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Abstract

Keywords

Objective: To investigate the status of visual display terminal syndrome (VDTS) in civil aviation pilots and
analyze the causes, so as to provide evidence for eye health care of pilots. Methods: A questionnaire survey
was conducted among 1 631 pilots to understand the exposure time and to compare the incidence rate of
discomfort in participants with different exposure intensities. Results: The average exposure time of pilots’
video terminals was (4.43£2.24) h. The incidence rate of VDTS and the detection rate of discomfort increased
with the increase of exposure time. Conclusion: Prolonged exposure to video terminal is not conducive to eye
health. The eye health education for pilots should be strengthened to avoid or reduce the health hazards caused
by video terminal exposure.
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Table 1 Average daily video terminal exposure time in

different aircraft models (¥ + s)

HLA Bk T 2R A] /h
320 413 4.08 +2.41

330 334 4.69 +1.93

737 280 3.98 + 1.88

777 394 4.77 £2.34

787 210 4.94 %215

=i 1631 4.43 £2.24

F 3.458

P 0.112
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[ H 34 40 450 2¢ i 2% i B () 2 i VD TS Kk 1 6 22
SH G FE X (P<0.05; #£2)., BMEHEW
#HZH KlogistichlIH &, 45 KL LM HIY
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Table 2 Comparison of VDTS detection rates of civil aviation pilots with different factors

4 SAEL A EL Kt /9 X P
A % 0.863 0.353
<40 1142 530 46.40
=40 489 214 40.08
HILAY 0.216 0.642
AL 938 433 46.16
AL 693 311 44.87
RN R 0.0167 0.897
bR 352 159 45.17
AN 1279 585 45.74
T EER /h 59.578 <0.001
<4 445 155 34.83
4~8 872 391 44.83
>8 314 198 63.06

3 Logisticm JFE R M E T E R HW(E
Table 3 Independent variables and their assignment in

logistic regression model

HAS B T AL

A 1=<40% ; 2==40%
TFEI 1=<4h; 2=4~8h; 3=>8h
ML 1=FERHL; 2= AL
O I=AIEE; =T

23 AEHYRERKEREBRKHEILE

1 AR R AN e AR rf L IR T IR B R R
. N44.45%; HIR WM WER33.29%, 5
ks . 52%, MRAKE7.85%, MRIE11.47%, i
H6.01%, WLAEBIEIRS. 15%, Kbl il 48 5 IR
0.98%. LRI ME N AR . IRTI7E.
JUL TR H B AR L b e 2 RE R ARG R A R TR H By
PR AT 2 ity % 8 B B 20 A 22 S A Gt 2 (B
P<0.05, #5).
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Table 4 Multivariate logistic regression analysis of risk factors for VDTS in civil aviation pilots

AR B SE WALS P OR 95% CI
AEHE 0.016 0.016 1.351 0.246 1.017 0.988~1.046
FBI(2) 0.587 0.569 5.535 0.005 4282 1.608~14.383
R (3) 1.643 0.456 12.883 0.000 5.168 2.337~12.579
ML -0.424 0.645 0.461 0.462 0.655 0.194~2.215
A L 0.803 0.376 4.553 0.329 2.233 1.068~4.670
W 2.301 1.093 4.409 0.036 0.053 —

RS ANE B 85LE i S B B N8 A H R EL 3

Table S Comparison of discomfort detection rate of different daily average video terminal exposure time

2 A 1/ [191(%) )
b N
RS VB IR B RN R VI WU R 2R
<4h 445 102(22.92) 154 (34.61) 24(5.39)  34(7.64)  56(12.58) 28(6.29) 13 (2.92) 0
4~8h 872 320(36.70) 385 (44.15) 37(424) 56(6.42)  89(1021) 39 (4.47) 43 (4.93) 5(0.57)
>8h 314 121(38.54) 186(59.24) 29(9.24)  38(11.46) 42(13.38) 31(9.87) 28 (8.91) 11 (3.50)
Er 1631 543(33.29) 725(44.45) 90(S5.52) 128(7.85) 187(11.47) 98(6.01) 84 (5.15) 16 (0.98)
X 2.654 3.325 1.135 1.973 1.138 2.708 2.388
P 0.009 0.001 0.673 0.057 0.443 0.007 0.017
3 #fig B F Y P S S BRI 1) 5 T4 b ZIHFSE 4G
RER: KR ETVDT TAES S 28056 4K+
BEE AT A A S F B AR R R FEAEE Z 00, Y R S 0 RN L S A R AR

J&, KBEAAb . 355 1k = 25 B e A R ) H R
fiE o 78 CATAT 55 v 4 K 2800« AT M5 B3R BUR &
WS B EsH7EVDT B, i K47 5 VDT
R 2 KR K, VDT R FE AL T
T A A AR I TR B 0T 45 A A i i R Y
fa b o AW 25 WoR R« AT i H YR &
Vit 5 2 I 1] My (4.43%2.24) h, RAEIE R
Mg, RN AT B KA/ BOR 1 K T 90 h,
HERAT/ANIBOR 1SR T900 bl T HBETR E R
it ©AT OB T RATH RIS A E &, KE
BRI CAT B QAT B B A AR 7E Bt SR B oK 1) B
T 2R (H 2 AT B 293 h) o BN AR AT
PE L . FHLM R, SO R’ AT

VDTS A 3 B0 28 5 55 25 5 AF LA KN 43 6 2 4%
J R 2 6 AR RN A T T AR i sg e,
U, VDTSX BT CAT 5 B O il B 1) 52 ) 75 25 | ke
FEY . FEARRBLE A, 787HL R R AL ®AT 61 H ¥
A it A R N A i, HOR 777 f13304LAY, H
Y 5 52 i (8] e e B R 737 HLRL, A R R A 787
777, 330% ML N TEREM, FERKAL AT,
TN [ B 5 PE R AT B 2, K i ZEvD T
Z g I (R BE n, ARPH TRAT /N B BOR AR TR AT /N
BOA TR R, SR R R AL AT /N A
ZRARK, HORRPLR R CIT A VD TS H 2%
ZSF G2 Lo BRNCAT B AT A T A%
B R BE IR S iF, WO N B>, BRI



B /AT AR i AL BUR A A P, 4%

785

M, BB AR VDTS R 2 5 L5t
R

N AN Z TS T R . VDTS4 RS & i IR
B HE 3 B HG A o R S R A O o 4 g S ] 1) K
WBEM, AW B R H L O 5 5 A
[E#E 1, VDTSAYR 288 = . VDTS 1Y & i AL il
FMKEHERZ I, RRFHEZ, VDTRE 4 &
& /R FH A 45 9 . vDT i JC 804l /N9 % 5
W, WA T B Hbs, SR B WLATER 4 WLAL T
AER T B SRES, MZRRENZE . m
T ) DR R LA B AN 358 B 1 18 J5E R AS 335 L 1) T e 5
XPEEAE, RGN T R T, RN S Y I
PRIEARS . vDT— M i i s IR, B S E £
B TE R TR, RS A IR L 5K ) S OB Y
W 551 o 53—y K i a] 30T A L K o
TR G B H B SR H b, IR R R R A
oot W RN 1 B2 NI (T =1 U Y 3 A% 51 7 T 1
SN T8 e N B AR AL A 10% Y, i ik T
Hi T — B L T 309%~609% X IR, (A IH IR ZE &
o, JHBREARCE MR, FIRRE TSR
Rk Y RN AR S R BoR . ZEIRE R
I RER Y, IR AKE R e, M44.45%; H
U YIAR33.29% , FLAG H R AE AR H 40000 4%
Uity A% R I K Y 25 S A G L

BN, AW W8 R . FIREE,
R 3R Y ING R P hE N S - BN SE =N RE VA
R L 2 IR S5 el R A DR AGE 5 I A s (]
W, BAA PR . VD TR X LA
T ARG WA EEIA SR . T L
MFWi, H5ME R A G, @] gEl i
P 57 FNAE B STOME R B e R, Bk . XL B/
BOARYR . 812 PR, KIRSE— R 5 a8, iR
T AT DL TE RS B R AL T A e R, H
T EORG A R EAEP E VDT, i P SR R
B AT REPE B K

M T VD TSI PRORE IR Bt = R S0k, R 7 S e
B TAEREGHZN ., RFEELERERR: BRITK
F1 B VDTS HIKG H R A o B E 1 36 B 7 486 i 1y
AL T £ 3 5 A5 ) 5 VDT P 2 3 A BRI i
[F) AL, T EL AT DR A B Ot ] A X 2% 5 i) £
CATE A R X R K AT R VDTSR 2
T, BT R CAT S VD THRAE B o £ e 4 3 A5
K, B R E + R 48 T + @ R AL 12

ST BN BB T IR R, I B vD TS 5
R — R AR S I0) &, TR AR A v & B
et B e, el O I R B LR 07 o A
WORAT G R0 22 Wz IR ARG o JH 850 08 0 sk /b
HERL Sy VAR 3N B 3 N N (S B $ 1D ERITATIE LN
R, B BT 55 1E R B S0 2 AT R AR
T2 Y AR R, TR R0 2 B4R AE A ET R T
VYR S VDT B . R RO . RAE
LR 1L s IR 57 . HATHTIE B Uk Wt
WHE | YR RAGX IR R T,
SR A AL L P I 15 0 e 4R 2R R Y
By gk, M ME. B 2R FER
PRI | R I BR VDT 51 A A AL AR

FFHIRER = A

A SCE TR L =R AT PR (Creative
Commons) y fﬁ.léf:% =P EE A (BY)—EIETElTi[L
PEAT I (NC)-2E 1178 28 (ND) (CC BY-NC-ND) 1 5 5
e BN ARVR S =07 XA T e 3R ) SR HEAT AL A
BATORENE . R W TR EGE (R R4S )
N ARAERE , EAE X S B U B AR A
IR TR B 0 . A FE T2 RE . TR
55 A] . https://creativecommons.org/licenses/by-nc-
nd/4.0/,

S 3Lk

L PR E R R S IRBDE AL 571297 L IR ().
AR SR A 24 AR, 2014, 16(7): 385-387.
Optometry group, ophthalmology branch, Chinese Medical
Association. Expert consensus for the diagnosis and treatment of
asthenopia[ J]. Chinese Journal of Optometry Ophthalmology and
Visual Science, 2014, 16(7): 385-387.

2. BrER. EORET CHLES BAG WoaR SR AR [ 7], BHE BN, 2016,
14(20): 55-56.

FANG Wei. Evolution of cockpit display of civil aircraft[J]. Science &
Technology Information, 2016, 14(20): 55-56.

3.0 P RAMLE R KRB RBLA A 18 Ris NisfT a8 g
B [Z]. 2017-10-10.

Civil Aviation Administration of China. Rules for operation

qualification certification of large aircraft public air transport


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/

GAEFUIR AT []]. B4R, 2021, 36(10): 781-786. doi: 10.3978/
j-issn.1000-4432.2021.08.10

Cite this article as: XU Jing, WU Luqing, OU Yihong. Investigation of
visual display terminal syndrome in civil aviation pilots[J]. Yan Ke Xue
Bao, 2021, 36(10): 781-786. doi: 10.3978 /j.issn.1000-4432.2021.08.10

786 MRF}2£4R, 2021,36(10) ykxb.amegroups.com
carriers[Z]. 2017-10-10. 10, F RGN VTR, BEonEs, 45, RHLILA T 2 P 2 ATt

4. SERGT, RN, W, A KR A LI R) S 30 9 0 56 2R KT 0. E S P AR, 2002, 25(2): 102-103.

B X[ T]. FhE2EAE DA, 2016, 37(1): 84-86. WANG Huifeng, JIANG Shanyi, XUE Yuanchen, et al. Air quality
WU Shufang, GUI Li, HUANG Zhaolan, et al. Investigation and monitoring report in cabin during aircraft flight[ J]. Chinese Journal of
countermeasures of internet-surfing and neck and shoulder diseases Frontier Health and Quarantine, 2002, 25(2): 102-103.

among university students[ J]. Chinese Journal of School Health, 2016, 11. Freudenthaler N, Neuf H, Kadner G, et al. Characteristics of
37(1): 84-86. spontaneous eyeblink activity during video display terminal use in

5. Park JH, Kang SY, Lee SG, et al. The effects of smart phone gaming healthy volunteers[J]. Graefes Arch Clin Exp Ophthalmol, 2003,
duration on muscle activation and spinal posture: Pilot study[J]. 241(11): 914-920.

Physiother Theory Pract, 2017, 33(8): 661-669. 12. Ranasinghe P, Perera YS, Lamabadusuriya DA, et al. Work related

6. E/NIR, REATAE. HE I A 'ﬂﬂ%ﬁﬁl@iﬁ%[ﬂ TR} 0 complaints of neck, shoulder and arm among computer office
2000, 20(5): 331-332. workers: a cross-sectional evaluation of prevalence and risk factors in a
QU Xiaomei, CHU Renyuan. Videlo display treminal symptom and developing country[ J]. Environ Health, 2011, 10: 70.
visual problem[ J]. Recent Advances in Ophthalmology, 2000, 20(S): 13. Shigeishi H. Association of temporomandibular disorder with
331-332. occupational visual display terminal use[]J]. Biomed Rep, 2016,

7. Ranasinghe P, Wathurapatha WS, Perera YS, et al. Computer vision 5(1): 7-10.
syndrome among computer office workers in a developing country: 14, I, 32 O S T R A G 1 e A e 7 4R )
an evaluation of prevalence and risk factors[J]. BMC Res Notes, Aedrd R ). IREBLEH], 2017, 32(3): 171-178.

2016, 9: 150. YAO Lu. Protective effect of xanthophylls on visual function and its

8. Mdlean L, Tingley M, Scott RN, et al. Computer terminal work and the application in adolescent vision maintenance[J]. Eye Science, 2017,
benefit of microbreaks[ J]. Applied Ergonomics, 2001, 32(3): 225-237. 32(3): 171-175.

9. IR, B AR, AE PRI G IR R T DAL S5 I R 15, BRIGEE, WHIOY, ThE B, 45 BT E R E R AR AT LR
SRHTLI] R E SRR, 2014, 32(4): 424-427. SR ST IAIDGTET]. b )5 E 57, 2019, 25(6): 83-86.
ZHU Ping, ZHAO Kanxing, LI Lihua, et al. Clinical analysis of ZHANG Huiwen, HU Yingfen, MA Yuping, et al. Vitamin A intake
accommodation dysfunction and convergence dysfunction in status of college students in Qingdao city and its correlation with
asthenopia[ J]. Chinese Journal of Practical Ophthalmology, 2014, visual fatigue[J]. Food and Nutrition in China, 2019, 25(6):
32(4): 424-427. 83-86.

A A IRER, REM, I, R RAT 0L v £k



