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— Abstract —

Change of Visual Function and Lacrimation Among Male Near-Work
Inspectors in a TV Manufacturing Plant

Seong-Ah Kim, Byung Yeol Chun”, Sang Woo Kim, Sang Jae Jung, Gwang Ja Lee”

Department of Preventive Medicine, College of Medicine, Pochun CHA University,
Department of Preventive Medicine, School of Medicine, Kyungpook National University”,
Department of Ophthalmology, College of Medicine, Pochun CHA University”

Objectives : The aim of this field-based longitudinal study was to investigate the
effects of near-work on lacrimation and visual function, particularly refractive power.

Methods : Our study tracked sixty five male workers for about three years by means
of ophthalmologic examinations and questionnaires, to collect data including eye symp-
toms and subjective work environmental factors. Ophthalmic examinations included visual
acuity, Shirmer I test, and autorefractometry. In the first year, the inclusion criteria
were ages less than 40 years, no history of ophthalmic diseases, emmetropia(-1.0 <spheri-
cal refractive power ¢ 1.0) and normal lacrimation.

Results : Over a period of 32 months, spherical equivalents were decreased as much as
0.18D(diopter) for LE(left eye) and 0.18D for RE(right eye). Lacrimation by Shirmer s I
test during 20 months were decreased as much as 6.57 mm/5min for LE, and 6.40
mm/5min for RE. Although more myopic-changed workers demonstrated young age({30
years) and short work duration({2 years), there was no significance to this correlation.
Additionaly, subjective work environmental factors such as poor illumination, noise,
uncomfortable air and daily use of VDT and/or TV were shown to have no significant
effect. However, as for eye discomfort, which was reconstructed from several dry eye
symptoms, the daily use of VDT and/or TV was a significant variable.

According to a logistic regression analysis concerning the effects of refractive power,
lacrimation, work duration, poor illumination, and daily use of VDT and/or TV on eye
discomfort, only daily use of VDT and/or TV greater than 4 hours displayed OR of 10.5.

Conclusions : Myopic changes due to near work were not observed, however lacrimal
function was changed in workers. These results suggest that we should consider various
factors such as lacrimation, tear film and refraction as well as visual acuity in order to
establish an eye care program among near-work performing employees.

Key Words : Quality control, Workplace, Lacrimation, Visual acuity
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[5¥)ZIHSE 1 olFE LhrR, dAHOE FUR F vimslgon T el A 54e f9F Aol
AEH|7] 5o Wt AHE BY] g8 2000E 9]+ ik tiAAbe] i A% 33.08A41E 304 mwt
HEHFE 5(m/58) 27}, 5 ostE YAt o] 133(20.0 %)eller, ZF7]zte] 2d m|¥iel
ZAJAIZEY DA EoM e FdslEel AMEAIRE AS7F 1178(16.9 %)olutt. (AL 2Yo] &
S ANZE ol T o mRte g PRSI ol 71 bk 20W(30.8 %), A F17F vt
E AFEEFE 5. 1992: olzFd T, 1992)4  40%(61.5 %). Aludurt 468 (70.8 %)°|ATt.
o) BRE W A7 o) AHAGOIN VDT H& TV A1-8A17
N7 B amulde] Wske 92 REedd o AUMWH 4N oAl A9} 129(18.5 %)°]
% (Wilcoxon signed rank test)o2 #4stm 2¢]  IrH(Table 1).
ABEAAS L oA} AL ol=] 7)1z}
Sauad el AT W) A ) et o s mulel wat
& Aol AFARSAT. 2RATe] Faeke AFH
of A7) B relpulgrel wiskgel e aglel 9l &4 Ael, 2009 ¥ 2% 320 Fo) Uk
SAE B7] 98 FHESdEY 9 gl Wst Ag 4y, EEREE 4 2ANEEE FHE
G AQIBANFES SPUSE T AL @) Aot gglnh BALY et QAR
FE THEUFR 3o v 2A Y AN o Ugoz ZAISEE So WEoa FAE
(multiple logistic regression analysis)& sF3it}. Fed, 3271dzte] FHIFEH ] Hlge Hld
1 0.18 D, $<tolA 0.18 DReow, =d=e
2 1 ZF R8-S 0.068 DL 20702 BF veka e
Wl Fto] 0. $-© FI=ARBAT
1 oiTChAIKtO| S 3= Feto] 0.04, $<te] 0.01 vk o
et UbAlE o] Wst= gldth 20/ €S w=F
THEEYEY FEERIT A #ES Y 9o Wske Aol 6.57 m/5 min, $<te] 6.40 mn
o=z N4t FA7E Y Ty sxEEES /5 minthE 243t Table 2).
Table 1. Descriptive characteristics of subjects
No. %
Age(year)
{30 13 20.0
>30 52 80.0
Working duration(year)
(2 11 16.9
>2 54 83.1
Perseption of Poor illumination
No 45 69.2
Yes 20 30.8
Perseption of Poor air
No 25 38.5
Yes 40 61.5
Perception of Noise
No 19 29.2
Yes 46 70.8
Use of VDT/TV except working(hour per day)
(4 53 81.5
>4 12 18.5
Total 65 100.0
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Table 2. Means of refractive power and lacrimation over time

(mean+s.d)

Baseline(Range) After 20 months(Range) After 32 months(Range)
SLT -0.47+0.40”(-1.0, 0.5) - -0.65+0.62(-2.5, 0.5)
SRT -0.47+0.42"(-1.0, 0.5) - -0.65+0.61(-2.5, 0.75)
NELT 1.24+0.25(0.8, 2.0) 1.20+0.27(0.6, 2.0) -
NERT 1.26+0.28(0.7, 2.0) 1.25+0.31(0.5, 2.0) -
NEOU 1.41+0.36(0.6. 2.0) 1.41+0.27(0.8, 2.0) -
TLT 24.92+5.97"(11, 34) 18.35+11.16(0, 43) -
TRT 23.65+6.44"(11, 38) 17.25+11.36(1, 45) -

1): P €0.01 by Wilcoxon signed rank test between baseline and after 20 months

2): P <0.01 by Wilcoxon signed rank test between baseline and after 32 months

* Abbreviations:SLT(SRT), Spherical component of left(right) eye; CLT(CRT), Cylindrical component of
left(right) eye: ALT(ART), Axial component of left(right) eye: TLT(TRT). Schirmer test without anes-
thesia of left(right) eye: NELT(NERT,NEOU), naked visual acuity of left(right.binocular) eye.
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oA 2dE vt w2 A dehidlen,
AAE RS 0.2 oo HAaE Bl HIEE 304 v
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Table 3. Myopization and changes of lacrimation in the subjects by age and working duration

HARAA HAF 2AHE| DAFRIGALOIAM AlE =227 se Hat

Age Working Duration
Total
(30(N=13) =>30(N=52) (2(N=11) >2(N=54)
No. (%) No. (%) No. (%) No. (%) No. (%)
ASLT for 32 months
0-0.49 D 7(43.8) 35(67.3) 6(54.5) 36(66.7) 42(64.6)
>0.5D 6(46.2) 17(32.7) 5(45.5) 18(33.3) 23(35.4)
ASRT for 32 months
0-0.49 D 6(46.1) 39(75.0) 5(45.5) 40(74.1) 45(69.2)
>0.5D 7(53.9) 13(25.0) 6(54.5) 14(25.9) 20(30.8)
Han' s line during 20 months
Left eye>0.2 1017.7) 6(11.5) 1(9.1) 6(11.1) 7(10.8)
Right eye>0.2 3(23.1) 9(17.3) 3(27.3) 9(16.7) 12(18.5)
Binocular >0.2 107.7) 14(26.9) 1(9.1) 14(25.9) 15(23.1)
Use of spectacles after 32 months
107.7) 5( 9.6) 1(9.1) 5(9.3) 6( 9.2)
Change of lacrimation of left eye for 20 months(mm/5 min)
<10 9(69.2) 32(61.5) 7(63.6) 34(63.0) 41(63.1)
>10 4(30.8) 20(38.5) 4(36.4) 20(37.0) 24(36.9)
Change of lacrimation of right eye for 20 months(mm/5 min)
<10 5(38.5) 37(71.2) 3(27.3) 39(72.2) 42(64.6)
>10 8(61.5) 15(28.9) 8(72.2) 15(27.8) 23(35.4)
Schirmer strip of left eye after 20 months(mm/5 min)
> 5 9(69.2) 43(82.7) 7(63.6) 45(83.3) 52(80.0)
<5 4(30.8) 9(17.3) 4(36.4) 9(16.7) 13(20.0)
Schirmer strip of right eye after 20 months(mm/5 min)
> 5 9(69.2) 42(80.8) 7(63.6) 44(81.5) 51(78.5)
<5 4(30.8) 10(19.2) 4(36.4) 10(18.5) 14(21.5)
A U ge] Wl wEEH] WsleE 20009 A AR AXEAR A F shob FEe Agdst
Fo) wERN AU BT 390k 2 ke 2 8] 9@ ARAel A2y AAERA)
ool led e AR HFs Y. £4 243, (958 T 2: Fo& 5, 1997), E AFtelA
frolgk Bdo] e HeRe 4388F VDT = = vlud ge=d A 57t A58 As2HAAM
& TVAR WolglthwlA] 10.5: 95 % AT B AHESe o] BAE FHY 4 qqvh 24
1.5~73.9)(Table 7). FdEu| o] A AT AAEIAES e
2 o gzl FAZAE B Qe 2AYe Uz
LS Wglge 29k 2% 0.069DA M, H2H AR
£ olgd wRENT U7 Wk A9 47
A AR AN QAo A 3.942 /5 min, 3.840 mn/5 minol %
gol PalAt BrAYE bR Al 60 m &b 2Algte] WANG el F0A B Tl
FoIA o FOAITE B A 2AY ANGAN 847 adlo] eldtkn FeiA YA ok 4
A F2 Zhdhe AgAs 2 uarl 2Ase A @ gL gk 2y 29 2l F 847
gorel WA, 53 o Rul)se] Walm A% A eqlw wlsle] FBE wole e 2 Al
AE 2RI FYH. 12 ATEAN /b 2AE FF T S Aol e BAY



oistitgelstslx] A 13 # M 4 = 20014

Ao}, Nxﬂ EE

v

6?"%‘5 PP =7t o= A=l
TRARJNA, AT B A mE
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r& rr U
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Aol WzbiastEe w9 Zobx +0.01 D~+0.02
D/yrel A==2 Hlud <AdFHolgtn Tt
(Slataper, 1950). 18~30417F#] ARkl 13 cte]
Wi Ao WgleE Slataper(1950)= -0.08
D/yr, Brown(1983)2 -0.05 D/yr&tz Eislx
Pom Yeowd Talyor(1991)= 2d7te] FHAF
oAl 304 olste] VDTAHFTCA -0.04 D/yrd=

Table 4. Myopization and changes of lacrimation by perception of illumination , air, and noise, and use

of VDT/TV except working

Ilumination Air Noise Use of VDT/TV
Not bad  Poor Notbad Poor Notbad Poor (4 hr/d =4 hr/d
(N=45)  (N=20) (N=25) (N=40) (N=19) (N=46) (N=53)  (N=12)
No.(%) No.(%) No.(%) No.(%) No.(%) No.(%) No.(%) No.(%)
ASLT for 32 months
0-0.49D 28(62.2) 14(70.0) 16(64.0) 26(65.0) 10(52.6) 32(69.6)  36(67.9) 6(50.0)
>0.5D 17(37.8)  6(30.0) 9(36.0) 14(35.0) 9(47.4) 14(30.4) 17(32.1)  6(50.0)
ASRT for 32 months
0-0.49D 31(68.9) 14(70.0) 15(60.0) 30(75.0) 13(68.4) 32(69.6)  38(71.7) 7(58.3)
>0.5D 14(31.1)  6(30.0) 10(40.0) 10(25.0) 6(31.6) 14(30.4)  15(28.3) 5(41.7)
Han's line during
20 months
Left eye>0.2 4( 8.9 3(15.0) 4(16.0) 3( 7.5 3(15.8) 4( 8.7 6(13.3) 1( 8.3)
Right eye>0.2 9(20.0) 3(15.00 6(24.0) 6(15.00 7(36.8) 5(10.9) 10(18.9) 2(16.7)
Binocular >0.2 10(22.2)  5(25.0) 9(36.0) 6(15.0) 5(26.3) 5(10.9) 13(24.5) 2(16.7)
Use of spectacles after
32 months
511.1) 1(5.00 2(8.0) 4(10.00 1(5.3) 5(10.9) 40 7.6) 2(16.7)
Change of lacrimation of
left eye for 20 months
(mm/5min)
<10 28(62.2) 13(65.0) 15(60.0) 26(65.0) 10(52.6) 31(67.4)  33(62.3) 8(66.7)
>10 17(37.8)  7(35.0) 10(40.0) 14(35.0) 9(47.4) 15(32.6)  20(37.7) 4(33.3)
Change of lacrimation of
right eye for 20 months
(mm/5min)
<10 29(64.4) 13(65.0) 16(64.0) 26(65.0) 11(57.9) 31(67.4)  34(64.2) 8(66.7)
>10 16(35.6)  7(35.0) 9(36.0) 14(35.0) 8(42.1) 15(32.6) 19(35.8) 4(33.3)
Schimer strip of left eye
after 20 months
(mm/5min)
> 5 37(82.2) 15(75.0) 21(84.0) 31(77.5) 12(63.2) 40(87.0)  43(81.1) 9(75.0)
<5 8(17.8) 5(25.0) 4(16.0) 9(22.5) 7(36.8) 6(13.00 10(18.9) 3(25.0)
Schimer strip of right eye
after 20 months (mm/5min)
> 5 35(77.8) 16(80.0) 21(84.0) 30(75.0) 13(68.4) 38(82.6)  40(75.5) 11(91.7)
<5 10(22.2)  4(20.0) 4(16.0) 10(25.0) 6(31.6) 8(17.4)  13(24.5) 1( 8.3)
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Table 5. Prevalence of subjective ophthalmic
symptom and eye discomfort status

Symptoms No. %

Eye fatigue 28 43.1
Redness 25 38.5
Decreased vision 21 32.3
Blurred vision 20 30.8
Itching 20 30.8
Foreign body sensation 15 23.1
Tearing 10 15.4
Pain on eyeball 9 13.9
Smarting 6 9.2

Subjects with eye discomfort* 34 52.3

*: Subjects with any one of ophthalmic symptoms

o ZAIEE dojuA|RE, -0.25~+0.25 D Atel<]
ekl A9 93|8 +0.07 D/yre YAlstA S-S
Hyslw ok, v -0.25 D olake] A<kl 3041
st VD «T‘ﬁi%ﬂ e -0.08 D/yrg& Rusisich
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Table 6. Eye discomfort prevalence by myopization, reduced lacrimation, age, working duration,
Perception of illumination, air, noise in workplace and use of VDT or TV

No. %
ASLT for 32 months
0.5 D(N=42) 23 54.8
>0.5 D(N=23) 11 47.8
ASRT for 32 months
0.5 D(N=45) 24 53.3
>0.5 D(N=20) 10 50.0
Han’ s line during 20 months
Left eye  <0.2(N=58) 33 56.9
>0.2(N=7) 1 14.3
Right eye <0.2(N=53) 30 56.6
>0.2(N=12) 4 33.3
Binocular <0.2(N=50) 27 54.0
>0.2(N=15) 7 46.7
Use of spectacles after 32 months
No(N=59) 29 49.2
Yes(N=6) 5 83.3
ATLT for 20 months(mm/5min)
(10(N=41) 24 58.5
>10(N=24) 10 41.7
ATRT for 20 months(mm/5min)
{10(N=42) 21 50.0
>10(N=23) 13 56.5
Schirmer strip of left eye after 20 months(mm/5min)
»5(N=52) 27 51.9
<5(N=13) 7 53.9
Schirmer strip of right eye after 20 months(mm/5min)
»5(N=51) 27 52.9
<5(N=14) 7 50.0
Age(year)
( 30(N=13) 5 38.5
> 30(N=52) 29 55.8
Working duration(year)
(2(N=11) 4 36.4
> 2(N=54) 30 55.6
Perception of poor illumination
No(N=45) 23 51.1
Yes(N=20) 11 55.0
Perception of poor air
No(N=25) 10 40.0
Yes(N=40) 24 60.0
Perception of noise
No(N=19) 8 42.1
Yes(N=46) 26 56.5
Use of VDT/TV except working(hour per day)*
(4(N=53) 24 45.3
>4(N=12) 10 83.3

*: P€0.05 by Chi-Square test
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Table 7. Multiple logistic regression analysis for eye discomfort

Eye discomfort

Odds Ratio 95 % C.1.
Change of spherical power 0.6 0.2- 1.9
Change of visual acuity 0.6 0.2- 1.8
Change of lacrimation 0.7 0.2- 2.8
Schirmer strip after 20 months 1.5 0.3- 7.7
Age 0.9 0.0- 19.3
Work duration 4.9 0.2-157.5
Perception of Illumination 1.1 0.3- 3.6
Perception of Air 1.9 0.5- 6.7
Perception of Noise 1.1 0.3- 4.3
Use of VDT/TV except working 10.5 1.5- 173.9

Change of Spherical power ; both eyes 0.5 D=1, else =2

Change of visual acuity(V.A.): both eyes and binocular V.A. €0.2 lines =1, else=2
Change of Lacrimation; both eyes {10 mm/5min = 1, else=2

Schirmer strip after 20 months: both eyes »5 mm/5min =1, else=2

Age: (30 years = 1, =30 years =2, Work Duration; (2 years =1, >2 years=2
Illumination: not bad=1, poor=2, Air: not bad=1, poor=2

Noise: no=1, yes=2, Use of VDT/TV: {4 hour/day =1. =4 hour/day =2
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