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Background: Post-stroke anxiety (PSA) remains a challenging medical problem. Integrated rehabilitation involves a combination of 
traditional Chinese medicine (TCM) and Western conventional rehabilitation techniques. Theoretically, integrated rehabilitation is 
likely to have significant advantages in treating PSA. Nevertheless, the therapeutic effect of integrated rehabilitation needs to be 
verified based on large-scale trials with sound methodology. Thus, the aim of this trial is to assess the efficacy and safety of integrated 
rehabilitation on PSA.
Methods: The study is a prospective, multicenter, randomized, controlled trial involving 188 PSA patients from four clinical centers 
in China. Eligible participants will be randomly divided into the integrated rehabilitation group or the standard care group. Participants 
in the integrated rehabilitation group will receive a combination of TCM and Western conventional rehabilitation methods, including 
acupuncture, repeated transcranial magnetic stimulation, traditional Chinese herbal medicine, and standard care. The primary outcome 
will be the Hamilton Anxiety Rating Scale (HAM-A). The secondary outcomes will include the Self-Rating Anxiety Scale (SAS), the 
Activities of Daily Living (ADL) scale, the Montreal Cognitive Assessment (MoCA) scale, the simplified Fugl–Meyer Assessment of 
motor function (FMA) scale, and the Pittsburgh Sleep Quality Index (PSQI). Outcome measurements will be performed at baseline, at 
the end of the 4-week treatment and the 8-week follow-up.
Conclusion: Results of this trial will ascertain the efficacy and safety of integrated rehabilitation on PSA, thereby providing evidence 
regarding integrated rehabilitation strategies for treating PSA. It will also promote up-to-date evidence for patients, clinicians, and 
policy-makers.
Trial Registration: ClinicalTrials.gov NCT05147077.
Keywords: post-stroke anxiety, traditional Chinese medicine, Western medicine, repeated transcranial magnetic stimulation, 
rehabilitation, randomized controlled trial

Introduction
Stroke is the second leading cause of death globally.1 The estimated global lifetime risk data show that the lifetime risk of 
stroke for people aged above 25 years was 24.9%.2 China has the highest estimated lifetime risk of stroke (39.3%) in the 
world according to global, regional, and country-specific lifetime risk of stroke and the 2017 Global Burden of Disease 
Study.3 And stroke has been the leading cause of death and disability in China in recent years.4

Post-stroke anxiety (PSA) is a common psychological complication of stroke, impacting the quality of life and 
functional decline. The estimated global prevalence of PSA ranges from 18% to 25%,5 while in a Jordanian survey, the 
figure is up to 52.9%.6 PSA aggravates cognitive dysfunction, delays the recovery process, and increases the disability, 
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mortality, and recurrence rates of stroke. Therefore, it is vital to perform early clinical interventions for PSA to improve 
the prognosis and restore the social function of stroke patients.

To date, there have been no specific and uniform guidelines for the treatment of PSA. For the treatment of PSA, 
current treatments mainly include pharmacological therapies, psychotherapy, and rehabilitation. In addition, some 
patients also seek complementary and alternative therapies.7,8

As it is widely believed that anxiety is associated with increased disability and decreased quality of life,9 improving 
movement function is fundamental for PSA. Thus, rehabilitation therapy is an important treatment approach for PAS. 
However, it is worth noting that the majority of previous studies focus on the efficacy of specific rehabilitation therapy, 
but ignore the important concept of “integrated rehabilitation”, thereby failing to achieve optimal efficacy. Thus, it is of 
significance to develop an integrated rehabilitation scheme for PSA.

The concept of “integrated rehabilitation” in our study is derived from “integrative medicine”, which is defined as 
“medicine that reaffirms the importance of the relationship between practitioners and patients, focuses on the whole 
person, and makes use of all appropriate therapeutic approaches, healthcare professionals and disciplines (including 
conventional and complementary therapies) to achieve optimal health and healing”.10 Notably, in most Asian countries, 
especially China, with the aim to optimize the therapeutic effect through closer collaborations between traditional 
Chinese medicine (TCM) and Western medicine, clinicians often adopt an integrative medicine approach to treat 
a wide range of diseases in hospitals,11,12 rather than just adopt a sole TCM or Western medicine approach. Therefore, 
the concept of “integrated rehabilitation” in this study can promote the development of a rehabilitation scheme that 
integrates both TCM and Western medicine, which has promising guiding value in real-world practice. Specifically, our 
integrated rehabilitation scheme incorporates two TCM therapies (ie, acupuncture and Chinese herbal medicine), 
repeated transcranial magnetic stimulation (rTMS) and standard care. The rationales for selecting these components 
are interpreted in detail as follows.

First, acupuncture and Chinese herbal medicine are two important components of TCM, which is an essential part of 
China’s healthcare system. Acupuncture is commonly used for mental diseases such as anxiety disorders, and previous 
systematic reviews and meta-analyses reveal promising results that favor the efficacy and safety of acupuncture on anxiety 
disorders.13,14 Similarly, findings of previous meta-analyses suggest that Chinese herbal medicine has certain beneficial 
effects on reducing anxiety.15,16 In addition, with increasing numbers of clinical studies, there is growing evidence that 
anxiety can be treated with rTMS.17,18 Lastly, standard care (eg, pharmacological drugs, conventional rehabilitation) is 
a fundamental treatment for PSA. Taken together, the integrated rehabilitation scheme incorporating the aforementioned 
therapies in our study is commonly used and has promising application value for PSA in real-world clinical settings, 
especially in Asia, so we intend to investigate the therapeutic effect of this integrated rehabilitation protocol.

Materials and Methods
Study Objectives and Hypothesis
The main objective of this trial is to compare the efficacy and safety of integrated rehabilitation with standard care. To 
further enrich the treatment of PSA in real-world practice, we choose an integrated rehabilitation scheme that combines 
TCM and Western conventional rehabilitation treatments. We hypothesize that integrated rehabilitation will lead to 
a more significant improvement in PSA when compared with standard care.

Study Design and Setting
The study is a prospective, multicenter, randomized controlled, clinical trial that includes 188 participants from four 
clinical centers in China. All patients who meet the enrollment criteria will be randomly assigned to either the integrated 
rehabilitation group or the standard care group. The study duration will be 12 weeks, which includes a 4-week treatment 
period, and an 8-week follow-up period.

The research flow chart is shown in Figure 1. The trial schedule of enrolment, treatments, and assessments is 
displayed in Table 1. The reporting of this protocol is strictly based on the Standard Protocol Items: Recommendations 
for Interventional Trials (SPIRIT),19 which is uploaded in Supplementary File 1.
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Randomization and Allocation Concealment
After signing the informed consent, eligible patients will be randomly divided into the integrated rehabilitation group or 
the standard care group in a 1:1 ratio through a central randomization system. Personnel permission levels in the 
randomization system are rigorous, and only the highest-level system administrator has access to the randomization 
scheme. Once a participant is enrolled, an independent staff, who is not involved in participant screening, treatment or 
outcome assessment, will operate the randomization system to generate a random number to determine the corresponding 
group that the participant should be assigned to. The researcher who applies for the random number will call the 
randomization center and enter the subject’s information in the voice form or via a text message. When the central 

Figure 1 Flow chart of the study process. 
Abbreviations: PSA, Post-stroke anxiety; HAM-A, Hamilton Anxiety Rating Scale, SAS, Zung’s Self-Rating Anxiety Scale; ADL, Activities of Daily Living scale; MoCA, 
Montreal Cognitive Assessment; FMA, the simplified Fugl–Meyer Assessment of motor function scale; PSQI, Pittsburgh Sleep Quality Index.
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randomization system has received the application for a random number, the patient’s random number and group 
information will be sent to the researcher. Allocation concealment will be maintained by means of central randomization.

Blinding Implementation
Owing to the characteristic of the complex integrated rehabilitation procedures and distinct differences in interventions 
between the two groups, it is hard to blind both the manipulators of integrated rehabilitation and patients in this study. 
However, to ensure the blinding principles and avoid potential bias as much as possible during our trial, the operators, 
outcome assessors, and statistical analysts will be separated and performed by respective specially assigned persons. The 
outcome measurement and statistical analyses will be carried out by specially designated researchers who are unaware of 
the grouping information.

Sample Size Calculation
Participants will be divided into two groups in a 1:1 ratio. Due to the lack of previously published relevant RCTs, the 
sample size calculation is based on the results of our pilot study. It is assumed that after 4 weeks of intervention, the mean 
of the HAM-A scores is 12.7 in the integrated rehabilitation and 14.4 in the standard care group, with a pooled standard 
deviation of 3.27. According to the following sample size formula, to achieve 80% statistical power and keep the type 
I error rate to <0.05, a total of 156 participants (with 78 in each group) will be required to detect a two-sided significant 
difference between the two groups. To compensate for an estimated dropout rate of 20%, 188 participants (with 94 in 
each group) will be ultimately required.

N ¼
Zα þ Zβ
� �2

� 2σ2

δ2 

Eligibility Criteria
The inclusion criteria for this trial are as follows:

Table 1 Schedule of Enrolment, Treatments, and Assessments

Study Period Screening Baseline Treatment Period Follow-Up Period

Timepoint Week 0 Week 4 Week 12
Eligibility screening ×
Demographic data ×
Case data ×
Inclusion criteria ×
Exclusion criteria ×
Informed consent ×
Treatment × ×
Outcome assessment

(1) HAM-A × × ×
(2) SAS × ×
(3) ADL × × ×
(4) MoCA × ×
(5) FMA × ×
(6) PSQI × × ×

Safety assessment × ×
Compliance assessment × ×

Abbreviations: ×, required; PSA, post-stroke anxiety; HAM-A, Hamilton Anxiety Rating Scale, SAS, Zung’s Self-Rating 
Anxiety Scale; ADL, Activities of Daily Living Scale; MoCA, Montreal Cognitive Assessment; FMA, the simplified Fugl– 
Meyer Assessment of motor function scale; PSQI, Pittsburgh Sleep Quality Index.

https://doi.org/10.2147/IJGM.S381434                                                                                                                                                                                                                                 

DovePress                                                                                                                                   

International Journal of General Medicine 2022:15 7104

Zhou et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


● Patients meet the diagnostic criteria of cerebral infarction or cerebral hemorrhage with anxiety disorder, and they 
meanwhile meet the TCM syndrome differentiation of “Liver stagnation transforming into fire” type;

● Consciousness, stable vital signs, ability to understand and follow the instructions, Barthel Index (BI)>20, FMA (0– 
95);

● 25≤age≥85 years, male or female;
● The first episode of stroke, no personal or family history of mental disability before the stroke;
● Anxiety level as mild or moderate (ie, HAM-A scores ≥7 and≤21);
● Anxiety symptoms occur after the stroke in a clear temporal sequence;
● The duration of the disease range between 2 weeks and 36 months after the stroke;
● Participants can understand the study protocol and written informed consent is signed.

The exclusion criteria are as follows:

● Patients with acute brain trauma, brain infection, effusion, or tumor occupation;
● There are intracranial metals and other foreign bodies (such as orthopedic materials, arterial clips, etc), cardiac 

pacemakers, deep brain stimulators, and other electronic devices;
● Previous seizures, including primary and secondary seizures;
● Patients have severe complications in cardiovascular, liver, and kidney; or patients have psychiatric history;
● There is a significant cognitive impairment (MMSE: illiteracy ≤17, primary school level ≤20, secondary school 

level (including technical secondary school) ≤22, and college-level (including junior college) ≤23 points), or 
hearing impairment, aphasia;

● Patients who are unconscious;
● Patients have taken psychotropic drugs or been treated for anxiety in the last month;
● People with unstable vital signs or patients with other mental disorders.

Participant Recruitment
All PSA patients will be recruited from four clinical centers, which include the Third Affiliated Hospital of Zhejiang 
Chinese Medical University, Zhejiang General Hospital of the Armed Police, Hangzhou TCM Hospital Affiliated to 
Zhejiang Chinese Medical University, and The Second Hospital of Jinhua. Recruitment strategies will include posters, 
public social networks, and advertisements.

Interventions
Standard Care Group
The standard care includes pharmacological drugs, general care, and exercise therapy.

Pharmacological drugs mainly consist of anti-anxiety drugs and cerebrovascular drugs. For anti-anxiety, the selective 
5-HT reuptake inhibitor (escitalopram oxalate 10mg qd, 4 weeks) will be used for all participants, which has anxiolytic 
effects as an antidepressant. Other medications are referred to the Chinese Stroke Association guidelines for clinical 
management of cerebrovascular disorders.20 When appropriate, corresponding drugs that have the effect of lipid 
regulation, blood sugar control, antihypertension, and anticoagulation will be used depending on patients’ individual 
conditions.

In addition, general care and exercise therapy will be provided. General care is the assessment of the patient’s general 
and psychological condition and family situation by the nursing staff. And the exercise therapy is based on the Chinese 
Stroke Association guidelines for clinical management of cerebrovascular disorders and the 2019 update of clinical 
management of stroke rehabilitation.21 The patient’s Brunnstrom stage will be assessed by a professional therapist, and 
the prescriptions for motor function rehabilitation will be tailored to the changes in muscle strength and tone, and motor 
function. They include, but not limited to, good limb positioning, joint release and muscle massage on the affected side, 
muscle strength training, balance training in sitting, and standing positions, gait training, etc. Every individual exercise 
therapy lasts 30–45 minutes once a day, 5 times per week and the treatment duration lasts 4 weeks.
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Integrated Rehabilitation Group
In addition to standard care, participants in the integrated rehabilitation group will receive a combination of TCM and 
Western conventional rehabilitation methods, including acupuncture, repeated transcranial magnetic stimulation (rTMS), 
and traditional Chinese herbal medicine.

Acupuncture 
Locations of acupoints applied in this trial are summarized in Table 2. The disposable sterile acupuncture needles 
(Suzhou Hua Tuo Medical Instruments, China) with a diameter of 0.25 mm and length of 40 mm will be used.

The location standard of scalp acupoints is based on the Standardized manipulations of acupuncture and moxibustion- 
Part 2: Scalp acupuncture 2021 (GB/T 21709.2–2021). The scalp acupoints include the middle line of forehead (MS1), 
a front line by the forehead (MS2), and the middle line of vertex (MS5). And the needle inserts the scalp at an angle of 
15–30 degrees for 1 cun. The twirling method of acupuncture manipulation should be performed at a speed of 200 times 
per minute for 10 seconds and the amplitude depends on the patient’s tolerance, generally in the range of 90°–360°. The 
scalp needles will be kept for 1 hour and twisted twice during needle retention.

The location standard of body acupoints is based on the National Standard Nomenclature and location of meridian 
points 2021 (GB/T 12346–2021). Following the end of scalp needle insertion, body acupuncture is performed in a supine 
position. Acupoints include Yintang (GV24+), bilateral Taichong (LR3), bilateral Shenmen (HT7), bilateral Neiguan 
(PC6), Danzhong (CV17), bilateral Tongli (HT5), and bilateral Xingjian (LR2). The Yintang (GV24+) acupoint is 
needled for 0.3–0.5 cun using the horizontal insertion. The bilateral Taichong (LR3) and Xingjian (LR2) acupoints are 
needled for 0.5–0.8 cun using the vertical insertion. The Danzhong (CV17), bilateral Shenmen (HT7), and Tongli (HT5) 
acupoints are needled for 0.3–0.5 cun using the vertical insertion. The bilateral Neiguan (PC6) acupoints are needled for 
0.5–1 cun using the vertical insertion. The needles inserting the body acupoints will be kept for 30 minutes.

The treatment frequency of acupuncture will be 5 times per week. And the treatment duration will last 4 weeks.

rTMS 
We will administer rTMS using a CCY-I-type magnetic field stimulator (Wuhan Yiruide Medical Equipment New Technology 
Company Limited). Active treatment will consist of 900 pulses per session, delivered over the right prefrontal cortex at 90% of 
motor threshold (MT). We will determine MT at screening and at the beginning of every treatment block (every 5 sessions) 
using electromyographic measurement of the resting left thumb (left abductor pollicus brevis). Treatment will be delivered at 
a pulse frequency of 1 Hz with continuous stimulation and each rTMS treatment session last for 15 minutes. Patients will 
receive 20 sessions of treatment, with a frequency of 5 times per week and the treatment duration will last 4 weeks.

Table 2 Location of Acupoints for Treating PSA

Acupoints Location

(1) Middle line of forehead (MS1) 1 cun long from Shenting (DU24) straight downward along the meridian.

(2) Line 1 Lateral to Forehead (MS2) 1 cun long from Meichong (BL3) straight downward along the meridian.

(3) Middle line of vertex (MS5) From Baihui (DU20) to Qianding (DU21) along the midline of head
(4) Yintang (GV24+) On the head, in the depression midway between the medial ends of the two eyebrows

(5)Taichong (LR3) On the dorsum of the foot, between the 1st and 2nd metatarsals, in the depression anterior to the union 

of the metatarsal bases, or palpable arterial pulsation.
(6) Shenmen (HT7) On the anteromedial aspect of the wrist, at the ulnar end of the most distal palmar wrist crease, at the 

radial margin of the ulnar carpal flexor tendon.

(7) Neiguan (PC6) On the anterior side of the forearm, 2 cun above the most distal palmar wrist crease, between the 
palmaris longus tendon and the radial carpal flexor tendon

(8) Danzhong (CV17) On the anterior thorax, level across the 4th aid gap, on the anterior median line.

(9) Tongli (HT5) On the anteromedial side of the forearm, 1 cun above the transverse stripe of the most distal palmar wrist 
crease, at the radial margin of the ulnar carpal flexor tendon.

(10) Xingjian (LR2) On the dorsum of the foot, proximal to the margin of the web between the 1st and 2nd toes, at the 

junction of the red and white skin.
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Traditional Chinese Herbal Medicine 
Based on syndrome differentiation, traditional Chinese herbal medicine called “danzhixiaoyao power” will be selected 
and its specific prescriptions are as follows: Danpi 10g, fried Zhizi 10g, Danggui 12g, Baishao 12g, fried Chaihu 6g, 
Fuling 10g, fried Baishu 10, and roasted Gancao 3g. The dosage of Chinese herbal medicine is 2 times a day for 4 weeks.

Outcomes Measures
Primary Outcome
The primary outcome is the Hamilton Anxiety Rating Scale (HAM-A). This scale will be assessed before treatment, at 
the end of the 4-week treatment, and at the end of the 8-week follow-up after treatment.

The HAM-A scale is utilized to assess the subjects’ anxiety symptoms. The CCMD-3 Chinese Diagnostic Criteria for 
Mental Disorders22 lists the HAM-A scale as an important diagnostic tool for anxiety disorders,23 and it is often used 
clinically as a recognized tool for the diagnosis and classification of anxiety disorders.24 It is widely accepted that the 
HAM-A scale is a valid and reliable tool for stroke patients25,26 and it is also the most extensive semi-structured 
assessment scale for evaluating the severity of anxiety,26 so we chose it as the primary outcome.

Secondary Outcomes
Secondary outcomes include Zung’s Self-Rating Anxiety Scale (SAS), Activities of Daily Living (ADL) scale, the 
Montreal Cognitive Assessment (MoCA) scale, the simplified Fugl–Meyer Assessment of motor function (FMA) scale, 
and Pittsburgh Sleep Quality Index (PSQI). These scales will be assessed before treatment and at the end of the 4-week 
treatment. The ADL and PSQI need to be assessed again at the end of the 8-week follow-up. The justifications for 
selecting them as secondary outcomes are elaborated as follows.

The SAS is used to assess the subjective feelings of patients with anxiety. SAS has good psychometric credentials, 
and it is suitable for all types of psychiatric disorders in which anxiety symptoms are predominant. There are 20 items on 
a four-point scale, and higher scores indicate greater anxiety.27,28 SAS has good psychometric credentials28 and can assist 
in the assessment of patients’ anxiety status.

The ADL scale consists of the following two components: 1) the Physical Self-maintenance Scale (PSMS), which 
consists of six items (ie, toileting, eating, dressing, grooming, walking, and bathing); 2) the Instrumental Activities of 
Daily Living Scale (IADL), which consists of eight items (ie, telephone, shopping, meal preparation, housework, laundry, 
transportation, medication, and economic self-management).29,30 Another aim of this trial is to improve the patient’s 
ability to perform activities of daily living, so ADL is used as one of the secondary indicators.

The MoCA is based on clinical experience and is referenced to the Mini-mental State Examination, which has been 
widely used to measure the consciousness of test-takers and is more sensitive to screening for mild cognitive impairment. 
The scale covers eight cognitive domains, including attention and concentration, executive function, memory, language 
skills, visual structure, abstract thinking, numeracy, and orientation, among other 11 items. The total score is 30 and 
a score of more than 26 is considered to be normal. If the subject has less than 12 years of education, one point is added 
to the total score. The questionnaire is ideal for experimental use because of its sensitivity, coverage of important 
cognitive domains, and short testing time.31,32 It is worth noting that cognitive decline and anxiety symptoms commonly 
interact and co-occur33; this is why we set MoCA as one of the secondary outcomes.

It is widely accepted that the FMA is the gold standard for evaluating the motor function in patients with post-stroke 
hemiparesis,34 with a score of 100 for motor function (66 for upper limb and 34 for lower limb).35 Therefore, we utilize it 
as one of the main components of secondary outcomes.

The PSQI is a standardized clinical tool that measures a wide variety of sleep quality markers.36 It combines the 
qualitative and quantitative aspects of sleep to assess the quality of the subject’s sleep over the last month. The scale can 
be used to evaluate the sleep behavior and habits of the general population, as well as the sleep quality of clinical 
patients. Notably, sleep disorders can predict depression and anxiety, and short sleep duration and poor sleep quality are 
identified as risk factors for PSA.37,38 Reduced sleep quality is a common symptom in patients with depressive disorders. 
Thus, PSQI is adopted as one of the secondary outcomes.
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Statistical Analysis
Statistical analysis will be performed using SPSS 25.0 for Windows. Continuous variables in normal distribution will 
be expressed as means ± standard deviations, while continuous variables in non-normal distribution will be reported 
as median with quartiles. In addition, categorical variables will be expressed as frequency rates and percentages in 
each category. For continuous variables in a normal distribution, repeated-measures analysis of variance (repeated 
measures ANOVA) will be used to perform within-group and between-group comparisons by assessing changes in 
continuous variables before and after treatment at different time points, while a non-parametric test will be adopted to 
conduct within-group and between-group comparison for continuous variables in non-normal distribution. For 
categorical variables, between-group differences will be assessed by the chi-square test or Fisher’s exact test.

All hypothesis tests will be performed as two-sided tests, and differences will be considered statistically significant at 
P<0.05. The statistical analysis plan will be completed by professional statisticians who are not involved in other 
procedures of the trial. After all data entry and review, the statistician will complete the analysis in time and produce 
a written statistical analysis report.

Ethical Approval and Study Registration
The trial will be conducted by the principles of the Declaration of Helsinki. It has been approved by the Medical Ethics 
Committee of the Third Affiliated Hospital of Zhejiang Chinese Medical University (Approval ZSLL-KY-2021-009-01). 
Written informed consent will be signed by each participant who is included in the trial.

The study protocol has been prospectively registered in the Clinical Trials Registry with the identification code 
NCT05147077.

Quality Control
A standard operating procedure (SOP) will be developed by the research group. A special training session will be held 1 
month before the official launch of the clinical trial, which provides standard training to all research personnel involved 
in the trial. The training session will focus on the procedure of the trial and ensure each researcher is familiar with the 
research process and masters the SOP, thereby guaranteeing the quality of the trial.

Adverse Events
Adverse events (AEs) throughout the study will be assessed and recorded by the investigators in the case report form. 
After each patient visit, participants will be inquired about using questions related to AEs. In addition, throughout the 
trial, subjects will also be instructed to report any adverse events to investigators spontaneously. Investigators will record 
the occurrence date, degree, duration, and treatment measures of AEs.

Discussions
Previous clinical studies mainly focus on post-stroke depression. There are very few studies on PSA. Thus, more studies 
are urgently needed to be conducted on the pathogenesis and treatment methods of PAA. Currently, although the 
pathogenesis of PSA remains unclear, it may be related to the following mechanisms: 1) Cerebrovascular circulation 
disorder leads to brain tissue damage, and there is a correlation between areas of impaired hypoperfusion and the 
morbidity of anxiety,39 especially in areas of dominant psycho-behavioral functions such as the frontotemporal lobe and 
cortex40; 2) Activated NF-kB cells in the neuroglia may mediate anxiety behavior by enhancing nNOS-CAPON-Dexras 
expression and association41; and 3) Impaired neuronal function leads to dysregulation of neurotransmitters such as 
adrenaline, 5-hydroxytryptamine, and dopamine to trigger depression and anxiety.42

At present, there is a paucity of clinical research on PSA. Previous available studies mainly adopt a solo therapy for 
PSA, and the integrated rehabilitation incorporating both TCM and Western medicine is rarely used in previously 
published studies in this field. Based on the available literature, current treatment options include new techniques such as 
Armeo Spring robot-assisted trainer and the Kinect-based system,43 acupuncture,44 aquatic exercise programs,45 medica-
tions (eg, escitalopram,24 Sertraline46) and rehabilitation treatments such as problem-solving therapy,24 self-help 
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relaxation,9,47 etc. To further enrich the treatment of PSA, we choose an integrated rehabilitation scheme in this trial, 
which integrates both TCM and Western medicine. Such an integrated rehabilitation scheme is widely used and it has 
significant guiding value in real-world clinical settings, especially in Asian countries. Among the specified components 
of the integrated rehabilitation protocol, scalp acupuncture can improve anxiety symptoms after stroke and reduces the 
HAM-A scores by promoting cranial nerve recovery48 and body acupuncture can also decrease the level of anxiety.49 

Compared to conventional pharmacotherapy, to a certain extent, Chinese herbal medicine or Chinese herbal compound 
can significantly relieve anxiety symptoms in PSA patients with fewer adverse events.15 One retrospective study50 

indicated that acupuncture combined with Chinese herbal medicine has superior effects in alleviating post-stroke anxiety. 
In addition, the French guidelines51 for rTMS include anxiety as one of its indications. Another study favored the 
feasibility and safety of rTMS for improving anxiety symptoms.52 Therefore, we design this present study to evaluate the 
safety and efficacy of integrated rehabilitation in PSA patients.

Notably, the investigation of the efficacy and safety of our integrated rehabilitation protocol will have significant guiding 
value in clinical practice. With increasingly closer cooperation between TCM and Western medicine, as well as the popularity 
of the concept of “integrative medicine”, such integrated rehabilitation strategies that combine TCM and Western medicine in 
our study are expected to be widely used in real-world practice, especially in Asian countries. Integrative medicine makes use 
of all appropriate therapeutic approaches, healthcare professionals and disciplines (including conventional and complemen-
tary therapies) to achieve optimal health and healing. In our study, the treatment strategy focuses on the improvement of the 
patient’s overall symptoms through integrated rehabilitation. We believe that the findings of this study will contribute to 
promoting the application of integrative rehabilitation strategies for PSA.

However, this study has certain limitations. First, limited by research funds, patients could not be followed up for a longer 
period, making it impossible to observe the long-term effect of the integrated rehabilitation. Second, due to the characteristic of 
the complex integrated rehabilitation procedures and distinct differences in interventions between the two groups, double- 
blind and placebo controls are not utilized, which will arise a certain bias and also fails to exclude a placebo effect of integrated 
rehabilitation. Nonetheless, with the aim to minimize bias, we have applied blindly to the outcome assessors and statistical 
analysts. Last, since there is a lack of objective evaluation indicators for PSA, our outcome measures mainly rely on scales that 
are relatively subjective. Nonetheless, to reduce the bias induced by subjective scales, each center of this multicenter trial will 
assign a professional physician as a fixed outcome assessor to perform outcome measurements of various subjective scales. 
Moreover, prior to the trial, the outcome assessor from each center will gather together to receive intensive training to practice 
outcome assessments in a consistent manner to improve the reliability of outcomes.

Conclusions
This study is a prospective, multicenter, randomized controlled trial that aims to assess the efficacy and safety of 
integrated rehabilitation for PSA. It is expected that its subsequent findings will promote a comprehensive treatment 
scheme incorporating various rehabilitation modalities, thereby improving the therapeutic strategy of PSA.
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