Checklist S1 PRISMA
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE  : A Systematic Review and Meta-Analysis of Medical Students’ Perspectives on the Engagement in Research

	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	Title

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	Page # 3



	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	Page # 4



	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	Page # 4



	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	Not relevant to registered in PROSPERO. Protocol is available.

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	Page # 4-5



	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	Page # 5



	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	Page # 6



	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	Page # 6



	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
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	Section/topic 
	#
	Checklist item 
	Reported on page # 

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	Page # 6



	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	Page # 6



	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	Page # 6,

 Figure S1



	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	Page # 7,

Table S1

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	Page # 7,

Table S2

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	Page # 8-9,

 

	Synthesis of results 
	21
	for Item 21. The item should read: "Present the main results of the review. If meta-analyses are done, include for each, confidence intervals and measures of consistency" in accordance with the text in the Explanation and Elaboration document. 
Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	Page # 8-9,

Figures 1-4

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	Page # 7



	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	Page # 9,

Figure S2

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	Page # 9



	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	Page # 10


	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	Page # 11


	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	No particular funding


Figure 1 PRISMA flowchart of the selection of studies


FIGURE S2.  A sensitivity analysis on the positive responses in the learner’s reaction 

[image: image1.emf]NOTE: Weights are from random effects analysis
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Table S1 Characteristics of the Included Studies

	First author 
	Publication Yr 

[ref no]
	Country
	MD-PhD programe 


	mean age in yr 
	Male% 
	Yr  in medical school
	Study design
	Sample

size (response rate)
	Sampling method
	Main findings

	Burgoyne
	2010 [7]
	UK
	MD
	17-23 (69% of total group)
	52%
	1-4 yr 

(1st yr-70%, 2nd yr-64%, 3rd yr-39%, 4th yr-76%)
	NA
	317
	NA
	1. 81% unaware of the research activities in their host institution.

2. >50% reported that they are interested in a carrier incorporating medical research, & 1/5th have taken a research-based SSC.

3. The  barriers to involvement in research were lack of understanding of the concept of translational research, research activities being undertaken by their teachers and mentors 

	Reinders
	2005 [8]
	Netherland
	MD Graduate
	NA
	NA
	G
	NA
	274
	NA
	1. Students who gained extracurricular

research experience publish

more articles after graduation

than students without such experience

(4 vs 1 article). 

2. ~50% (51/103) students

who gained extracurricular research experience published an article before graduation.

	Vujaklija
	2010 [10]
	Croatia
	MD
	NA
	32-70%, (from 1 to 6 yr) 

 
	1-6 yr


	Cohort/ longitudinal 
	241 


	
	positive attitudes towards science  in the 1-6 yr. Attendance of a course on research methodology had  more positive ST effects  after course 

	Segal
	1990 [18]
	USA
	MD 
	NA
	M > F
	 G
	CC 
	567

(76.2 %) 
	NA
	 research experience is strongly associated with postgraduate research involvement.

	Jacobs
	1995 [19]
	USA
	MD
	NA
	65%


	5 (median)

(3-8 yr)


	NA
	100 (73%) 


	NA
	1. 90% of students had performed research, 75% got  at least one publication, 52%  presentations at a national meeting for 52%

2. 75%  responded that the experience motivated them to pursue further research

3. 60% indicated that they plan a full-time academic carrier

	Solomon
	2003 [20]
	USA
	MD
	NA
	NA
	G
	
	LT: 132 

(>82%): 

ST: 88 (29-33%) 

 
	
	NIH sponsor research program strongly suggest (a) interest in academic carrier increased, (b) 1/3 to ½ of former student respondents  considered themselves to be in academic medicine, (c) the vast majority of students conducted additional research after their medical student research experiences (d) a large number  of students were currently doing research or had published or presented their work at scientific meeting

	Houlden
	2004[21]
	Canada
	MD
	22-41  
	60%
	2 yr
	NA
	60
	NA
	An increase in interest in pursuing a research carrier following the ‘critical enquiry’ elective (35-42%)

	Watt
	2005 [22]
	USA
	MD-PhD students
	26.6 (2.4)
	60%
	 prethesis. thesis, prosthesis 
	NA
	96
	NA
	MD-PhD students were satisfied with their education (90.5%) and most were planning research-oriented carriers (84.4%) and a position at an academic medical centre (79.2%).

	Khan
	2006 [23 ]
	Pakistan
	MD
	20.92 +1.79 
	62.6 %
	1-5 yr

(1st yr-47, 2nd yr-46, 3rd yr-38, 4th yr-32, 5th yr 34)
	CS
	220

(89.5 %)
	SR
	Medical students demonstrate moderate level of knowledge (49%) and attitude (53.7%) towards health research.

	Hunskaar
	2009 [24 ]
	Norway
	MD


	25 (20-39)


	 57%


	1- 5+ terms
	CS: web-based questionnaires
	UG: 183, 

G 22 
	NA
	1. An increase in the recruitment of graduated physician to medical research. 

2. An increased recruitment of well-qualified PhD candidates (10% students/yr).

	Siemens
	2010 [ 25]
	Canada
	MD
	2nd yr: 25.2 (±1.28), 4th yr 26.7 (±1.8)
	NA
	Second year and fourth year
	CS
	327 (47%).


	NA
	1. 43% report that they have not been involved in research activities

2. 24% had no interest in any participation

3. The  barriers to involvement in research were time, availability of research mentors & formal teaching of research methodology

	Riley
	2013[ 26]
	UK
	MD
	NA
	NA
	5 yr
	NA
	NA
	NA
	SSC programme delivers research opportunities which is some clear markers of success for developing research skill in an undergraduate medical students.

	Ismail
	2013[27]
	Malaysia
	MD
	USM 22.6 (0.85)

UCC

23.8 (2.90)
	NA
	4th & final yr
	CS
	269
	NA
	43.3% student of UCC and 47.2% students of USM believe that research would be an aspect of their future carrier as a physician. Time, training and present of supervisor seems to be the barriers of pursuing research interest in medical school.

	Li
	2014[28]
	China
	medical research of 8-year-program undergraduates
	23.1 (SD ± 4.6)  

Range:

20–28 
	44 %
	3rd-8th yr
	CS
	415

(71%)
	
	only 47 % of the students involved in research activities. The barriers to participation were inadequate experimental facilities and funding, high pressure to study, ineffective management structure, and limited availability of research supervisors.


CC: case-control study; CS: cross sectional; F: female; G: graduate student; M : male; NR: non-random; OR: odds ratio

R: random; RS: random sampling; SS: Stratified two-stage cluster sampling;SD: standard deviation; SC: Student selected components; SR: stratified random sampling; TMC: Traditional medical course; USM:  University Sains Malaysia; UCC:  University College Cork; UG: undergraduate students; Yr: year

Table S2  Methodological Quality of the Included Studies

	Reference 
	Research question
	Study subjects 


	Data collection methods 


	Completeness of ‘data’
	Control for confounding 


	Analysis of results
	Conclusions
	Reproducibility 
	Prospective 


	Ethical issues 


	Triangulation 

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K

	[7]
	Y
	Y
	Qty
	Y (70%)
	NA
	Y
	Y
	No
	Pros
	Y
	No

	    [8]
	Y
	Y
	NA
	NA
	NA
	NA
	Y
	No
	Pros
	NA
	No

	 [10 ]
	Y
	Y
	Qty
	Y (60.4 & 65.9%)
	NA
	Y
	Y
	No
	LTD
	NA
	Y, LTD & non-RCT

	 [18]
	Y
	Y
	Qty
	Y (76%)
	Y
	NA
	Y
	No
	Pros
	NA
	2 universities

	 [19]
	Y
	Y
	Qty 
	Y (73%)
	NA
	Y
	Y
	No
	Pros 
	NA
	both teachers & students

	 [20]
	Y
	Y
	Qty
	Y (>82% (LT), (ST>29-33%)
	NA
	Y
	Y
	No
	Pros
	NA
	2 colleges 

	 [21]
	Y
	Y
	Qty
	Y (85%)
	NA
	Y
	Y
	No
	Pros
	NA
	No

	 [22 ]
	Y
	Y
	Qty
	No (57.5%)
	?
	Y
	Y
	No
	Prosp
	Y
	No

	 [23 ]
	Y
	Y
	Qty
	Y (89.5%)
	Y
	Y
	Y
	No
	Pros
	NA
	Y

	 [24]
	Y
	Y
	Qty
	Y (87%, 63% & 71%)
	NA
	Y
	Y
	No
	Pros
	Y
	Y

	 [25]
	Y
	Y
	Qty
	No (47%)
	NA
	Y
	Y
	No
	Pros
	Y
	3 universities

	 [26]
	Y
	Y
	Qty
	Y (61.2%, 64.7% & 55% for  yr 1,2 &4)
	NA
	Y
	Y
	No
	Pros/ LTD
	Y
	No

	 [27]
	Y
	Y
	Qty
	No (43% & 34%)
	NA
	Y
	Y
	No
	Pros
	Y
	2  universities

	     [28]

	Y
	Y
	Qty
	Y (71%)
	NA
	Y
	Y
	No
	Pros
	Y
	No


A: Is the research question(s) or hypothesis clearly stated?;B: Is the subject group appropriate for the study being carried out (number, characteristics, selection, and homogeneity)?;C: Are the methods used (qualitative or quantitative) reliable and valid for the research question and context?;D: Have subjects dropped out? Is the attrition rate less than 50%? For questionnaire based studies, is the response rate acceptable (60% or above)?;E: Have multiple factors/variables been removed or accounted for where possible?;F: Are the statistical or other methods of results analysis used appropriate?;G : Is it clear that the data justify the conclusions drawn?;H: Could the study be repeated by other researchers?;I: Does the study look forwards in time (prospective) rather than backwards (retrospective); J:Were all relevant ethical issues addressed?;K: :Were  results supported by data from more than 1 source?; 

Lt: long term; LTD: longitudinal study; Pros: prospective; Qty: quantity; RCT: randomized controlled trial; Retros: retrospective; ST: short term; Y: yes; Yr: year.

Source:  Descriptions (A-K) were culled from the reference no.11

Studies included in quantitative synthesis (meta-analysis)�(n = 14)





Records excluded �(n = 290)





Full-text articles excluded, with reasons �(n = 10)





Full-text articles assessed for eligibility �(n =24)





Records screened �(n = 314)





Records after 49 duplicates removed �(n =314)





Additional records identified through other sources �(n =  4)





Identification





Eligibility





Included





Screening





Records identified through database searching �(n = 359)








