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An Analysis of the Factors Affecting Anemia in the Female
Industrial Workers
—Case-Control Study—

Myeong Ho Park, Yong Joon Kim

Depariment of Preventive Medicine,
Kosin Medical College

In this study an attempt was made to determine the factors affecting anemia in female industrial workers.
The population was identified through the records of screening examinations given by Kosin Medical
Center to the industrial workers in Sasang Industrial Complex during the period from March 1987 to
October 1988. One hundred twenty eight cases were selected from the records screening examination
of 155 anemic patients.

A case-control study was carried out using matched 128 anemic cases and 128 non-anemic workers
who were selected by simple random sampling. Age was matched, and their occupational history, general
characteristics, physical characteristics and health status were analyzed.

The results were;

1. In the anemic group, educational level was lower, and the frequencies of irregular menstruation and
poor appetite were higher than in the control group but these differences were statistically not signifi-
cant. .

2. The percentage of workers working with organic solvents, working hours and years of service (total
years exposed to organic solvents) were significantly higher in the anemic group than those in the
control group,

3. A career exposed to organic solvents was fnore influential factor affecting anemia in the female industrial
workers rather than menstruation amount of other factors, and it was statistically significant.
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gte v ¥ ATE FASA SolW, 7 el A4
FAE kA BRI et o)k g Al 77184,
MNeastEd 2245 A2 38HEgo] ALgo] Wol
AHA Z2AE i APEAZAYE F25H A4
5 9k

2F f718AE 2 ARIACIA 98, FAA, 8
&47), BHeHdH, F7I0tE, AOE, %, JAT 3%
TAAF] s g A, AHA G EFe o
A2 BHYFA AHEEY O A S wet 95 Ee
85t AbgEnh R84S ER/7E 400950 2t
(Inoue’s, 1983), = §%7} vl S wet A3
AA F71&A ) AT A2 Adx FU8kx vk

FAEAE FHFshe AR 53 g2y 2
2A7 471449 WA FHEIER] ol FAeA
2xste Heg Buser(AEIHY oA, 1981,
A Aol FARBIAAN f718A =EHe ZEAE
E A7 AU AR} 346,000 H F 35,000 o2
Vet E 719, 1987). o2i7kA] ARIgZe {7184
o =Z9 o] & FogE HIEY J2 AXTH,
2} 3R £ARA, AL AFRMGE E F AU
B, Bake] 9 Awdd Aol 59 o) &Y
Aut AE 4797020 o)lam X FAsle TEAE
3} 35,128, 47} 68,272H 22 % 103400 ) o] &t
(=54, 1987).

QA AAEEHE F718A dEH ez W
2 B 4 ok WAe AU SAGES I AMgol
73] A glon ALo EFAE Bol 21
t}, EFqe dlAe) uis) BAFES dodAY =
g7l Qe A Aoz dH A ¢ o Clayton,
1981), hR-E9) Z2AEL TR E4 A =E e
7397t gon, AgAdA ALgsle Efdddde 4%
Aol FfEo] AP =EoeA T4, 1980).

F718AE HRE Bl dF FFHAY, Lo
Fatel F71Fe EgHER F2 5EF/2 FTdd
(Committee on alkyl benzene derivatives, 1980). 7]
&R =54 9% 4oz HEY, FE, VS FF
AR AAFgoz Evjided wAE £ 9o (Hus
man, 1980; Baerum<, 1982; o} A&, 1988), A7|& o2
2d AeE E=Eo e ZEAIE JA A A
B4 vlgo] §5m(Rozman 5, 1968; Green, 1981)
Byyo] fuks71= Jhth(Aksoy 5, 1971; WHO, 1986;
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Vernon &, 1988).

F718A5 AHEEE A Fd 2F-ste 2R 17
EAS O hREY =52 AU AAdHN, &
7184 =29 ANEE AHEHE 8% HAE(phenol) o]t
ubi Abhippuric acid) & SRR o]29] A FEA
AE FNE #7449 TR FHE thEA] B
£, 1981 AEa3 24, 1988), 45 (19743 A5
(1972) & #7184 AHEe AR 22A4TE o
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Table 1. Numbers of case and control by age group

age (years) {21 2130 31-40 41-50 »50 total

case 29 34 26 28 11 128
control 23 36 28 29 12 128
total 52 70 54 57 23 256
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A7 e B8 weF 1¥ge AR 7T
Aolol wa} 371 160 mmHg ©]/Fo) AL} o] g7
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SRR
29 A 433 $7184 A8 49 Ipusue ¥
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7 o) 7157} Wl A8 8 ZEE X 29} 2o,
3. Sajuny
o] A T2 ANARAY WA F3ol Dt A

N #ATY ge BHY 2L FAFo2 g1, Wl
go] olety WAHE L2AE RToE MHdY
3& vaBAse @A-2ZAT (Case-Control
Study)$ie s Fen, F&HA5E NIFFAT
ZrEgde] MR dddE Bdsy] Astd 59

w7l Uy ‘?i-’?—(categorlcal variables) ¢! 7%=

vHPeg, 9443 W4 (continuous variables)<l ¢

de t FFE ARESAUTH

ENMAAE dAEZ AHEE AHA dAlkME 4
Az, 47248, 2548 E Jehlle Zzte] Wesol
AT i zTALele] Ael7l YEAY AR-E Hop
WEAl g #Eol 9 AR AT WSt 2
LA g3 HA sk FHA dA e E5HeTt
WY /T o] R4 (dichotomous variables) | 22 31‘374]
M f58 2t HpEol MR o= FFT& 7]z
AE olr 7] $1ste] @A W R (stepwise discrimi-
nant analysis) & A &3IA)

"“’S% RE zae Az A 9, 45y

FEo g7 gxye 2a4 v ¢ 9AF @i

%*4% SPSS BAZ=a9e AMgahch
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AFfdate] AHEEE HH GAF L 154004 57
A 7R o) & 32.24), 2T 1741 A] 584 7HA) 2
BL 32842 JEINT. Ao 8L Axgn)
WE2T A2 FA% A7t K Table 3).
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Table 2. Description of variables by code

Variables code description
Dependent variable
anemia 0 not diagnosed
1 diagnosed (hematocrit { 35%)

Independent variables

appetite good
not good

education primary or middle school level
more than high school

working part not exposured to organic solvents

daily working hours

amount of menstruation*

exposured to organic solvents
less than 8 hours & 8 hours/day
more than 8 hours/day

less than average and average
more than average

regularity of menstruation regualr

irregualr
radiother apy no

yes
chronic disease no

yes

chest X-ray findings
liver function test

drug

O OO O OO O RO RR O RO =0

no speific findings

active tuberculosis or other pulmonary disease

non-specific

AST>45IU/L, ALT)45IU/L
not take any drugs

take for headache, fatigue or
any disease

blood pressure 0 within normal range

1 systolic)160 mmHg or
diastolic’ 95 mmHg

marriage 0 unmarried
1 married

age * ~ years

height * cm

weight * kg

BM.I *

present working duration * years

previous working duration

total working duration

working period of previous part

exposured to organic solvents
exposured to organic solvents
during work

+ compared with other people

* continuous variables

A E Ve dW4EE AL AvEY a3 Al TR o] P BAFES 219, RS 218
BEAFL 156.6cmolH, WRFE 156.3ecmolAL, HF o] th(Table 4).
AFL FToA 53.5kg, HFTL 53.1kgol ATk



Table 3. Mean values of age, marital and educational sta-
tus of study group
unit . person(%)

Table 5. Appetite and menstruation and menstruation
amount of study group
unit . person(%)

case control
Age 322+119% 328+ 117 t=-042
. (NS)
Marriage yes 70( 54.7) 76( 594) ¥2=040
no 58( 45.3) 52( 40.6) (NS)
Education high**  39( 30.5) 39( 305) x*=0.000
low 89( 69.5) 89( 69.5) (NS)
total 128(100.0)  128(100.0)

NS : not significant
+  meant standard deviation
+ + hight : high school
low : primary and middle school

Table 4. Mean values of weight, height and B.M.I of study

group
unit . person(% )
case control

Height (cm) 1566+ 5.17 156.3% 5.0 =104
(NS)

Weight (kg) 53.5% 6.6 53.1£6.2 ¥=0.25
(NS)

BM.IL 219+31 217+ 20 t=0.36
(NS)

NS : not significant
+  meanz standard deviation
BMI(Body mass index) : body weight(kg)/height(m)?

129 % 2392 #HA7] o] 59 ZEAZA EA oA 9]
S ArH(Table 5).

17374 & dep = g shva *}%2'& 715 A
(AST, ALD) A7} WAMY X8 AHE, ¥ pe
5, 5 ARG ASFESe 01’2}1}1—7} [ER-S
A, o] WHrt B dToMe VERFA TS
UK @g Aoz FAPEe LAHANA A AT

case control

Menstruation

regular 96( 82.1) 99( 85.3)

irregular 21( 17.9) 17 14.7) ¥*=025

total 117(100.0) 116(100.0) (NS)
Menstruation amount™

average 102( 87.2) 111( 95.7)

more than 15( 12.8) 5( 4.3) x*=4.35*

total 117(100.0) 116(100.0)
Appetite* *

good 92( 71.9)  95( 74.2)

not good 36( 28.1) 33( 25.8) ¥*=0.08

total 128(100.0) 128(100.0) (NS}

+ [ compared with others
++ good : eat 3 times regular meal/day
*p<0.05

Table 6. Distribution of study group by working hour,
working part and total duration
unit . person(% )

case control
work hour (hours/day)
8—9 13( 10.2) 66( 51.6)
Z10 115( 89.5) 62( 48.4) x*=49.50*
total 128(100.0) 128(100.0)
part
not exposed 10( 7.8) 59( 46.1)
exposed * 118( 92.8) 69( 53.9) x*=50.26*
total 128(100.0) 128(100.0)
total duration(years)” *
mean 40+27 28+26 t=4.50*
<5 93( 72.7) 108( 84.4)
25 35( 27.3) 20( 15.6) x*=4.54**
Total 128(100.0) 128(100.0)
* p<001
* p<0.05

+ exposed to organic solvents during work
++ total working duration exposed to organic solvents

AR s v |, fr718AAHE FA oA o] F2RIIb5 L

% F0o] BAFHE 2] @ 27+ Uekrh(Table 6).

g feishl BerE WS YHole A
% 19PF AL, AFRolAe) ARA, §7187
AeRAclNe & 2RUsY 1 oo ARl £7]
SAZ g3t BN ASe] 2RI YU STAIZE
59 ofegol oy BEA NWLAT o=Fre)

GFol YEAT EHetnA WAH WEELE A3}
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Hoh U4 QFR 58 W4E TES AR
A3 FAA9] {7184 AL o5 HIdEER B
74 A PR dWea Uebgo

I A 4718 AR E Ao 2R HUE
F71EA AHERMAA Y FIFE7ITO] FIEAG ¥l
gro AAE tL & 4EE 5 AL o AdHo]
A 2EEME AT @ A3y SRS Al
EIAA BN A {7184 A BAAY £ 2
F71zte] $AEH 2FE 7t & FEEe WeE
UebttH(Table 7).

Table 7. Variables included in the discriminant function
by stepwise discriminant analysis

step entered Wilk’s coefficient significant
variables lambda
1 total durationt 096 0.98 0.0026
2 menstruation
amount™* 0.94 0.52 0.0008
3 unmarried 0.93 0.49 0.0005

*  Standardized Canonical Discriminant Function Coef-
ficient
+ total work period exposured to organic solvents
++ compared with other people
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