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The purpose of this study was to provide basic data on health by examining the effect of HINT-eight on the physical activity of
middle-aged Korean women using secondary data from the 2019 KNHANES. The subjects were 1,428 middle-aged women aged
45-64. Multiple regression was performed to verify the relationship between physical activity and HINT-eight. Following
confirmation of the association between HINT-eight and physical activity, it was found that the subdomains of QOL, such as
stair climbing, vitality, work, sleeping, and happiness, were connected to physical activity. Stair climbing positively affected
physical activity, education level, and grip strength and negatively affected age. Pain positively affected education level and grip
strength and negatively affected age. Vitality positively affected physical activity, monthly household income, and grip strength.
Working positively affected education level, monthly household income, and grip strength and negatively affected age.
Depression positively affected monthly household income. Memory and sleep positively affected education level and negative
effect on age. Happiness positively affected physical activity and monthly household income. In this study, physical activity was
found to have an effect on various factors of QOL. Physical activity in middle age is an important influencing factor on the
QOL in old age; to improve the QOL in older adult, it is necessary to make efforts to improve physical activity in middle age.

1. Introduction

Middle-aged women are defined by the complex interaction
of environmental and psychological factors, and they may be
classified as middle-aged women who connect a stable life
process from adulthood to just before the onset of old age
[1]. Since the definition of the middle-aged class is different
for each scholar, it is not easy to distinguish them academi-
cally. Middle-aged was defined as a woman between the ages
of 45 and 64, who showed a tendency toward menopause
and aging due to physical decline in all organs and hormonal
changes, and was sensitive to physical changes [2]. Middle-
aged is a physiological transition period for women to expe-
rience various physical and mental health problems and var-
ious syndromes due to menopause [3]. During that time,
middle-aged women face a loss in physiological functioning,
aging, and menopause and obesity and body imbalances
owing to an increase in body weight and abdominal fat. In
addition, a decrease in bone density in the bone causes oste-

oporosis and fractures. Hormonal changes due to imbalance
of the endocrine system and ataxia of the autonomic nervous
system due to mental stress cause symptoms such as fever,
sweating, chills, dull sensation, cold hands and feet, palpita-
tions, and headaches [3]. Moreover, weakness, fatigue, dizzi-
ness, and syncope appear irregularly, and atrophic cystitis
and urinary incontinence due to degenerative changes in
the genitourinary system occur frequently. Following physi-
cal health issues, individuals may endure emotional issues
such as depression, loneliness, and feelings of failure [3].
Middle-aged women are reported to have higher morbidity
than men in inducing health problems due to neglect of
health care because role conflicts and various life events
are affecting their psychological adaptation ability due to
psychological and social role changes [4]. Furthermore, anti-
oxidant enzyme activity and aging are known to be inti-
mately associated because the rapid loss in antioxidant
enzymes with age reduces the ability to respond to free rad-
icals or lipid peroxides, and the organs and cells gradually


https://orcid.org/0000-0002-2355-5872
https://orcid.org/0000-0002-5942-8023
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1155/2022/4555547

diminish [5]. Obesity, which is one of the causes of various
diseases, is caused by the influence of lack of physical activity
or excessive intake and genetic factors. It also refers to a con-
dition in which the body accumulates an excess of fat as a
result of an imbalance between the amount of energy used
and the amount of energy consumed [6]. This can be
addressed by increasing physical activity.

Regular exercise is the best way to prevent diseases by
preventing an increase in body fat percentage and a decrease
in muscle mass in middle-aged and by activating the energy
metabolism function of the muscles. Accordingly, interest in
the necessity of exercise therapy and specific methods is
gradually increasing [7]. Despite the scientific and empirical
recognition that regular exercise for middle-aged women
can improve their health, 63.1% of middle-aged women do
not exercise regularly [8]. Among these health promotion
activities performed by middle-aged women, the exercise
area has the lowest practice rate [9]. Therefore, it is impor-
tant to identify the factors affecting the quality of life
(QOL) of physical activity to increase the practice of physical
activity among middle-aged women. For many years, exer-
cise and physical activity has been proposed as a treatment
option and has attracted the attention of researchers and cli-
nicians [10, 11]. Studies have shown that more moderate
exercise habits are correlated with lower levels of depressive
symptoms and higher levels of mental health [12, 13],
appearing to improve QOL.

The purpose of this study is to provide basic data on
health by examining the effects of physical activity on
health-related quality of life (HINT-eight) in middle-aged
Korean women. The specific goals are as follows. Check
the difference between the general characteristics and
HINT-eight according to physical activity. Check the rela-
tionship between physical activity and HINT-eight and
identify the factors affecting HINT-eight.

2. Theoretical Background

Physical activity refers to any movement of the body that
result in a significant increase in energy expenditure through
the contraction of skeletal muscles in everyday life; including
regular exercise that demands energy consumption above a
steady state [14, 15]. It has been reported that a decrease
in physical activity lowers the level of muscle strength and
cardiopulmonary function, thereby increasing the incidence
of metabolic syndrome and affecting the incidence of adult
diseases such as hypertension and diabetes [16]. The word
aerobic exercise means that energy was produced using oxy-
gen during exercise. Aerobic exercise maintains human life
by continuously taking in oxygen from the body, and when
it stimulates the activity of the heart and lungs, it has the
effect of strengthening blood vessels and facilitating all func-
tions in the body normally [17]. According to the guidelines
of the recommended guidelines for physical activity recom-
mended by the World Health Organization (WHO) [18],
at least 150 minutes per week of moderate-intensity aerobic
exercise or 75 minutes or more of vigorous-intensity aerobic
exercise is recommended for a healthy life [19]. Aerobic
exercise effectively improves the risk of arteriosclerosis and
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blood lipids, and it is essential for preventing obesity-
related diseases by boosting energy metabolism with fat to
inhibit and utilize fat tissue buildup caused by obesity. The
composition of aerobic exercise can be configured to
improve cardiorespiratory function and increase maximum
oxygen intake [19].

Physical activity through exercise is a safe and cost-
effective technique for lowering blood pressure and other
cardiovascular and metabolic diseases. In particular, the
postexercise hypotension (PEH) response that appears in
the recovery period after exercise is a phenomenon in which
blood pressure continues to decrease after a one-time exer-
cise. It is expressed in a complex way under the influence
of environmental factors along with various neurological
and hemodynamic changes such as baroreflex regulation,
decreased sympathetic nerve activity, increased vasodilation,
decreased vascular resistance, and fluid regulation [20]. Var-
ious studies have shown that exercise and physical activity
can reduce somatic symptoms, for example, by improving
sleep [21] and sexual function [22]. Reducing affective and
cognitive symptoms can also be achieved by reducing stress
[23], improving and expanding coping methods [24], and
increasing positive emotions [25]. Accordingly, it seems that
exercise and physical activity can improve affective by
enhancing positive emotions [26].

Health management is the most important thing in
extending the life facing, and in modern life, weight gain
and loss of physical strength are progressing due to lack of
exercise. Therefore, it is necessary for middle-aged women
to promote health through active physical activities such as
exercise and sports [27]. As interest in obesity expands, stud-
ies are being reported that regular exercise can reduce obe-
sity. Obesity can be overcome by engaging in moderate-
intensity physical activity at least three times per week for
at least 30 minutes each day [28]. Recently, in evaluating
an individual’s health, it is not simply a disease-free state,
but rather an individual’s physical health, social and psycho-
logical functions, and overall health including role are
emphasized [29]. When considered as representing the
degree of human well-being and well-being, QOL is a subjec-
tive value assessment that an individual feels in everyday life
and is represented as life satisfaction or happiness [30].

Although it is not easy for middle-aged women to adapt
physically, mentally, and socially, it can depend on how they
accept their changes [31]. The QOL of middle-aged women
can be said to be the degree of subjective satisfaction experi-
enced in relation to menopausal symptoms. Therefore, the
more the symptoms of menopause are experienced and
severe, the longer the QOL decreases, and therefore, the
more experienced the more severe, and the longer the men-
opausal symptoms, the lower the QOL [31]. As a result,
middle-aged women are experiencing quick and diversified
psychological changes, which can be viewed as a crisis in
terms of health management, whereas health promotion
habits in other areas are being adopted relatively [9]. There-
fore, it is reported that middle-aged women who are in a cri-
sis of health undergo rapid changes, even though it is a time
when health promotion should be specially emphasized,
while the exercise practice rate is reported to be quite low.
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In the middle-aged, when the prevalence of various health
problems and chronic diseases is increasing, it is important
to maintain and promote health through daily life to secure
a healthy lifespan [9].

In Korea, there have been few cases in which HRQOL
tools for the general population have been developed, and
the tools developed in the past National Health and Nutrition
Examination Survey had a large number of items, so it was dif-
ficult to use them for the entire population. In addition, in the
case of tools developed abroad, there may be limitations in suf-
ficiently reflecting the HRQOL of Koreans, so HINT-8 was
developed [32]. Indirect measurement tools for measuring
HRQOL include EQ-five D, SF-36, and HUI. As direct mea-
surement tools, EQ-VAS (Visual Analog Scale), Standard
gamble, and Time trade-off are used. Among them, EQ-five
D-three L has the advantage of simple questions and short sur-
vey time, so it is widely used as a national survey tool such as
the National Health and Nutrition Examination Survey, Com-
munity Health Survey, and Korea Medical Panel Survey [23,
32, 33]. However, EQ-five D is a tool developed in Europe,
suggesting that EQ-five D may not reflect the unique charac-
teristics of each country [32, 34]. Korean Health-related Qual-
ity of Life Instrument with eight items (HINT-eight) was
developed with the goal of more accurately measuring
health-related quality of life (HRQOL) suitable for the charac-
teristics of Koreans. It consists of four domains (physical
health domain, social health domain, mental health domain,
and positive health domain) and detailed items (stair climbing,
pain, vitality, work, depression, memory, sleeping, and happi-
ness). There are four level questions for each item, so the num-
ber of health conditions that can be expressed is 65,536, which
is much richer than the 3,125 of EQ-five D-five L. In addition,
because of a HINT-eight questionnaire survey to 892 adults
nationwide, 12.3% answered that there was no problem in all
items, which showed that the ceiling effect was lower than that
of EQ-five D-five L (76.3%). This means that HINT-eight can
show the HRQOL of the public in Korea more precisely than
the EQ-five D tool [32, 34].

Despite the advantages of HINT-eight, this tool has not
been developed for a while, and follow-up studies have not
been conducted properly, so its utility is insignificant so far
[23]. Therefore, in this study, HINT-eight was used to ana-
lyze HRQOL according to physical activity and to use it as
data to improve the QOL of middle-aged women.

3. Research Method

3.1. Study Design. This study is a cross-sectional descriptive
research study to confirm the effect of physical activity on
QOL in middle-aged women. The data used are open public
secondary data from the National Health and Nutrition
Examination Survey (KNHANES) conducted by the Korea
Centers for Disease Control and Prevention (KCDC), and
the QOL related to health according to physical activity was
confirmed using the basic data (Approval No. 117002) [35].

3.2. Participants and Procedure. This study used data from
the eighth KNHANES conducted in 2019. The KNHANES
is a survey on health behavior, prevalence of chronic dis-

eases, food, and nutrition conducted under Article 16 of
the National Health Promotion Act. In addition, it is an
open public statistical data designated by the Korean govern-
ment in accordance with Article 17 of the Statistical Act
(Approval No. 117002). The KNHANES is a nationwide
health and nutrition examination survey conducted by the
Korean Ministry of Health and Welfare and the KCDC, with
the aim of producing representative and reliable statistics on
national and municipal scales regarding the health status,
health behavior, and nutrition status of the Korean people.
Sampling bias was controlled through sampling guidelines
in the KCDC to which clustered, multistage, stratified, and
probability sampling was applied [35].

Prior to data collection, informed consent was obtained
from all study participants, and data collection was per-
formed by the KCDC in compliance with research ethics
guidelines [35]. The data can be used for research purposes
alone, can only be accessed in accordance with the KCDC
guidelines, and do not contain information that can identify
individual participants. Among the effective sample of 8,110
people in the total sample, 1,428 middle-aged women aged
45-64 years were collected as data through case selection.
The survey of this data was conducted in a circular stratified
sampling method from January-December 2019. This data
was investigated using the health survey method, such as
household survey, health interview survey, and health
behavior survey (self-reported survey) [35].

3.3. Research Tools

3.3.1. Physical Activity. In this study, the practice of physical
activity refers to the practice of physical activity in the data
of the KNHANES. Physical activity means engaging in
moderate-intensity physical activity for at least 2 hours and
30 minutes per week, or engaging in high-intensity physical
activity for at least 1 hour and 15 minutes, or it is a combi-
nation of moderate-intensity and high-intensity physical
activity

(-

1 minute of high-intensity physical activity = 2 minutes of
moderate-intensity physical activity). High-intensity physi-
cal activity refers to vigorous physical activity that results
in shortness of breath or a very fast heartbeat, and “moder-
ate physical activity” refers to moderate-intensity physical
activity that results in slightly shortness of breath or slightly
rapid heartbeat [35].

3.3.2. Health-Related Quality of Life (HRQOL). The HRQOL
in this study was measured with the Korean Health-related
Quality of Life Instrument with eight items (HINT-eight)
of the KNHANES data designed to discriminate healthy
population groups [32, 35]. The physical health domain of
HINT-eight-four L consists of three subfactors: stair
climbing, pain, and vitality. The questions measuring the
stair climbing factor were designed with questions such as
“1=1 had nodifficulty climbing stairs, 2 = Thad some
difficulty climbing stairs, 3 = I had a lot of difficulties climbing
stairs, and4 = I could not climb stairs.” The questions measur-
ing the pain factors were designed with questions such as



“l =Thadnopainatall,2=1 had mild pain, 3 =Ihad severe
pain, and 4 = I had extreme pain.” The questions to measure
the vitality factor were designed such as “1 =Iwas always

energetic,2 =Iwas often energetic,3=1 was occasionally
energetic, and 4 =Iwas not energeticatall.” The social health
domain of HINT-eight-four L is composed of work factors.
The questions measuring the work factors were designed
with questions such as “1 = Ihad nodifficulty atwork,2 =

Ihad some difficulty at work, 3 = I had alot of difficulty at
work, and 4 = I could not work.” The mental health domain of
HINT-eight-four L consists of three subfactors: depression,
memory, and sleep. The questions measuring the depressive
factors were designed such as “1 =1 was never depressed, 2 = I

was sometimes depressed, 3 = [ was often depressed, and 4 = I

was always depressed.” The questions measuring the memory
factors were designed such as “1=1 hadno difficulty
rememberingat  all, 2 = had some difficulty remembering, 3
=Thada lotof difficulties remembering, and4 =Thadno
memory at all.” The questions measuring the sleep factors were
designed such as “1 = I had no difficulty falling asleep, 2 = Thad
some difficulty sleeping, 3 = Thad alot of trouble falling asleep,

and 4 =Icould notsleep.” The positive health domain of
HINT-eight-four L consists of happiness factors. The questions
measuring the happiness factor were designed with questions
such as “I =Iwasalways happy, 2 =1 wasoften happy,3 =1
was sometimes happy, and 4 = I was not happy atall” [32, 35].

3.4. Data Analysis Method. The data collected in this study
were using the SPSS 21.0 program. Frequency and percent-
age were conducted to find out the demographic characteris-
tics. A y*-test was conducted to confirm the relationship
between demographic characteristics, health status, health
behavior, physical variables, and presence or absence of
physical activity. The correlation between physical activity
and eight subfactors of HINT-eight-four L were analyzed
by Pearson’s correlation; factors affecting HINT-eight-four
L were identified by multiple regression analysis.

4. Research Results

4.1. Difference in Physical Activity according to General
Characteristics. Table 1 shows the differences in physical
activity according to general characteristics. As a result of a
survey of 1,428 people to confirm the relationship between
the subject’s characteristics and physical activity, age and
physical activity were found to be correlated with each other
(x*=7.057, p <0.05). 11.5% in their 40s, 21.0% in their 50s,
and 9.0% in their 60s were found to engage in physical activ-
ity. There was no correlation between marital status and
physical activity. 33.3% living together, 4.4% separated or
divorced, 2.6% widowed, and 1.1% single were found to
engage in physical activity. Educational level and physical
activity were found to be correlated with each other
(x> =11.008, p<0.01). It was found that 4.0% of elemen-
tary school graduates or less, 4.7% of middle school grad-
uates, 19.3% of high school graduates, and 13.5% of
college graduates or higher engage in physical activity.
The residential area and physical activity were found to
be correlated (21,p<0.001). It was found that 6.0% of

Journal of Environmental and Public Health

eup and myeon residents and 35.4% of dong residents
engaged in physical activity.

4.2. Relationship between Subjects’ HINT-Eight and Physical
Activity. Because of confirming the relationship between
the subject’s quality of life related to health (HINT-8) and
physical activity, the results shown in Table 2 were obtained.
The relationship between stair climbing and physical activity
was found to be statistically significant (x* =23.964, p <
0.001). As for the responses of the subjects, it was found that
23.4% of the subjects had no difficulty climbing stairs, 16.9%
had some difficulty, and 1.2% had a lot of difficulty doing s
physical activity. The relationship between pain and physical
activity was not statistically significant. As for the responses
of the subjects, no pain at all 16.0%, slightly present 22.3%,
severe pain 2.7%, and excruciating pain 0.5% were found
to be physical activity. The correlation between vitality and
physical activity was found to be statistically significant
(x*=20.452, p<0.001). The subjects’ vitality was always
present 14.0%, frequently 14.5%, occasionally 12.3%, and
never at all 0.8% showed physical activity. The relationship
between work and physical activity was found to need fur-
ther confirmation statistically (x*> =6.501, p < 0.10). It was
found that 23.5% of the subjects had no difficulty working
at all, 16.1% had a little, 1.5% had a lot, and 0.4% could
not do physical activity. The relationship between depres-
sion and physical activity was not statistically significant.
20.7% were not depressed at all, 19.0% were occasionally
depressed, 1.5% were often depressed, and 0.3% always
depressed were found to engage in physical activity. The
correlation between memory and physical activity was not
statistically significant. There was no difficulty in remembering
at all =17.1%, alittle bit = 23.5%, and alot =0.9% showing
physical activity. The relationship between sleep and physical
activity was found to be statistically significant (x* = 7.049. p
<0.01). 18.7% had no difficulty sleeping at all, 23.5% had a lit-
tle, 4.0% had a lot, and 0.3% had difficulty sleeping. The rela-
tionship between happiness and physical activity was found
to be statistically significant (x* =13.300, p < 0.01). Always
happy = 8.3%, often happy =17.5%, occasionally happy =
14.4%, and never happy = 1.4% were found to engage in
physical activity.

4.3. Correlation between HINT-Eight and Physical Activity.
The correlation between the subject’s physical activity and
HINT-eight is as follows [Table 3]: Physical activity showed
a positive correlation with stair climbing (r =.095, <.001),
vitality (r =.095, p <.001), and happiness (r =.072, p < .001
). Stair climbing showed a positive correlation with pain
(r=.419,p<.001), vitality (r=.313,p<.001), working
(r=.396,p <.001), depression (r=.202,p <.001), memory
(r=.262,p <.001), sleep (r=.200,p <.001), and happiness
(r=.135,p <.001). Stair climbing showed a strong positive
correlation with pain, vitality, and working. Pain showed a
positive correlation with vitality (r = .288, p < .001), working
(r=.427,p <.001), depression (r=.308,p <.001), memory
(r=.255,p <.001), sleeping (r=.311,p <.001), and happi-
ness (r =.199, p < .001). Pain showed a strong positive corre-
lation with working, depression, and sleeping. Vitality showed
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TasLE 1: Difference in physical activity according to characteristics (N = 1,428).
- . Physical activity >
Characteristics Categories No Yes Sum X p
40s 174 (13.1) 152 (11.5) 326 (24.6)
Age(year) 50s 394 (29.7) 279 (21.0) 673 (50.7) 7.057 0.029
60s 208 (15.7) 119 (9.0) 327 (24.7)
Living together, 632 (47.7) 442 (33.3) 1074 (81.0)
. Separated or divorced 75 (5.7) 59 (4.4) 134 (10.1)
Marital status ) 0.404 0.939
Widowed 48 (3.6) 34 (2.6) 82 (6.2)
Single 21 (1.6) 15 (1.1) 36 (2.7)
<Elementary school 114 (8.6) 53 (4.0) 167 (12.6)
. Middle school 106 (8.0) 62 (4.7) 168 (12.7)
Educational level . 11.008 0.012
High school 337 (25.4) 256 (19.3) 593 (44.8)
>College 218 (16.5) 179 (13.5) 397 (30.0)
E d 173 (13.0 80 (6.0 253 (19.1
Residential area up and myeon (13.0) (6.0) (19.1) 12.821 0.001
Dong 603 (45.5) 470 (35.4) 1073 (80.9)

a positive correlation with work (r =.432, p <.001), depres-
sion (r =.353, p < .001), memory (r = .254, p < .001), sleeping
(r=.332, p <.001), and happiness (r = .339, p < .001). Vitality
showed a strong positive correlation with work, depression,
sleeping, and happiness. Depression showed a positive correla-
tion  with memory (r=.299,p<.001), sleeping
(r=.371,p<.001), and happiness (r=.431,p <.001).
Depression showed a strong positive correlation with sleeping
and happiness. Memory showed positive correlation with
sleep (r=.245,p <.001) and happiness (r=.175,p <.001).
Sleep showed a positive correlation with happiness
(r=.291,p <.001).

4.4. Factors Affecting the HINT-Eight. A causal model was
established to confirm the effect of physical activity on the
QOL. Independent variables were physical activity, age, edu-
cation level, monthly household income, and grip strength,
while the dependent variable was HINT-eight. Stair climb-
ing, pain, vitality, work, depression, memory, sleep, and hap-
piness are all subfactors of the construct idea of QOL. To
check whether multicollinearity occurs between variables
set by this model, tolerance limits and variance expansion
factors were examined. As a result, the tolerance limit value
was 0.972~0.710 and the variance expansion factor was
1.408~1.029, suggesting that all models in this study do not
have multicollinearity problems (Table 4).

The effect of physical activity on stair climbing was found
to be statistically significant in the causal model (Adj. R* =.
072, F = 17.320, p < .001). Stair climbing positively affected
physical activity, education level, and grip strength: age nega-
tively affected. The effect of physical activity on pain was
found to be statistically significant in the causal model
(Adj.R*=.022, F =5.758, p < .001). Pain positively affected
as education level and grip strength. The effect of physical
activity on vitality was found to be statistically significant in
the causal model (Adj.R* =.042, F = 1.249, p < .001). Vitality
positively affected physical activity, monthly household
income, and grip strength. The effect of physical activity

on working was found to be statistically significant in the
causal model (Adj.R*=.064, F =15.304, p < .001). Work
positively affected education level, monthly household
income, and grip strength, and age negatively affected.
The effect of physical activity on depression was found to
be statistically significant in the causal model
(Adj.R* =.006, F =2.339,p < .05). Depression positively
affected on household income. The effect of physical activ-
ity on memory was found to be statistically significant in
the causal model (Adj.R* =.055, F = 13.124, p < .001). Mem-
ory factors positively affected education level, and age
negatively affected. The effect of physical activity on sleeping
was found to be statistically significant in the causal
model (Adj.R*=.028, F=7.010,p <.001). Sleep factors
positively affected education level, and age negatively
affected. The effect of physical activity on happiness was
found to be statistically significant in the causal model
(Adj.R* = .017, F = 4.660, p < .001). Happiness positively
affected physical activity and monthly household income.

5. Discussion

In this study, the general characteristics of middle-aged
women, differences in physical activity for HINT-eight,
and factors affecting HINT-eight were investigated.
Physical activity showed significant differences among
general characteristics such as age, economic level, and resi-
dence, and among HINT-eight, stairs climbing, vitality, and
happiness showed significant differences. In other words, it
is similar to the results of previous studies showing that
the older the age, the higher the economic level, and the
more people live in cities, the more physical activity [36].
The relevance of physical activity was confirmed by clas-
sifying the HINT-eight into physical health, social health,
mental health, and positive health. The physical health
domains were stair climbing, pain, and vitality, and among
them, stair climbing, and vitality to be statistically
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TaBLE 2: The association between HINT-eight and physical activity (N = 1,428).

Physical activity 5

HINT-eight Subdomain Categories No Yes Sum X p
No difficulty 393 (29.7) 309 (23.4) 702 (53.1)
o . Some difficulty 314 (238) 224 (169) 538 (40.7)
Climbing stairs . 23.964 0.001
Lot of difficulty 57 (4.3) 16 (1.2) 73 (5.5)
Cannot climb 9 (0.7) 0 (0.0) 9 (0.7)
No pain at all 293 (22.2)  212(16.0) 505 (38.2)
Slightl t 416 (31.5 295 (22.3 711 (53.8
Physical health area Pain Y pre.sen (3L.5) (22.3) (53.8) 0.203 0.977
Severe pain 55 (4.2) 36 (2.7) 91 (6.9)
Excruciating pain 9 (0.7) 6 (0.5) 15 (1.1)
Always 225 (17.0) 185 (14.0) 410 (31.0)
F tl 243 (18.4 191 (14.5 434 (32.9
Vitality reql?.en Y ( ) ( ) ( ) 20.452 0.001
Occasionally 257 (19.5) 162 (12.3) 419 (31.7)
Never at all 48 (3.6) 10 (0.8) 58 (4.4)
No difficulty 424 (32.1)  311(235) 735 (55.6)
A littl 288 (21.8 213 (16.1 501 (37.9
Social health area Work e (21.8) (161 (37.9) 6.501 0.090
A lot 45 (3.4) 20 (1.5) 65 (4.9)
Cannot work 16 (1.2) 5(0.4) 21 (1.6)
Not depressed at all 402 (30.4) 274 (20.7) 676 (51.1)
) Often depressed 333 (25.2) 251 (19.0) 584 (44.2)
Depression . 1.130 0.770
Occasionally depressed 33 (2.5) 20 (1.5) 53 (4.0)
Always depressed 5(0.4) 4 (0.3) 9 (0.7)
No difficulty 339 (25.6) 226 (17.1) 565 (42.7)
A littl 409 (30.9 311 (23.5 720 (54.5
Mental health area Memory e (30.9) (23.5) (545) 4.284 0.232
A lot 23 (1.7) 12 (0.9) 35 (2.6)
Never memory 2 (0.2) 0 (0.0) 2 (0.2)
No difficulty 351 (26.6) 247 (187) 598 (452)
A little 347 (26.2) 245 (18.5) 592 (44.8)
Sleep 7.049 0.070
A lot 75 (5.7) 53 (4.0) 128 (9.7)
Difficulty sleeping 0 (0.0) 4 (0.3) 4(0.3)
Always happy 144 (10.9) 110 (8.3) 254 (19.2)
Often h; 261 (19.7 231 (17.5 492 (37.2
Positive health area Happiness .en PPy (19.7) (17.5) (87.2) 13.300 0.004
Occasionally happy 337 (25.5) 190 (14.4) 527 (39.9)
Never happy 31 (2.3) 18 (1.4) 49 (3.7)

TaBLE 3: Correlation of HINT-eight and physical activity (N = 1,428).

Variable Physical activity ~ Climbing stairs ~ Pain  Vitality = Work  Depression ~Memory  Sleep  Happiness
Physical activity 1

Climbing stairs .095** 1

Pain 011 419" 1

Vitality .095** 313%" .288** 1

Work .047 396"~ 4277 4327 1

Depression -.013 .202%* 308" 353 369" 1

Memory -.012 262" 255" 254" 317 299 1

Sleep -.014 200" 3117 3327 349"~ 3717 .245%* 1

Happiness .072** 135 199" 339" 261" 4317 175" 2917 1

*p<0.05and™*p < 0.001.
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significant. As for the response of the subjects, it that the
group without difficulty climbing stairs performed physical
activity more than the group with much difficulty. In terms
of vitality, it that the group with frequent vitality performed
physical activity more than the target group with no vitality
at all. Working, a social domain, showed statistically signifi-
cant results with physical activity. It that the target group,
who had no difficulty in working, did more physical activity
than the target group who was unable to work. Depression,
memory, and sleeping during sleep, which are mental
domains, showed statistically significant results with physi-
cal activity. It was found that the subjects who had no diffi-
culty in sleeping performed more physical activity than the
subjects who could not sleep. The positive domain, happi-
ness, showed statistically significant results with physical
activity. In other words, the subjects who were always happy
engaged in greater physical activity than the subjects who
were unhappy. Through this, it was confirmed that the phys-
ical activity of middle-aged women did not have any difficul-
ties in climbing stairs, had vitality, had no difficulty in work,
had no difficulty in sleeping, and the happy subjects had
more physical activity. Exercise and physical activity have
been shown to have a positive effect on QOL [37]. Experi-
mental and cross-sectional studies have shown a positive
correlation between the level of physical activity and QOL
in healthy individuals [38]. Exercise also reduced depression
and enhanced the QOL of inpatients with depression, espe-
cially in the physical and mental domains [39].

The QOL in middle-aged means that the individual’s
sense of happiness or satisfaction should be included in
addition to the various objectively observable physical,
environmental, economic, and political social indicators,
which also represent physical, psychological, social, and
spiritual aspects. It also aims to reduce health risk factors
of individuals, groups, families, and communities to
improve QOL and promote change to a healthy lifestyle.
Middle-aged women who maintain close relationships with
people around them and receive support do not show
depressive tendencies, whereas middle-aged women who
have some supporters have more depression [40, 41].
Among the preceding studies related to the QOL of
middle-aged women, the relationship between age and
QOL among demographic variables is as follows. There
have been studies that suggest that age has an effect on
happiness [42] and studies that show that life satisfaction
grows with age [40]. In this study, age to be related to
stair climbing, pain, work, and sleeping among HRQOL
subvariables. In other words, as one gets older, it becomes
more difficult to undertake physical tasks like climbing
stairs and working, the frequency of discomfort rises,
and sleeping becomes more difficult, which contradicts
previous studies. Furthermore, happiness is not affected
by age, showing a difference from previous studies.

Regarding income, Lee [43] said that personal or family
income is correlated with the happiness of married women,
and that income satisfaction has a greater effect on the
QOL than income has a direct effect on the QOL. It was
stated that there was a variation in happiness based on
income satisfaction. In this study, income level was found

to be related to vitality, work, depression, and happiness
among HRQOL subvariables. In other words, it was found
that as the income level increased, the vitality increased,
and the performance in physical activities such as climbing
stairs and working was found to be good. This shows similar
results to previous studies [43]. As for the educational level
and QOL, it has been studied that the higher the education
level, the higher the QOL [28]. In this study, education level
was related to stair climbing, pain, memory, and happiness
among HRQOL subvariables. In other words, that as the
level of education increased, the performance of stair climb-
ing physical activities increased, the pain was reduced, and
memory and happiness were improved. This shows similar
results to previous studies [44].

Depression suggested a major factor that can negatively
affect the QOL of middle-aged women. In Korea, 52.3% of
middle-aged women experience depression [45], and the
incidence of depression is 1.7 to 3 times higher than that
of men, and depression occurs mainly in their late 40s
[45]. The reason for this high incidence is that it responds
specifically to social, economic, and emotional factors that
only women experience, and biological differences according
to sex [46]. In particular, middle-aged women have more
depression and health problems than women who maintain
gender equality because they perform household responsi-
bilities and traditional roles [47, 48]. In addition, in a previ-
ous study [49], depression was found to be higher in the
“lower” income group than in the high-income group and
lower in individuals with a spouse than in individuals with-
out a spouse. Another study [50] found a link between low
socioeconomic status and high depression and suggested
that low and unstable socioeconomic status increases eco-
nomic stress and promotes negative self-concepts, which in
turn lead to depression.

Middle-aged women are manifested in various symp-
toms. By managing these symptoms in middle-aged women,
health can be maintained and promoted in old age, and QOL
can be improved [51]. To maintain a healthier and more
QOL, middle-aged women need to understand the changes
according to the symptoms of middle-aged. In addition, it
is important to achieve optimal health by enabling self-care
such as activities, exercise management, and dietary man-
agement so that they can perform health management on
their own.

One of the strengths of this study is that it utilized data
from a large population sample. The participants in the
KNHANES are a nationally representative sample of civil-
ians in South Korea, and it is possible to generalize results
by conducting the analysis according to the guidelines of
the KCDC [35, 51]. This study has some limitations. First,
because there have not been enough previous studies on
middle-aged women, numerous follow-up studies with dif-
ferent factors should be undertaken. Second, although it is
possible to extend the interpretation to Korean adults, it
would be difficult to extend the interpretation of the results
to other countries with cultural differences. Finally, variable
extraction was limited because data collected by the govern-
ment, and not directly collected by the researcher, was used
for research.
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6. Conclusions

In this study, the general characteristics of middle-aged
women, differences in physical activity for HINT-eight,
and factors affecting HINT-eight were investigated. Physical
activity showed significant differences among general char-
acteristics such as age, economic level, and residence, and
among HINT-eight, stairs climbing, vitality, and happiness
showed significant differences. The physical activity showed
a correlation with stair climbing, vitality, and happiness.
Stair climbing was correlated with pain, vitality, work,
depression, memory, sleep, and happiness. In this study,
physical activity was found to be an important influencing
factor of HINT-8. Physical activity has been identified as
an intervention method that has a positive effect on QOL
in previous studies. However, previous studies have identi-
fied factors that influence physical activity in general age
groups or simply. The greatest significance of this study is
that the QOL of middle-aged women through HINT-eight
was confirmed and comparatively analyzed from eight spe-
cific viewpoints. The results of this study can be usefully
used as basic data for establishing a public health strategy
by using representative national data to establish strategies
for middle-aged women’s physical activity and QOL in the
future. Considering the differences in the influencing factors
revealed through this study, we propose a longitudinal study
to verify the effectiveness of strategies to improve the QOL
appropriate for each target group.

Data Availability

KNHANES data are publicly accessible. The data can be
accessed and downloaded from the KNHANES homepage
(URL: https://knhanes.kdca.go kr/knhanes/eng/index.do).
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