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Relationship between food and nutrient intake and the risk
of hypertriglyceridemia in Vietnamese women residing in Bavi:
the Korean Genome and Epidemiology Study (KoGES)*

Kim, Jeong Ki' - Kim, Ji Myung® - Kim, Hyesook' - Chung, Hye Won’ - Chang, Namsoo"
'Department of Nutritional Science and Food Management, Ewha Womans University, Seoul 120-750, Korea
’Department of Food and Nutritional Sciences, Hanbuk University, Dongducheon 483-777, Korea
’Department of Obstetrics and Gynecology, Ewha Womans University School of Medicine, Seoul 158-710, Korea

ABSTRACT

The purpose of this study is to investigate the proportion and associated risk factors of hypertriglyceridemia in rural
Vietnamese women. Research data were collected as part of the Korean Genome and Epidemiology Study (KoGES). A
cross-sectional study of 957 Vietnamese women in their 20 to 30s was conducted in rural areas of Bavi, Vietnam. Sub-
jects were classified as hypertriglyceridemic (serum TG > 150 mg/dL). Demographic, socio-economic details, anthro-
pometric measurements, and blood profiles were recorded. The proportion of hypertriglyceridemic subjects was 22.0%,
and the mean age of hypertriglyceridemics subjects was older than that of normo-triglyceridemic subjects (p < 0.05).
In hypertriglyceridemic subjects, height, HDL-cholesterol, and LDL-cholesterol were significantly lower, compared to
subjects with normo-triglyceridemia, while weight, body mass index, waist hip ratio, body fat %, blood pressure, fast-
ing blood sugar, total cholesterol, and atherogenic index were higher, compared to those with normo-triglyceridemia.
Intake of cereal and cereal products, total plant food, and cereal/potato fiber in subjects with hypertriglyceridemia was
significantly higher, compared to normo-triglyceridemic subjects. Hypertriglyceridemic subjects had a significantly
lower intake of animal calcium and retinol than normo-triglyceridemic subjects. Significant positive relationships were
observed between the prevalence of hypertriglyceridemia and consumption of total plant food [OR (95% CI) for the
highest tertile, compared to the lowest: 1.764 (1.131-2.750); p for trend = 0.008] and crude fiber [OR (95% CI) for the
highest tertile compared to the lowest: 1.651 (1.092—2.497); p for trend = 0.027]. In addition, a significant inverse rela-
tionship was observed between the prevalence of hypertriglyceridemia and cholesterol intake [OR (95% CI) for the
highest tertile, compared to the lowest: 0.601 (0.400—0.901); p for trend = 0.012]. These findings may provide basic
data for use by policymakers and dieticians in future development of nutrition and health programs to encourage
healthier eating habits, and to prevent hypertriglyceridemia advancing cardiovascular disease in rural Vietnamese
women. (Korean J Nutr 2013; 46(1): 15 ~ 25)

KEY WORDS: Vietnamese women, hypertriglyceridemia, cereals, total plant food.
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Table 1. General characteristics and health behaviors according to plasma friglyceride level
Normal TG < 150 mg/dL High TG > 150 mg/dL

All (n = 957) (n = 746) (=211 p value

Age (y) 27.1 +29" 27.0+29 275+28 0.013”
(range) (19-33) (19-31) (19-33)

Education ¥ =3.178"
< Elementary 154 (16.1)” 113 (15.2) 41 (19.4) NS
Middle school 488 (51.0) 378 (50.7) 110 (52.1)
> High school 314 (32.8) 254 (34.1) 60 (28.4)

Monthly income (million Vietnam Dong) ¥ =2.032
< 1.5 259 (27.1) 208 (27.9) 51 (24.3) NS
1.5-3.0 396 (41.4) 301 (40.4) 95 (45.2)
> 3.0 300 (31.3) 236 (31.7) 64 (30.5)

Occupation ' =3.814
Professionals or managers or officers 56 ( 5.9) 42 ( 5.6) 14 ( 6.7) NS

or technicians
Service workers 87 ( 9.1) 72(9.7) 15(7.1)
Farmers and fishermen 755 (78.9) 586 (78.7) 169 (80.5)
Laborers 38( 4.0 32(4.3) 6(29)
Housewives or unemployed 19 ( 2.0) 13(1.7) 6(29)

Marital status ¥'=0.719
Never married or widowed or divorced 44 ( 4.6) 32 ( 4.3) 12( 5.7) NS

or separated
Married or living with a partner 911 (95.2) 713 (95.7) 198 (94.3)
Alcohol drinking
Yes 951 (99.4) 2(0.3) 2( 1.0 =2
No 4(0.4) 743 (99.7) 208 (99.0)

Passive smoking v =12.924
Yes 688 (71.9) 546 (73.3) 142 (67.3) NS
No 268 (28.0) 199 (26.7) 69 (32.7)

Regular exercise y* =3.297
Yes 19 ( 2.0 12( 1.6) 7(3.3) NS
No 935 (97.7) 734 (98.4) 204 (96.7)

1) Values are mean +SD  2) Values are n (%) 3) Significance between two groups by Student’s t-test  4) Chi-square test be-
tween two groups 5) More than 20% of the events have expected frequencies below 5

Table 2. Anthropometric parameters and blood profiles according to plasma triglyceride level
Normal TG < 150 mg/dL High TG > 150 mg/dL

All (n = 957) (n = 748) h=211) p value”
Height (cm) 153.2 + 4.6" 153.5 £ 4.5 152.4 £ 4.7 0.002
Weight (kg) 45.7 £5.3 45.5+52 46.7 £ 5.6 0.007
BMI (kg/m?) 19.5+2.0 19.3+1.9 20.1 +22 < 0.001
WHR (Waist Hip Ratio) 0.80 +£0.10 0.80 + 0.08 0.81 +£0.97 0.031
Bodly fat (%) 222+ 62 21.6+58 24.1 +6.9 < 0.001
SBP (mmHg) 1150+ 11.4 1144+£11.3 116.8+11.7 0.008
DBP (mmHg) 70.6 = 8.6 70.2+8.4 72.0+8.9 0.005
Blood profile”
Fasting blood sugar (mg/d) 820+ 6.8 81.7+6.8 83.1 £6.8 0.007
Triglyceride (mg/dL) 124.7 + 62.6 100.0 + 25.4 212.0 £ 75.6 < 0.001
Total cholesterol (mg/dL) 162.6 +30.7 160.3 = 28.9 170.5 £35.3 < 0.001
HDL-C (mg/dL) 428 +9.6 441 £ 9.4 382+92 < 0.001
LDL-C (mg/dL) 94.4 +26.1 96.0 £24.7 88.8 +29.9 < 0.001
hs-CRP (mg/dL) 1.4+£3.7 1.4 +3.9 1.4 +£3.1 NS
Al (Atherogenic Index) 29+0.9 2.7 +0.7 3.6+1.0 < 0.001

1) Values are mean +SD  2) Significance between two groups by student’s t-test  3) Blood profiles were log transformed
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Table 3. Daily food intake of each food groups according to plasma triglyceride level”

Normal TG < 150 mg/dL

High TG > 150 mg/dL

All (n = 957) (n = 746) h=211) pvalue’  p value’

Cereals and cereal roducts () 347.3 +81.9” 343.8 +80.2 359.6 +86.8 0.017 0.020
Potatoes and potato products (g) 2.8+24.0 2.6+229 3.5+27.9 NS NS
Sugar products (g) 2.3+10.3 2.3+10.1 24+11.1 NS NS
Beans and bean products (g) 40.0 +53.8 40.1 +53.6 39.9 +54.4 NS NS
Nuts and seeds (g) 0.6+43 0.6 +4.4 0.5+3.9 NS NS
Vegetables (g) 211.6 £95.3 210.5 £95.5 215.5+94.8 NS NS
Mushroom (g) 0.1 £0.9 0.1£1.0 0.1 £0.5 NS NS
Fruits (g) 60.3 £97.7 58.2+96.8 67.7 £100.5 NS NS
Meats and meat products (g) 98.9 +84.4 98.6 +83.8 99.9 +86.7 NS NS
Eggs and egg products (g) 13.8 +26.9 14.5+27.6 11.6 +24.3 NS NS
Fishes and shellfish (g) 36.3+77.5 36.5+78.2 35.5+75.2 NS NS
Milk and milk products (g) 3.7 £26.9 4.4+293 1.5£15.7 NS NS
QOil and fat (g) 10.8 £8.1 10.9 £8.1 10.6 £8.1 NS NS
Condiment (g) 15.7 £7.7 15.5+7.7 16.5+7.7 NS NS
Total plant foods (g) 686.7 £176.4 679.8 £175.5 711.47 £177.5 0.023 0.038

% total plant foods 81.8+9.5 81.6+9.5 82.6 +9.5 NS NS
Total animal foods (g) 157.7 £104.4 158.9 £105.2 153.3 £102.2 NS NS

% total animal foods 18.2£9.5 18.4+£9.5 17.4+£9.5 NS NS
Total foods (g) 844.5 £215.6 838.7 £216.9 864.7 £210.1 NS NS

1) Food intake values were log transformed  2) Values are mean =SD  3) Significance between two groups by student's t-test  4) Ad-

justed by age, BMI and energy intake



20 / HlEEG 1154

Ay BZ A

=)

%

i

oF /‘\;']

i

Table 4. Daily nutrient intake according to plasma triglyceride level

Normal TG < 150

High TG > 150 mg/dLdL

All (n = 957) ma/ (0 = 746) (n=211) p value® p value?

Energy (kcal)” 1,836.4 + 409.5" 1,831.2 + 406.9 1,854.9 + 419.0 NS

Protein (g) 68.2 +24.6 68.2 +24.6 68.3 £24.4 NS NS
Plant protein (g) 39.1+9.9 38.9 £ 10.1 39.6 +9.4 NS NS
Animal protein (g) 292 +23.2 29.3 +23.1 28.7 + 23.6 NS NS

Fat (g) 51.2+24.9 51.2+24.0 51.2+28.2 NS NS
Plant fat (g) 13.6 £ 9.1 13.7+9.3 13.0+8.2 NS NS
Animal fat (g) 37.7 £25.2 37.5+24.2 38.2 +28.6 NS NS

Carbohydrate (g) 275.5 % 60.1 2742 + 60.4 280.0 + 58.8 NS NS

Crude fiber (g) 6.1 +3.2 6.0+ 3.2 6.3+3.2 NS NS
Cereal potato fiber (g) 1.5+0.6 1.4+0.6 1.6+0.8 0.014 0.013

Vegetable - fruit - bean - 46+32 45+32 48+3.] NS NS
mushroom fiber (g)

Calcium (mg) 408.6 =175 408.2 = 165.4 410.0 £ 206.0 NS NS
Plant calcium (mg) 329.9£116 328.3£116.3 3354+ 1152 NS NS
Animal calcium (mg) 78.7 £126.9 79.9+£113.3 74.6 £166.6 0.020 0.018

Phosphorus (mg) 773.7 +209.6 775.6 +210.8 766.9 + 205.9 NS NS

Iron (mg) 11.4+3.2 11.4+3.2 11.5+3.0 NS NS
Plant iron (mg) 9.6+28 9.5+28 9.7 +2.6 NS NS
Animal iron (mg) 1.8+1.5 1.88 +1.51 1.74 +1.37 NS 0.045

Sodium (mg) 3,173.9 +£1,521.5 3,130.1 +1,508.2 3,328.4 £ 1,561.3 NS NS

Potassium (mg) 2,170.0 £ 656.7 2,161.1 + 669.4 2,201.3 £ 610.0 NS NS

Zinc (mg) 10.2+9.2 10.3+9.8 9.7 +6.8 NS NS

Vitamin A (mgRE) 838.7 + 444.8 834.7 = 447.7 852.9 + 435.2 NS NS
Retinol (ug) 106.3 + 168.9 110.5 +£172.1 91.4+156.8 0.028 0.012
Beta carotene (ug) 8,788.6 +5,018.3 8,689.6 + 5,020.1 9,138.6 + 5,008.3 NS NS

Vitamin B, (ug) 0.8+0.3 0.8+0.4 0.8+0.3 NS NS

Vitamin B, (mg) 0.7+0.4 0.69 +£0.38 0.68 £0.37 NS NS

Vitamin B, (mg) 1.4+£0.5 1.36 £ 0.46 1.37 £0.42 NS NS

Niacin (mg) 127 +5.6 128 +5.7 12.5+50 NS NS

Vitamin C (mg) 93.7 £74.7 91.6+71.7 100.8 + 84.3 NS NS

Folate (mgDFE) 309.9 +£182.2 310.4 = 185.5 308.1 +£170.3 NS NS

Vitamin E (mg) 4.7 £2.9 4.7 +£29 4.6+27 NS NS

Cholesterol (mg) 163.0 + 203.3 167.3 +£205.6 147.7 £194.7 NS NS

Energy distibution
% of Carbohydrate 60.7 = 8.8 60.5+8.7 61.2+£9.0 NS NS
% of Protein 148+ 3.5 148+ 3.5 14.7 £ 3.8 NS NS
% of Fat 245+84 247 +83 240+8.8 NS NS

1) Values are mean + SD  2) Nutrient intake values were log fransformed  3) Significance between two groups by student’s t-test
4) Adjusted by age and BMI and energy intake
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Table 5. Odds ratio (OR) and 95% confidence interval (Cl) of hypertriglyceridemia (> 150 mg/dL) according to food group intake

level

Tertiles of intake OR (95% CI)

Food group (g) a—" 5 3 (highesh p for trend
Cereals and cereal products
Intake 273.0 (65-312)" 364.0 (314.8-377) 416.0 (380-760)
No. of high/normal TG 74/298 67/255 70/193
Crude OR (95% CI) 1.000 1.058 (0.731-1.532) 1.461 (1.005-2.122) 0.075
Model 17 1.000 1.018 (0.698—1.484) 1.459 (0.998-2.133) 0.090
Model 2° 1.000 1.039 (0.693-1.559) 1.517 (0.946-2.431) 0.142
Total Plant food
Intake 515.4 (176—600.2) 676.5 (601-743.5) 856.6 (743.9-1324.9)
No. of high/normal TG 58/261 0.261 0.375
Crude OR (95% CI) 1.000 1.174(0.793-1.739) 1.687 (1.158—2.459) 0.005
Model 1 1.000 1.094 (0.733—-1.633) 1.671 (1.139-2.451) 0.007
Model 2 1.000 1.131 (0.741-1.727) 1.764 (1.131-2.750) 0.008

1) Median value (range) of food intake by tertile group  2) Multivariate OR (95% CI) adjusted by age, BMI 3) Multivariate OR (95%

Cl) adjusted by age, BMI and energy intake
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Table 6. Odds ratio (OR) and 95% confidence interval (Cl) of hypertriglyceridemia (> 150 mg/dL) according to nutrient intake level
Tertiles of intake OR (95%CI)

Food group (9) 1 (lowest) 2 3 (hightest) p for trend

Crude fiber (g)

Intake 3.6 (0.6—4.5)" 5.4 (4.5-6.4) 8.3 (6.4-33.8)

No. of high/normal TG 55/264 75/244 81/238

Crude OR (95% CI) 1.000 1.475 (1.000-2.177) 1.634 (1.112-2.400) 0.020

Model 17 1.000 1.457 (0.981-2.163) 1.651 (1.117—2.440) 0.018

Model 2” 1.000 1.457 (0.972-2.183) 1.651 (1.092-2.497) 0.027
Animal calcium (mg)

Intfake 13.2 (0-21.5) 36.5(21.7-61.4) 132.6 (61.7-2,009.7)

No. of high/normal TG 83/236 65/254 63/256

Crude OR (95% CI) 1.000 0.728 (0.503—-1.053) 0.700 (0.482-1.015) 0.132

Model 1 1.000 0.735 (0.505—-1.070) 0.700 (0.480—-1.022) 0.133

Model 2 1.000 0.715 (0.489—-1.043) 0.652 (0.441-0.966) 0.077
Sodium (mg)

Intake 1,694.4 (312.1-2,259.8) 2,983.8 (2,270-3,688.1) 4,725.5 (3,694.7-1,1169.9)

No. of high/normal TG 62/257 67/252 82/237

Crude OR (95% CI) 1.000 1.102 (0.749-1.622) 1.434 (0.987-2.085) 0.052

Model 1 1.000 1.158 (0.781-1.716) 1.500 (1.025-2.196) 0.034

Model 2 1.000 1.150 (0.773-1.708) 1.476 (0.994-2.192) 0.049
Retinol (ug)

Intake 1.1 (0-2.3) 6.4 (2.3-91.8) 254.4 (91.9-1,668.4)

No. of high/normal TG 791240 70/249 62/257

Crude OR (95% CI) 1.000 0.854 (0.591-1.233) 0.733 (0.503—1.068) 0.164

Model 1 1.000 0.831 (0.572—-1.208) 0.690 (0.470-1.013) 0.101

Model 2 1.000 0.793 (0.542—-1.163) 0.665 (0.451-0.982) 0.090
Cholesterol (mg)

Intfake 26.6 (0—54.7) 88.5 (54.8—135) 281.0 (135—-1,237.8)

No. of high/normal TG 79/240 73/246 59/260

Crude OR (95% CI) 1.000 0.902 (0.626—1.298) 0.689 (0.471-1.008) 0.051

Model 1 1.000 0.917 (0.633-1.331) 0.657 (0.446—0.968) 0.027

Model 2 1.000 0.864 (0.590—1.263) 0.601 (0.400—-0.901) 0.012
%ofProtein

Intake 12.2 (8.3-13) 13.4 (13-15) 17.2 (15-37.7)

No. of high/normal TG 81/238 60/259 70/249

Crude OR (95% CI) 1.000 0.681 (0.467-0.993) 0.826 (0.573-1.191) 0.466

Model 1 1.000 0.668 (0.455-0.981) 0.833 (0.575-1.209) 0.515

Model 2 1.000 0.669 (0.456—0.983) 0.836 (0.576—1.212) 0.524

1) Median value (range) of nutrient intake by tertile group  2) Multivariate OR (95% Cl) adjusted by age, BMI  3) Multivariate OR
(95% CI) adjusted by age, BMI and energy intake
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