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Analysis of Relative Risk of Stroke by Nutrient Intake Levels
—Case-Control Study in Daegu - Gyeongbuk Area, Korea—
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Abstract

The present study was performed to evaluate energy and nutrients intakes of stroke patients in Daegu -
Gyeongbuk region, and to analyze the relative risk of stroke related to the intake levels of energy and nutrients.
The case subjects (n=100) were selected from newly diagnosed stroke patients at Kyungpook National University
Hospital. The control subjects (n=150) were selected from community residents who did not have stroke history
and were sex and age-matched with the case subjects. The survey was conducted by individual interviews
by trained dietitians using semiquantitative food frequency questionnaires. The odds ratios were calculated by
using unconditional logistic regression. In male subjects, patient group had significantly higher consumption
than the control group in mean daily intakes of energy, all energy yielding nutrients, vitamin Bi, Bs, niacin,
folic acid, vitamin E, phosphorus, potassium, zinc and dietary fiber, and also in the ratio of energy intake from
protein and fat. In women subjects, the patient group consumed significantly lower intakes than the control
group in fat, vitamin C, folic acid, vitamin E, iron, but vice versa in carbohydrate energy ratio. As for men,
the increased intakes of energy, protein, carbohydrate vitamin B; E and niacin, zinc, total fatty acids, mono-
and poly-unsaturated, n-6 fatty acids significantly raised the relative risk of stroke. As for women, the increased
intakes of fat, vitamin A, Bs, B¢, niacin, vitamin C and E, iron, sodium, potassium, selenium, mono-, poly-un-
saturated, n-6 fatty acids, cholesterol, taurine and dietary fiber significantly lowered the relative risk of stroke.
The results of the study demonstrated that the effect of several nutrient intake levels, such as niacin, vitamin
E and fatty acids, on the relative risk of stroke was inconsistent between sex. The reason for this sex difference

needs to be elucidated in a larger scale study.

Key words: stroke, relative risk, odds ratio, nutrient intake, semiquantitative food frequency
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Table 1. Energy and nutrients intakes of the subjects

Baek 5(41)9] #
205492 g, 155464 gHThe 28 %
A BA(310.1 g)o] EHZ—TL(2566 g)oll B8] Fo
T Ateloll fro]&Ql zFelzt ¢l
At o] A== Kim# Jung(3D)e] HEF 34 P 742he

37l ot elxel A

B4k o] A3 Kim#} Jung(31)9) HEF 8} i 24zt
o] A3 666 g, 50.3 goll Hl&] A33] ;F
A el g :]

c Female

ategory Case (n=50) Control (n=75) Case (n=H0) Control (n=75)
Energy (kcal) 2129.7+413.0 (106.4)" 1717.6+272.5 (85.8) 1558.1 +£256.8 (97.3) 1585.84+247.8 (99.1)
Protein (g) 67.4+16.6 (168.5)" 59.4+13.5(148.5) 54.3+13.4 (155.1) 57.0+11.5(162.8)
Fat (g) 473+135 416+£11.7 35.8+10.5" 40.7+109
Carbohydrate (g) 310.1+75.6" 256.6+44.1 249.6+44.5 240.1+38.3
Vit. A (RE) 803.3+327.7 (160.6) 717.9+237.7 (143.5) 699.5+318.6 (162.6) 770.8+244.2 (179.2)
Vit. By (mg) 1.13+0.29 (113.0)" 1.00£0.23 (100.0) 0.95+0.28 (105.5) 0.99+0.23 (110.0)
Vit. Bz (mg) 1.1540.36 (88.4) 1.04+0.29 (80.0) 0.98+0.34 (98.0) 1.03+0.29 (103.0)
Vit. Bs (mg) 1.97+0.44 (151.5)" 1.78+0.45 (136.9) 1.67+0.46 (139.1) 1.824+0.43 (151.6)
Niacin (mg) 16.12+4.14 (134.3)" 13.92+3.38 (116.0) 12.22+3.47 (111.0) 13.32+2.98 (121.0)
Vit. C (mg) 130.0+53.7 (173.3) 122.6+47.7 (163.4) 121.1+55.3 (161.3)" 14354486 (191.3)
Folic acid (pg) 268.9+86.4 (84.0)" 235.6+75.2 (73.6) 225.6+71.2 (70.5)" 256.1£67.1 (80.0)
Vit. E (mg) 15.5+3.3 (155.0)™ 12.7+4.3 (127.1) 12.4+3.3 (124.0)" 14.8+4.6 (148.0)
Ca (mg) 508.3+188.9 (87.6) 469.6+134.6 (80.9) 506.1+185.9 (87.2) 518.2+149.2 (89.3)
P (mg) 998.5+255.9 (172.1)" 885.3+218.9 (152.6) 845.7+234.2 (145.8) 891.6+208.1 (153.7)
Fe (mg) 12.34+2.9 (153.7) 11.5+£2.6 (143.7) 10.3+2.4 (117.1)" 11.7+2.6 (167.1)
Na (mg) 3743.2+1270.7 (311.9) 3653.1 +£1234.7 (304.4) 3741.9+1706.3 (311.8) 3901.8+1011.5 (325.1)
K (mg) 2776.5+760.4 (59.1)" 2438.8+£591.1 (51.8) 2391.2+708.5 (50.8) 2613.2+607.2 (55.6)
Zn (mg) 9.1+21(126.3)" 7.7+15(106.9) 74+1.4(123.3) 75+1.4(125.0)
Se (pg) 18.7+7.6 (44.5) 16.3+7.4 (38.8) 15.1£7.9 (35.9) 16.8+6.7 (40.0)
Cholesterol (mg) 256.64+95.0 236.1+96.1 193.9+116.9 198.8+69.8
Dietary fiber (g) 215+5.5(82.6) 19.5+5.4 (75.0) 19.3+5.6 (87.7)" 21.3+4.7 (96.8)
% Energy
Protein 12.71 £2.05° 13.80+£1.93 13.88£2.01 14.36 £1.58
Fat 20.06+4.18" 21.77+4.69 20.52+£4.08 22.98+£4.20
Carbohydrate 58.05+7.89 59.93+£6.39 64.30+6.35" 60.76 +5.34

DValues are mean+SD (% KDRI, energy: % EER, vitamin E, Na, K, dietary fiber: % Al, others: % EAR).
“p<0.05, "p<0.001; significant difference between two groups (case & control) in the same sex by Student’s t-test.
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Table 2. Odds ratio of stroke risk in relation to the intake levels of energy, protein, fat and carbohydrate

Intake level Male Intake level Female

(cutoff) Case Control Y (959% CD? (cutoff) Case Control OR” (95% CI)”
Energy (kcal) Energy (kcal)
Low” (<1525) 4(80) 18(24.0) 1.00 Low (<1399.7) 15 (30.0) 18 (24.0)  1.00
Medium 13(26.0) 38(50.7) 154(044~539)  Medium 27 (54.0) 38(50.7)  0.85(0.37~1.98)
High (>1916) 33(66.0) 19(253) 7.82(2.30~2652)" High (>1763.0) 8(16.0) 19(253) 051 (0.17~1.48)
Protein (g) Protein (g)
Low (<486) 6(12.0) 18(24.0) 1.00 Low (<48.0) 19 (38.0) 18(24.0)  1.00
Medium 23(46.0) 38 (50.7) 1.82(0.63~524)  Medium 20 (40.0) 38(50.7)  0.50(0.22~1.16)
High (>685) 21(42.0) 19(253) 3.32(1.09~10.09)" High (=62.0) 11 (22.0) 19(253)  0.55(0.21~1.47)
Fat (g) Fat (g)
Low (<34.8) 9(180) 18(240) 1.00 Low (<32.4) 23 (46.0) 18(24.0)  1.00
Medium 21 (42.0) 38 (50.7) 1.11(0.42~2.89)  Medium 19 (38.0) 38 (50.7)  0.40 (0.17~0.90)"
High (=486) 20(40.0) 19(253) 2.11(0.76~5.82)  High (>48.2) 8(16.0) 19(253)  0.33(0.12~0.92)"
Carbohydrate (g) Carbohydrate (g)
Low (<227.1) 9(18.0) 18(24.0) 1.00 Low (<214.2) 12 (24.0) 18(24.0)  1.00
Medium 8(16.0) 38(50.7) 0.42(0.14~127)  Medium 24 (48.0) 38(50.7)  0.95(0.39~2.31)
High (>283.9) 33(66.0) 19(253) 3.47(1.31~9.25)° High (>2683) 14 (28.0) 19(253)  1.11(0.41~3.02)

UCrude odds ratio. 295% confidence interval "p<0.05.

YClassified with quartile according to nutrient intake level of control group. Low: 1st quartile, Medium: 2nd & 3rd quartiles, High:

4th quartile.
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Table 3. Odds ratio of stroke risk in relation to the intake levels of vitamins

SRR

o]47] -

44

. o] 31]@

Intake level Male Intake level Female
(cutoff) Case Control  ORY (95% CD? (cutoff) Case Control ~ OR" (95% CI)?

Vit. A (RE.) Vit. A (RE.)

Low” (<529.6) 7(14.0) 18 (24.0) 1.00 Low (<577.5) 24 (48.0) 18 (24.0) 1.00

Medium 29 (58.0) 38 (50.7) 1.96 (0.72~5.32) Medium 18 (36.0) 38 (50.7) 0.36 (0.16~0.81)"

High (=876.2) 14(28.0) 19 (25.3) 1.89 (0.62~5.76) High (=970.9) 8(16.0) 19 (25.3) 0.32 (0.11~0.88)"
B-Carotene (pg) B-Carotene (ng)

Low (<2604) 8 (16.0) 18 (24.0) 1.00 Low (<2595) 18 (36.0) 18 (24.0) 1.00

Medium 32 (64.0) 38 (50.7) 1.90 (0.73~4.93) Medium 23 (46.0) 38 (50.7) 0.61 (0.26~1.39)

High (=>4486) 10 (20.0) 19 (25.3) 1.18 (0.38~3.67) High (=4759) 9(18.0) 19 (25.3) 0.47 (0.17~1.32)
Vit. B1 (mg) Vit. B (mg)

Low (<0.8) 7(14.0) 18 (24.0) 1.00 Low (<0.8) 19 (38.0) 18 (24.0) 1.00

Medium 20 (40.0) 38 (50.7) 1.35(0.48~3.78) Medium 20 (40.0) 38 (50.7) 0.50 (0.22~1.16)

High (=1.2) 23 (46.0) 19 (25.3) 3.11 (1.07~9.01)" High (=1.1) 11 (22.0) 19 (25.3) 0.55 (0.21~1.47)
Vit. B2 (mg) Vit. B2 (mg)

Low (<0.8) 7(14.0) 18 (24.0) 1.00 Low (<0.8) 19 (38.0) 18 (24.0) 1.00

Medium 25 (50.0) 38 (50.7) 1.69 (0.62~4.64) Medium 16 (32.0) 38 (50.7) 0.40 (0.17~0.95)"

High (=1.2) 18 (36.0) 19 (25.3) 2.44 (0.82~7.21) High (=1.2) 15 (30.0) 19 (25.3) 0.75 (0.29~1.91)
Vit. Bs (mg) Vit. Bs (mg)

Low (<£1.5) 6(12.0) 18 (24.0) 1.00 Low (<£1.5) 22 (44.0) 18 (24.0) 1.00

Medium 26 (52.0) 38 (50.7) 2.05(0.72~5.87) Medium 17 (34.0) 38 (50.7) 0.37 (0.16~0.85)"

High (=2.0) 18 (36.0) 19 (25.3) 2.84 (0.92~8.77) High (=2.1) 11 (22.0) 19 (25.3) 0.47 (0.18~1.25)
Niacin (mg) Niacin (mg)

Low (<11.4) 5(10.0) 18 (24.0) 1.00 Low (<11.5) 24 (48.0) 18 (24.0) 1.00

Medium 21 (42.0) 38 (50.7) 1.99 (0.65~6.13) Medium 18 (36.0) 38 (50.7) 0.36 (0.16~0.81)"

High (>15.8) 24 (48.0) 19 (25.3) 455 (1.43~14.5)" High (>14.9) 8(16.0) 19 (25.3) 0.32 (0.11~0.88)"
Vit. C (mg) Vit. C (mg)

Low (<89.6) 10 (20.0) 18 (24.0) 1.00 Low (<108.0) 24 (48.0) 18 (24.0) 1.00

Medium 25(50.0) 38 (50.7) 1.18 (0.47~2.98) Medium 17 (34.0) 38 (50.7) 0.34 (0.15~0.78)"

High (=145.4) 15 (30.0) 19 (25.3) 1.42 (0.51~3.97) High (=173.6) 9(18.0) 19 (25.3) 0.36 (0.13~0.97)"
Folic acid (pg) Folic acid (ng)

Low (<187.8) 8(16.0) 18 (24.0) 1.00 Low (<208.3) 21 (42.0) 18 (24.0) 1.00

Medium 20 (40.0) 38 (50.7) 1.18 (0.44~3.20) Medium 20 (40.0) 38 (50.7) 0.45 (0.20~1.04)

High (=273.9) 22 (44.0) 19 (25.3) 2.61 (0.93~7.33) High (=298.1) 9(18.0) 19 (25.3) 0.41 (0.15~1.12)
Vit. E (mg) Vit. E (mg)

Low (<10.5) 3(6.0) 18 (24.0) 1.00 Low (<12.1) 26 (52.0) 18 (24.0) 1.00

Medium 20 (40.0)  38(50.7) 3.16 (0.83~12.0) Medium 19 (38.0) 38 (50.7) 0.35(0.15~0.78)"

High (=14.7) 27 (54.0) 19 (25.3) 852 (2.20~33.0)" High (=16.9) 5(10.0) 19 (25.3) 0.18 (0.06~0.58)"

DCrude odds ratio. ?95% confidence interval "p<0.05.
YClassified with quartile according to nutrient intake level of control group. Low: 1st quartile, Medium: 2nd & 3rd quartiles, High:

4th quartile.
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Table 4. Odds ratio of stroke risk in relation to the intake levels of minerals

Intake level Male Intake level Female
(cutoff) Case Control  OR" (95% CD” (cutoff) Case Control  OR" (95% CD)”

Ca (mg) Ca (mg)

Low” (<362.8) 10 (20.0) 18(24.0)0  1.00 Low (<411.5) 19 (38.0) 18 (24.0) 1.00

Medium 25 (50.0) 38 (50.7) 1.18 (0.47~2.98) Medium 19 (38.0) 38 (50.7) 0.47 (0.20~1.11)

High (=580.5) 15 (30.0) 19 (25.3) 1.42 (0.51~3.97) High (=639.5) 12 (24.0) 19 (25.3) 0.60 (0.23~1.58)
P (mg) P (mg)

Low (<694.4) 6 (12.0) 18 (24.0)  1.00 Low (<709.6) 17 (34.0) 18 (24.0) 1.00

Medium 26 (52.0) 38 (50.7)  2.05(0.72~5.87) Medium 23 (46.0) 38 (50.7) 0.64 (0.28~1.49)

High (=1035.0) 18(36.0) 19 (25.3) 2.84(0.92~8.77) High (=1029.5) 10 (20.0) 19 (25.3) 0.56 (0.20~1.53)
Fe (mg) Fe (mg)

Low (<9.7) 10 (20.0) 18(24.0)0  1.00 Low (<9.6) 21 (42.0) 18 (24.0) 1.00

Medium 22 (44.0) 38 (50.7) 1.04 (0.41~2.65) Medium 26 (52.0) 38 (50.7) 0.59 (0.26~1.31)

High (>13.1) 18 (36.0) 19 (25.3) 1.71 (0.62~4.67) High (>=13.9) 3(6.0) 19 (25.3) 0.14 (0.03~0.53)"
Na (mg) Na (mg)

Low (<2737) 10 (20.0) 18 (24.0)0  1.00 Low (<3174) 24 (48.0) 18 (24.0) 1.00

Medium 28 (56.0) 38 (50.7)  1.33(0.53~3.31) Medium 14 (28.0) 38 (50.7) 0.28 (0.12~0.66)"

High (=>4403) 12 (24.0) 19 (25.3)  1.14 (0.40~3.28) High (>4537) 12 (24.0) 19 (25.3) 0.47 (0.18~1.22)
K (mg) K (mg)

Low(<2000) 9 (18.0) 18 (24.00  1.00 Low (<2175) 22 (44.0) 18 (24.0) 1.00

Medium 17 (34.0) 38 (50.7)  0.90 (0.34~2.39) Medium 16 (32.0) 38 (50.7) 0.35(0.15~0.81)"

High (=2838) 24 (48.0) 19 (25.3) 2.53 (0.93~6.88) High (=2958) 12 (24.0) 19 (25.3) 0.52 (0.20~1.34)
7Zn (mg) Zn (mg)

Low (<6.8) 9 (18.0) 18 (24.0)  1.00 Low (<6.5) 14 (28.0) 18 (24.0) 1.00

Medium 9 (18.0) 38 (50.7)  0.47 (0.16~1.40) Medium 27 (54.0) 38 (50.7) 0.91 (0.39~2.15)

High (=8.6) 32 (64.0) 19 (25.3)  3.37 (1.26~8.98)" High (=8.3) 9 (18.0) 19 (25.3) 0.61 (0.21~1.75)
Se (ng) Se (ng)

Low (<11.0) 8 (16.0) 18 (24.0)0  1.00 Low (<12.6) 24 (48.0) 18 (24.0) 1.00

Medium 23 (46.0) 38(50.7) 1.36(0.51~3.63) Medium 18 (36.0) 38 (50.7) 0.36 (0.16~0.81)"

High (=20.7) 19 (38.0) 19 (25.3) 2.25(0.79~6.42) High (>=21.8) 8(16.0) 19 (25.3) 0.32 (0.11~0.88)"

UCrude odds ratio. 295% confidence interval “p<0.05.

YClassified with quartile according to nutrient intake level of control group. Low: 1st quartile, Medium: 2nd & 3rd quartiles, High:

4th quartile.
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Table 5. Odds ratio of stroke risk in relation to the intake levels of fatty acids

Intake level Male Intake level Female

(cutoff) Case Control ~ ORY (95% CI?) (cutoff) Case Control ~ ORY (95% CI)”
Total FA (g) Total FA (g)

Low” (<184) 2 (4.0) 18 (24.0) 1.00 Low (<19.6) 19 (38.0) 18 (24.0) 1.00

Medium 27 (54.0) 38 (50.7) 6.40 (1.37~29.8)" Medium 23 (46.0) 38 (50.7) 0.57 (0.25~1.31)

High (=28.7) 21 (42.0) 19 (25.3) 9.95 (2.03~48.6)" High (=31.7) 8(16.0) 19 (25.3) 0.40 (0.14~1.14)
SFA (g) SFA (g)

Low (<5.1) 9(18.0) 18 (24.0) 1.00 Low (<4.5) 13 (26.0) 18 (24.0) 1.00

Medium 20 (40.0) 38 (50.7) 1.05 (0.40~2.77) Medium 30 (60.0) 38 (50.7) 1.09 (0.46~2.58)

High (=8.6) 21 (42.0) 19 (25.3) 2.21 (0.80~6.09) High (>9.3) 7 (14.0) 19 (25.3) 0.51 (0.17~1.57)
MUFA (g) MUFA (g)

Low (<6.9) 6 (12.0) 18 (24.0) 1.00 Low (<6.8) 23 (46.0) 18 (24.0) 1.00

Medium 24 (48.0) 38 (50.7) 1.90 (0.66~5.45) Medium 19 (38.0) 38 (50.7) 0.39 (0.17~0.90)"

High (=10.4) 20 (40.0) 19 (25.3) 3.16 (1.03~9.65)" High (=10.9) 8(16.0) 19 (25.3) 0.33(0.12~0.92)"
PUFA (g) PUFA (g)

Low (<7.0) 1(2.0) 18 (24.0) 1.00 Low (<8.1) 22 (44.0) 18 (24.0) 1.00

Medium 25 (50.0) 38 (50.7) 11.8 (1.49~94.2)" Medium 25 (50.0) 38 (50.7) 0.54 (0.24~1.20)

High (>9.8) 24 (48.0) 19 (25.3) 22.7 (2.78~185)" High (=11.7) 3 (6.0) 19 (25.3) 0.13 (0.03~0.51)"
n-6 (g) n-6 (g)

Low (<6.0) 1(2.0) 18 (24.0) 1.00 Low (<7.2) 25 (50.0) 18 (24.0) 1.00

Medium 17 (34.0) 38 (50.7) 8.05 (0.99~65.2) Medium 20 (40.0) 38 (50.7) 0.38 (0.17~0.85)"

High (=84) 32 (64.0) 19 (25.3) 30.2 (3.74~245)" High (=9.8) 5(10.0) 19 (25.3) 0.19 (0.06~0.60)"
n-3 (g) n-3 (g)

Low (<0.8) 6 (12.0) 18 (24.0) 1.00 Low (<0.9) 15 (30.0) 18 (24.0) 1.00

Medium 33 (66.0) 38 (50.7) 2.61 (0.93~7.33) Medium 29 (58.0) 38 (50.7) 0.92 (0.40~2.12)

High (>1.6) 11 (22.0) 19 (25.3) 1.74 (0.53~5.68) High (=1.7) 6 (12.0) 19 (25.3) 0.38 (0.12~1.19)

})Crude odds ratio. 295% confidence interval "p<0.05.
YClassified with quartile according to nutrient intake level of control group. Low: 1st quartile, Medium: 2nd & 3rd quartiles, High:
4th quartile.
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Table 6. Odds ratio of stroke risk in relation to the intake levels of other nutrients

Intake level Male Intake level Female
(cutoff) Case Control ~ OR” (95% CI”) (cutoff) Case Control ~ OR" (95% CI)?

Cholesterol (mg) Cholesterol (mg)

Low” (<165.3) 8(16.0) 18 (24.0) 1.00 Low (<£154.6) 27 (54.0) 18 (24.0) 1.00

Medium 24 (48.0) 38 (50.7) 1.42 (0.54~3.78) Medium 10 (20.0) 38 (50.7) 0.18 (0.07~0.44)"

High (=283.1) 18 (36.0) 19 (25.3) 2.13 (0.74~6.11) High (=238.0) 13 (26.0) 19 (25.3) 0.46 (0.18~1.15)
Taurine (mg) Taurine (mg)

Low (<0.1) 15 (30.0) 18 (24.0) 1.00 Low (<0.1) 20 (40.0) 18 (24.0) 1.00

Medium 18 (36.0) 38 (50.7) 0.57 (0.23~1.38) Medium 26 (52.0) 38 (50.7) 0.62 (0.27~1.38)

High (=0.2) 17 (34.0) 19 (25.3) 1.07 (0.42~2.77) High (=0.5) 4 (8.0) 19 (25.3) 0.19 (0.05~0.66)"
Dietary fiber (g) Dietary fiber (g)

Low (<15.8) 9(18.0) 18 (24.0) 1.00 Low (<17.8) 23 (46.0) 18 (24.0) 1.00

Medium 23 (46.0) 38 (50.7) 1.21 (0.47~3.14) Medium 18 (36.0) 38 (50.7) 0.37 (0.16~0.85)"

High (=22.8) 18 (36.0) 19 (25.3) 1.90 (0.68~5.29) High (=24.6) 9 (18.0) 19 (25.3) 0.37 (0.14~1.01)

UCrude odds ratio. 295% confidence interval “p<0.05.
YClassified with quartile according to nutrient intake level of control group. Low: 1st quartile, Medium: 2nd & 3rd quartiles, High:
4th quartile.
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