Meta-analysis of Observational Studies in Epidemiology (MOOSE) Checklist 

Association between head injury and Parkinson Disease risk: Updated evidence from Meta-analysis Studies

	Criteria
	Brief description of how the criteria were handled in the meta-analysis

	Reporting of background should include
	

	(
	Problem definition
	The association between head injury and the risk of Parkinson’s disease (PD) has been debated in the epidemiological studies, and it remains to be summarized quantitatively.

	(
	Hypothesis statement
	Head injury is associated with increased risk of Parkinson’s disease (PD). 

	(
	Description of study outcomes
	Parkinson’s disease (PD)

	(
	Type of exposure or intervention used
	Head injury (with loss of consciousness and without loss of consciousness).

	(
	Type of study designs used
	Case-control studies

	(
	Study population
	Participants with head injury and controls.

	Reporting of search strategy should include
	

	(
	Qualifications of searchers
	The two experienced investigators (N.L.and J.X. ) are indicated in the authors list.

	(
	Search strategy, including time period included in the synthesis and keywords
	PubMed, Web of Science,Scopus,and ScienceDirect for reports published between Jan 1,1990,and Dec 31,2019, The search terms,including“head injury”,“brain injury”,“head trauma”,“head injuries”,“brain injuries”,“traumatic brain injury”,“Parkinson disease”,“Parkinson’s disease”,“parkinsonism”

	(
	Databases and registries searched
	PubMed, Web of Science,Scopus,and ScienceDirect 

	(
	Search software used, name and version, including special features
	We did not employ a search software. Endnote was used 

to merge retrieved citations.  

	(
	Use of hand searching
	References of all retrieved articles and recent reviews were reviewed.

	(
	List of citations located and those excluded, including justifications
	Figure 1

	(
	Method of addressing articles published in languages other than English
	We placed restrictions on English.

	(
	Method of handling abstracts and unpublished studies
	We did not include unpublished or abstract only 

publications

	(
	Description of any contact with authors
	When needed, we contacted the original anthor for clarification.

	Reporting of methods should include
	

	(
	Description of relevance or appropriateness of studies assembled for assessing the hypothesis to be tested
	Detailed inclusion and exclusion criteria are described in the paper. 

	(
	Rationale for the selection and coding of data
	We extracted the characteristics of each included study, including author, publication year,study region, study design, sample size, definition of PD,Exposure variable,ORs with CIs, and factors adjusted for.

	(
	Assessment of confounding
	Table 1 presents the adjustment factors for each study.

	(
	Assessment of study quality, including blinding of quality assessors; stratification or regression on possible predictors of study results
	We used a modified version of the Newcastle Ottawa Scale (NOS) to assess the quality of each study. 

	(
	Assessment of heterogeneity
	The Q-statistic and I-squared (I2) statistic were used to explore the heterogeneity among studies

	(
	Description of statistical methods in sufficient detail to be replicated
	Description of methods of meta-analyses, subgroup analyses, and assessment of publication bias are detailed in the “Statistical analysis” section.

	(
	Provision of appropriate tables and graphics
	 Table1 showing  study characteristics,  Table S2 showing results of quality assessment, Figure 1 flowchart for the selection of eligible studies, Figure 2 showing forest plot. Figure 3.Figure4.Figure 5 showing results of subgroup analysis,Figure 6 showing funnel plot. Figure S2 showing the results of sensitivity analysis,

	Reporting of results should include
	

	(
	Graph summarizing individual study estimates and overall estimate
	Figure 2

	(
	Table giving descriptive information for each study included
	Table 1

	(
	Results of sensitivity testing


	Figure S2

	(
	Indication of statistical uncertainty of findings
	95% confidence intervals were presented with all summary effect estimates.

	Reporting of discussion should include
	

	(
	Quantitative assessment of bias
	Figure 5, “Results” section and “Discussion” section.

	(
	Justification for exclusion
	The details of the exclusion of studies are shown in Flow chart.

	(
	Assessment of quality of included studies
	Table S2

	Reporting of conclusions should include
	

	(
	Consideration of alternative explanations for observed results
	The assessment methods for head injury may also vary between the studies. The assessment in several included studies was based on self-reported questionnaire and medical records documenting the severity of injury were not accessed for all participants, and such data are subject to recall bias, especially for the patients with PD

	(
	Generalization of the conclusions
	Head injury is associated with an increased risk of Parkinson’s disease. When considering the status of unconsciousness, head injury with loss of consciousness  also showed significant association with PD.

	(
	Guidelines for future research
	Most included studies did not distinguish head injury with and without LOC, Thus, there were very limited studies in the head injury without LOC subgroup, making the results of subgroup low of statistical power. More studies are needed to further assess the odds ratios (ORs) of PD by head injury with LOC and without LOC separately.

	(
	Disclosure of funding source
	This research was supported by grants from the National Science Foundation of China (No. 71774001 Received by HW).


