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DASH(Dietary Approaches to Stop Hypertension)
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O 5= homeostasis model assessment of insulin resistance (HOMA-
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Table 1. General characteristics of study population (n=713)

Visit 1 (V1) Visit 2 (V2) p-value
Age (years) 53.6 (9.1) 56.6 (9.3)
Male sex 521 (73.1%) 521 (73.1%)
Current smoking 248 (34.8%) 271 (38.0%) 021
Alcohol intake (g/day) 40.9 (69.3) 37.7 (66.1) 0.18
Regular exercise 281 (39.4%) 273 (38.2%) 0.66
HTN medication 204 (28.6%) 253 (35.4%) 0.005
DM medication 69 (9.6%) 96 (13.3%) 0.025
Hyperlipidemia medication 94 (13.1%) 160 (22.2%) <0.001
Body weight (kg) 68.6 (10.9) 68.7 (10.8) 0.27
BMI (kg/m?) 24.59 (2.90) 24.61 (2.86) 0.53
Waist circumference (cm) 88.33 (7.86) 88.16 (7.95) 0.23
SBP (mmHg) 121.0 (15.0) 118.2 (13.8) <0.001
DBP (mmHg) 79.1 (11.1) 774 (10.1) <0.001
Glucose (mg/dl) 104.6 (23.9) 106.1 (24.5) 0.02
TG (mg/dl) 127.6 (77.8) 135.9 (88.9) 0.005
HDL-C (mg/dl) 52.2 (13.8) 51.8 (12.3) 0.18
Insulin (n=254) 10.35 (5.03) 8.55 (5.55) <0.001
CCS (n=280) 60.7 (189.9) 116.9 (315.3) <0.001
Calorie (kcal/day) 2297.7 (735.3) 2135.7 (657.9) <0.001
Carbohydrate (%) 52.5 (10.3) 51.5 (9.6) 0.019
Protein (%) 20.4 (4.6) 20.3 (4.6) 0.59
Fat (%) 27.1 (84) 28.2 (7.7) 0.002
Carbohydrate (g/day) 268.9 (70.2) 244.6 (64.4) <0.001
Protein (g/day) 106.4 (38.2) 97.3 (31.7) <0.001
Protein, animal (g/day) 63.7 (34.6) 58.0 (30.6) <0.001
Protein, vegetable (g/day) 427 (15.4) 39.3 (11.9) <0.001
Fat (g/day) 64.6 (32.0) 61.5 (25.8) 0.017
Fat, animal (g/day) 37.8 (26.1) 34.0 (21.3) <0.001
Fat, vegetable (g/day) 26.8 (16.3) 274 (14.9) 0.42

Abbreviations: HTN, hypertension; DM, diabetes mellitus; BMI, body mass index; SBP, systolic blood

pressure; DBP, diastolic blood pressure; TG, triglyceride; HDL-C, high density lipoprotein cholesterol;

CCS; coronary calcium score

P-values were calculated by paired t-test for continuous variables and chi-square for categorical

variables.
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Table 2. Prevalence of CVD risk factor in the study population (n=713)

Visit 1 (V1)
N (%; 95% CI)

Visit 2 (V2)
N (%; 95% CI)

High FBG
High BP
High TG
Low HDL-C

358 (50.2; 46.5-53.9)
385 (54.0; 42.3-49.7)
188 (26.4; 23.1-29.6)
159 (22.3; 19.2-25.4)

368 (51.6; 47.9-55.3)
372 (52.2; 48.5-55.8)
231 (32.4; 29.0-35.8)
147 (20.6; 17.6-23.6)

IR 247/404 (61.1; 56.4-65.9) 237/481 (49.3; 44.8-53.8)
CCS >0 179/413 (43.3; 38.5-48.1) 201/424 (47.4; 42.6-52.1)

Abbreviations: CVD, cardiovascular disease; FBG, fasting blood glucose; BP, blood pressure; TG,

triglyceride, HDL-C, high density lipoprotein cholesterol; IR, insulin resistance; CCS, coronary calcium

score
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rm

=ztE HF HlE 55~70%E 7|EL=E 70% =

H

ZOIM QO3HH =2 9FEE EAUCKRR 1.71, 95% CI 1.07-2.73).(Table 5)

Table 5. Association between macronutrient intake and coronary calcium score
at the baseline(V1) (Relative risk for CCS > 0) (n=413)

CCS > 0 (n=179)

N (%) aRR (95% CI)

<55 106 (59) 1.01 (0.79-1.30)
Carbohydrate

55~70 64 (36) 1
(g/day)

>70 9 (5) 1.71 (1.07-2.73)

<7 0 (0) -
Protein

7~20 98 (55) 1
(g/day)

>20 81 (45) 0.89 (0.72-1.11)

<15 (40) 47 (26) 1.38 (0.89-2.13)
Fat
@ 15~25 (274) 88 (49) 1
(g/day)

>25 (399) 44 (25) 0.95 (0.75-1.21)

Abbreviations: aRR, adjusted relative risk

All macronutrient intake variables were energy adjusted by the residual method.

Adjusted for age, sex, body mass index, smoking status, alcohol intake(gram), exercise status,
education, total energy intake, and medication for hypertension, diabetes mellitus, hyperlipidemia, and
angina. Values in bold are P-value < 0.05.
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Table 6. Association between macronutrient intake and body weight change

Body weight change Baseline(V1) Change(V2-V1)

B SE p-value B SE p-value
Calorie (per 100kcal)? 0.003 0.026 0.90 0.040 0.024 0.091
Carbohydrate (per 1g)® 0.060 0.16 0.70 0.20 0.14 0.16
Protein (per 1g)® -0.031 0.16 0.84 -0.039 0.15 0.79
Protein, animal (per 1g)° -0.14 0.13 0.28 0.010 0.11 093
Protein, vegetable (per 1g)P 0.27 0.21 0.20 -0.014 0.20 0.94
Fat (per 1g)° -0.019 0.15 0.90 -0.21 0.12 0.077
Fat, animal (per 1g)® -0.17 0.14 0.22 -0.11 0.11 0.29
Fat, vegetable (per 1g)° 0.20 0.14 0.16 -0.12 0.12 0.30

All macronutrient intake variables were energy adjusted by the residual method.

aAdjusted for age, sex, baseline body weight, duration between two visits, education, baseline smoking
status, change in smoking status, baseline alcohol intake(gram), change in alcohol intake(gram),
baseline exercise status, change in exercise status, baseline status of medication for hypertension,
diabetes mellitus, and hyperlipidemia, and change in status of medication for hypertension, diabetes
mellitus, and hyperlipidemia

bAdditionally adjusted for total energy intake and change in total energy intake
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Table 7. Association between macronutrient intake and coronary calcium score
change (Relative risk for CCS change > 0) (n=280)

Baseline(V1) Change(V2-V1)
aRR (95% ClI)

Calorie (per 100kcal)?
Carbohydrate (per 1g)®
Protein (per 1g)®

Protein, animal (per 1g)®
Protein, vegetable (per 1g)°
Fat (per 1g)°

Fat, animal (per 1g)°

Fat, vegetable (per 1g)°

1.01 (0.97-1.05)
0.97 (0.81-1.18)
1.05 (0.87-1.26)
1.03 (0.88-1.20)
1.08 (0.87-1.36)
0.92 (0.75-1.12)
0.91 (0.77-1.08)

1.02 (0.85-1.23)

1.00 (0.97-1.04)
1.01 (0.86-1.17)
1.04 (0.89-1.21)
0.99 (0.87-1.12)
1.15 (0.91-1.45)
0.91 (0.77-1.06)
0.87 (0.75-1.00)

1.05 (0.92-1.21)

Abbreviations: CCS, coronary calcium score; aRR, adjusted relative risk; CI, confidence interval

All macronutrient intake variables were energy adjusted by the residual method.

aAdjusted for age, sex, baseline body weight, duration between two visits, education, baseline smoking
status, change in smoking status, baseline alcohol intake(gram), change in alcohol intake(gram),
baseline exercise status, change in exercise status, baseline status of medication for hypertension,
diabetes mellitus, and hyperlipidemia, and change in status of medication for hypertension, diabetes
mellitus, and hyperlipidemia

bAdditionally adjusted for total energy intake and change in total energy intake
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Abstract

Introduction: With the rise in the incidence of obesity and chronic diseases, interest
in effective diets for weight loss and chronic disease management has increased.
The purpose of this study was to identify an association between macronutrient
intake and risk factors for cardiovascular disease, and to analyze the effect of the
changes in individual macronutrient intake on risk factors of cardiovascular disease

in Korean adults.

Methods: A total of 713 adults who visited the Seoul National University Hospital
Gangnam Center at least twice with an interval of 6 months or more between
December 2003 and January 2012 for a routine comprehensive health evaluation,
including nutritional assessment via a 1-day diet diary, were selected. All subjects
answered a questionnaire about medical and drug history, education level, and
smoking and exercise status. For the purpose of this study, high fasting blood
glucose (FBG), high blood pressure (BP), high triglycerides, low high-density
lipoprotein cholesterol, and insulin resistance were defined as cardiovascular disease

risk factors.

Results: The mean duration between the first and second visit was 3.0 years. In a
cross-sectional analysis for the first visit, low carbohydrate intake (<55%, below the
Dietary Reference Intake [DRI] for Koreans) and high protein intake (>20%, above
the DRI) were found to be associated with high FBG. A longitudinal analysis
between the 2 visits revealed that an increase in carbohydrate intake was inversely

associated with an improvement in high BP in individuals who consumed high-
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carbohydrate diets (above the median at the first visit. Among those who
consumed a low-protein diet, an increase in protein intake was associated with an
improvement in high BP. Further, for individuals who consumed low-fat diets, an
increase in fat intake was inversely associated with a risk of high BP. Among those
whose diets were within the DRI range at the first visit, increasing protein intake (to
>20%, above the DRI) and decreasing carbohydrate intake (to <55%, below the DRI)
at the second visit were associated with improvement of high FBG. Increasing fat
intake (to >25%, above the DRI) was inversely associated with the risk of high BP,
while increasing carbohydrate intake to >55% from <55% was inversely associated

with an improvement in high BP.

Conclusions: Restricting carbohydrate intake and increasing protein and fat intake
had a positive effect on some cardiovascular risk factors, and the impact of
macronutrient intake on individual risk factors varied according to baseline status of
macronutrient intake. Hence, it is recommended that nutritional practices aimed at
controlling cardiovascular risk factors be based on dietary characteristics. However,

these results need to be confirmed by long-term prospective studies in Koreans.

Keywords: macronutrient, cardiovascular disease, dietary reference index,

carbohydrate, protein

Student Number: 2011-30561

64 A 2T



	I. 서론
	1. 연구 배경
	2. 연구의 필요성과 목적
	3. 기대 성과

	II. 연구 방법
	1. 연구 대상
	2. 과거력, 교육 수준 및 생활습관
	3. 영양 평가
	4. 혈액검사 및 신체 계측
	5. 관상동맥 칼슘 지수 (coronary calcium score; CCS)
	6. 심혈관질환 위험 요인의 정의
	7. 통계 분석

	III. 연구 결과
	1. 연구 대상자의 기본적인 특성
	2. 첫 번째 방문에서 다량영양소 섭취와 심혈관질환 위험 요인의 관련성
	3. 다량영양소 섭취와 체중 변화의 관련성
	4. 다량영양소 섭취와 관상동맥 칼슘 지수 변화와의 관련성
	5. 다량영양소 섭취와 심혈관질환 위험 요인 변화의 관련성
	(1) High FBG
	(2) High BP
	(3) High TG
	(4) Low HDL-C
	(5) Insulin resistance (IR)

	6. 다량영양소 에너지 비율 변화에 따른 분석

	IV. 고찰
	V. 참고문헌


