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Table 1. Percent distribution of age and gender
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A1,

A7 A 8} Qretate) A o tiste] multiple linear
regressione A|315F91 1, student’s t—test ¥ covariance
analysis (ANACOVA)E o] &3slo] zF 24X & vju &
Hsoley. el ojakEe] A9 Skt Fete] eket Aol
o= fo3t o]z} gilonz, BE A2 HAL oof
o] oroke Ao = Statistical Analysis System (SAS
version 6.12)& o]&3fo] EAl5}9c]

Z ot

Aoz AAE 2 61699 3 o] 3154(48.9%)
AL 3,015%(51.1%) 0]k HodAH-S 48
AlRom, HarAHS 204 HAHL 844t 40}
500 3ol 2,2557(36.6%)3} 1,680 (27.2%) 0.2 7}
Z; wQtck(Table 1).

Bt oFRe 13.9743.2 mmHgo|¢leH, oJ4L 13.58+
3.1 mmHg, ¥4 14.34+3.3 mmHgo 2 oJAdxct YA
o] BAH & Folot w2 HExE Bt (Student's
(—test. P<0.05). ©]4J <] 7o v|qtwo} zﬂ%lt”gOl AR
ot BAEH o2 folah] e BEE K9 om(Student's
—test. <0.05), FA9 AL Al lw, slEEdE, Al

5(
AR, LEFo] oAJHr) A O R ROl w2
BxE Bi(Student's ¢—test. P<0.05, Table 2).

Age (Years) e VS e s Aloksht A7 Mabrt glo Al gleto] 21
20-29 106 (35) 102 (3.2) 208 (3.4) mmHg oJ4<Rl 5= ofge] B 2.2% @49 B
30-39 609 (20.2) 535 (17.0) 1144 (18.5) 2.0%R o0, d oA F=2 40tj5E 60t7HA] Hol
40-49 1070 (35.5) 1185 (37.6) 2255 (36.6) e[l om, o]7h HEE Qkgto] 21 mmHg o)<l
50-59 818 (27.1) 862 (27.3) 1680 (27.2) AbEe] vl go] A Yelsth(Table 3).

60—69 345 (11.4) 408 (12.9) 753 (12.2) olero ojz}o] AL ogo| Zy)slo|| whe} EWE W3}

>70 67 (2.2) 62 (2.0) 129 (2.1) L oo} YA AL 2004 50t7kA = o] =
Total 3015 3154 6169 Fhatol whal okero] Z7FEHS oF 2 9lol

Table 2. Mean values of age, intraocular pressure and health parameters by gender

Variables Female Male Total

Mean age (years) 47.61+10.5" 48.13410.2 47.87+10.3

Mean I0P" (mmHg)® 13.58+3.1 14.3443.3 13.9743.2

Mean Height (Cm)* 157.5745.2 170.09+5.7 163.97+8.3

Mean Weight (Kg)* 58.192+7.5 70.594+9.2 64.533+10.5

Degree of obesity (%)° 114.49415.1 112.84+13.0 113.65+14.1

Mean Body Fat Rate (%)° 28.501+5.1 20.378+4.6 24.348+6.3

Mean Waist Circumference (Cm) 77.11£8.0 85.67+7.4 81.4948.8

BMI* (Kg/m®) 23.45+2.9 24.3842.7 23.9342.8

Mean Body Muscle Rate (%) 38.56+3.8 52.4045.8 45.6448.5

" Values are given as a meanzstandard deviation;
squar; ¥ P value<0.05.

" Intraocular pressure;

*Body mass index: weight (kg) devided by height (m)
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Table 3. Nunbers of ocular hypertension in each gender group

Female (Case, %)

Male (Case, %)

Total (Case, %)

Age (Years) R

N Ocular HT N Ocular HT N Ocular HT
20-29 106 (3.5)" 1 (9 102 (3.2) 6 (5.9) 208 (3.4) 7 (3.4)
30—39 609 (20.2) 9 (1.5) 535 (17.0) 26 (4.9) 1144 (18.5) 35 (3.1)
40-49 1070 (35.5) 23 (2.1) 1185 (37.6) 60 (5.1) 2255 (36.6) 83 (3.7)
50—59 818 (27.1) 28 (3.4) 862 (27.3) 47 (5.5) 1680 (27.2) 75 (4.5)
60—69 345 (11.4) 14 (4.1 408 (12.9) 23 (5.6) 753 (12.2) 37 (4.9)
=70 67 (2.2) 0 (.0) 62 (2.0) 2 (3.2) 129 (2.1) 2 (1.6)
Total 3015 (48.9) 67 (2.2) 3154 (51.1) 62 (2.0) 6169 (100.0) 129 (2.1)

"Ocular HT (hypertension) - IOP greater than 21mmHg without visual field defect or glaucomatous optic disc abnormalities;
T (No. of each age group/Total No. of subject)x100; ¥ (No. of ocular HT/Total No. of each age group)<100.

Table 4. Number and characteristic of subjects in each group

Female
Group N Mean IOPt Mean Height Mean Weight Dsliziy()f Mean Body Fat Cli\fceillfzzljcte *2 1\5[/{165 ac?eB}gjt};
(mmHg) (Cm) (Kg) (%) Rate (%) (Cm) (Kg/m®) (%)

20—29 106 13.14+3.1x 161.544+5.9 53.687+8.3 98.40+11.7 25.568+5.1  69.2246.2  20.53+2.4 37.234+5.1
30—39 609 12.86+3.2 159.92+5.0 57.035+8.1 107.74+£14.8 26.503+£5.0  73.44+7.5 22.31+£2.9 38.85+4.0
40-49 1070 13.744+3.0 158.01+4.8 58.3244+7.2 113.76+13.6 27.903+4.8  76.2147.0  23.36%+2.7 38.99+3.7
50-59 818 13.914+3.0 156.424+4.7 59.1374+7.2 118.50+13.8 29.738+4.7  79.494+7.5 24.174+2.7 38.53+3.6
60—69 345 13.7243.1 154.60+5.1 58.857+7.2 121.79+14.4 30.906+4.9  81.8247.5 24.62+2.7 37.67+3.8
>70 67 13.64+2.7 152.33+£5.0 58.757+8.4 126.45+17.0 33.376+4.7  84.06+7.8  25.31+3.3  36.20+3.7
Total 3015 13.58+3.1 157.5745.2 58.192+7.5 114.494+15.1 28.501+5.1  77.114£8.0  23.45+2.9 38.56+3.8

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Male

Group N Mean IOP Mean Height Mean Weight Ds}iesiy()f Mean Body Fat Cli\fceirr;fgilie BMIZ Mi\zzscBlzdy

(mmHg) (Cm) (Kg) (%) Rate(%) (Cm) (Kg/m®) Rate(%)
20—29 102 13.85+3.6 174.38+5.6 72.228410.9 107.94+14.4 18.307+5.4 81.4748.4  23.714£3.1 54.60+6.7
30—39 535 14.144+3.4 172.214£5.5 73.047+10.5 113.13+14.2 19.924+45.1 85.03+£8.0  24.65+£3.0 54.57+6.0
40—49 1185 14.484+3.3 170.76+5.5 71.24448.9 112.64+12.7 19.924+4.4 85.50+7.1  24.414+2.7 53.18+5.6
50-59 862 14.50%3.2 168.75+5.2 69.669+8.5 113.72+12.5 20.895+4.4  86.43+7.1 24.45+2.6 51.37+5.4
60—69 408 14.11+3.3 167.64+5.6 67.838+8.3 112.74+12.2 21.438+4.4  86.38+£7.4 24.124+2.5 49.67+5.1
=70 62 13.73+3.4 166.55+4.9 65.334%£8.1 110.52+12.7 22.216+4.7 86.424+8.1  23.54%+2.6 47.20+£4.5
Total 3154 14.3443.3 170.0945.7 70.59449.2 112.84+13.0 20.378+4.6 85.67+£7.4  24.3842.7 52.4045.8

P .037 <0.001 <0.001 .001 <0.001 <0.001 .001 <0.001

*Values are given as a mean+standard deviation; ' Intraocular pressure; * Body mass index: weight (kg) devided by height (m)

squar.
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At AF, L8 A= Aol S wet 2tobx on, L&FI= AT o] fl= FoR et
o (ANACOVA test. £<0.05), 71 dof w]ubz, &4t YA o] AL 2040l A 50t 71A] = oketo)
&, e, APFAG A= AFo] Sl whet o]/d9o] % E3t Aol F7IESE 30tol4 S0T7HA]
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Table 5. Relation of IOP with gender, age, height,
weight, Degree of obesity, Body Fat Rate, Waist
circumference, BMI, Body Muscle Rate

Variable Coefficient Standard error P—value
Gender .013 .083 <0.001
Age .002 .004 <0.001
Height .002 .005 .001
Weight .015 .004 <0.001
Degree of obesity .012 .003 <0.001
Body Fat Rate .010 .005 <0.001
Waist circumference .017 .005 <0.001
BMI* .016 .014 <0.001
Body Muscle Rate .000 .007 .440

"Body mass index: weight (kg) devided by height (m)
squar.

Table 6. Adjusted” mean intraocular pressure (mean,
standard error) by age

Age Female Male
(Years) Mean IOP Standard error Mean IOP Standard error
20-29  13.14 .316 13.85 .322
30—39 12.86 132 14.14 .140
40—49 13.74 .099 14.48 .094
50—59 13.91 114 14.50 111
60—69 13.72 175 14.10 .161

>70 13.64 .397 13.73 413

P! .037 .000

* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.
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Table 7. Adjusted” mean intraocular pressure (mean,
standard error) by height

Height Female Male

(Cm)  Mean IOP Standard error Mean IOP Standard error

<149 14.07 .235 14.00 2.301
150—-159 13.73 .078 14.61 .359
160—169 13.29 101 14.51 .089
170—-179  12.60 515 14.25 .082

>180 11.00 3.255 13.71 .261

P! .000 031

* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.

Table 8. Adjusted” mean intraocular pressure (mean,
standard error) by weight

Weight Female Male

(Kg) Mean IOP Standard error Mean IOP Standard error

<39 12.50 1.029 12.50 2.302
40-49  13.36 172 13.36 .694
50—59 13.51 .083 13.90 175
60—69 13.65 .108 14.22 .095
70-79 14.10 .253 14.53 .096
80—89 15.11 .528 14.63 .168

>90 15.50 2.302 14.43 .351

P! .005 011

* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.

Table 9. Adjusted* mean intraocular pressure (mean,
standard error) by Degree of obesity

Degree of Female Male
obesity (%) Mean IOP Standard error Mean IOP Standard error
<79 12.00 1.449 13.08 .936
80—89 12.65 327 12.94 .347
90—99 13.05 170 14.08 167
100—-109  13.50 120 13.97 114
110—-119 13.54 114 14.45 .107
>120 13.97 101 14.82 .106
P .000 .000
* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.
Hok o439 B9 AR Eeo] F7HdF Qo] S7sh=
2 & 4 AT Table 10).
49 A9 B A0S Aol 71 2
2 o 4 qlon], oqe] A5 slelEdrt $E5S ok
o] Z7FskAAth o= ¢teol Al HIvhE, AA-E vl
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Table 10. Adjusted” mean intraocular pressure (mean,
standard error) by Body Fat Rate

ottatel Yk -

Table 12. Adjusted” mean intraocular pressure (mean,
standard error) by BMI

Body Fat Female Male
Rate (%) Mean IOP Standard error Mean IOP Standard error
<9 9.00 3.241 12.68 .556
10—19 12.88 277 14.02 .086
20—29 13.33 .080 14.66 .081
30—-39 13.99 .095 14.46 .367
>40 15.05 512 .
P .000 .000

* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.

Table 11. Adjusted” mean intraocular pressure (mean,
standard error) by waist circumference

waist Female Male
circumference
(Cm) Mean IOP Standard error Mean IOP Standard error
<59 12.00 1.084 15.00 3.252
60—69 13.22 141 13.59 A27
70—79 13.51 .086 14.01 134
80—89 13.75 113 14.33 .082
90—-99 14.33 .233 14.61 115
>100 15.23 .693 14.72 .310
P! .000 010

* Adjusted for health parameters by ANACOVA test; 'P
value for linear trend.

3 P E Z7leke AL Ho]FEtH(Table 11).
Y AAFA T S S o] Sk A
o 4= qlon, 9] A AAFAFTE SIS ¢
7ot eH(Table 12).

$AY A ISl Sk A ¢kdrol S7ksh=
A= FAZCE Fogt 2ozt 192 (ANACOBA
test, 2>0.05), oJ4d2] - T3t LKFFo] F7kek= At
gkerol S7kske AL SAFCRE {43k ztol7) gtk
(ANACOVA test, ~>0.05, Table 13).

o2 o

BMI Female Male
(Kg/m”) Mean IOP Standard error Mean IOP Standard error
<19 13.06 .185 13.35 .262
20—24 13.49 .075 14.18 .079
25-29 13.90 120 14.67 .092
>30 14.86 .356 14.79 .361
P! .000 .000

* Adjusted for health parameters by ANACOVA test; ' P
value for linear trend.

Table 13. Adjusted” mean intraocular pressure (mean,
standard error) by Body mass rate

Body mass Female Male
rate (%) Mean IOP Standard error Mean IOP Standard error
<29 12.65 729 . .
30—39 13.60 .073 13.94 551

40—49 13.58 103 14.21 .100

50—59 12.87 842 14.41 078
=60 16.00 3.261 14.44 181
P 527 .384

" Adjusted for health parameters by ANACOVA test; 'P
value for linear trend.
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=ABSTRACT=

The Relationship Between Intraocular Pressure and Health Parameters

Ja Kyun Lee, MD', Jong Soo Lee, MD, PhD', Yoon Kyung Kim®

Department of Ophthalmology, School of Medicine, Pusan National Um’versity‘, Pusan, Korea
Department of Ophthalmic Optics, Kaya UniversityZ, Kyungbuk, Korea

Purpose: This study analyzed the relationship between intraocular pressure (IOP) and health parameters, including waist
circumference, in healthy Koreans,

Methods: A total of 6169 healthy participants underwent automated multi—phasic tests including tonometry, automated perimetry,
and fundus photography, Parameters of these patients including height, weight, degree of obesity, body fat percentage, waist
circumference, body mass index, and body muscle rate, were recorded, The subjects were divided into six age groups by
decades ranging from 20~29 years to over 70 years, Multiple regression analysis was used to examine the relationship between
IOP and the parameters mentioned above,

Results: The mean age of the participants was 47.87 years, and 3015 (51.1%) of the participants were men, The mean IOP was
13.6813.1 mmHg, and was significantly higher in men than in women ({0.05). The prevalence of ocular hypertension was 2.0%
in men and 2.2% in women, IOP was associated with gender, age, height, weight, degree of obesity, body fat percentage, waist
circumference, and body mass index (0(0.05). The relation between IOP and age showed a significantly negative tendency
(0(0.05). Height, weight, degree of obesity, body fat percentage, waist circumference, and body mass index had a significantly
positive relation with 10P (p{0.05). There was no significant relation between IOP and body muscle percentage (0)0.05).
Conclusions: Because increased I0OP is associated with several health parameters that can be modified by diet and exercise such
as weight, body fat percentage, body mass index, and waist circumference, it is recommended that these be reduced,

J Korean Ophthalmol Soc 2009;50(1):105—112
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