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WAl A XA Ho= 24 o2 S A5} o Digital
optic disc stereo camera=® &= UAARIL stereoscopy
2 Abgstol A4 S BEH) B PeE Wy 2
ot o QHIAIE o83t ¢t S04 21 mmHgS
785 8 A Zlol7t 1/4 o|akl A9, ThetollA] AJAl

[e]
R 0.6 olAol AL Gt AN fETE
0.2 o]A4

JI

:10

A} 1}0]7} 9l A Hodapp classification'' 2

Nood [‘IF

.2 o]
si
= el sl ARES el Aol
251 7], A, AP LA ke ol
SRR ENGEER AN CEEE ENC:
Sk AR, Tl Zetolilx Ze (el 155 el b

2 A9l e Hej2E 24 e NSCA (w3
BelEE)old BT W At 2 44 5~
108 W 4 G 7Pe FoR WX Tds 95
SR 187E AL gt 1el7 108) ol e 4
Sl AR A HES ST Al 135 &
S ol PAZ Bolny 387 BEH FAL HA F 7
o AT RAR ARaN 43RS A5 Adees

=ddE 74*}401] Sk 5X451‘211‘+ 5 A A Zze] 2}
ME S&ERE FARE Fofl 71 S & 242t 23] 45t
“E} 22)al - A fjell A S4E A= ] 80% siE
FAR Aol S5 FRRE Hjal EHEE $= 7
OH/H oL o WA BHE AL w2 5ol A wirb
7Rl 271 A7k Uiels] 217 sEQIE(sticking point;
7P e AE TR F 58 S Aol AdE
28] SAsHR e, kg glo] vhE oAl &2 EEA7E Al
A =5 sto] S& Ul4ls 2 A1 e 230714 vhE
3 T 58 AL ek 28] S sl g2 WHeR
37HA] Aol A FE /\I?OP ot
g2l Aol w5 4, &5

% ¢t
AE 1 Ag, 7, xﬂﬂak A=A 2] AA o s

o b

o] multiple Linear regression2 A3} L, Student ¢—test
9} covariance analysis (ANACOVA)E ARg3dle] 7+ 24
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7 eEn] 0.4240.270] 90T}, A|oRg ALl A]
SUWA Alok A ol gt AL AT ARl
A T AL AR 1SS WEE R otk 1Al o

Table 1. Mean values of age, ophthalmic and health parameters

Variables Mean” Range
Mean age (years) 26.57+£4.77 20~39
BMI" (kg/m®) 24.40+2.74 18.4~31.0
Mean Weight (kg) 74.674+8.52 58~92
Mean Height (cm) 174.83+4.42 167~183
Mean I0P* (mmHg) 13.2140.08 10~19
BCVA? 0.9540.02 0.5~1.0
Refraction error —4.06+0.16 —-9~0
PACT 0.82+0.32 1~2
C/D ratio” 0.42+0.27 0.2~0.6

* Values are given as a meantstandard deviation; "Body mass index=weight (kg) divided by height (m) square; *Intraocular

pressure; Best corrected visual acuity; "Peripheral anterior chamber;

#Cup to disc ratio.
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Table 2. Mean values of 1 repetition maximum,

80% of 1 repetition maximum

Position 1RM 80% of 1RM
Incline bench press (kg) 70.3+2.85" 56.2442.28
Flat bench press (kg) 74.33+2.95 59.46+2.36
Decline bench press (kg) 78.33+3.68 62.66+2.94
P <0.001

" Repetition maximum; P value for linear trend which adjusted for 3 positions by ANACOVA test.

Table 3. Mean values of IOP on three bench press positions and exercising

Position Pre—exercising Lift up Lift down
Incline bench IOP" (mmHg) 14.3842.32" 17.2742.57 18.034+2.75
Flat bench IOP(mmHg) 14.57+2.07 17.35+2.64 18.20+2.89
Decline bench IOP (mmHg) 18.20+2.89 20.38+2.66 22.10+£2.79
P <0.001

" Values are given as a meantstandard deviation; ' Intraocular pressure; ‘2 value for linear trend which adjusted for 3 positions

by ANACOVA test.
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Figure 1. Comparison of intraocular pressure (IOP) on pre—exercising and lift down, lift up when exerted 80% of
1RM 2" (repetition maximum) at the point of keeping breath hold in 3 exercising positions.

Arto] ot 7] 174.83+4.42 cm, AJAZF 74.6748.52 kg, HI 2

AAEER| 22 24.4042.74 kg/m’o]TH Table 1).

gzl 7k gl me oo e Bae A2t

A 2| 20l 4 70.342.85 kg, S| 2| 20f A

a2 A9 A okl Aol 3.63+2.48 mmHg, ¢l
gRelul x| e A, TS epQlulx] e A A Qjof A qket XPOl
+ 3.82£2.61 mmHg= ZA =k &5 Al A A9
7433 web oJ3k oke} 2jo]= H AT ANACOVA test. p<0.001)

ol
+2.95 kg tj 2ol x| e 2ol 78.33+3.68 kgo & (Table 3, Fig. 1). E3h S54 9o} SHAA LA A
SAE 0, A9 sl wet HdiE S 2= o5t oA S Ik RefRt Afole EArKStudent’s /—test.

A 57 PG}‘iiE}(ANACOVA test. p<0.001)(Table 2). p<0.001).

eI Ze s, SR e 2, T eI e @A el za s, SeiiA =g
2o A g AR A Zzre] ARMIE 54 FrAIRE & ]t 2, HEeeiiA| ze Ao A 25 A SR kel Al
& 14.38+2.32 mmHg, 14.57+2.07 mmHg, 18.20£2.89 A Folg Aol %ok (r=0.73, r=0.72, r=0.91,
mmHg =, AFERMIA|Z| 2, SHIA| = L A 21l A1 p<0.05) 24 o], FHF A o], A4l R ok

oFel 2ol 0.1942.19 mmHg, S|z e A, t]Ze}el o A= Aol §lltH(Table 4, Fig. 2).
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Table 6. Correlation of between BMI, refractive error, peripheral anterior chamber, C/D ratio, VF, RNFL defect

parameters and comparison of intraocular pressure (IOP) on pre—exercising and lift down, lift up in 3 positions

Position ~ Comparison of BMI Refraction error PAC C/D ratio® VE RNFLII defect
0P Pvalue (R)*  Pvalue (R)* Pvalue (R)* Pvalue (R)* Pvalue (R)" P value (R)"
Incline Lift down and 0.182 0.982 0.203 0.151 0.920 0.920
bench  Pre—exercising (—0.347) (0.003) (—0.167) (0.188) (0.13) (0.13)
press Lift up and 0.525 0.880 0.401 0.136 0.983 0.537
Pre—exercising (—=0.170) (0.020) (—0.110) (0.195) (0.003) (—-0.081)
Flat bench Lift down and 0.114 0.667 0.775 0.503 0.771 0.771
press Pre—exercising (—=0.206) (0.057) (—0.380) (0.088) (0.38) (0.38)
Lift up and 0.180 0.653 0.815 0.179 0.859 0.859
Pre—exercising (0.320) (0.059) (0.031) (0.176) (0.023) (0.023)
Decline Lift down and 0.414 0.885 0.478 0.819 0.571 0.959
bench  Pre—exercising (0.107) (0.019) (0.093) (—=0.030) (0.750) (0.007)
press Lift up and 0.227 0.876 0.146 0.754 0.608 0.252
Pre—exercising (0.158) (=0.021) (0.190) (—0.041) (0.067) (0.150)

* P value(R). R=Pearson’s correlation coefficient; P=Pearson’s correlation;

ratio; "VF=visual field; "RNFL=retinal nerve fiber layer.
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+2.36 kg, T) 2}l Zal| Aof|A] 62.664+2.94 kgo & =
A= AcH(Table 2).
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E]]/\OHH 17.35+2.64 mmHg, 18.20+2.89 mmHg t|Z<}
Wl 2] e 2ol A 20.3842.66 mmHg, 22.10+2.79 mmHg

—f% Atk (Table 3, Fig. 1).
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= A9 ekek X}O]‘: IE eI Z| 2z e Ao A 2-89i2-44
mmHg (Student ¢—test. p<0.001), Z=Awlz) T Ao|A
2.78+2.37 mmHg (Student r—test. p<0.001), tj&e}ol
Hlz| | Aol A 2.1842.77 mmHg (Student —test. p<0.001)
B2 5 5 S Aol oAl v, ZF A 9ol A
29 5 A A R} o712 YL Al et Aol
olZ gl x| e Aol A 3.65+2.53 mmHg (Student #—test.
2<0.001), EHHZ| Zg AofA 3.634+2.48 mmHg (Student
t—test. p<0.001), tjZefeIHIR]| =& Aof|A] 3.942.84 mmlg
(Student t—test. p<0.001)2 &% = o} Ak5o] 8-2]5)
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p<0.00D)E 97|& W& Al I &5 o] F2aHA 7
th(Table 5, Fig. 1).
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Table 4. Correlation of between BMI, refractive error, peripheral anterior chamber, C/D ratio parameters and intraocular

pressure (IOP) in 3 positions before exercise

o . .
IOP" in 3 position P value (R)"

BMI Refractive error PAC
P value (R).

C/D ratio

P value (R). P value (R).

0.035 (0.730)
0.038 (0.720)
0.009 (0.910)

Incline Bench press
Flat bench press
Decline bench press

0.588 (-0.071)
0.538 (—0.810)
0.982 (=0.003)

0.888 (0.019)
0.729 (=0.460)
0.377 (=0.116)

0.073 (-0.233)
0.229 (=0.158)
0.867 (—0.220)

*Values are number of P value (R). R=Pearson’s correlation coefficient; P=Pearson’s correlation; Correlation analysis;

IOP=intraocular pressure.

¢ Decline

O Flat

O Incine

IOP Preexercise, mm Hg

R =091

R=072

20.00

25.00
Body Mass Index

30.00 35.00

Figure 2. Scatterplot of the distribution of intraocular pressure(IOP) variations 5 minutes to maintain posture in 3

positions before exercise.

Table 5. Comparison of IOP on lift down, lift up and pre—exercising

Position Llft. D P value? Lift upi—l?re— P value? Lt dowr.l—.Pre P value?
Lift up exercising —exercising
Incline bench IOP" (mmHg) 0.76+2.49" <0.001 2.89+2.44 <0.001 3.65+2.53 <0.001
Flat bench IOP" (mmHg) 0.85+2.41 <0.001 2.78+2.37 <0.001 3.63+2.48 <0.001
Decline bench IOP" (mmHg) 1.784+2.81 <0.001 2.18+2.77 <0.001 3.90+2.84 <0.001
*Values are given as a meantstandard deviation; 'Intraocular pressure; ‘Student 7 test.
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=ABSTRACT=

The Effect of Positional Changes during Heavy
Weight Lifting on Intraocular Pressure

Hae Yoon Song, MD, Sang Moon Jeoung, MD, Jae Seok Im, MD, Eung Lee, MD, Jeong Do Kwon, MD

Department of Ophthalmology, Wallace Memorial Baptist Hospital, Busan Korea

Purpose: To measure intraocular pressure (IOP) as a function of positional changes of the head during heavy weight lifting.
Methods: The subjects of this study were 30 healthy adult males in their twenties to forties, This study investigated their
ophthalmic examinations, BMI (body mass index), and 1RM (one repetition maximum) according to the three bench press
positions,

The baseline IOP was measured in each position before starting exercise, I0P was measured during pre—exercise and then lift
down, lift up when exerting 80% of 1RM in three bench press positions,

Results: Before exercising, the IOP was higher in the lowered head position in the decline bench press (18,2042 .89 mmHg) than
in the incline bench press (14.38+2.32 mmHg) (0{0.001). The IOP increased significantly during the bench press exercise,
relative to during the pre—exercise (0p(0.001). Upon lift down, IOP increased by 3.72+1.85 mmHg greater than upon lift up, and
mean |OP increased by 2.61+1.63 mmHg (0{0.001). In our experiments, IOP increased to a maximum of 22,10+2.79 mmHg,
measured during lift down in the decline bench press configuration, The BMI and the IOP before exercise showed significant
correlation (0{0.05).

Conclusions: I0P increased more during exercise involving a lower head position, Further study is needed to know the extent
to which this result is relevant for glaucoma patients and which activities and head positions during exercise may worsen
glaucoma, In the meantime, patients with severe glaucoma may need to avoid lifting heavy objects with a lowered head position,
J Korean Ophthalmol Soc 2009;50(12):1831-1839

Key Words: Bench press, Intraocular pressure, Positional change, Valsalva maneuver, Weight lifting
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