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Background: Individuals with Parkinson’s disease (PD) commonly experience 
anxiety, with a prevalence of 31%. This study systematically evaluates the efficacy 
and safety of acupuncture for anxiety related to PD.
Method: Nine databases were searched for randomized controlled trials (RCTs) 
published from inception to August 24, 2025. RCTs comparing acupuncture and 
moxibustion treatments (with or without other therapies, e.g., western medicine, 
routine care, sham acupuncture) to other therapies alone for managing PD 
anxiety were included. Data were analyzed using the R software (version 4.5.1). 
In accordance with PRISMA-2020 guidelines, two reviewers independently 
extracted data and assessed the risk of bias using the Cochrane risk of bias tool 
(ROB 2.0). The certainty of the evidence was graded using the GRADE (Grading 
of Recommendations Assessment, Development, and Evaluation) according to 
GRADE handbook.
Results: A total of 10 studies were included, comprising 1,000 patients with 
anxiety after PD. The meta-analysis indicated that, compared to the control 
group, the acupuncture group showed significant improvements in HAMA 
and SAS scores (SMD = −3.64, 95% CI [−5.06 to −2.23]; SMD = −7.76, 95% CI 
[−10.10 to −5.41]), as well as significant improvements in HAMD and SDS scores 
(SMD = −2.93, 95% CI [−4.25 to −1.60]; SMD = −8.35, 95% CI [−8.88 to −7.82]). 
The reported adverse events related to acupuncture were minimal and less 
severe.
Conclusion: Acupuncture can successfully reduce anxiety symptoms in PD 
patients. Additional higher quality randomized controlled trials are required to 
ascertain the safety and effectiveness of acupuncture as a therapy for anxiety in 
PD patients.
Systematic review registration: https://www.crd.york.ac.uk/PROSPERO/, 
Identifier CRD42024601125.
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1 Introduction

Among neurodegenerative (GBD 2016 Parkinson's Disease 
Collaborators, 2018) diseases, Parkinson’s disease (PD) is the 
second most prevalent, and forecasts indicate that its incidence 
will likely treble within the next three decades (Tansey et al., 2022; 
Tolosa et  al., 2021). Neuropsychiatric manifestations are 
commonly observed in individuals with PD throughout the course 
of the disease (Weintraub et al., 2022). It is common for non-motor 
signs of PD, such as hyposmia, sleep problems (Gros and 
Videnovic, 2020; Iranzo et al., 2024), depression, and constipation 
(Schapira et al., 2017), to appear by many years before the motor 
symptoms of the disease. Among these non-motor symptoms 
(Chaudhuri et al., 2006), anxiety is particularly prominent and 
typically lacks effective treatment options. Anxiety in PD not only 
exacerbates the burden on caregivers but also worsens motor 
symptoms, increases the fear of falling, and may contribute to 
cognitive deterioration (Aarsland et  al., 2021; Jellinger, 2022) 
decline (Dissanayaka et  al., 2010). For those affected by PD, 
anxiety has been shown to have a more profound negative impact 
on quality of life compared to depression. Individuals with PD 
commonly experience anxiety, with a prevalence of 31% (Ascherio 
and Schwarzschild, 2016; Ben-Shlomo et al., 2024; Carey et al., 
2021; Tysnes and Storstein, 2017), approximately twice that of the 
general population (15%) (Broen et  al., 2016). Moreover, gait 
disturbances and freezing of gait have been associated with 
anxiety symptoms. Consequently, anxiety should be recognized as 
a significant symptom in PD, particularly in the context of 
dyskinesia (Mirelman et al., 2019).

The prevalence of anxiety in patients with Parkinson’s disease 
(20–46%) is higher than that of depression (17% for major 
depression, 22% for mild depression), and anxiety exerts a more 
pronounced negative impact on quality of life by directly impairing 
motivation, treatment adherence, and cognitive function (Reijnders 
et  al., 2008; Opara et  al., 2012; Ehgoetz Martens et  al., 2016). 
However, there are only a few treatment modalities for anxiety in 
PD (Martens et al., 2016; Tolosa et al., 2006). Cognitive behavioral 
therapy (CBT) has been identified as an effective 
nonpharmacological intervention for depression and anxiety in PD 
(Cook et al., 2017; Kwok et al., 2019; Mak et al., 2017; Vijiaratnam 
et al., 2021). Despite its efficacy, the high cost of CBT has led to 
reduced patient adherence (Pachana et  al., 2013). Emerging 
evidence suggests that acupuncture may be comparable in efficacy 
to CBT (Chae et al., 2008). Considering acupuncture’s treatment 
duration, time commitment, and cost, it may be  more widely 
accepted for PD’s treatment in China. Given the situation of current 
treatments for anxiety in PD, there is an increasing demand in 
Western societies to investigate effective alternative therapies that 
offer high feasibility and fewer adverse effects. According to clinical 
guidelines, acupuncture and moxibustion are recommended as a 
Grade B treatment intervention for addressing the mental 
symptoms of PD, potentially supplementing or replacing existing 
therapeutic approaches (Cho et  al., 2018; Noh et  al., 2017; 
Weintraub et al., 2022). Randomized controlled trials (RCTs) of 
acupuncture in PD have been published successively (Li et  al., 
2023). Acupuncture is believed to ameliorate motor symptoms and 
associated anxiety by stimulating specific acupuncture points, 

which in turn may modulate the balance of neurotransmitters 
within the central nervous system, such as by increasing dopamine 
release. Additionally, acupuncture may facilitate the release of 
inhibitory neurotransmitters like gamma-aminobutyric acid 
(GABA), potentially reducing anxiety levels (Chen et al., 2020). 
However, the quality of these studies varies, which can be  a 
disadvantage for clinicians seeking high-quality evidence and 
potential treatment strategies.

This article intends to establish a framework for clinical decision-
making and compile pertinent randomized controlled studies to assess 
the feasibility and safety of acupuncture as a treatment for anxiety in 
PD. The assessment is guided by the principles of evidence-based 
medicine (Heneghan et al., 2017).

2 Methods

2.1 Literature search strategy

The Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Page et  al., 2021) were followed 
during the whole process of this systematic review and meta-analysis. 
This study protocol has been assigned the registration number 
CRD42024601125 by the PROSPERO system.

Nine databases were searched electronically: Web of Science, 
Scopus, China National Knowledge Infrastructure (CNKI), Chinese 
Biomedical Database, VIP Journal Integration Platform, PubMed, 
Embase, Cochrane Library, and Wanfang Database. Between the 
creation of each database and August 24, 2025, studies were found 
and vetted. EndNote (version 20) was utilized to import the 
references, facilitating the exclusion of duplicate publications. Two 
experienced researchers (CL and XHX) independently performed 
the literature screening based on the established inclusion and 
exclusion criteria. The researchers first examined the titles and 
abstracts of the literature, omitting those that did not meet the 
inclusion criteria. Subsequently, full-text articles were retrieved and 
examined to verify that their content satisfied the inclusion criteria. 
The researchers then cross-validated the materials they had 
individually included and excluded. In cases of disagreement, a 
third-party researcher, HY, was consulted to make the final 
determination. The Supplementary Table S1 provides detailed 
information on the search strategies employed.

2.2 Inclusion and exclusion criteria

The full texts of the selected articles were downloaded and 
meticulously reviewed by the research team to ascertain their 
eligibility for inclusion. For the purpose of this analysis, 
we focused on clinical studies, which could be either prospective. 
The eligibility criteria were established based on the PICOS 
framework which stands for population, intervention, comparison, 
outcome, and study type. This includes the following: (1) Patients 
were given a conclusive diagnosis of anxiety related to PD in line 
with the MDS Clinical Diagnostic Criteria for PD, 2015 edition. 
No restrictions were placed on age, gender, race, nationality, or the 
duration of illness. (2) The experimental group was treated with 
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acupuncture or moxibustion, and they had the option of receiving 
additional treatments (such as western medicine, routine care). 
(3) The control group was treated with alternative therapies, 
excluding acupuncture and moxibustion (such as western 
medicine, routine care, or sham acupuncture). (4) The outcomes 
assessed included the Hamilton Depression Rating Scale (HAMD), 
Hamilton Anxiety Scale (HAMA), Self-Rating Anxiety Scale 
(SAS), and Self-Rating Depression Scale (SDS). (5) The 
investigations were RCTs.

The following were the conditions for an exclusion: (1) studies 
were not RCTs; (2) studies with populations that were not clearly 
identified as PD anxiety patients or had unclear diagnoses; (3) studies 
where the control group received acupuncture treatments; (4) 
duplicate publications; and (5) studies that failed to report the Anxiety 
Scale or presented incomplete data.

2.3 Data extraction

The two researchers read the literatures and extract the following 
information based on the predetermined criteria: (1) the author and 
the year was published, (2) number of samples, (3) average age, (4) 
treatment intervention measures (acupoints), (5) control group, (6) 
duration (treatment course, disease course), (7) main outcomes, and 
(8) negative outcomes. The Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) methodology were used to 
assess the quality of the evidence (Guyatt et al., 2008), which is a 
systematic approach for evaluating the quality of evidence. Two 
researchers (CL and XHX) independently assessed the quality of the 
included studies. Disagreements in the evaluation were resolved 
through discussion, or, if consensus was unattainable, by involving a 
third assessor (HY).

2.4 Quality assessment

Two reviewers used the Cochrane ROB2 tool to independently 
assess the risk of bias. The Cochrane Risk of Bias tool (Sterne et al., 
2019) was utilized in order to evaluate the potential for bias in the 
studies that were included in the review. The reviewers. LGN and WLY 
conducted an independent analysis of the ROB2 in the studies that 
were included. Their analysis focused on six key areas: (1) the 
randomization process; (2) variations from the planned interventions; 
(3) missing outcome data; (4) outcome assessment; (5) selection of 
reported outcomes; and (6) overall bias. It was decided to seek the 
advice of HY, a third reviewer, in order to address any inconsistencies 
that surfaced throughout the inspection.

2.5 Strategy for data synthesis

Meta-analyses were performed when the studies exhibited 
comparability and employed uniform outcome measures. Data 
analysis employed random-effects models, each with a 95% 
confidence interval (CI). The R software (version 4.5.1)[Meta] 
package were utilized for the meta-analysis of the data as necessary. 
The I2 statistic was used to determine the degree of heterogeneity 

among the studies. Publication bias was evaluated through a funnel 
plot (Salanti et al., 2011), and Egger’s test was utilized when ten or 
more studies were present. The assessment of statistical 
heterogeneity among the studies utilized the I2statistic, categorized 
into three levels: low heterogeneity (I2 < 50%), moderate 
heterogeneity (I2  = 50–74%), and high heterogeneity (I2 ≥ 75%) 
(Higgins et  al., 2003). In cases of significant heterogeneity, a 
qualitative synthesis of the data will be conducted to investigate 
potential sources of variability and to offer a narrative interpretation 
of the results.

3 Results

3.1 Description of included trials

Through our thorough search technique, we were able to identify 
a total of 480 articles. The dataset was reduced to 193 articles after 
duplicates were removed. Upon screening the titles and abstracts, 147 
articles were excluded for various reasons: 38 were reviews, 26 were 
case reports, 18 were duplicates, 33 involved inappropriate 
interventions, and 32 were unrelated to the disease in question.

The complete texts of the remaining articles were subsequently 
downloaded and thoroughly evaluated by two researchers (CL and 
XHX). During this process, 16 articles were excluded as they did not 
adhere to the RCT design. An additional 16 articles were excluded 
due to non-compliance with the disease criteria. Furthermore, 14 
articles were excluded because their control groups included 
acupuncture treatment.

Following the application of our inclusion and exclusion criteria, 
a total of 10 publications (Fan et al., 2022; Lu, 2022; Liu, 2020; Ma 
et al., 2024; Xu and Xia, 2017; Zhu et al., 2025; Li and Shi, 2025; Bai 
and Wang, 2021; Li et al., 2021; Song, 2021) were selected for inclusion 
(see Table 1). These publications reported data from 1,000 patients 
aged 46 to 89 years with PD anxiety (see Figure  1). All included 
studies were prospective studies.

3.2 Risk of bias

According to the ROB 2.0 assessment, eight (Lu, 2022; Liu, 2020; 
Ma et al., 2024; Xu and Xia, 2017; Zhu et al., 2025; Li and Shi, 2025; 
Li et al., 2021; Song, 2021) out of the 10 included studies were rated 
as having some concerns, one study (Fan et al., 2022) was judged to 
be at low risk of bias, and one (Bai and Wang, 2021) was classified 
as being at high risk of bias. Three papers (Fan et al., 2022; Lu, 2022; 
Zhu et  al., 2025) provided comprehensive explanations of the 
randomization procedure and technique. In the randomization 
process, one study (Bai and Wang, 2021) was rated as high risk 
because it used an odd-even allocation method based on the order 
of presentation. Among the 10 studies, three (Fan et al., 2022; Lu, 
2022; Zhu et  al., 2025) described allocation concealment using 
sealed opaque envelopes that gave a thorough explanation of the 
measures employed for blinding. In terms of participant and 
personnel blinding, two studies (Lu, 2022; Fan et al., 2022) employed 
a sham-needle double-blind design, while two studies (Zhu et al., 
2025; Fan et al., 2022) utilized a third-party assessment blinding 
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method. The other seven studies did not specifically discuss 
blinding, which raised some worries about the possibility of bias. 
The 10 studies showed that there was a very minimal risk of bias due 
to inadequate outcome data. This was due to the fact that either the 
data were full or any missing data were not sufficient to materially 
change the effect estimate. Two trials (Fan et al., 2022; Lu, 2022) 
were identified that offered pre-registration alternatives and were 
assessed to have a low risk of bias. Failure to pre-register may lead 
to reporting bias, be  rated as having some concerns of bias (see 
Figure 2).

3.3 The forest of outcome PD anxiety

Seven articles reported the total HAMA scores, encompassing 
a cohort of 730 patients. The selected effect size metric is the 
standardized mean difference (SMD). I2 is 93%, indicating 
significant heterogeneity among the studies. The meta-analysis 
revealed an SMD of −3.64 (95% CI: −5.06 to −2.23), and the 
corresponding forest plot diamond was positioned to the left of 
the null hypothesis line. Three articles reported the total SAS 
scores, encompassing a cohort of 270 patients. The meta-analysis 
revealed an SMD of −7.76 (95% CI: −10.10 to −5.41). 
Comprehensive analysis indicates that acupuncture therapy has 

statistically significant positive effects on anxiety symptoms (see 
Figures 3a,b).

Four articles reported on the HAMD and included a total of 544 
patients. The impact size metric that was chosen is the standardized 
mean difference (SMD). I2 is 93%, indicating significant heterogeneity 
among the studies. The meta-analysis indicated an SMD of −2.93 (95% 
CI: −4.25 to −1.60), and the forest plot diamond was positioned to the 
left of the null hypothesis line, suggesting a favorable effect of 
acupuncture. Three articles reported the total SDS scores, 
encompassing a cohort of 270 patients. The meta-analysis revealed an 
SMD of −8.35 (95% CI: −8.88 to −7.82). In conclusion, the intervention 
group exhibited significantly improved efficacy in treating depressive 
symptoms in individuals with PD (see Figures 3c,d).

3.4 The subgroup analysis of Parkinson’s 
disease anxiety

3.4.1 HAMA score
For the HAMA outcomes, the I2 value was 86 within the first 4 weeks 

of treatment and 90 beyond 4 weeks, compared to an overall I2 of 93 
before subgrouping, indicating a modest reduction in heterogeneity. For 
different acupuncture modalities, the I2 value decreased from 93 to 87, 
indicating a reduction in heterogeneity (see Figures 4a,b).

TABLE 1  Baseline characteristics of included reviews.

Researcher (year) Sample size 
(T/C, n)

Mean age ± SD (T/C) Intervention 
(treatment/control)

Duration Outcome 
measures

Xu and Xia (2017) 70 (35/35) 71.8 ± 5.3/73.2 ± 4.9
Routine care + Auricular 

acupressure/Routine care
9 days SAS, SDS

Liu (2020) 60 (30/30) 54.55 ± 1.21/59.31 ± 13

Medication + 

Electroacupuncture/

Medication alone

8 weeks HAMD, HAMA

Lu (2022) 64 (32/32) 61.37 ± 1.61/63.78 ± 1.13
Body acupuncture/Sham 

acupuncture
4 weeks HAMA

Fan et al. (2022) 64 (32/32) 61.03 ± 9.80/62.66 ± 6.94
Body acupuncture/Sham 

acupuncture
8 weeks HAMA

Ma et al. (2024) 300 (150/150) 72.31 ± 6.52/71.29 ± 6.81
Empathic care + Acupoint 

application/Routine care
15 days HAMD, HAMA

Li et al. (2021) 100 (50/50) 61.56 ± 7.51/62.49 ± 7.53

Medication + 

Electroacupuncture/

Medication alone

8 weeks SAS, SDS

Song (2021) 124 (62/62) 72.64 ± 2.50/72.53 ± 2.56

Rehabilitation exercise+ 

Body acupuncture / 

rehabilitation exercise

1 month HAMD, HAMA

Bai and Wang (2021) 58 (29/29)

Medication + Body 

acupuncture/Medication 

alone

2 weeks HAMA

Li and Shi (2025) 100 (50/50) 58.49 ± 2.68/58.23 ± 3.25

Medication + Body 

acupuncture/Medication 

alone

2 months SAS, SDS

Zhu et al. (2025) 60 (30/30) 65.2 ± 8.3/64.8 ± 7.9

Medication + Body 

acupuncture/Medication 

alone

12 weeks HAMD, HAMA
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3.4.2 SAS score
Compared to the pre-subgrouping overall I2 of 78, the I2 for SAS 

outcomes beyond 4 weeks was lower at 49, indicating some reduction 
in heterogeneity (see Figures 4c,d).

3.4.3 HAMD score
For the HAMD outcomes, the I2 value plummeted from 93 to 0 

after subgroup analysis by acupuncture type, confirming that the high 
heterogeneity was primarily attributable to the specific acupuncture 
intervention (Figures 4g,h). In contrast, the I2 value remained largely 
unchanged when analyzed by treatment duration (see Figures 4e,f).

3.5 The sensitivity analysis of Parkinson’s 
disease anxiety

The reliability of the results in this study was validated through 
sensitivity analysis, which entailed the sequential exclusion of each 
study to evaluate the stability of the effects. The aggregated findings 
for the HAMA, SAS, HAMD and SDS scores exhibited consistent 
effects, the point estimate falls within the confidence interval, 
outcomes exhibit robustness (see Figure 5).

3.6 Publication bias

Formal testing for publication bias was not performed owing to 
the limited quantity of studies available per measure.

3.7 GRADE evidence profile for the studies 
in the meta-analysis

According to the GRADE approach, the quality of evidence was 
rated as high for HAMA, moderate for SAS and HAMD, and low for 
SDS (see Table 2).

3.8 Adverse effects

We extracted all safety events from the RCTs. A total of five 
documents mentioned adverse reactions after treatment. Among 
them, mild adverse reactions related to acupuncture included redness 
and swelling after needle insertion, hematoma, pain, needle retention, 
and fear of needles (Resting and drinking warm water can help 
alleviate the symptoms). Other adverse reactions included nausea and 
vomiting, hypotension, hallucinations, movement disorders, 
constipation, dizziness, headache, and abnormal liver function. 
However, due to incomplete reporting in the original documents, the 
causal relationship could not be fully determined (see Table 3).

4 Discussion

This comprehensive review and meta-analysis of randomized 
controlled trials (RCTs) demonstrates that acupuncture is both safe 
and effective for treating anxiety in people who have PD. This study 
assesses the effectiveness and safety of acupuncture and moxibustion 

FIGURE 1

PD anxiety’s search and filtering flowchart.
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in reducing anxiety symptoms related to PD. The evaluation is based 
on 10 RCTs. According to the data, acupuncture is a good way to 
manage anxiety in this demographic, and there have not been any 
serious adverse effects reported.

Our meta-analysis indicates that multiple acupuncture 
interventions, such as acupuncture alone, the combination of western 
medicine and acupuncture, empathic care with acupressure, and 
auricular pressure point stimulation, administered over durations of 
9 to 84 days, resulted in significant improvements in HAMA/SAS 
scores among patients experiencing anxiety related to PD, relative to 
control groups. Despite these findings, the evidence regarding the 
effectiveness of acupuncture in alleviating specific anxiety symptoms, 
including excessive worry, fear, and fatigue, is inadequate. The 
significant heterogeneity observed across the studies in this review 
underscores the necessity for additional research employing more 
rigorous methodologies to confirm these preliminary findings.

This substantial heterogeneity might stem from the variability in 
acupuncture techniques across studies, including variances in 
treatment dose and frequency, acupoint selection, the skill level of 
session length. Additionally, it could be attributed to the wide age 
range and diverse levels of anxiety among participants. Previous meta-
analyses have frequently highlighted the pervasive heterogeneity in 
acupuncture treatments. Even people with the same ailment may have 
various homeostatic imbalances, according to traditional Chinese 
medicine’s theoretical framework. This has turned into one of the most 
challenging issues in the systematic review and distribution of 
acupuncture research (White et  al., 2008). It is worth noting that 
standardization of acupuncture practices is still a topic of debate.

The subgroup analyses in this study revealed several interesting 
findings. Treatment duration and acupuncture type may be key factors 
influencing therapeutic efficacy; however, these results should 
be interpreted with caution. First, subgroup analyses are observational 

FIGURE 2

Assessment of risk of bias. (a) Risk of bias graph; (b) Risk of summary.
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in nature and may be affected by confounding factors. As all included 
patients were elderly, they may have had more comorbidities, and the 
observed differences may not be entirely attributable to treatment 
duration or specific acupuncture techniques. Second, the limited 
number of studies in certain subgroups may have resulted in 
insufficient statistical power, increasing the risk of false-positive or 
false-negative outcomes. Therefore, these subgroup findings should 
be  regarded as exploratory and hypothesis-generating rather 
than conclusive.

The Cochrane Risk of Bias Assessment Tool (Higgins et  al., 
2011) notes that failure to implement blinding of investigators/
participants may lead to an overestimation of effect sizes (on 
average approximately 15–20%). The unique nature of acupuncture 
procedures (e.g., the sensation of deqi) makes complete blinding 
difficult to achieve, but the absence of assessor blinding amplifies 
measurement bias in subjective scales (e.g., HAMD/SDS). Only two 

of the 10 studies (Fan et  al., 2022; Zhu et  al., 2025) were 
pre-registered in the China Clinical Trial Registry, while the 
remaining studies carry a risk of protocol deviation, which 
undoubtedly increases the risk of selective reporting (e.g., hiding 
negative results or adjusting the analysis protocol).

This study’s GRADE evidence quality assessment demonstrated 
considerable variation in the strength of evidence among the different 
outcome measures. The HAMA was rated as high quality, providing 
strong confidence that the estimated effect of acupuncture on reducing 
anxiety is reliable. In contrast, both the SAS and HAMD were graded 
as moderate, indicating that while the current results are likely valid, 
further studies could still impact these conclusions. Heterogeneity in 
these outcomes may stem from differences in study design or 
intervention details. Some studies used routine care as the control 
group (non-active control), which may have overestimated the efficacy 
of acupuncture. It is recommended to emphasize preliminary evidence 

FIGURE 3

The forest of the outcomes (a: HAMA, b: SAS, c: HAMD, d: SDS).
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rather than definitive conclusions. The SDS was assessed as low 
quality, implying limited confidence in the effect estimates, likely due 
to risk of bias, imprecision, or inconsistency among studies. Thus, 
findings related to SDS should be considered exploratory and require 
validation through more rigorous trials.

Acupuncture can reduce the activation of the cortex and limbic 
system (Lin et al., 2023; Xu et al., 2023) in PD patients, areas associated 
with emotion regulation and anxiety. By decreasing the 
hyperactivation of these regions, acupuncture may alleviate anxiety 
symptoms (Deuel and Seeberger, 2020). Acupuncture has the potential 
to reduce anxiety symptoms through its effects on the hypothalamic–
pituitary–adrenal (HPA) axis (Zheng et al., 2024), leading to decreased 
secretion of stress hormones like cortisol. Acupuncture may reduce 
anxiety symptoms by modulating serotonin (5-HT) and 

norepinephrine (NE) levels (Lu et al., 2022), as these neurotransmitters 
are essential for mood regulation (Höglinger et  al., 2024; Tan 
et al., 2020).

The limitations of this review primarily stem from the inherent 
shortcomings of the included studies. As the meta-analysis was 
based on a limited number of studies, the generalizability of the 
conclusions is constrained, statistical power is reduced, and the 
strength of evidence (affecting the GRADE assessment) is 
diminished. The use of subjective scales as outcome measures may 
introduce reporting biases due to their susceptibility to subjective 
interpretation. Furthermore, individual researchers may have 
brought their own perspectives when interpreting the findings of 
the reviewed studies, potentially introducing bias. This study lacks 
long-term follow-up to evaluate the sustainability of the therapeutic 

FIGURE 4

The subgroup analysis of the outcomes (a,b: HAMA, c,d: SAS, e,f: HAMD, g,h: SDS).
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effects. Therefore, the findings of this study should only 
be considered preliminary evidence.

Acupuncture therapy has significant promise as an alternate 
treatment for relieving PD anxiety in patients. However, additional 
large-sample, high-quality RCTs are needed to confirm its efficacy and 
determine which types (e.g., electroacupuncture, moxibustion, and 
auricular acupuncture) and dosages (e.g., frequency and duration of 
therapy) are most helpful to patients. Additionally, future RCTs should 
incorporate a follow-up period of at least 3 months to evaluate the 
sustainability of therapeutic effects. The optimal acupuncture regimen 
remains to be determined based on current evidence. They highlight 
directions for future research, such as designing more refined clinical 
trials to validate the efficacy of different types of acupuncture. Future 

studies should adopt sham-needle blinding and third-party blinding 
to minimize measurement bias and implementation bias.

5 Conclusion

Preliminary evidence suggests that acupuncture may 
be  effective in alleviating anxiety symptoms in patients with 
PD. Furthermore, in clinical practice, acupuncture is regarded as a 
safe technique that may be useful as an alternative or adjunctive 
treatment. Additional higher quality randomized controlled trials 
are required to ascertain the safety and effectiveness of acupuncture 
as a therapy for anxiety in PD patients.

FIGURE 5

The sensitivity analysis of the outcomes (a: HAMA, b: SAS, c: HAMD, d: SDS).
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TABLE 2  GRADE evidence profile for the studies in the meta-analysis.

Outcome No. 
study

No. 
patients

Certainty assessment Summary of 
findings

Risk 
of 
bias

Inconsistency Indirectness Imprecision Publication 
bias

Effect 
size

Certainty

Pooled 
MD 
(95% 
CI)

HAMA 7 730 Seriousa Seriousb NS NS NA −3.64 

[−5.06, 

−2.23]

Low

SAS 3 270 NS Seriousb NS NS NA −7.76 

[−10.10, 

−5.41]

Moderate

HAMD 4 544 NS Seriousb NS NS NA −2.93 

[−4.25, 

−1.60]

Moderate

SDS 3 270 NS NS NS NS NA −8.35 

[−8.88, 

−7.82]

High

aAll included studies were assessed using the Cochrane Risk of Bias tool (version 2.0), and some were judged to be at high risk of bias.
bThe important heterogeneity was found.
No., number; CI, confidence interval; NS, not serious; NA, not available; MD, mean difference.

TABLE 3  Adverse reactions included in the literature.

Safety data Experimental group Control group

Fan et al. (2022) Hematoma (2/32); Needle 

retention (2/32)

/

Zhu et al. (2025) Pain at the acupuncture site 

(3/30), local redness and swelling 

after acupuncture (3/30), fear of 

needles (3/30); Nausea (4/30), 

vomiting (3/30), hypotension 

(2/30), hallucinations (1/30), 

dyskinesia (2/30)

Nausea (5/30), 

vomiting (2/30), 

hypotension (1/30), 

hallucinations (2/30), 

dyskinesia (3/30), 

abnormal liver 

function (1/30)

Ma et al. (2024) Nausea (3/150), constipation 

(3/150), dizziness (5/150)

Nausea (12/150), 

constipation (8/150), 

dizziness (7/150)

Lu (2022) Hematoma (2/32); Needle 

retention (2/32)

/

Liu (2020) Stomach discomfort (0/30); 

Nausea and vomiting (1/30); 

Headache (1/30)

Stomach discomfort 

(2/30); Nausea and 

vomiting (2/30); 

Headache (2/30)
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