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The Amount of Physical Activity According to the Level of High
Density Lipoprotein Cholesterol in Korean Adults

Jong-Im Song', Sang-Ho Yoo?, Jung-Gum Ryoo®

"Health Promotion Center, Chung-Ang University Hospital, Seoul, “Department of Family Medicine, Hallym
Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Korea

Background: A low level of high-density lipoprotein-cholesterol (HDL-C) is well known as an important car-
diovascular risk factor which is closely associated with physical activity levels. However, there is a very few
studies conducted on relationship between physical activity and HDL-C status among Korean adults.
Methods: We selected total 22,294 people aged 19 to 69 years old who had not taken lipid lowering agents from
the 2005 Korea National Health and Nutrition Examination Survey (NHANES) data. The population was classified
into three groups using the criteria for HDL-C of Adult Treatment Panel lll. The relationship between the physical
activity and HDL-C was investigated and the amount of physical activity levels of the three HDL-C groups were ob-
tained with analysis of covariance with adjustments for various factors influencing the physical activity levels.
Results: After adjusted for various factors influencing HDL-C, physical activity is significantly associated with
HDL-C. As physical activity is increased, HDL-C is much higher (P<0.001).The physical activity levels were sig-
nificantly different among the three HDL-C groups. The amount of physical activity in low HDL-C group was sig-
nificantly low compared to high HDL-C group (1653.084+65.31 MET-min/wk vs. 1916.70+£102.86 MET-min/wk,
P<0.001).

Conclusions: We confirmed that the amount of physical activity level in low HDL-C group was significantly lower
compared with that of high HDL-C group in Korean adults.
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Table 1. General characteristics of population included in the analysis®
Men Women Total
Agc, v 402+0.1 406+0.1 40.420.1
Year of education completed
<6 9+0.3 18.1+0.5 13.6+0.4
>6, <9 9.6+0.3 11.7+0.3 10.6+0.3
>9, <12 37.2+0.6 38.2+0.6 37.7£0.5
>13 44.2+0.8 32+0.7 38.1+£0.6
Comorbidity
Essential hypertension 9.3+0.3 9.4+0.3 9.4+0.2
Diabetes mellitus 4.4+0.2 3.240.2 3.8+0.1
Weight groups based on BMI, kg/m’
Underweight (<18.5) 3.1+0.4 5.9+0.7 4.5+0.4
Normal weight (>18.5, <23) 34.9+1.4 46.3+1.2 40.6+0.9
Overweight (>23, <25) 27.3x1.3 21.3+0.9 24.3+0.7
Obesity (>25) 34714 26.4+1.1 30.5£0.9
Abdominal obesity
Yes 23.2+1.1 20.5+1 21.8+0.8
No 76.8x1.1 79.5+1 78.2+0.8
Smoking status
Current 55+1 5.6+0.5 30.5+0.7
Past 26.8+0.9 3.7+0.3 15.4+0.5
Never 18.2+0.8 90.6+0.6 54.1+0.6
Daily alcohol consumption, g
None 10.9+0.7 26.4+0.9 18.6+0.7
<14 62.1+1 69.5+0.9 65.8+0.7
>14, <28 14.1£0.7 2.4+0.2 8.3+0.4
>28 12.9+0.6 1.7+0.3 7.4+0.4
Energy proportion of carbohydrate, %
<55 29.8+1.1 18.1+0.9 24.0+0.8
>55, <70 45.1£1.2 46.6x1.1 45.9+0.8
>70 25.0+1.1 35.3x1.1 30.1+0.8
Level of physical activity®
High 21.5+1.1 14.4+1 18.0+0.9
Moderate 61.1+1.1 60.7+1.2 60.9+0.9
Low 17.4+1 24.8+1.4 21.1+1.1
Level of HDL-C
High (>60) 5.740.7 13.3+0.8 9.5+0.6
Moderate (>40, <60) 51.1+1.4 65+1.1 58.0£0.9
Low (<40) 43.1+1.4 21.7+0.9 32.5+0.8

Abbreviations: BMI, body mass index; HDL-C, high-density lipoprotein-cholesterol.

Data are presented as weighted percentage+SE unless otherwise indicated.

"Presented as meanzSE.

‘Level of physical activity was categorized to three groups according to the standard criteria (http://www.ipag.ki.se).
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Table 2. The proportions of the each HDL-C group according to gender and age groups®
Men ‘Women Mean HDL-C

Age, y High Medium Low High Medium Low i

HDL-CC HDL-C' HDL-C HDL-C HDL-C HDL-C Men Women P
19-29 6.4+1.6 63.3+3.5 30.3+3.2 13.6+1.9 721423 14.3+1.7 44.849.6 49.8+10.1 <0.001
30-39 42409 47.542.6 483425 15.2+1.7 63.6+2.0 21.1+1.8 41.749.2 48.5+10.6 <0.001
40-49 5.8+1.2 472427 47.042.6 14.0+1.4 63.9+1.9 222+1.7 42.049.6 47.5+11.0 <0.001
50-59 5.6x1.4 44.1+3.1 50.3+3.2 11.2+1.7 63.2+2.6 25.6+2.7 41.2+10.0 46.8+10.3 <0.001
60-69 8.3+1.6 50.4+3.3 41.3+3.4 9.5+1.8 56.7+3.0 33.8+2.8 43.7+11.5 45.3+11.8 <0.001
Total 5.7+0.7 51.1+1.4 43.1+1.4 13.3+0.8 65.0+1.1 21.7+0.9 42.7+9.9 48.0+10.8 <0.001

Abbreviation: HDL-C, high-density lipoprotein-cholesterol.

Data are presented as weighted percentage+SE unless otherwise indicated.

*Presented as meanzSD.
“HDL-C >60 mg/dL.
*HDL-C 240, <60 mg/dL.
‘HDL-C <40 mg/dL.
'Calculated by t-test.
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Table 3. Differences of the proportion of HDL-C group in each categorization®

HDL-C group .
Low HDL-C’ Medium HDL-C® High HDL-C" r
Gender <0.001
Men 43.7+1.4 50.6£1.5 5.8+0.7
Women 21.8+1.0 64.9+1.1 13.3+0.9
Age, y <0.001
19-29 23.2+1.9 67.2+2.1 9.6x1.3
30-39 35.3+1.6 54.8+1.7 9.9+1.0
40-49 35.2+1.6 55.0+1.6 9.9+0.9
50-59 38.1+2.2 53.4£1.9 8.6x1.2
60-69 37.3£2.1 54.2+2.2 8.5+1.2
Year of education completed 0.200
<6 32.8+1.9 58.2x1.9 9.0+1.2
>6, <9 38.4+2.7 54.3£2.5 7.3%1.2
>9, <12 33.2+1.4 56.9+1.5 9.8+1.0
>13 31.0+1.4 59.1£1.5 9.9+0.9
Comorbidity
Essential hypertention <0.001
Yes 42.742.8 51.6+2.7 5.7«1.0
No 31.7+0.9 58.4+1.0 9.9+0.6
Diabetes mellitus <0.001
Yes 47.5+3.9 47+4.2 5.5+2.1
No 32.3+0.9 58.1+£0.9 9.6+0.6
BMI, kg/m’ <0.001
Underweight (<18.5) 13.5+2.9 65.4+3.5 21.2+3.3
Normal weight (>18.5, 23) 21.6+1.1 65.7x1.4 12.7+0.9
Overweight (23, <25) 36.3+1.6 57.3x1.8 6.4+0.8
Obesity (>25) 47.5+1.8 46.6x+1.6 5.9+0.8
Abdominal obesity <0.001
Yes 48.8+2.0 46.3+1.9 4.8+0.8
No 28.4+0.9 60.9+1.1 10.7+0.7
Smoking status <0.001
Current 44.3+1.8 49.5£1.9 6.2+0.9
Past 39.4+2.0 52.4+2.1 8.1£1.2
Never 25.2+1.0 63.3x1.1 11.5+0.7
Daily alcohol consumption, g 0.053
None 37.4+2.0 55.2+2.1 7.4+1.0
<14 31.6+1.1 58.7x1.2 9.6+0.7
>14, <28 35.0+3.0 54.6+3.2 10.4+1.8
>28 29.1+3.3 58.2+3.6 12.8+2.1
Energy proportion of carbohydrate, % <0.001
<55 30.9+1.9 56.9+2.0 12.1+1.2
>55, <70 30.6+1.2 59.0+1.3 10.4+1.0
>70, 37.0+1.4 55.7+1.5 7.2+0.8
Level of physical activity' 0.345
High 30.3+1.9 58.8+2.3 10.8+1.4
Moderate 33.0£1.2 57.4+1.2 9.6+0.6
Low 34.5+1.8 57.5£1.9 8.0£1.0

Abbreviations: HDL-C, high-density lipoprotein-cholesterol; BMI, body mass index.

‘Data are presented as weighted percentage+SE.

*HDL-C >60 mg/dL.

‘HDL-C >40, <60 mg/dL.

*HDL-C <40 mg/dL.

‘Calculated by y2-test.

"Level of physical activity was categorized to three groups according to the standard criteria (http://www.ipaq.ki.se).
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Table 4. Relationships between various factors and HDL-C?

HDL-C, mg/dL
Estimate SE CI P

Intercept 70.00 2.60 65.00 75.00
Age -0.03 0.02 -0.07 0.01 0.150
Gender, men vs. women -5.22 0.57 -6.34 -4.10 <0.001
Year of education completed -0.09 0.22 -0.53 0.34 0.670
Presence of hypertension, yes vs. no -0.74 0.57 -1.87 0.39 0.200
Presence of diabetes mellitus, yes vs. no -0.74 0.57 -1.87 0.39 0.060
BMI -0.77 0.09 -0.96 -0.58 <0.001
Abdominal obesity, yes vs. no -0.23 0.59 -1.41 0.94 0.700
Smoking,

Current vs. never -2.04 0.54 -3.11 -0.97 <0.001

Past vs. never 0.49 0.67 -0.84 1.82 0.470
Daily alcohol consumption 0.09 0.02 0.05 0.13 <0.001
Energy proportion of carbohydrate -0.06 0.02 -0.09 -0.03 <0.001
Physical activity 0.76 0.14 0.48 1.04 <0.001

Abbreviations: HDL-C, high-density lipoprotein-cholesterol; CI, confidence interval; BMI, body mass index; MET, metabolic equivalent of task.

‘Calculated by multiple linear regression analysis.

Table 5. Average physical activity according to the level of HDL-C and gender®

Adjusted mean physical activity’, MET-min/wk

f f

Total HDL-C High HDL-C* Moderate HDL-C Low HDL-C’ P Prfor wend
Men 1800.984.4 239330421664 1887.72+112.90 1660.37+108.87 <0.001 <0.001
Women 1527.3+88.7 1540.58+137.09 1476.80+131.86 1332.48+126.20 <0.001 0.070
Total 1762.2+39.1 1916.70+102.86 1703.14+85.32 1504.53+80.09 <0.001 <0.001

Abbreviations: HDL-C, high-density lipoprotein-cholesterol; MET, metabolic equivalent of task.

“Data are presented as meansSE.

®Adjusted for age (continuous variable), gender (categorical variable, male/female), presence of hypertension (categorical variable, yes/no), presence

of diabetes mellitus (categorical variable, yes/no), year of education completed (categorical variable, 6 years or less/7-9 years/10-12 years/more

than 12 years), body mass index (continuous variable), abdominal obesity (categorical variable, yes/no), smoking status (categorical variable,

current/past/never), daily alcohol consumption (continuous variable).
“HDL-C >60 mg/dL.

*HDL-C >40, <60 mg/dL.

“HDL-C <40 mg/dL.

'Calculated by analysis of covariance.
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