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The Association between Metabolic Syndrome and Intraocular

Pressure

Geon Ho Lee

Department of Family Medicine, Catholic University of Daegu School of Medicine, Daegu, Korea

Background: Many studies have reported that high intraocular pressure (IOP), a well-known risk factor for glau-
coma and especially primary open angle glaucoma, is associated with age, sex, hypertension, diabetes melli-
tus and obesity. We investigated the association between IOP and metabolic syndrome (MS).

Methods: We measured IOP and MS components according to the National Cholesterol Education Program
Adult Treatment Panel Il and the American Heart Association and the National Heart, Lung, and Blood Institute
with modified guideline for waist circumference. High IOP was defined as =21 mmHg in one or both eyes.
Results: Looking at the components of MS in men, those with high blood pressure (BP) had significantly higher
IOP. In regression analysis, fasting glucose, triglyceride, systolic BP and diastolic BP were positively, and age
was negatively associated with IOP. In women, those with high fasting glucose and BP had significantly higher
IOP. In regression analysis, diastolic BP, systolic BP, fasting glucose, body mass index and triglyceride were
positively associated with left IOP while diastolic BP, fasting glucose and triglyceride were positively associated
with right IOP. There were significantly increasing odds ratios for high IOP according to the number of compo-

nents of MS.

Conclusions: These findings suggest that MS and its components are significantly associated with IOP.

Korean J Health Promot 2011;11(2):57-63

Keywords: Intraocular pressure, Metabolic syndrome, Blood glucose, Blood pressure, Triglyceride

VI

® Received : February 21, 2011 ® Accepted : April 27, 2011

® Corresponding author : Geon Ho Lee, MD
Department of Family Medicine, Catholic University of Daegu School
of Medicine, 30566 Daemyeong 4—dong, Nam-gu, Daegu 705-718, Korea
Tel: +82-53-650—-4114, Fax: +82-53-650-4122
E-mail: totoslee@cu.ac. kr

oI T AN & Qe ol 4 g
oL ZEIEPGNe} i, A A 5=} olpo] g
tha Haska i, FeAE ol AwtY F
OJIW) ii’ﬂi °=, slelsaet A% X]-’Fmg) ol ¢t
%E}— A7 st ol =2 <t

A Azl f1Eael N gAET R Aol
SR P Q) s Qe

RS o), oA AR, e
TR, B g ARnA A8 AU 2
Axo] Yehts 23518 wsic) 2001d W# 3 National
Cholesterol Education Program Adult Treatment Panel I1I
(NCEP-ATP IIT)™2} 200514 ] American Heart Association
and the National Heart, Lung, and Blood Institute (AHA/
NHLBD™ o] w2 thalssals Bennh, msg 2y
g, A ik Ao FHAEHEES, L8, 189

[*]
= =

HALA,



58 Korean J Health Promot Vol. 11, No. 2, 2011

5717 eIt 5
A AAACE

ek
ZA1E RolT 9}
%—t—

Z 3714 oS 2313 & A oJstgirt.
N7} S7FHAA ARSI STt
o, ol A= AJ212] 15-25%0f| 4] T
A S0l Aoz WiugEi 9y
2 E g Aol A ARSI QFQF 2he] A
ojst B} 51,\21/} o}#] Hz3l AlAo|3, LU oA E of
2 ZA7FQAA e} bt 7he] Aol tigt of 2] A-Et QA
9F At ARSI Aol gt AT AL fl=
AAolct olof] B At dolA] bt A9
A H7] Sfsll AlgsHIT

T (=4
1. Hohed
H 3= 2009 5YRE 2010 12971A] A7) A
ZIAE o A HRILS "R 204| o]AFe] AolL tiAto & &)
R, =] Heolu A A mE WAl QAL vt
A AlEe 9 uxEFoRr ARE WAL Qe A g
oA ALfsHRATE A= & 9479 2= HAF 56597, o

oZi

H quﬂ/\i 7}%71]
aau}. B9 545 102 obi 249 Al 53 40
58U S (Zeus 9.9 Plus, Jawon medical, Kyeongsan,
Korea)® =A3}3itt

FolAARE FRAON HuEs Al Fuat,
FEYAHE, A, 1UE g SYAEHE, A
= Ajehy ZeadEe ZYsH

orrEA2 H|FEA okt AI(Topcon CT-80, Topcon
corporation, Tokyo, Japan)E O]g"-ﬂ'oi 2 ApAf|of| A A
ShkF glo] H9 oRFS 2HoAT, AsAEe] YIS
Hasel] 99 YaHE Fa wm o 942 11

I:[
Al Atolo]l AlEoITE 2 okl & dhutebe 21 mmHg
oAke] olel 4AAL HQl w] o olgtoz HolFlch

3. IAEZ 22| He|

OIAEE e 20018 7§14 ® NCEP-ATP 11129} 2005
2] AHA/NHLBI o] w2} 5747] @ & 3714] o] AHe:
WS o) Mgkt slElEdle AAR AT A E
FAY 2]o] 9 vjghu|vtetalof A A|bgE EAL 90 em,
Al 85 emE 7|Elo ' 5helal, FEEE-S 20039 vl=
e o] Py Ak 9 BRo] g AEst 9jQs

oA FEEG HAXE 100 mg/dL wwto = Aokste] &
E&do] tfgh 7152 100 mg/dL oJAfo & Sk B ¢t
oA AREE ARG St et g 7|e=e ot th

- AT A s 712

1) sjgf=a dAF 90 cm, oA} 85 cm o]

2) 2494 150 mg/dL o]4}

3) 2= A FEAEHE FAF 40 mg/dL, o{A} 50

mg/dL o]k
4) &<t 130/85 mmHg o4} B ) oFA| Hg%
ol =}
5) 3EEY 100 mg/dL o4 B Yoz oFE X
25U A

4. SHEA

SAA FA2 SPSS version 14.0 for windowS: 0]-8-3]

WAL S Lol 45 ¥

T H

>
[e}
> 1 oHr > H

HE
i
i
:?:
o G
> ON
ﬂ
ry
= dr T
4

ar &
o rlo o oftt 1

1
filo
o2

[e)
M

ol _ml
ot
)

1. ATCHARIO| UHHEID! S

Z A TLOARR) 94791 = AL 56591, o] AL 38207



Geon Ho Lee, The Association between Metabolic Syndrome and Intraocular Pressure 59

Table 1. Baseline characteristics of study subjects

Men (n=5659) ‘Women (n=3820) P
Age (years) 44.8+9.4 44.2+10.7 0.011
BMI (kg/n?) 244429 224430 <0.001
Wiaist circumference (cm) 85.0+7.8 74.5+7.7 <0.001
Systolic blood pressure (mmHg) 127.8£15.1 119.0+16.1 <0.001
Diastolic blood pressure (mmHg) 77.0£10.7 71.8+10.7 <0.001
Fasting glucose (mg/dL) 90.9£21.3 85.5£13.9 <0.001
Total cholesterol (mg/dL) 190.5+35.0 182.3£35.1 <0.001
Triglyceride (mg/dL) 144.9+98.7 92.2+64.8 <0.001
HDL cholesterol (mg/dL) 50.8+12.7 60.4+14.5 <0.001
LDL cholesterol (mg/dL) 124.6£32.2 114.3£32.1 <0.001
Left IOP (mmHg) 15.1+£2.8 14.2+2.8 <0.001
Right IOP (mmHg) 14.6+2.7 13.8+2.7 <0.001
Metabolic syndrome 1164 (20.6) 313 (8.2) <0.001
Hypertension 282 (5) 122 (3.2) <0.001
Diabetes mellitus 123 (2.2) 29 (0.8) <0.001

Abbreviations: BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; IOP, intraocular pressure.
Data are mean+SD and metabolic syndrome, hypertension, diabetes mellitus are numbers (%).
P-value by independent t-test except metabolic syndrome, hypertension, diabetes mellitus by chi-square test.

Table 2. Comparisons of intraocular pressures in men according to metabolic syndrome components

Left Right
Mean+SE P Mean+SE P

Waist circumference

Normal 14.5+0.2 14.1+0.2

Abnormal 15.1+0.2 0.387 14.8+0.2 0.071
Fasting glucose

Normal 14.4+0.2 14.2+0.2

Abnormal 15.2+0.3 0.085 14.4+0.3 0.934
Triglyceride

Normal 14.3+0.2 14.1+0.2

Abnormal 15.1+0.3 0.096 14.5+0.3 0.541
HDL cholesterol

Normal 14.5+0.2 14.2+0.2

Abnormal 15.4+0.3 0.220 14.7+0.3 0.697
Blood pressure

Normal 14.3+0.2 14.0+0.2

Abnormal 15.2+0.2 0.012 14.8+0.2 0.025
Metabolic syndrome

No 14.3+0.2 14.0+0.2

Yes 15.7+0.2 <0.001 15.0+0.2 0.001

Abbreviations: SE, standard errors; HDL, high density lipoprotein.

P-value by general linear model after adjusting for age and body mass index.

Definitions of metabolic syndrome components as follow: waist circumference, men >90 cm, women >85 cmy; fasting glucose >100 mg/dL;
triglyceride >150 mg/dL; HDL cholesterol, men <40 mg/dL, women <50 mg/dL; blood pressure, systolic >130 mmHg, diastolic >85 mmHg.
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Table 3. Comparisons of intraocular pressures in women according to metabolic syndrome components

Left Right
mean+SE P mean+SE P

Waist circumference

Normal 14.0+0.1 13.5+0.1

Abnormal 14.5+0.3 0.876 13.9+0.3 0.934
Fasting glucose

Normal 14.0+0.1 13.5+0.1

Abnormal 15.1+0.3 0.010 14.9+0.3 0.001
Triglyceride

Normal 14.0£0.1 13.5+0.1

Abnormal 14.6+0.3 0.158 14.1£0.3 0.215
HDL cholesterol

Normal 14.0£0.1 13.5+0.1

Abnormal 14.4+0.3 0.295 13.9+0.3 0.229
Blood pressure

Normal 13.9+0.2 13.3+0.2

Abnormal 14.7+0.2 0.007 14.4+0.2 <0.001
Metabolic syndrome

No 14.0+0.1 13.5+0.1

Yes 14.6+0.4 0.419 14.4+0.4 0.065

Abbreviations: SE, standard errors; HDL, high density lipoprotein.

P-value by general linear model after adjusting for age and body mass index.
Definitions of metabolic syndrome components as follow: waist circumference, men >90 cm, women >85 cm: fasting glucose >100 mg/dL;
triglyceride >150 mg/dL; HDL cholesterol, men <40 mg/dL, women <50 mg/dL; blood pressure, systolic >130 mmHeg, diastolic >85 mmHg.

Table 4. Multiple linear regression analysis with intraocular pressure as variables

Men ‘Women
Left Right Left Right
Beta P Beta P Beta P Beta P
Age -0.073 <0.001 -0.099 <0.001
SBP 0.050 0.041 0.068 0.005 0.058 0.081
DBP 0.087 <0.001 0.058 0.019 0.103 0.001 0.167 <0.001
FBS* 0.087 <0.001 0.083 <0.001 0.057 0.001 0.053 0.001
TG 0.072 <0.001 0.071 <0.001 0.036 0.035 0.051 0.002
BMI 0.043 0.001
Adjusted R’ 0.042 0.041 0.047 0.043

Abbreviations: SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood sugar; TG, triglyceride; BMI, body mass index.

“Log-transformed values were used for analysis.

Beta and P-value by stepwise multiple linear regression analysis (Beta: standardiazed coefficeint, R’ coefficient of determination).
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Table 5. Odds ratios for high intraocular pressures according to metabolic syndrome components

Men Women
Model A Model B Model A Model B
0 1 1 1 1
1 135 (0.92-1.98) 136 (0.92-2.02) 3.05 (1.66-5.59) 3.02 (1.61-5.66)
2 1.95 (1.33-2.84) 1.98 (1.33-2.94) 444 (227-8.69) 3.97 (1.89-8.32)
3 241 (1.61-3.61) 2.47 (1.60-3.82) 2.87 (1.05-7.87) 2.23 (0.74-6.72)
4 243 (1.43-4.14) 2.46 (1.39-4.36) 5.12 (1.69-15.52) 3.68 (1.07-12.68)
5 3.75 (1.53-9.17) 3.82 (1.52-9.61) 2439 (6.42-92.71) 14.95 (3.32-67.22)
Trend (P) <0.001 <0.001 <0.001 0.001

Data are odds ratios (95% confidence interval) by binary logistic regression model.
Model A is not adjusted for variables. Model B is adjusted for age and body mass index.
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