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Abstract

The consumption of fruits and vegetables is recognized as one of the contributing factors for preventing heart disease.
However, recommendations of fruits and vegetables for preventing cardiovascular disease (CVD) have not yet been
investigated in Korea. We conducted this study to determine the amounts of fruits and vegetables which would lower
the risk of cardiovascular disease in Koreans. This study used cross-sectional data from the Fifth Korea National Health
and Nutrition Examination Survey in 2010-2011. Subjects were community-dwelling, 2,639 men and 3,720 women
aged 40-79 years. The estimated 10-year risk of CVD was calculated by the Pooled Cohort Equation (PCE). The
amount and diversity of fruits and vegetables consumed were obtained by using 24-hour dietary recall data. Fruit and
vegetable consumption is expressed as an odds ratio (OR) of individuals in the highest tertile compared with those
in the lowest tertile. Men having a high consumption of fruits (OR : 0.772 ; 95 % confidence interval (CI) 0.597-0.997),
vegetables (OR : 0.672 ; 95% CI 0.512-0.883) and vegetables plus fruits (OR : 0.604 ; 95% CI 0.452-0.807) showed
a lower risk of CVD. Similarly for women, those having a high consumption of fruits (OR : 0.340 ; 95% CI 0.259-0.445),
vegetables (OR : 0.628 ; 95% CI 0.496-0.796) and fruits and vegetables (OR : 0.395 ; 95% CI 0.306-0.510) demonstrated
a lower risk of CVD. Dietary diversity of fruits, vegetables and both vegetables and fruits was associated with a significantly
reduced risk of CVD in men (P for trend <0.05, P for trend <0.001, P for trend <0.001, respectively) and women
(P for trend <0.001, P for trend <0.001, P for trend <0.001, respectively). There is a clear association between the
estimated 10-year CVD risk and consumption of fruits and vegetables with regard to the total amount and variety
consumed by healthy Korean adults.
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(Table 1) General characteristics of the subjects
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Variable Men (n=2,412) Women (n=3,453) Total (n=5,865)

Age (years)" 53.4+0.257 54.5+0.245 54.0+0.217
BMI (kg/m’)" 24.1+0.072 24.0+0.070 24.120.050
Residence”

Big city 971(41.7) 1461(44.0) 2432(42.9)

Small and Medium-sized cities 855(32.7) 1227(33.1) 2082(32.9)

Small towns 586(25.6) 765(22.8) 1351(24.2)
Income”

Low 481(15.3) 848(21.1) 1329(18.3)

Medium-low 610(26.4) 877(27.9) 1487(27.2)

Medium-high 644(29.0) 828(25.0) 1472(27.0)

High 677(29.3) 900(25.9) 1577(27.6)
Occupationz)

Office 793(37.6) 837(28.1) 1630(32.7)

Physical labor 1081(46.7) 921(28.0) 2002(37.0)

Unemployed 538(15.7) 1695(44.0) 2233(30.3)
Alcohol drinking”

Yes 2269(94.5) 2597(78.5) 4866(86.2)

No 143(5.5) 856(21.5) 999(13.8)
Physical activityz)

Yes 989(42.6) 1227(35.3) 2216(38.8)

No 1423(57.4) 2226(64.7) 3649(61.2)
YMean + SE
N(%)
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(Table 2) Sociodemographic variables according to tertile of fruits and vegetables consumption in men and women

Fruits Vegetables
Variable P- P-
T1 T2 T3 value? T1 T2 T3 value
Men (n= 2,412)
N 1144 464 804 804 804 804
Median (servings/d) 0.00 0.99 3.46 1.81 5.10 10.19
(0.00-0.00)  (0.16-1.65)  (1.67-25.85) (0.00-3.49)  (3.50-6.95)  (6.96-57.01)
Residence"
Big city 430(39.6) 191(41.9) 350(44.7) 336(45.8) 317(37.4) 318(42.2)
Small and
Medium-sized cities 406(32.8) 169(34.0) 280(31.8) 0.464 280(30.0) 289(36.7) 286(31.2) 0.066
Small towns 308(27.6) 104(24.1) 174(23.5) 188(24.2) 198(25.9) 200(26.6)
Income"
Low 264(18.7) 83(12.9) 134(11.5) 215(19.5) 148(14.7) 118(11.9)
Medium-low 305(28.1) 114(25.1) 191(24.6) 197(28.1) 206(26.9) 207(24.3)
Medium-high 285(25.8) 138(34.9) 221(30.5) 0.001 187(25.7) 225(31.1) 232(30.0) 0:003
High 290(27.4) 129(27.1) 258(33.4) 205(26.7) 225(27.3) 247(33.8)
Occupationl)
Office 323(33.2) 150(36.6) 320(44.8) 242(37.3) 286(38.6) 265(37.0)
Physical labor 567(51.0) 205(46.1) 309(40.8) 0.001 347(43.2) 350(47.4) 384(49.3) 0.057
Unemployed 254(15.9) 109(17.3) 175(14.4) 215(19.5) 168(14.1) 155(13.7)
Women (n= 3,453)
N 1251 1051 1151 1154 1149 1150
Median (servings/d) 0.00 112 4.08 0.9 3.48 7.78
(0.00-0.00)  (0.16-2.08)  (2.09-65.66) (0.00-2.17)  (2.18-5.14)  (5.15-53.20)
Residence"
Big city 476(41.3) 464(45.0) 521(46.2) 517(46.5) 476(43.2) 468(42.3)
Small and
Mediumosized cities 446(32.8) 375(33.5) 406(33.2) 0.200 377(30.4) 427(34.9) 423(34.2) 0.372
Small towns 329(25.9) 212(21.5) 224(20.6) 260(23.1) 246(21.9) 259(23.5)
Income"
Low 424(28.6) 231(20.0) 193(13.9) 323(24.4) 273(20.5) 252(18.5)
Medium-low 317(29.1) 289(29.1) 271(25.5) 0.000 307(29.1) 291(27.4) 279(27.2) 0.05]
Medium-high 261(21.2) 250(25.4) 317(29.0) 254(23.5) 283(26.3) 291(25.4)
High 249(21.1) 281(25.5) 370(31.7) 270(23.0) 302(25.9) 328(28.9)
Occupation])
Office 306(29.5) 238(25.3) 293(28.8) 272(27.9) 296(30.2) 269(26.0)
Physical labor 366(28.7) 277(28.6) 278(26.7) 0.354 283(26.2) 300(27.1) 338(30.8) 0.148
Unemployed 579(41.8) 536(46.1) 580(44.6) 599(45.9) 553(42.7) 543(43.2)
IN(%)

2)Signiﬁcance as determined by Chi-Square test
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(Table 3) Sociodemographic variables according to tertile of fruits and vegetables variety scores in men and

women
Fruits Vegetables
Variable P IS
Tl T2 T3 2 Tl T2 T3
-value -value
Men (n= 2,412)
N 989 746 677 829 986 597
0.00 1.00
Median (no./d) (0.00-0.00)  (1.00-1.00) (2.0%?500) (0.0%?7().00) (8.03;?(1).00) (12.5(3);(2)(3).00)
Residence”
Big city 361(382)  311(46.0)  299(42.5) 209(38.7)  394(40.0)  278(48.4)
Small and Medium-sized cities 347(32.8)  255(30.8)  253(34.4)  0.087 283(31.8)  369(35.2)  203(29.7)  0.012
Small towns 281(29.0)  180(23.2)  125(23.1) 247(29.4)  223(24.8) 116(21.9)
Income])
Low 236(19.4)  146(13.2) 99(11.1) 252(23.6)  177(12.6) 52(8.7)
Medium-low 266(28.7)  192(26.5)  152(22.9) 0,000 237(29.7)  245(25.9) 128(22.9) 0,000
Medium-high 244(25.0)  196(30.4)  204(33.6) 186(27.0)  279(30.3) 179(29.5)
High 243(26.9)  212(29.9)  222(32.4) 154(19.6)  285(31.1)  238(39.0)
Occupationl)
Office 270(31.2)  240(38.3)  283(46.6) 173(26.3)  337(38.8)  283(50.5)
Physical labor 501(52.8)  345(45.9)  235(38.3)  0.000 410(51.0)  434(46.2)  237(42.1)  0.000
Unemployed 218(16.0)  161(15.8)  159(15.0) 246(22.7)  215(15.1) 77(7.5)
Women (n= 3,453)
N 2226 711 516 1402 1055 996
Median (no/d) 1.00 2.00 3.00 5.00 9.00 13.00
(0.00-1.00)  (2.00-2.00) (3.00-11.00) (0.00-7.00)  (8.00-10.00) (11.00-23.00)
Residence”
Big city 882(41.4)  332(51.5)  247(45.1) 543(41.0)  461(44.4)  457(47.8)
Small and Medium-sized cities 786(33.6)  245(28.9)  196(37.3)  0.001 494(33.5)  374(33.5)  359(32.3)  0.073
Small towns 558(25.0)  134(19.6)  73(17.6) 365(25.6)  220(22.0) 180(19.9)
Income])
Low 655(25.3)  127(14.3)  66(12.3) 467(29.1)  229(18.0) 152(13.3)
Medium-low 593(29.3)  173(26.3)  111(23.9) 0.000 383(30.2)  264(27.3)  230(25.2) 0,000
Medium-high 481(22.5)  201(29.5)  146(30.4) 284(22.0)  270(26.3)  274(27.9)
High 497(23.0)  210(30.0)  193(33.4) 268(18.6)  292(28.3)  340(33.5)
Occupationl)
Office 546(28.5)  156(25.4)  135(29.7) 257(22.5)  285(30.6)  295(33.0)
Physical labor 655(30.0)  176(25.8) 90(21.9)  0.008 402(28.5)  272(27.2) 247(28.1)  0.000
Unemployed 1025(41.5)  379(48.8)  291(48.3) 743(49.0)  498(42.2)  454(38.9)
Y N©%)

2)Signiﬁcance as determined by Chi-Square test
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(Table 4) Odds ratios of cardiovascular disease risk by tertile of fruits, vegetables and fruits and vegetables

consumption
Men (n=2,412) Women (n=3,453)
Variable P P
Tl T2 T3 Tl T2 T3
trend trend
Fruits
N 1144 464 804 1251 1051 1151
Median 0.00 0.99 3.46 0.00 1.12 4.08
(servings/d) (0.00-0.00) (0.16-1.65) (1.67-25.85) (0.00-0.00)  (0.16-2.08) (2.09-65.66)
0.751 0.764 0.623 0.371
Crude OR 1.00 7 ’ 0.035 1.00 ! 0.000
(0.569-0.992)  (0.608-0.959) (0.486-0.799)  (0.291-0.474)
0.682 0.772 0.566 0.340
. 1)
Adjusted OR 1.00 0.035 1.00 0.000
Juste (0.492-0.944)  (0.597-0.997) (0.431-0.744)  (0.259-0.445)
Vegetables
N 804 804 804 1154 1149 1150
Median 1.81 5.10 10.19 0.9 3.48 7.78
(servings/d) (0.00-3.49)  (3.50-6.95) (6.96-57.01) (0.00-2.17)  (2.18-5.14) (5.15-53.20)
0.676 0.663 0.700 0.657
Crude OR 1.00 0.001 1.00 0.000
rude (0.530-0.861)  (0.518-0.850) (0.569-0.862)  (0.533-0.811)
0.730 0.672 0.692 0.628
. 1)
A R 1.00 0.014 1.00 0.000
djusted O (0.553-0.964)  (0.512-0.883) (0.553-0.865)  (0.496-0.796)
F&V
N 812 841 759 1144 1269 1040
Median 2.70 6.79 12.97 1.96 5.45 11.19
(servings/d) (0.00-4.76)  (4.77-9.16) (9.17-57.01) (0.00-3.63)  (3.64-7.95) (7.96-70.58)
Crude OR 100 0.676 0.613 0.000 100 0.487 0.426 0.000
ruade B . B .
(0.537-0.851)  (0.471-0.799) (0.395-0.600)  (0.335-0.541)
0.728 0.604 0.449 0.395
Adjusted OR" 1.00 0.002 1.00 0.000

(0.567-0.935)  (0.452-0.807)

(0.350-0.576)  (0.306-0.510)

l)Adjusted for residence, income, occupation, BMI, alcohol drinking, physical activity
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(Table 5) Odds ratios of cardiovascular disease risk by tertile of fruits, vegetables and fruits and vegetables

variety scores

Men (n=2,412)

Women (n=3,453)

Variable P P
Tl T2 T3 Tl T2 T3
trend trend
Fruits
N 989 746 677 2226 711 516
0.00 1.00 2.00
Median (n0./d) 1.00 2.00 3.00
(0.00-0.00)  (1.00-1.00) (2.00-9.00) (0.00-1.00)  (2.00-2.00) (3.00-11.00)
0.862 0.671 0.449 0.359
Crude OR 1.00 0.006 1.00 0.000
(0.663-1.120)  (0.524-0.859) (0.346-0.581)  (0.268-0.480)
_ 0 0.872 0.686 0.413 0.342
Adjusted OR 1.00 0.042 1.00 0.000
(0.650-1.169)  (0.512-0.920) (0.309-0.552)  (0.246-0.476)
Vegetables
N 829 986 597 1402 1055 996
. 6.00 9.00 13.00 5.00 9.00 13.00
Median (no./d)
(0.00-7.00)  (8.00-11.00)  (12.00-23.00) (0.00-7.00)  (8.00-10.00)  (11.00-23.00)
0.537 0.322 0.483 0.253
Crude OR 1.00 0.000 1.00 0.000
(0.421-0.684)  (0.242-0.428) (0.386-0.603)  (0.199-0.321)
0.657 0.466 0.576 0311
Adjusted OR" 1.00 0.000 1.00 0.000
(0.494-0.874)  (0.336-0.646) (0.449-0.739)  (0.240-0.405)
F&V
N 866 901 645 1370 954 1129
6.00 10.00 15.00 6.00 10.00 14.00
Median (no./d)
(0.00-8.00)  (9.00-12.00)  (13.00-27.00) (0.00-8.00)  (9.00-11.00)  (12.00-28.00)
0.506 0.285 0.490 0.243
Crude OR 1.00 0.000 1.00 0.000
(0.392-0.655)  (0.215-0.378) (0.400-0.600)  (0.194-0.306)
) H 0.599 0.380 0.548 0.285
Adjusted OR 1.00 000 1.00 0.000

(0.446-0.804)  (0.275-0.524)

(0.429-0.700)  (0.221-0.368)

l)Adjusted for residence, income, BMI, occupation, alcohol drinking, physical activity
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