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Abstract

Background: The Prevalence of metabolic syndrome is increasing in perimenopausal women. BMI, waist-hip
ratio (WHR) and lipids are important factors for controlling metabolic syndrome. The Baduanjin exercise is a
traditional Chinese exercise that promotes the integration of physical and mental health, and it is easy to practice
at home and fit for busy perimenopausal women. However, the health effects needed to be evaluated.

Aim: The purpose of this quasi-experimental research was to evaluate the effects, after twelve weeks of
practicing Baduanjin exercise.

Methods: This study was conducted at two Buddhism painting clubs, using a parallel-design, control trial
recruiting perimenopausal women. There were three instruments: (1) BMI, (2) Waist-Hip Ratio, (3)
Lipids—HDL and LDL. The intervention effects from the study baseline to a twelve weeks follow-up were
estimated using T-test to evaluate the effectiveness of Baduanjin exercise. The Baduanjin exercise intervention
included one-on-one teaching and telephone follow-up to help women practice Baduanjin exercise of 10-15
minutes twice per day for twelve weeks at home. Result: A total of 54 women aged 40 to 60 were recruited from
two Buddhism painting clubs. Twenty-seven women were in the experimental group, while 27 women were in
the control group. Positive effects were found after 12 weeks doing Baduanjin exercise of 10-15 minutes twice
per day at home. In the experimental group, women improved their health by significantly decreasing BMI,
increasing HDL, decreasing LDL and more slowly increasing WHR compared with the control group.
Conclusion: Baduanjin exercise is a good home exercise to suggest perimenopausal women to improve their
BMI, waist-hip ratio and lipid

Keywords: Baduanjin, Low-Density Lipoprotein (LDL), High-Density Lipoprotein (HDL), perimenopausal
women

1. Introduction
1.1 Perimenopaual Is High Risk Factor for Cardiovascular Disease

The metabolic syndrome (MetS) was more prevalent among postmenopausal women than among premenopausal
women. After menopause, as estrogen levels decrease, health risks begin to increase, including chronic diseases
such as high blood sugar, high blood pressure, and high blood lipids. Risk factors for cardiovascular disease
(CVD) are higher than women of childbearing age. Appropriate lifestyle changes can prevent from CVD such as
healthy diet, quitting smoking, regular exercise and maintaining proper weight (Baghbani-Oskouei, Tohidi,
Asgari, Ramezankhani, Azizi & Hadaegh, 2018; Colpani, et al., 2018; Ford, Zhao, Tsai & Li, 2011; Gurka,
Vishnu, Santen & DeBoer, 2016; Hashemi Nazari, Shakiba , Khalili, Hadaegh, Tohidi & Azizi, 2015; Hunter,
Hardy, Norton & Griffiths, 2016; Palacios et al., 2010; Mc Sweeney et al., 2016; Muka et al., 2016; Mumusoglu
& Yildiz, 2019; Nejat et al., 2014; Tabatabaei-Malazy et al., 2018). Several studies have shown that in
postmenopausal women "excess waist circumference or abdominal obesity", "overweight and obese"
hypertension, dyslipidemia, hyperglycemia, and high abdominal obesity rates are closely related to the
prevention and treatment of CVD and health promotion. (Cengiz, Kaya, Suzen Caypinar & Alay, 2019; Colpani,
et al., 2018; Korsager Larsen M, Matchkov, 2016; Lin, & Lee, 2018; Ministry of Health and Welfare, 2019* bre.
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Pal, Radavelli-Bagatini & Ho, 2013; Wang, Qin & Cui, 2016).
1.2 Explore Importance of the Baduanjin and Perimenopause

The Baduanjin is a complete fitness exercise originated in the Song Dynasty and has a history of more than
1,000 years. It is a set of traditional self-care functions based on the principles of traditional Chinese medicine.
This is one of the traditional Chinese gigong exercises. It is easy to learn, soft and slow, and easy to exercise
regularly (Wikipedia, 2019; Wan & Zhang, 2015). It includes eight steps of step-by-step exercise, involving
dynamics and physiology theory, to balance the body through simple exercises with natural energy. The
coordination of breathing, energy, and thought is a gentle and safe aerobic exercise, which focuses on regulating
breathing to achieve physical and mental balance. (Li, Wu, Jin & Pan, 2019). Practitioners of Baduanjin exercise
concentrate on adjusting breathing to bring about balance of the body and mind, and studies indicate that this
regular physical exercise provides benefits regarding the psychological rehabilitation. Baduanjin is easy to learn,
soft, and has the characteristics of slow stretching. It does not feel uncomfortable during the exercise, and it is
not limited by equipment and venue. It is a simple, convenient, and non-injury exercise that can be voluntarily
performed at home, which is conducive to the patient's continuous regularity motion. It is a sports therapy worth
promoting in the community. Existing literature showed that it can promote physical and mental health (Li et al.,
2014, Li et al., 2015; Li, Ge, Liu, Zhang, Wang, Si & Zhai, 2019; Li, Wu, Jin & Pan 2019; Xiao, & Zhuang,
2015; Xiao, Wang, Gu, Cai & Ma, 2018;Ying et al., 2019).

The menopause age of Chinese women is about 49-51 years old, the average life expectancy of women is 84-85
years, and one third of life are after menopause. Therefore, the maintenance of menopausal health is very
important. However, menopausal women are busy with the burden of various roles, lack of motivation is limited
to the location or movement of the exercise, and it is difficult to perform the exercise regularly. Therefore, if we
develop a sport that can be exercised at home, simpl and without sports injuries, we should increase the regular
willingness of menopausal women to prevent various chronic diseases such as cardiovascular disease and
hyperlipidemia, and achieve the goal of promoting menopausal women's health. Li et al. (2014) found that the
satisfaction with Baduanjin exercise was 100%, indicating that the Baduanjin exercise has high compliance with
the subjects.

Therefore, there is a simple and easy-to-learn menopause campaign at home, which is very important for the
health care of Chinese menopausal women. However, there is a lack of evidence for regular implementation of
the Baduanjin exercise on LDL, HDL, WHR, and BMI among menopausal women. The purpose of this study is
to evaluate the effectiveness of Baduanjin exercise intervention on community menopausal women's BMI, WHR,
LDL, and HDL.

2. Method
2.1 Research Design and Subjects

This study was conducted at two Buddhism painting clubs using a parallel-design, control trial recruiting
menopausal women. There were three instruments: (1) BMI, (2) Waist-Hip Ratio (3) Lipids - HDL and LDL.
The two painting clubs are 2.7 miles apart; women in each group lived far enough apart that the control group
would not be contaminated by the experimental group or vice versa. The intervention effects from the study
baseline to a twelve-week follow-up were estimated using T-test to evaluate the effectiveness of Baduanjin
exercise. The Baduanjin exercise intervention included one-on-one teaching and telephone follow-up to help
women practice Baduanjin exercise of 10-15 minutes twice per day for twelve weeks at home. Both the
experimental and control groups were pre-tested with three measurements. Subsequently, Baduanjin exercise
intervention was implemented for the experiment group. Twelve weeks later both groups were post-tested using
the same three measurements and compared on changed scores. An application for permission to conduct this
study was approved. A written informed consent was obtained from each woman prior to enrollment in the study.
All participants knew that they were going to have a test 12 weeks later. They were also informed that they were
volunteer participants in the study and they had the right to refuse to participate and the right to withdraw at any
time without jeopardy.

2.2 Identify Subsections

It is both conventional and expedient to divide the Method section into labeled subsections. These usually
include a section with descriptions of the participants or subjects and a section describing the procedures used in
the study. The latter section often includes description of (a) any experimental manipulations or interventions
used and how they were delivered-for example, any mechanical apparatus used to deliver them; (b) sampling
procedures and sample size and precision; (¢) measurement approaches (including the psychometric properties of

30



http://journal.julypress.com/index.php/ijsn Vol. 5, No. 1; 2020

the instruments used); and (d) the research design. If the design of the study is complex or the stimuli require
detailed description, additional subsections or subheadings to divide the subsections may be warranted to help
readers find specific information.

Include in these subsections the information essential to comprehend and replicate the study. Insufficient detail
leaves the reader with questions; too much detail burdens the reader with irrelevant information. Consider using
appendices and/or a supplemental website for more detailed information.

2.3 Experimental Manipulations or Interventions

A standard intervention protocol with the same intensity was designed and used across all sits. The WHR and
BMI data were measured by using body composition analyzer - InBody 2.0; LDL and HDL were measured by
drawing blood. The recruiting criteria were as following: (1) women were aged 40-60 years who had irregular
exercises; (2) were able to walk freely; (3) had no neuromuscular problems to restrict their activities; (4) unstable
health conditions such as cancer, severe cardiopulmonary, liver, and renal dysfunction were ruled out.

Measures and Covariates

Include in the Method section information that provides definitions of all primary and secondary outcome
measures and covariates, including measures collected but not included in this report. Describe the methods used
to collect data (e.g., written questionnaires, interviews, observations) as well as methods used to enhance the
quality of the measurements (e.g., the training and reliability of assessors or the use of multiple observations).
Provide information on instruments used, including their psychometric and biometric properties and evidence of
cultural validity.

2.4 Research Design

The researcher individually taught the exercises and precautions of Baduanjin. The participant women in the
experimental group were required to be familiar with the intensive training of the Baduanjin steps 2-3 times one
week before beginning of the research. The women were taught to understand and experience the feelings of
Baduanjin's qi, blood, and meridians. Then twice a day, in the morning and the evening, a 10-15 minutes of
Baduanjin exercise were performed for 12 weeks. During the 12 weeks, the researcher asked the women about
the implementation status and difficulties encountered through the phone, meeting the women once a week in
Buddhism painting class to check performing the Baduanjin exercise before class. At this time, the researcher
evaluated the correctness and execution of the Baduanjin exercises of the research subjects.

The exercise intensity applied reached 11-14 in the Rating of Perceived Exertion (RPE), which means that the
feeling of exercise is "easy", “it's a little hard" exercise intensity. The Rating of Perceived Exertion (RPE) was
used to evaluate the physical and psychological sensory intensity of exercise after the Baduanjin exercise
performed. RPE is a scale developed by Swedish physiologist Gunnar Borg (1982). After Borg tests, the
conscious exercise intensity and the measured exercise intensity are highly correlated with their physiological
indicators (Borg, 1982). A simple number from the "very, very easy" to "very, very strenuous" index is used to
represent the subjective perceived exercise intensity. Studies have found that RPE can accurately reflect the
intensity change during exercise, and it is related to the number of heartbeats during exercise. There was a
significant positive correlation between physiological variables such as oxygen uptake (Rago, Brito, Figueiredo,
Costa, Krustrup, & Rebelo, 2019).

In addition, for ethical reasons the women in the control group received a copy of the exercise brochure at the
end of the study instead of the beginning of the study. It provided women in the control group as self-education
material.

2.5 Data Analysis:

A Chi-square test and t test were used to determine the difference between the two groups of women with BMI,
WHR, LDL, HDL and their demographic data.

Differences within groups were analyzed using paired t-tests and differences between groups were analyzed
using t-tests. A level of P < 0. 05 indicated statistical significance. The study used SPSS 12.0 for statistical
analysis.

3. Results
3.1 The Homogenous Comparison of Two Groups

At the beginning and post-test (after 12 weeks of intervention), 60 women were recruited, 6 women withdrew
because of household relocation or personal issues. There were no significant differences of menstrual status and
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other baseline

characteristics between women who dropped out and the women who participated the whole process. The full
participation rate of this study was 91%. There were 27 participants in the experimental group; while there were
27 women in the control group.

participants in the experimental group; while there were 27 women in the control group. Table 1 gave the
baseline characteristics of participants in the two groups. There were no significant differences in the
demographic data, such as educational background, age, marital status, vocation, ministration status, drugs usage,
personal past history, diet pattern and WHR, BMI, HDL and LDL in pretest. (See Table 1).

Table 1. Demographic data and pretest (N=54)

Items Experimental (n=27) Control (n=27) X ort P

% or mean (+ SD) % or mean (+ SD)
Age 46.2 (5.2) 48.5 (6.5) -1.396 0.169
Educational 2.148 0.342
College and above 16 (59.3) 11 (40.7)
Middle 8(29.6) 10 (37.0)
Elementary 3(11.1) 6(22.2)
Marital status 3.000 0.083
Married 15 (55.6) 21(77.8)
Single 12 (44.4) 6(22.2)
Vocation 4.800 0.091
Retired/housewife 6(22.2) 12 (44.4)
Part-time 2(7.4) 4 (14.8)
Employed 19 (70.4) 11 (40.7)
Menstrual status 3.703 0.157
postmenopause 6(22.2) 9(33.3)
perimenopause 5(18.5) 9(33.3)
premenopause 16 (59.3) 9(33.3)
Medication 0.164 0.685
none 23 (82.1) 24 (88.9)
yes 4 (14.8) 3(11.1)
Chronic disease 1.421 0.233
none 21(77.8) 17 (63.0)
yes 6(22.2) 10 (37.0)
Vegetarian 0.355 0.551
no 9(33.3) 7(25.9)
yes 18 (66.7) 20 (74.1%)
WHR 0.86 (0.42) 0.85 (0.04) 0.70 0.95
BMI 22.19 (2.52) 21.62 (2.68) 0.8 0.43
HDL 47.81 (11.66) 47.37 (8.79) 0.16 0.88
LDL 120.15 (26.18) 123.33 (36.12) -3.71 0.71

Abbreviation: SD, standard deviation; WHR, waist-hip ratio; BMI, Body Mass Index; LDL, Low-Density
Lipoprotein; HDL, High-Density Lipoprotein.
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3.2 The Changes of the Pretest to Posttest in Each Group (Within-Groups)

Table 2 and 3 portrays the study variable changes before and after 12 weeks of the three variables follow-ups by
paired-test in the experimental and control groups. The intervention effect estimates revealed no significant
changes in WHR, BMI, HDL and LDL in the experimental group (see Table 2). However, in the control group,
the posttest WHR was higher than the pretest and the posttest LDL was lower than the pretest (P < 0.001). (See
Table 2).

Table 2. Comparisons of changes in WHR, BMI, LDL and HDL for pretest within each group (within groups) (N
=54)

Items Experimental group (N =27) Control group (N=27)
Pretest Posttest t p Posttest Pretest t p
WHR 0.855(0.415) 0.857(0.429) -0.49 0.64 0.85(0.36) 0.87 -3.95  0.001**
(0.43)
BMI 22.19 (2.52) 21.97 (2.49) 2.01 0.55 21.62 21.84 -1.95  0.069
(2.68) (2.75)
HDL 47.81 (11.66) 51.26(11.34) -1.61 0.12 47.37 45.19 1.68 0.104
(8.79) (9.66)
LDL 120.15 117.15(23.62) 0.98 0.34 123.33 110.70 4.12 0.000%*
(26.18) (36.12) (36.96)

*p <.05 **p <.001

Abbreviation: SD, standard deviation; WHR, waist-hip ratio; BMI, Body Mass Index; LDL, Low-Density
Lipoprotein; HDL, High-Density Lipoprotein.

3.3 The Comparison of the Changes of WHR, BMI, HDL and LDL (Pretest to Posttest) Between Two Groups

The comparison of the changes of WHR, BMI, HDL and LDL in the pretest and posttest of two groups showed
statistical significance. See Table 4. (¢ = - 2. 76-9-2.258; P < 0.05). The experimental group showed the more
improved BMI, HDL and LDL after 12 weeks than the pretest, but the WHR increased slightly in the posttest,
however in the control group WHR showed more increasing than the experimental group after 12 weeks; both
BMI and HDL showed worse performance after 12 weeks in the control group than in the experimental group.
Only LDL showed more improvement after 12 weeks compared with the experimental group.

Table 3. Comparisons of changes in WHR, BMI, LDL and HDL between the intervention and the controlled
groups (between groups) (N = 54)

Items Experimental (N =27) Control (N=27) t p
Mean (SD) Mean (SD)

WHR  0.002 (0.02) 0.013 (0.02) -2.59 0.013*

BMI -0.22 (0.56) 0.22 (0.59) -2.76 0.008*

HDL 3.44 (11.12) -2.19 (6.74) 2.25 0.029*

LDL -3.00 (15.90) -12.63 (15.95) 222 0.031*

*p <.05 **p <.001

Abbreviation: SD, standard deviation; WHR, waist-hip ratio; BMI, Body Mass Index; LDL, Low-Density
Lipoprotein; HDL, High-Density Lipoprotein.

4. Discussion

When comparing the changes of the pretest and the posttest in WHR and BMI between the two groups, there is a
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statistical difference. After 12 weeks of exercise in Baduanjin, the experimental group has a downward trend, but
the control group has an increasing trend with time.

Therefore, regular exercise is recommended for menopausal women to control weight. The waist-hip ratio (0.85
+ 0.386) and BMI (21.90 + .2.6) of the average age of the patients in this study were lower than 1,234 women
with menopause in China, with an average age of 55 (50-61). WHR: 0.85, which may be related to the younger
age group in this study. WHO in 2011, demonstrated that waist-hip changes with age or diet, and height changes
are relatively small, the waist-to-height ratio, WHR is recommended to be added as an evaluation indicator
(WHO, 2011), and in systematic review researches for body mass index (BMI), a total of 16 literatures including
waist circumference (WC) and WHR were found. Five literatures confirmed the method of confirming the
effectiveness in the elderly population. Comprehensive analysis of statistical results determined the best
anthropometric index for waist-to-height ratio (WHR) to evaluate non-disease-related obesity. (Corréa, Thumé,
De Oliveira & Tomasi, 2016). Visceral obesity, will increase the risk of cardiovascular disease and hypertension,
and a closer relationship between various obesity-related metabolic diseases, such as the risk of hypertension,
diabetes, hyperlipidemia, and cardiovascular disease (Liu, Ma, Lou & Zhu, 2014), so it has been confirmed that
menopausal women should pay attention to the changes in waist-to-hip and waist to height ratio and emphasize
the prevention of chronic diseases. Future research can add WHR as a reference for further discussion (Liu, Ma,
Lou, & Zhu, 2014). Therefore, it has been confirmed that menopausal women should pay attention to the
changes in waist-to-hip and waist to height ratio and emphasize the prevention of chronic diseases. Future
research can add WHR as a reference for further discussion (Liu, Ma, Lou, & Zhu, 2014)

Baduanjin exercise can improve WHR. It may be becuase Baduanjin exercise is a type of Qigong exercise (Wang
& Zhang, 2015; Wikipedia, 2019). Baduanjin exercise uses natural energy to balance the body and breathing
through eight steps of simple exercises. The coordination of energy and thought is a gentle and safe aerobic
exercise (Li et al, 2014; Ying, Min, Lei, Na, Li & Jing, 2019), so it is necessary to take a deep-breathing method
of Qixia Dantian (respiratory maneuver of intra-abdominal pressure) to achieve Qigong and aerobic effects
(more than four types of movements including deep squat). Squats are one of the exercises for core muscles, so
they increase the strength of core muscles, with reduced WHR too.

Dynamic squat is a closed dynamic chain exercise (Escamilla, Fleisig, Zheng, Barrentine, Wilk & Andrews,
1998). It is one of the most widely used and effective resistance training to strengthen the lower limbs,
preventing injuries and improving athletic performance (Hartmann, Wirth & Klusemann, 2013) involved the
body's largest and strongest muscles (quadriceps, gluteus maximus, and erector spinae, etc.), requiring
coordinated movements of the spine, hips, knees, and ankles. It is beneficial to many functional activities and
sports, often used in rehabilitation treatment of many chronic diseases (Schoenfeld, 2010), such as chronic
obstructive pulmonary disease, stroke, and cerebral palsy (Garvey et al., 2016; Gray, Ivanova & Garland, 2012;
Eken, Harlaar, Dallmeijer, de Waard, van Bennekom, & Houdijk, 2017). Squats have been proven to be safe
movements for the musculoskeletal system (Kianifar, Lee, Raina & Kuli¢, 2017; Simao et al., 2012). It can be
deduced that Baduanjin exercise can reduce WHR and MBI due to the core exercise of squat and the benefits of
aerobic exercise.

HDL and LDL: The women of this study revealed higher LDL (121.741 = 31.290 mg/dl) and lower HDL (47.593
+ 10.231 mg/dl) than the guidelines for dyslipidemia of the European Society of Cardiology (2020) - the new
standard of blood lipids, and LDL which recommended as high-risk. The goal of primary prevention of
cardiovascular diseases in menopausal women should maintain LDL below 100 mg/dl and increase HDL to
above 50 mg/dl (Mach et al., 2020). The dietary pattern in 70.4% of the women in the current study were mostly
vegetarian. However, the dietary content of vegetarians is still to be discussed. Women in the control group
showed that LDL of the posttest decreased significantly. It may be a Hawthorne effect. The women in the control
group knew that they were being observed, and decided to make dietary adjustments which needs to be further
explored in future research. Therefore, future research design can be aimed at diet control and exercise training.
Three groups including the diet and exercise training groups are to be analyzed for the benefits in improving
blood lipid concentration.

People cannot guarantee to lower LDL by eating as a vegetarian, the content of food is more important than just
vegetarians. While static lifestyle habits will increase high-density cholesterol, so it is necessary to strengthen
exercise to increase high-density cholesterol and reduce the incidence of chronic cardiovascular disease. It can
be seen that the subjects of this study were in great need of increasing high-density cholesterol through exercise
to reduce the incidence of chronic diseases.

Perimenopause is the key period for maintaining health management; it is also the best period for Baduanjin
sports intervention nursing measures to reduce the prevalence of hypertension, hyperglycemia, and
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hyperlipidemia. The effects of twelve Baduanjin regular exercises demonstrated similar result as the previous
Qigong study with the same effect of exercise training on the blood lipid concentration in patients with mild
hypertension (Li, Wu, Jin, & Pan, 2019).

In the current study, exercise effects of the experimental group for practicing 12 weeks of Baduanjin regularly
can maintain the waist-hip ratio and BMI; while the control group without exercise would increase their WHR
and BMI after 12 weeks. The results are similar to previous study; Wen, et al. (2017) used a systematic review of
randomized controlled trials and meta-analysis to explore the benefits of Baduanjin exercise for patients with
type 2 diabetes, and found that blood pressure, weight, blood glucose, and LDL were significantly reduced
compared to non-intervention Baduanjin measures. (Xiong, Wang, Li, Zhang & Li, 2015).

5. Conclusion
5.1 Conclusion

In conclusion, doing Baduanjin exercise of 10-15 minutes twice per day at home for twelve weeks had positive
effects in in decreasing BMI, increasing HDL, decreasing LDL and more slowly increasing WHR compared with
the control group. The current study demonstrated that Baduanjin home exercise would through improving
women’s hyperlipidemia and BMI to health promotion for reducing CVD risk factors. It is suggested that
Baduanjin home exercise would be a good choice for busy menopausal women to do regular exercise without the
limitation of time, location or peer.

5.2 Recommendation

It is crucial to establish a Baduanjin exercise program for mid-life women in community to empower their
self-care for health promotion ability. Instead of emphasizing menopause as an increasing CVD mobility, we
should provide more western medicine integrated with traditional-medicine health promotion program for

greeting the coming of healthy menopause and aging from multidimensional perspectives including body—mind
changes, culture, self-care, and easy home exercises.

5.3 Limitation

The study design used non-random assignment of sampling to facilitate sampling, so the effect of causality is
weak. Moreover, due to regional differences, deviations in external validity cannot be inferred to other counties
and cities, and future research needs to include more samples from different regions and long-term follow-up
study.

In addition, how to incentive for women to keep on this home-based exercise is the challenge for future study
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