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Background : Many previous studies have shown that
elevated homocysteine in the serum is a well known risk
factor for cardiovascular disease and this is associated with
other risk factors for cardiovascular disease, but any
Korean data on this is limited. 

Objectives : This study aimed to calculate the prevalence
of hyperhomocysteinemia and to analyze the relation
between elevated homocysteine and the lifestyle factors of
Korean adults. 

Methods : We conducted a cross-sectional survey that
included 650 men and 743 women (age range, 20 to 79
years) who were residents of Gwangju City in Gyeonggi-do.
These subjects participated in the health interview and
examination survey from November to December 2005.
The total homocysteine, total cholesterol, HDL-cholesterol,
LDL-cholesterol, and triglyceride in the serum were
measured. All the participants had their body composition
measured such as height and weight, and we obtained
health-related behavioral information through the self-entry
questionnaire. 

Results : Very right-handed skewed distributions of

homocysteine were shown in men and women. The
prevalence of hyperhomocysteinemia was 22.6% in men
and 13.7% in women in Gwangju city. On the multiple
logistic regression analysis, hyperhomocysteinemia was
associated with age (OR=1.02, 95% CI=1.01-1.04), male
gender (OR=1.60, 95% CI=1.02-2.52), severe general
physical activity (OR=0.32, 95% CI=0.15-0.69) and nutrient
consumption (OR=0.49, 95% CI=0.31-0.76).

Conclusions : There is a great prevalence of hyper-
homocysteinemia in adults of Gwangju City, Korea and it
was associated with both genetic factors and lifestyle risk
factors. This study can suggest that comprehensive lifestyle
modification is needed in order to diminish the prevalence
of hyperhomocysteinemia and to prevent CVD.
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Table 1. General characteristics of subjects

All (N=1,393) Men (N=650) Women (N=743) p-value

Age(mean SD), yr 
Weight (mean SD), kg
Height (mean SD), cm
Waist circumference (mean SD), cm
Body mass index (mean SD), kg/m2

Menopause (%)
Smoking amount (%)

None
1  -  19/day

20  -  39/day
40/day

Alcohol drinking frequency (%)
None

2/wk
3  -  4/wk
Almost everyday

Regular exercise (%)
No regular exercise

2/wk
3  -  4/wk
Almost everyday

General physical activity (%)
Light
Moderate
Severe

Food preference (%)
Vegetable
Vegetable and meat
Meat

Coffee intake (%)
None
1  -  4 cups/day

5 cups/day
Nutrient intake (%)

None
Vitamin or multi-nutrient
History of disease * (%)

048.1 14.7
063.8 11.1
162.0 9.0
079.6 9.5
024.2 3.4

-

75.2
10.3
13.2
01.3

40.1
47.5
07.7
04.7

63.3
08.4
12.8
15.4

52.4
37.4
10.2

21.9
73.0
05.1

22.1
75.5
02.4

70.7
29.3
19.2

048.2 14.8
069.7 10.3
168.7 6.6
082.0 8.2
024.5 3.0

-

51.0
18.5
27.6
02.9

26.5
50.7
13.5
09.3

59.7
10.4
14.8
15.0

51.8
31.1
17.1

15.5
77.7
06.8

20.1
76.5
03.4

74.2
25.8
19.2

048.1 14.6
058.6 9.0
156.2 6.5
077.4 10.1
024.0 3.6

41.1

94.3
03.8
02.0
00.0

52.8
44.5
02.2
00.4

66.6
06.6
11.0
15.8

52.9
43.0
04.1

27.5
68.9
03.6

23.8
74.6
01.6

67.6
32.4
19.1

NS
<0.0001
<0.0001
<0.0001
<0.05

-

<0.0001

<0.0001

<0.01

<0.0001

<0.0001

<0.05

<0.01

NS

NS: not significant, 
*Diabetes mellitus, hypertension, stroke, cerebrovascular disease, angina pectoris, myocardial infarction, and other heart disease

Table 2. Biochemical characteristics of subjects

All (N=1,393) Men (N=650) Women (N=743) p-value

Serum total homocysteine, mol/L
Total cholesterol, mg/dl
Triglyceride, mg/dl
High-density lipid cholesterol, mg/dl
Low-density lipid cholesterol, mg/dl
Systolic blood pressure, mmHg
Diastolic blood pressure, mmHg

011.9 4.70
225.0 41.5
146.3 91.9
057.7 16.8
138.0 38.4
122.1 17.4
079.6 10.3

014.0 5.600
224.6 41.90
163.4 104.3
054.6 15.50
137.3 39.00
124.5 16.10
081.8 9.700

010.1 2.70
225.4 41.1
131.4 76.5
060.4 17.4
138.7 38.0
120.1 18.2
077.6 10.3

<0.0010
NS

<0.0001
<0.0001

NS
<0.0001
<0.0001

Values are presented in mean SD, NS: not significant
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Table 3. Percentile of serum homocysteine and prevalence of hyperhomocysteinemia by sex and age
group

Percentile of serum total homocysteine ( mol/L)
Prevalence of
hyperhomocy

-steinemia 
n (%)

p-value

P2.5 P5 P10 P50 P90 P95 P97.5 p-value*

Men
20 - 39 yr (n=207)
40 - 59 yr (n=280)
60+ yr (n=163)
Total (n=650)

Women
20 - 39 yr (n=251)
40 - 59 yr (n=303)
60+ yr (n=189)
Total (n=743)

8.8
8.2
9.6

6.2
6.4
7.3

9.0
8.8
9.9

6.5
6.8
7.9

09.5
09.4
10.6

07.0
07.2
08.7

12.6
12.3
13.5

09.0
09.3
11.7

20.4
17.4
21.5

11.7
11.9
15.4

30.0
18.9
26.3

13.3
13.2
17.3

39.9
21.1
27.6

14.8
15.0
18.5

<0.001

<0.001

047 (22.7)
057 (20.4)
043 (26.4)
147 (22.6)

019 (7.6)
018 (5.9)
065 (34.4)
102 (13.7)

NS

<0.001

NS: not significant, *ANOVA, X2-test

Figure 1. Distribution of serum homocysteine in men (A) and women (B).

(A) Men (B) Women

Table 4. Lifestyle characteristics according to
hyperhomocysteinemia                                      (%)

Normal
(N=1,144)

Hyperho
mocystei

nemia
(N=249)

p-value
or p for
trend

Smoking amount 
None
1  -  19/day

20  -  39/day
40/day

Alcohol drinking frequency 
None

2/wk
3  -  4/wk
Almost everyday

Regular exercise 
No regular exercise

2/wk
3  -  4/wk
Almost everyday

General physical activity 
Light
Moderate
Severe

Food preference 
Vegetable
Vegetable and meat
Meat

Coffee intake
None
1  -  4 cups/day

5 cups/day
Nutrient intake

None
Vitamin or Multi-nutrient

84.2
78.5
75.6
66.7

80.1
85.6
80.8
65.6

82.6
80.7
84.9
78.5

79.6
84.6
88.3

78.4
84.5
65.7

75.9
84.9

100.0 

80.1
87.3

15.8
21.5
24.4
33.3

19.9
14.4
19.2
34.4

17.4
19.3
15.1
21.5

20.4
15.4
11.7

21.6
15.5
34.3

24.1
15.1
0.0

19.9
12.7

0. 001* 

<0.05

NS

<0.01*

<0.001

<0.001*

<0.01

NS: not significant,
*Trend test
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11.9 4.7 mol/L , (10.1
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mg/dl), ( 54.6
15.5 mg/dl, 60.4 17.4 mg/dl), 

( 124.5 16.1 mmHg, 
120.1 18.2 mmHg), (
81.8 9.7 mmHg, 77.6 10.3 mmHg)

(p<0.001).

(Figure 1), 
22.6%, 13.7%

(Table 3).

Table 4

. 

, , 

, , 

. Table 5

. (141.7 89.8

mg/dl) (167.6

98.5 mg/dl)

(p<0.001). 

(58.3 16.9 mg/dl)

(55.1 16.2 mg/dl)

(p<0.01). , 

(p<0.001, p<0.01). 

, 

, (OR=1.02,

95% CI=1.01-1.04), (OR=0.60,

95% CI=1.02-2.52) 

. , 

(OR=1.02,

95% CI=0.15-0.69)

(OR=0.49, 95% CI=0.31-

0.76)

(Table 6).

, , 

, , , , 

, 

, 

[6,7,9], 

[6].

[8,14,25,28] 

, 

[14,15]. 

5.2-15.3 mol/L

[8,10,13,29]. 

[29]. , 

[14]. 

11.9 4.7 

mol/L ( 14.0 5.6 mol/L, 10.1

2.7 mol/L)

[8,10,13,29]

, 

. 

(

22.6%, 13.7%)

, 

[8,16,18,23,30]. 

, 

[15,18,21,23,30,31]. NHANES

1999-2000 19-50

, 51

[31]. 

19-39 40-59

9.8% , 60 17.4%

. 19-39

40-59 3.6%

4.1% , 60

13.8%

[8]. 

40-59 20-39

, 60

. , 20-39

40-59

, 

20-39

57.1% 40-59

49.6% . 20-39

Table 5. Lipids and blood pressure data according to hyperhomocysteinemia

Variables Normal (N=1,144) Hyperhomocysteinemia (N=249) p-value* 

Total cholesterol (mg/dl)
Triglyceride (mg/dl)
High-density lipid chlesterol (mg/dl)
Low-density lipid cholesterol (mg/dl)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

224.4 41.4
141.7 89.8
058.3 16.9
137.8 38.6
121.3 17.3
079.2 10.2

227.7 41.7
167.6 98.5
055.1 16.2
139.1 37.8
125.8 17.2
081.4 10.1

NS
<0.001
<0.010

NS
<0.001
<0.010

Values are presented in mean SD, NS: not significant , *ANCOVA with controlling age and sex

Table 6. Multivariate analysis for affecting factors
on hyperhomocysteinemia*

Variables OR 95% CI  

Age
Sex (men)
Smoking amount

Non- and Ex-smoker
19/day

20  -  39/day
40/day

Drinking frequency
Non- and Ex-drinker

2/wk
3  -  4/wk
Almost everyday

General physical activity
Low
Moderate
Severe

Food preference
Vegetable
Vegetable and meat
Meat 

Coffee intake
None
1  -  4 cups/day

5 cups/day
Nutrient intake

None
Vitamin or Multi-nutrient

1.02
1.60

1.00
1.13
1.21
1.90

1.00
0.76
0.96
1.47

1.00
0.77
0.32

1.00
0.71
1.36

1.00
0.87
0.90

1.00
0.49

1.01-1.04
1.02-2.52

0.62-2.06
0.68-2.13
0.44-8.16

0.50-1.16
0.47-1.97
0.65-3.35

0.53-1.14
0.15-0.69

0.46-1.10
0.63-2.93

0.57-1.33
0.26-3.16

0.31-0.76

OR: odds ratio, CI: confidence interval
* Adjusted for body mass index, triglyceride, high-density
lipid cholesterol, history of diabetes mellitus, hypertension,
stroke, cerebrovascular disease, angina pectoris, myocardial
infarction, and other heart disease 
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