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Abstract

Background: Multiple studies have shown that aerobic exercise could reduce the intraocular pres-
sure of normal people. However, whether patients with primary open-angle glaucoma (POAG) need
aerobic exercise to decrease their intraocular pressure (I0P) is still controversial. Objective: To in-
vestigate whether aerobic exercise could reduce the intraocular pressure of patients with POAG.
Methods: Studies included in this meta-analysis are from the following databases: Embase database,
PubMed, Web of Science, Cochrane Library, China National Knowledge Infrastructure (CNKI), which
were published before September 2021 without any language restrictions. This meta-analysis was
performed by R 4.1.2 (R; GitHub, San Francisco, US), and the means and standard deviation (SD)
were calculated based on the results of the Q-test. A sensitivity analysis was performed to determine
the stability of the results, and publication bias was evaluated by a funnel plot. The Newcastle-Ot-
tawa Scale (NOS) and Cochrane Handbook for Systematic Reviews of Interventions were used to as-
sess the risk of bias of each study. Results: A total of 5 cohort studies and 1 RCT, 338 eyes, were
included in this meta-analysis. The pooled data indicated that the high heterogeneity among these
studies (12 =97, P < 0.01). The random effect model showed that aerobic exercise had a tendency to
reduce intraocular pressure in POAG patients, but did not reach a significant level (SMD = 0.84,
95%CI [-1.14, 2.82]). Conclusion: Our study reveals that aerobic exercise may have a limited effect
on decreasing IOP in patients with POAG in a short time. However, the mechanisms of our findings
still need further investigation.
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JER I MBS E HEIR(POAG), VAR P H T sy AR L 7t s A R4 X A 2 15 2 M AT PR3 R RFALE
SECEE IS TR . 7ERE, i 80% M ECAYR BT AL AR, 1 E, POAG
5 39%[1][2]. POAG CLRCNERRE — RBUE R 2 2020 £E520 8000 /3 A[3]. 10P JHMTIRZ IS F Ot
MR 1t R ¥ £ 2R 7 F-BL[4]. POAG [IRYTIEFEIEZMI(BIAn: ATSIIRER AN B 2P ) WOk
(ol GO NRBIEA S B NREBIEAR) TR A NRYIRAR . BARTFA)[5]. A0, #H5
BB AE 2 UORTT SR AR IR S 4 S AR KT (6] [7]0 Rk, —Se e RIS (RIVATT 512513 5 T B

Z I 9L 3R, A %123l (AE, aerobic exercise) 1] LARFAR A FEHR G Y] IOP. (KL, %123 Al g2 —Ff
A2t POAG B AW T7 . Sl KR LI TER Y, POAG # Mz M7 A #is3h[8]-[10]. &
M7, LMERT AE Xf IOP SZMA I 5 R 2 fe fE (i IR St AT 1K), SCRF AE £ POAG 45 FH IRIESE A FR -
N TN AE 5 POAG I IOP Z[RIFRIE, FRATHAT TIX TR, DR TIESR B 2 3 50
J7 POAG FIHKHE
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MR RGN I ZE R4 B B 3k 1 5 0 H (PRISMA) S BEAT A TR AT (1] AR M M AT 5T
ZHATERER, THRACHAHEN EEFE.
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2.1, WRREFIEEIRE

BAT LR EdE B ik 8 7 in s 56 R is s FE IR A GRS : Pubmed. Web of Science-
CNKI. Cochrane F3/EF1 Embase, ¥ A &S RE. AL R T F 5 FTiE AR ZSZE TS
ZCHR, DA E T 2 TR 9T .

2.2. PSRk

W5 40T H 2k I P o 0%k T AR AR BRI A ST, DARRSE G NTR STk . 250 VR G 2 (A AR AE
40 Bl A AR EE M EAAT R . BATKIANFRED T 1) FFRBICNER IR . 2) ZilE
W2 Wi POGA BEEELURH], FH H KRBT FRIGIT. 3) WL AEHA LIS sh a0 E & R &
(IOP), FEHEHEAH bRt 2 (SD)EiARHE R Z(SE). 4) BEILAUNHRIZS).

2.3. HiREEANEER

P ST B AZ I B IV EF 3 S7 o AN (R 98 Fh SR B R, BEES 5B MSTHRRIE. 123 &
P2 P E CIR 25 L Rk o ST PR a8 R 2 [ 43 8, 25 HAh A 206 1 B2 AR AT T Al R
RATAE 74 E1s3)5F POAG H35 10P (F52m. ST EIrh a5 B W E 1.

Table 1. Quality assessment of each study
= 1. HEMRREITE

NOS score of studies included in this meta-analysis.

Selection Comparability Exposure Totol
Study 1 2 3 4 2 1 2 3 9
Gracitelli * * * * * * * * * 7
Yuan * * * * * * * * * 8
Yang * * o * * * * * * 8
Natsis b 4 * * * * * * * * 7
Quruish * ¥ * * * * * * * 6

Risk of bias of randomized controlled trial

Bias due to Bias due to deviations from Bias due to Bias due to outcome Bias due to selection
study - . . X g Overall
randomisation intended intervention missing data measurement of reported result
Medina Some concerns Low Low Low Low Low

2.4. fwfa B PEAS

2 P A PEE B AE A T AR EUR - JBREERNOS)N 5 TR SR 78 i i far R #E4T 1 VAT, I
{#H T Cochrane &St iFAN T T4 1t T MXT 1 T EEALXT FE 56 1 kUG 3R 4T T 374 .
2.5. it

S FESEE, RATRAHEEZ (SMDYE NG P 7k, #id3R1E 10P IE(SD)FIEEA
BRI .. WRLERE SD, NIHRIEHF T PR E 1 A G- ST 5 .

Q it &M PAEH 2 Wi HHE T AR REYE, 2P HE/DT 0.1 580 12 KT 40%, I R E
%, BAMEAMENRNER, Mk, 3P KT 0.1 838 BT 40%, FAMER T BT, HER LI
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3. &%
3.1. HIsiERE

SCHRAS 2R B A HERR bR ifE: /£ PUBMED (4l FE, HeR RS~ o, (FH MeSH it 47
“exercise” FHRMIRIR#H]), FHilt— it 2 Fiz s (W aerobic exercise, acute exercise, isometric ex-
ercise 55)IFATH E(#2). #dE, FE S “Glaucoma” MHKHISCHERH#3), FEMIA “Glaucomas” 1F A5k 1] i
ITANFR(HA) . SRS, Fa#l R ESIRETE#HS), Ha#3 Figd I RE W), fefa, B sCHEME#S Fire
2R, 19BN RA IR R SCHR@#T) s SCHRTT G I 8 1 Se il R AN Z AT VP ik, HERR S8 £ 0
KISCHR. B, W@ )8 i ik ) SCER AT 2 S B 52, i — P HERR B A S8 B BUC IR IR U AR 04
WA EAFFEARE . WA A G DL S0 H BRI SR e, TREATRF & 25 RSOk A
Tit—0 0. S AFMAEETEY, BRI 6 T S AT ARZEZE 3 H1[12]-[17] 6

3.2. FASASHME

ALREGHIGIN 212 LAS TN POAG HIEE . SINTTAIIIEARHE NS 2. ZWREHAT T AT
1B A AT EDN A EES), FRE R 5 B 60 7B, FEES)E, S5 LEIEZ Goldmann
JEAP IR T L TOP fH . SR B PIUET A8 [13] (15T 8632 198 StIREAiaTT -

Table 2. Systematic review of included studies

2. RPLGZARHNTR

Diagnosed IOP Measurement

Study Region Age, years Eyes Male/Female type Exercise Protocol Device Medication
Gracitelli 2019 Brazil 629+ 1.7 30 16/14 POAG Cycloergometry, 40 min Goldman
. . Cycloergometry, 15 Antiglaucoma
Medina 2007 Brazil - 32 14/24 POAG minutes, 60~70 HR Goldman treatment
Cycloergometry, 10 minutes
Yang 2014 China 53.35+11.20 100 21/29 POAG 0f 20% Wmax or 5 minutes Goldman
of 60% Wmax
Yuan 2020 China 36.09+10.53 59 31/4 POAG Treadmill 30 min Goldman
Natsis 2009 Greece 62.5 90 20025 POAG Cycloergomeltry., 10 Goldman Antiglaucoma
minutes, 60~80 w treatment
Quruish 1995 Pakistan 46.14+3.23 28 - POAG Walking, 1 h or jogging 1 h Goldman

X Meta 7} L5 10 6 BRI BN HRIRRCT). RIS HE MR CHE 2 E I E S PR AN RS . Bl DL E A bt 22 (SD)B Rt

3.3. XMBEEITEMN

KHA-RER - BREELNOS)X 5 WIAFIRE TE o B 3T oAl 6 23 B & ot & k. 1
T BB AL B ARG (0 i 7 XU (Cochrane RGEIFAN FM) BEATVRAG . FLEIEAE ERS ILZE 1.
34. GIHER

GERSTER, ARIESIIK POAG BEM AL, HAKR R Z /K- (SMD = 0.84, 95%CI
[-1.14,2.82]; & 1), FBUIERIGEIREN] P=97%, P<0.01, KW 6 W FAFAEEZERTUE. T HN
FEPER AT RERYE, FRATHEAT T WA b . WA A R EoR, £ E(SMD = 0.56, 95%CI [0.34, 0.79])+
A TGRS, 1OP /KPR35 Ak 101 8 I EdE R, A 2254 POAG £ 1) 10P %A 2 1H(SMD
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= —1.18, 95%CI [-3.14, 0.78]). UtAl, WAL TN, BRI FT I DX 38k AT BE A2 5 53 1 A R R (2
Pi: 12=96%, P<0.01; FE: P=0%, P=0.82; [€2). ATHAFRKFENE, BATHEAT T BUSME5
M, FEAZI MR, BB — TR S m Ak gl FBeA g s ma (15 3), R R AR RiFrfae k.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean sD Difference SMD 95%-Cl  Weight
Gracitelli 30 1150 0.9000 30 1350 0.9000 -222 [-2.87;-157] 16.6%
Medina 32 1224 1.8800 32 1262 21400 -019 [-0.68; 0.30) 16.7%
Yuan 59 16.82 4.4000 59 1470 3.5200 053 [0.16; 0.80) 16.8%
Yang 100 1841 54018 100 1500 6.2200 059 [0.30; 0.87) 169%
Natsis 90 1669 26016 90 1415 23255 1.03  [072; 1.34) 16.9%
Quruish 28 3336 21749 28 2407 20096 444 [345, 543] 161%
Random effects model 339 339 0.67 [-1.02; 2.37] 100.0%

Heterogeneity: /” = 97%, T’ = 4.3842, p <0.01 !
-4

FELER R, REITTRINSRERIELL, BOLFIREEXE, BRI

Figure 1. Forest plot demonstrates mild or moderate Aerobic exercise has a limited short time effect on reducing IOP in POAG
patients

1. ZFHREETRERPEAREHINEL LT HEENR(POAG)EFREIOP) MFEHAMRIR AR

Experimental Control Standardised Mean
Study Total Mean SD Total Mean sD Difference SMD 956%~-Cl Weight
region = Brazil
Gracitelli 30 1150 09000 30 1350 09000 B = H -222 [-287;-157] 16.6%
Medina 32 1224 18800 32 1262 21400 -019 [-0.68; 0.30] 16.7%
Random effects model 62 62 ‘—- -1.18 [-3.14; 0.78] 33.3%
region = China
Yuan 59 1682 44000 59 1470 35200 — 053 [0.16; 0.90] 16.8%
Yang 100 1841 54018 100 1500 62200 = 059 [0.30; 0.87] 169%
Random effects model 159 159 . 056 [0.34; 0.79]  33.8%
region = Greece
Natsis 90 1669 26016 90 1415 23255 = 103 [072; 134 169%
Random effects model 90 90 - 1.02 [0.71; 1.34] 16.9%
region = Pakistan
Quruish 28 3336 21749 28 2407 20096 — 444  [345 543] 161%
Random effects model 28 28 il 437 [3.39; 536] 16.1%
Random effects model 339 339 e — 0.67 [-1.02; 2.37] 100.0%
Heterogeneity: /2 = 97%, * = 4.3842, p <0.01 f T T L
Test for subgroup differences: 7% = 60.34, df = 3 (p <0.01) -4 -2 0 2 4
- — = N M B Y
IR 1 AN R M R XIS T RS B ) 43 AT RFALE
Figure 2. Result of subgroup analysis categorized in regions
2. ETFXERT LA T IEER
Standardised Mean

Study Difference SMD 95%~Cl

Omitting Gracitelli — 122 [-0.28;2.73]

Omitting Medina = 084 [-1.17;2.86)

Omitting Yuan —— 0.70 [-1.35;2.76]

Omitting Yang —+ 069 [-1.37;2.75]

Omitting Natsis —+ 0.60 [-1.45;2.65]

Omitting Quruish —— -0.03 [-1.12;1.07]

Random effects model N ——— 0.67 [-1.02;237]

r T T 1
-2 -1 0 1 2

Figure 3. The result of sensitivity analysis. Omitting one study has no significant effect on our overall outcome
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0.2

Standard Error
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Standardised Mean Difference
K FH BB LRSS AR R S RS 3 ATV R, AN R T brEAL Y 8022 (SMD) M HbrHE iR (SE) . BB BT S RFE XL
R, P E R 2R R HE T X 33RO 95% B 15 X (AT

Figure 4. Publication bias of overall outcome

4. BAYMENRRIRENH
4. g

KRG Z TR, A 50230 v] DA% FEHR ARG ¥ TOP {8, HINHRIE M= 14] [18], XIZERE S Hr
R, BB REXTEK POAG B (1) I0P 44 PRI 54 .

T BN G R BT 2R R A — NI G0 A G B A o — TS T 5 ] N (e T T At T R A
R BAT R ZNE 3 S5 5 IR B G 5[ 19]. BEIEsh, WP IZEn] LA N IOP [20]-[24]. {EZ)
ABEATINZRAE AR o, AN 38 Gt 2 0L 1) B IR B 7R FUBIAE CREAN I 2 A BEAE REIR) o PL/R % /R BLENAE AT
WIEE B P IEE KR E KR, S EuT K RS A IOP FEi[25]. AT, —IE ORI
W SRR, 8o B G N5 T 6 HR A 3 (1) BT 55 [26] . — T RTIEPEIRAT i = A S I Fe 4, 55 P
A M LR AP G B R, IR RO R AR[27]. S IR ot g WO AT = 5k B 3B 5)) DL R AIK
T OGHR A KU [28]

POAG HE#H M AE F3RE M ENLRITTREZ PP 2 KL . AE 183 50 A P33 Infse e 1R R 32 =i BR Y I i &
[29][30], FEACHLM AL, IR A TR T2(31], PRARIERIRES Y IOP, Kk, AE &%
REPFMIK POAG B3 1 IOP 32 2| [ ilkok 2 )00 . FEBR A KR T H U FL, K1 AE 5 POAG &3 IOP
ZIRIMIK R G458, AE i LLEERFK POAG E3E 1K TIOP, HEFE AR [ 1OP 48 /b1 B i 154 5%
B AE [13]. Whatmore. Yuan SR 5H, 7EHUGHLIZE) 30 /085, POAG H#E T 10P &3 FFKP <
0.001) [17]. AE Rk U8 11y 5 45 46 B AR As BRI A 1¥) TOP, A3 sie s K Hi[32]. Bbah, HRIzsh T
pRIR R RAL, 51 /NGEM AN Schlemm 8 37K [33]0 57 —Fi AT gAML 122 4 74535 1K (COP) 128
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o IBBNFERL ) A AE B PR IK, SINRARZE R, FEUIOP F#K[34]. b4, @35l ry s LR A g
B R 2R 52 A SELIT FRAER I R0 7] BB 2 5 4k R 52 30 TOP A I AR [35] -

SR, JE# BB FEs RS A B — T iR, £ AE ZJ5, POAG E¥# (1) IOP B&A Tt
=N T #INIE 35 R I3 55(AE) S POAG 1) 1OP Z (Al 9CHE, FRATEET T IX SR04, DAFRALIETIE
) POAG EHANGITHRE . TATKI, ERBHRIN, HEIZZREX> POAG B 1) 10P JRA
. 28l fEh, M E RGPS, X T ReS Y KEFLE AR, (23t /KIIF=42[36] [37]. t4h, 7 POAG
B, AN R RE S BUE KR D, TOP FHEi[38] [39]

JU AR T A 2 st i R 38 T0P 1K HARZ . Passo 55 ARG FR, 1EHEIT 3 AN H A
AizEIZhfE, POAG H5ZiE 1) 10P W3 NIE, (5l =R 5 IR E BT R 7K [40], X R “ IR
N7 AT RE S KHNE 3N 31 SC N B4 B % e B il AT O, I 19 0 FL B FR A0 BTt BH g SE B
Fujiwara %5 AT T —TUNH 5 SEIBAFIBEFL, 159 H 4510 DA R ATER /KT IR 38 I A5 Sl i 1] (1 38 -5 (g B
R TOP (BRI X[41]. AE Xt POAG &3 10P KM (& AEMLE A5 2, 12 3hid il s AMPK-
PGCla 8 38 5 /N SR A0 Ze R AR Th e, oot 40 B 28 S A e 77 [42] o

5. BRI

KB TAAFAE— LR IR 1) AT T 6 BWTTT, % E L KRR 2) WA ARE
Ko 6 W TP R BN B R bk, X — SRR, AW Z B AT AR £ 257, SEUSARBCR I
A—E BIRBATIEAT 72T DI M, (B A% ER X 38050 73 1K) 7 4 70 W R BE 78 2487 ¢ B 11
FARKIR . 0T U BRI S22 5, RORIIT FUN %5 HE B 2 AT AE SR I ORI 3) WXt RAEIEEh T
% 10P MERFE] . #J4a IOP AP ITHAFAE—EIZES:, AIRERCMIEE IR 4) ASCERAREHE BT Az
Zif 10P KRN, 7 25 2 1 i PR ISR PR A S8 s K CR
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