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ABSTRACT

Background and Purpose: Soybean has been found to improve dyslipidemia, but
there is no study on the association between dietary intake of soybean and the
incidence of dyslipidemia in a general population. Using the subjects of the Suita
study, the relation of the incidence of life-style-related disease risk to soy product
categories was examined. Methods: Among the subjects who participated in the
Suita study, 2,953 men and women (mean age: 57.8 years old) underwent medical
examination between January, 1994 and December, 1996. A food frequency
guestionnaire and a lifestyle questionnaire were conducted. Hypertension was
defined as blood pressure >140/90 mmHg or antihypertensive drug use. Diabetes
was defined as fasting or occasional blood glucose >126 mg/100mL or >200
mg/100mL, respectively, or use of anti-diabetic medication. Dyslipidemia was
defined as non-HDL cholesterol (=[total cholesterol]-[HDL cholesterol]) >170
mg/100mL. The risk of incident hypertension, diabetes, and dyslipidemia was
analyzed by the Cox proportional-hazards model with respect to soy products
categories. Results: Multivariable-adjusted hazard ratios (95% confidence intervals
[CIs]) of hypertension and diabetes mellitus were 0.78 (0.61-0.99) and 0.60 (0.36-0.98)
respectively in subjects with daily intake of miso soup, compared with those seldom
consuming miso soup. Adjusted hazard ratios (95% ClIs) of dyslipidemia were 0.80

P[0 565-85650 0 0 0000571
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(0.66-0.97), 0.77 (0.62-0.96), and 0.71 (0.53-0.94) in subjects with intakes of natto of 1
to 2 times per week, 3 to 4 times per week, and daily respectively, compared with
those seldom consuming natto. Conclusions: In an urban general population, daily
miso soup intake may prevent hypertension and diabetes mellitus. Increase of natto
intake may prevent dyslipidemia for a dose response. Soy Protein Research, Japan 15,

6-12, 2012.

Key words : Soy, miso soup, natto, hypertension, diabetes mellitus, dyslipidemia,

prospective study
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Table 1. Partial correlation coellcients between miso
soup frequencies and lipids levels at the
baseline survey

Men Women
Partial Partial
correlation P correlation P
coellcient coeldcient
Total cholesterol  -0.08 0.116 -0.01 0.881
HDL cholesterol 0.01 0.839 -0.08 0.130
Non-HDL 010 0072 001 0925
cholesterol
Triglyceride* 0.03 0.585 0.06 0.273
TC/HDL ratio -0.04 0431 0.05 0.381

*: Log transformed analysis was conducted.

t : Adjusting for age, smoking, drinking, body
mass index, hypertension, diabetes, and anti-
dyslipidemic drug use.

Table 2. Partial correlation coellcients between miso
soup frequencies and change of lipids levels
for 14,5 years follow-up

Men Women
Partial Partial
correlation P correlation P
coellcient coelJcient
Total cholesterol -0.37 0.009 -0.01 0.947
HDL cholesterol -0.02 0.867 0.04 0.702
Non-HDL 037 0008 007 0568
cholesterol
Triglyceride* 009  0.509 022 0.085
TC/HDL ratio -0.24 0.101 -0.06 0.634

*: Log transformed analysis was conducted.

t : Adjusting for age, smoking, drinking, body
mass index, hypertension, diabetes, and anti-
dyslipidemic drug use.
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Fig. 1. Changes of total cholesterol levels according to
miso soup frequencies.
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Fig. 2. Changes of non-HDL cholesterol according to
miso soup frequencies.
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Fig. 3. Cohort study for the incident hypertension
according to miso soup categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, diabetes, and dyslipidemia. Definition
of hypertension: SBPO 140 mmHg, DBPO 90
mmHg, or antihypertensive drug user.
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Fig. 4. Cohort study for the incident dyslipidemia
according to miso soup categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, hypertension, and diabetes. Definition
of dyslipidemia: non-HDL cholesterol O 170

mg/100mL
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Fig. 5. Cohort study for the incident diabetes mellitus
according to miso soup categories.
Ql=seldom, Q2=10 2 times/week, Q3=304
times/week, Q4=100 times/day. Adjusting for
age, sex, smoking, drinking, body mass index,
hypertension, and dyslipidemia. Definition
of diabetes: blood glucose (fasting) O 126
mg/100mL, (non-fasting)Cd 200 mg/100mL, or
anti-diabetic medication.
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Fig. 6. Cohort study for the incident hypertension
according to dietary intake of tofu categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, diabetes, and dyslipidemia. Definition
of hypertension: SBPO 140 mmHg, DBPO 90
mmHg, or antihypertensive drug user.
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Fig. 7. Cohort study for the incident dyslipidemia
according to dietary intake of tofu categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, hypertension, and diabetes. Definition
of dyslipidemia: non-HDL cholesterol O 170
mg/100mL
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Fig. 8. Cohort study for the incident diabetes
according to dietary intake of tofu categories.
Ql=seldom, Q2=10 2 times/week, Q3=304
times/week, Q4=100 times/day. Adjusting for
age, sex, smoking, drinking, body mass index,
hypertension, and dyslipidemia. Definition
of diabetes: blood glucose (fasting) O 126
mg/100mL, (non-fasting)C) 200 mg/100mL, or
anti-diabetic medication.
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Fig. 9. Cohort study for the incident hypertension
according to dietary intake of natto categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, diabetes, and dyslipidemia. Definition
of hypertension: SBPO 140 mmHg, DBPO 90
mmHg, or antihypertensive drug user.
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Fig. 10. Cohort study for the incident dyslipidemia
according to dietary intake of natto categories.
Ql=seldom, Q2=10 2 times/week, Q3=30
4 times/week, Q4=10 times/day. Adjusting
for age, sex, smoking, drinking, body mass
index, hypertension, and diabetes. Definition
of dyslipidemia: non-HDL cholesterol 0 170
mg/100mL
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Fig. 11. Cohort study for the incident diabetes
according to dietary intake of natto categories.
Ql=seldom, Q2=10 2 times/week, Q3=304
times/week, Q4=10 times/day. Adjusting for
age, sex, smoking, drinking, body mass index,
hypertension, and dyslipidemia. Definition
of diabetes: blood glucose (fasting) O 126
mg/100mL, (non-fasting)d] 200 mg/100mL, or
anti-diabetic medication.
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