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— Abstract —

The Relationship between Psychosocial Distress and
Lead Exposure Indices in Lead Workers

Yong-Bae Kim, Hyun-Cheol Ahn, Young-Hwangbo, Gap-Soo Lee,
Kyu-Yoon Hwang, Sung-Soo Lee, Kyu-Dong Ahn, Byung-Kook Lee

Department of Preventive Medicine, College of Medicine, Soonchunhyang University

Objectives @ This study was carried out to assess psychosocial distress of lead workers
and to examine the relationship between lead exposure indices and psychosocial distress.

Methods : The study design was cross-sectional and research subjects were 234 lead
workers in primary smelting industry. General characteristics, job characteristics and
social support were obtained by self-administered questionnaire and history taking.
Psychosocial distress was measured using PWI(Psychosocial Well-being Index), a 45-item
self-administered instrument. Blood lead(PbB), zinc protoporphyrin(ZPP), é-aminolevulin-
ic acid in urine(ALAU) were selected as indicators of lead exposure.

Results : There was significant difference in PWI according to lead exposure level and
job characteristics. The results of correlation analysis showed that PWI was significantly
correlated with PbB(r=0.203, P=0.002).

Conclusions : Our results supported the association between lead exposure and psy-
chosocial distress. The inclusion of psychosocial distress measurement as a special health
examination for lead workers was highly recommended for the effective health manage-
ment.

Key Words : Psychosocial distress, Blood lead, Zinc protoporphyrin
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22 SAS(SAS Institute, Release 6.12) 57
Z20WE o] 83t Fad A Mo BHE
AlBFaAtt.

A QIFER A, AHA B4, A1EE AA,
aglm AxE: o wEt AR Agd 2Ed s
2 Student t-test =2 One way analysis
of variance® 3l¥aL, #9 zol7t Y& AS
Duncan’s multiple range testZ 3lich. &=
7t B4 wEt Alg] el 2By A £ &
H] (Prevalence odds ratio)& At&slien zt
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¥-test for trend= A8 Th.
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Al
=2

Jm ol o

= 71ZA7} 66.2% 92
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, A", AR AEE 2EY s
, 24,9+
247y 7.3+6.4 7t -
g/Farh. E3 AxZE: A% F
. 9% 0-ALA v, A
&, @F8AXE 47 45.6+13.2 wg/dl, 26.0+
.38+0.66 mg/ I, 14.7+1.0 g/dl,
44.4+3.0% 9 H(Table 2).
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Table 1. General characteristics of study subjects
Variables Persons(%) Variables Persons(%)
Age(yrs) Marital status
-29 89(38.0) single 79(33.8)
30 - 39 107(45.7) married 155(66.2)
40 - 49 35(15.0)
50 - 3(1.3) Position
employee 208(88.9)
Education chief 16(6.8)
middle school or below 8(3.4) manager 10( 4.3)
high school 141(60.3)
college 67(28.6) Work duration(yrs)
university 18(17.7) - 4 113(48.3)
5-9 71(30.3)
Religion 10 - 14 24(10.3)
protestant 22(9.4) 15 - 26(11.1)
catholic 3(1.3)
buddhism 69(29.5) Smoking
no religion 140(59.8) no 56(23.9)
yes 178(76.1)
Monthly income (10,000 won)
- 99 135(57.7) Alcohol drinking
100 - 149 89(38.0) no 50(21.4)
150 - 10( 4.3) yes 184(78.6)
Table 2. Summary table of study variables
Variables(n=234) Mean=+SD* Minimum Maximum
Age(yrs) 32.7 £ 6.5 22.0 54.0
Work duration(yrs) 6.7 + 5.6 0.08 21.4
Psychosocial well being index 24.9 +16.3 0.0 66.0
Smoking(pack - yrs) 7.3 + 6.4 0.0 27.0
Alcohol drinking(g/week) 63.9 +£60.7 0.0 360.0
7ZPP (ug/dl) 45.6 +13.2 23.0 92.0
Blood lead(ug/dl) 26.0 £ 9.7 5.8 52.9
Urinary 6-ALA(mg/ 1) 1.38+0.66 0.24 3.99
Hemoglobin(g/dl) 14.7 £ 1.0 10.2 17.5
Hematocrit(%) 44.4 + 3.0 32.0 52.0
* © Standard Deviation
4Rl o] WEkl FHT AMY] AlE|d 2E# A ¢ el ZET A9UF A o3 ol el &
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Table 3. Psychosocial well being index by General characteristics and lead exposure indices

Variables No PWI P-value
Age -39 196 24.3+£15.7 .1644*
(yrs) 40 - 38 28.3+19.0
Education high school or below 149 25.1+16.5 .8507*
college or above 85 24.7+16.0
Religion no 139 23.4+16.2 .0737*
yes 95 27.3+16.2
Marital status single 79 24.1+15.0 .5769*
married 155 25.4+17.0
Monthly income -99 135 24.0£16.9 .2881"
(10,000 won) 100 - 99 26.3+15.4
Position employee 208 24.6xt16.4 .3309"
chief or above 26 27.9£15.4
Work duration -9 184 24.2+15.9 .1694*
(yrs) 10 - 50 27.8+17.5
Smoking no 56 26.1+17.5 .5618*
yes 178 24.6+15.9
Alcohol drinking no 50 26.4+19.1 4727
yes 184 24.5+15.5
Job characteristics low strain group 62 22.9+16.7 .0001"
high strain group 35 29.5+16.9°
active group 46 32.6+17.7°
passive group 91 20.7+13.2
Social support high 96 23.3+15.1 .1895%
low 138 26.1£17.0
7ZPP - 49 171 23.7t16.4 .0559*
(ug/dl) 50 - 63 28.3+15.6
Blood lead -19 61 20.1+13.9" .0048"
(ug/dl) 20 - 39 154 25.8+16.9"
40 - 19 33.1+14.6°
*: Comparison by Student t-test ' : Comparison by one way analysis of variance
a, b : Group with the same letter were not significantly different by Duncan test
g Add 540 nhe A8 deld sEd s
FEe 5BH A, wUY PO, ANY AL, & 3 A S4I dF S0l M2 A Az
B4 g9 wolglon §Ig Aot U Al N aEz|acl gul|

2 A3 A AEd 2 £EE 40
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Att(Table 3).
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Table 4. Prevalence odds ratio for difference of psychosocial well being index by General characteristics
and lead exposure indices

Variables Psychosocial well-being index Prevalence odds ratio P-value

Normal group Risk group

Age(yrs) 1147
-39 148 48 1.000
40 - 24 14 1.504
Education .639*
high school or below 108 41 1.000
college or above 64 21 0.898
Religion . 248"
no 106 33 1.000
yes 66 29 1.286
Marital status .218"
single 62 17 1.000
married 110 45 1.349
Monthly income(10,000 won) .712*
-99 98 37 1.000
100 - 74 25 0.921
Position 958"
employee 153 55 1.000
chief or above 19 7 1.018
Work duration(yrs) .320%
-9 138 46 1.000
10 - 34 16 1.280
Smoking L272%
no 38 18 1.000
yes 134 4 0.769
Alcohol drinking .086*
no 32 18 1.000
yes 140 44 0.664
Job characteristics .001*
low strain group 48 14 1.000 .230"
high strain group 22 13 1.645
active group 24 22 2.118
passive group 78 13 0.633
Social support .053*
high 7 19 1.000
low 95 43 1.574
ZPP (ug/dl) .076*
-49 131 40 1.000
50 - 41 22 1.493
Blood lead(ug/dl) .012*
-19 53 8 1.000 .003"
20 - 39 108 46 2.278
40 - 11 8 3.211

t

* : Comparison by #~test : Comparison by #-test for trend
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Table 5. Correlation matrix of selected variables

PWI PbB ZPP  ALAU Hb Age School ~ Wage WD Smoke
PbB .203**
7PP .092 .316**
ALAU -.103 -.028 .075
Hb -.063 116 -.164" .081
Age .087 .000 .048 -.061  -.078
School  -.003 .045 .024 -.025 -.013 -.238*
Wage .089 -.077 .054 .050 .052 .435™ 055
WD .108 -.043 .009 -.044 .010 .864**  -.279**  .420%"
Smoke  .072 125 -.084 .069 .082 .298**  -.046 J195%F .236%*
Drink .097 .062 -.018 .059 .134*  -.018 .060 -.006 .033 .236™
i P< 05 P< 0L
ALAU : Urinary d-aminolevulinic acid(mg/ [ )
Hb : Hemoglobin(g/dl)
WD : Work duration(yrs)
Smoke : Smoking amount(pack - yrs)
Drink : Alcohol drinking amount(g/week)
(1994) 9] Aol A<} Hls=gk Ats Bt e o] A ¥E TR 2EY A FFEo] =%
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A A% seds A A2V FEE 63 AEdss) ¥ 2ol AgEe] o ) 9
o], 23-62, 22 olstm FEIA=H & ATl A e Ay n A4S e gloey & Ao
0% Nzon g W AW ssds ATl 234 AAES F 15w A% wgo] 9.4%2 FHT 5
W 48 (1.7%)5 =R o} olHu= A9 75 (19973 A4 5(1997)2 AelAel 20.0%.

percentiled] &dtE ZEAES TR
UmA & Fgate s FEsh
Aol 40 A o]/l o] mEkl ES
FTo| ERoH fefsiAle ¥t o] Aze
+53H(1980), A-54] 5(1988), olH 5(1991)
o= AkEl A7lE Holm glEd oy HZ
A 712 409 ool SEAE Felala, &
A T ElErt vkdd Ao g A"
Karasek® Theorell(1990) w&5=<
g Q1A Wt AR e 24 8§
A & VXA Gevtn Bagded 2
ME= AR 9 o4 o] mRkl FEo
Hlou folatA= sk

o
=
AReE 2 AU

Z |y

2 o lo g
o ood 2

_1
H

Aolg Holm glo] A} ol

q ol g3l FguAT} Bol

A AR AT ANE SE e Az,
E

Az ArE felae 9

Bi5el 10029 o449l Fo] nlwel 2u

O feleAt X e AEYs 23S BY

v ol ARA 5(1992)3 wASH WA
Q



Ho12# A 1= 20004

on A Ejtelu AR 2B LS dashe
FHOR AkHe A7 Bk & A7elMe #
oAl E AT sFT FAwe AEHS
Fol HSFwI HEATEG w2 Aas Bt
Aiks W S(1994), b5 S(1994), ol

¢

)

H 51997 AT 4t AnE Holu )
=8 ole AT 22AES] diFte] AlulelA
el golz] 373 29 At AFsta len 3
Z 3yl 2FE stz o] gE 2EHs 43
glo] Fd 255 g dla o o] 83
Azteta Agztdc)

A4 EA mE AL 4Aeld 2Ef s FES
TEA Av, 1% Ja AR Jd, 58 3
@ Foller FEA ¥ :m1% Ho] A%
@ 54 JAAETE FolsHA & ~Ed 2~ F
< Yedlt. o] AdE ZAI 51997
Karasek®} Theorell(1990)2] ATt o2 2
£ Yz e ol B AR dde] A
A ZEAR A JEoR RV HUle e

} oldd AnE Jet

B gAggel a8 A %o
9

o ol Aol Abs] 2]
2] 84| L%W} "‘Jﬂzﬂ] iEEﬂi%: s}
o 7Ilste ~EHAE 11’3}/‘]74 A
3t} (Pearlin 5. 1981). il
oA = FUAT A1S]| A x| A7} ‘7%% T
S = Ho 54 5(1992)%%
A 71 %(1997)4 0‘1?7‘%49} x|k

2 ATUEAEY 5 A= 5 ZPP 5%
27y 26.0+9.7 ug/dl, 45.6+13.2 ug/dIZ =%
15:(1999) 0] 12 AAALE <24 3138 = Ui
o7 3 Aol 26.2+10.2 Mg/dl 45.8+19.5
ug/dl %} v]5=e ARE JEilY 8% AvErt F
93HAIQl 40 wg/dl ©]7&2l %il}/l Hl&2 16.3%
2 215(1999)9] ATolAel 11.8%HT 2t =

N
-‘,.1 _1

N
N

pr o

i 47 oz o o

=2 o

X R
W=

o

o,
Hi
rlo

>,

m
o

>4
-1>
W
rLl o

o

P

& ugg e,

SUNY EAPT sEds 4E3 FAHCE
fol@ Aolg mel WFE AQA 543 A%
sEgon 8% AvEst F7R weh sEds
FEE F7MEE 29 vein

> 4

o o

>
i

o,

HN 2
u
morE ook koo oW rr U

2
'y
i
o

S
82

[o

g F

2
rlo
[
9,
3
4
i)
2

s

P

[o
B e

o

S

it
>

o

-
oY b
o3 W

o

i)

fd

o

1

o
r
N
(o]
(‘jg 0

o
Iz
i
o
o,
>,
>~
>
oty
N
L
A
ol
2
Yo 2 o

0y
Lo )
gy
oyl
K
i)
H‘l

o
e -
1o
é
&
ol
(o
ol

toly
2
(¥ rlo
[t
e
[
il
73
ANINe

A

T,
[
~
=2
4
é
m »
—d
f
ot
b
;g
i
_1
>
o (o
oX,
o
i
411
1o

g o5l olalsn Jitee A
b ool Hel ek madd, o
HHEA} ATolng dud S22 A5

il

Al kel AP AFdA el HEe gt
Hg 98] &FE ZAAIA (longitudinal) 9771 22
g Ao A v dxE: o] @ 2
EAE LR g AF0|ER AxFE: FF0] B2
AGS gAer & A7t =3 dad RAew A
T,

o ALE] Algd ~EY
& Lol Al A =8k
gt 1A AARFFTY 224 234

o
tlo
=
ox
o



av
e,
2
o
Hr
1%
RN
A=)
i)
ofN
Q
off
[y

N,
s
N
m
Ky
£ =
i
>
o

ek
fr oly

Aol 7k

(
-l

¥ on
o °1 i
g, Mo i
b X
f ol
N
7y
S
£

o
R
=
e

[
m 42

)

1o

o M X ox
o lo
ox

[o

=)

18

<

N,

do

= 4
o M ¥

>
ol
)
o
r 2,
Mo
1%
tlo
12

o mY 1o pob a2 [»
ox

e >§~ X on o2,
2
e B N r
:
@
Box M
gﬁ off ol
o oy e
w 2 ?nr
>
N ]
oy e s
w o T
i >z
= o
=
o ﬁ
e )
M
o [
£ >
S

=

S oA, Y] 2SZRFEY 2EAY 2E
dl Sgkke] AR, ATl gEA] 1996 ¢ 29(2) ¢

], olZE], Wikt @3 b Aol g AT
gastr]es]| ] 1986 ¢ 18 1 153-159.

BE A 2RAe PAAYE 24, AP
1980 : 26-33.
MFA, ShES, wMF tEy QYT sEd sl

w4, dgeEslA] 1994 1 27(1) : 1-10.

A B Aes. FHF 2Ed2rb ZAAA 2
g g 2IA S Al 9% g e eEA
1997 : 9(3) : 530-542.

EL, oA, SA4E,
o] A3 A/l adgd AT el e
1995 : 28(2) : 433-449.

A, oldE, FE=E. EA AN
2Ed 2 gl b S2ARIe] Bl o
41918k 1991 ¢ 30(5) : 907-919.

dpfeldta FeEA w9, ddelen ITHEA.
Mg 1 ASEEAE 1999,

1o
1
<
g
H
>
oo
r
fi
b

il
rh
Hu
>

n
lo
>
Ton
0>
o
il
[>
Im
z
[>
ﬁ}g

(o}
ir
M
Pal
EH
un

N
o

1=l
-

>

o)F§, WP, A8 &¥Y A QTP M.
ekl #18t3] =], 1987 ¢ 33(6) : 786-792.

oHT, AR, ARN, WET, wWHE, AR AAL
ARH 2EAY 2EdA B MAE 9% 979
= 1991 © 4(1) © 209-223.

R, oA, WS WARFAEe] sEd s S
JFE VAL 89, BausielaaA 1997 : 9(1) :
61-74

NG, A WYY TEAE Yol xEds A2

f A

Tof AZFHTtel #HAA. ool Ehs]A] 1990 ¢ 23(1)
1 33-42.

o]x|&, ©]%%. Pyschosocial Well being Index 4l
e g ge=. dstslA]l 1996 : 29(2) ¢ 255-
264.

TR, A, wE, o]
T3} Atk dFY =%

AR, AHEA, a g
543 Asldeld AEg A7t
1997 : 30(1) : 129-143.

Rls, Aen, 234, Ak, 3 , .
SHFE, ol vt A RS AFE
Ak A SHEFIAE 1999 1 1 1 49-66.

A, W, oS, AR IR Az 2EAY
2E# 20} FR1A7 o] Bt AT, die)ghs]#] 1988
21(2) : 365-373.

2HeA . AAZ, BT AARle] 2Ef| a0t AREE A
A o] A@Ade] #A A A Ers|®] 1992 5 25(4)
1 429-447.

e R L) VDT HF==24<] 4l
AR A25dT AAAAE A hddee] B, gt
delgts]#] 1996 : 8(3) : 403-413.

SRl R o= P S e o R E B Fa R =
AA Mg - nHdgtw AT 1993..

Caplan RD, Cobb S, French JRP Jr., Harrison
RV, Pinneau SR Jr. Job Demmands and
Worker Health. Washington DC : HEW Publ.,
1975.

Cox J. Repetitive work. In Current Concerns in

CuET A9A
4. elgeltEA

AR, A,

Occupational Stress, ed. Cooper CL, Payne R.
New York : Wiley, 1980.

French JRP Jr., Caplan RD, Van Harrison R.
The Mechanisms of job stress and strain. New
York : Wiley, 1982.

Gardell B. Scandinavian research on stress in
working life. Int. J. Health Serv. 1982 ; 12(1) :
31-41.

Gardner JW, Lyon JL. Cancer in Utah Mormon
men by lay priesthood level. Am J Epidemiol
1982 : 116 : 243-257.

137



H 123 M 1= 20004

Goldberg D. Manual of the General Health
Questionnaire. Windsor, England : NFER
Publishing, 1978.

Hurrell JJ Jr, McLaney M. Exposure to job stress
- a new psychometric instrument. Scand J
Work Environ Health 1988 : 14 : 27-28.

Johnson JV, Hall EM. Job strain, work place
social support and cardiovascular disease ' a
cross—sectional study of a random sample of the
Swedish working population. Am J Public
Health 1988 : 78 : 1336-1342.

Kahn RL. Conflict, ambiguity and overload-Three
eliments of job stress. In Occupational Stress.
ed. McLean A. Springfield, I : Thomas, 1974.

Karasek RA. Job demands, job decision latitude
and mental strain : Implication for job redesign.
Am Sci Q 1979 : 24 : 285-308.

Karasek RA. Job socialization and job strain :
The implications of two related psychosocial
mechanism for job design. In Working Life, ed.
Gardell B, Johansson G. New York @ Wiley,
1981.

Karasek RA, Theorell T, Schwartz JE, Schnall
PL, Pieper CF, Michela JL. Job characteristics
in relation to the prevalence of myocardial
infarction in the US health examination sur-
vey(HES) and the health and nutrition exami-
nation survey(HANES). Am J Public Health
1988 : 78 : 910-918.

Karasek RA, Theorell T. Healthy work-stress,

138

productivity, and the reconstruction of working
life. New York : Basicbooks, 1990.

Karasek RA. Job content questionnaire and user,s
guide revision 1.12. Lowell
Messachusetts, 1994.

Kasl SV. Mental health and the work environ-
ment-An examination of the evidence. J.
Occup. Med. 1973 : 15 : 509.

Kryter KD. Non-auditory effects of environmen-
tal noise. Am. J. Public Health 1972 : 62 : 389
Ladou J. Occupational and environmental medi-

cine. Stamford : Appleton & Lange, 1997.

Mediale JH, Kahn HA, Neufeld HN, Riss E,

Goldbourt U. Five-year myocardial infarction

© University of

incidence-II : association of single variables to
age and birthplace. J Chron Dis 1973 : 26 :
329-349.

Navarro V. The labor process and health-A his-
torical materialist interpretation. Int. J. Health
Serv. 1982 : 12(1) :5-29.

Pearlin LI, Menaghan EG, Lieberman MA,
Mullan JT. The stress process. J Heal Soc
Behav 1981 : 22 : 337-356.

Simpson GC, Cox T, Rothschild DR. The effect of
noise stress on blood glucose level and skilled
performance. Ergonomics 1974 ; 17 : 481-487.

Thoits PA. Life stress, social support, and psy-
chological vulnerability : Epidemiological consid-
eration. J Commun Psychol 1982 : 10 : 341-362.



