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Abstract The aim of this study was to help disease management and prevention by analyzing the effects of income
and education levels on the health of cardio-cerebrovascular patients. Using the raw data of 2010-2011 Korea Health
& Nutrition Examination Survey, the correlations of health behaviors, general (socio-demographic) characteristics,
body measurements, and blood test results of 3,687 cardio-cerebrovascular patients aged 30 or older were analyzed
based on their income and education levels. The results suggested that lower income and education levels were
correlated with a high prevalence of cardio-cerebrovascular diseases. In addition, the OR values (95% CI) of current
smoking were 0.71 (0.52-0.96) for patients with a high-income and 0.41 (0.29-0.58) for those with a high level of
education, showing a strong correlation between lower levels of income and education and current smoking, which
is related to health deterioration. In terms of one-month drinking and high risk drinking, the OR values (95% CI)
of the patients with a high income were 1.55(1.22-1.95) and 1.42(1.11-1.82), respectively. Drinking was more
prevalent among high-income patients but had no correlation with the education level. The practice of walking had
no significant correlation with both income and education levels. Therefore, it is imperative to emphasize the
importance of temperance to high-income patients, and the importance of quitting smoking to low-income patients,
as well as to provide institutional support.

Key Words : Cardio-cerebrovascular disease, Education level, Health behavior, Income level
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AHEA(ANOVA, analysis of variance)S Eal HizkS
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& $733(Q3)°] 195%(151%) & 7Hd = 3kaL, vk 4

[Table 1] The health behaviors according to income and education level. [values : n (%)]
Variables Total Income level p-value
Q1 Q2 Q3 4
Current smoking 621 177(14.3) 148(16.4) 151(19.5) 145(19.1) 0.005
Drinking >1time/mo 1568 390(31.6) 379(42.1) 385(50.2) 414(34.9) <0.001
High-risk drinking 1282 283(22.7) 323(35.7) 321(41.5) 355(46.8) <0.001
‘Walking 1369 479(38.8) 336(37.3) 286(37.0) 268(35.4) 0512
Education level
<6 6-8 9-11 >12
Current smoking 620 186(10.8) 119(20.9) 194(22.4) 121(23.9) <0.001
Drinking >1time/mo 1567 499(29.0) 275(485) 464(53.8) 329(65.7) <0.001
high-risk drinking 1280 357(20.6) 235(41.1) 398(45.8) 290(57.2) <0.001
walking 1368 600(34.9) 247(43.4) 337(38.8) 184(36.3) 0.179
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[Table 2] General characteristics according to income and education level. [values : n (%) or Mean+SD]
Variables Total Income level p-value
QL Q2 Q3 (82}
3,687(100) 1,249(33.9) 906(24.6) 773(21.0) 759(20.6)
Sex <0.001
Male 1,633(44.3) 466(37.3) 396(43.7) 386(49.9) 386(50.7)
Female 2,054(55.7) 783(62.7) 510(56.3) 387(50.1) 374(49.3)
Agelyr) 63.2+11.3 69.3+9.1 62.6£10.9 59.0+11.1 58.3+11.0 <0.001
Marital status <0.001
Married spouse present 2,838(77.1) 822(65.8) 719(79.6) 642(83.2) 655(86.3)
Seperated-divorced 115(3.1) 61(4.9) 23(25) 25(3.2) 6(0.8)
Widowed 681(185) 346(27.7) 149(16.5) 94(12.2) 92(12.1)
Never married 49(1.3) 20(1.6) 12(1.3) 11(1.4) 6(0.8)
Domicile <0.001
Special-metropolital city 1,570(42.6) 463(37.1) 388(42.8) 351(45.4) 368(485)
Do 2,117(57.4) 786(62.9) 518(57.2) 422(54.6) 391(51.5)
education level(yr) <0.001
<6 1,733(47.1) 899(72.2) 429(47.4) 226(29.3) 179(23.6)
6-8 572(155) 158(12.7) 158(17.5) 148(19.2) 108(14.2)
9-11 869(236) 149(12.0) 2271(25.1) 252(32.6) 241(31.8)
>12 507(13.8) 40(3.2) 91(10.1) 146(18.9) 230(30.3)
Education level
<6 6-8 9-11 =12
1,733(47.1) 572(155) 869(23.6) 507(13.8)
Sex <0.001
Male 1,631(44.3) 439(25.3) 299(52.3) 501(57.7) 392(77.3)
Female 2,050(55.7) 1,204(74.7) 273(47.7) 368(42.3) 115(22.7)
Age(yr) 63.2+11.3 68.7+87 61.8+89 53.4+11.1 5.3+124 <0.001
Marital status <0.001
Married spouse present 2,834(77.1) 1,098(63.4) 496(87.0) TT7(8.5) 463(91.3)
Seperated-divorced 115(3.1) 54(3.1) 22(39) 24(2.8) 15(3.0)
Widowed 679(185) 570(32.9) 50(88) 48(5.5) 11(22)
Never married 49(1.3) 10(0.6) 2(04) 19(2.2) 18(36)
Domicile <0.001
Special -metropolital city 1,569(42.6) 630(36.4) 269(47.0) 391(45.0) 279(55.0)
Do 2,112(57.4) 1,103(63.6) 303(53.0) 478(565.0) 228(45.0)
Income level <0.001
Q1L 1,249(33.9) 899(51.9) 158(27.6) 149(17.1) 40(7.9)
Q2 906(24.6) 429(24.8) 158(27.6) 221(26.1) 91(17.9)
Q3 773(21.0) 226(13.0) 148(25.9) 252(29.0) 146(28.8)
4 759(20.6) 179(10.3) 108(18.9) 241(27.7) 230(45.4)
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HoFEE ‘WA 129 o)A 57.2%(20%)E 7P Al R (p<0.001).

=9k, 20kE 9-11 45.8%(3989), ‘6-81” 41.1%(235 W] MY P2 ‘WKAS 6 Y] Bl&
), ‘6 HIRF 206%(3578) T2 WP BEF 5] T22%@VW)E /P =9y, vy FEE
E Ad¥STEE AR fFosAl =Tt 474%429%), T4F 29.3%(226M), 45 236%(179%)
(P<O.00D). ‘27159 AHES WEFE o] A4 £o8 ASFFE| WETHE WKFES AR

o2 §9l8 zol7t JATHp=0.179). oAl STH(p<0.001).
W] wE AWl 1T BEAS vu s
3.1.2 ASH wELE0 ME ALty EY u, et A% WA 6 H|vFo] 3748 7AZ 7MY
L5FF e dubdol aeky EAL nugS =S, Ity '6-8d 618894, ‘9-11d 58441114,
o, 3 AFL F5Ql)o] 693:91M = 7P E=oka, 129 ol M3t1244 o8 WEFEo] UEFE
Ttk F8(QR) 6261094, F45(Q3) 5901114, T dAWe] A WEFFEe] HETE PT AFL Hob
A Q) B83+1L0A Lo 25550 2842 it A SAFSE {793 Ao]E EAthp<0.001). g
Aol BAHOR Fo3HA FATHPp<0.001). Frule’ & W& ‘WEAF 12 o)4F o] 91.3%(463%) & 7HE
o] H]H-L AZo] B63%(E6H) R /P =g, IokS  Eka, Itk ‘9-114 895%(7771), ‘6-8" 87.0%6(496
AT 82%06421), T T96%(719%W), s W), 6 HINF 634%(1,08%) £o8 wEFEe] 55T
65.8%(8221) 02 A5FF0] ¥24E Fule v F il nlgo] Eoton, FAFORE o3 A}

go] Egton, BAALR fodt ols vt oS YERITHp<0.001).
(p<0.001). QEAQ]D EH-ALFAA AF2L] vl &L ‘WHAF
LEAQl ‘BWHAFAA] AFARS] H]EE AFo] 124 o] 55.0%((279%)E 7 =9kal, Itk 6-8

485%(368H) = 7MY =9kal, Ity TS 45.4%(351 A 47.0%((2699), ‘9-111d" 45.0%(391%), ‘61 w|wF
), Tl 42.8%(3331), 315 37.196(463%) ToZ A& 364%(630%) To 2 WEFFo| GEFE YEA] AT
Shio] h24% A AT Hlge] BAHOR fo  HSE BAHOR felshll WkrHp<0001).
[Table 3] Physical measurements and blood tests according to income and education level. [values: Mean+SD]
. Income level
Variables ol ® ® o p-value
Height (cm) 1565488 159.6+8.8 161.4+9.0 162.249.3 <0.001
Weight (kg) 60.1+10.3 63.1£10.6 655109 65.1£114 <0.001
BMI (kg/m’) 245433 247+34 251432 247+31 0.001
Systolic BP (mmHg) 132.2£17.8 130.3£17.3 129.1£16.5 1282+175 <0.001
Diastolic BP (mmHg) 75.9+10.8 779+10.7 80.0+10.5 79.9+10.7 <0.001
Total cholesterol (mg/dL) 190.5+40.5 191.9+388 194.3+40.1 192.3£394 0.235
Triglyceride (mg/dL) 154.0+111.1 155.1497.2 162.6+109.8 156.4+1404 0.429
LDL-cholesterol (mg/dL) 11364356 116.1+354 120.2438.7 115.2+34.3 0.240
FBS (mg/dL) 109.7+30.4 109.1£31.0 109.9£33.2 1089+32.8 0.903
HbAlc (%) 65+1.3 65t1.2 6.5%1.3 6.4+1.3 0.533
Education level
<6 6-8 9-11 >12
Height (cm) 155.0+8.0 160.5+7.9 163.2£82 167.3£79 <0.001
Weight (kg) 59.3+9.8 64.219.8 65.8+10.7 69.7£11.5 <0.001
BMI (kg/mz) 246+3.4 249+32 24.7£3.1 24.8+3.1 0.300
Systolic BP (mmHg) 132.3£176 130.1£17.8 1280+17.1 1269+15.7 <0.001
Diastolic BP (mmHg) 76.1+10.6 786+10.0 79.7£10.9 81.3£109 <0.001
Total cholesterol (mg/dL) 193.9+40.1 189.9+40.6 190.0£38.8 192.3£394 0.066
Triglyceride (mg/dL) 153.4+107.4 157.24108.7 156.2+989 166.8+158.8 0.161
LDL-cholesterol (mg/dL) 1184+36.1 114.3+37.1 112.9+354 119.1+£36.1 0.153
FBS (mg/dL) 109.5+31.6 109.5+30.0 110.1+33.7 108.0+29.6 0.726
HbAlc (%) 65+1.2 6.5+1.3 6.5+1.4 6.3+1.1 0.083
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[Table 4] The relationship of socio-economic status(SES) and the health behaviors.

Aol 15(1.22-1.95)

]
FAROE FoIg #a
59 RAT T WAL

Variables Income level “Adjusted OR(95% CI) Education level “Adjusted OR(95% CI)

Ql 100 6 100
Current srking @ 076 (057-1.01) 6-8 0.8 (0.65-1.19)
@ 0.73 (054-097) 9-11 074 (056-098)
o 071 (052-0.96) >12 041 (029-058)

al 100 % 100
o . @ 112 (0.90-1.38) 6-8 110 (087-1.3%)
Drinking >1time/mo Q3 125 (099-157) 911 110 (0.89-1.37)
oY 155 (1.22-1.9) >12 109 (0.83-1.43)

Ql 100 % 100
o @ 121 (096-152) 6-8 114 (0.89-1.45)
High-risk drinking Q3 109 (085-1.39) 9-11 103 (083-1.29)
o) 142 (111-182) >12 094 (071-124)

Ql 100 % 100
Walking @ 099 (0.82-1.19) 6-8 143 (116-1.76)
@ 099 (081-121) 911 120 (0.99-1.46)
o 094 (0.76-1.15) >12 107 (0.83-1.37)

" Adjusted variables : sex, age, marital status, domicile, height, weight, systolic BP, and diastolic BP
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