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Abstract

Pupose. This study aimed to analyze the relationship between metabolic syndrome and glaucoma in
a middle-aged men over the age of 40’s by using the data from the 5th Korean National Health
and Nutrition Examination Survey(2010~2012).

Methods. The subjects for the analysis were comprised of 410 patients who were at least 40 years
or more with metabolic syndrome and glaucoma. The comparison between the metabolic syndrome
and glaucoma according to the health demographic characteristics, health behavior and health con-
ditions was analyzed with y”-test. The complex samples logistic regression analysis was used to
calculate the odds ratio of glaucoma according to the health demographic characteristics, health be-
havior and health conditions and the combination of the comprising factors of the metabolic
syndrome.

Results. The prevalence of glaucoma among the subjects with metabolic syndrome and glaucoma
was significantly higher in the case of females, as their age increased, educational level decreased,
income level decreased, who are non-smokers, non-drinkers, with exercising habits of less than 3
days a week (p<0.001). However, the glaucoma OR was significantly high in case of increasing
age, with exercising habits of less than 3 days a week, and hypertension (p<0.01), while the OR

was significantly low in case of the drinking group (p<0.05). The results of analyzing the odds ra-

*Corresponding author : jenune70@hanmail.net

- 742 -



A Relationship Study between Metabolic Synarome and Glaucoma i a Middle-Aged Men over the Age of 40's -Based on the 5ih Korean National Health and Nuirion Examinglion Survey-- - ~Hye-Kyung Huang

tio for the occurrence of glaucoma with the components of metabolic syndrome showed that the
OR for glaucoma is significantly low (OR 0.63) in case of concurrently high fasting blood glucose,
high triglycerides and low HDL cholesterol levels (p=0.05).

Conclusions. Therefore the thorough management of metabolic syndrome and components is needed

to prevent glaucoma.
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Table 1. Clinical definition of the metabolic syndrome(NCEP-ATPIII)

Components

Defining level

Blood pressure
Fasting blood glucose
Triglycerides
HDL-cholesterol

Waist circumference

>130/85 mmHg
>100 mg/dL
>150 mg/dL

< 40 mg/dL male, < 50 mg/dL Female

>90cm Male, >85 cm Female
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Table 2. prevalence of glaucoma by Health demographic characteristics Unit: %

Glaucoma
Health d hic characteristi 2(p-
ea emographic characteristics Yes No X~ (p-value)
Femal 68(4.16 1566(95.83
Sex ermate (4.16) (93.83) 17.471(<.001)
(N=2,951) Male 30(2.27) 1287(97.72)
40~49 7(1.22) 563(98.77)
A 50~59 13(1.55 823(98.44
ge(year) (1.55) (98.44) 38.066(<.001)
(N=2,951) 60~ 69 33(3.72) 852(96.27)
>70 45(6.81) 615(93.18)
i Urb 75(3.42 2112(96.57
Residence area rban ( ) ( ) 0.564(.519)
(N=2,951) Rural 23(3.01) 741(96.98)
Primary school 48(4.39) 1045(95.60)
Education Mifidle school 23(4.31) 510(96.68) 20.267(<.01)
(N=2,876) High school 15(2.02) 724(97.97)
College, University 8(1.56) 503(98.43)
Low 48(5.91) 764(94.08)
Middle 1 20(2.60 749(97.39
Income e o (2-60) 0739 205.661(<.001)
(N=2,910) Middle high 14(2.08) 657(97.91)
High 14(2.12) 644(97.87)
Table 3. prevalence of glaucoma by Health behavior and Health conditions Unit: %
) o Glaucoma
Health behavior and Health conditions X (p-value)
Yes No
Non-smoker 960(59.62) 650(40.37)
Smoking
(N=2.823) Ex-smoker 387(57.41) 287(42.58) 11.365(.007)
Current smoker 239(44.34) 300(55.65)
inki < 1 times/month 951(63.78 540(36.21
Drinking . ( ) ( ) 12.935(<.001)
(N=2.811) > 1 times/mont 633(47.95) 687(52.04)
E ise habi > 3 day/month 6(1.77 338(98.25
xercise habit y (1.77) ( ) 5.485(<.01)
(N=2.876) < 3 day/month 87(3.43) 2445(96.56)
Sunlight exposure <2 hr 938(55.14) 763(44.85)
time 2~5 hr 398(57.51) 294(42.48) 1.362(.540)
(N=2.943) > 5 hr 297(60.48) 194(39.51)
BMI <25 34(3.36 977(96.63
(3.36) ( ) 0.579(.504)
(N=2.946) >25 64(3.30) 1871(96.69)
High blood Normal 13(3.56) 352(96.43)
pressure pre-hypertension 19(3.07) 598(96.92) 0.204(.912)
(N=2.877) High blood pressure 62(3.27) 1833(96.72)
Normal 376(51.64) 352(48.35)
Diabetic
(N=2.824) IGF 653(51.70) 610(48.29) 0.400(.848)
Diabetic 561(67.34) 272(32.65)
) Normal 78(2.96) 2554(97.03)
Metabolic ) .
syndrome Risk group 234(3.77) 5971(96.22) 8.699(.063)
_ Metabolic
(N=11,788) 32 2 )
syndrome** 98(3.32) 853(96.67)

*Risk group: metabolic syndrome components 1~2, **Metabolic syndrome: metabolic syndrome components 3~5
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Table 4. Odds ratio of glaucoma by Health demographic characteristics

Health demographic characteristics Crude OR(95% CI)  p-value  Adjusted OR(95% CI)# p-value
Female 1.00(reference) 1.00(reference)
<
Sex Male 0.68(0.52~0.87) 01 0.82(0.61 ~ 1.09) 170
40~49 1.00(reference) 1.00(reference)
50~59 1.33(0.81~2.17) 1.12(0.62~2.04)
< <
Age(year) 60~69 3.49(2.28 ~ 5.35) 001 12.57(1.40 ~ 4.70) 001
>70 6.37(4.29~9.46) 4.30(2.29~8.06)
. Urban 1.00(reference) 1.00(reference)
<
Residence area o a1 1.25(0.89~ 1.76) 001 0.90(0.63 ~ 1.30) 578
College, University 1.00(reference) 1.00(reference)
. High school 1.34(0.83~2.15) 1.28(0.77~2.13)
<
Education Middle school 2.38(1.44~3.92) 001 1.69(0.93~3.07) 280
Primary school 4.20(2.75~6.42) 1.72(0.96~3.10)
Low 1.00(reference) 1.00(reference)
Middle low 0.43(0.31~0.58) 0.86(0.53~1.12)
I . . <.001 418
neome Middle high 0.37(0.25~0.53) 0.84(0.60~ 1.44)
High 0.28(0.20~0.40) 0.80(0.54~1.14)

#Adjusted: Sex, Age, Residence area, Education, Income, OR: Odds ratios, CI: Confidence interval
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Table 5. Odds ratio of glaucoma by Health behavior and Health conditions

Health behavior and

R(95% CI -val Adj R(95% CI -val
Health conditions Crude OR(95% CI) p-value djusted OR(95% CI)# p-value
Non-smoker 1.00(reference) 1.00(reference)
Smoking Ex-smoker 0.86(0.64~1.16) .048 0.92(0.64~1.33) 432
Current smoker 0.64(0.45~0.92) 0.76(0.51 ~1.15)
< 1 times/month 1.00(reference) 1.00(reference)
Drinking <.001 .036
> 1 times/mont 0.62(0.48~0.81) 0.72(0.53~0.98)
> 3 day/month 1.00(reference) 1.00(reference)
Exercise habit <.001 <.001
< 3 day/month 3.45(2.14~5.54) 2.91(1.18~4.67)
<2 hr 1.00(reference) 1.00(reference)
Sunlight
. 2~5 hr 0.99(0.75~ 1.32) 692 0.92(0.67~1.27) 882
exposure time
> 5 hr 1.15(0.81~1.63) 0.96(0.65~1.40)
<25 1.00(reference) 1.00(reference)
Body mass 626 678
index(BMI) >25 0.93(0.71~1.23) 0.93(0.68 ~ 1.29)
Normal 1.00(reference) 1.00(reference)
H;grl;S:)i;)eod Pre-hypertension 1.03(0.70 ~1.52) <001 1.09(0.72~1.67) <01
High blood
181 bloo 1.80(1.30~2.48) 1.78(1.22 ~2.60)
pressure
Normal 1.00(reference) 1.00(reference)
Diabetic IGF 1.20(0.87 ~1.64) 318 1.29(0.88~1.89) 366
Diabetic 1.27(0.88 ~1.83) 1.25(0.82~1.91)
Normal 1.00(reference) .076 1.00(reference) .099
Metabolic Risk group’ 1.46(1.01~2.09) 1.18(0.81~1.72)
syndrome .
Metabol
CLabote 1.11(0.74~1.67) 0.81(0.54~1.23)
syndrome
*Adjusted: Smoking, rinking, Exercise habit, Sunlight exposure time, BMI, High blood pressur, Diabetic
"Risk group: metabolic syndrome components 1~2
"Metabolic syndrome: metabolic syndrome components 3~5
IGF: impaired fasting glucose, OR: Odds ratios, CI: Confidence interval.
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At Ag 9 HeE SAT A1), g A% A A7 =20E ] A
oA s vl FY ApolE ST H37E S7EE AL At et Aol
o A3k wlo] oigro] Absditin Awsigoy?. w3t
THHSE SAR T AETTY 74 Yang2 SRPHSE HAS & =2 gyt =
84 23 =syAe] B AT da < Y W =2 dYEert wh He A
=2 3EIIY =2 AW 22 HDL- oF =2 E =2 3EEY 9 W2 HDL-
S| AEHEo] T 2 ol =i fFuvE R ZH|AEH o] FHF E o U oo 91
Al YErdth Newman- Casey et al.&] ZFTE < H7} o5l =vpsttn Ruskgo
TolAl o] FAEESo] E wl wWE fl9dH Newman-Casey et al-> EHHFE RIS
7} dopitha sk ol AEZF] A8 o =2 YT =2 3EIG 2 o)X AES
oFE Sl statin AJAlE £ XS = = ERele Aol s e wrha B
0, ¥ 15 7leS S7HA sWE EA wEtgey. ol2jgt Aute] ztol wEelA &
o Fe o dA T aey o g = glov 5ol 39 fdeart o
A AR Qlste] =i IFH|7E Wobxl A 2t 4, A 5oEe] xR 288 Ths
QA= Bsta] gob”. uhd Wang et al2 o] Ao ke A, tARETE FA8L g
BAAEFTE WA Adel qlokal skl ek 7129] Zpo] Fo| FFFE vzl Aow A
P, Kime 404 o|qk Aele thako s Aok ZF T
=g Ix; Aol SEET st o9 dAFATE & o ASFLY A
200mg/dL o]l 7ol S f1FH]7F OR f450] WA FA 7]od 7ol A
12.65, HDL-Z | A B &5 =7t W 9ol &= = 4 5 flon A% AsAY = A%
7 1FH]7F OR 0.96 0= A/t ide] = 7171 e tAbE S 9 T A
B §o)5t welgol lrkar shITP”. Lee and favof gk AT B E Foto] S EA
Ahn®] Aol A= A= iAwto] dixdt AL FFEAY T = S 5 Sk

- 751 -



Journal of Korean Clinical Health Science, Vol 4, No, 4, December 2016

Table 6. Association between individual and specific combination of metabolic syndrome components
and glaucoma

Components .
Crude OR(95% CI) p-value Adjusted OR(95% CI)# p-value
BP FBG TG HDL wC
None
X X X X X 1.00(reference) 1.00(reference)
One
O 1.09(0.71 ~1.70) .687 0.98(0.63~1.54) 936
O 1.33(0.92~1.93) 135 1.01(0.69~1.49) 956
o) 1.23(0.85~1.78) 269 1.05(0.70~1.55) .824
O 1.23(0.84~1.81) 284 0.86(0.58~1.28) 450
O 1.56(1.07~2.29) .023 1.10(0.70~1.60) 730
Two
O O 0.67(0.38~1.19) 174 0.58(0.32~1.05) .071
O O 1.05(0.60~1.84) .863 1.01(0.57~1.79) .071
O O 0.98(0.62~1.53) 918 0.82(0.50~1.35) 342
O O 0.75(0.40~ 1.40) .363 0.64(0.35~1.16) 342
O O 1.25(0.78 ~1.99) 352 0.86(0.54~1.38) 373
o) O 1.22(0.82~1.80) 322 0.82(0.56~1.20) 397
O O 1.10(0.58 ~2.10) 773 0.90(0.48 ~1.68) 756
O O 1.34(0.87~2.08) 185 1.00(0.64~1.56) 254
o) O 1.25(0.79~1.98) .340 1.02(0.62~1.67) 263
O O 1.17(0.74 ~1.83) .502 0.77(0.50~1.19) 310
Three
O O o) 0.68(0.32~1.43) 304 0.62(0.29~1.34) 221
O O O 0.78(0.34~1.78) .553 0.68(0.31~1.50) .344
O O O 0.65(0.29~1.50) 314 0.55(0.24~1.30) 175
O O O 0.89(0.55~1.44) .644 0.63(0.39~1.00) .050
O O O 1.05(0.60 ~1.85) .857 0.87(0.48~1.58) .651
O O O 1.16(0.72~1.86) 541 0.78(0.50~1.24) 294
O O O 0.52(0.21~1.29) 155 0.44(0.18~1.06) .066
O O O 0.70(0.33~1.50) .358 0.64(0.31~1.33) 231
O O O 0.91(0.40~2.12) .835 0.92(0.40~2.10) .843
Four
O O @] O 0.90(0.35~2.33) .829 0.85(0.34~2.12) 722
O O O O 0.46(0.15~1.40) 171 0.43(0.14~1.29) 132
O O O O 0.59(0.20~1.74) 335 0.54(0.19~1.57) 261
O O @] O 0.50(0.18~1.41) 190 0.52(0.18~1.49) 223
O O O O 1.08(0.61~1.90) .802 0.77(0.44~1.35) 365
Five
O O O O O 0.67(0.19~2.35) .529 0.69(0.20~2.38) .554

BP: Blood pressure >130/85 mmHg, FBG: Fasting blood glucose >100 mg/dL, TG: Triglycerides>150 mg/dL,
HDL: HDL-cholesterol< 40 mg/dL male, < 50 mg/dL Female, WC: Waist circumference >90cm Male, >85 cm
Female, OR: Odds ratio, CI: Confidence interval, #Adjusted: Sex, Age, Residence area, Education, Income, None:
Absence of any component of metabolic syndrome,One: Individual components of metabolic syndrome, Two:
Combination of two components of metabolic syndrome, Three: Combination of three components of metabolic
syndrome, Four: Combination of four components of metabolic syndrome, Five: Combination of five components
of metabolic syndrome
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B ol giaEREayt =uyRtake] welag 2. Korea Centers for Disease Control and
BAHS Esle] HuAte] WS 29l 4 9l Prevention. Korea Health Statistics 2009: Korea
ofupa =] Fool Hroke A AE A}l Bf National Health and Nutrition Examination
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