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Introduction

A wealth of evidence suggests that physical activity (PA) 
has substantial health benefits. These include the prevention 

of chronic diseases and disabilities as well as a reduced risk of 
mortality [1-3]. The International Physical Activity Guidelines 
for Adults recommends more than 150 minutes of moder-
ate-to-vigorous PA per week [4]. Recently, the Korean Minis-
try of Health and Welfare (KMHW) released new guidelines 
for PA for Korean adults [5]. Many previous studies have re-
ported that meeting the guidelines for PA is associated with a 
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ABSTRACT

OBJECTIVES We aimed to evaluate physical activity patterns according to participation in the ‘sports for all’ 
programs in community-dwelling Korean adults. We also investigated the association between meeting 
physical activity guidelines and participation in sports activities and the risk of hypertension. 

METHODS For the present study, we clustered and randomly selected participants from Chungcheong-
buk-do in Korea. From a total of 520 participants, 493 completed the survey, and the response rate was 
92%. After excluding participants who had missing data for physical activity, demographics, health-related 
behaviors, and clinical health conditions, a total of 481 participants were included in the study. 

RESULTS We observed a lower risk of hypertension in the sports activities group than in the inactive group 
after adjustment for age and sex (OR: 0.42, 95% CI: 0.17-0.99). The results were unchanged after adjustment 
for education levels and household income. In the fully adjusted model, the ORs for hypertension were 0.36 
(95% CI: 0.13-0.97) for the sports activity group and 0.33 (95% CI: 0.14-0.78) for those who met the physical 
activity guidelines. 

CONCLUSIONS The criterion of meeting the physical activity guidelines was significantly associated with a 
decreased risk of hypertension. In addition, participation in the sports for all program without meeting the 
recommended level of physical activity was independently associated with a lower risk of hypertension.
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decreased risk of metabolic syndrome, type 2 diabetes, some 
forms of cancer, cardiovascular disease, and premature death 
[3,6-9]. However, despite the fact that a minimal amount of PA 
can yield many health benefits, most Koreans still do not meet 
the PA guidelines [10].

Hypertension is one of the most prevalent chronic diseases 
in Korea. The prevalence of hypertension in Korean adults was 
29.1% in 2016, which represents a 5% increase from 24.5% in 
2007 and is much higher than that of other chronic diseases. In 
addition, the WHO global health risks report listed hyperten-
sion as the primary cause of mortality among the 19 leading 
risk factors. Therefore, prevention and effective management 
of hypertension are important public health challenges. Epi-
demiological studies have reported that higher levels of PA are 
associated with reduced risk of hypertension in older adults 
[11,12]. Moreover, Kim et al. reported that increased PA re-
duced the systolic and diastolic blood pressure in overweight 
individuals with metabolic syndrome risk factors [13]. 

In addition to PA, participation in sports is increasing dur-
ing leisure-time activity among the Korean population. In or-
der to improve the health of the people at the national level, 
the government is promoting policies designed to encourage 
participation in sports activities. This effort focuses on em-

phasizing a core theme of “sport for all, play for life” through 
encouraging population of all ages, genders, and backgrounds 
to participate in sports. Leisure-time physical activities may 
contribute to reduced rates of chronic diseases and mortali-
ty [9,14,15]. However, there is limited research about the PA 
patterns of participants in sports activities during leisure time 
or the health benefits of participation in sports for all. There-
fore, in the current study our goal was to evaluate PA patterns 
according to participation in the ‘sports for all’ programs in 
community-dwelling Korean adults. We also investigated the 
association between meeting PA guidelines and participating 
sports activities and the risk of hypertension.

Methods

Study Participants

For the present study, we clustered and randomly select-
ed the participants from Chungcheongbuk-do in Korea. 
Chungcheongbuk-do is uniquely landlocked in the center of 
South Korea (Figure 1). In 2017, it had an estimated popula-
tion of 1,605 thousand and a population density of 217 peo-
ple/km²; the total area is 7,407 km². We selected the target 
study population by matching the distribution of the popula-
tion to that of the whole city, considering age and sex as the 
matching variables. We conducted a survey using a question-
naire on PA and sports activities, health-related behaviors, 
and morbidity. From a total of 520 prospective participants, 
493 completed the survey, and the response rate was 92%. 
For further analysis, we excluded participants who had miss-
ing data for PA, demographics, health-related behaviors, and 
clinical health conditions. Therefore, a total of 481 partici-
pants were included in the study. All the participants received 
an explanation of the study protocol, and they provided their 
written informed consent to take part.

 
Physical activity and sports activities

To assess the level of PA, we used the Korean version of 
the International Physical Activity Questionnaire (IPAQ). 
IPAQ is a self-reporting instrument used to assess the usual 
physical activities; it includes three domains that measure the 
frequency and duration of walking. These include moderate Figure 1. Chungcheongbuk-do area in South Korea 
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sedentary time and self-reported diabetes.

Results 

Table 1 lists the participants’ characteristics. Overall, 481 

(e.g., easy walking) and vigorous (e.g., fast walking) activity 
for periods of at least 10 minutes during the past seven days. 
Walking and moderate physical activity were classified as 
<150 (low) and ≥150 minutes per week (high), and vigorous 
intensity PA was classified as <75 (low) and ≥75 minutes per 
week (high). We assessed time spent sitting during weekdays 
and categorized this into two groups: < 8 (low) and ≥8 hours 
per day (high). We also assessed the level of participation in 
sports activities as either ‘yes’ (those who participated in any 
sports activity at least once a week) or ‘no’ (never). We cate-
gorized participants as ‘inactive’ (not meeting the PA guide-
lines and never participating in sports), ‘sports activities’ (not 
meeting the PA guidelines but participating in sports), and 
‘met PA guidelines’ (meeting the PA guidelines but not par-
ticipating in sports).

Hypertension

Hypertension was assessed using a self-reported question-
naire. We indicated hypertension from a physician’s diagno-
sis or from the participants taking medicine to lower their 
blood pressure.

Covariates

We considered confounding factors of age, sex, education 
level, household income, sedentary time and presence of di-
abetes. Education levels were categorized as ‘< high school,’ 
‘high school,’ and ‘≥ college.’ Household income was catego-
rized as ‘low,’ ‘middle,’ or ‘high’.

Statistical Analysis

All statistical analysis was performed using SPSS Statistics 
version 24 (IBM, Armonk, NY, USA). Participants’ charac-
teristics were indicated as number (percentage) for categor-
ical variables. Statistical significance of participants’ char-
acteristics with regard to meeting PA guidelines or sports 
activities was calculated using chi-square tests. We also cal-
culated odds ratios (ORs) and 95% confidence intervals (CI) 
for hypertension according to PA status using multivariate 
logistic regression. Model 1 was adjusted for age and sex; 
model 2 was additionally adjusted for education levels and 
household income; model 3 was additionally adjusted for 

Table 1. Participants’ characteristics

　 N (%)

Overall 481 (100.0)

Sex

Male 251 (52.2)

Female 230 (47.8)

Age

20-29 88 (18.3)

30-39 90 (18.7)

40-49 110 (22.9)

50-59 114 (23.7)

60-69 79 (16.4)

Education

<high school 157 (32.6)

Some college 79 (16.4)

≥College 245 (50.9)

Household income

Q1 34 (7.1)

Q2 114 (23.7)

Q3 181 (37.6)

Q4 87 (18.1)

Q5 65 (13.5)

Walking

Low 165 (34.3)

High 316 (65.7)

Moderate physical activity

Low 308 (64.0)

High 173 (36.0)

Vigorous physical activity

Low 276 (57.4)

High 205 (42.6)

Moderate to vigorous physical activity

Low 227 (47.2)

High 254 (52.8)

Sedentary behavior

Low 345 (71.7)

High 136 (28.3)

Sports activities

No 254 (52.8)

Yes 227 (47.2)

Clinical chronic diseases

Hypertension 68 (14.1)

Diabetes 46 (9.6)
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participants (251 males and 230 females) were included in 
the study. Among the participants, 65.7%, 36.0%, and 42.6% 
met the physical activities guidelines for walking, moderate, 
and vigorous activity, respectively. Overall, 52.8% met the PA 
guidelines, with the percentage equal to 28.3% among those 
with higher sedentary time. In addition, 47.2% participated in 
sports activities. Participants who met the PA guidelines tend-
ed to be males, younger, better educated, and have higher in-
come levels (data not shown).

�e participants’ characteristics with respect to participa-

tion in sports activities are presented in Table 2. Subjects par-
ticipating in sports activities tended to be males, to be younger, 
and to have higher levels of education and income. 

Table 3 presents the results concerning the association be-
tween meeting the PA guidelines and participating in sports 
activities and the risk of hypertension. We categorized sub-
jects as inactive (not meeting the physical activities guidelines 
and not participating in sports), participating in sports but 
not meeting the guidelines, and meeting the PA guidelines. 
We observed a lower risk of hypertension in the sports activ-

Table 2. Participants’ characteristics with respect to participation in sports activities

　
Sports activities 　

No Yes P-value

Overall 252 (100.0) 226 (100.0)

Sex

Male 95 (37.4) 156 (68.7) <0.001

Female 159 (62.6) 71 (31.3)

Age

20-49 136 (53.5) 152 (67.0) 0.003

50-69 118 (46.5) 75 (33.0)

Education

<high school 102 (40.2) 55 (24.2) <0.001

Some college 45 (17.7) 34 (15.0)

≥College 107 (42.1) 138 (60.8)

Household income

Low 99 (39.0) 49 (21.6) 0.002

Middle 86 (33.9) 95 (41.9)

High 69 (27.2) 83 (36.6)

Walking

Low 96 (37.8) 69 (30.4) 0.09

High 158 (62.2) 158 (69.6)

Moderate physical activity

Low 199 (78.3) 109 (48.0) <0.001

High 55 (21.7) 118 (52.0)

Vigorous physical activity

Low 203 (79.9) 73 (32.2) <0.001

High 51 (20.1) 154 (67.8)

Moderate to vigorous physical activity

Low 176 (69.3) 51 (22.5) <0.001

High 78 (30.7) 176 (77.5)

Sedentary behavior

Low 175 (68.9) 170 (74.9) 0.145

High 79 (31.1) 57 (25.1)

Clinical chronic diseases

Hypertension 43 (16.9) 25 (11.0) 0.063

Diabetes 29 (11.4) 17 (7.5) 0.144
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ities group compared with inactive group a�er adjusting for 
age and sex (OR: 0.42, 95% CI: 0.17-0.99). In addition, these 
results were unchanged a�er adjustment for education levels 
and household income (Table 3, model 2). In the fully adjust-
ed model, the ORs for hypertension were 0.36 (95% CI: 0.13-
0.97) for the sports activity group and 0.33 (95% CI: 0.14-0.78) 
for those who met the PA guidelines (Table 3, model 3). 

Discussion

In the present study, we aimed to evaluate PA patterns 
according to participation in the sports for all programs in 
community-dwelling Korean adults. We also investigated the 
association between meeting the PA guidelines and partici-
pation in sports activities with the risk of hypertension. Our 
findings suggest that participation in sports activities is asso-
ciated with higher rates of meeting the PA guidelines. How-
ever, the amount of daily sedentary time was not affected by 
participation in sports activities. In addition, we found that 
participation in sports without meeting the PA guidelines’ 
level was associated with a decreased risk of hypertension af-
ter adjustment for potential confounding factors.   

Among the study subjects who participated in the sports 
for all program, hiking was the most common activity at 
21.6%, followed by badminton (14.1%), and football (12.3%). 
There were 176 people who participated in sports for all but 
who did not meet the PA guidelines. Interestingly, there 
was no difference in the time spent in sedentary behavior 
between individuals who participated in sports for all and 
non-participants.

A growing body of evidence suggests that meeting PA 

guidelines contributes to a reduction in the risk of chronic 
disease and a decreased risk of all-cause and cause-specific 
mortality [1,3,14,16,17]. 

This study suggests that participation in sports activities, 
even among those who have not met the PA level recom-
mended by the current guidelines, is associated with reduced 
risk of hypertension. Leisure time has been the most widely 
investigated domain of PA regarding possible health benefits 
[7,14,18]. Leisure time activity is also the most commonly ex-
plored domain in the literature, and it has been consistently 
reported that PA is associated with better health. However, 
previous studies have not investigated whether activity levels 
less than 150 minutes per week are sufficient to decrease the 
risk of hypertension. 

In this study, individuals who participated in sports but 
did not meet the PA guidelines had significant health ben-
efits when compared to those with inactive lifestyles. Many 
previous studies have reported dose-response relationships 
between PA and measures of health. The findings from these 
studies suggest that even a modest amount of participation in 
PA or sports is beneficial to one’s health. Consistent with our 
findings, Wen et al. reported that a daily average of 15 min-
utes of exercise during leisure time was associated with a 10% 
reduction in all-cause mortality in a large Taiwanese popula-
tion [19]. Moreover, a large prospective cohort study showed 
that individuals who were active during 1-2 sessions/week 
had reduced risks of all-cause, CVD, and cancer mortality 
than inactive individuals in a pooled analysis of 11 cohorts 
from the Health Survey for England and Scottish Health Sur-
vey [20]. Taken together, the results of our study and previ-
ous reports suggest that participation in PA, even at levels be-

Table 3. Association between meeting the physical activity guidelines and participation in sports activities and the risk of hypertension

　 Model 1 Model 2 Model 3

　 OR (95% CI) OR (95% CI) OR (95% CI)

Inactive (n=102) 1.00 (reference) 1.00 (reference) 1.00 (reference)

Sports activities (n=176)a 0.42 (0.17, 0.99) 0.38 (0.15, 0.97) 0.36 (0.13, 0.97)

Met guidelines (n=203) 0.39 (0.17, 0.88) 0.38 (0.17, 0.88) 0.33 (0.14, 0.78)

Model 1 adjusted for age and sex; model 2 additionally adjusted for education level and household income; model 3 additionally adjusted for sedentary time and 
self-reported diabetes. 
aSports activities defined as usually participating in any sports but not meeting the recommended physical activity guidelines.
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low the PA guidelines, helps reduce the risk of hypertension.
Regular PA stimulates the vascular endothelial cells to 

maintain blood vessel elasticity, and this protective effect may 
prevent hypertension. In addition, long-term follow-up stud-
ies show that leisure time PA contributes to the prevention of 
obesity, which affects the onset of hypertension. Participation 
in PA is related to reduced incidence of metabolic diseases in-
cluding metabolic syndrome. In addition, increased PA levels 
have been associated with reduction of the systolic and dias-
tolic blood pressure in participants with hypertension [13].  

We may extrapolate from previous studies to explain why 
relatively low levels of PA have positive health benefits. Al-
though the effect of PA on health outcomes has a dose-de-
pendent relationship, the most significant effects on health 
result from the first hour of activity per week [1]. This curvi-
linear relationship between PA and health benefits has been 
reported in systematic reviews using meta-analysis [21-23]. 
Furthermore, in most previous studies, individuals who had 
less than 150 minutes per week of PA were categorized as in-
active, and thus the analyses were unable to evaluate the ef-
fects of low-level PA on health outcomes. In Korea, participa-
tion in sports activities during the weekend is increasing due 
to a lack of leisure time during weekdays. The guidelines rec-
ommend that adults aged 18-64 years should perform at least 
150 minutes of moderate activity per week, at least 75 minutes 
of vigorous intensity activity per week, or an equivalent com-
bination. However, the frequency of activity is not specified 
by the guidelines. Recently, a study of ‘weekend warriors’ who 
performed all their PA during 1-2 sessions per week reported 
that participation in PA, even without meeting the PA guide-
lines, helped reduce the risk of all-cause, CVD, and cancer 
mortality [20]. Therefore, our study and previous studies sug-
gest that individuals who wish to participate in PA but do not 
have enough time during the week can benefit from weekend 
sports. However, further studies concerning the risk of mus-
culoskeletal injuries or cardiovascular events that may occur 
during high-intensity activity are needed. 

The present study has several limitations. We used data 
from self-reported PA using the IPAQ. Measuring self-re-
ported PA using a questionnaire can be biased toward over-
estimation. In addition, our subjects were volunteers who 

participated in the survey and were physically active. In fact, 
the participants in this study reported higher level of PA com-
pared to that of the average Korean adult. Finally, because the 
design of our research was a cross-sectional study, we could 
not clarify causal relationships between sports activity and re-
duced risk of hypertension. Future research will require pro-
spective studies using objectively measured PA. 

Conclusions

In conclusion, meeting PA guidelines was significantly as-
sociated with a lower risk of hypertension. In addition, we 
found that those who participated in the sports for all pro-
gram but did meet recommended levels of PA also had a low-
er prevalence of hypertension. 
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