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ABSTRACT

Purpose: The purpose of the study was to investigate the association between food intakes and cardiovascular disease
(CVD) risk factors in Korean women with type 2 diabetes mellitus (T2DM). Methods: The data were collected from the
2007~2012 Korea National Health and Nutrition Examination Survey (KNHANES), In this study, subjects were divided into
two groups, the normal fasting glucose (NFG) group (n = 7,738) and the T2DM group (n = 225). Dietary intake was derived
from the nutrition survey, which was collected by trained dietitians using 24—hour dietary recall through the face—to—face
interview method in the sample person's home, Results: After adjustment for confounding factors, mean fruit (o = 0.0265),
fruit and vegetable without kimchi (p = 0,0295), and fish (p = 0,0112) intakes were significantly lower in the T2DM group
than in the NFG group. In the multiple logistic regression analysis, odds ratio (OR) for risk of high systolic blood pressure (>
140 mmHg) was lower in the over the median compared to under the median for fruit intakes (OR; 0.657, 95% ClI;
0.523~0.824). The OR for the risk of hypertriglyceridemia was lower in the over the median compared to under the median
for fruit and vegetable without kimchi (OR; 0.828, 95% Cl; 0.7111~0.963) and fish (OR; 0,783, 95% CI; 0.673~0.910) intakes,
Conclusion: These results show that intakes of fruits, fish, and fruits and vegetables without kimchi have beneficial effects
on CVD in Korean women with T2DM.,
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Table 1. Characteristics and dietary intake for the female subjects aged 30 years and over, KNHANES 2007~2012")
NFG T2DM

P value
(n=7,738) (n=225)
Age(year) 45.32+0.19 51.37£0.92 <0.0001"
BMI (kg/m?) 22.84+0.05 25.67 +0.29 <0.0001"
Waist circumference (cm) 76.64+£0.14 86.36£0.81 <0.0001"
Clinical characteristics
SBP (mmHg) 110.95+0.23 121.44+1.47 0.0019"
DBP (mmHg) 72.39+£0.15 76.27 £0.87 0.2200
TC (mg/dL) 186.76 +0.49 210.27 £3.10 <0.0001"
TG (mg/dlL) 101.89 £0.92 163.43+8.43 <0.0001"
HDL-C (mg/dlL) 51.13+0.17 14596 +0.76 0.0030"
LDL-C (mg/dlL) 115.42+0.43 133.70+3.08 0.0024"
Al 2.79+0.01 3.74+0.09 <0.0001
LDL-C/HDL-C 2.35+0.01 2.99+0.08 <0.0001
TG/HDL-C 2.20+£0.03 3.91+£0.25 <0.0001"
TC/HDL-C 3.79+0.01 4.74+0.09 <0.0001"
Nutrient
Energy (kcal) 1,687.25+9.04 1,609.40 + 49.96 0.6260
Carbohydrate (g) 287.14+1.66 272.67 +7.63 0.0829
Protein (g) 60.79 £0.42 57.85+2.59 0.8469
Fat (g) 33.43+0.36 31.04+2.14 0.3696
Fiber (g) 7.18£0.09 6.90+£0.38 0.4190
Calcium (mg) 468.91+4.42 462.72+25.74 0.6037
Phosphorus (mg) 1,041.26 +6.34 986.69 + 31.59 0.6923
Iron (mg) 13.58+0.16 13.22+0.93 0.8008
Sodium(mg) 4,314.55+39.00 4,489.65 £ 236.88 0.1827
Potassium(mg) 2,826.85+22.96 2,623.50 £ 105.08 0.3009
Vitamin A (ug RE) 820.13+22.03 657.80+ 48.02 0.0168"
Carotene (ug) 4,317.24+130.91 3,477.90 £ 287.03 0.0200"
Retinol (ug ) 90.20+2.37 74.95+8.10 0.9135
Vitamin B; (mg) 1.14£0.01 1.13+£0.05 0.3743
Vitamin B, (mg) 1.09 £0.01 1.02+£1.02 0.8775
Niacin (mg NE) 14.39+0.11 13.78+0.60 0.8864
Vitamin C (mg) 107.34+1.57 89.97 £5.60 0.0278"
Food intake
Fruits 214.20+ 4.99 161.46+16.90 0.0265"
Vegetables® 308.43 £ 43.00 309.98 £ 18.09 0.9635
Vegetables without kimchi? 199.33+£3.09 184.11+14.64 0.4534
Fruits and vegetables 522.63+ 6.04 471.44+23.81 0.1078
Fruits and vegetables without kimchi?! 412.93+5.88 347.25+22.02 0.0295"
Fishes 46.06+1.03 32.5%£3.90 0.0112°
Total food intake 1,244.42+9 .31 1,189.48 + 46.64 0.7798

Abbreviations: NFG, normal fasting glucose; T2DM, type 2 diabetes mellitus; BMI, body mass index; SBP, systolic blood pressure; DBP, dia-
stolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol; Al, atherogenic index

1) Values are presented asmean = SE.  2) Values are adjusted for age, body mass index, education, menopausal status.  3) Included
mushrooms and seaweeds  4) Excluded kimchi

MzlZknt MsEn =gt 9SoIxteto] B A T AR FETe) BEE BN An, JA7e 4HF

A Rl AEAFHE JdeEs ddxtel 3 SBP (B =-0.0012, p = 0.0212), TG (B = -0.0059, p =
o] #AA gk 3|4 Ao Table 200 VR 0.0412) =37} 2] #A/3-& ehon, 7 9 XA
Atk T2DM-#} NFG-7He] 443 2 ] z1o)7F AR I QJAAF] HFHF SBP (B =-0.0012, p = 0.0138), TG
A7, AU 9 AXAL)ANAF, AAF FHEH e @ (B =-0.0063, p = 0.0150) X7} 5] #A3-S JERATH
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Table 2. Association between food intakes and CVD risk factors in the female subjects aged 30 years and over, KNHANES 2007~2012 (n
=7.,963)

. Fruits and .
Fruis (g/d) vegetables without kimchi (g/d) Fishes (g/d)

B (SE) P value? B (SE) P value? B (SE) P value?
SBP (mmHg) -0.0012 (0.0005) 0.0212" -0.0012 (0.0005) 0.0138° -0.0013 (0.0027) 0.6350
DBP (mmHg) -0.0006 (0.0004) 0.0858 -0.0004 (0.0003) 0.2204 0.0003 (0.0020) 0.8702
1C (mg/dL) -0.0008 (0.0013) 0.5644 -0.0011 (0.0012) 03738 0.0011 (0.0064) 0.8608
TG (mg/dlL) -0.0059 (0.0029) 0.0412° -0.0063 (0.0026) 0.0150" -0.0201 (0.0100) 0.0441"
HDL-C (mg/dlL) -0.0004 (0.0005) 0.4492 -0.0001 (0.0004) 0.8764 0.0017 (0.0022) 0.4498
LDL-C (mg/dlL) 0.0008 (0.0012) 0.4896 0.0002 (0.0011) 0.8543 0.0028 (0.0052) 0.5890
Al 0.000005 (0.00004) 0.8953 -0.00003 (0.00004) 0.4593 -0.0002 (0.0001) 0.1803
LDL-C/HDL-C ratio 0.00002 (0.00003) 0.4505 -0.000003 (0.00003) 0.9116 -0.0001 (0.0001) 0.4815
TG/HDL-C ratio -0.0001 (0.0001) 0.3010 -0.0001 (0.0001) 0.0950 -0.0006 (0.0003) 0.0272
TC/HDL-C ratio 0.00001 (0.00004) 0.8953 -0.00003 (0.00004) 0.4593 -0.0002 (0.0001) 0.1803

Abbreviations: NFG, normal fasting glucose; T2DM, type 2 diabetes mellitus; SBP, systolic blood pressure; DBP, diastolic blood pressure;
TC, total cholesterol; TG, triglyceride; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol; Al, atherogenic index

1) Included vegetables, mushrooms, seaweeds and excluded kimchi  2) Adjusted for age, body mass index, education, menopausal
status

Table 3. Odds ratio (OR) and 95% confidence interval (Cl) of CVD T Fo g BEsle] o] = =gk olst AFHEE
risk factors and food intakes in the female subjects aged 30 years
and over, KNHANES 2007~2012 (n = 7,963)")

HAFE T7k ot AT Toll vlsl) T3k olde=

< Median >Median
Fruits (median = 104.5 g) AFE 9] SBP7F 140 mmHgold =5 19 (OR;
SBP (> 140 mmHg) 1.00 (ref) 0.781(0.612~0.997)  0.781, 95% CI; 0.612~0.997)°] 28 o2 21.9% S}t

TG (=150 mg/dlL) 1.00 (ref) 0.860 (0.736 ~ 1.004) q_ 31,]_%_] 2 Z:}j]xﬂgljﬁij?—r}‘;—; =)z} O]ﬁ]— /}j%—,‘joﬂ H]

Fruits and vegetables without o -

e (317.8 G meclar) S Sk obd AT TG7F 150 me/dL o1 &
SBP (> 140 mmHg) 1.00 (ref) 0.989 (0.775~1.263) 18 (OR; 0.828, 95% CI; 0.7111~0.965)°] fre]¥ o=
TG (2 150 mg/dlL) 1.00 (ref) 0.828(0.711~0965)  17.2% gkt AJAEE Zelzto]d) A2l Hls) 2o

Fishes (median=18.2 g) ZF o]AF Aol TGYF 150 /dL o)AF =2 93 (OR:
TG (2 150 mg/dlL) 1.00 (ref) 0.783 (0.673~0.910) (1;/\78]3 09;;451/]0 673} . 910?3 . 94]2;0“ 22;47‘; (u-o ’

_ : . 5 0 5 U, ~U. NIB o= .70
TG/HDL-cholesterol ratio (> 1,00 (ref] 0.968 (0.859 ~ 1.091) A

1.76; median)

t} (Table 3).

7o} YT AHFES 25 (FFysto] 42he] 43
o) FUE ol8kl F (FFIZ 22 97k ol
(FF3), 71 0]9]9] F (FF2)9] 330 uro] AEaas
o] Ak BAAE AT (Table 4). 1 23,

1) Values are adjusted for age, body mass index, education,
menopausal status. 2 Included vegetables, mushrooms, sea-
weeds and excluded kimchi

ot Fy A

AATE APBAB 9FAA TG (B = -0.0201, p =
0.0441) 2 TG/HDL-C H] (8 = -0.0006, p = 0.0272)2} Z+
7k g-o] o] Al

AFAH TS AR ARcAee] BEgE £ o
FIATAATNA FolHQ Aol7F YRt HARF, 7
o g AR AT, AT ARl e Adgud
o] At A8S w8l Sl 2A2Y 3]
42 o]83le] ORS AH=E3I3It} (Table 3, Table 4,
Table 5).

A7, AU D AHA AN AT, AARFE TR o

EHAFE BAS $, FF3wo] FFITl vls] TG7} 150
mg/dL ©)3 =2 913 (OR; 0.689, 95% CI; 0.559~0.849)
o] Fro A0 =2 31.1% FUTH

e, B 2 A A A AR, AR AHES 29
(FFV)3te] z}zbe] Aol 43k oFeil o (FFVI1)#
ZOFzk o]AQl 7 (FFV3), 1 0]9)9] # (FF2)o.&
o] Ady Agke] IRt AUAS EA%H Ao,
FFV3to] FFVIstol| BIs] TG} 150 mg/dL o) =2 ¢
o] (OR; 0.659, 95% CI; 0.539~0.804)0] frojzo=
34.1% & 21 0 2 YEPST) (Table 4).
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Table 4. Odds ratio (OR) and 95% confidence interval (Cl) of CVDrisk factors and fruits and fishes (FF) intakes in the female subjects aged
30 years and over, KNHANES 2007~2012 (n = 7,963)

FF1 (n = 2,357)

FF2 (n = 3,544)

<medianA /> medianB

FF3 (n = 2,062)

<medianA'l / <medianB!! >medianA / > medianB

or >medianA / < medianB

SBP (> 140 mmHg]) 1.00 (ref) 0.799 (0.604 ~ 1.058) 0.793 (0.568 ~ 1.108)
DBP (> 90 mmHg) 1.00 (ref) 1.033 (0.766 ~ 1.393) 0.797 (0.572~ 1.110)
TC (200 mg/dL) 1.00 (ref) 0.936 (0.807 ~ 1.085) 0.846 (0.714 ~ 1.004)
TG (2 150 mg/dlL) 1.00 (ref) 0.837 (0.700 ~ 0.999) 0.689 (0.559 ~ 0.849)
HDL-C (< 40 mg/dlL) 1.00 (ref) 0.883 (0.737 ~ 1.059) 0.982(0.792~ 1.219)
LDL-C (> 100 mg/dlL) 1.00 (ref) 1.013 (0.878 ~ 1.170) 1.016 (0.867 ~ 1.190)
Al (> 2.68; median) 1.00 (ref) 1.146 (0.991 ~ 1.326) 1.016 (0.892~ 1.157)
LDL/HDL-C ratio (2 2.29; median) 1.00 (ref) 0.910 (0.788 ~ 1.052) 0.904 (0.770 ~ 1.060)
TG/HDL-C ratio (> 1.76; median) 1.00 (ref) 0.912(0.791 ~ 1.051) 0.892 (0.754 ~ 1.054)
TC/HDL-C ratio (2 3.68; median) 1.00 (ref) 0.872 (0.754 ~ 1.009) 0.887 (0.752 ~ 1.045)

Abbreviations: FF, fruits and fishes; NFG, normal fasting glucose; T2DM, type 2 diabetes mellitus; SBP, systolic blood pressure;

DBP, diastolic blood pressure; TC, total cholesterol; TG, tfriglyceride; HDL-C, HDL-cholesterol; LDL-C, LDL-cholesterol; Al, atherogenic

index

1) MedianA: Fruits’s median = 104.5 g, medianB: Fishes’'s median=18.2 g

2) Values are adjusted for age, body mass index, education, menoposal status.

Table 5. Odds ratio (OR) and 95% confidence interval (Cl) of CVD risk factors and fruits and fishes and vegetables without kimchi (FFV)

intakes in the female subjects aged 30 years and over, KNHANES 2007~2012 (n = 7,963)

FFV1 (n = 2,364)

FFV2 (n=3,531)

FFV3 (n = 2,068)

<medianA'! / < medianB!!

<medianA /> medianB

>medianA / > medianB
or>medianA / < medianB

SBP (= 140 mmHg) 1.00 (ref)
DBP (=90 mmHg) 1.00 (ref)
TC (2200 mg/dL) 1.00 (ref)
TG (2150 mg/dlL) 1.00 (ref)
HDL-C (< 40 mg/dL) 1.00 (ref)
LDL-C (= 100 mg/dlL) 1.00 (ref)
Al (>2.68; median) 1.00 (ref)
LDL/HDL-C ratio (>2.29; median) 1.00 (ref)
TG/HDL-C ratio (> 1.76; median) 1.00 (ref)
TC/HDL-C ratio (> 3.68; median) 1.00 (ref)

0.969 (0.730 ~ 1.285)
0.948 (0.703 ~ 1.277)
0.858 (0.743 ~ 0.992)
0.836 (0.703 ~ 0.994)
0.951 (0.791 ~ 1.144)
0.891 (0.776 ~ 1.022)
1.108 (0.961 ~ 1.277)
0.933 (0.813 ~ 1.070)
0.976 (0.848 ~ 1.124)
0.902 (0.783 ~ 1.041)

0.946 (0.674 ~ 1.328)
0.746 (0.525 ~ 1.060)
0.882 (0.750 ~ 1.037)
0.659 (0.539 ~ 0.804)
0.985 (0.797 ~ 1.218)
1,020 (0.879 ~ 1.183)
0.986 (0.858 ~ 1.133)
0.899 (0.770 ~ 1.049)
0.922 (0.798 ~ 1.093)
0.890 (0.759 ~ 1.043)

Abbreviations: FFV, fruits and fishes, vegetables without kimchi (included mushrooms and seaweeds); NFG, normal fasting glucose;
T2DM, type 2 diabetes mellitus; SBP, systolic blood pressure; DBP, diastolic blood pressure; TC, total cholesterol; TG, triglyceride; HDL-C,

HDL-cholesterol; LDL-C, LDL-cholesterol; Al, atherogenic index

1) MedianA: Fruits and vegetables without kimchi's median = 317.5 g (included mushrooms and seaweeds), medianB: Fishes’s median =

18.2g 2) Values are adjusted for age, body mass index, education, menoposal status.
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