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[ Abstract] Objective To analyze the incidence and risk factors of ocular surface disease among power grid



. 444 - th A St IR B e 75 2025 4E 5 A48 43 #5245 5 Chin J Exp Ophthalmol ,May 2025, Vol. 43 ,No. 5

construction workers in plateau. ~ Methods A total of 11 132 construction personnel from the Ngari prefecture-
central Tibet power grid interconnection project were included from 2019 to 2020. Baseline characteristics including
age, gender,body mass index,developmental and nutritional status,relevant clinical indicators, etc. and follow-up data
regarding incidence of ocular surface diseases were obtained from the medical records of Ali interconnection project
staff medical station. The altitude of workplace and residence of the study population were obtained from the website
(https ://zh-cn. topographic-map. com/legal/ ). The mean age of the subjects was (36.17+10.48) years, of which
95.33% (10,612 subjects) were male. The median follow-up time was 1. 53 years. The altitude of the residence and
workplace were (1 954.77+940.64) and (4 535.09+232.71) meters, respectively. The incidence of ocular surface
diseases in groups with different characteristics was calculated. Differential variables for the incidence of ocular surface
diseases were screened by univariate Cox proportional hazards regression model. Influencing factors of ocular surface
diseases multivariate were explored by Cox proportional hazards model. This study was approved by the Ethics
Committee of Peking University Health Science Center ( No. IRB00001052-21066). Results During the follow-up
period , the incidence of ocular surface disease was 9.27% (1 032 cases) , and the incidence of conjunctivitis and
keratitis was 6.58% (733 cases) and 1.80% (200 cases ), respectively. Multivariate Cox proportional hazards
regression analysis showed that for every 1 000 meters increase in altitude of residence, the risk of ocular surface
disease decreased by 15% (HR[95%CI]:0.85[0.80~0.91],P<0.001). For every 100 meters increase in altitude
of workplace,the risk of ocular surface disease increased by 5% (HR[95%CI]:1.04[1.01~1.07],P=0.006).
Decreased blood oxygen saturation ( HR[95% CI]:1.09[1.02~1.16],P =0.007), hearing pulmonary dry rales
(‘hazard ratio (HR)[95% CI]:1.53[1.12~2.09],P=0.007) and heart murmurs ( HR[ 95% CI] :4.44[ 1.43 ~
13.83],P=0.010) were associated with ocular surface disease. =~ Conclusions The incidence of ocular surface
disease in personnel engaged in electric grid construction at high altitudes should not be ignored. High working
altitude ,low residence altitude, pulmonary dry rales, heart murmurs and low blood oxygen saturation are factors
associated with the incidence of ocular surface disease.
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Table 1 Baseline characteristics of 11 132 included staff
from the Ali interconnection project

FEARRAE" BRRNEOL [ n( %) ] FRAEAE
AR (s, %) 1(0.01) 36. 17+10. 48
P (B, % ) 0

5 10 612(95.33)

I 520(4.67)
BEVIIEE [ M(Q,,Q5) ,4F ] 0 1.53(1.24,1.74)
14 T E TG 9K 5 B (s, m) 91(0.82) 1 954. 77+940. 64
T AR B 18 4K 25 B (25, m) 0 4 535.09+232.71
BMI(x%s,kg/m”) 68(0.61) 22.87+2.32
45 JE (w+s, mmHg) 26(0.23) 127.83+11. 80
#F 3K H (x+s, mmHg) 26(0.23) 80. 86+8. 77
I R (wes, %) 26(0.23) 86. 64+4. 87
D (xxs, /50 9(0.08) 86.91+10. 44
REBEFR (], %) 10(0.09)

e 1983(17.81)

B 8 474(76.12)

— R LT 665(5.97)
Jili 1% & (], % ) 204(1.83) 265(2.38)
i 3 5 (4], %% ) 211(1.90) 12(0.11)
AT (], %) 9(0.08) 4(0.04)
RS (], %) 205(1.84) 9(0.08)
MR (f, % ) - 307(2.76)

VE:1 mmHg=0. 133 kPa BMI. {4 fi & 5 %k
Note:1 mmHg=0. 133 kPa BMI:body mass index
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Table 2 Diagnostic criteria for ocular surface diseases

%3 AABFESEEMEIARRREREZFERL
Table 3 Incidence of ocular surface diseases in different
subgroups of staff from the Ali interconnection project
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Figure 1  Univariate Cox proportional hazards regression model
analysis of factors associated with the incidence of ocular surface
diseases in staff from the Ali interconnection project “No employees
worked at an altitude of 4 800—4 899 meters 1 mmHg=0. 133 kPa
BMI:body mass index; HR ; hazard ratio; CI:confidence interval
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*4 BEEEMEIANRRREREFZMEZRNZEER Cox b6 XK B IFEE 5 47
Table 4 Multifactorial Cox proportional risk regression model analysis of
factors influencing the onset of ocular surface disease
in staff from the Ali interconnection project
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1 mmHg=0. 133 kPa
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Note : Model A used diagnostic information of conjunctivitis, keratitis , blepharitis , etc. from outpatient logs

as the outcome of ocular surface diseases; Model B used both diagnostic information of conjunctivitis,

keratitis , blepharitis, etc. and symptom descriptions including conjunctival hyperemia, red and painful eyes,

i A U 2R AT Lk R A B
1 O N 1 a1 R =

photophobia with tearing, eye itching, etc. from outpatient logs as the outcome of ocular surface diseases;

“No employees worked at an altitude of 4 800—4 899 meters

CI: confidence interval

*5 ERFEFEFRAEASEXTEMEE
Table 5 E-values of variables associated with
elevated risk of developing ocular surface disease

1 mmHg= 0. 133 kPa

A E{(95%CI)

R T A I AR B AR RS 1 000 m
AR PRI U 4 3 5 m 100 m*®
ML 4 A A R AR 5%

1.63(1.43~1.81)
1.24(1.11~1.34)
1.40(1.16~1.59)

Jiti W 2.43(1.49~3.60)
O IE 2% 8.35(2.21~27.15)

T T A B0 858 W 9K B 4 800~ 4 899 m TG it . A Gt
0.133 kPa  CI. Bf5X 1]

Note: “No employees worked at an altitude of 4 800—4 899 meters
1 mmHg =0.133 kPa CI:confidence interval
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HR : hazard ratio;
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LASIK : ¥ 43 F 0% 1 I J5 A0 5 488 R (laser in situ keratomileusis )

ICGA . 5| W35 & 145 1& 52 (indocyanine green angiography)

LECs: IR | B2 40 0 (lens epithelial cells)

miRNA : ff /N RNA ( microRNA)

MMP . 3£ i 4> J& & H # ( matrix metalloproteinase )

mTOR ;Wi L 37 4 28 & 1 % & ¥ & [ ( mammalian target of

rapamycin)

e - EE - nE
WE & AR

MTT ; Y F 3 A %&( Mk £8 ( methyl thiazolyl tetrazolium)

NF : % % 5% A 7 ( nuclear factor)

OCT : y 24 41 T Wi J2 #9 4 (optical coherence tomography)
OR: ff; # Lt (odds ratio)

PACG : J& & 1% 41 f 4 3 Y& IR (primary angle-closure glaucoma)
PCR : 3R 5 % 28 2 W ( polymerase chain reaction)

RGCs : £ ¥ 5 15 41 Y ( retinal ganglion cells)

POAG . J5 & I F /1 74 3 JE IR ( primary open angle glaucoma)
RB : # ® B HF 41 Jitd 5 ( retinoblastoma)

RPE : #1L & JI¥ {4, Z | JZ (retinal pigment epithelium )

RNV . ¥ W i 5 A= 1L 45 ( retinal neovascularization )

RP : #1 9) JI5 £, 25 A% 1 ( retinitis pigmentosa)

ST t: BLhtk VH W 43 W 3305 (Schirmer T test)

shRNA ;% %& & RNA (short hairpin RNA)

GIRNA : /N F4 RNA (small interfering RNA)

a-SMA : a-F- 38 L3N 3 I ( a-smooth muscle actin)

TAO ; FIR IR 4H ¢ IR 5% ( thyroid-associated ophthalmopathy)
TGF . #: fk 4 K [ F (transforming growth factor)

TNF : ifr982 35 %E [H 7~ ( tumor necrosis factor)

UBM : i## 75 A= ¥ B 535 8% (ultrasound biomicroscope )

VEGF . Ifil % N} 4= & [l T ( vascular endothelial growth factor)
VEP : #1515 A& Hi v ( visual evoked potential )

A EFERTFRERBARZRAEPFECERBR OB RERE

MR i A2 5 2 2 R 90 2% G518 S0 2 I UK B9 4 1 UV, 0 R 2 T B DL AS DR 3 DAROR AR B < (1) 2 4 B A B 26 4R 0T 2 &I S

W SCHEAEBT™ E A AAE AR A s AE WA, A E TZIe SORIRIE RN R A R A fF. (2) I CHFERS A, (3)i
SCHTRGE MWF TS S R B L . (4) RBARFWER LK. (5) MR R AR A 78" BB BE o b A 7] 3 28 2 48 350 )" 46
B 9 F 19 MRS U 23 91 A 4R RS T AR T o0 o ) AR A B TR T R S T A A AR B N R — B AR
#5057 Mt o {ELTE T 12 AL RS 75 B B PN A 5 0 R I — B, N AT S IE 0 3 0 A A PR R R ROR B  HOR
X A 5 G 81 T, LB O IR b el A 32 18 SR 3 SR B TR RS IR o 2 4 S A A RIS R A
A R 1 AT B 2 R SE AL

(AT 5 3 5)





