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Changes of Visual Acuity and Ophthalmic Symptoms in
Female Workers examining Silver Plating Products

Seungho Ryu*, Jeong-il Son?, Soojin Lee®, Jaecheol Song™

Department of Preventive Medicine, Hanyang University College of Medicinel,
Department of Occupational Medicine, Sung-Ae Hospital?, Department of Occupational Medicine,

Hanyang University Hospital’

To evaluate the effects of reflected glare on eyes, authors assessed the periodic heal-
th examination(1991-1996) & self-administered questionnaire data of a semiconductor
producing company. The 13 lead frame(LF) department workers have been exposed to
high reflected glare in the process for examining the silver plating products. We com-
pared the data of connector(14) and clerical(12) workers as the non-exposed ones.
Among LF department workers, 100% felt their visual acuity worsened(connector:81.
8%, clerical:85.7%), and 70% had worn the glasses or contact lenses(connector :14.3
%. clerical :40%) since working at the company. Major ophthalmic symptoms of the
LF workers are asthenopia, tearing, decreased visual acuity, congestion and glare. De-
crease of visual acuity by Hahn's line change of the LF workers is significantly high
during a 5-year follow-up(p{0.05 by simple regression) compared with connector cleri-

cal workers.

Key words : indirect glare, visual acuity, ophthalmic symptoms

* Al X—]Z]— A S EWA) Ae 3ioe 171 7], 3].01:1;}]3].3_]7_ ‘/]J_}_Eﬂzﬂ_ o] 1.9/]5_—1_ A

—567—



5 1991) 1*10 9] Bl = A4
AtHKarlsson, 1974, 1975; 53 %5 1991) o8} 717
FAHA agle] Hodle Aoz gA U
(Duke-Elder, 1970; Safir, 1980; Mohan, 1988). Y%
AT EREOE Aol A, AlZ R TR EAGA 2
A7d H B kAL, that et s ol A o] gol
BT F Y CHGoldschmidt, 1968). 3+ Q1F3}
Aol A FHES S gL %o,
ESAE 2 A AAR FEo] HE4E IAL B
o iirHAngle 5, 1980). 3 ThE Al <3}
H gl AHProvines, 1983), A+E <FU(Kinney,
1974)% w7 SHEAREAHAdams, 1992)7} 249
AE Adolet sk, A8 AP A A&3)
T AFElA FA1Y] Y127} 3237 (Nyman, 1988; Cur-
tin, 1985; Richler and Bear, 1980) H2|3h= ol x
AR BATHAAIS 5, 1977)1 2.
et A g B2 Arels Eeta 2 3A
A9 hafix= ofA) A3t A4l gick. ek o
o] 7Fedlthe AollA #2342 edurke #7430
2900l FHE Fol At ddolt Yl
3 F7E0] AgH it

53], 2 AN AT st AR
Ae3t 502 GAder|(visual Display Terminals,
vDT) ARE-] 23] F7tek, vDTARiT AlE o
A BF A7El BorABA(Murray 5, 1981;
Walsh and Facey, 1983; Mackay and Cox, 1984), 2
9] AL 5 FEAEY s dig
E4e7}b solrielsd 5, 1992). B3] AUsia
HEAQ AAYFE wofl 92E Yo7|R] F3 A
Aol FEE FA @) AeME 9 APBAEL
A% 27, el FAsPoof gic). spA|3r We] %

&}l °1°1°l 2 U B opde A
o2 ZUE Fo2RH g de ddlee kY
o] ZAdapAel FEE Fof 53} izl 52 oVl
A7 % icHLampi, 1984). A% ApolME BLe
2Rele] 493l Yol s NS FFe & 4 9
o} 3199 3 Carlsson 5, 1984), FP o2 HE o] 2
A B)3E W) ks | AES ) uHt Ao A o
& A9 o duzs B FHCarlsson 5
1984). T2yt A&7 2419 Alo] Sl s
E ok 4354 ggkon], TS B At
23 4Folth
2 a7e 24 S} ol AEAEe) 23EL
A7) s e 2% sl wabE 2e Bo) A
o B3¢ i“ﬁhﬂ-t— nAjold A9 NGRS 1
ol Allg ungosA A9 Yol 8 4 9l
Ews}ﬂ, THE FY870) B vh vl
7131}5-2— A FsraLzt gt

£ e

o

%

ety

o

1. CHaH 3 iy

WA BEES Zhedle 3% F Yo vy
Tt & 2o AEL AABle $MQ lead frame
(¥4 L)t 04* Z2A 4450, o]S] AJEA
st e Al %%L‘é—% 7}
A 74 %— _,] A} e EZgAEAES 3
Z 7AFehe Connectortt 222} 208 7} AR-A
o daEAl 208E HERFoZ AN 37
dzls Al ogt AlEuEE wiAlsly) ¢t

ol
2
Zi
1
i
E.
Oh

,ZOEH O:}/H :LEZ]-U]- lﬂE]l 0}_—17_’ ;1_:[1_72-’]33'0] 2"40]3}01

2eAE Za2ritol Frh BYskel AsldT, £e
FEe) WESAG B, REA|, g, S,

—568—



obtA 94} 5 7)< hai Hho] Stk Ty
T IEAE AN UelA] Lt 4222 13,
Connectordt 114, ARE-2 785 S RIE AEF
AbstTt. Algel g Hske 9rdFH 96137k 519
B 200 AHTEARA 2dold 2FAL HER
APFA] AR Ol Qe T2 A AlEAE R 23
&t 1./rak Oi*éfix]- 139, Connector¥t 144, AFE
A 12788 A= AR e

ANEARE 191921 E 19963 =7H) 4, &5
ARARNA A FFHAANANEE(Gm)E 0] E3 5
Wzt gARAE AHE o] &3t olF wAAY
& ALt UM E TS AR A o] 83l

19979 59 25 B LA ConnectorA]o]]
a3 APdRAeE FAXRE, FHEES *}o}‘}i

B oA AlEdsle B §ot AlE v
9] A Jehj= x| E2 M of A 7|12
A& o] 3} hahn's lined] W3S $&HS, 2AA17F

& SYAFE e AT ARLANLS AQste), o)z
HE) AGUEE AR 719712 BT o]
ul AAZARE 2R sdolakl TaAE YAt
YAIE ST, 54 o]l B9 SAIA s

27) M AEE
ne) 2 7135 Hahn's
lined] W3S T3 DY sdd AEwsE B
27 SRt E2HY LAY HZERER]
Connector't-A], AREZZZART Zh #3719 =folo|

< YA AR o ST

SAEUAS) Ao s
s li

!
ich

1. YHH SN

200 9HF0Z A YRS BAPH AL
ZE 20-24417} Lead FrametHol| A& 7% (53.8%), Con-
nectort 8%8(57.1%) 2 AFFA2 9%(75.5%) 24
oJ3k 2ol ot A HEAH S L, Con-
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Table 1. General characteristics of subjects
Number (%)

Variable Lead Frame Connector  Clerical p-value

20-24 years 7 (53.8%) 8(57.1%) 9 (75.0%)

Age  25-29years 6(46.2%) 6(429%) 3(25.0%)
Mean & SD 241521923932 268 23.55£2.26 NS
Education high school 11 (100%) 11(100%) 7(100%) NS
Marriage . single  11(100%) 1t{100%) 7(100%) NS

NS

NS :p ) 0.05

2. 225

2AE g 25 71700 L/pibe] 47,8708 (+ 26.
8), Connectorito] 48 970 €(+30.0) 2 AFFZ 0] 57.4
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Table 2. Work characteristics of study subjects

by departments Mean * S.D

Variabl Lead Frame Connector  Clerical !
ari v
able (N=11) (N=11) (N=7) PVE

Working duration
(month)
Average work

47.8+26.8 48.9+30.0 57.4+16.2 NS

8.0%0 91+36 83+0.5 NS
time (bour/day)

NS :p ) 0.05

3. A FREOI M AR 2} H|w5l0d)

FAEE QAR vl wate] @z o] Al o] ¥str}
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A (100%)ol Vg ctil §-E3t3L, Connectorit
3 AP o] A 747} 81.8%, 85.7%7)F WhbATE R
SH3ItHTable 3).

Table 3. Subjective change of visual acuity by

departments Number(%)

Subjective visual .
Lead Frame Connector Clerical

change

Better o{ 00) o 00) o( 00
No change 0( 000 1{ 9.1) 1(143)
Worse 11 (100.0) 9( 81.8) 6( 85.7)
Unknown o( 000 1( 91} o( 0.0
Total 11 (100.0) 11 {100.0) 7 (100.0)

LOUAR - F oY o BEER 22T

A} Ao B ¢tAe U FHEA =2 AHS
A3 UYe ¥z} L/, Connectortt, ARF-Z]
o] Z+z} 1%(9.1%), 48(36.4%), 2%(28.6%)°l AW
Aol wa] dEZAVAS QM 2 FHEJ = A8
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78 Z 19(14.3%)0°], AREA L] 7S 51 = 2 (40%)
o] YA} & A|HL wA s B, L/F to] FLE 10
H & 78(70%)01 YAt F AHEYS Ee Rez

YERTHTable 4).

Table 4. Wearing of spectacies or Contact len-

ses by departments %
Wearing of spectaéles or Lead Frame Connector Clerical
Contact lenses. (N=11) (N=11) (N=7)
Prevalence Before company . 9.1 36.4 28.6
Present 72.7 45.5 57.1
Conversion rate 70.0 143 400

5. FAE et 245

L 227} F2 Shshe Qb A4S ‘o)
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Table 5. Subjective ophthalmic symptoms

Number (%)

Symptoms Type of work Daily 1-2/1week 1-2/1month 1/2-3months no feeling
Decreased Lead Frame 5 {45.5) 3(27.3) 1(9.1) 0( 0.0) 2(18.2)
vision Connector 3(27.3) 1{9.1) 3(27.3) 1(9.1) 3(27.3)
Clerical 1(16.7) 1(16.7) 1(16.7) 0( 0.0) 3 (50.0)

Asthenopia Lead Frame 11 (100} o( 0.0) 0( 0.0 0( 00 0( 0.0)
Connector 5 (45.5) 4(36.4) 0( 0.0) 0( 0.0) (18.2)

Clerical 2(28.6) 4(57.1) 0( 0.0) 0( 0.0 1(14.3)

Tearing Lead Frame 7 (63.6) 3(27.3) 1(9.1) 0(0.0 0(0.0)
Connector 4(36.4) 3(27.3) 3(27.3) 0( 0.0 1(9.1)

Clerical 0( 0.0 41{57.1) 0( 0.0) 1(14.3) 2{28.6)

Congestion Lead Frame 5 {45.5) 3(27.3) 1{9.1) 1(9.1} 1(9.1)
Connector 0( 0.0) 6 (54.5) 2(18.2) 2(18.2) 1(9.1)

Clerical (14.3) 1(14.3) 2(28.6) 0( 0.0) 3 (42.9)

Burning of Lead Frame 2(18.2) 2(18.2) 3(27.3) 1{9.1) 3(27.3)
eye Connector 1(9.1) 1(9.1) 4(36.4) 1(9.1) 4(36.4)
Clerical 0(o0.0 4(57.1) o( 0.0 0( 0.0 3 (42.9)

Glare Lead Frame 5 (45.5) 5 (45.5) 0(0.0) 0( 0.0) 1(9.1)
Connector 3(27.3) 3(27.3) 2(18.2) 0{ 0.0 3(27.3)

Clerical 1(14.3) 1 (14.3) 1(14.3) o( 0.0) 4(57.1)

Itching Lead Frame 3 (27.3) 2(18.2) 2(18.2) 1(9.1) 3(27.3)
Connector 1{91) (45.5) 3(27.3) 0( 0.0) 2(18.2)

Clerical 2 (28.6) 2(28.6) 0(0.0) 0( 0.0) 3 (42.9)

Pain on Lead Frame 3(27.3) 3(27.3) 1(9.1) 2(18.2) 2(18.2)
eyeball Connector 2(18.2) 3(27.3) 5 (45.5) 0( 00) 1(9.1)
Clerical 3 (42.9) 1(14.3) 0(0.0) 0( 0.0) 3 (42.9)

Dry Lead Frame 1(9.1) 3(27.3) 1(9.1) 0( 0.0) 6 (54.5)
sensation Connector 2(18.2) 1(9.1) 1(9.1) 2(18.2) 5 (45.5)
Clerical 2 (28.6) 1(14.3) 0(0.0) 0(0.0) 4 (57.1)

Double Lead Frame 2(18.2) 3{27.3) 2{18.2) 1(9.1) 3 (27.3)
vision Connector 3(27.3) 2(18.2) 0( 0.0 2(18.2) 4 (36.4)
Clerical 0(0.0) 1(14.3) 1(14.3) 0( 0.0) 5(71.4)

Table 6. Median visual acuity at baseline by

departments
Median  Lead Frame Connector Clerical
. . _ p-value
visual acuity  (N=13) (N=14) (N=12)

Left 1.0(0.3-1.5) 1.0 (0.41.5) 1.00.41.5) NS
Right  1.0{0.2-1.5) 0.95(0.3-1.2) 1.0{0.4-15) NS
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Figure 1. Change of Hahn’s line during 5-year follow-up by departments (left eye)

Right
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Figure 2. Change of Hahn's fine during 5-year follow-up by departments (right eye)
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g %A} connectortl,
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Table 7. Mean siope of regression line during
a 5-year follow-up by departmen
mean * S. D

Mean slope of .
. .. Lead Frame® Connector  Clerical p-value
regression line

Left -1.42+1.45 -0.46£0.70 -0.35%£0.36 0.013
Right -1.59%1.10 -0.59+0.67 -0.31%£0.55 0.001

* p €0.05 in multiple comparison
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Table 8. Job-related characteristics of study
subjects between the department of

Jjead frame and connector
mean + S. D

Lead Frame Connector
(N=11} (N=11)

19.7+7.4 178125 NS

Variable p-value

Overtime day per
month (day)
Overtime per 28%0.7 3.7%£03 . 0.00

day (hour)

Examining time per  7.2+0.4  7.0+0 NS

day without overtime

{(hour)
Examining time per 9.7%1.2 106%+04 0.02

day with overtime(hour)

NS : p)0.05



Table 9, Mean differences of illumination be-
tween the department of lead frame

and connector Unit : Lux
luminati Lead Frame Connector 1
a .
umination (N=13) (N=14) p value
Central (range) 3418.8 1258.6 0.00
(1080 - 10510) (825 - 1929)
Peripheral (range) 544.9 318.0 0.00
(395 - 758) (219 - 388)
NS : p)0.05
2 ¢
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