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The purpose of this study was to investigate the effect of the type of 
physical activity that people with activity limitations participate in on 
their perceived stress level. We analyzed the data of the Korean Na-
tional Health and Nutrition Examination Survey (KNHANES) conducted 
annually from 2007 to 2015. The subjects of the study were adults aged 
19 or older who had activity limitations. The data analysis was done us-
ing the SPSS ver. 18.0 program, and complex sampling design frequen-
cies analysis and logistic regression analysis were conducted. The sta-
tistical significance level was set at P< 0.05. The results of this study are 
as follows: First, in the case of males with activity limitations, the odds 
ratio (OR) for the perceived stress level for those who participated in 
walking exercise compared to those who did not was 0.707 (95% confi-
dence interval [CI], 0.535–0.934; P< 0.05). Second, for males with activity 

limitations, the OR for the perceived stress level for those who partici-
pated in walking exercise for 5 days or more compared to the nonpar-
ticipation group was 0.630 (95% CI, 0.472–0.841; P< 0.05). Third, for fe-
males with activity limitations, the OR for the perceived stress level for 
those who participated in flexibility exercise compared to those who 
did not was 0.869 (95% CI, 0.727–1.039; P< 0.05). Fourth, for females with 
activity limitations, the OR for the perceived stress level for those who 
participated in flexibility exercise for 5 days or more compared to the 
nonparticipation group was 0.672 (95% CI, 0.539–0.838; P< 0.05).
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INTRODUCTION

People living in modern society are exposed to a lot of stress be-
cause of their need to adapt to and live in complicated and diverse 
environments. In particular, harmful stress causes various health 
problems, so it is said to be the root of all kinds of diseases. Most 
studies have shown that experiencing stress inhibits attempts to 
perform physical activity (Stults-Kolehmainen and Sinha, 2014) 
and causes depression (Lee and Kim, 2015). Furthermore, it is 
known to affect suicidal impulses in various age groups (Feskanich 
et al., 2002). In this way, stress has very negative effects on mental 
health and may thereby cause secondary problems.

Aerobic exercise has been reported to protect people from the 
harmful consequences of stress (Salmon, 2001), and it was also re-
ported that when more than a certain amount of physical activity 

is performed during leisure time, it lowers the probability of feel-
ing stressed (Aldana et al., 1996). Regular exercise is also closely 
related to stress and the improvement of stress coping abilities 
(Edwards, 2006), and behavioral interventions such as physical ac-
tivity reduce the burden of chronic stress (McEwen, 2007). Fur-
thermore, people who exercise 2 or 3 times a week have been re-
ported to exhibit a lower level of stress than those who exercise 
less frequently or who do not exercise at all (Hassmén et al., 
2000). In addition, a study which assessed mental health before 
and after performing aerobic exercise and weight-training for 24 
weeks found significant changes in the stress level and mental 
health (Atlantis et al., 2004). In addition, it has been reported 
that the stress level decreases with increasing physical activity, 
such as jogging in leisure time (Schnohr et al., 2005) Further-
more, aerobic fitness training of high intensity has been shown to 
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be effective in lowering the stress level (Norris et al., 1992).
As described above, appropriate physical activity has a positive 

effect on stress, improves mood (Arent et al., 2000), reduces dis-
satisfaction with life (Stults-Kolehmainen and Sinha, 2014), and 
improves quality of life (Atlantis et al., 2004). In addition, aero-
bic exercise and strength training significantly reduce depressive 
symptoms (Paluska and Schwenk, 2000), and a moderate level of 
exercise improves mood (Peluso and Guerra de Andrade, 2005). 
Exercise also has beneficial effects on patients taking antidepres-
sants (Blumenthal et al., 2007). Moreover, it may change their 
emotional state positively (Shin, 1999). In this way, adequate 
types and levels of physical activity have positive effects on men-
tal health and quality of life, as well as stress (Atlantis et al., 
2004).

However, there is still a lack of research into what kind of phys-
ical activity has a positive effect on stress. In particular, people 
with activity limitations, such as disabled people, experience stress 
not only due to their physical or cognitive impairments, but also 
due to their negative social perception or attitudes. Therefore, 
people with activity limitations are relatively more likely to be 
exposed to harmful stress. Nevertheless, there have not been many 
studies on ways to manage or cope with the stress of people with 
activity limitations. In particular, there has been little research 
into the effects of physical activity, which is closely related to 
stress. Thus, we thought it would be very meaningful to investi-
gate what type of physical activity affects the stress of people with 
activity limitations.

Therefore, the aim of this study was to investigate the effect of 
physical activity on stress in people with activity limitations ac-
cording to the type of physical activity in which they participate, 
and the results of this study are expected to provide the basic data 
necessary to deal with the stress of people with activity limita-
tions. 

MATERIALS AND METHODS

Subjects
The purpose of this study was to investigate the effect of physi-

cal activity on the perceived stress level in participants with activ-
ity limitations according to the type of physical activity by con-
ducting a secondary analysis using the raw data of the Korean Na-
tional Health and Nutrition Examination Survey (KNHANES). 
The KNHANES was conducted with the approval of the Re-
search Ethics Review Committee of the Korea Centers for Disease 
Control and Prevention. The data obtained from this survey are 

statistical data representative of the Republic of Korea obtained 
through an annual survey conducted every year by extracting the 
samples by stratified cluster systematic sampling. In this study, to 
increase the statistical power, the data from the 4th, 5th, and 6th 
periods of the years 2007–2015 were vertically combined and an-
alyzed. The data collection for the 4th period was carried out from 
2007 to 2009, with 24,871 persons surveyed in 500 enumeration 
districts nationwide, and the data collection for the 5th period 
was conducted from 2010 to 2012, with 31,596 participants in 
576 enumeration districts across the country. The data for the 6th 
period were collected from 2013 to 2015, and 22,948 people par-
ticipated in 576 enumeration districts across the country. The 
data of a total of 2,397 males (estimated value, 1,535,640 persons) 
and 4,238 females (estimated value, 2,218,561 persons) who re-
ported that they had activity limitations, such as orthopedic inju-
ry, heart disease, respiratory problems, stroke, diabetes, hyperten-
sion, cancer, visual or hearing impairment, emotional problems, 
intellectual disability, obesity, or old age, were used for the analy-
sis. The estimated values and percentages according to the general 
demographic characteristics of the subjects are shown in Table 1 
below.

Research variables 
The research variables of this study were the type of physical ac-

tivity and the perceived stress level. The variables were catego-
rized and analyzed for the purpose of this study in accordance 
with the Guidelines for Using Raw Data of the KNHANES 
(2016). First, for physical activity, which is the independent vari-
able, walking exercise, strength exercise, and flexibility exercise 
were selected as the independent variables. For walking exercise, 
the survey participants were asked to report ‘How many days did 
you walk at least 10 min at a time in the last week?’ by choosing 
a response among the options of ‘never,’ ‘1 day,’ ‘2 days,’ ‘3 days,’ 
‘4 days,’ ‘5 days,’ ‘6 days,’ and ‘7 days (every day).’ For the purpose 
of this study, the responses were recategorized into ‘1. never’ and 
‘2. I participated in it.’ In the case of strength exercise, the respon-
dents were asked to report ‘How many days did you do your 
strength exercises such as push-ups, sit-ups, dumbbell exercises, 
weight lifting, and chin-ups in the last week?’ by choosing a re-
sponse among the options of ‘never,’ ‘1 day,’ ‘2 days,’ ‘3 days,’ ‘4 
days,’ and ‘5 days or more.’ In this study, the responses were cate-
gorized into ‘1. never’ and ‘2. I participated in it.’ For flexibility 
exercise, the respondents were asked to report ‘How many days 
did you perform flexibility exercises such as stretching and free 
gymnastics in the last week? by choosing a response among the 
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options of ‘1. never,’ ‘1 day,’ ‘2 days,’ ‘3 days,’ ‘4 days,’ and ‘5 days 
or more.’ In this study, the responses were categorized into ‘1. 
never’ and ‘2. I participated in it.’

For the perceived stress level, which is the dependent variable, 
the survey respondents were asked to answer the question ‘How 
much do you feel stressed in everyday life?’ by choosing a response 
among the options of ‘1. greatly,’ ‘2. quite a lot,‘ ‘3. a little,’ and 
‘4. Hardly at all.’ The raw data were recategorized into ‘0. a little’ 
and ‘1. a lot’.

Among the independent variables, the variables that were later 
found to affect stress were again reanalyzed by categorizing them 
into ‘never,’ ‘1–2 days,’ ‘3–4 days,’ and ‘5 days or more,’ respec-
tively. In the process of restructuring the selected research vari-
ables, they were used for the analysis through a review of previous 
studies and consultation among the researchers.

Data analysis
The purpose of this study was to investigate the effect of physi-

cal activity on stress according to the type of physical activity in 
people with activity limitations. To achieve this goal, we em-
ployed the complex sampling design recommended in the 
Guidelines for Using Raw Data of the KNHANES (2016). For 

this purpose, the data from 2007 to 2015 were combined verti-
cally. The variance estimation layer was assigned to the stratifica-
tion variable, and the enumeration district was assigned to the 
cluster. For the sample weights, the integrated weights were cal-
culated and applied to the analysis as the data sets from 2007 to 
2015 were combined, and a plan file was generated before the 
analysis was performed. The combination ratios were 0.5/8.5 for 
the data of the year 2007 and 1/8.5 for the data of the years 
2008–2015.

A complex sampling frequencies analysis was performed to 
identify the characteristics of the subjects, and complex sampling 
logistic regression was performed to investigate the effect of each 
type of physical activity on stress. A variance estimation was per-
formed after eliminating the missing cases. The user-missing val-
ues were changed to ‘treat as valid’ in order to prevent the occur-
rence of bias in the variance estimator, and the data with missing 
cases in the analysis variables (i.e., the variables to be analyzed) 
were included in the analysis (Korea Centers for Disease Control 
and Prevention, 2016). All statistical analyzes were analyzed us-
ing the IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA) and 
the significance level was set at P<0.05.

Table 1. Characteristics of subjects

Characteristic
Male Female

Unweighted (n) Weighted (n) % (weighted) Unweighted (n) Weighted (n) % (weighted)

Age group (yr)
   19–29 127 173,119 11.3 150 157,610 7.1
   30–39 146 143,722 9.4 267 177,291 8.0
   40–49 211 217,946 14.2 404 278,083 12.5
   50–59 416 355,623 23.2 765 451,456 20.3
   60–69 646 301,688 19.6 1,157 496,729 22.4
   70–79 682 268,037 17.5 1,144 487,971 22.0
   ≥ 80 169 75,506 4.9 351 169,421 7.6
Household income
   Low 1,025 558,724 36.9 1,813 849,701 41.9
   Middle-low 645 418,351 27.6 1,072 592,335 26.7
   Middle-high 358 275,932 18.2 670 376,533 14.2
   High 335 261,624 17.3 569 334,276 17.3
Education level
   Elementary school and below 1,040 525,863 34.4 2,719 1,241,158 56.2
   Middle school 406 246,280 16.1 450 251,758 11.4
   High school 601 470,777 30.8 703 480,537 21.8
   College and over 340 287,038 18.8 351 235,489 10.7
Economic activities
   Employed 1,080 732,431 48.0 1,292 691,095 31.4
   Unemployed 1,302 792,698 52.0 2,913 1,509,326 68.6
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RESULTS

The perceived stress level according to the type of physical 
activity

Table 2 shows the results of the complex sampling logistic re-
gression analysis of the effect of each type of physical activity on 
the perceived stress level in people with activity limitations.

As shown in Table 2, for the males, there was a significant asso-
ciation between walking exercise and the perceived stress level. 
However, it was found that strength training and flexibility exer-
cise did not have any statistically significant association with the 
perceived stress level. In the case of the walking exercise, the OR 
for stress for the male group compared to the nonparticipation 
male group was 0.707 (95% CI, 0.535–0.934; P<0.05), so the 
perceived stress level was found to be lower in the males who par-
ticipated in walking exercise than in the males who did not. 

In the case of the females, flexibility exercise was significantly 
associated with the perceived stress level. However, it was found 
that walking and strength training exercise did not have a statisti-
cally significant association with it. In the case of the females, the 
OR for the perceived stress level for those who participated in 
flexibility exercise compared to the nonparticipation female group 
was 0.869 (95% CI, 0.727–1.039; P<0.05), and this result indi-
cates that the perceived stress level was lower in the women who 
participated in flexibility exercise compared to the women who 
did not.

The effect of walking exercise on the perceived stress level 
in males

The results of the complex sampling logistic regression analysis 

of the effect of the walking exercise frequency on the perceived 
stress level in the males with activity limitations are shown in Ta-
ble 3.

As shown in Table 3, for the males who participated in walking 
exercise 5 days or more, walking exercise was found to have a sig-
nificant association with the perceived stress level. The OR for the 
perceived stress level of the males who participated in walking ex-
ercise for 5 days or more compared to the nonparticipation male 
group was 0.630 (95% CI, 0.472–0.841; P<0.05), which indi-
cated that the perceived stress level was lower in the males who 
participated in walking exercise for 5 days or more than in the 
males who did not participate at all.

The effect of the flexibility exercise frequency on the 
perceived stress level in females 

Table 4 shows the results of the complex sampling logistic re-
gression analysis of the effect of the flexibility exercise frequency 
on the perceived stress level in the females with activity limita-
tions.

Table 2. Results of logistic regression analysis of the effect of each type of physical activity on the perceived stress level in people with activity limitations

Parameter
Male Female

OR 95% CI P-value OR 95% CI P-value

Walking exercise
   Nonparticipation Reference Reference
   Participation 0.707 0.535–0.934 0.015* 0.869 0.727–1.039 0.123
Muscular strength exercise
   Nonparticipation Reference Reference
   Participation 1.010 0.751–1.360 0.946 0.905 0.694–1.181 0.463
Flexibility exercise
   Nonparticipation Reference Reference
   Participation 0.928 0.716–1.201 0.569 0.869 0.727–1.039 0.004**

Adjusted for age, education level, household income, economic activities.
OR, odds ratio; CI, confidence interval.
*P< 0.05. **P< 0.01. 

Table 3. Results of logistic regression analysis of the effect of the walking ex-
ercise frequency on the perceived stress level in males with activity limitations

Walking exercise
Male

OR 95% CI P-value

≥ 5 Days 0.630 0.472–0.841 0.002*
3–4 Days 0.844 0.581–1.226 0.372
1–2 Days 0.818 0.553–1.209 0.313
Nonparticipation Reference

Adjusted for age, education level, household income, economic activities.
OR, odds ratio; CI, confidence interval.
*P< 0.05. 
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As shown in Table 4, for the females who participated in flexi-
bility exercise for 5 days or more, flexibility exercise was found to 
have a significant association with the perceived stress level. The 
OR for the perceived stress for the females who participated in 
flexibility exercise for 5 days or more compared to the nonpartici-
pation female group was 0.672 (95% CI, 0.539–0.838; P<0.05) 
and this result indicates that the perceived stress level was lower 
in the women who participated in flexibility exercise for 5 days or 
more than in the women who did not participate at all.

DISCUSSION

The aim of this study was to investigate the effect of physical 
activity on the perceived stress level according to the type of par-
ticipation in people with activity limitations. The purpose of this 
study was to provide the basic data necessary to deal with the 
stress of people with activity limitations. For the purpose of this 
study, the discussion will be centered on the analyzed results.

First, for males with activity limitations, it was found that 
those who participate in walking exercise are less likely to feel 
stressed than those who do not. In addition, it was found that 
males who participate in walking exercise for more than 5 days 
are less likely to feel stressed than males who do not participate at 
all. These findings can be interpreted to indicate that men with 
activity limitations need to exercise 5 days or more a week in or-
der to reduce their level of stress. These results were similar to 
those of Hassmén et al. (2000), who reported that the stress level 
was significantly lower in people who exercised two or more times 
per week. Moreover, a previous study conducted with female par-
ticipants reported that walking exercise improved the emotional 
state, and this study result can also be interpreted as partially sup-
porting the results of the present study (Shin, 1999). In this way, 
regular physical activities reduce the burden of chronic stress, im-
prove resilience (McEwen, 2007), and lead to an increase in 

well-being, such as an improvement of stress-coping abilities (Ed-
wards, 2006). Arent et al. (2000) showed that chronic exercise 
improved the mood of the elderly, and their study results suggest 
that regular walking exercise can be a very effective intervention 
for the conversion of harmful feelings such as stress into positive 
ones. Therefore, males with activity limitations, such as those 
with disabilities, should perform walking exercise regularly 5 days 
or more per week to cope with harmful stress and improve their 
quality of life.

However, for males with limited activity, strength and flexibili-
ty exercises did not have a significant effect on the perceived stress 
level. This result is not consistent with the results of Atlantis et 
al. (2004), who reported that weight training and aerobic exercise 
can improve the level of stress and quality of life. Therefore, fol-
low-up studies need to be conducted to clarify the relationship 
between strength training, such as weight training, and stress. 

Second, for women with activity limitations, it was found that 
those who participate in flexibility exercise are less likely to show 
a high level of perceived stress than those who do not. In addition, 
it was found that females who participated in flexibility exercise 
for 5 days or more per week were less likely to exhibit a high level 
of perceived stress than females who did not participate in it at all. 
These results suggest that for women with activity limitations, 
flexibility exercise is more likely to lower the perceived stress level 
than other types of exercise and that flexibility exercise is likely to 
have a considerable effect if they participate in it for 5 days or 
more per week. This result is thought to support the study of 
King et al. (2000), which suggested that regular participation in 
stretching and flexibility exercises may improve the quality of life. 
However, in the case of women with activity limitations, it was 
found that participation in walking or strength exercises did not 
have a significant association with stress. These findings are in 
contrast with the previous research which reported that walking 
exercise affected the emotional state positively in elderly women 
(Shin, 1999) and the previous study which showed that aerobic 
exercise and resistance exercise improved mood (Fox, 1999). 
Therefore, further in-depth research should be conducted in fol-
low-up studies. 

The results of this study suggest that physical activity generally 
helps to cope with harmful stress and thus contribute to health 
and quality of life, although there are differences in the types of 
physical activity that have a positive effect on stress according to 
gender (Asztalos et al., 2009; Penedo and Dahn, 2005). Therefore, 
it is necessary to make effort to encourage people with activity 
limitations to participate in physical activities and help them to 

Table 4. Results of logistic regression analysis of the effect of walking exer-
cise frequency on the perceived stress level of females with activity limitations

Flexibility exercise
Male

OR 95% CI P-value

≥ 5 Days 0.672 0.539–0.838 0.000***
3–4 Days 0.782 0.603–1.013 0.063
1–2 Days 0.814 0.641–1.035 0.093
Nonparticipation Reference

Adjusted for age, education level, household income, economic activities. 
OR, odds ratio; CI, confidence interval.
***P< 0.001.
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deal with harmful stress, which is said to be the root of many dis-
eases. 

For males with activity limitations, walking exercise had a pos-
itive effect on the perceived stress level, and the perceived stress 
level was found to be lower when they participated for more than 
five days a week. In the case of females with activity limitations, 
flexibility exercise had a positive effect on the perceived stress lev-
el and the perceived stress level was found to be lower when they 
participated in it for 5 days or more per week. Therefore, in order 
for people with activity limitations to reduce their level of harm-
ful stress, it is recommended that males should participate in 
walking exercise and females in flexibility exercise for 5 days or 
more per week.
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