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Abstract \\

Introduction: Osteoporosis (OP) and related fragility fractures are a significant public health problem which leads to pain, disability, \
loss function of independence, considerable complications and increased mortality. Exercise training is the only alternative strategy to
improve multiple skeletal and fall risk factors simultaneously. Wuginxi is 1 of the Chinese mind-body exercises using to improve
physical and mental health and fight against diseases for thousands of years. Our study aims to systematically review the existing
literature to further explore the efficacy and safety of Wuginxi in the prevention and treatment of osteopenia and OP.

Methods and analysis: The following electronic databases (PubMed, Science Citation Index, Embase (Ovid) database, the
Cochrane Library, the China National Knowledge Infrastructure, the China Biology Medicine disc, the China Science and Technology
Journal Database, the Wan fang Database, ClinicalTrials.gov and the Chinese Clinical Trial Registry Platform) will be searched from
the beginning to 1 June 2020. Only randomized controlled trials will be enrolled, in which the intervention group must include a form of
Wuginxi, while the control group can involve other conventional treatment or no intervention. The potential outcome measures will
include bone mineral density values, bone turnover markers, fragility fractures, quality of life, pain scores, and adverse events. The
Cochrane risk of bias assessment tool will be used to assess the risk of bias in each study.

Results: The current study is a protocol for systematic review and meta-analysis without results, and data analysis will be carried out
after the protocol. We will share our findings in the third quarter of 2021.

Conclusion: This review aims to evaluate up-to-date evidence of Wuginxi for bone health in English or Chinese language studies,
and explore whether Wuginxi can be used as an adjuvant treatment for osteoporosis and osteopenia.

Ethics and dissemination: Ethical approval is not required as the review is a secondary study based on published literature. The

results of the study will be published in peer-reviewed publications and disseminated electronically or in print.

Protocol registration number: INPLASY202040135.

Abbreviations: OP = osteoporosis, BMD = bone mineral density, RCTs = randomized controlled trials.
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1. Introduction

1.1. Description of the condition

Osteoporosis (OP) is a growing global public health problem. It is
associated with an increase in fragility fractures leading to pain,
disability, loss function of independence, considerable complica-
tions and increased mortality.!'! It is estimated that in the United
States, among adults aged 50 years and older about 10.3% or 10.2
million had OP at the lumbar spine or femoral neck and 43.9% or
43.4 million had osteopenia at either skeletal site in 2010. When
combined, the estimated number of adults with OP and osteopenia
was 53.6 million, accounting for approximately 54% of the adult
population aged 50 years and older in the US.! OP-related
fractures are a major and detrimental complication of OP. In the US
over 1.7 million people were admitted to hospital with fragility
fractures in 2011 and the direct costs associated with OP treatment
exceeded $70 billion,"! imposing a heavy economic burden on
individuals, families and healthcare systems.

1.2. What treatment modalities are important

In 2001, the National Institutes of Health defined OP as a skeletal
disease characterized by decreased bone strength and increased
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fracture risk, suggesting that decreased bone mass is the main risk
factor for osteoporotic fractures, but there are also other risk
factors.'¥! Pharmaceutical agents targeting bone mineral density
(BMD) are the first-line treatment for OP, yet patients often have
poor compliance due to high medical costs, long-term treatments,
and potential negative side effects.!*®! And Pharmaceuticals are
not beneficial for other key fracture risk factors either, such as
muscle strength and power, balance and agility, coordination and
overall physical performance, all of which have been associated
with a consequent increase in fall risks and susceptibility to
fractures.””*®! Targeted exercise training is the only alternative
strategy to improve multiple skeletal and fall risk factors
simultaneously.”! Reviews of international evidence have shown
that long-term progressive exercise can maintain and increase
bone mineral content and musculoskeletal strength, improve
balance and postural stability, decrease the risk of falls, and
prevent the occurrence of fragility fractures.'%1°!

1.3. Description of the intervention

Wuginxi was created by the well-known Chinese physician Huatuo
based on the thoughts of “running water is never stale and a door-
hinge never gets worm-eaten”, which means that regular exercises
can help a person to keep good health. The movements of Wuginxi
originated from imitating the activity characteristics of five kinds of
animals (tiger, deer, bear, ape, bird), and integrated with the
combination of human body functions and the biological clock at
the same time.['®! Compared with conventional exercise modalities
(such as strength training and resistance training), Wugqinxi is
characterized by the harmonious combination of body movements,
respiratory control and psychological adjustment together, so it can
not only ease joints and stretch the human body but also help adjust
the sub-health of the human body."'”! A growing number of studies
have shown positive effects of Wugqinxi on improving physical and
psychological health,"®! preventing and treating a variety of
chronic diseases including hypertension, dyslipidemia,*”! meta-
bolic syndrome,'**! knee osteoarthritis,*!! and OP.[?>23]

1.4. The necessity of this review

Recent studies indicate that among the senile OP patients,
Wuginxi exercise is positive for bone metabolism and can
effectively relieve and improve the symptoms of low back pain, it
may also increase bone formation and decrease bone resorption
to a certain extent.?>?3! So far, the systematic review about the
potential effect of Wuqinxi for primary OP was published in
2015,2* which only included 4 studies, suggested that Wuqinxi
can improve OP-related pain symptom, but the effects on BMD
and biochemical markers were uncertain owing to poor study
design and execution, inconsistency, and imprecision. Further
investigation is warranted given that an increasing number of
studies about the effects of Wugqinxi on bone health have been
carried out in recent years. Therefore, we will conduct an up-to-
date systematic review and meta-analysis for existing randomized
controlled trials (RCTs) with the aim of further assessing the
effectiveness and safety of practicing Wuginxi in the prevention
and treatment of osteopenia and OP.

2. Materials and methods

The protocol of this systematic review will be reported following
the Preferred Reporting Items for Systematic Review and

Medicine

Meta-Analysis Protocols checklist.****¢! This protocol has been
registered with the International Platform of Registered System-
atic Review and Meta-analysis Protocols (registration number:
INPLASY202040135) which could be available on https:/
inplasy.com/.

2.1. Eligibility criteria
We will include studies according to the criteria outlined below

2.1.1. Study designs. Only RCTs including combination
therapy and monotherapy of Wuginxi will be included. We will
exclude letters to editors, review articles, case reports, conference
abstracts, cross-sectional studies, and all observational studies.

2.1.2. Participants. We will include studies on people who are
osteopenia and primary OP or a population at high risk of OP (50
years or older). The clinical diagnosis of osteopenia and primary
OP should be in accordance with internationally recognized
criteria. For instance, the World Health Organization criteria:
BMD of subjects evaluated by dual-energy X-ray absorptiometry
could be categorized as: normal (T-score > -1); osteopenia,
namely low bone mass (T-score in the range of -2.5 and -1); OP
(T-score < or =-2.5).7!

2.1.3. Interventions. A comparison of Wugqinxi monotherapy
against other treatments will be included, Wugqinxi plus another
intervention versus the same intervention alone (eg, Wuqinxi and
Calcium versus only Calcium) will be also enrolled. Any type
of Wugqinxi will be included regardless of exercise version,
frequency, and duration.

2.1.4. Comparisons. The control group can receive a placebo,
no treatment, vitamin D tablets, exercise or guideline-recom-
mended conventional treatment. If the control group contains
other non-conventional therapies, such as TaiChi, physiotherapy,
herbal medicine, acupuncture, moxibustion, massage, yoga, it

will be excluded.

2.1.5. Outcomes. The potential outcomes of our interest
contain the following:
Primary outcomes

(1) Changes in BMD values;

(2) Bone turnover markers, such as procollagen type 1 N-peptide
and serum C-terminal telopeptide of type 1 collagen;

(3) OP-related fractures (fragility fractures).

Secondary outcomes

(1) Quality of life as measured by validated scales such as the
short form -36;

(2) A recognized pain scores including the visual analog scale for
pain (VAS pain);

(3) Any adverse events related to Wugqinxi for treatment or
prevention during the trial.

2.2. Search methods
2.2.1. Information sources. PubMed, Science Citation Index,

Embase (Ovid) database, the Cochrane Library, and 4 Chinese
databases (the China National Knowledge Infrastructure, the
China Biology Medicine disc, the China Science and Technology
Journal Database, and the Wan fang Database) will be searched
from database inception to June 1, 2020. ClinicalTrials.gov and
the Chinese Clinical Trial Registry Platform will be searched for
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Example of PubMed search strategy. (Table 1 This table presents the initial draft of the search strategy with PubMed as an example.).

Number Search terms

1 Wuginxi [All Fields] OR 5-animal exercise [All Fields] OR 5 mimic-animal exercise [All Fields] OR 5-animal boxing [All Fields] OR 5 animals play [All
Fields] OR 5 animals frolic [All Fields] OR 5 poultry drills [All Fields] OR 5 animals [All Fields] OR Qigong [All Fields]

2 Bone Density [medical subject headings]

3 Bone * mass [All Fields] OR bone * tissue [All Fields] OR metabolic * bone * disease [All Fields] OR bone * health [All Fields] OR bone * turnover
* markers [All Fields] OR osteopenia [All Fields] OR osteoporosis [All Fields]

4 20R3

5 randomized controlled trials [medical subject headings]

6 clinical trial [All Fields] OR controlled study [All Fields]

7 50R6

8 1 AND 4 AND 7

ongoing or recently completed trials. Besides, we will scan the
reference lists of included studies or relevant reviews to identify
additional eligible studies, while the papers and unpublished
reports will be hand-searched to ensure more complete coverage
of the topic.

2.2.2. Search strategies. A combination of medical subject
headings and text words will be used to develop the literature
search strategies, mainly including

(1) Wuginxi, 5-Animal Exercise, five mimic-animal exercises,
S-animal boxing or Qigong;

(2) osteopenia, OP, postmenopausal osteoporosis, primary OP,
senile OP, BMD, bone loss, low bone mass, bone*turno-
ver*markers;

(3) clinical trial or randomized controlled trial.

Two researchers (ML & DYL) will independently perform
the literature search in the form of “back-to-back”, and only
studies reported in English or Chinese language will be
included due to resource limits.

Citations obtained from database searching will be managed
using Endnote X7 software. We will present the initial draft of the
search strategy with PubMed as an example (Table 1)

2.3. Data collection
2.3.1. Selection of studies. According to pre-defined eligibility

criteria, the screening will be carried out in duplicate by 2
independent reviewers (ML & DYL) at each stage of the review.
Studies will be removed if they don’t meet the inclusion criteria
obviously. If the studies appear to meet the inclusion criteria or
there is any uncertainty based on the information provided in the
title and abstract, full texts will be obtained for further
assessment. When necessary, we will contact the author for
more details of the study to solve questions about eligibility.
Disagreements will be resolved by discussion or consulting expert
(QC) for arbitration. The number and reasons for excluding trials
will be recorded in detail. A flow diagram of the study selection is
shown in Figure 1.

2.3.2. Data extraction. Data extraction for eligible studies will
be performed independently by 2 reviewers (ML & DYL) using a
pre-designed standardized form. We will provide guidance and
interpretation for the contents of the extraction form before data
extraction. The detailed data extraction form will mainly consist of
basic information, population characteristics, methodological

description, intervention characteristics, outcome data, conclusion
and follow-up assessment. We will contact the original researchers
for missing data. The third reviewer (PPH) will be responsible for
checking the data extracted by the two reviewers. Inconsistencies
will be resolved by discussion, and consulting the superior expert
(QC) to facilitate the decision when a disagreement persisting.

2.4. Assessment of risk of bias

The methodological quality of individual studies will be judged
following the criteria from the Cochrane Handbook for
Systematic Reviews of Interventions Version 5.3.0.°8! The
judgments of all included studies will be made independently
by two reviewers (ML & DYL), and we will conduct training of
reviewers and calibration exercises before the start of the review
to ensure consistency between reviewers. There are seven
domains, each of which will be rated as “yes”(indicating a
low risk of bias), “no”(indicating a high risk of bias), or
“unclear”(indicating either an uncertainty for bias or lack of
information). The original study investigators will be contacted if
any uncertainty exists. We plan to compute graphic representa-
tions of potential bias within and across studies using Review
Manager 5.3. Those with inconsistent opinions will be resolved
through negotiation or consult the superior expert (QC) to reach
a consensus. Overall, the following aspects will be considered:

(1) Appropriate generation of random allocation sequence
(selection bias);

(2) Concealment of the allocation sequence (selection bias);

(3) Blinding of participants and healthcare providers (perfor-
mance bias);

(4) Blinding of data collectors and outcome adjudicators
(detection bias);

(5) Incomplete outcome data such as dropouts and withdrawals
(attrition bias);

(6) Selective outcome reporting (publication or dissemination
bias);

(7) Other bias (such as sponsorship bias).

2.5. Data analysis
2.5.1. Data synthesis and meta-analysis. We will perform a

systematic narrative synthesis to summarize and explain the
characteristics and findings of the included studies and provide
this information in the text and tables. Review Manager 5.3
provided by the Cochrane Collaboration will be used for the
meta-analysis (If feasible), and the random-effects model will be
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= synthesis (meta-analysis), n=

Figure 1. Study selection flow chart. SCI = science citation index; CBM = China biology medicine disc; VIP = China science and technology journal database; CNKI

= China national knowledge infrastructure.

chosen to combine all summary outcome measures. If a meta-
analysis is impossible, the results of clinical trial comparisons will
be analyzed descriptively. Dichotomous outcomes (eg, effective
and ineffective) will be determined by relative risk with 95%
confidence interval, while continuous data will be analyzed using
weighted mean difference (if measurement methods are consis-
tent) or standardized mean difference (if measurement methods
are different).

2.5.2. Dealing with missing data. When there are missing data,
we will contact the study authors via email to obtain detailed
accurate data. If the missing data are not available finally, we will
carefully estimate the important numerical data, for example
using an interpolation method. Moreover, the potential impact of
missing data on the overall results of the study will be assessed
using sensitivity analysis. It is possible to include multi-arm trials,
we will combine the relevant groups into a single group according
to the formula provided in the Cochrane handbook 5.3.0.12%!

2.5.3. Assessment of heterogeneity and publication bias.
Heterogeneity of each outcome measure will be tested using the
Chi* test and I? statistic.!**! If there is significant heterogeneity
among the trials (I?>50% or P <.1), we will try to explain the
source of heterogeneity through subgroup analysis or sensitivity
analysis. And we should not perform a meta-analysis if
heterogeneity is substantial, a narrative qualitative summary
will be done instead. Funnel plot will be used to reveal potential
publication bias if over 10 studies are available.*”!

2.5.4. Subgroup analysis and sensitivity analysis. Subgroup
analysis will be further stratified by type of subjects (elderly,
postmenopausal women), diagnosis (OP, low bone mass), BMD
at different skeletal regions (lumbar spine, femoral or total hip),
treatment type, or co-interventions. To explore the robustness of
our meta-analysis, we will compare the results before and after by
removing one study each time and then pooling the remaining
studies. When the heterogeneity test suggests I < 50% or P> .1,
we will compare whether the results are consistent after replacing
the random-effects model with a fixed-effect model in the meta-
analysis.

2.6. Grading the quality of evidence

The quality of evidence in the systematic review will be judged by
the Grading of Recommendations Assessment, Development,
and Evaluation tool.®! It is based on five key domains: risk of
bias, consistency, directness, precision and publication bias. The
evidence levels for each outcome will be adjudicated as high
quality, moderate quality, low quality, and very low quality.!>*!
RCTs with low risk of bias are considered high-quality evidence
that could provide a direct and precise reference for clinical
application.

2.7. Reporting of the review

The methodological quality of the systematic review and meta-
analysis to be completed next will be standardized by each item of
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the A measurement tool to assess systematic reviews 2 tool.l®!

And the results will be reported following the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis statement
published in 2009.53%

3. Discussion

Wuginxi, as one of the important components of traditional
Chinese mind-body exercise, has been used to improve physical
and mental health and fight against diseases for thousands of
years. Its style is slow, gentle, easy and convenient to practice, not
limited by time, place, different age levels or exercise equipment,
and can be popularized and applied in communities. However,
prior findings regarding the Wugqinxi for preventing and treating
osteopenia and OP are inconsistent, as the latest and most
comprehensively updated systematic review and meta-analysis,
this study will fill the gap in the literature and further summarize
the effects of Wugqinxi on bone health.

The strengths of our study are that firstly, a comprehensive
search of existing Chinese and English databases and grey
literature libraries will be performed to ensure that all relevant
literature is captured as much as possible. Secondly, the study
selection, data extraction and assessment of the risk of bias will be
completed in duplicate by 2 independent reviewers at each stage
of the review. Training of reviewers and calibration exercises will
be conducted before the start of the review to ensure consistency
between reviewers, and any disagreements will be resolved by
discussion or consulting expert for arbitration. Thirdly, only
randomized controlled trials will be included in this study, which
improves the quality of evidence for outcome measures. Lastly,
the study will be completed in strict accordance with the entries in
the A measurement tool to assess systematic reviews 2 to improve
the methodological quality.

Our study may have some potential limitations. First of all,
Wugqinxi is a traditional practice exercise in which participants
and healthcare providers can’t be blinded so that the performance
bias may have been introduced. And second, RCTs to be included
in our study may be performed in various populations and
complex clinical settings therefore the risk of potential
heterogeneity will be present. Finally, although we will employ
a broad search strategy to minimize publication bias, some
language bias may exist owing to restrictions of language.
However, because of the importance of the topic, our study could
be used as a reference for future related research.

As mentioned above, this systematic review and meta-analysis
will conducive to determine the potential benefits and safety of
Wugqinxi for the prevention and treatment of OP. Furthermore,
the findings of the study may not only provide a reference for the
revision of the guidelines, but also could promote the application
of traditional Chinese exercise worldwide (such as Wugqinxi,
Taichi, Baduanjin), which would benefit more people in the
future.
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