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Abstract
Background: Physical activity (PA) in postmenopausal women provides some relief of menopausal
symptoms and improves health-related quality of life (HRQoL). This study used a cross-sectional
database to investigate the association between PA level and HRQoL in postmenopausal Korean women.

Methods: This study investigated 8,122 postmenopausal women who participated in the Korea National
Health and Nutrition Examination Survey VI to VII (2014–2018). Global Physical Activity Questionnaire
(GPAQ) and Euro quality of life-5 dimensions (EQ-5D) questionnaire were used to collect data about the
participants’ PA level and HRQoL. The adjusted Odds ratios (aORs) with 95% con�dence intervals (95%
CIs) for each dimensional problem of EQ-5D were derived using multi-variable logistic regression. Mean
EQ-5D index scores were compared according to PA level groups.

Results: The aORs of each dimension of HRQoL of low PA group versus moderate PA group were 0.67
(95% CI 0.57–0.78) for mobility, 0.71 (95% CI 0.55–0.92) for self-care, 0.64 (95% CI 0.53–0.78) for daily
activities, and 0.75 (95% CI 0.66–0.86) for pain/discomfort. Mean EQ–5D scores of the moderate PA
(0.927 ± 0.120 vs. 0.884 ± 0.163, P < 0.001) and high PA (0.913 ± 0.144 vs. 0.884 ± 0.163, P = 0.023)
groups were signi�cantly higher than that of the low PA group.

Conclusions: PA level was found to be associated with better HRQoL among postmenopausal Korean
women. This was especially signi�cant in participants who were participating with a moderate level of
PA. Additional studies are needed to analyze the persistence and long-term effects of PA on HRQoL.

Background
Starting from the mid-forties, most women reach perimenopause and postmenopause as the female sex
hormone decreases, causing physical or psychological discomfort [1]. Consequently, various symptoms
including anxiety, depression, headache, fatigue, joint pain, and weight gain start appearing [2].
Vasomotor symptoms, such as hot �ushes, are one of the most common complaints occurring in about
75% of women during their transition [3–5] to menopause. These vasomotor symptoms, which are
closely linked to tension, depression, sleeplessness, and general helplessness, have been notably
observed to affect the psychological status and result in a decrease in the quality of life [6–9] .

Hormone replacement treatment (HRT) is currently the most effective treatment for vasomotor and
genitourinary syndromes in postmenopausal women. However, a limitation of HRT is that it needs to
consider individual differences, treatment goals, age, among other things, in order to maximize
effectiveness and safety [10]. Since previous research has suggested that PA could help prevent
postmenopausal symptoms [11], exercise has become increasingly utilized for the prevention and
treatment of the symptoms. It is now becoming more widely accepted as a signi�cant factor in improving
the quality of life of these women. Earlier �ndings have also supported the usefulness of exercise in
improving physical ability and mental stability [12]. Furthermore, previous studies have demonstrated
that those who performed regular PA had better HRQoL than those who did not [13].
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A few studies have reported the positive effects of PA on the quality of life in postmenopausal women.
For example, the recommended levels of PA signi�cantly improved upon symptom relief and quality of
life in postmenopausal women regardless of hormone replacement therapy [14–16]. Previous studies
had simply analyzed these effects in terms of the presence or absence of simple PA and its effect at a
certain level. Furthermore, only few studies have compared the quality of life by classifying PA according
to intensity levels. Therefore, this study aimed to examine differences in the quality of life in relation to
the level of PA in postmenopausal women included in the Korea National Health and Nutrition
Examination Survey.

Methods

Study population and data collection
The study was conducted using data extracted from the sixth and seventh Korea National Health and
Nutrition Examination Survey (KNHANES VI-VII), which is a nationwide project that investigated Korea’s
civilian population. KNHANES VI-VII was conducted by the Ministry of Health and Welfare of Korea and
the Korea Disease Control and Prevention Agency (KDCA) from 2014 to 2018 and included surveys of
health and nutrition. The selection of households and participants for KNHANES VI-VII used a complex,
multi-stage, probability-sampling design, allowing the production of nationally representative data. The
KNHANES was approved by the institutional review board of KDCA (registration number: 2013-12EXP-03-
5C). Written informed consent forms were obtained from the participants. Among 8,122 postmenopausal
women who participated in the KNHANES VI–VII, 17 participants who did not have data on HRQoL and
subjective health status and 58 participants who had no data regarding their PA were excluded. The
selection process for the study population is shown in Fig. 1.

Research method
Physical activity (PA) level

The PA level of the participants has been classi�ed by the Global Physical Activity Questionnaire (GPAQ)
criteria developed by the World Health Organization [17]. In these criteria, a high intensity activity was
de�ned as vigorous PA that caused tachypnea and tachycardia. Moderate intensity activity was de�ned
as an average level of PA that caused a mild increase in breathing and heart rate. The PA was based on a
self-report questionnaire that contained the number of days the participants performed physical activities
in a week and the corresponding minutes of PA per day. The questionnaire results were converted into the
metabolic equivalent of task minutes per week (METs). High intensity activity, moderate intensity activity,
and walking were converted to 8.0, 4.0, and 4.0 METs. The participants were then assigned to either the
low PA group (less than 600 MET min− 1), moderate PA group (601–2999 MET min− 1), or high PA group
(higher than 3000 MET min− 1) according to the corresponding levels per week [17].

HRQoL and perceived health status
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The KNHANES uses the Korean version of the European quality of life scale-5 dimensions (EQ-5D)
questionnaire to assess HRQoL. The EQ-5D consists of �ve dimensions of the current health status,
including mobility, self-care, daily activities, pain/discomfort, and anxiety/depression. The degree of each
dimensional status was rated as “no problem exists,” “slight problems exist,” or “extreme problems exist.”
This study used the Korean version of the weighted model of the EQ-5D for its analysis. The reliability
and validity of the Korean version of the EQ-5D were evaluated and veri�ed by a previous study on the
general population, and the reliability level was observed to be moderate (Cohen kappa 0.32–0.64). In
addition to the questionnaire with �ve dimensions, the EQ-5D index score was also used to produce a
single index value that indicated overall health status. In this study, the researchers used the EQ-5D index
score, which was calculated and validated by previous studies using the corresponding estimated
weighted quality value for Koreans [18]. The perceived health status was inferred based on the following
question: “How would you describe your overall health status?” (“very good,” “good,” “fair,” “poor,” and
“very poor”). The responses “very good,” “good,” and “fair” were considered to indicate “not poor,” while
“poor” and “very poor” were considered to indicate “poor.”

Covariates: sociodemographic information, health status, health behavior

Sociodemographic variables (age, marital status, level of education, place of residence, and household
income) were collected using a self-reported questionnaire. Age group (below 50, 50 ~ 59, 60 ~ 69, and
over 70 years of age), marital status, education (elementary school or lower, middle school, high school,
technical college, and college or higher), household income (�rst, second, third, or fourth quartile), and
health behaviors (smoking and drinking) were used for the analysis. Regarding the health status, the
depressive symptoms and associated diseases (hypertension, diabetes, dyslipidemia, thyroid and
coronary artery disease, stroke, and cancer) that were collected using a self-report questionnaire were
also used.

Statistics analysis
All participants were divided into three groups (low, moderate, and high PA levels). To compare the basic
demographics, anthropometric characteristics, lifestyle factors, and the �ve dimensions of quality of life
using the EQ-5D of the three groups, continuous variables were presented as estimated mean ± standard
errors and subsequently compared using Student’s t-test, while the categorical variables were presented
as unweighted numbers and estimated percentages and subsequently analyzed using the chi-squared
(χ2) test.

Univariate and multivariate logistic regression analyses were performed to evaluate the association
between PA and each dimensional status of quality of life. We modi�ed the original three categories into
two categories by combining the categories “some problems” and “extreme problems,” since the number
of responses with “extreme problems” for each dimension was insu�cient to perform acceptable
analyses.
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One-way analysis of variance was performed to compare differences in EQ-5D index scores for each
group with low, moderate, and high PA plus additional classi�cations regarding age and body mass
index.

We performed the estimation command svy in the statistical/data analysis program to take the sampling
weight into account so that the results could represent the entire Korean population. P < 0.05 was
considered to indicate statistical signi�cance for all outcomes. All statistical analyses were performed
using STATA version 14.0 (STATA Corp., College Station, TX, USA).

Results

Baseline characteristics of the study participants
Table 1 depicts the descriptive characteristics of the study’s participants strati�ed according to the PA
levels. Among 8122 participants, 5762 women (70.94%) were assigned to the low PA group, 2148 women
(26.45%) to the moderate PA group, and 212 people (2.61%) to the high PA group. The majority had
normal body mass index (BMI), were married, lived in cities, were in the middle-third in terms of household
income, did not smoke nor drink, and did not report depressive symptoms (Table 1). Among the
sociodemographic pro�les, health status, and health behaviors in different PA level groups, all factors
were found to show signi�cant differences, except for smoking and depression.

Table 1 Baseline characteristics of the study participants according to their physical activity level
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Physical activity level

(MET min/wk*)

Low PA Mod PA High PA P-value

Number of people

Proportion, N (%)

5762 (70.94) 2148 (26.45) 212 (2.61)  

Age, years

< 50 years

50–59 years

60–69 years

≥ 70 years

 

144 (2.50)

1617 (28.06)

1841 (31.95)

2160 (37.49)

 

106 (4.93)

824 (38.36)

756 (35.20)

462 (21.51)

 

12 (5.66)

91 (42.92)

76 (35.85)

33 (15.57)

<0.001

BMI, kg/m2

Low (<18.5)

Normal (≥18.5, <25)

Obesity (≥25)

 

129 (69.35)

3380 (68.80)

2223 (74.37)

 

53 (28.49)

1385 (28.19)

707 (23.65)

 

4 (2.15)

148 (3.01)

59 (1.97)

<0.001

Marital status

Single

Married

Widowed/Divorced/Separated

 

54 (0.94)

3684 (63.97)

2021 (35.09)

 

26 (1.21)

1518 (70.70)

603 (28.09)

 

2 (0.94)

157 (74.06)

53 (25.00)

<0.001

Education

Elementary

Middle-high

University

 

3109 (54.02)

2081 (36.16)

565 (9.82)

 

814 (37.95) 1009 (47.04)

322 (15.01)

 

64 (30.33)

108 (51.18)

39 (18.48)

<0.001

Residence
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Capital

Metropolitan

Town/city

1355 (23.52)

1025 (17.79)

3382 (58.69)

687 (31.98)

436 (20.30)

1025 (47.72)

67 (31.60)

50 (23.58)

95 (44.82)

 <0.001

Employment

Employed

Unemployed

 

2330 (40.47)

3428 (59.53)

 

982 (45.74)

1165 (54.26)

 

119 (56.13)

93 (43.87)

<0.001

Household income

Lowest third

Middle third

Highest third

 

2064 (36.00) 2631 (45.88)

1039 (18.12)

 

512 (23.91)

1072 (50.07)

557 (26.02)

 

51 (24.17)

112 (53.08)

48 (22.75)

<0.001

Smoking

Non-smoker

Smoker

Past smoker

 

5274 (92.62)

165 (2.90)

255 (4.48)

 

2004 (94.13)

50 (2.35)

75 (3.52)

 

199 (94.76)

5 (2.38)

 6 (2.86)

0.162

Alcohol use

Non-drinker

Drinker

 

4229 (74.14)

1475 (25.86)

 

1466 (68.76)

666 (31.24)

 

137 (65.24)

73 (34.76)

<0.001

Depression

No

Yes

 

5255 (91.20)

507 (8.80)

 

1982 (92.27)

166 (7.73)

 

190 (89.62)

22 (10.38)

0.200

Presence of §comorbidity

No (without any)

Yes (any)

 

1922 (33.36)

3840 (66.64)

 

863 (40.18)

1285 (59.82)

 

106 (50.00)

106 (50.00)

<0.001

Data are presented as a number (weighted %) for categorical variables. PA = physical activity, BMI = body
mass index, kg/m2, *Metabolic equivalent task-minute per week based on the Global Physical Activity
Questionnaire (GPAQ), §comorbidity: hypertension, diabetes mellitus, dyslipidemia, thyroid disease,
stroke, coronary artery disease, stomach cancer, liver cancer, colon cancer, etc. P-values were obtained by
chi-square test for categorical variables.

Comparison of HRQoL and perceived health status
according to PA levels
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Table 2 shows the distribution of the HRQoL, EQ-5D index scores, and perceived health status based on
the level of PA. Signi�cant differences were observed between the moderate and high PA groups and the
low PA group in all �ve dimensions of EQ-5D: exercise ability, self-management, daily activities,
pain/discomfort, and anxiety/depression. Furthermore, the mean EQ-5D scores of the moderate PA
(0.927 ± 0.120 vs 0.884 ± 0.163, P < 0.001) and high PA (0.913 ± 0.144 vs 0.884 ± 0.163, P = 0.023) group
were signi�cantly higher than those of the low PA group (Table 2). Similarly, the perceived health
conditions was associated with a signi�cant difference in the proportion of negative answers between
the low, moderate, and high PA groups.

Table 2. Comparison of the health-related quality of life and perceived health according to physical
activity level
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PA = physical activity, EQ-5D = European quality of life scale-5 dimensions. Data are presented as a
number (weighted %) for categorical variables or as a mean ± standard error for continuous variables. P-
values were obtained by chi-square test for categorical variables and by ANOVA analysis for the
continuous variables, respectively.

Relationship between PA level and health-related quality of
life (HRQoL)
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Table 3 presents the odds ratios (ORs) and 95% con�dence intervals (CIs) for poor HRQoL and perceived
health status on all 5 EQ-5D dimensions (mobility, self-care, daily activities, pain/discomfort, and
anxiety/depression) based on the PA as the independent variable. From the crude logistic analyses, a
signi�cant tendency for the cross-ratio regarding low quality of life to be reduced in the moderate and
high PA group was con�rmed in all �ve dimensions of EQ-5D as compared to that in the low PA group.
Similarly, in the ORs for poorly-perceived health status, the moderate and high PA groups showed a
reduced cross-ratio in comparison with the low PA group.

Table 3. Impaired health-related quality of life according to physical activity level

CI = confidence interval, PA = physical activity, EQ-5D = European quality of life scale-5 dimensions, OR =
odds ratio, **Metabolic equivalent task-minute per week based on the Global Physical Activity
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Questionnaire(GPAQ), **Adjusted for BMI, age, marital status, education level, household income,
employment status, residency, smoking, alcohol use, depression, and comorbidity.

Furthermore, we performed multivariate logistic regression analyses after adjusting for age, marital
status, education level, place of residence, household income, smoking, drinking, depression, and
comorbidities. The aORs of dimensional problems of HRQoL of the low PA group versus moderate PA
group were 0.67 (95% CI 0.57–0.78) for mobility, 0.71 (95% CI 0.55–0.92) for self-care, 0.64 (95% CI
0.53–0.78) for daily activities, and 0.75 (95% CI 0.66–0.86) for pain/discomfort. In addition, in the
perceived health condition, a signi�cant tendency of decreased cross-ratios regarding poorly-perceived
health condition in the low PA group was found as compared to the moderate and high PA groups.
Further, the aOR for poorly-perceived health status in the moderate PA (aOR = 0.87, 95% CI 0.75–0.99)
group was more decreased than those of the low PA group.

Differences in HRQoL according to age, body mass and
level of PA
Figure 2 shows the EQ-5D index values according to the level of PA by age group (below 50, 50–59, 60–
69, and over 70 years of age). Compared to the low PA group, the moderate PA group showed
signi�cantly higher EQ-5D index results in two age groups: 60–69 years of age (0.901 ± 0.137 vs 0.926 ± 
0.119, P < 0.001), and over 70 years of age (0.819 ± 0.196 vs 0.870 ± 0.162, P < 0.001). Figure 3 shows the
EQ-5D index values according to the level of PA in three groups: low, normal, and high body mass index
(BMI). Compared to the low PA group, the moderate PA group had signi�cantly higher EQ-5D index in the
normal (0.899 ± 0.151 vs 0.936 ± 0.110, P < 0.001) and high BMI groups (0.863 ± 0.172 vs 0.908 ± 0.132,
P < 0.001).

Discussion
The current �ndings suggest signi�cant differences in the quality of life between the moderate and high
PA groups and the low PA group in postmenopausal women; the EQ-5D index score also showed a
signi�cant difference. In particular, compared to the low PA group, the moderate PA group showed a
signi�cantly higher quality of life index in the age groups above 60 with normal or high BMI. Although a
number of previous studies have reported the positive aspects of PA in postmenopausal women, no study
has compared the quality of life according to the level of PA in large groups to the best of our knowledge.
Therefore, this study was the �rst attempt in analyzing the HRQoL and perceived health status in different
PA level groups involving 8,122 postmenopausal women who participated in the sixth and seventh
edition of the National Health and Nutrition Survey (2014–2018).

Postmenopausal women may experience reduced quality of life due to physical, psychological, and
social issues. In particular, PA subsequently decreases due to weight gain and decadence of the
musculoskeletal system. However, it must be noted that PA level, along with the quality of life, can still be
increased through regular and well-controlled exercise [19]. The current study also found signi�cant
differences between the moderate and high PA groups and the low PA group in all �ve dimensions of the
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quality of life, namely exercise ability, self-management, daily activities, pain/discomfort, and
anxiety/depression on top of the EQ-5D index score. In particular, when compared to the low PA group, the
moderate PA group showed signi�cantly higher quality of life index in the age groups above 60 with
normal and high BMI. This is consistent with the meta-analysis reported by Pucci GC et al. [20] who
revealed a higher quality of life in the high PA level elderly groups when compared to low PA level elderly
groups. Similarly, a positive correlation between elevated PA and high quality of life in groups with
underlying diseases such as diabetes and cancer [21, 22] has been previously reported. Studies
investigating the relationship between menopause and HRQoL in middle-aged women revealed that
postmenopausal women had lower EQ-5D index values than pre-menopausal women, which suggests
that the deterioration of physical function happening mostly within �ve years of menopause is a major
factor for this difference [23]. However, according to a randomized control study by Moriyama CK et al.
[15], a signi�cant difference existed in the changes in physical function in the group with moderate PA
levels regardless of undergoing hormone replacement therapy. Furthermore, PA was observed to improve
the quality of life along with the alleviation of menopausal symptoms.

The effects of exercise and PA in postmenopausal women on their health outcomes have been reported
in several studies; e.g., exercise can lower the risk of cardiovascular disease, prevent osteoporosis, and
lower BMI and blood pressure [24–27]. Exercise can also alleviate hot �ushes and menopausal
symptoms since PA has been attributed to increased blood beta-endorphins, which is known to decrease
after menopause [28], resulting in the relief of vasomotor symptoms [29]. The current �ndings are also
consistent with previous results. Furthermore, the current study found that moderate PA showed a more
signi�cant difference than high PA when compared to low PA. In previous studies investigating the level
of PA and the quality of life, the group that performed moderate or high intensity (23METs/hour/week) PA
levels showed signi�cantly higher quality of life than those who did not [16]. Morimoto T, et al. notably
reported that a higher PA level would lead to positive effects on the quality of life in both men and women
and, in particular, the highest intensity of PA showed a signi�cant difference in various dimensions of the
quality of life in women [14].

The change in PA itself was not observed to have a direct relation to the alleviation of vasomotor or
psychological symptoms [30]. However, the weight loss that resulted from increased PA was correlated
with the alleviation of overall symptoms of menopause. Thus, it is believed that a moderate level of PA
may have led to weight loss and an increased awareness of health levels, which could have in�uenced
the results. In particular, in the comparative analysis of EQ-5D according to BMI, only the moderate PA
group had a signi�cant difference compared to low PA group in the normal and high BMI groups. This
was not found in the low BMI group, which suggests that factors such as varying weight loss due to
difference in PA levels may be related to the observed result. This study did not include analysis of the
weight loss among the three comparison groups. Thus, further studies involving additional comparative
analysis on this topic would be useful.

It has been previously reported that a clear association was found between menopausal symptoms,
including vasomotor symptoms, and the resulting low quality of life [8]. Therefore, it can be inferred that
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the alleviation of menopausal symptoms with the increase in beta-endorphin levels through PA or weight
loss improves the quality of life. Additionally, the psychological and social effects of PA, which improves
the quality of life, should also be considered. The EQ-5D evaluation dimensions also re�ect certain
psychological and social factors, such as self-management and anxiety/depression. The corresponding
factors resulting from the PA level, including social connectedness and reinforcement of self-esteem
must also be considered. On the other hand, in the comparison by age groups, no signi�cant difference
according to the PA level in the age groups under 60 years of age was found. The researchers believe that
the PA level in those groups produced a different effect on the quality of life because, unlike the age
group over 60 years of age, the postmenopausal symptoms and durations differed depending on the
duration after menopause.

Our study had several limitations. First, the cross-sectional study design prevented the explanation of the
clear causal relationship between the level of PA and quality of life. Second, since the quanti�cation of PA
level was based on a self-report survey, it may be more or less inaccurate. In particular, recall bias could
not be completely ruled out. Lastly, re�ecting on the persistence of PA was di�cult due to the analysis of
the PA level being only conducted at the time of the survey. Analyzing the persistence and long-term
effects of PA through subsequent studies is highly recommended. Despite these limitations, our study
was more extensive than many previous studies, as this study used a nationally representative study
population. Furthermore, a greater number of sociodemographic factors, including residence, household
income, and marital status, were taken into account as opposed to previous studies. Finally, this was the
�rst attempt to consider PA levels in comparing the quality of life in postmenopausal women.

Conclusion
This study con�rmed that differences exist in HRQoL and perceived health status among the low,
moderate, and high PA groups in postmenopausal Korean women. In particular, moderate PA was more
e�cient in improving the quality of life as compared to high PA. This suggests that PA may help women
who suffer from postmenopausal symptoms and low quality of life by alleviating their symptoms and
improving their quality of life. This approach is different from conventional hormone replacement
therapy. In particular, the researchers believe that this study will become a useful guideline in improving
the actual quality of life in postmenopausal women, especially in that it shared the concept as well as
laid out concrete action plans involving moderate PA for the future.

Abbreviations
BMI, Body mass index

CI, Con�dence intervals

GPAQ, Global Physical Activity Questionnaire

HRQoL, Health-related quality of life



Page 15/20

HRT, Hormone replacement treatment

KNHANES, Korea National Health and Nutrition Examination Survey

OR, Odds ratios

PA, Physical activity

Declarations
Acknowledgements

Not applicable.

Authors’ contributions

Design of the study : H.K., J.P., B.O.

Data analysis and interpretation : H.K., J.P., Y.E.

Preparation of manuscript : J.P., H.K., K.M.

Review of �nal draft : S.L., H.H., J.K.

All authors read and approved the �nal manuscript. 

Funding

This work was supported by Korean Academy of Menopause and Andropause.

Availability of supporting data

The KNHANES database is publicly available at the KNHANES website (http://knhanes.cdc.go.kr). The
datasets during and/or analyzed during the current study available from the corresponding author on
reasonable request.

Ethical approval and consent to participate

The KNANES surveys (http://knhanes.cdc.go.kr/) are approved by the Institutional Review Board of KDCA
(registration number: 2013-12EXP-03-5C). Written informed consent forms were obtained from the
participants.

Consent for publication

Not applicable.

Competing interests

http://knhanes.cdc.go.kr/
http://knhanes.cdc.go.kr/


Page 16/20

The authors declare that they have no competing interests.

References
1. AlDughaither A, AlMutairy H, AlAteeq M: Menopausal symptoms and quality of life among Saudi

women visiting primary care clinics in Riyadh, Saudi Arabia. International journal of women's health
2015, 7:645.

2. Ibrahim Z, Ghoneim H, Madny E, Kishk E, Lotfy M, Bahaa A, Taha O, Aboelroose A, Atwa K, Abbas A:
The effect of menopausal symptoms on the quality of life among postmenopausal Egyptian women.
Climacteric 2020, 23:9-16.

3. Avis NE, Stellato R, Crawford S, Bromberger J, Ganz P, Cain V, Kagawa-Singer M: Is there a
menopausal syndrome? Menopausal status and symptoms across racial/ethnic groups. Social
science & medicine 2001, 52:345-356.

4. Dennerstein L: Well-being, symptoms and the menopausal transition. Maturitas 1996, 23:147-157.

5. Health NIo: National Institutes of Health State-of-the-Science Conference statement: management of
menopause-related symptoms. Annals of Internal Medicine 2005, 142:1003.

�. Bachmann GA: Menopausal vasomotor symptoms: a review of causes, effects and evidence-based
treatment options. The Journal of reproductive medicine 2005, 50:155-165.

7. Bruce D, Rymer J: Symptoms of the menopause. Best Practice & Research Clinical Obstetrics &
Gynaecology 2009, 23:25-32.

�. El Hajj A, Wardy N, Haidar S, Bourgi D, Haddad ME, Chammas DE, El Osta N, Rabbaa Khabbaz L,
Papazian T: Menopausal symptoms, physical activity level and quality of life of women living in the
Mediterranean region. PloS one 2020, 15:e0230515.

9. Poomalar G, Arounassalame B: The quality of life during and after menopause among rural women.
Journal of clinical and diagnostic research: JCDR 2013, 7:135.

10. Kwon D-H, Shin J-H: Updated treatment guideline for hormone therapy in postmenopausal women.
Journal of the Korean Medical Association/Taehan Uisa Hyophoe Chi 2019, 62.

11. Shangold MM, Sherman C, DiNubile NA: Exercise and menopause: A time for positive changes. The
Physician and sportsmedicine 1998, 26:45-52.

12. Brach JS, FitzGerald S, Newman AB, Kelsey S, Kuller L, VanSwearingen JM, Kriska AM: Physical
activity and functional status in community-dwelling older women: a 14-year prospective study.
Archives of internal medicine 2003, 163:2565-2571.

13. Brown DW, Brown DR, Heath GW, Balluz L, Giles WH, Ford ES, Mokdad AH: Associations between
physical activity dose and health-related quality of life. Medicine and science in sports and exercise
2004, 36:890-896.

14. Morimoto T, Oguma Y, Yamazaki S, Sokejima S, Nakayama T, Fukuhara S: Gender differences in
effects of physical activity on quality of life and resource utilization. Quality of life research 2006,
15:537-546.



Page 17/20

15. Moriyama CK, Oneda B, Bernardo FR, Cardoso Jr CG, Forjaz CL, Abrahao SB, Mion Jr D, Fonseca
AnM, Tinucci T: A randomized, placebo-controlled trial of the effects of physical exercises and
estrogen therapy on health-related quality of life in postmenopausal women. Menopause 2008,
15:613-618.

1�. Shibata A, Oka K, Nakamura Y, Muraoka I: Recommended level of physical activity and health-related
quality of life among Japanese adults. Health and quality of life outcomes 2007, 5:64.

17. Organization WH: Global Physical Activity Questionnaire (GPAQ) Analysis Guide. Geneva: WHO;
2012. World Health Organization.

1�. Oh YH, Kim H, Kong M, Oh B, Moon JH: Association between weekend catch-up sleep and health-
related quality of life of Korean adults. Medicine 2019, 98.

19. Teoman N, Özcan A, Acar B: The effect of exercise on physical �tness and quality of life in
postmenopausal women. Maturitas 2004, 47:71-77.

20. Pucci GCMF, Rech CR, Fermino RC, Reis RS: Association between physical activity and quality of life
in adults. Revista de Saúde Pública 2012, 46:166-179.

21. Johnson BL, Trentham-Dietz A, Koltyn KF, Colbert LH: Physical activity and function in older, long-
term colorectal cancer survivors. Cancer Causes & Control 2009, 20:775-784.

22. Lee SN, Lee HS, Lee SW, Shim KW, Song GY, Byun AR: Association between Physical Activity and
Health-Related Quality of Life in Korean Patients with Diabetes Mellitus. Korean Journal of Family
Practice 2020, 10:60-67.

23. Liu K, He L, Tang X, Wang J, Li N, Wu Y, Marshall R, Li J, Zhang Z, Liu J: Relationship between
menopause and health-related quality of life in middle-aged Chinese women: a cross-sectional study.
BMC women's health 2014, 14:7.

24. Church TS, Earnest CP, Skinner JS, Blair SN: Effects of different doses of physical activity on
cardiorespiratory �tness among sedentary, overweight or obese postmenopausal women with
elevated blood pressure: a randomized controlled trial. Jama 2007, 297:2081-2091.

25. Feskanich D, Willett W, Colditz G: Walking and leisure-time activity and risk of hip fracture in
postmenopausal women. Jama 2002, 288:2300-2306.

2�. Manson JE, Greenland P, LaCroix AZ, Stefanick ML, Mouton CP, Oberman A, Perri MG, Sheps DS,
Pettinger MB, Siscovick DS: Walking compared with vigorous exercise for the prevention of
cardiovascular events in women. New England Journal of Medicine 2002, 347:716-725.

27. Seals DR, Silverman HG, Reiling MJ, Davy KP: Effect of regular aerobic exercise on elevated blood
pressure in postmenopausal women. The American journal of cardiology 1997, 80:49-55.

2�. Aleem FA, McIntosh TK: Menopausal syndrome: plasma levels of β-endorphin in post-menopausal
women measured by a speci�c radioimmunoassay. Maturitas 1985, 7:329-334.

29. Ivarsson T, Spetz A-C, Hammar M: Physical exercise and vasomotor symptoms in postmenopausal
women. Maturitas 1998, 29:139-146.



Page 18/20

30. van Poppel MN, Brown WJ: " It's my hormones, doctor"-does physical activity help with menopausal
symptoms? Menopause 2008, 15:78-85.

Figures

Figure 1

Flowchart of the study populations KNHANES, Korea National Health and Nutrition Examination Survey;
EQ-5D = European quality of life scale-5 dimensions, GPAQ = Global physical activity questionnaire, PA =
physical activity
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Figure 2

Means of EQ-5D index score, according to age and physical activity levels. The bars from left to right are
age <50, 50–60, 60–70, and 70< in Low PA group, Mod PA group, and High PA group ∗Statistically
signi�cant P-value. PA = physical activity, EQ-5D = European quality of life scale-5 dimensions.
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Figure 3

Means of EQ-5D index score, according to the BMI and physical activity levels. The bars from left to right
are BMI: low, normal, and obese ∗Statistically signi�cant P-value. PA = physical activity, EQ-5D =
European quality of life scale-5 dimensions.


