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Objectives: The purpose of our study was to evaluate the association between the intensity of physical activity (PA) and prevalence of 

cardiovascular disease (CVD) using Korean representative data.    

Methods: We analyzed 39 804 participant data from the Korea National Health and Nutrition Examination Survey, 2007-2013. Expo-

sure variable was three levels of PA (low, medium, and high) in a week, and outcome variable was prevalence of CVD based on patient 

self-recognition and doctor’s diagnosis. Complex logistic regression analysis was performed to evaluate the relationship between lev-

el of PA and CVD adjusted by body mass index, hypertension, hypercholesterolemia, diabetes mellitus, stress recognition, household 

income, smoking, and current drinking. The indices of association w ere estimated as crude prevalence odds ratio (POR), adjusted 

POR, and their 95% confidence interval (CI). All statistical analyzes were performed using complex sample analysis procedure of the 

SPSS version 23.0.

Results: When all variables were adjusted, only high level PA in women showed a significant association with stroke (adjusted POR by 

patient’s self-recognition, 0.57; 95% CI, 0.32 to 0.99, adjusted POR by doctor’s diagnosis, 0.55; 95% CI, 0.34 to 0.87) and CVD (adjusted 

POR by doctor’s diagnosis, 0.68; 95% CI, 0.48 to 0.96). 

Conclusions: High level PA in women has a significant reverse association with prevalence of stroke and CVD in Korea. Further study 

for elucidating the mechanism will be needed.
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INTRODUCTION

Cardiovascular disease (CVD) is a disorder of the heart and 
blood vessels, which includes cerebrovascular disease, coro-
nary/rheumatic heart disease, and other conditions [1]. CVD 

pISSN 1975-8375  eISSN 2233-4521 

related to atherosclerosis, which is caused by the accumula-
tion of a substance called atheromatous plaque on the walls 
of the arteries, results in narrowing or clogging of the blood 
vessels. Thus, blood flow is disturbed and supplies deficient 
oxygen to the tissue, resulting in CVD [2]. 

CVD was the highest cause of death in the world between 
2000 and 2012 [3]. In 2012, more than 17.5 million people 
were killed by CVD. It was responsible for an estimated 31% of 
total global deaths [4]. In Korea, cancer was the first cause of 
death and CVD was the second in 2014 [5]. This means that 
national health management of CVD is very important.    

CVD has been considered a multifactorial disease that is af-
fected by not only personal factors but also socioeconomic 
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factors. Therefore, to predict the risk of CVD, a number of risk 
factors should be considered together [6], such as Framingham 
risk score (FRS), age, diabetes mellitus (DM) status, smoking 
status, systolic blood pressure (SBP), total cholesterol (TC), and 
high-density lipoprotein cholesterol (HDL-C) [7]. Although 
physical activity (PA) is not included in the FRS, it was identified 
as a protective factor in the 1967 Framingham Heart Study [8].

In addition, other studies have shown that PA, including walk-
ing, is a protective factor for CVD [9-19]. However, most studies 
examined Western populations [9-15], and the association be-
tween level of PA and CVD was not consistent among studies.

We conducted an epidemiologic study to evaluate the asso-
ciation between intensity of PA and prevalence of CVD using 
Korean population representative data.

METHODS

Study Population
The study was based on data from the Korea National 

Health and Nutrition Examination Survey (KNHANES) 2007-
2013. KNHANES uses a complex, stratified survey design that 
considers non-responses to provide representative data of the 
Korean population. It consists of three parts: health interview, 
health examination, and nutrition survey. The health interview 
and health examination are conducted by trained medical 
staff and interviewers. A week after these two surveys, dieti-
tians conduct the nutrition survey at the participant’s home. 
The health and nutritional status of Koreans can be analyzed 
using this data. It is also possible to measure changes in the 
prevalence of chronic diseases and disease risk factors and to 
reflect those changes in national health policies [20].

The number of total participants in KNHANES 2007-2013 
was 58 423. We first excluded 14 791 people aged under 20 
years old. Participants without information on walking/mod-
erate PA (n=3799) were excluded. Finally, we excluded partici-
pants who lacked information on prevalence of CVD (n=29). 
As a result, the final study population was 39 804 (Figure 1).

Study Variables
Information on gender, age (categorized into 7 groups: 20-

29, 30-39, 40-49, 50-59, 60-69, 70-79, and ≥80), current drink-
ing (those who drank more than once a month during the 
past year and those who had not), smoking (more than 100 
cigarettes smoked during their lifetime and current smoker 
status), PA status, high stress recognition (those usually feeling 

considerable stress), and prevalence of CVD were obtained by 
self-administered questionnaire. Prevalence of hypertension 
(HTN), hypercholesterolemia (HC), and DM were determined 
by considering blood test results, the prescription of medica-
tion, and doctor’s diagnosis. Current drinking, smoking, stress 
recognition, HTN, HC, and DM prevalence were calculated by 
the same methods used by the Korean Ministry of Health and 
Welfare [21]. Body mass index (BMI) was calculated from body 
weight and height (kg/m2), and was then categorized into 3 
groups (<18.5, 18.5-25.0, and ≥25.0). Household incomes for 
the survey year were divided into 4 groups: highest, intermit-
tent high, intermittent low, and lowest.

PA status was obtained through the following questions: 
“During the last 7 days, on how many days did you walk for at 
least 10 minutes at a time? (This includes at work and school, 
walking to travel from place to place, and walking that you 
have done for exercise.)” “During the last 7 days, on how many 
days did you do moderate PAs that take moderate physical ef-
fort or make you breathe somewhat harder than normal? Do 
not include walking. Think only about those PAs that you did 
for at least 10 minutes at a time (moderate PAs: job-related ac-
tivities and sports such as carrying light loads or slow swim-
ming, doubles tennis, volleyball, badminton, table tennis)” 
[22]. The KNHANES questions about walking and moderate PA 

Figure 1. Flow of this study through data management in 
Korea National Health and Nutrition Examination Survey 
(KNHANES) 2007-2013.

Total participants in KNHANES 2007-2013
n=58 423

Age <20 
n=14 791

No information on walking and 
moderate physical activity 

n=3799

Have physical activity status
n=39 833

Missing data on prevalence of 
cardiovascular diseases

n=29

Final study population
n=39 804
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are the same, except for the phrase “at least 10 minutes at a 
time,” regarding moderate PA, which has been missing from 
the KNHANES questionnaire since 2010. We performed a sepa-
rate analysis of the prevalence of CVD, as determined by pa-
tient self-recognition and doctor’s diagnosis. Self-recognition 
and doctor’s diagnosis were both reported by self-adminis-
tered questionnaire. “Self-recognition” was answered if the 
participant identified the disease by themselves, and “doctor’s 
diagnosis” was answered if they received their disease diagno-
sis from a doctor.

Association Between Intensity of Physical Activity 
and Prevalence of Cardiovascular Disease

We categorized intensity of PA at three levels, which consist-
ed of low, middle, and high. High level was defined as moder-
ate PA for more than 30 min/d for 5 days a week, regardless of 
the degree of walking. Middle level was defined as walking for 
more than 30 min/d for 5 days a week but did not belong to 
high intensity level. Low level was defined as walking at any 
duration below the middle level. Walking for more than 30 
min/d for 5 days a week was a measure of walking rate an-
nounced by the Korea National Statistical Office [23]. Moder-
ate PA for more than 30 min/d for 5 days a week was the mini-
mum intensity recommended by the American Heart Associa-
tion (AHA) [24]. 

The prevalence of stroke, myocardial infarction (MI), angina, 
and CVD were analyzed separately. We analyzed the associa-
tion between the three levels of PA and the prevalence of CVD. 
Multivariate logistic regression analysis was performed to ad-
just by potential confounding factors, including gender, age, 
BMI, HTN, HC, DM, smoking, stress recognition, household in-
come, and current drinking. All risk factors that had at least the 
possibility of “contributing” to CVD, as indicated by the AHA, 
were selected [25]. 

Stratification analysis was conducted to show the effects of 
gender. The differences in social behavior and sex hormones 
attributed to gender significantly impacted the prevalence of 
CVD [26,27].

Statistical Analysis
A chi-square test was used to compare categories of vari-

ables, and prevalence odds ratios (POR) were calculated using 
logistic regression. When the p-value was less than 0.05, it was 
regarded statistically significant. All statistical analyses were 
performed using complex sample analysis procedures of the 

SPSS version 23 (IBM Corp., Armonk, NY, USA).

RESULTS

General Characteristics
Study participants were divided into 3 groups, according to 

their level of PA. The low level group was 21 993 people, the 
middle level was 13 591, and the high level was 4220. Men 
were more likely to have a high PA level than women. Age, 
BMI, and stress recognition differed in the 3 groups and did 
not show any tendencies. HTN and HC had a lower prevalence 
with higher levels of PA. DM showed the same trend but was 
not statistically significant (p=0.29). Groups with less smoking 
and alcohol consumption and higher household income had 
higher levels of PA (Table 1).

Association Between Intensity of Physical  
Activity and Prevalence of Cardiovascular  
Disease

We estimated the POR and their 95% confidence intervals 
(CI) between intensity of PA and prevalence of CVD. The preva-
lence was stratified by patient self-recognition and doctor’s di-
agnosis of CVD. All prevalence of MI was not associated with 
PA, regardless of adjustment. When regarding prevalence of 
disease by patient self-recognition, CVD was related to high 
level PA (adjusted POR, 0.76; 95% CI, 0.58 to 0.99). When con-
sidering the prevalence of disease by doctor’s diagnosis, MI 
(adjusted POR, 0.56; 95% CI, 0.32 to 0.98) and CVD (adjusted 
POR, 0.75;  95% CI, 0.59 to 0.95) had significant associations 
with high level PA in multivariate analysis (Table 2).  

We conducted stratification analysis by gender. In men, the 
prevalence of stroke, MI, angina, and CVD was unrelated to the 
intensity of PA after adjustment. Additionally, there was no 
trend of the POR according to the intensity of PA (Table 3). In 
women, however, the prevalence of stroke by patient self-rec-
ognition (adjusted POR, 0.57; 95% CI, 0.32 to 0.99) was associ-
ated with high level PA. Higher level PA showed a lower risk of 
stroke (p trend=0.05). High intensity PA was related to stroke 
(adjusted POR, 0.55; 95% CI, 0.34 to 0.87) and CVD (adjusted 
POR, 0.68; 95% CI, 0.48 to 0.96) by doctor’s diagnosis (Table 4).  

DISCUSSION 

We conducted the analysis under the assumption that the 
patient’s own illness condition and the condition of the illness 
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diagnosed by the doctor could lead to differing CVD preva-
lence data. However, we did not find a difference in prevalence 
in the results.

Our results indicate that the benefit of PA reducing CVD ap-
plies only to women. Kim et al. [28] cohort study demonstrat-
ed that any moderate PA above 150, 75 min/wk of vigorous in-
tensity, or ≥150 min/wk of moderate or vigorous PA did not 
reduce CVD mortality in 12 538 middle-aged (40 to 59) Korean 
men (adjusted hazard ratio [aHR], 0.87; 95% CI, 0.60 to 1.26). 
Park et al. [29] also reported light, moderate or vigorous PA for 
at least 90 min/wk were not associated with CVD mortality 
when PA’s 1st and 3rd tertile were compared in a hospital-
based cohort study of 18 775 Korean men, carried out be-
tween 1995 and 2003 (aHR, 1.01; 95% CI, 0.35 to 2.95). Other 
studies also reported women had more benefits from PA than 
men [18]. In our study, the proportion of high level PA among 
women was lower than in men. High level PA may influence 
CVD more greatly in women than in men.

Only moderate PA for more than 30 min/d for 5 days a week 
(roughly estimated at least 11-15 metabolic equivalent task 
[MET]-hr/wk) is associated with lower prevalence of CVD. 
Cheng et al. [16] demonstrated that at least 4 hr/wk of mild 
and moderate exercise, which were roughly estimated at 12-
16 MET-hr/wk, could not reduce risk of acute MI in a hospital-
based case-control study conducted in China between 1999 
and 2003 (adjusted odds ratio [aOR], 0.96; 95% CI, 0.84 to 
1.10), but the risk was significantly reduced by strenuous exer-
cise (aOR, 0.75; 95% CI, 0.60 to 0.93) such as running/jogging, 
football, and vigorous swimming. Wang et al. [17] conducted a 
prospective cohort study with 61 477 Chinese men and re-
ported more than 13.9 MET-hr/wk exercise could reduce risk of 
CVD (aHR, 0.76; 95% CI, 0.64 to 0.90) compared with no regu-
lar exercise. Less than 13.9 MET-hr/wk could not reduce risk of 
CVD (aHR, 0.82; 95% CI, 0.68 to 1.00). Soares-Miranda et al. [14] 
reported that walking and exercise decreased risk of CVD re-
gardless of the intensity and time based on 4207 US men and 
women in a prospective cohort study. Yates et al. [15] used 
data from 40 European (50.9%) and American (35.0%) coun-
tries to suggest that a 2000 step per day increment in ambula-
tory activity, roughly equal to 20 min/d or 1.0-1.5 MET-hr/wk, 
decreased the risk of CVD by 10%. In Asian countries, more 
high intensity PA could indicate more health benefit for CVD 
than in Western countries. 

In recent systematic review studies [30-32], it has been main-
tained that PA was a preventive factor for CVD. Wahid et al. [30] 

Table 1. Characteristics of participants by physical activity 
category in Korea National Health and Nutrition Examination 
Survey 2007-2013

General factor
Low level 
(n=21 993)

Middle level 
(n=13 591)

High level 
(n=4220)

p-value

Weighted n 20 162 089 12 549 120 3 698 153 <0.05

Gender

   Men 47.1 51.7 53.8

Age (y) <0.05

20-29 15.8 23.1 19.5

30-39 22.4 20.5 20.4

40-49 24.0 19.5 22.4

50-59 18.5 16.6 20.6

60-69 10.4 11.4 10.8

70-79 7.4 7.7 5.8

≥80 1.5 1.0 0.7

Body mass index (kg/m2) <0.05

<18.5 4.9 4.9 3.5

18.5-25.0 62.4 64.2 62.8

≥25.0 32.7 30.9 33.7

Hypertension <0.05

Yes 25.1 24.0 22.5

No 74.9 76.0 77.5

Hypercholesterolemia <0.05

Yes 12.2 11.2 9.9

No 87.8 88.8 90.1

Diabetes mellitus 0.29

Yes 8.8 8.4 8.1

No 91.2 91.6 91.9

Smoking <0.05

Current smoker 25.4 26.2 28.0

Past smoker 19.5 20.4 20.9

Non-smoker 55.1 53.4 51.2

Stress recognition <0.05

High 28.6 26.2 28.1

Low 71.4 73.8 71.9

Household income 0.04

Highest 28.9 28.5 31.1

Intermittent high 28.9 28.6 28.6

Intermittent low 26.1 26.3 26.3

Lowest 16.1 16.5 14.0

Current drinking <0.05

≥1/mo 56.9 59.4 60.9

<1/mo 43.1 40.6 39.1

Physical activity limitation <0.05

Yes 11.8 10.0 10.4

No 88.2 90.0 89.6

Values are presented as weighted %.
High level: doing moderate activity (job-related activities and sports like carrying 
light loads or slow swimming, double tennis, volleyball, badminton, table tennis. Do 
not include walking) more than 5 days in a week and 30 minutes at a time; Middle 
level: doing walking more than 5 days in a week, 30 minutes at a time, and did not 
belong to high level; Low level: something that doesn’t middle level physical activity.
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Table 2. POR by different level of physical activity in KNHANES 2007-2013

Crude POR (95% CI) Adjusted POR (95% CI)1

Low level  
(n=21 993)

Middle level 
(n=13 591)

High level 
(n=4220)

Low level  
(n=21 993)

Middle level 
(n=13 591)

High level 
(n=4220)

p trend of 
adjusted POR

Weighted n 20 162 089 12 549 120 3 698 153 20 162 089 12 549 120 3 698 153
Prevalence of disease 
   Patient self-recognition
      Stroke 1.00 (reference) 1.01 (0.82, 1.25) 0.66 (0.46, 0.97) 1.00 (reference) 1.08 (0.84, 1.39) 0.71 (0.47, 1.06) 0.42
      MI 1.00 (reference) 1.03 (0.77, 1.38) 0.54 (0.30, 0.96) 1.00 (reference) 0.92 (0.66, 1.30) 0.62 (0.34, 1.13) 0.16
      Angina 1.00 (reference) 0.85 (0.68, 1.06) 0.79 (0.55, 1.12) 1.00 (reference) 0.91 (0.71, 1.16) 0.94 (0.64, 1.36) 0.52
      CVD 1.00 (reference) 0.95 (0.82, 1.11) 0.70 (0.55, 0.90) 1.00 (reference) 0.98 (0.83, 1.17) 0.76 (0.58, 0.99) 0.18
   Doctor’s diagnosis
      Stroke 1.00 (reference) 1.00 (0.84, 1.18) 0.65 (0.47, 0.90) 1.00 (reference) 1.10 (0.90, 1.35) 0.72 (0.50, 1.04) 0.41
      MI 1.00 (reference) 1.10 (0.84, 1.44) 0.55 (0.33, 0.94) 1.00 (reference) 1.02 (0.75, 1.40) 0.56 (0.32, 0.98) 0.16
      Angina 1.00 (reference) 0.90 (0.73, 1.10) 0.83 (0.61, 1.13) 1.00 (reference) 0.96 (0.77, 1.19) 0.90 (0.64, 1.25) 0.50
      CVD 1.00 (reference) 0.99 (0.87, 1.13) 0.71 (0.57, 0.88) 1.00 (reference) 1.03 (0.88, 1.20) 0.75 (0.59, 0.95) 0.14

High level: doing moderate activity (Job-related activities and sports like carrying light loads or slow swimming, double tennis, volleyball, badminton, table tennis. 
Do not include walking) more than 5 days in a week and 30 minutes at a time; Middle level: doing walking more than 5 days in a week, 30 minutes at a time, and 
did not belong to high level; Low level: something that doesn’t middle level physical activity.
POR, prevalence odds ratio; KNHANES, Korea National Health and Nutrition Examination Survey; CI, confidence interval; MI, myocardial infarction; CVD, cardiovas-
cular disease.
1Adjusted: age, body mass index, hypertension, hypercholesterolemia, diabetes mellitus, smoking, stress recognition, household income, current drinking and physi-
cal activity limitation. 

Table 3. Men’s POR by different level of physical activity in KNHANES 2007-2013

Men’s physical activity in KNHANES 2007-2013

Crude POR (95% CI) Adjusted POR (95% CI)1

Low level 
(n=8813)

Middle level 
(n=6141)

High level 
(n=1896)

Low level 
(n=8813)

Middle level 
(n=6141)

High level 
(n=1896)

p trend of 
adjusted POR

Weighted n 9 489 829 6 487 908 1 988 797 9 489 829 6 487 908 1 988 797
Prevalence of disease 
   Patient self-recognition
      Stroke 1.00 (reference) 1.16 (0.87, 1.54) 0.73 (0.43, 1.23) 1.00 (reference) 1.22 (0.87, 1.72) 0.79 (0.45, 1.37) 0.93
      MI 1.00 (reference) 1.06 (0.73, 1.53) 0.57 (0.29, 1.12) 1.00 (reference) 0.93 (0.61, 1.41) 0.66 (0.32, 1.34) 0.31
      Angina 1.00 (reference) 0.91 (0.65, 1.28) 0.79 (0.46, 1.36) 1.00 (reference) 0.88 (0.62, 1.25) 0.86 (0.48, 1.53) 0.46
      CVD 1.00 (reference) 1.05 (0.86, 1.28) 0.72 (0.52, 1.01) 1.00 (reference) 1.02 (0.81, 1.29) 0.78 (0.54, 1.13) 0.40
   Doctor’s diagnosis
      Stroke 1.00 (reference) 1.12 (0.89, 1.40) 0.71 (0.44, 1.14) 1.00 (reference) 1.14 (0.87, 1.50) 0.82 (0.49, 1.37) 0.93
      MI 1.00 (reference) 1.17 (0.83, 1.65) 0.49 (0.25, 0.96) 1.00 (reference) 1.04 (0.70, 1.53) 0.55 (0.27, 1.12) 0.29
      Angina 1.00 (reference) 0.99 (0.73, 1.34) 0.95 (0.61, 1.47) 1.00 (reference) 0.94 (0.68, 1.28) 0.88 (0.54, 1.45) 0.55
      CVD 1.00 (reference) 1.10 (0.92, 1.31) 0.74 (0.55, 1.00) 1.00 (reference) 1.05 (0.86, 1.29) 0.77 (0.55, 1.09) 0.41

High level: doing moderate activity (Job-related activities and sports like carrying light loads or slow swimming, double tennis, volleyball, badminton, table tennis. 
Do not include walking) more than 5 days in a week and 30 minutes at a time; Middle level: doing walking more than 5 days in a week, 30 minutes at a time, and 
did not belong to high level; Low level: something that doesn’t middle level physical activity.
POR, prevalence odds ratio; KNHANES, Korea National Health and Nutrition Examination Survey; CI, confidence interval; MI, myocardial infarction; CVD, cardiovas-
cular disease. 
1Adjusted: age, body mass index, hypertension, hypercholesterolemia, diabetes mellitus, smoking, stress recognition, household income, current drinking and physi-
cal activity limitation.

reported moderate PA was related with a lower risk of CVD 
mortality (relative risk [RR], 0.77; 95% CI, 0.71 to 0.84) accord-
ing to combined results of 36 studies. Li and Siegrist [31] con-
ducted systematic review of prospective cohort studies and re-

ported high leisure time PA reduced risk of CVD comparing to 
low level leisure activity in men (RR, 0.76; 95% CI, 0.70 to 0.82) 
and women (RR, 0.73; 95% CI, 0.68 to 0.78). After analyzing 
nearly 900 000 participants, Nocon et al. [32] showed that PA 
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reduced CVD mortality (RR, 0.65; 95% CI, 0.60 to 0.70), and the 
effect of PA was greater for women than for men. However, it 
was difficult to determine the numerical cut-off values of the 
preventive effect of PA for CVD because the standards of PA, 
study design, measurements, and the study population were 
different among the studies.

PA could improve the body’s abilities by enhancing muscu-
lar function and strength. It facilitates the transport and utili-
zation of oxygen through the blood vessels. PA also enhances 
the vessels’ dilation capacity when stressed by exercise or hor-
mones. It also enables oxygen movement throughout the 
body. PA has physiological benefits and reduce risk factors of 
CVD. It could reduce body weight, low-density lipoprotein 
cholesterol, and TC, and increase HDL-C and insulin sensitivity 
[33]. Gender differences in the relationship between PA and 
CVD could be explained by differences in genes, hormones, 
and adaptive responses to PA, among others. However, due to 
the heterogeneity of studies and the diversity of mechanisms 
that cause CVD, the cause of this difference is not yet clearly 
explained [34].

KNHANES data is representative of the general population 
of Korea. Therefore, our analysis reveals the effects of gender 
and PA levels on CVD in Koreans. In addition, we combined 

data from years 2007 to 2013, so it is suitable for analyzing low 
prevalence diseases, such as CVD. However, our study also has 
the following limitations. First, this study is a cross-sectional 
descriptive study. Although we describe the relationship be-
tween PA level and prevalence of CVD, it is difficult to prove 
that they have a causal relationship. However, it is widely 
known that PA is a protective factor for CVD. Second, ques-
tions about PA, prevalence of CVD, and others about health 
status may not collect objective information. Most estimations 
of our variables are carried out by self-administered question-
naire or face-to-face interview, which always implies the pos-
sibility of recall bias. In a previous study about KNHANES [35], 
there was a concordance between the self-administered ques-
tionnaire and the actual measurement of HTN, DM, and HC. 
The kappa values of HTN, DM, and HC were 0.72, 0.82, and 
0.48. The authors described the results as similar to studies in 
Europe and US. They also mentioned that the sensitivity needs 
to be increased. Third, we conducted the study to examine 
only 3 diseases of CVD: angina, MI, and stroke. Although these 
3 diseases account for a large portion of CVD, they do not in-
clude all diseases of CVD.  

We analyzed the association between the intensity of PA 
and the prevalence of CVD. In the future, further research is 

Table 4. Women’s POR by different level of physical activity in KNHANES 2007-2013

Women’s physical activity in KNHANES 2007-2013

Crude POR (95% CI) Adjusted POR (95% CI)1

Low level  
(n=13 180)

Middle level 
(n=7450)

High level 
(n=2324)

Low level  
(n=13 180)

Middle level 
(n=7450)

High level 
(n=2324)

p trend of 
adjusted POR

Weighted n 10 672 260 6 061 212 1 709 357 10 672 260 6 061 212 1 709 357

Prevalence of disease 
   Patient self-recognition

      Stroke 1.00 (reference) 0.82 (0.60, 1.10) 0.56 (0.35, 0.92) 1.00 (reference) 0.85 (0.60, 1.20) 0.57 (0.32, 0.99) 0.05

      MI 1.00 (reference) 0.85 (0.53, 1.39) 0.37 (0.12, 1.10) 1.00 (reference) 0.83 (0.47, 1.47) 0.49 (0.16, 1.51) 0.19

      Angina 1.00 (reference) 0.81 (0.60, 1.08) 0.81 (0.50, 1.31) 1.00 (reference) 0.94 (0.68, 1.31) 0.99 (0.60, 1.64) 0.84

      CVD 1.00 (reference) 0.83 (0.68, 1.01) 0.66 (0.47,  0.95) 1.00 (reference) 0.90 (0.72, 1.14) 0.76 (0.51, 1.13) 0.14

   Doctor’s diagnosis

      Stroke 1.00 (reference) 0.86 (0.67, 1.11) 0.56 (0.38, 0.82) 1.00 (reference) 0.99 (0.74, 1.32) 0.55 (0.34, 0.87) 0.07

      MI 1.00 (reference) 0.85 (0.55, 1.31) 0.62 (0.26, 1.48) 1.00 (reference) 0.90 (0.55, 1.48) 0.55 (0.22, 1.39) 0.23

      Angina 1.00 (reference) 0.84 (0.64, 1.10) 0.75 (0.48, 1.17) 1.00 (reference) 0.97 (0.72, 1.31) 0.88 (0.55, 1.41) 0.60

      CVD 1.00 (reference) 0.85 (0.72, 1.01) 0.65 (0.48, 0.89) 1.00 (reference) 0.97 (0.79, 1.18) 0.68 (0.48, 0.96) 0.07

High level: doing moderate activity (Job-related activities and sports like carrying light loads or slow swimming, double tennis, volleyball, badminton, table 
tennis. Do not include walking) more than 5 days in a week and 30 minutes at a time; Middle level: doing walking more than 5 days in a week, 30 minutes at a 
time, and did not belong to high level; Low level: something that doesn’t middle level physical activity.
POR, prevalence odds ratio; KNHANES, Korea National Health and Nutrition Examination Survey; CI, confidence interval; MI, myocardial infarction; CVD, cardio-
vascular disease.
1Adjusted: age, body mass index, hypertension, hypercholesterolemia, diabetes mellitus, smoking, stress recognition, household income, current drinking and 
physical activity limitation.
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needed to reveal how the intensity of PA can prevent the risk 
of CVD in Korea, including considering additional variables 
such as health behavior and using objective PA measurement 
tools and better study design, such as a prospective cohort 
study or translational research. 
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