.05(between exposed and non-exposed group)

Comparisiohs of positive symptom items
between exposed and non-exposed group.

Figure 1.

Table 3. Urinary hippuric acid concenturation® of exposed and non-exposed groups.

Mean+S.D Range(Minimum-Maximun)
Exposed group 2.953+1.497 1.06—7.67
(N=42)
Non-exposed group 0.39310.128 0.11-0.71
(N=96)
8 : unit=hippuric acid g / creatinine g

> P<0.01



Table 4. Comparisions of GHQ28 items between exposed and non-exposed groups

Exposed group Non-exposed group
P-value
(N=42) (N=96)
Somatic symptoms
Feeling unwell & bad health 14(33.3) 15(15.6) 0338
In need of good tonic 12(28.6) 20(20.8) NS
Run down 13(31.0) 14(14.7) .0458
Felt that you are il 14(33.3) 11(11.5) .0047
Pains in head 19(45.2) 16(16.7) .0008
Pressure in head 21(50.0) 19(19.8) .0007
Hot or cold pressure 9(21.4) 10(10.4) NS
Anxiety _
Lost sleep over worry 10(23.8) 10(10.4) NS
Edgy and bad tempered 15(35.7) 13(135) 0060
Constantly under strain 17(40.5) 19(19.8) 0195
Difficulty staying asleep 15(35.7) 22(22.9) NS
Scared and painky 12(28.6) . 23(240) NS
Everything top of you 8(19.0) 18(1838) NS
‘Nervous and strung up 12(28.6) 8( 8.3) .0044
Social dysfunction
Not busy and occupied 8(19.0) 23(24.0) NS
Taking longer over things 14(33.3) 16(16.7) 0500
Not doing things well 9(21.4) 20(20.8) NS
Unsatisfied with task 11(26.2) 28(29.2) NS
Not playing a useful part 14(33.3) 15(15.6) 0338
Unable to making decision ' 8(19.0) 22(22.9) NS
Not enjoy normal activity 10(23.8) 22(229) NS
Severe depression .
Think you are worthless 6(14.3) 11(11.5) NS
Life entiirely hopeless 5(11.9) 8( 83) NS
Life not worth living 2( 4.8) 6( 6.3) NS
Make away with your self 10(23.8) 21(21.9) NS
Nerves too bad 13(31.0) 23(24.0) NS
Dead and away from it 15(35.7) 36(37.5) NS
Idea if taking your life 3(71) 2( 21) NS

( ) : Percentage

4L nxe 2ARoz {03 W4E JelYtHP<  (multiple logistic regression analysis)ol| A 2 43= odds ratio
001 E 6). 7} 0.9362 EARLE F9% ot AN HP<0.05),

Z239 %A 3 (dysthymic state)ol] G Mx  E2 Pz iy ARE JAWRD =2F71% % 4T
B H5E @) 98t AAY dE 2x28 SARY  rlaile] FEE odds ratioZh 242 1.095, 1.537241 2771
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Table 5. Proportions of dysthymic state in exposed and non-exposed groups

Exposed group Non-exposed group
P-value
(N=42) (N=96)
Dysthymic state 27(64.3%) 36(37.5%) .0065

Normal state 15(35.7%) 60(62.5%)

Tabte 6. Difference of GHQ28 score between exposed and non-exposed groups after socio-economic variables

controlled
Source of variation
GHQ28 Main effect of Other

score slovent exposure variables
F P variables F P
Income 7.176 .008
Age 3188 076
7.802 0.006 Duration 2.889 092
Education 2.495 117
SEX .004 949

Table 7. Multiple logistic regression analysis of dysthmic state in exposed group.

. . Correlation Odds 95% Confidence interval
Variables(Unit) coefficient ratio Lower Upper
Age(year) —0.0037 0.996 0.912 1.088
Sex(male=0, female=1) —0.0485 0.953 0.220 4133
Income (¥10,000)* ~—0.0666 0.936 0.879 0.996
Education(school grade) —0.5307 0.588 0.197 1.760
Duration of work(year) 0.0905 1.095 0.843 1.422
Huppuric acid(g /cr g) 0.4298 1.537 0.837 2.823

*: P<0.05

Table 8. Multiple logistic regression analysis of dysthymic state in non-exposed group.

) ) Correlation Odds 95% Confidence interval
Variables(Unit) coefficient ratio Lower Upper
Age(year) 0.0433 1.044 0.967 1.128
Sex(male=(, female=1) —0.5597 0571 0.170 1921
Income (¥10,000)* —0.0450 0.956 0.920 0.993
Education(school grade) —0.1612 0.851 0.467 1.551
Duration of work(year) —0.0724 0.930 0.812 1.065

*: P<0.05

o] A3 {Fr gAY 1FEE Z2HE AgAd4E 734 (X 7).
23 28 (dysthymic state)d] s I8E7) Fo)sl= HEzFoMe Zz73 mazlxla B4(odd ratio=
BAEE BAoY BAHCE #F ol AU 0.956, 95% 18] 5 7k==0.920—0.993) T+o] A H <l §ojAo]

_7_



ARAHP<0.05). FAAHA 748 ARAG Yolg} 257
7}+-& odds ratio’} Z+z} 23 0.996, 1.0959) vlE2F
1.044, 09302 M2 A= AgE ZIQHE 7, 8).
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FIIEA™ B Hegn d2E FR3T e F71%
FE2A 84 “’494 42L& ¥sA 1A k1 e g4
< &A1 5 Ue BERA 4E 44939 "}%EH

wet gEo g 2.1% ME EgEolAA dal AgHT
o #7187 QoM AAols Hugol am A s
ol 27] W&ol Ao FHHE 507 5 Fa78e
Ay dok dAd e f71EAE 5 @A) Be
Ast 3 gAY e ol AMEHRNOY, WAlo) =Y
718 Fg doAA 2P E54 W (aplastic anemia)
olut Wy (leukemia) & Yot A o|FaE EF
Az 71409 A}go] ZA Frtslth EFA 7| 8AL
Ao waE 28715 v e L o}F e Holx
gk o]z AAl FHAAA e dTFe TR
T, 1971). EFHAE F2 4FdA FE5Ho mHAE, 1
F, G 5R)e] gA)2 o] 85 1 toluene diisocyanate( TDI),
saccharin, nitrotoluene 59| 4 #A¢ 8% sstEA=s
A olgd¥m Yi(Karlzt Jens, 1979: Campbell %,
1987). Muiel E9€E EFAY 20%= oA 3718 T3
HiEE 0 U R 80%+ 7toll A cytochrome P-450 mixed
oxidase system& %3} 2Ms}xo] benzyl alccholz ® %
alcohol ¥ aldehyde dehydrogenasedl <]&l) £ &% o] ben-
zoic acidZ S'# glycines} ZAgate] vhiz A(hippuric acid)
o] 5ol 2oz wEHck(o|A¥, 1988; Matthews}
Donarld, 1988: Joe &, 1988). YWNE=E B»), JXE
A AE HEAY 22 248 £9 sodium benzoateSE
Aoz aglm vagyez FHAE, UL 5 717 L
Batgde 222 Qs 230 vlxile] WEE 47 9
th 8% vhzdte] WV)E 1~2 Az el 3 gou
4CE DAY A 3~4F, WEAY 3% Y ol nE
¥H(Mate} Kenneth, 1986; o141 &, 1990). B-2ql9] 2
#7 71229 100ppmol A 3% 8A1ZF 2R YL W 2
o] B HFo 2dolM 8% vhnile] B FFAE
f 2.5g / creatinine g J £ & vpebdot i sl=d|(Campbell,
1987), ¥ A9 Z2Fdx 22 vl Ero Hio]
2.953 g/creatinine g2 Jeld AL 4 AdAtel A

EFqe] 28 E =27} FAMell uhgl 80~140 ppme]
9o °]E A1 &% E‘—‘?—"HJ"] 10A)7ko] 7] wj&-oj)
v Aoz AlR€

7 95y AN Fzze AAsEAl 7%=
A mked, Jbg AWaA Agsie 4L “mast
mastn e R 2dvs ‘edel R manE

ek, Matsushia 5(1975)2 10~200 ppme] 74
Fxo) ZZEI IR 388 AdFge] Az 22AE
Zz23F 52} AA Aokt (general weakness), Y&
, ekt (lassitude), €734 < (dysmenorrhea), H178 352
Btk &AL, Joe
1988)2 719 H=2 & B8] 953 2 49
AFAAEE EUE sld UE RN IV F
50~100ppme] 7o 34 L2HAEL v 53 g7t
F AL 2u stgen, 5%, fg, ox#g 52
Z2FE7 31E4E 1 AE0) Aide S -g
r}ﬁ]’(dose-response relationship) 7} 1th+= B3 ( Anderson
, 1983 =498 =AF, 1986. ol¥=Z %, 1988 : Joe
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5, 1988)14 2ohe, g Ao F2ie wEsE uch
FAHY AYE Bol a Yok AR, oJA=s
#7184 222 A% 9ol U4 Aoz AR

ZZ2FA A F4 G2 o2r EokFo| 303%2
FHAE T80 ¥ vERE Bl EAFoR §9
8 Zago] EAdeu(P<0.05), 324 5(1988)0] Bt

&, XA el N2 FAE psychiatric
m index(PSI)& o] §3le] &g, 23 2 {7184
HFAEE ZABIAS o §718A B ojyet A% 2
o £2HE ZEREGA EMF0] 1 249 An

e A7 E2 oA BAFol A vehd A3 wg
3 PPe aomn g % Ak 47184 2 A%, #32
3 ge FsUAAEe] FU Aol gL MAL UL

7ol RlQ-EE A 225 A 7d%‘°“ s A
goz B ATE ASstodol & oz A"
Z2ARA Ae) (dysthymic state)ell s @sle Algel H]g
2 ZRF0] 643% 8, HEZ T BI%ET BAHCE
FrelstA #dem(P<00l), Uol, 4, B, a85E 2
F71E BAY Fon R JAFAA od F
F47t NIRRT Bo BAFHSE fodA ERtHP<
0.01). °l& Hanninen 5(1976)°] zAFa FAJEFTE
AZ S2AEE AR Uol8 BAL2 g dAIg ZAlA
E2 72 B F27d v B2, EE, £Ugs), Angsrt
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Bt & B3, Hann 5(1977)°] #7184 F22
HJAEFEH YolE FAAL2 A A4 22AETY
Aol A, Struwe §(1983)2 AEAE FHgAEd AT
AFolA {7184 Z27e A4 8 v ER
FET FUdthE A dAFGL & F oA frlE
A Zzgol AAFHE FAEEd F2HR e gut
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BARLE fo3 FdPAe AU olw ZTEFANE

o} 10 o]/ Z7It SHE Alge] vlad A 274
o AABANEAAX FAAEAE o JeEPte 84F vl
2ol HAxx ¢ 25g / creatinine gih= &-x}po]E Kol
%2 AYFoIAY] A& verd At YrE

E A7 o8 7 AeFge] & 4 gl AA
ANZ A g A SdE AR Y AdE 53
Rol oz 7] By MEXE F AHolr]l Wil
Brrel /7 A& F vke Holvk(Struwe F, 1980).

3 BlEREY AL AFTELE L AFEEC] gUd

=

=
W] Lage vad ngsp
o3

Fo] Wsty) WEgo] ol
S0l A F2 2 e £ ) AR,

H2 2~359 S Z4) B Ao
oA B717t Z40l A RY AEe 2 F4e A}

BEolgty o7 & gly] WEe] WAHA gy e
ArgEol U3 9184 = (false negative)7} Eold 4 ot
(Benjamin, 1982).

oz 47184 AFAE) FAZA ) dIF AP0
w7 AAE B FAZAe Hoiel o] §714
A Z2ARE Hriste WSER B Q7N FAEA
e te A RSHA WSS nHsld Be 978
A4 stodo} & Aoz WzEch

V.2 <%

F718AE HIste AAT 225 ZAF2

Fgat FAFo] AEE 298 ALY Yate = 88
AFFAANA F718AE HFshe 4299 ZF=27 gv
AHER o] FALElE 968 MIZ2To s ¥R YT
ATE AP JAFES Ik d3H 7 A (general
health questionnaire 28 ; GHQ28) 2 75ty L, i =E
o] AR A EGHA Hpe) FU1EAN g FRAYEE
A7 Ax2A IR EFD 8F WAAER
nhabg & s

Z2232 viuiteRe @ EEUAT 2953+
1.496 g/ creatinine g(*E ¢} : 1.06~7.67)01Q 3 v ZE2F &
0.39540.128 g / creatinine g(8 ¢ : 0.11~0.71)2.8 Z23-

S HEay Bt AR
HEYY T Frge EE2D
0] 172%2 4 Ez e 3480 H|EZZHT} §987
EUTHP<0.05). EER = Z2F9 A$ AA 3 F3o]
7% EA2EE HF XD 9LoE BEE Al H
H&gH, & THE YeEhgou, vEaddAe

913} | ETHP<0.01).

27.1%°19 1, B EF=2

AR A g %}EJH FA280) 21.7%2 JHE B B
= €3 *Hli}—’au THE Jebgtod, AAss 47
et %4 2gdX FRTo] NEZERFRY FAHLE
FolEA =RtHP<0.05).

xﬂ% & F 6E ol de F4o] AAY ZHEA gl

E2 7o 64.3%%, WEFZT 3.
5%8. FARCE F98A +%e(P<0.01), Uol,
4, B, 22712 2 A]5ES FAG FAE T 2Alo]
o] Az iy FP5E BANSE {9 Ho|s)
AAHP<0.01). BARFE ol 1c Haghe] AAF
o d&g rAE FARLR FoF %M(P<005)
ZzioX 2P dEd i 1 o
a8 8% vhdd ¥EE 2E55 é, 1FE9

71870 Z2g £2 T2 PAZTA
fAdaglez zgsls AP ARG EARS=E
R SRS ) =

o {44 E2Fd the B} Fge FAFA
7t} gA 2 Aol ZAE R e b AL AEhA])
MELES 138 x&HQ A7 gasivtn Azdd.

(dysthymic state)&

r\r o m

X =3
Ape2

ro

TEE, AU, A9 F718A S5 wE 24 o %
durdalel] @ § AT ol AA|E 1971 10(4)

1 21—40
AR R84 AT P BT AgAs 1983
1 22(1) 1 12—18

7ol 3524 Zad U AESH ZUEHI(]). F79
At el st 1990 ; 29(3) : 91—101

B93, =AF EFA I dzs ooy A] 19
86 19(2) - 177—183

AR AP, 222 ARAE dR. A, dPAdrAYs,
1990, p. 29

o]FE {7&A ZZE 93 biological monitoring. =2
Abqlejst 1981 20(1) @ 1—10

oy olM¥, o]#= % Dose-dependent increase in sub-
jective symptom prevalence among toluene exposed



workers. Ind Health 1988 ;26 : 1123

OJAE. 71 BAR A% ABEA. =g APt 1988
27(1) 1 22—26

oM F, o|43%. A study on the neurobehavior effects of
occupational exposure to organic solvents in Korean
workers, gh=ro] Abdoldt 1991(suppl) ; 30 : 10— 15

Zid A Eds A&, FEAL, 1991, pp. 273—284

B, wEgr oln T B AR ARY Z2AY 2E 29
BRG] @3k A el stsix) 1988 21(2) 1 365—
373

A, BAF, olP 2 5, 4U% 22A) Y4 2Ed 20}
BN @ AT ool s]x) 1989 1 22(1) 1 90—
101

Anderson I, Lundqvist GR, Molhave L et al. Human response
to controlled levels of toluene in six-hour exposure. Scan
J Work Environ Health 1983 ;9 : 405—418

Anne TF, Baker EL, Letz RE. Neurobehavior effects of
occupational exposure to organic solvents among construction
painters. Br J Ind Med 1987 44 : 292—308

Axelson O, Hane C, Hogstedt. A case reference study on
neuropsychitric disorders among workers exposed to solvent.
Scand J Work Environ Health 1976 ; 2 : 14—20

Baker EL, Fine L]. Solvent neurotoxicity, the current evidence.
J Occup Med 1986 ; 28(2) : 126129

Benjamin S, Decalmer P, Haran D. Community screening for
mental illness. Br J Psychiatry 1982 ; 140 : 174— 186

Butler A. R. The Jaffe reaction, identification of coloured
species. Clinical Chim Acta 1975 ; 59(2) : 227232

Campbell L, Marsh DM, Wilson HK. Towards a biological
monitoring strategy for to'[uen& Ann Occup Hyg 1987 ;
31(2) 1 12]1—-133

Christopher MR, Lisa AM, Michael H. Cacosmic and neur-
obehavior  dysfunction associated with occupational expo-
sure to mixtures of organic solvents. Am J Psychiatry
1988 1 145(11) : 1442— 1445

Diana E, Fine L, Langolf G, et al. Acute neurobehavior effects

of toluene. Br J Ind Med 1989 ; 46 : 483—495

Douglas HL, Patricia L, William E, et al. Organic solvent
induced encephalopathy in industrial painters. J Occup
Med 1986 ; 28(2) : 119—126

Edling C, Ekberg K, Ahlborg GJ, et al. Long term follow
up of workers exposed to solvents. Br J Ind Med 1990 :
47 : 75—82

Goldberg DP, Hiller VF. A scaled version of the general health
questionnaires. Psychol Med 1979 ; 9 : 139— 145

Hane M, Axselson O, Blume J et al. Psychological function
changes among house painters. Scan J Work Environ
Health 1977 ; 3 : 91—99

Hanninen HL, Eskelinen KH, Nurminen M. Behavioral effects
of long term exposure to a mixture of organic solvents.
Scan J Work Environ Health 1976 ; 2 : 240— 255

Joe AD, Frank BS, Leela IM, Toluene. in Zenz Cled): Occ-
upational medicine, principles and practical applications,
ed 2. Chicago, Year Book Medical Publisher Inc, 198
8, pp. 1008— 1011

Karl HC, Jens S. Toluene, a toxicologic review. Scan J Work
Environ Health 1979 ;5 : 71—89

Kiyoshi K, Yukio H, Keiko K, et al. Determination of ben-
zoic acid and hippuric acid in human plasma and urine
in high performance liquid chromatography. J Chromato-
graphy 1988 ; 425 : 6775

Lisa AM, Christopher MR, Gerald G, et al. A distinct pattern
of personality disturbance following exposure to mixture
of organic solvents. J Occup Med 1989 : 31(9) : 743—
746

Lisa AM, Christopher M, Michae! J, Nina R. Alterations in
cognitive and psychological functioning after organic solvent
exposure. J Occup Med 1990 ; 32(5) : 444—450

Maizlish NA, Langolf GD, Whitehead LW et al. Behavior
evaluation of workers exposed to mixtures of organic sol-
vents. Br J Ind Med 1985 ; 42 : 579—590

Mat HH, Kenneth HD. Biological monitoring of exposure to
chemicals organic compounds. New York, John Wiley
& Sons, 1986, pp. 111—132

Matsushita T, Arimatsu T, Ueda A et al. Haematological
and neuromuscular response of workers exposed to low
concenturations of toluene vapor. Ind Health 1975 13 :
115—121

Matthew JE, Donarl GB. Medical toxicology, diagnosis and
treatment of human poisoning. New York, Elsevier,

1988, pp. 959—962

McDowell I, Newell C. Measuring health, a guide to rating
scales and questionnaires. New York, Oxford University
Press, 1987, pp. 139—151

Oettingen W, Neal PA, Donahue DD. The toxicity and
petential dangers of toluene. JAMA 1942 ; 118 : 579—
584

Ogawa M, Sugihara R, Kiri S. Quantitative determination of
urinary hippuric acid and m- or p-methylhippuric acid
as indices of toluene and m- or p-xylene exposure by high
performance liquid chromatogtay. Int Arch Occup Environ

" Health 1977 : 39(2) : 199—206

Silbergeld EK. Indirectly acting neurotoxins. Acta Psychiat
Scand 1983 ; 67(suppl) : 16 —25

Struwe G, Mindus P, Jonsson B, Psychiatric ratings in occ-

upational health research, a study of mental symptoms in



lacquers. Am J Ind Med 1980 ; 1 : 23—30

Struwe G, Knave B, Mindus P. Neuropsychiatric symptoms
in workers exposed to jet fuel. Acta Psychiat scand
1983(suppl) : 303 : 53—65

Yin S, Li G, Hu Y et al. Symptoms and signs of workers
exposed to benzene, toluene or the combination. Ind Health
1987 ;25 :113—130

—12



