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SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and related documents*
	Section/item
	ItemNo
	Description

	Administrative information

	Title
	1
	Assessing the impact of immersive virtual reality technology on the psychological recovery of patients with Parkinson’s disease depression: study protocol of a randomized controlled trial


	Trial registration
	2a
	The study has been registered in the Chinese Clinical Trial Registry 

	
	2b
	ChiCTR2200065843, 16 November 2022.
https://www.chictr.org.cn/showproj.html?proj=174551

	Protocol version
	3
	2022-10-08,V1.0

	Funding
	4
	This study is supported by grants from National Natural Science Foundation (No.82271270). The funding agency only provides funding and does not participate in the experimental process.


	Roles and responsibilities
	5a
	YQZ, 
Department of Neurology, Center for Cognitive Neurology, Institute of Clinical Neurology, Fujian Medical University Union Hospital, 29 Xinquan Road, Fuzhou 350001, China
Roles: research conception and design, ethics approval, statistical analysis plan.
GEC
Department of Neurology, Center for Cognitive Neurology, Institute of Clinical Neurology, Fujian Medical University Union Hospital, 29 Xinquan Road, Fuzhou 350001, China
Roles: drafted manuscript, research conception and design
XYC
Department of Neurology Nursing, Fujian Medecal University Union Hospital, 29 Xinquan Road, Fuzhou 350001,China, 
Roles: research conception and design, ethics approval, drafted manuscript, statistical analysis plan
QYY
Department of Neurology, Center for Cognitive Neurology, Institute of Clinical Neurology, Fujian Medical University Union Hospital, 29 Xinquan Road, Fuzhou 350001, China
Roles: ethics approval, statistical analysis plan

All authors edited and revised the manuscript. All authors approved the final version of the manuscript.


	
	5b
	trial sponsor :Yuqi Zeng , zengyq@fjmu.edu.cn


	
	5c
	This study is supported by grants from National Natural Science Foundation (No.82271270). The funding agency only provides funding and does not participate in the experimental process.

	
	5d
	This is a single-center study designed and implemented by Union Hospital of Fujian Medical University.
The steering committee is composed of authors Xinyan Chen, and Guoen Cai. Committee members participated in the design study and provided suggestions for the experiment. The data security monitoring committee is independent of the host organization, including statistician and Prof. Qinyong Ye as the chairman. Supervision and management department can conduct audits to assess the clinical research behavior and compliance with the protocol, SOPs, GCP, and applicable regulatory requirements.


	Introduction
	
	

	Background and rationale
	6a
	Depression in Parkinson’s disease (DPD) has a high incidence rate in Parkinson's patients. It is common non-motor symptom of Parkinson's disease, which seriously affects patients’ quality of life. Thus, improving Parkinson's depression is important for improving patients’ quality of life. Antidepressant pharmacotherapy and/or cognitive behavioral therapy (CBT) and interpersonal psychotherapy (IPT) are the current mainstays of treatment for depression. However, approximately 40% of depressed patients do not adequately respond to these treatments. Many studies have proven that relaxation therapy, play, and exercise therapy are effective treatment for depression. VR has rapidly developed as a form of rehabilitation in recent years, due to its immersive characteristics and accessibility. Further, it has been applied to the psychological treatment of phobia and anxiety. However, there is no relevant research on the treatment of Parkinson's depression with VR.


	
	6b
	The study choose treatment as usual (TAU) as the comparators,which is defined as routine medical and psychiatric treatment  without the study team's input.
(See Table1)

	Objectives
	7
	Assess the improvement of DPD symptoms and the strength of the effect


	Trial design
	8
	The study is a randomized single-blind controlled trial.

	Methods: Participants, interventions, and outcomes

	Study setting
	9
	The study training and evaluation will be carried out in the Neurology ward of Union Hospital of Fujian Medical University, China.


	Eligibility criteria
	10
	Inclusion criteria: (1) participants have been diagnosed with idiopathic PD using the Movement Disorder Society Clinical Diagnostic Criteria at Hoehn and Yahr stages1-3[30,31], (2) participants were required to have scores of 8-20 with the 24-item Hamilton Rating Scale for Depression (HAM-D)[32], (3) patients were less than 80years of age.
  
Exclusion criteria: (1) patients with other mental disorders or bipolar disorder, (2) patients with another serious disease, such as vital organ failure, or malignant tumor. (3) poor adherence to medication.

The VR training measures of the VR groups in the study will be  carried out by rehabilitation therapists with over 3years of experience. Intervention measures were developed by experimental researchers.
TAU will be carried out by the participants' medical and mental health providers (e.g.,neurologists,psychiatrists,therapists).


	Interventions
	11a
	The VR group will receive  40min per day,3times per week, for 8weeks of VR depression training.                                                            
The Non-VR group will receive Treatment as usual (TAU) 
(See Table1)

	
	11b
	The study termination criteria included: ① serious adverse reactions occurred; (2) In the course of treatment, symptoms become worse or other critical diseases occured, and treatment cannot be continued by the participant; ③ Researchers found serious safety concerns; ④ Can not adhere to treatment for various reasons.

	
	11c
	Rehabilitation fit the needs of PD patients，and VR training is safe and interesting, so the compliance rate of the protocol is high. The VR training measures of the VR groups in the study will be carried out by rehabilitation therapists with over 3years of experience.

	
	11d
	During the trial relevant care and interventions are permitted.


	Outcomes
	12
	Primary outcomes:
Hamilton Depression Scale-24
Measured at T0, T1, T2, T3
Secondary outcomes
the MOS item short from health survey
Neroinfalammation factors(BNDF, IL-6, CRP)
Functional magnetic resonance imaging
All the secondary outcomes measured at T0, T1, T2, T3
(See Table2)

	Participant timeline
	13
	Research flow chart of the experiment 
(See Figure1)
The study period of the experiment
(See Figure2)

	Sample size
	14
	The estimated sample size is 62 participants (31 per group) using the program PASS. To allow a dropout rate of 20%, this study will recruit at least 74 participants.


	Recruitment
	15
	The study executes the recruitment and consent program according to our research team’s previous VR related study. Subjects recruited in the study will be from outpatients in the Neurology department of Union Hospital of Fujian Medical University. 


	Methods: Assignment of interventions (for controlled trials)

	Allocation:
	
	

	Sequence generation
	16a
	Eligible participants will be allocated to either the VR training group or the non-VR training group randomly in a 1:1 ratio. 

	Allocation concealment mechanism
	16b
	The generated sequences will be placed in a sealed, opaque, identical-looking envelope, ensure the evaluator is unaware of the allocation.


	Implementation
	16c
	The study coordinator will assess baseline information, then inform the attending physician to refer participants to a research team. The study coordinator will not attend to recruit participants.

	Blinding (masking)
	17a
	The biostatistician will be not involved in this trial. The allocation is blind to the attending physician, and the participants will be instructed not to tell the attending physician and the outcome assessors about the allocation.


	
	17b
	Unblinding procedures are allowed only in the event of a serious adverse event.


	Methods: Data collection, management, and analysis

	Data collection methods
	18a
	Each participant will have a separate number, basic information about the participant will come from the electronic medical recods(EMR) system. Laboratory indicators will be from the laboratory, and imaging data from the radiology department. These data are in the hospital's patient database. The study data administrator was authorized to collect participants’ data and export the relevant data directly from the patient database. In addition, Ham-d24 and SF-36 were used to measure depression and quality of life.

	
	18b
	During recruitment, participants will receive comprehensive information about the study and emphasize the importance of completing follow-up. During the course of the study, participants could drop out at any time. After completing the study intervention, participants will followed-up for 6 months. At the time point of evaluation, participants will be reminded to come back to the hospital for follow-up, and the study evaluators will pay close attention to the participants' responses.


	Data management
	19
	This study used ECRF to collect data. All participant data will be stored in a highly secured database to ensure safety. Data will be backed up periodically (every 1 month). Signed paper forms will be stored in the locked room in our department. The raw data and all steps taken in the analysis will be documented in ECRF and SPSS to enable future researchers to understand and reuse the data. The biological blood samples collected in this study will only used in this study, and be destroyed after testing. Since this study is a sub-topic in VR studies, all data will be retained until 10 years after the end of the study.

	Statistical methods
	20a
	We will use independent-samples t test to measure the data between two groups.
 

	
	20b
	This study will not set up subgroups analysis, and no interaction terms will be added.

	
	20c
	This study has a data manager to minimize the possibility of missing data. For primary data missing more than 5%, we plan to use multiple imputation to replace missing values in the outcome parameter.

	Methods: Monitoring

	Data monitoring
	21a
	Data Security Monitoring Board (DSMB) was not established for this study.

	
	21b
	There’s no interim analyses plan.

	Harms
	22
	All adverse events reported by participants and observed by investigators will be recorded on CRF, as will a causal judgment of adverse events with the intervention. VR training is safe and we will take the measures to ensure research safety.

	Auditing
	23
	The study will be supervised by the hospital safety supervision committee, which will take charge annually of study design re-evaluation, procedure execution, medical ethics, participant safety, and data management.


	Ethics and dissemination

	Research ethics approval
	24
	The study was approved by the ethics committee of Fujian Medical University Union Hospital(ethics approval number: 2022YF053-01).


	Protocol amendments
	25
	The research team will discuss amendments to the protocol, first notifying the PI. The PI will have the copy of the modified agreement. Any behaviors that deviate from the agreement will be recorded with the reporting form.


	Consent or assent
	26a
	The patients will obtain informed consent. When necessary, the informed consent of the subject’s family was obtained.The research team will describe the trial to patients in detail and obtain written consent from patients.


	
	26b
	See the consent (appendix )

	Confidentiality
	27
	Participant information will be protected; we use anonymity to ensure the rights of each participant. All participant data will be stored in a highly secured database to ensure safety.


	Declaration of interests
	28
	There’s no financial and competing interests between authors.


	Access to data
	29
	For interested researchers, the data from the study can be provided on request. Please contact Dr.Cai.


	Ancillary and post-trial care
	30
	Not need for this tial

	Dissemination policy
	31a
	The results of this study will be communicated in international conferences and be published in peer-reviewed journals. Both positive and negative results will be reported.


	
	31b
	XYC, GEC and YQZ were involved in the research conception and design. XYC, YQZ and QYY obtained ethics approval. XYC, XYC and GEC drafted the manuscript. XYC, QYY and XYC participated in the statistical analysis plan. All authors edited and revised the manuscript. All authors approved the final version of the manuscript.

	
	31c
	The full protocol and statistical analysis plan can be available by the agreement of corresponding author and the Supervision and management department of Union Hospital according to the data dissemination guidelines.


	Appendices
	
	

	Informed consent materials
	32
	See the consent (appendix )


	Biological specimens
	33
	Participants will take blood samples at each visit. The blood samples will be send to laboratory for testing immediately. The biological blood samples collected in this study will only used in this study, and be destroyed after testing.



*It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation & Elaboration for important clarification on the items. Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported” license.
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