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Abstract
Background: Fatigue is a commonly occurring nonmotor symptom among individuals of Parkinson’s disease (PD). Little is known
about how to measure fatigue in PD. This study is aiming to investigate the safety and efficacy of acupuncture for PD-related fatigue.

Methods: RCTs of acupuncture for PD-related fatigue will be retrieved from inception to July 2020 in 9 different databases such as
CochraneCentral Register of Controlled Trials, MEDLINE, EMBASE and so on. Search wordswill be used for the BC and acupuncture.
The analysis would include randomised, controlled, clinical trials of PD patients with fatigue that were published in either Chinese or
English. The primary outcome is the fatigue condition. Twoor three reviewers should be in charge of study selection, data extraction and
evaluating the risk of bias. RevMan software (V.5.3) will be used to perform the assessment of the risk of bias and data synthesis.

Results: To provide evidence for the efficacy and safety of acupuncture treating PD-related fatigue.

Conclusion: This study will be helpful for understanding the effect and safety of acupuncture for PD-related fatigue.

Trial registration number: CRD42020160823

Abbreviations: GRADE = grading of recommendations assessment, development and evaluation, HADS = hospital anxiety and
depression scale, MD = mean difference, MFIS = modified fatigue impact scale, PD = Parkinson’s disease, PRISMA-P = preferred
reporting items for systematic reviews and meta-analyses protocols, RCTs = randomized controlled trials, SF-12 = the short-form
12, SF-36 = the short-form 36, SMD = standard mean difference, SR = systematic review, STRICTA = STandards for Reporting
Interventions in Clinical Trials of Acupuncture, UPDRS = Unified Parkinson’s Disease Rating Scale, WHOQOL-100 = the World
Health Organization’s Quality of Life Rating Scale.
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1. Introduction

Fatigue is a commonly occurring nonmotor symptom among
patients diagnosed Parkinson’s disease (PD).[1,2] Even in the
premotor phase of the disease, fatigue can be prevalent in PD
patients.[3] Once it manifests, it is most likely to continue or
gradually become worse as the disease advances.[4,5]. Conse-
quently, fatigue negatively impacts the life standard of PD
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patients.[1,6] In has been reported that with 15.33% PD patients,
fatigue was rated as the most disabling problem.[7] Nevertheless,
there is a lack of sufficient evidence to support the clinical treating
of PD-related fatigue with drug or nondrug strategies.[8,9]

As a non-pharmacological treatment method, acupuncture
provides a convenient and low-cost treatment method for
effectively treating fatigue.[10,11] There are several systematic
reviews (SRs) on acupuncture for fatigue. As an example of the SR,
consider Zhang et al’s paper of acupuncture for chronic fatigue
which was published in 2019, and included 16 randomized
controlled trials (RCTs).[10] This SR indicated that acupuncture
was efficacy in alleviating chronic fatigue. The possiblemechanism
of acupuncture effect for fatigue may be the down-regulating of
serum levels.[12,13]

Nowadays, the number of clinical reports on acupuncture
for PD-related fatigue has gradually increased in the recent
years.[14–16]However, there is controversy surrounding the efficacy
of using acupuncture for PD-related fatigue. There is a lack of SR
and meta-analysis about the acupuncture for PD-related fatigue.
Thus, there is a chance for us to conceive this SR to determine
the efficacy and safety of acupuncture for PD-related fatigue.
2. Methods

This was registered on PROSPERO with CRD42020160823.
The Preferred Reporting Items for Systematic Reviews andMeta-
Analyses protocols (PRISMA-P) will be strictly followed
(Fig. 1).[17]
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2.1. Search strategy
Nine electronic databases, including 5 English databases
(Cochrane Central Register of Controlled Trials, MEDLINE,
Figure 1. Flow diagram
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EMBASE, Allied and Complementary Medicine Database,
CINAHL) and 4 Chinese databases (China National Knowledge
Infrastructure, Chinese Biomedical Literature Database, VIP
of studies identified.
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Database, Wanfang Database) is going to be searched from
inception to July 2020. The following terms: fatigue, Parkinson’s
disease, Parkinsonian disorders, acupuncture, manual acupunc-
ture and electro-acupuncture, will be searched. The searching
process for MEDLINE is listed in Table 1.
The following clinical trial registries will be used to retrieved

ongoing trials: the NIH clinical registry ClinicalTrials.gov, the
International Clinical Trials Registry Platform (ICTRP) and the
Chinese clinical registry. We would retrieve the relevant SRs and
meta-analyses manually and review it to identify additional
studies. Useful but incomplete information would be acquired
from the contact trial personnel.
2.2. Inclusion and exclusion criteria
2.2.1. Types of study. RCTs reported in Chinese or English will
be included. Others such as animal research, uncontrolled trials,
or case reports will be excluded.

2.2.2. Types of participants. Participants who diagnosed with
PD based on UK Brain Bank criteria;[18] and self-reported
moderate or severe fatigue regardless of the criteria.

2.2.3. Types of intervention. The acupuncture style considered
must involve the insertion of needles at the acupuncture points. In
addition, this study will include acupuncture therapy which is
used alone or as an add-on to the conventional drug. At the same
time, other types of acupuncture points without needle insertion
into skin will be excluded. Studies comparing different acupoints
or different acupuncture methods will be excluded.

2.2.4. Types of control. The control group will be considered
and classified as following: sham/minimal acupuncture, placebo,
conventional therapies or routine care.
Studies will be excluded if the purpose of these is to compare

acupuncture with other complementary therapies or different
forms of acupuncture.

2.2.5. Types of outcome measures. Fatigue condition is the
primary outcome, which could be measured by the modified
fatigue impact scale (MFIS). Secondary outcomes include the
motor subsection of the Unified Parkinson’s Disease Rating Scale
Table 1

Search strategy for the MEDLINE database.

Number Search items

#1 randomized controlled trial [pt]
#2 controlled clinical trial [pt]
#3 randomized [tiab]
#4 placebo [tiab]
#5 clinical trials [MeSH]
#6 randomly [tiab]
#7 trial [ti]
#8 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7
#9 humans [MeSH]
#10 #8 and #9
#11 fatigue [tiab]
#12 Parkinson’s disease [tiab]
#13 #11 and #12
#14 acupuncture therapy (MeSH)
#15 (acupuncture or body acupuncture or mamual acupuncture

or electroacupuncture or electro-acupuncture): ti,ab
#16 #14 or #15
#17 #10 and #13 and #16

3

(UPDRS), the Hospital Anxiety and Depression Scale (HADS),
quality of life and adverse events. Quality of life related scales: the
World Health Organization’s Quality of Life Rating Scale
(WHOQOL-100), the short-form 36(SF-36), the short-form (SF-
12) and so on. Adverse events include two parts: the number of
patients exiting and the number of patients reported adverse
events.
2.3. Data collection and analysis
2.3.1. Selection of studies. According to the inclusion criteria,
all retrieved studies will be assessed by researchers (YPZ, CG) in
the light of titles and abstracts. Full text of the qualified study will
be reviewed if necessary. A third reviewer will arbitrate if any
disagreement occurs. For excluded studies, the exclusion reason
will be listed.

2.3.2. Data extraction and management. Two reviewers
(YPZ, CG) is going to double check and collect information
from all qualifying studies and enter predefined data collection
forms: author list and affiliation, publication source, country,
interventions, outcomes, adverse effects and so on. The
acupuncture intervention details will be elaborated according
to STandards for Reporting Interventions in Clinical Trials of
Acupuncture (STRICTA).[19] A third reviewer will arbitrate if any
discrepancy noticed. We would obtain the information which is
not available by contacting the authors.

2.3.3. Assessment of risk of bias in included studies. A
systematic review of each study for the bias risk will be done by
two or more independent reviewers by using the Cochrane
Handbook for Systematic Reviews of Interventions.[20] Six
domains which are the bias of selection, performance, detection,
attrition, reporting and other sources will be assessed. Trials is
going to be rated as low risk, high risk, or unclear levels after
evaluation. Involved authors will be contacted if anything
unclear, discrepancies will be arbitrated by a third research as
well.
2.4. Data synthesis

Data synthesis will be performed through RevMan software
(V.5.3). Synthesize and analyze the data according to the level of
statistical heterogeneity. The fixed-effects model will be used for
the merged data if the detected statistical heterogeneity is small or
low, otherwise, a random-effects model will be adopted. When
necessary, the possible causes will be analyzed or a subgroup
analysis will be conducted. If the heterogeneity is considerable in
the included trials, no meta-analysis will be performed.

2.4.1. Measures of treatment effect. Synthesizing and statisti-
cally analyzing of the power data will use RevMan V.5.3. The
dichotomous data will be analyzed using a risk ratio with 95%
CI. The mean difference or standard mean difference (SMD) with
95% CI will be used to analyze the continuous data. If different
evaluation tools are used, SMD will be used.

2.4.2. Management of missing data. Whether the data were
intentionally missing or ‘randomly’missing can be determined by
contacting the corresponding author or author concerned. After
the investigator concludes that the data are missing randomly, the
available data will be analyzed. If not, it is necessary to apply to
missing data to the trial’s original investigator of the data or the
contact listed in the trial registry. We will impute the missing data
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with replacement values in the event of no reaction from the
authors or contact person, treating them as though they were
observed. Missing values will be assumed using the last
observation carried forward imputation method, followed by
intention-to treat analysis. At the same time, if feasible, we will
conduct a sensitivity analyses to address the potential impact of
missing data. The potential impact of the effect of missing data on
the final findings of the review will be addressed in the discussion.

2.4.3. Assessment of heterogeneity. The forest plot survey
will use the x2 test with a significance level of P< .1 to investigat
the statistical heterogeneity. At the same time, the inconsistency
will be quantified by calculating the I2 test. The fixed-effect model
will be used to pool the data. If there are heterogeneity tests
in these trials that show little or no statistical heterogeneity
(I2<50%). The random-effects model will be used for heteroge-
neous data (50% < I2 < 75%). The meta-analysis will not be
conducted in the presence of great heterogeneity.

2.4.4. Assessment of reporting biases. If there are more than
ten studies included, funnel plots would be generated.

2.4.5. Subgroup analysis. Subgroup analysis will be conducted
if data is available. Variations will be considered in the
characteristics of the treatments for acupuncture, participants,
control types. And there will be subgroups to interpret the
heterogeneity.

2.4.6. Sensitivity analysis. The robustness of the main decisions
made during the monitoring review process will be conducted
through a sensitivity analysis. Several decision-making nodes for
sensitivity review need to be considered in the system review
process, such as methodological flaws, small research and data
loss. Sensitivity analysis, as suggested in the Cochrane Hand-
book, includes two steps: in the first step, all major meta-analysis
studies need to be included, and secondly, those studies that are
known to be eligible. The results of the sensitivity analysis will
be provided in the summary table. As shown by the results of the
sensitivity analysis, the risk of bias will be discussed during
the review process.
2.5. Grading the quality of evidence

The Grading of Recommendations Assessment, Development
and Evaluation (GRADE) guidelines will be independently
applied to measure the quality of outcomes.[21] And the results
will be present in “Summary of findings” tables. The assessments
of evidence quality will be rated “high”, “moderate”, “low” or
“very low”. Evidence of specific studies will be evaluated based
on the risk of bias, inaccuracy, inconsistency, publication bias,
indirectness, dose–response relation or effect size.
3. Discussion

PD has traditionally been characterized by progressive motor
symptoms.[22] Nonetheless numerous nonmotor symptoms are
highly prevalent among patients with PD, such as fatigue,
cognitive impairment, neuropsychiatric symptoms, and sleep
dysfunction, some of which may precede the development of
motor dysfunction.[23,24] Nonmotor symptoms occur in all stages
of PD, from prodromal, to early stages, to advanced disease, and
can inform different PD subtypes with therapeutic and prognostic
implications.[25,26] Although the nonmotor symptoms is more
4

detrimental to patients’ quality of life than the motor signs, they
have not yet received equal attention in clinical and research. In
recent years, common therapeutic methods such as anti-PD drug
therapy do not consistently provide sufficient efficacy for PD
related nonmotor symptoms, sometimes, the side effects of drugs
may aggravate the motor symptoms of PD.[27,28]

In majority of the PD patients, symptoms of fatigue could be
observed in the initial stage of the disease, and it is a persistent
condition which can worsen as the disease advances.[29,30] PD-
related fatigue brings serious inconvenience to patients’ work
and daily life, damaging their quality of life. At present, a
satisfactory treatment method for PD-related fatigue has not
been established. Acupuncture might be an effective therapy for
PD-related fatigue.
Acupuncture as a non-pharmacological treatment is common-

ly considered a safe and effective treatment for a variety of
conditions that cause discomfort.[31] At the same time,
acupuncture has many advantages such as, convenience, cost-
effectiveness, less side effects, and it is also simple to use. As a
result, patients widely accept the use of acupuncture. Although,
the interpretation of acupuncture RCTs’ results are the subject of
complex and controversy. The therapeutic effects of acupuncture
treatment are likely to due to specific effects, nonspecific effects,
trial-relevant effects and placebo effects. In view of the above
factors, there are different opinions now. There is a view that it
does not matter whether therapeutic effects of acupuncture are
from placebo effects, given the relative safety of acupuncture.[32]

Others argue that a few researchers have found no specific effects
of acupuncture and therefore against the use of acupuncture in
clinical.[33] We follow every patient’s and doctor’s point of view
and draw their own conclusions. This SR will provide an
assessment of the current state of acupuncture treatment for PD-
related fatigue.
Useful conclusions would be drawn out from this SR may be

helpful to patients with fatigue, clinical application specialist and
decision makers. We have faith in the findings that it will be of
great significance to both clinical practice and research. Four
parts are in the course of processing this SR: study retrieval, study
inclusion, data fetch and data synthesis. There may be some
potential limitations with our study. First of all, the different
forms of acupuncture may cause substantial heterogeneity. The
second point further, studies which will be included in the future
might have poor qualities, which will impose restrictions on
the ability to come to conclusions based on high assurance.
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