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Abstract 48 

Introduction: Research in medical education has increased in volume over the 49 
last decades but concerns have been raised regarding the quality of trials 50 
conducted within this field. Randomised controlled trials (RCTs) involving 51 
educational interventions that are reported in biomedical journals have been 52 
criticised for insufficient conceptual, theoretical framework. RCTs published in 53 
journals dedicated to medical education, on the other hand, have been 54 
questioned regarding their methodological rigor. 55 
The aim of this study is therefore to assess the quality of RCTs of educational 56 
interventions reported in 2012 and 2013 in journals dedicated to medical 57 
education compared to biomedical journals with respect to objective quality 58 
criteria.   59 
 60 
Methods and analysis: RCTs published between 1 January 2012 and 31 December 61 
2013 in English are included. The search strategy is developed by the help of 62 
experienced librarians to search online databases for key terms. All of the 63 
identified RCTs are screened based on their titles and abstracts individually by 64 
the authors and then compared in pairs to assess agreement. Data is extracted 65 
from the included RCTs by independently scoring each RCT using a data 66 
collection form. The data collection form consists of four steps. Step 1 includes 67 
confirmation of RCT eligibility; Step 2 consists of the CONSORT checklist; Step 3 68 
consists of the MERSQI framework; Step 4 consists of a Medical Education 69 
Extension (MEdEx) to the CONSORT checklist. The MEdEx includes the following 70 
elements: Description of scientific background, explanation of rationale, quality 71 
of research questions and hypotheses, clarity in the description of the use of the 72 
intervention and control as well as interpretation of results.  73 
 74 
Ethics and Dissemination: This review is the first to systematically examine the 75 
quality of RCTs conducted in medical education. We plan to disseminate the 76 
results through publications and presentation at relevant conferences. Ethical 77 
approval is not sought for this review. 78 
 79 

Article summary 80 

Strengths and Limitations of this study  81 
 82 
Strengths: 83 

• The first systematic review of the quality of randomised controlled trials 84 
in medical education. 85 

• The use of duplicate, independent, and reproducible data coding of 86 
quality measures pertaining to research methodology and reporting.  87 

 88 
Limitations: 89 

• To provide a current state of evidence on trial quality, only studies 90 
reported from 2012 to 2013 are included in this review.  91 

• Only articles in English are included in this systematic review. 92 
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Introduction 93 

Medical education as a field has grown during the past twenty years. It has 94 

become a billion dollar industry accounting for about US$100 billion per year 95 

worldwide1 and increasing awareness of linking education to patient outcomes 96 

has brought focus on evidence-based medical education.2 The growing interest is 97 

reflected in the rise in number of publications within this area over the past 98 

several decades.3 However, this is not unproblematic, as several scholars have 99 

warned that the medical education research lacks methodological rigor.3 In a 100 

study of randomised controlled trials (RCTs) published between 2000 and 2003, 101 

a large proportion fell short of the criteria developed by the International 102 

Committee of Medical Journal Editors for reporting RCTs.4 Meanwhile, some 103 

argue that judging the quality of research being performed in medical education 104 

by any ‘objective’ checklist is insufficient.5 Instead, quality of medical education 105 

research should be based on how well the theoretical understanding of a 106 

problem becomes, rather than on how well a particular research methodology 107 

has been adopted. 5 Other viewpoints state that whatever method is used should 108 

comply with the highest standards of practice for that design.6 Thus, two 109 

discourses of evaluating quality have been promoted. One is assessing quality 110 

against ‘gold-standards’ such as the checklists and guidelines, and another is 111 

judging the advancement of theory.  112 

In clinical epidemiological research, RCTs take on a central role when evaluating 113 

health care interventions. Since 2000, the CONSORT group has provided 114 

guidelines to improve the transparency and rigor when reporting randomised 115 

trials within biomedicine (ref). Although the CONSORT statement does not 116 
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include recommendations for designing, conducting, and analysing trials, it 117 

indirectly affects design and conduct as transparent reporting may expose 118 

deficiencies in research if they exist7 Furthermore, CONSORT is informed by 119 

methodological theorists and practitioners in clinical epidemiology as well as 120 

biostatistics. Assessing quality of RCTs in medical education using the CONSORT 121 

statement may, however, not capture advancement of theory. Insufficient use of 122 

a conceptual theoretical framework may lead to failure to identify the active 123 

component of training interventions and poor description of context of the study 124 

as well as trainee characteristics limit the external validity in terms of 125 

generalizability to other settings and populations. Reporting should therefore 126 

also relate the study to a relevant theoretical context to justify how it uses and 127 

advances existing theory5 including thorough descriptions of context, 128 

educational intervention and control circumstances, and trainee characteristics.8 129 

However, these aspects are not assessed using the CONSORT statement and 130 

other measures to evaluate study quality within medical education research may 131 

be warranted. To further evolve our understanding of quality of RCTs conducted 132 

in medical education, we aim to explore the adherence to standardised quality 133 

criteria as well as the use of theory in recent literature. The research question of 134 

this review is:  135 

 136 

In randomised controlled trials in medical education reported between 2012 and 137 

2013, what characterises the quality of papers published in journals dedicated to 138 

medical education compared to papers published in biomedical journals with 139 

respect to objective quality criteria? 140 

 141 
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Methods 142 

This systematic review is designed according to the seven-step approach 143 

recommended for conducting systematic reviews in medical education2 and 144 

reported according to the PRISMA statement.9  145 

 146 

Study eligibility 147 

Broad inclusion criteria are used to obtain a broad range of randomised trials in 148 

medical education. Studies published between 1 January 2012 and 31 December 149 

2013 in English are included. This period is chosen as new guidelines for 150 

reporting randomised trials were published in June 2010 and previous studies 151 

argued that the evaluation of reporting guidelines should first be evaluated 18-152 

24 months following publication.10-11 All research papers in medical education 153 

using randomised designs are included. Medical education research is defined as 154 

“any original research study pertaining to medical students, residents, fellows, 155 

faculty development, or continuing medical education for physicians.”12  Using 156 

this definition, studies on veterinary-, nursing-, pharmacist-, physiotherapist- 157 

and dentistry education research are not eligible. Parallel group studies, cross-158 

over studies, non-inferiority and equivalence studies are all included whereas 159 

pseudo-randomised studies are not.  160 

 161 

Search 162 

The search strategy is developed by the help of experienced librarians to search 163 

MEDLINE, EMBASE, CINAHL, PsychINFO, ERIC, Web of Science, and Scopus for 164 

key terms. These terms include truncated search on random* and MeSH terms 165 
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relating to medical education (e.g. "Education, Professional"). Related domains 166 

are also included in the search to account for research not categorised under 167 

medical education (e.g. health professions education, simulation, undergraduate 168 

medical education, technology-enhanced education, clinical reasoning, skills 169 

assessment, education professional, student health occupation, internship and 170 

residency, curriculum planning, instructional method, self-directed learning etc.). 171 

The search is supplemented by adding the reference-lists of recent reviews in 172 

simulation-based medical education and with authors’ records of studies 173 

published in the period of interest. The authors’ records are used to refine the 174 

search strategy in an iterative way so that as many relevant randomised studies 175 

as possible are included in the online search.  176 

 177 

Study selection 178 

All of the identified studies are screened based on their titles and abstracts 179 

individually and compared in pairs to assess agreement so that all studies have 180 

been screened by two authors. Potential disagreement is solved by discussion 181 

until consensus is reached. If the title or abstract is insufficient for determining 182 

eligibility, the full text is reviewed. The agreement between the raters is 183 

determined using intra-class correlation coefficients (ICCs).  184 

 185 

Data collection process 186 

Data is extracted from included studies by duplicate and independent scoring of 187 

each study using a data collection form. The data collection form consists of four 188 

steps. Step 1 includes confirmation of study eligibility; Step 2 consists of the 189 
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CONSORT checklist; Step 3 consists of the Medical Education Research Study 190 

Quality Instrument (MERSQI) framework; Step 4 consists of a Medical Education 191 

Extension to the CONSORT statement developed by the review group.  192 

 193 

Step 1. The first step includes confirmation of study eligibility, extraction of 194 

Study ID (created by review author) as well as name and focus of journal 195 

(medical education/biomedical). 196 

Step 2. The dichotomous CONSORT checklist is completed by ticking off each 197 

item when either present (=1), absent (=0), or not applicable (N/A). The 198 

CONSORT statement recommends that researchers provide a scientific 199 

background for the study as well as present specific objectives and hypothesis, 200 

thoroughly describe the intervention and control conditions, randomisation 201 

procedure, data analysis and interpretation of results.  202 

Step 3. The Medical Education Research Study Quality Instrument (MERSQI)12 is 203 

used to provide an established measure of study quality and scores are 204 

compared in pairs and discussed until consensus. Evidence of validity of the 205 

MERSQI framework has been established in a previous study.12 The MERSQI 206 

framework provides a measure of trial size (single- or multiple institutions), 207 

validity of assessment instruments used, and the Kirkpatrick level of outcome 208 

measures used (a taxonomy for classifying training programmes). Hence, studies 209 

of a certain size and focusing on patient outcomes would receive higher scores 210 

than single-institution studies that assess the impact of interventions on health 211 

care professionals’ knowledge or behaviour in a simulated setting.  212 

Step 4. The Medical Education Extension (MEdEx) is developed by the study 213 

group through a literature review of relevant quality research in medical 214 
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education. To further advance our understanding of the use of theory in the 215 

scientific background of the RCTs, the reporting of specific hypotheses, clarity of 216 

description of interventions13 and controls, and the use of theory in the 217 

interpretation of the observed results, we chose to include these factors in a 218 

medical education extension (MEdEx) to the CONSORT checklist.  In step 4, the 219 

following items are therefore included: 1) Scientific background, 2) Explanation 220 

of rationale, 3) Objectives or research question, 4) Hypotheses, 5) Description of 221 

the intervention and control circumstances, 6) Interpretation of results (see 222 

Appendix). 223 

 224 

Statistical analysis 225 

Inter-rater reliability is calculated using Intra-Class Correlation Coefficients. In 226 

the event of disagreement, the assessments will be solved by consensus. The 227 

CONSORT-scores, MERSQI-scores, and MEdEx-scores are correlated to each 228 

other, to journal impact factor, and compared across papers published in 229 

journals dedicated to medical education and biomedical journals using 230 

parametric statistics if the conditions are met.   231 

 232 

Discussion and dissemination 233 

In parallel with the rise in publications in medical education over the last 234 

decades, increasing interest is being paid to systematically evaluate the quality of 235 

research conducted within this field. We chose to include three different quality 236 

measures in the data collection form for this systematic review. To evaluate the 237 

quality of reporting, the CONSORT checklist is included as a measure of the 238 
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degree to which current medical education research adhere to the guidelines 239 

endorsed by the World Association of Medical Editors, the International 240 

Committee of Medical Journal Editors (ICMJE), and the Council of Science Editors.14 241 

The second quality measure includes the MERSQI framework, which has been 242 

used extensively in several recent reviews.15-17 Although MERSQI-scores have 243 

been shown to correlate with journal impact factor,12 it provides limited 244 

information on the use of theory or clarity in the description of interventions. 245 

Hence, to account for the use of conceptual theoretical frameworks in medical 246 

education RCTs, we include a third quality measure, the MEdEx,  247 

 248 

We hypothesise that this review may demonstrate differences between different 249 

quality measures in RCTs reported in biomedical journals compared to those 250 

published in journals dedicated to medical education. We expect that RCTs 251 

reported in biomedical journals adhere more strictly to the CONSORT statement 252 

and use outcome measures that relate to the upper Kirkpatrick levels than RCTs 253 

reported in medical education journals. Finally, we hypothesise that RCTs 254 

published in medical education journals use theory in the rationale for their 255 

research question, methods, and in their interpretation of the results, whereas 256 

this may be missing in research published in biomedical or clinical journals.  257 

The review results will be submitted for publication in a peer-reviewed general 258 

medical journal and will be disseminated through relevant international 259 

conferences.  260 

The results of this review will help clarify the state of quality of education 261 

research by using common quality standards. The comparative analysis with 262 

clinical epidemiology will provide feedback for the medical education 263 
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community and contribute to raising the quality of research and improve the 264 

reporting of studies within this field.  265 

 266 

Funding statement: This review has been supported by the Laerdal Foundation.  267 

 268 
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Section/topic  # Checklist item  
Reported on 
page #  

TITLE   

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

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.  

2 

INTRODUCTION   

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

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

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.  

N/A – not 
subject for 
registration 
with 
PROSPERO 
as this is a 
methodological 
review. 

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.  
4 

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.  

5 

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

6 

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).  
6 

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.  

7 

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

8 
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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.  

8 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  8 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 

consistency (e.g., I
2
) for each meta-analysis.  

N/A 

 

Page 1 of 2  

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).  

8 

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

N/A 

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.  

N/A 

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.  

N/A 

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).  N/A 

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.  

N/A 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

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

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).  

N/A 

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).  

N/A 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  N/A 

FUNDING   
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

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.  

10 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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Abstract 48 

Introduction: Research in medical education has increased in volume over the 49 
last decades but concerns have been raised regarding the quality of trials 50 
conducted within this field. Randomised controlled trials (RCTs) involving 51 
educational interventions that are reported in biomedical journals have been 52 
criticised for insufficient conceptual, theoretical framework. RCTs published in 53 
journals dedicated to medical education, on the other hand, have been 54 
questioned regarding their methodological rigor. 55 
The aim of this study is therefore to assess the quality of RCTs of educational 56 
interventions reported in 2012 and 2013 in journals dedicated to medical 57 
education compared to biomedical journals with respect to objective quality 58 
criteria.   59 
 60 
Methods and analysis: RCTs published between 1 January 2012 and 31 December 61 
2013 in English are included. The search strategy is developed by the help of 62 
experienced librarians to search online databases for key terms. All of the 63 
identified RCTs are screened based on their titles and abstracts individually by 64 
the authors and then compared in pairs to assess agreement. Data is extracted 65 
from the included RCTs by independently scoring each RCT using a data 66 
collection form. The data collection form consists of four steps. Step 1 includes 67 
confirmation of RCT eligibility; Step 2 consists of the CONSORT checklist; Step 3 68 
consists of the MERSQI framework; Step 4 consists of a Medical Education 69 
Extension (MEdEx) to the CONSORT checklist. The MEdEx includes the following 70 
elements: Description of scientific background, explanation of rationale, quality 71 
of research questions and hypotheses, clarity in the description of the use of the 72 
intervention and control as well as interpretation of results.  73 
 74 
Ethics and Dissemination: This review is the first to systematically examine the 75 
quality of RCTs conducted in medical education. We plan to disseminate the 76 
results through publications and presentation at relevant conferences. Ethical 77 
approval is not sought for this review. 78 
 79 

Article summary 80 

Strengths and Limitations of this study  81 
 82 
Strengths: 83 

• The first systematic review of the quality of randomised controlled trials 84 
in medical education. 85 

• The use of duplicate, independent, and reproducible data coding of 86 
quality measures pertaining to research methodology and reporting.  87 

 88 
Limitations: 89 

• To provide a current state of evidence on trial quality, only studies 90 
reported from 2012 to 2013 are included in this review.  91 

• Only articles in English are included in this systematic review. 92 
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Introduction 93 

Medical education as a field has grown during the past twenty years. It has 94 

become a billion dollar industry accounting for about US$100 billion per year 95 

worldwide1 and increasing awareness of linking education to patient outcomes 96 

has brought focus on evidence-based medical education.2 The growing interest is 97 

reflected in the rise in number of publications within this area over the past 98 

several decades.3 However, this is not unproblematic, as several scholars have 99 

warned that the medical education research lacks methodological rigor.3 In a 100 

study of randomised controlled trials (RCTs) published between 2000 and 2003, 101 

a large proportion fell short of the criteria developed by the International 102 

Committee of Medical Journal Editors for reporting RCTs.4 Meanwhile, some 103 

argue that judging the quality of research being performed in medical education 104 

by any ‘objective’ checklist is insufficient.5 Instead, quality of medical education 105 

research should be based on the advancement of our theoretical understanding, 106 

rather than on how well a particular research methodology has been adopted. 5 107 

Other viewpoints state that whatever method is used should comply with the 108 

highest standards of practice for that design.6 Thus, two discourses of evaluating 109 

quality have been promoted. One is assessing quality against ‘gold-standards’ 110 

such as the checklists and guidelines, and another is judging the advancement of 111 

theory.  112 

In clinical epidemiological research, RCTs take on a central role when evaluating 113 

health care interventions. Since 2000, the CONSORT group has provided 114 

guidelines to improve the transparency and rigor when reporting randomised 115 

trials within biomedicine.7 Although the CONSORT statement does not include 116 
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recommendations for designing, conducting, and analysing trials, it indirectly 117 

affects design and conduct as transparent reporting may expose deficiencies in 118 

research if they exist7 Furthermore, CONSORT is informed by methodological 119 

theorists and practitioners in clinical epidemiology as well as biostatistics. 120 

Assessing quality of RCTs in medical education using the CONSORT statement 121 

may, however, not capture advancement of theory. Insufficient use of a 122 

conceptual theoretical framework may lead to failure to identify the active 123 

component of training interventions. Furthermore, poor description of context of 124 

the study as well as trainee characteristics limit the external validity in terms of 125 

generalizability to other settings and populations. Reporting should therefore 126 

also relate the study to a relevant theoretical context to justify how it uses and 127 

advances existing theory5 including thorough descriptions of context, 128 

educational intervention and control circumstances, and trainee characteristics.8 129 

However, these aspects are not assessed using the CONSORT statement and 130 

other measures to evaluate study quality within medical education research may 131 

be warranted. To further evolve our understanding of quality of RCTs conducted 132 

in medical education, we aim to explore the adherence to standardised quality 133 

criteria as well as the use of theory in recent literature. The research question of 134 

this review is:  135 

 136 

In randomised controlled trials in medical education reported between 2012 and 137 

2013, what characterises the quality of papers published in journals dedicated to 138 

medical education compared to papers published in biomedical journals with 139 

respect to objective quality criteria? 140 

 141 
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Methods 142 

This systematic review is designed according to the seven-step approach 143 

recommended for conducting systematic reviews in medical education2 and 144 

reported according to the PRISMA statement.9  145 

 146 

Study eligibility 147 

Broad inclusion criteria are used to obtain a broad range of randomised trials in 148 

medical education. Studies published between 1 January 2012 and 31 December 149 

2013 in English are included. This period is chosen as new guidelines for 150 

reporting randomised trials were published in June 2010 and previous studies 151 

argued that the evaluation of reporting guidelines should first be evaluated 18-152 

24 months following publication.10-11 All research papers in medical education 153 

using randomised designs are included. Medical education research is defined as 154 

“any original research study pertaining to medical students, residents, fellows, 155 

faculty development, or continuing medical education for physicians.”12  Using 156 

this definition, studies on veterinary-, nursing-, pharmacist-, physiotherapist- 157 

and dentistry education research are not eligible. Parallel group studies, cross-158 

over studies, non-inferiority and equivalence studies are all included whereas 159 

pseudo-randomised studies are not.  160 

 161 

Search 162 

The search strategy is developed by the help of experienced librarians to search 163 

MEDLINE, EMBASE, CINAHL, PsychINFO, ERIC, Web of Science, and Scopus for 164 

key terms. These terms include truncated search on random* and MeSH terms 165 
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relating to medical education (e.g. "Education, Professional"). Related domains 166 

are also included in the search to account for research not categorised under 167 

medical education (e.g. health professions education, simulation, undergraduate 168 

medical education, technology-enhanced education, clinical reasoning, skills 169 

assessment, education professional, student health occupation, internship and 170 

residency, curriculum planning, instructional method, self-directed learning etc.). 171 

The search is supplemented by adding the reference-lists of recent reviews in 172 

simulation-based medical education and with authors’ records of studies 173 

published in the period of interest. The authors’ records are used to refine the 174 

search strategy in an iterative way so that as many relevant randomised studies 175 

as possible are included in the online search.  176 

 177 

Study selection 178 

All of the identified studies are screened based on their titles and abstracts 179 

individually and compared in pairs to assess agreement so that all studies have 180 

been screened by two authors. Potential disagreement is solved by discussion 181 

until consensus is reached. If the title or abstract is insufficient for determining 182 

eligibility, the full text is reviewed. If consensus cannot be reached by two of the 183 

co-authors, the whole author team will decide whether to include the paper or 184 

not. The agreement between the raters is determined using intra-class 185 

correlation coefficients (ICCs).  186 

 187 
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Data collection process 188 

Data is extracted from included studies by duplicate and independent scoring of 189 

each study using a data collection form. The data collection form consists of four 190 

steps. Step 1 includes confirmation of study eligibility; Step 2 consists of the 191 

CONSORT checklist; Step 3 consists of the Medical Education Research Study 192 

Quality Instrument (MERSQI) framework; Step 4 consists of a Medical Education 193 

Extension to the CONSORT statement developed by the review group.  194 

 195 

Step 1. The first step includes confirmation of study eligibility, extraction of 196 

Study ID (created by review author) as well as name and focus of journal 197 

(medical education/biomedical). 198 

Step 2. The dichotomous CONSORT checklist is completed by ticking off each 199 

item when either present (=1), absent (=0), or not applicable (N/A). The 200 

CONSORT statement recommends that researchers provide a scientific 201 

background for the study as well as present specific objectives and hypothesis, 202 

thoroughly describe the intervention and control conditions, randomisation 203 

procedure, data analysis and interpretation of results.  204 

Step 3. The Jadad Scale for reporting randomised trials13 is used to assess the 205 

methodological rigor of the included studies. The Jadad scale consists of three 206 

items pertaining to randomisation procedure, blinding, and participant 207 

withdrawal or dropouts. 208 

Step 4. The Medical Education Research Study Quality Instrument (MERSQI)12 is 209 

used to provide an established measure of study quality and scores are 210 

compared in pairs and discussed until consensus. Evidence of validity of the 211 

MERSQI framework has been established in a previous study.12 The MERSQI 212 
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framework provides a measure of trial size (single- or multiple institutions), 213 

validity of assessment instruments used, and the Kirkpatrick level of outcome 214 

measures used (a taxonomy for classifying training programmes). Hence, studies 215 

of a certain size and focusing on patient outcomes would receive higher scores 216 

than single-institution studies that assess the impact of interventions on health 217 

care professionals’ knowledge or behaviour in a simulated setting.  218 

Step 5. The Medical Education Extension (MEdEx) is developed by the study 219 

group through a literature review of relevant quality research in medical 220 

education. To further advance our understanding of the use of theory in the 221 

scientific background of the RCTs, the reporting of specific hypotheses, clarity of 222 

description of interventions14 and controls, and the use of theory in the 223 

interpretation of the observed results, we chose to include these factors in a 224 

medical education extension (MEdEx) to the CONSORT checklist.  In step 4, the 225 

following items are therefore included: 1) Scientific background,5 2) Explanation 226 

of rationale,5 3) Objectives or research question,4, 6 4) Hypotheses,4, 6 5) 227 

Description of the intervention and control circumstances,6, 8, 14 6) 228 

Interpretation4, 5, 12 of results (see Appendix). 229 

 230 

Statistical analysis 231 

Inter-rater reliability is calculated using Intra-Class Correlation Coefficients. In 232 

the event of disagreement, the assessments will be solved by consensus. 233 

Descriptive statistics for each of the three different quality measures will be 234 

performed. Logistic regression will be performed using journal type as 235 

dependent and CONSORT-scores, MERSQI-scores, and MEdEx-scores as 236 
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predictor variables. Multiple regression using the same predictor variables and 237 

journal impact factor will also be performed to assess the relation between 238 

quality measures and journal impact factor.  239 

 240 

Discussion and dissemination 241 

In parallel with the rise in publications in medical education over the last 242 

decades, increasing interest is being paid to systematically evaluate the quality of 243 

research conducted within this field. We chose to include three different quality 244 

measures in the data collection form for this systematic review. To evaluate the 245 

quality of reporting, the CONSORT checklist is included as a measure of the 246 

degree to which current medical education research adhere to the guidelines 247 

endorsed by the World Association of Medical Editors, the International 248 

Committee of Medical Journal Editors (ICMJE), and the Council of Science Editors.15 249 

The second quality measure includes the MERSQI framework, which has been 250 

used extensively in several recent reviews.16-18 Although MERSQI-scores have 251 

been shown to correlate with journal impact factor,12 it provides limited 252 

information on the use of theory or clarity in the description of interventions. 253 

Hence, to account for the use of conceptual theoretical frameworks in medical 254 

education RCTs, we plan to include a third quality measure in terms of the 255 

MEdEx framework. 256 

 257 

We hypothesise that this review may demonstrate differences between different 258 

quality measures in RCTs reported in biomedical journals compared to those 259 

published in journals dedicated to medical education. We expect that RCTs 260 
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reported in biomedical journals adhere more strictly to the CONSORT statement 261 

and use outcome measures that relate to the upper Kirkpatrick levels than RCTs 262 

reported in medical education journals. Finally, we hypothesise that RCTs 263 

published in medical education journals use theory in the rationale for their 264 

research question, methods, and in their interpretation of the results, whereas 265 

this may be missing in research published in biomedical or clinical journals.  266 

The review results will be submitted for publication in a peer-reviewed general 267 

medical journal and will be disseminated through relevant international 268 

conferences.  269 

The results of this review will help clarify the state of quality of education 270 

research by using common quality standards. The comparative analysis with 271 

clinical epidemiology will provide feedback for medical education researchers 272 

and contribute to raising the quality of research and improve the reporting of 273 

studies within this field.  274 

 275 

 276 

 277 

 278 

 279 

 280 

 281 

 282 

 283 

 284 

 285 
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Abstract 48 

Introduction: Research in medical education has increased in volume over the 49 
last decades but concerns have been raised regarding the quality of trials 50 
conducted within this field. Randomised controlled trials (RCTs) involving 51 
educational interventions that are reported in biomedical journals have been 52 
criticised for insufficient conceptual, theoretical framework. RCTs published in 53 
journals dedicated to medical education, on the other hand, have been 54 
questioned regarding their methodological rigor. 55 
The aim of this study is therefore to assess the quality of RCTs of educational 56 
interventions reported in 2012 and 2013 in journals dedicated to medical 57 
education compared to biomedical journals with respect to objective quality 58 
criteria.   59 
 60 
Methods and analysis: RCTs published between 1 January 2012 and 31 December 61 
2013 in English are included. The search strategy is developed by the help of 62 
experienced librarians to search online databases for key terms. All of the 63 
identified RCTs are screened based on their titles and abstracts individually by 64 
the authors and then compared in pairs to assess agreement. Data is extracted 65 
from the included RCTs by independently scoring each RCT using a data 66 
collection form. The data collection form consists of four steps. Step 1 includes 67 
confirmation of RCT eligibility; Step 2 consists of the CONSORT checklist; Step 3 68 
consists of the MERSQI framework; Step 4 consists of a Medical Education 69 
Extension (MEdEx) to the CONSORT checklist. The MEdEx includes the following 70 
elements: Description of scientific background, explanation of rationale, quality 71 
of research questions and hypotheses, clarity in the description of the use of the 72 
intervention and control as well as interpretation of results.  73 
 74 
Ethics and Dissemination: This review is the first to systematically examine the 75 
quality of RCTs conducted in medical education. We plan to disseminate the 76 
results through publications and presentation at relevant conferences. Ethical 77 
approval is not sought for this review. 78 
 79 

Article summary 80 

Strengths and Limitations of this study  81 
 82 
Strengths: 83 

• The first systematic review of the quality of randomised controlled trials 84 
in medical education. 85 

• The use of duplicate, independent, and reproducible data coding of 86 
quality measures pertaining to research methodology and reporting.  87 

 88 
Limitations: 89 

• To provide a current state of evidence on trial quality, only studies 90 
reported from 2012 to 2013 are included in this review.  91 

• Only articles in English are included in this systematic review. 92 
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Introduction 93 

Medical education as a field has grown during the past twenty years. It has 94 

become a billion dollar industry accounting for about US$100 billion per year 95 

worldwide1 and increasing awareness of linking education to patient outcomes 96 

has brought focus on evidence-based medical education.2 The growing interest is 97 

reflected in the rise in number of publications within this area over the past 98 

several decades.3 However, this is not unproblematic, as several scholars have 99 

warned that the medical education research lacks methodological rigor.3 In a 100 

study of randomised controlled trials (RCTs) published between 2000 and 2003, 101 

a large proportion fell short of the criteria developed by the International 102 

Committee of Medical Journal Editors for reporting RCTs.4 Meanwhile, some 103 

argue that judging the quality of research being performed in medical education 104 

by any ‘objective’ checklist is insufficient.5 Instead, quality of medical education 105 

research should be based on how well thethe advancement of our theoretical 106 

understanding of a problem becomes, rather than on how well a particular 107 

research methodology has been adopted. 5 Other viewpoints state that whatever 108 

method is used should comply with the highest standards of practice for that 109 

design.6 Thus, two discourses of evaluating quality have been promoted. One is 110 

assessing quality against ‘gold-standards’ such as the checklists and guidelines, 111 

and another is judging the advancement of theory.  112 

In clinical epidemiological research, RCTs take on a central role when evaluating 113 

health care interventions. Since 2000, the CONSORT group has provided 114 

guidelines to improve the transparency and rigor when reporting randomised 115 

trials within biomedicine.7 Although the CONSORT statement does not include 116 Formatted: Superscript
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recommendations for designing, conducting, and analysing trials, it indirectly 117 

affects design and conduct as transparent reporting may expose deficiencies in 118 

research if they exist7 Furthermore, CONSORT is informed by methodological 119 

theorists and practitioners in clinical epidemiology as well as biostatistics. 120 

Assessing quality of RCTs in medical education using the CONSORT statement 121 

may, however, not capture advancement of theory. Insufficient use of a 122 

conceptual theoretical framework may lead to failure to identify the active 123 

component of training interventions. Furthermore, and poor description of 124 

context of the study as well as trainee characteristics limit the external validity in 125 

terms of generalizability to other settings and populations. Reporting should 126 

therefore also relate the study to a relevant theoretical context to justify how it 127 

uses and advances existing theory5 including thorough descriptions of context, 128 

educational intervention and control circumstances, and trainee characteristics.8 129 

However, these aspects are not assessed using the CONSORT statement and 130 

other measures to evaluate study quality within medical education research may 131 

be warranted. To further evolve our understanding of quality of RCTs conducted 132 

in medical education, we aim to explore the adherence to standardised quality 133 

criteria as well as the use of theory in recent literature. The research question of 134 

this review is:  135 

 136 

In randomised controlled trials in medical education reported between 2012 and 137 

2013, what characterises the quality of papers published in journals dedicated to 138 

medical education compared to papers published in biomedical journals with 139 

respect to objective quality criteria? 140 

 141 
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Methods 142 

This systematic review is designed according to the seven-step approach 143 

recommended for conducting systematic reviews in medical education2 and 144 

reported according to the PRISMA statement.9  145 

 146 

Study eligibility 147 

Broad inclusion criteria are used to obtain a broad range of randomised trials in 148 

medical education. Studies published between 1 January 2012 and 31 December 149 

2013 in English are included. This period is chosen as new guidelines for 150 

reporting randomised trials were published in June 2010 and previous studies 151 

argued that the evaluation of reporting guidelines should first be evaluated 18-152 

24 months following publication.10-11 All research papers in medical education 153 

using randomised designs are included. Medical education research is defined as 154 

“any original research study pertaining to medical students, residents, fellows, 155 

faculty development, or continuing medical education for physicians.”12  Using 156 

this definition, studies on veterinary-, nursing-, pharmacist-, physiotherapist- 157 

and dentistry education research are not eligible. Parallel group studies, cross-158 

over studies, non-inferiority and equivalence studies are all included whereas 159 

pseudo-randomised studies are not.  160 

 161 

Search 162 

The search strategy is developed by the help of experienced librarians to search 163 

MEDLINE, EMBASE, CINAHL, PsychINFO, ERIC, Web of Science, and Scopus for 164 

key terms. These terms include truncated search on random* and MeSH terms 165 
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relating to medical education (e.g. "Education, Professional"). Related domains 166 

are also included in the search to account for research not categorised under 167 

medical education (e.g. health professions education, simulation, undergraduate 168 

medical education, technology-enhanced education, clinical reasoning, skills 169 

assessment, education professional, student health occupation, internship and 170 

residency, curriculum planning, instructional method, self-directed learning etc.). 171 

The search is supplemented by adding the reference-lists of recent reviews in 172 

simulation-based medical education and with authors’ records of studies 173 

published in the period of interest. The authors’ records are used to refine the 174 

search strategy in an iterative way so that as many relevant randomised studies 175 

as possible are included in the online search.  176 

 177 

Study selection 178 

All of the identified studies are screened based on their titles and abstracts 179 

individually and compared in pairs to assess agreement so that all studies have 180 

been screened by two authors. Potential disagreement is solved by discussion 181 

until consensus is reached. If the title or abstract is insufficient for determining 182 

eligibility, the full text is reviewed. If consensus cannot be reached by two of the 183 

co-authors, the whole author team will decide whether to include the paper or 184 

not. The agreement between the raters is determined using intra-class 185 

correlation coefficients (ICCs).  186 

 187 
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Data collection process 188 

Data is extracted from included studies by duplicate and independent scoring of 189 

each study using a data collection form. The data collection form consists of four 190 

steps. Step 1 includes confirmation of study eligibility; Step 2 consists of the 191 

CONSORT checklist; Step 3 consists of the Medical Education Research Study 192 

Quality Instrument (MERSQI) framework; Step 4 consists of a Medical Education 193 

Extension to the CONSORT statement developed by the review group.  194 

 195 

Step 1. The first step includes confirmation of study eligibility, extraction of 196 

Study ID (created by review author) as well as name and focus of journal 197 

(medical education/biomedical). 198 

Step 2. The dichotomous CONSORT checklist is completed by ticking off each 199 

item when either present (=1), absent (=0), or not applicable (N/A). The 200 

CONSORT statement recommends that researchers provide a scientific 201 

background for the study as well as present specific objectives and hypothesis, 202 

thoroughly describe the intervention and control conditions, randomisation 203 

procedure, data analysis and interpretation of results.  204 

Step 3. The Jadad Scale for reporting randomised trials13 is used to assess the 205 

methodological rigor of the included studies. The Jadad scale consists of three 206 

items pertaining to randomisation procedure, blinding, and participant 207 

withdrawal or dropouts. 208 

Step 43. The Medical Education Research Study Quality Instrument (MERSQI)12 is 209 

used to provide an established measure of study quality and scores are 210 

compared in pairs and discussed until consensus. Evidence of validity of the 211 

MERSQI framework has been established in a previous study.12 The MERSQI 212 
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framework provides a measure of trial size (single- or multiple institutions), 213 

validity of assessment instruments used, and the Kirkpatrick level of outcome 214 

measures used (a taxonomy for classifying training programmes). Hence, studies 215 

of a certain size and focusing on patient outcomes would receive higher scores 216 

than single-institution studies that assess the impact of interventions on health 217 

care professionals’ knowledge or behaviour in a simulated setting.  218 

Step 54. The Medical Education Extension (MEdEx) is developed by the study 219 

group through a literature review of relevant quality research in medical 220 

education. To further advance our understanding of the use of theory in the 221 

scientific background of the RCTs, the reporting of specific hypotheses, clarity of 222 

description of interventions143 and controls, and the use of theory in the 223 

interpretation of the observed results, we chose to include these factors in a 224 

medical education extension (MEdEx) to the CONSORT checklist.  In step 4, the 225 

following items are therefore included: 1) Scientific background,5 2) Explanation 226 

of rationale,5 3) Objectives or research question,4, 6 4) Hypotheses,4, 6 5) 227 

Description of the intervention and control circumstances,6, 8, 14 6) 228 

Interpretation4, 5, 12 of results (see Appendix). 229 

 230 

Statistical analysis 231 

Inter-rater reliability is calculated using Intra-Class Correlation Coefficients. In 232 

the event of disagreement, the assessments will be solved by consensus. 233 

Descriptive statistics for each of the three different quality measures will be 234 

performed. Logistic regression will be performed using journal type as 235 

dependent and The CONSORT-scores, MERSQI-scores, and and MEdEx-scores as 236 
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predictor variables.  Multiple regression using the same predictor variables and 237 

journal impact factor will also be performed to assess the relation between 238 

quality measures and journal impact factor. are correlated to each other, to 239 

journal impact factor, and compared across papers published in journals 240 

dedicated to medical education and biomedical journals using parametric 241 

statistics if the conditions are met.   242 

 243 

Discussion and dissemination 244 

In parallel with the rise in publications in medical education over the last 245 

decades, increasing interest is being paid to systematically evaluate the quality of 246 

research conducted within this field. We chose to include three different quality 247 

measures in the data collection form for this systematic review. To evaluate the 248 

quality of reporting, the CONSORT checklist is included as a measure of the 249 

degree to which current medical education research adhere to the guidelines 250 

endorsed by the World Association of Medical Editors, the International 251 

Committee of Medical Journal Editors (ICMJE), and the Council of Science 252 

Editors.154 The second quality measure includes the MERSQI framework, which 253 

has been used extensively in several recent reviews.165-187 Although MERSQI-254 

scores have been shown to correlate with journal impact factor,12 it provides 255 

limited information on the use of theory or clarity in the description of 256 

interventions. Hence, to account for the use of conceptual theoretical 257 

frameworks in medical education RCTs, we plan to include a third quality 258 

measure in terms of, the MEdEx framework.,  259 

 260 
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We hypothesise that this review may demonstrate differences between different 261 

quality measures in RCTs reported in biomedical journals compared to those 262 

published in journals dedicated to medical education. We expect that RCTs 263 

reported in biomedical journals adhere more strictly to the CONSORT statement 264 

and use outcome measures that relate to the upper Kirkpatrick levels than RCTs 265 

reported in medical education journals. Finally, we hypothesise that RCTs 266 

published in medical education journals use theory in the rationale for their 267 

research question, methods, and in their interpretation of the results, whereas 268 

this may be missing in research published in biomedical or clinical journals.  269 

The review results will be submitted for publication in a peer-reviewed general 270 

medical journal and will be disseminated through relevant international 271 

conferences.  272 

The results of this review will help clarify the state of quality of education 273 

research by using common quality standards. The comparative analysis with 274 

clinical epidemiology will provide feedback for the medical education 275 

communitymedical education researchers and contribute to raising the quality of 276 

research and improve the reporting of studies within this field.  277 

 278 
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Appendix 1. 

 

Extension to the CONSORT statement  

 

 

The column on the left-hand side is selected CONSORT elements. The column on 

the right represents the coding extensions specific for this study. All of these 

additional items are rated on three-point scales.  

2a Scientific 

background 

and 

explanation of 

rationale 
 

 

• Scientific background (maximum score = 3) include the 

use of 

 

1) Educational instruments. Score = 1.0 Example: 

Simulation-based medical education, use of assessment 

instruments with validity evidence.  

2) Educational concepts. Score = 1.0  

Example: Deliberate practice, self-directed learning. 

3) Educational theories. Score = 1.0  

Example: Cognitive load theory, developmental frameworks. 

 

• Explanation of rationale is the clinical rationale or 

justification for conducting the study. Maximum score = 

3. 

 

1) Clinical background. Score = 1.5.  
Example: “laparoscopic surgery has long learning curves and 

complications occurs more frequently with inexperienced 

surgeons.” 

2) Justification of the use of intervention. Score = 1.5. 
Example: “Simulation-based training has been shown to be 

useful for initial training and may therefore reduce the number 

of complications…”  

  

2b Specific 

objectives or 

hypotheses 

• Objectives or research question (maximum score = 3) 

include specifications of 

 

1) Setting and population (Each = 0.5) 

2) Intervention and control (Each = 0.5) 

3) Outcome measures (Each = 0.1) 

 

• Hypotheses are proposed effects or mechanisms of 

action.  

 

1) Score = 3 if stated clearly as a hypothesis  
Example: Our hypothesis was that…  

2) Score 1.5 if potential mechanisms of actions are 

stated but not explicitly called a hypothesis  
Example: “Simulation-based training has previously shown 

improved operative performances and may therefore also reduce 

complications…” 

3) Score=0 if no mechanism of action is proposed or no 

specific hypothesis is suggested. 
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Example: Effective communication is difficult. We aimed to 

explore if a simulated patient programme improved students’ 

confidence in… 

5 The 

interventions 

for each group 

with sufficient 

details to allow 

replication, 

including how 

and when they 

were actually 

administered 

 

• Description of the use of the intervention and control 

(maximum score = 3) include 

 

1) Detailed description of the type of intervention and 

control conditions. Score = 1 
Example: Type of simulation or type of learner interaction. 

2) Detailed description of instructions/information 

available to participants. Score = 1 
Example:  Verbal or written instructions available prior to and 

during the intervention and additional resources such as 

textbooks, web-based learning material etc.  

3) Detailed description of the supervision/ assessment/ 

feedback provided, the amounts available and the 

qualifications/training of the persons providing 

supervision/ assessment /feedback.  Score = 1. 
Example: How much feedback was provided, how was it provided, 

by whom and for how much time? 

Interpretations • Interpretation of results (maximum score = 3) includes 

 

1) Reported consistent with the observed results (Score 

= 1.5). 
Example: “These significantly higher performance-scores suggest 

that simulation-training of junior surgeons may lead to superior 

performance in the OR”.  

2) Integration of results and interpretation into existing 

educational theory. (Score = 1.5) 
Example: “These results are consistent with cognitive load theory 

suggesting that…” 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

Section/topic  # Checklist item  
Reported on 
page #  

TITLE   

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

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.  

2 

INTRODUCTION   

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

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

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.  

N/A – not 
subject for 
registration 
with 
PROSPERO 
as this is a 
methodological 
review. 

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.  
4 

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.  

5 

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

6 

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).  
6 

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.  

7 

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

8 
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PRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 ChecklistPRISMA 2009 Checklist 

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.  

8 

Summary measures  13 State the principal summary measures (e.g., risk ratio, difference in means).  8 

Synthesis of results  14 Describe the methods of handling data and combining results of studies, if done, including measures of 

consistency (e.g., I
2
) for each meta-analysis.  

N/A 

 

Page 1 of 2  

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).  

8 

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

N/A 

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.  

N/A 

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.  

N/A 

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).  N/A 

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.  

N/A 

Synthesis of results  21 Present results of each meta-analysis done, including confidence intervals and measures of consistency.  N/A 

Risk of bias across studies  22 Present results of any assessment of risk of bias across studies (see Item 15).  N/A 

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

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).  

N/A 

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).  

N/A 

Conclusions  26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  N/A 

FUNDING   
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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.  

10 

 
From:  Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. 
doi:10.1371/journal.pmed1000097  

For more information, visit: www.prisma-statement.org.  
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