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Abstract: Depressive disorder is a frequent psychological illness and causes community health
problems for many women. It was found that the health-related quality of life (HRQoL) score
of many women was altered due to mental and physical problems. Physical activity (PA) might
effectively improve the responses of the HRQoL of women with depressive disorder. Therefore,
the study aimed to identify the effects of different types of PA (e.g., walking, strength exercise,
flexibility exercise) on the responses of the HRQoL of Korean women with depressive disorder. A
sample of 1315 Korean women aged 19 or older with a depressive disorder was accumulated. The
Korea National Health and Nutrition Examination Survey (KNHANES) and Euro Quality of Life-5
Dimensions (EQ-5D index score) were used. The characteristics of the participants were analyzed by
the complex sample in frequency analysis. Furthermore, the complex sample general linear model
was used to determine the effects of different types of PA on the HRQoL of Korean women with
depressive disorder. In the results, there was a statistically significant difference between the groups
who participated for one to two days, who participated for three to four days, and who did not
participate in walking at all. In the flexibility exercise, there was a statistically significant difference
in the group who participated for three to four days from the group who did not participate at all.
However, there was no statistically significant difference in the strength exercise. In conclusion, the
walking and flexibility exercises were effective physical activities (PAs) to improve the responses to
the HRQoL of Korean women with depressive disorder.

Keywords: physical activity; health related quality of life; Korean women; depressive disorder

1. Introduction

Depressive disorder is a frequent psychological illness and a growing community
health problem in the world. It was anticipated to be a common public health problem
after 2020 [1]. For instance, it was estimated that 7.1% of all American people (17.3 million
adults aged 18 or older in 2017) had a major depression symptom [2]. An estimated 19.7%
of UK individuals aged 16 or above had a depression episode and a 1.5% raise every
year before 2014 [3]. According to the World Health Organization (WHO), more than
264 million individuals were influenced by depressive episodes in 2020 [4]. Depression
can lead the affected people to function poorly in diverse places, such as at home, school,
and the workplace. The WHO recommends that people with depressive disorder should
be considered in need of care. Especially, it can cause a serious health problem when
long-lasting with moderate to severe intensity. In serious cases, it can lead to suicide [5].

Depressive disorder is more common in women than men across the world. The
occurrence of a major depressive symptom was higher in adult women (8.7%) than adult
men (5.3%) in the United States [2]. Women experience various changes when getting older
and face big issues in life, such as pregnancy, childbearing, and menopause [6]. For example,
middle-aged women can have physical health problems due to physiological changes, such
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as menopause [7]. The situation of having to take on various roles and responsibilities,
such as childbearing and parenting, can cause mental and psychological health problems
of women, such as depressive disorder. Furthermore, the responses to the health-related
quality of life (HRQoL) of many women are affected by depression, anxiety, self-esteem,
aging, income level, health, and stress [8]. According to the WHO [4], the HRQoL can be
defined as a concept of multiple dimensions, including physical, emotional, social, and
mental function. It is related to population health, causes of death, life expectancy, and
health status on quality of life [9]. Moreover, depressive disorder has a major impact on
the responses to the HRQoL, as reported literature indicated. These factors, including
pregnancy, childbearing, menopause, and aging, provide adult women with stress, which
causes depression [10,11].

Physical activity (PA) can reduce and prevent depressive disorder in women. Several
studies provide evidence that the mental health of adult women was positively influenced
by PA [8,12–15]. Mourady et al. [16] reported that the quality of life might correlate with PA
and depression, and Pereira et al. [17] stated that the PA helped reduce scores of depression
symptoms in women during and after pregnancy. According to Robledo-Colonia et al. [18],
aerobic exercise reduces depressive episodes in pregnant women. Jung et al. [19] reported
that aqua aerobics exercise reduces depression and improves the quality of life among
climacteric women. Additionally, PA is effective for reducing and preventing stress, which
affects mental health positively [20,21]. Therefore, the PA can assist in improving the
HRQoL of women with depressive disorder.

In South Korea, depression disorder is a common mental disease among Korean
women. The Korea Ministry of Health and Welfare [22,23] reported that about 25% of
adult Korean women suffer from depression symptoms and mental illness in their lives,
and depression is twice more common in Korean adult women than adult men. Many
Korean women are under more stress than Korean men because they have more social
pressure (e.g., low economic level, low social position, pregnancy, childbirth, childbearing,
menopause) than Korean men [24]. These conditions can lead many Korean women to
have mental issues or depression episodes. The depression disorder of Korean women
should be managed because their level of interest and activity in daily life can be decreased,
leading to an isolated life and possibly suicide [25]. Thus, if it is not properly administered,
the HRQoL will inevitably deteriorate. In addition, PA might be the best way to overcome
the depressive disorder of women.

Although PA has a significant association with depressive disorder and HRQoL of
women, there are not many studies to examine different age groups and different types
of PA. Some intervention studies for mental diseases reported the effects of PA on the
quality of life or depressive disorder in only pregnant women [16–18]. Several researchers
determined how PA reduces and prevents depressive symptoms for only young age women,
climacteric women, or elderly women [19–21]. Furthermore, many researchers investigated
the effect of only one type of PA on depressive disorder or HRQoL rather than different
types of PA [26–28]. This limited evidence cannot provide individuals who have depressive
disorder or interests in mental illness with a variety of information and the knowledge
of which PA is good for them. This study used the Korea National Health and Nutrition
Examination Survey (KNHANES) to determine the effects of PA on the HRQoL of Korean
women with depressive disorder because it can resolve the restrictions about the number
of participants and different types of PA. Therefore, the aim of this study was to determine
the effects of different types of PA (e.g., walking, strength exercise, flexibility exercise) on
the HRQoL of Korean women with depressive disorder. In addition, the hypothesis of the
study was that there are significant differences between the effects of different types of PA
on the HRQoL of Korean women with depressive disorder.
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2. Materials and Methods
2.1. Participants

The aim of this study was to identify the effects of different types of PA (e.g., walking,
strength exercise, flexibility exercise) on the HRQoL of Korean women with depression
disorder, using raw data from the KNHANES. The KNHANES was conducted by the
recommendations of the WHO and with the approval of the institutional review board in
Korea Centers for Disease Control and Prevention. Furthermore, the statistical data of the
KNHANES are representative of South Korea, which is carried out annually after sampling
by the laminar collection system extraction method. In this study, the 4th, 5th, and 6th data
of the KNHANES from 2007–2015 were vertically merged and analyzed to increase statisti-
cal power. The 4th data were conducted in 2007–2009, in which 24,871 people participated
in 500 survey districts nationwide, and the 5th data were conducted in 2010–2012, with
31,596 people participating in 576 survey districts nationwide. The 6th data were conducted
in 2013–2015, in which 22,948 people participated in 576 survey districts nationwide. In
this study, data of a total of 1315 (unweighted cases) participants who were over 19 years
of age and who responded with current depression as to the prevalence of depression were
used for analysis. The demographic characteristics of participants are shown in Table 1.

Table 1. Demographic characteristics of participants in the study.

Characteristics Unweighted N Weighted N % (Weighted)

Age

19–29 74 66,517.570 9.1
30–39 164 108,134.468 14.7
40–49 187 142,869.839 19.5
50–59 274 161,737.707 22.0
60–69 331 134,858.558 18.4
70≤ 285 119,766.496 16.3

Economic activity Employment 439 271,010.052 37.0
Unemployment or economically inactive persons 871 460,540.748 63.0

Ownership of a house
0 472 307,171.841 41.9
1 717 365,237.236 49.8

2 more 124 608,080.363 8.3

Activity restriction Yes 566 289,376.0 39.5
No 747 443,782.3 60.5

Degree of stress
recognition

Extremely 273 163,678.077 22.6
Much 510 287,395.077 39.6

Slightly 429 228,308.852 31.5
Scarcely 91 45,478.838 6.3

2.2. Research Instrument

The International Physical Activity Questionnaire (IPAQ) was standardized to measure
the level of PA of people aged 16–65 throughout the world, which helped establish the
KNHANES. The IPAQ has a long-form and short-form questionnaire and was considered
culturally diverse [29]. Craig et al. [30] provided the validation (e.g., Pearson correlation
coefficient ranging from 1.12–0.57) of the short form of the IPAQ. The KNHANES is a short
form questionnaire derived from the part of the IPAQ that is meant to accumulate data
determining the health score of Koreans. The sampling frame of the KNHANES used the
data from the latest Population and Housing Census available at the time of sampling
design. Through this process, the representative samples were collected from South Korean
citizens aged one year or older, which was the target population. The KNHANES consists
of a household member confirmation survey, a health survey, a medical examination
survey, and a nutrition survey. For this study, only the health survey was used, which
was determined by the purpose of the study. The household member verification survey
is a basic survey for conducting KNHANES. It is a survey that identifies the status of
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all dwellings and households in the selected area through sample design and selects
households to participate in health surveys and examination surveys. The health survey
was divided according to the survey method: household survey, health interview survey,
and health behavior survey. The household survey (e.g., interview) focuses on one adult
(19 years of age or older) in the household and surveys household type and incomes as well
as the number of household members. The health interview investigated morbidity, medical
use, activity restrictions, education and economic activities, and physical activities, and the
health behavior survey (e.g., self-administered questionnaire) surveyed smoking, alcohol,
mental health, safety awareness, and oral health [22,23]. Furthermore, the KNHANES has
helped establish the health policy for national health development since 1988. Oh, Yang,
Kim, and Kang [31] provided a result (e.g., Spearman correlation coefficient was 0.27) of
correlation between the KNHANES of the IPAQ and the PA calculated by the accelerometer.

2.3. Research Variables

The variables of this study were chosen as the type of PA (e.g., walking, strength
exercise, flexibility exercise) and HRQoL. In the development of reconstructing the selected
research variables, a review of previous studies and discussions between researchers was
analyzed. A variable as the type of PA was categorized by the aim of the study and the
National Health and Nutrition Examination Guidelines [32]. The type of PA was walking,
strength exercise, and flexibility exercise. For each PA type, there were questions (e.g.,
walking = “How many days did you walk at least 10 min at a time in the last week?”,
strength exercise = “How many days did you perform strength exercises such as push-up,
sit-up, dumbbell, iron bar, etc. in the last week?”, flexibility exercise = “How many days did
you do flexibility exercises such as bare-hand, stretching exercise, etc. in the last week?”)
and a 4-point scale (e.g., 1 = 5 days and over, 2 = 3–4 days, 3 = 1–2 days, 4 = Never). The
research variables were shown in Table 2.

Table 2. The variables of the study.

Variable Question
Response Category

Original Modified

Independent
variable

Walking How many days did you walk at least
10 min at a time in the last week?

1 = Never, 2 = 1 day,
3 = 2 days, 4 = 3 days,
5 = 4 days, 6 = 5 days,

7 = 6 days, 8 = everyday

1 = 5 days and over,
2 = 3–4 days,
3= 1–2 days,
4 = Never

Strength exercise

How many days did you perform
strength exercises, such as push-up,

sit-up, dumbbell, iron bar, etc., in the
last week?

1 = Never, 2 = 1 day,
3 = 2 days, 4 = 3 days,

5 = 4 days,
6 = 5 days and over

1 = 5 days and over,
2 = 3–4 days,
3= 1–2 days,
4 = Never

Flexibility exercise

How many days did you do flexibility
exercises, such as bare-hand,

stretching exercise, etc., in the
last week?

1 = Never, 2 = 1 day,
3 = 2 days, 4 = 3 days,

5 = 4 days,
6 = 5 days and over

1 = 5 days and over,
2 = 3–4 days,
3= 1–2 days,
4 = Never

The variable HRQoL used Euro Quality of Life 5 Dimensions (EQ 5D index score)
in evaluation, based on the standard proposed by the Korea Centers for Disease Control
and Prevention to estimate the quality of life (QoL) of Koreans with depressive disorder.
There are five areas: mobility (e.g., “I have no trouble walking,” “I have some trouble
walking,” “I have to lie down all day”); self-care (e.g., “I have no trouble taking a bath
or getting dressed,” “I have some trouble taking a bath or getting dressed alone,” “I
cannot take a bath or get dressed alone”); usual activity (e.g., “I have no trouble doing
my daily activities,” “I have some trouble doing my daily activities,” “I cannot do my
daily activities”); pain/discomfort (e.g., “I have no pain or discomfort,” “I have some
pain or discomfort,” “I have severe pain or discomfort”); anxiety/depression (e.g., “I am
not anxious or depressed,” “I am somewhat anxious or depressed,” “I am very anxious
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or depressed”). The responses to each question are a 3-point scale with “1” indicating
“no problem,” “2” indicating “some problems,” and “3” indicating “extreme problems.”
Therefore, there are a total of 35 = 243 different responses and levels of health that, according
to QoL, can be measured. The data used in this study were accumulated by using the
EQ-5D index score presented by the results of QoL in the KNHANES, considering the
quality weights in the QOL. According to the Korean EQ-5D standard suggested by the
Korea Centers for Disease Control and Prevention, a case in which all five areas are “1” is
in complete health, and the EQ-5D value at this time is set to 1. If there is a response of
“2” or “3,” EQ-5D = 1 − h, and “h” uses the weighting. M2 denotes the case where the
response to the mobility is “2,” M3 is where the response to the mobility is “3,” and the rest
of the responses are defined as well. The last N3 means there is a response of “3”.

2.4. Data Analysis

The aim of the study was to determine the effects of different types of PA (e.g., walking,
strength exercise, flexibility exercise) on the HRQoL of Korean women with depression. The
design of the complex sample suggested in the National Health and Nutrition Examination
Guidelines [32] was used to accomplish the purpose of this study. The questionnaire area
was allocated to the cluster after the data from 2007 to 2015 were vertically merged. The
stratification variable was designated to the dispersion estimation layer. Furthermore, there
were the integrated weights for analysis from 2007 to 2015, with the integration rate as
0.5/8.5 in 2007 and 1/8.5 from 2008 to 2015.

The characteristics of the participants were examined by the complex sample in
frequency analysis. In addition, the complex sample general linear model was performed
to identify the effects of different types of PA on the HRQoL of Korean women with
depressive episodes. The significance level in this study was p < 0.05. To avoid bias in
the dispersion estimator and the dispersion estimation after deleting missing data, the
value of user-missing was shifted to valid values, and all elements with the missing data
were contained for analysis. All statistical analyzes were conducted by the SPSS 18.0
statistical package.

3. Results
Effects of Different Types of Physical Activity (e.g., Walking, Strength Exercise, Flexibility Exercise)
on the HRQoL of Korean Women with Depressive Disorder

The complex sample general linear model was conducted to determine the effects of
different types of PA (e.g., walking, strength exercise, flexibility exercise) on the score of
the HRQoL of Korean women with depressive symptoms. In the case of Korean women
with depressive episode, it was found that 30.7% could explain the HRQoL. According to
the results of the frequency of participation by different types of PA (e.g., walking, strength
exercise, flexibility exercise), it was found that there was a statistically significant difference
in the group who participated for one to two days and three to four days from the group
who did not participate in walking at all. In the flexibility exercise, there was a statistically
significant difference in the group who participated in the three to four days from the group
who did not participate at all. However, there was no statistically significant difference in
strength exercise. The results of the effect of different types of PA on HRQoL of Korean
women with depression are shown in Table 3.
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Table 3. Results of the effects of different types of PA (e.g., walking, strength exercise, flexibility
exercise) on HRQoL of Korean women with a depressive disorder.

Type of PA Participation Estimates of HRQoL SE t

Walking

5 days and over 0.014 0.016 0.877
3–4 days 0.040 0.018 2.288 *
1–2 days 0.049 0.019 2.645 **

Never 0.000

Strength Exercise

5 days and over 0.022 0.023 0.934
3–4 days −0.028 0.030 −0.930
1–2 days −0.016 0.023 −0.708

Never 0.000

Flexibility Exercise

5 days and over 0.027 0.015 1.799
3–4 days 0.040 0.016 2.541 *
1–2 days 0.007 0.015 0.502

Never 0.000

R2 = 0.307 p < 0.000
Note: * p < 0.05, ** p < 0.01. Adjusted variables: Age, economic activity, ownership of the house, activity restriction,
and degree of stress recognition.

4. Discussion

The hypothesis of the current study was that there are differences between the effects
of different types of PA (e.g., walking, strength exercise, flexibility exercise) on the HRQoL
of Korean women aged 19 or older with depressive disorder. The complex sample general
linear model was performed to identify the aim of this study. Based on the results, Korean
women with a depressive symptom who participated for one to two days and three to four
days in walking had a higher level of HRQoL than the group who did not participate in
walking at all. Furthermore, Korean women with a depressive disorder who participated
for three to four days in flexibility exercise had a higher level of HRQoL than the group
who did not participate in flexibility exercise at all. On the other hand, there was no
statistically significant difference in strength exercise on the HRQoL of Korean women
with a depressive disorder.

In the present study, PA, such as walking, contributed to improving the level of the
HRQoL of Korean women with a depressive episode. These results were connected to
outcomes by ESHGH et al. [33], who indicated that walking increases the scores of the
physical aspects of QoL in mastectomy patients. Basen-Engquist et al. [34] stated that
walking could significantly provide improvement of QoL for individuals with breast cancer.
Many mastectomy patients develop a mental illness, such as depression after surgery, and
their physical aspects of their QoL could be considerably improved after walking. In the
study of Kang and Cho [35], it was found that the walking exercise group of middle-aged
women has lower stress perception, anxiety, and depression in the HRQoL than the non-
exercise group of middle-aged women. Walking exercise can be associated with daily
activities; It does not need special costs, facilities, or instructions, and anyone can easily
access PA by walking. In addition, there are many researchers that show that walking
relieves depressive symptoms positively in the HRQoL. In this study, Korean women with
a depressive disorder who participated for one to two days and three to four days in
walking had higher scores of the HRQoL than the non-walking group. The Korea Ministry
of Culture, Sports and Tourism [36] reported that around 45% of Korean women are doing
moderate-intensity walking. However, the high-intensity (i.e., 5 days and over walking
in a week in this study) of walking exercise or non-exercise cannot reduce and prevent
depression and increase the level of the HRQoL based on results in this study [35]. Thus,
the exercise intensity should be controlled to develop the HRQoL of Korean women with
depressive symptoms.

In this study, there were no significant effects of strength exercise on the HRQoL of
Korean women with depressive episodes. These findings are in line with earlier studies, in
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which Nilsen et al. [37] showed strength training did not affect the HRQoL. On the other
hand, several studies reported the improvement of the HRQoL of participants through
PA, including strength exercise [38–40]. Furthermore, the association between the level of
grip strength and the HRQoL was greater in elderly women than in elderly men due to the
effects of muscle strength loss [41]. However, these studies have determined the effects of
other interventions (e.g., combined exercise program, different participants such as men,
elderly people, and cancer patients) on the HRQoL. Based on the result (e.g., no significant
effects of strength exercise on the HRQoL of Korean women with a depressive disorder) in
this study, one factor must be considered that the participants of this study had depressive
symptoms. Depression shows negative emotional states rather than positive states, which
causes a loss of activity and enjoyment [42]. These emotional states have a crucial influence
on mental health [43]. Some researchers [44] suggested that the QoL for patients can be
affected more by depression than exercise. In addition, strength exercise can provide stress
for participants because of confronting initial problems, such as learning exercise skills,
exercise intensity, and exercise dosage (e.g., sets, repetitions) [45,46]. Hence, these factors
would have a negative impact on the HRQoL of Korean women with depressive disorder,
and whether strength exercise should be considered effective PA for the HRQoL of Korean
women with a depressive disorder should be considered.

In the flexibility exercise, there was a statistically significant difference in the group
who participated for three to four days from the group who did not participate at all.
Esgalhado et al. [47] reported that flexibility exercises, such as stretching, helps to improve
sub-factors (e.g., quality of rest, sleep, nutrition) of the HRQoL. It promotes psychological
and physical stability, so people do not get stressed out. Stretching exercises can also
have a beneficial effect on posture, reducing pain, improving balance, and increasing
self-efficacy [48]. Similarly, pilates highlights respiratory control and muscle extending,
which may have a positive mental and physical effect on the persons, making the HRQoL
better reported [46]. However, there were no statistically significant differences between
the group who participated for one to two days and five days and over and the group who
did not participate at all.

These results were associated with findings by Stults-Kolehmainen and Sinha [49]
that, which in the review paper on PA’s effects on stress, high-intensity PA might increase
psychological stress and have negative effects, such as smoking, alcohol, and drug addic-
tion. Consequently, the results presented in this study can appear differently according
to individual characteristics in people with depressive disorder, so the type, intensity,
duration, and time of PA (i.e., walking, flexibility) should be carefully considered [50].

5. Research Limitations

In the current study, there were some research limitations. First, the findings of this
study might not be generalizable to all women who have a depressive episode in other
countries, considering the participants aged 19 or above were recruited in South Korea.
Furthermore, there were many studies related to South Korea; hence, the generalization of
the outcomes in this study should be limited to Korean women aged 19 or older with a
depressive disorder because of cultural differences. Providing evidence for generalization
to other countries should be considered in future studies (e.g., including participants
younger than 19 and participants and previous studies in different countries). The second
limitation was that the results presented in this study do not provide data that can be
compared to Korean women without depressive symptoms. This is because the numerical
difference between the data of the two samples of Korean women with and without
depression was so huge. Next research should be considered to provide data to compare
between two groups in Korean women with and without depression to examine the efficacy
of PA on the HRQoL of women with and without depression. The third restriction was
that this study did not provide the data of events by the duration of each PA, which can
affect errors in the rate of different types of PA (e.g., walking, strength exercise, flexibility
exercise) by duration. Future research should present the data of events by the duration of
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each PA in women with a depressive disorder to meet the aim of the study and be clear
to readers.

6. Conclusions

The aim of the current study was to identify the effects of different types of PA (e.g.,
walking, strength exercise, flexibility exercise) on the HRQoL of Korean women with
a depressive disorder. There were the following conclusions: walking and flexibility
exercise had significant effects on the HRQoL of Korean women with depressive episodes.
However, strength exercise did not get significant effects on the HRQoL of Korean women
with depressive disorder. Furthermore, there were strengths and applications of the study
as we can see which PA is good for the HRQoL of Korean women with a depressive
disorder. Future studies should be considered to determine the effects of different types of
PA (e.g., except walking, strength exercise, flexibility exercise) on the HRQoL of women
with a depressive disorder. The exercise intensity, exercise dosage, and exercise duration
should be considered to identify the HRQoL of women with depressive symptoms in
future studies.
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