Int Eye Sci, Vol.16, No.1, Jan. 2016 http . //ies. ijo. cn
Tel;029-82245172 82210956 Email . 1JO. 2000 @163. com

- IR -

RITIRFHEE

YE# B (523721) HHE ) R A 7R 56 T U5 B B B IR B
(510180) HET ARAET MATE — N REREIRE

TEB RN A, WA W58 07 . H I BE O6HR CHR
3

WIRMER o, B BATE IR, IR F AT, 5% 05 1) HR 30
MR A M55 24 HE . xufurong815@ 163. com

Wk H 1 : 2015-07-20 BIr H . 2015-12-17

Epidemiological investigation of visual
display terminal syndrome in
migrant workers

Xue-Fen Wu'?, Fu-Rong Xu', Li-Hua Chen'

"Department of Ophthalmology, Tangxia Hospital of Dongguan,
Dongguan 523721, Guangdong Province, China;’Department of
Ophthalmology, Guangzhou First People’s Hospital, Guangzhou
510180, Guangdong Province, China

Correspondence to:Fu-Rong Xu. Department of Ophthalmology,
Tangxia Hospital of Dongguan, Dongguan 523721, Guangdong
Province, China. xufurong815@ 163. com

Received :2015-07-20 Accepted :2015-12-17

Abstract

¢ AIM: To investigate the prevalence and related factors
of visual display terminal ( VDT ) syndrome in migrant
workers caused by using smartphones.

e METHODS: From January to October 2014, migrant
workers who worked in 10 factories individually in
Tangxia Town Dongguan City, were selected by
systematic sampling. Every participant was asked to
complete the visual display terminal questionnaire and
acepted accommodative amplitude determination, tear-
film break up time, corneal fluorescein staining,
Schirmer | text and so on. The data was analyzed by the
SPSS 19.0 software.

¢ RESULTS: Four hundred and sixty - nine people were
enrolled (246 males, 223 females). Among them, 384
cases (206 males and 178 females) were diagnosed as
the VDT syndrome, the prevalence rate was 81. 9 %.
Compared the prevalence rate in different gender in 40 ~
<30 groups and 50 ~ <60 group, the differences were
statistically significant. The difference of gender was not
statistically significant in the other age groups. Patients
with VDT syndrome considered that watching the video
was the most important use of smartphones, preferred
accounted in 181 people (43.1% ). People without VDT
syndrome thought that communicating through WeChat,
QQ and some other chat tools was the most important
usage, preferred accounted in 33 people (38.8% ). The
prevalence of visual fatigue in patients with VDT

syndrome was 83. 9% (322/384). One hundred and ninety -
six patients (60. 9 %) had accommodative amplitude
reduction. The 267 patients (69.5% ) with VDT syndrome
were identified with dry eye. The difference of watching
smartphones in bed between people with or without VDT
syndrome was not statistically significant. While on
reading novels, watching videos, being in dark and
shaking space, having daily sport, getting interval in
using, the differences were statistically significant. Daily
sport and interval were the protective factors for VDT
syndrome, the others were risk factors for VDT
syndrome.

¢ CONCLUSION: The main factors for VDT syndrome in
the migrant workers are reading novels, watching
videos, being in dark and shaking space, poor sport and
less interval. To get rid of the bad habits in using
smartphones, do more sport, take more intervals,
moisten the ocular surface are expected to prevent VDT
syndrome.
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KRN 83.9% (322/384) , Hiv 196 4] (60. 9% ) H} B
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Bl T HR LG R RE THILAY 3 S, RN B A= 16 F L
PET7 Rt & A 7 E R B84k, Bl =22 51 i {g B 0] 3 H 45
Wz, HorpBORBSZ 2 AATOCTE /Y 24 8 A5 2830 ( video
display terminal, VDT) £5 G- 1iE . 40 5f 24 i 25 5 fiE J& 45 A
FoltE R A8 2 (TP ML R 2% B S AE AL
HLFIERAILZ O ML A g R A — RVITIR B =2 G R
GIREfERE , AR T B ALLE A 1E ( computer vision syndrome,
CVS), FEMEELHE CVS FTHIE U B E M HE
Pt A v H TR e A TR ) A AR ) R K
P K (BERZ T 4h) L5 & e n]
AR BEAE IR by 3 ) — R 5 S B A HR R B % AR LT
TR O BRI AR A A IR R
B U AT o Rl A S X B WO IR 212
TR, AR SUS T RRIE O DI RERR 5 45 4 B RE MR

BRETHLAT DR O AL, BiE & 28 THLER
M5 K R RETFHLI D BE H 25 58 . IR A% 48 X
BN eE N =S A T 35S N S R O 7
AESR, 2R HE T HL AL MR S , A 2 L ZE ML A, 15
RZMAFE 1R 6e TP 3K ) RIENTE, B #1112 %
SRR 2 St £ 6 i J8 TP 55 TN D3R L 401t A D 22
Fbo ARWFIE F LRV AR SE T I B 55 TN DL 0 e 2 i
CEOAER) BB LA R | iz gi & R By By ik 5 it
Wedl
1 &G E
1.1 3% A ARESHEARRE . T 2014-01/10 18] 1%
W10 R BT T RGMAE , 2 5T W
L B B TAEA T, —Se A 5T AR 7000 T7
fifi FH 2 TP S48 4 0 LB 3h DA B, b 90% KL T
VDT ZE A AE B4R 2 2 BOZ A 9T % VDT £ 4
TERY TN 90% (P=0.9) JFHEIHR 2 3% JaA {5
JE 95% R ITH AEA N FH A REREHLI AR TR A n=2"p
(1-p)/B &R p=0.6,8=0.03,2=1.96(95% Al {5
BEEE) SR n=385, A 1176 I8 A vh sz K A4 T 5k
65% W FF s iIREARRCH 593 1, TES AR 12 &
T B s A A R, I R G B LA IO A X5 700
il P4 A ZH 5 HEBR AR . AZH ARV - R IR Y fig
FHL, BRI T 3h/d; HERR bR . 4l & g THL R
T T T 3h/d, B [a] i A T e i |~ Al e i =L 45 A
b ik 7 B A5 A AL 28 v B[R] o 2hyd 5 B H R PRI A
% 57 R T HIERAE S VDT L84 fFAHZE AR 0 IR F R Y
KA 1d/wh A A A & I OCIR IR R 2k &
SiE 2 BS54 P B IR FRE AR
1.2 77k A2 7e E A 2 5, B —A4
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() P P s M 4 FL o AR R HE Y L AR A JE AR BT
B A TCAS B ST 545 ) 5 IR SRR AR (R 57 | IR T iR
& SRR BRZT R AT o 2 IR AR 7 I ek
) HEBAENSE, (2) IR A, 58 H IR R IR R
B, SERETIEE AR IE ST, K IR R K VH i 2
st TE) ATVH VR 43 A B

L WibRE . Bl E PR X VDT i TC 58— 2 Wikr i,
A HEUGE T OCT W5 R 7 HW & B2 W VDT 484
HERY ARZZIS Wi bR e R 2 8 A2 A AT | AL 55 45
HARR Jy =B LKA VDT 2544 5835 v RE I
B, BATAE YA SCHRIT 45 & I R SE B8R, H 476 2 12 87
FRUEQDT - (1) R RETF-HL R RIR D F 3h/d, (2)
HRREIR (A4 1| LA 2% s RF S A ) BRI 557 iR
TR Sk R 20 BR R T R B HR B I R R
(3) B RGESEBHME (LA R KA w20 — TN BHAE) < 1)
TR EE 5 A I A % 0 R IR R AT He A, VR T R
AR T AR R AF % 18 15 7KSF T BR 22 RI A 97 15 15 8 B AEG, P 2
(+)3;2)S I t<10mm/5min HFHM: (+) ;3) BUT<10s 4 FH
PE(+)34)FL=1 430 B FYE(+) o (4) AIER SR, I
J5i A FRERIR T HE PRAC AT 4 B R A e R AR
EREPEAR . VDT B2 W b 250 K45 (1) +(2) Fl/8k
(3) . (4), #PIHRKE A 45 A — 50, ) DL g 24 HR foRE
Ko7,

e ) PR A T AT, XA SN ST R
RE N2 A ) o5 4 O (] U ATT | A D v 45 TR )
AT ERVE TR ) VDT 2 MR e, 2014-01/03 XJH T
PRLEREALFIAR Y 50 51 58 B R BG4S 50 AR A 5 A A Y
PRI (1) 465 119 R 8 2 75 ] PP f R A o 5 T A S AR 8 O
2 AR IR S BN A Y

Geit2E b B A S R A TAE S & T
R B U 2437 7 52 2 A 3 0 RE, TR 28— K vk
WG, FH Epidata #ES7 #5008 4 5 8 5 R F SPSS
19.0 Fl Excel 2007 B4 #E47 81t 7 Hr o 1 &2 %EORBER
F x£s EATHER  THECRBER F 0 K236, S5 R RER H
Wilcoxon BRI , K 36 K o= 0. 05, E 5544 logistic Al
VA 43 B 32 X5F 22 43 28 9 L R WG A o 14 BB =X, 78 SPSS
19. 0 ¥4 5 FH Define Categorical Variables eI A sh AT
WA 4325 . DL P<0.05 BESAGT¥E X,
2R
2.1 ZWEGNAER ARUF5IHA T, 2K A% 700 #,
HArSE R R B R A RS A 2 L 613 1], 32K R A 87. 6%
(613/700) . FFH A dlbr e 469 i, A 41K N 76. 5%
(469/613) -4 M 32.30+15.90 %, ZK ANBET, 5
7 52.5% (246/469) , 3447 #% 30. 80+10. 58 % 5 o %
07 47.5% (223/469) ,FHI4E Y 31, 18+10. 71 %, #EA
H I 469 B 2 Wik VDT B9 35 384 1, s %k
81.9% (384/469) , H:rh 5 206 1] (83.7% ,206/246) ;%
178 £1(79.8% ,178/223)
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®1 BERBRMIS VDT SATERENEER
o S EN VDT ZE SRR 8L VDT ZESAEEM A (%) VDT &k . P
) 5 % 5 ' 5 e T (% )
16 ~ <20 % 45 35 36 30 80.0 85.7 82.5 0.445 >0.5
20 ~ <30 % 79 72 69 66 87.3 91.7 89.4 0.744 >0.25
30 ~ <40 % 68 61 61 55 89.7 90.2 89.9 0.007 >0.9
40 ~ <50 % 38 40 29 22 76.3 55.0 65.4 3.912 <0.05
50 ~ <60 % 16 15 11 5 68.8 33.3 51.6 3.889 <0.05
b 246 223 206 178 83.7 79.8 81.9
®2 EMEMEEFINELS VDT SAEERENXR Xxs

20531 %K EI (%) e BEF AL ] (h)

VDT R GRS 2H 384 29.79+9. 84 3.32+0.60

4k VDT LG 1F R E A 85 36.39+12.33 3.33+0.49

t 0.000 0.941

P >0. 05 >0. 05

#3 VDT REMEEEVNERFIETAENERHFBEAREEZERELS

Fik HEAL 1 HEfL 2 HEfz 3 HEAL 4 HEfE 5 SO mEe BE Py B

(BUES) (BUE4) (BUE3) (BUE?2) (BUHE1) ME el A B
TiF 19 54 26 142 143 384 816  0.425 2.125 0.5234
AN AN 128 57 128 25 46 384 1348 0.7021 3.310 0.8647
U .QQ SEE IR 39 155 41 103 46 384 1190  0.6198 3.099 0.7663
IR E 181 96 71 21 15 384 1559  0.8120 4.060 1
R ) 17 22 118 93 134 384 847  0.4411 2.206 0.5433

F4 VDT GEUEREAMNEMERFIARNERHFBEAREEZRELR

Fik HEAL 1 HEfL 2 HEf 3 HEfL 4 Hefz 5 S mE RE Py B

(BUES) (BUE4) (BUE3) (BUE?2) (BUE1) SME M wfE R
FiF 13 24 14 14 20 85 251 0.5906 2.953 0.8537
AN AN 11 21 28 13 12 85 261  0.6141 3.071 0.8878
(CEENE ST 33 8 20 13 11 85 294 0.6918 3.459 1
IR E 22 12 14 30 7 85 267  0.6282 3.141 0.9082
R ) 6 20 9 15 35 85 202 0.4753  2.376 0.6871

2.2 VDT EEREBEBERILE  HWHAFRIFERE 16 ~
<20 %4 VDT 66 4], Bk 3R 82.5% (66/80) ;20 ~ <30 %/
ZH VDT 135 i, 9 % 89. 4% (135/151) 330 ~ <40 % 4
VDT 116 i, B2 % 89.9% (116/129) ;40 ~ <50 % 41 VDT
51 ], BB % 65. 4% (51/78) 350 ~ <60 % 4 VDTI6 1 ,
I S51.6% (16/31) , Hr 40 ~ <50 % 41 150 ~
<60 ZH ANBERARTES] VDT B # Bl R ER LB A S
P2 L (y =3.9121,3.8885,P<0.05) , W4 1, VDT 4
BAEBE AR AR RE FHLET R 5 EE VDT B g,
ZR G FE L, k2,

2.3 HEEFHMNRTIARX VDT Z&EERFHNEmIm 78
AWFFER) VDT B PR 2 4 S5 0 R % e
FHLEEHEAA 181 141](43. 1% ,181/384) ; /Nt il 152 1k
2,128 11(33.33% ,128/384) 5| N 1 1k, 45 = v S W FH %k
15 Q0 %4t 28imiR,39 1] (10. 2% ,39/384) ¥E#%, ; Ik VDT
CEAMERE D EEEUE L QQ At A E I A B e AL
FR A 33 1] (38. 8% ,33/85) , MM ME R,
FH 22 1(25.9% ,22/85) , 4 = A0 FHLIE A, ik HE 13
B(15.3% ,13/85) , N T REE 4f- b S 45> 3 T X VDT
ZRANE R RS FHE T 1 S 8 A5 LB AU, St
HR A5 3 T )RR L 9] R R AR B, A5 AR LR 3,4, X

o “H

VDT Z55 k8 K Ul , LA P 3 BE T+ Pl e 52 22 A9 )

&, HUR/ N U B A L QQ MR I IR 5 i Xt VDT £
BAE ARV, B L QQ W R 2 d5 B 1 FH &, L2
F AR IN LB 2

2AHEERFNNEAIRS VDT KEIUENXR
VDT L5 1Y 3 A 15 54E VDT Z5 51 8 LA,
EZRHA R ESEIFE L, BE T EERR P ER T
B S Ak 583 T H I T4 5 25 [0 h B R RE F- 0L SO A o 2
A REE B, ENAWHE R fe FAHLX — I, VDT &
54k VDT B H A, 2 5 gt L (KS5) .

2.5 HEZHEES VDT X FRE  H Wiz gk E
XF VDT 5 1E % 59E VDT 5 E R E kL, 2R H 5
TR (FK6),

2.6 VDT ZEMEEENMEFT L ERBR VDT L5 &
FHIIE 95 kAR 83. 9% (322/384) , Hih 60. 9%
(196/322) BRI IR L N R, 1 VDT Z5 A& 1T
HRAE & A 3K 69. 5% (267/384) . VDT H % t HoAth IR 3
SR SRR A RN 48. 449% (186,384 ) s HR LT 1K &
AR 36.98% (142/384) S HRIH 1 & 4= H 51.6% ( 198/
384) ; MUK () & L <K 37. 8% (145/384) ; 4 %17 R
B R4 RN 19. 8% (76/384) ; HR iz T & & 1 R Ny
14. 1% (54/384) .
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*5 HEZRFIINEASRS VDT HWXHE 1
15 - ENRBEFI BT TERSAEEFI BCETEBREFYL KBRS 1h RS Smin ~ 10min)
EER H T H Tc H ¥
VDT H 540 384 275 109 280 104 283 101 137 247
JC VDT 41 85 53 32 40 45 37 48 64 21
X 2.795 21.467 29.221 44. 602
P >0.05 <0.05 <0.05 <0.05
%6 B35 VDT HE&EHXE
o o o 25 i . FRAN
HH E3 VDT B4l & VDT &t B FHBK VDT 254 JC VDT 4 ve P
1(<0.5h) 211 12 223 1 ~223 112 23632 1344 8.403  <0.05
2(0.5h ~1h) 124 29 153 224 ~376 300 37200 8700
3(>1h~2h) 37 29 66 377 ~442 409.5 15151.5 11875.5
4(>2h) 12 15 27 443 ~469 456 5472 6840
G 384 85 469 1, =81455.5  1,=28759.5
R 7 VDT &%EZE logistic [ )32 2 M E
it TRAE
NAERE &7 VDT 1=7%2=0
AAss M 1= 2=2
AR 1=16 ~<20,2=20 ~ <30,3=30 ~ <40,4=40 ~ <50,5=50 ~ <60
H % & F-HLET ] ¥
ARl i S P s 1 =TFHUERE,2 =/ INILTEE 3 =05 QQ St 3SR 4 = WA HEAUR | HLFE AT S = 28 A4
HTENREFHL B 1= 2=H
BB FREE T (ANSCKT IR ) B FHL 1=J,2=H
Te A 223 T ELHE FHL 1=J,2=H
H # 1z gl i) 1=<0.5h,2=0.5 ~1h,3=1 ~2h,4=>2h
PR EATBE (& 1h /KB 5 ~ 10min) 1=F,2=F
*8 VDT &FEMEE logistic [B1V3 5 #7
= 95% CI
H AR & b SE Wald df P EXP(b) IR
el 0.241 0.391 0.380 1 0.538 1.273 0.591  2.739
AEE -0.274 0.160 2.940 1 0.086 0.760 0.555  1.040
FE i F- B[] -0.257 0.347 0.550 1 0.458 0.773 0.392  1.525
Hi% 48.240 5 0.00
) 245 D) 49 1
TP -0.906 0.895 1.026 1 0.311 0.404 0.070  2.334
7N e 1.760 0. 804 4.794 1 0.029 5.812 1.203  28.090
WF .QQ FHLATIN -1.306 0. 801 2.658 1 0.103 0.271 0.056  1.302
W& H AR | FL R S L 1.720 0.783 4.831 1 0.028 5.586 1.205 25.899
FMNARE FHL 0.764 0.406 3.540 1 0. 060 2.148 0.969  4.761
BHAE S E T 1.641 0.406 16.339 1 0.000 5.162 2.329 11.442
Te e 225 T ELIHE FHL 2.282 0.437 27.223 1 0.000 9.798 4.157  23.090
H 12 gh it [a] -0.948 0.198 23.045 1 0.000 0.387 0.263  0.571
PR BIAIBE (4 1h /KB 5 ~ 10min) -2.418 0.417 33.647 1 0.000 0.089 0.039  0.202

2.7 VDT A MERRKEREZE logistic BIAS#T AWK
FELJEA B VDT g A8 5 /e fr i AR 8 e FHLH
W M SN E 58 VDT B 5, R logistic BT
PRI AR F e (AR A LR 7) S logistic [F1H
AYHTRT L, /NG B A A | B I R 3 Ak g T L
B2 s oA FAL ., H &2 s R RS R Bk A
TR H O S RO AL B B P4 B 3R At 4
HYINERIHNE L& S,
3 itig
BEAE VDT #1E K 2 MBS D0 S IR EAE L K
58

B IE) (AL ARE ) B R BEFHLAY H 7 % &
LLZE LR A4 H 2555 RS, 53 19 55 T RARI A — & B
B RE AL PR T 2 B A i oD BIER . ARZ
% T TG B VDT VR R ZE il — 51

H 17 & 9 20 STk o4 VDT 284 1F 12 W A 48— 1Y
PRAfED) KB A A B ) VDT, 3 3 B FREAR A
TEEL 2 4 R B T2 W, — 26 5T 174l 7000 J5 (&
Hp P4 A5 R A EL I 3h LB AY, o 90% P T VDT 45
BAERERAE R o A ZE 15 T 1432 WA v 2 1 0 g
FHLRFLL R 3h, 75 B VDT &4 %8 81.9% ,
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XA , AT BED g HERS T 23 A MR T 3h/d B VDT Z84
AR B VDT S8 E R

FE VDT B4R AR g BR80T 16 7 (A 3500, (i
IR PSR IR T Sk AR S, S ERR L E 5K, 24984
A B FRAS G PR IR R s 3 AR A2 2 5, MR S B R UL
SERRILAL AT, T2 B AR | R B R ik 45— R 4]
PEOFIEIR VDT B8 I EE B VDT BN KR 2% 98
rPs 5 ] PRI B3 A 28 B LU 4 — R 91 TR 2R M 25 P9 55 1Y
KA, AREER BRI & BRSO 48% ~
70% 70 ARBESE R P B THLE R B RLIE 5F Kk AR R
83.9% ., AHAFE AN | B LA AL 5 Loy, B BE LA T/
FGF R B3, s B AR TE A1/ & WG B T3, — it
M 30em ZE AT, 3K HR B SR Y {2 Sh TR £ 698 A A
R 3E N AL, dE R A RO T, R S 5 R L I
VDT [N ) F— M 5 B AR B 52, VDT P45 580 52 B i FR
S ONMREY R, AT SR AZ B E ERZOG e, FEREIE M AY
RET, BRI B LA 5t v 68 7= A 1206, 5 B A58 9% 55
1t logistic [V 43 B, T AT % P B 65 34 55 b WL 4 fig T
WL SR VDT A E ISR 3£, £ BRI IR A,
(51 A B T REUKT i %) ) L R BE AL 2 s A 2 e T A
TSGR P S 3 14 5 B L e 5 ] PR PR 1 5 B L ik
I, AT, P PR R ) A A 438 e 308 - R B , IR s e A
P K AE R SUIR AR, 3% B0 s 0 7 B i AR AN S, AR
HH—A4 VDT ZEEAE G I E A B 25, #8598 22 T
AP A FHURZEC LR AT A, FERERE
23 [A) WA H AR 38 Bl 75 2 AR A I 1 i 0 1
W B R EL T Ia] , T RIS TG M 1% . IRAMILK 6 F
1t S BRPIR A YA R T B g I AT LA R
MERE

1T VDT #AEmf BRERIC I ) R R A 25 P IH 8
Hham , H 582 0k B OB /D, T o AR IS 04 R E
1434 T IR 2 T DD RE R ARG, M 51k AR alohn &
IR, AHoE & LA 52 | H A ) A5 A /DN 156 ] 352 2
VDT i pfa B 2, 1l BE 53X W0 & 1 B 0E 75 22 AT
WO R A R AR A SR AR THIRUHY il AT % 348 i
WU/, 4 2 30 I 0 Lo PR A O B ) T HRRE ™) 5 R M | 2%
TR R VDT (1) JXUBS: AR B 5, ASBIFSE & B 40 ~ <50 %
U150 ~ <60 % AFEHORE S VDT B B R 2257
A geit2r B B AR BE VDT 2o 5 B4 5 4
o XA e SiZAER Bt H R i st Rl AT 2 O
40 50 A% Ltk E Bk S B, AW ks 3 2
VDT B AR R 2 |, BEE A 5T $278 & KEAT Th Hofi
25 > BE I S U SR

VDT LA ER B i 2 N RS EH S 3, W
43k JE G5 TH AL IR R AUEI AR ZbYLS] . WX T
VDT ZEAAE Bl i, BB 22 25 18£8 5 1 HIS 5008 IR X i Ak 2
B BT ) I T R B iG ., BE S S AR,
P AT LS 8. (1)20/20/20 N1 400 F T-4L
20min BE—IK , WA 20 FER (2 6m) it (#5270 20s
AU BE T HLERABE w5, e B R IR E . BT
TERZ T, WA VDT B3k B &K,
FRATTXFRRATE F ] BT A | X — Mok R B IR, (2) AR
P BE 2 B T 5552, T8 B R B 0 i 4
IF, B 5 S J3E 5 S Pl BRI 0 g I i, IR B B 2
BILIAR GG I8 M UE , 0L B 5 R SR AL B, Lin
2131 v i g R[] R IA (0,300 .600 . 12001x ) 1 T-AE 3% fir it

P8 Y 5], A IR PR R AR R A o B R 58 (O1x K2 12001x)
TRZS 5y AL 57 , P LA il 4 T B I A BR A v WL T
BL, AN R AT JE W F LAY 2 15, Ko 55 F9T &
PR (BIRTRT) TR HLIE R (BIRERT) WHRAFE 5
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