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Abstract

Objectives: An evaluation of emergency medicine (EM) research was completed by: 

exploring the scientific quality of systematic reviews (SR) published in EM journals since the 

introduction of the QUOROM guidelines and evaluating publication rates of meeting abstracts. 

Methods: SRs published from 2000-2004 were compared to reviews published from 1988-1998 in 

5 key EM journals. Publication rate, time to publication and the impact of publication bias were 

evaluated for all randomized clinical trial abstracts presented at Society of Academic Emergency 

Medicine (SAEM) meetings (1995-2003). Results: The quality of EM SRs is unacceptably low, and 

reviews have not improved since the QUOROM was published. Abstracts are published at a 

slightly lower rate than other specialty societies; however, commonly reported biases were not 

identified in the EM literature. Conclusions: Researchers, authors and readers must be cautious 

when interpreting the evidence from published EM literature; efforts to improve the quality of 

evidence in emergency medicine should continue.
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1

CHAPTER 1: Introduction

"Those who are enamoured o f practice without science are like a pilot 
who goes into a ship without rudder o r compass and 

never has any certainty where he is going.
Practice should always be based upon a sound knowledge o f theory, 

o f which perspective is the guide and gateway, 
and without it nothing can be done well in any kind o f painting. "

Leonardo da Vinci, Notebooks, 1508-1518.

1.1. Overview

Evidence-based medicine (EBM) was first defined about twelve years ago1 as the 

integration of the best research evidence with clinical expertise and patient values into clinical 

decision-making2’3. This definition of EBM reflects a model for thinking (a shift of scientific 

paradigm for many4) on how to teach, learn and practice medicine and the allied health sciences.

It is also about the translation of research findings into clinical practice to more effectively make 

clinical decisions for patients’ care2’5. The hallmark of the evidence-based practice is that, for any 

particular clinical decision, the strength of the evidence, and therefore the degree of certainty (or 

uncertainty) can be known. That is to say, EBM is not an exercise for academicians or 

researchers; it is not about learning to do research solely, but a conceptual advance to facilitate the 

incorporation of medical innovation into the multi-faceted clinical decision making process.

There has been considerable interest and debate about the value EBM has on medical 

practice and the quality of patient health care. Cohen et al.6 compiled and analyzed the criticisms 

EBM has received over the last 10 years. They found that the debate tends to revolve around five 

recurring themes: reliance on empiricism, narrow definition of evidence, lack of evidence of 

efficacy, limited usefulness for individual patients, and threats to the autonomy of the doctor/patient 

relationship6. They conclude that, although imperfect in many senses, EBM is widely recognized 

as an undeniable advance in guiding health care decisions and facilitating the discussion of health 

care issues with patients, which must continue to evolve in various areas of academic medicine6. 

Newer approaches to EBM7 incorporate an intuitive component that turns the decision-making 

process into a more context-sensitive reasoning process, which is independent of mere cause-and- 

effect logic considerations.
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Emergency medicine (EM) is a relatively new medical specialty based on the knowledge 

and skills required for the prevention, diagnosis and management of acute and urgent aspects of 

illness and injury affecting patients of all age groups with a full spectrum of episodic 

undifferentiated physical and behavioural disorders. It further encompasses an understanding of 

the development of pre-hospital and in-hospital emergency medical systems and the skills 

necessary for their functioning8. Finally, it is a frenetic and uncontrolled clinical setting where 

patient volume and acuity are largely unpredictable and where just-in-time evidence is particularly 

needed.

Emergency medicine has grown rapidly and expanded within the hospital systems in 

Canada and worldwide, demanding the use of the strongest scientific evidence to guide clinical 

decisions and practice9. The specialty of emergency medicine has also evolved as a respected 

academic area. From the constitution of the first periodical scientific publication in emergency 

medicine in 1969 (Emergency medicine; Quadrant Healthcom, USA) to the establishment of the 

most recent emergency medicine publication in 2004 (Emergency Medicine Australasia; Blackwell 

Publications, Australia), approximately 38 indexed peer-reviewed emergency medicine journals 

have disseminated a dynamic body of research, educational and medical advances in the field.

Evidence-based emergency medicine is a growing movement within the discipline of 

emergency medicine. The adoption of this approach has, however, involved a big challenge: A 

call for excellence and higher standards of scientific evidence in emergency medicine research to 

be applied for the care of patients in pre-hospital and emergency care settings9. By endorsing 

EBM principles and methods, emergency medicine researchers are committed to improve the 

quality of the evidence produced, particularly when therapeutic or preventive interventions are 

considered.

Rules of evidence have been established to classify the grade of evidence upon which 

strength of recommendations can be developed10. According to these, randomized controlled 

trials (RCTs) and systematic reviews have been broadly recognised as the strongest 

methodological approaches for research questions related to the effects of treatments or 

interventions. Alternatively, the prospective cohort has been broadly recognized as the strongest 

methodological approach for research questions related to the diagnosis of diseases in health care.

The RCT is considered the strongest design for a clinical study on the 

efficacy/effectiveness of a health care intervention. Generation of a randomization sequence to
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assign participants to treatment groups is the first crucial element for a RCT by ensuring that the 

patients in each group do not differ in known and potentially important prognostic variables, except 

for the treatment under investigation. Implementation of the randomization sequence, while 

concealing it at least until participants have been assigned to the treatment groups (allocation 

concealment), is the important second element, without which, randomization collapses in a tria l11.

Alternatively, systematic reviews summarize, analyze and report the combined results of a 

number of RCTs (or cohort studies in diagnostic SRs), with the “unit of analysis” being the 

individual study rather than the individual patient. Meta-analyses in particular, can increase the 

power and precision of treatment effect estimates.

These rules of evidence for therapeutic interventions classify studies based on the 

empirical power of the research design perse. Nevertheless, the evidence produced by the 

individual studies still needs to be assessed for strengths and weaknesses in terms of its validity 

(or methodological quality). Methodological quality can be defined as the extent to which the 

design and conduct of a study are likely to have prevented systematic errors (bias) which would 

threaten the meaningfulness of the research process and distort the estimation of the effect 

measures and the conclusions of the study12

The objective of this thesis is to complete a critical evaluation of the methodological quality 

of emergency medicine research produced in recent years under the form of systematic reviews 

and RCTs. This thesis is presented in a paper format, with chapters written as stand-alone 

manuscripts with the intent that one publication per chapter will be submitted. For each theme, a 

structured review of the available scientific literature on the topic under study will be presented as 

an orientation to the field of study. The study methodology will then be described in terms of the 

research objectives, research design, selection criteria, evaluation of the methodological quality, 

and data collection and analysis procedures. Finally, results are presented, interpreted and 

discussed in light of the results of similar studies.

Chapter 2 will present an overview of methodological quality of reports of systematic 

reviews relevant to a variety of biomedical areas. Chapter 3 will focus on the methodological 

quality of reports of systematic reviews published in major emergency medicine journals. The 

evolution of scientific methods and quality of a cohort of systematic reviews published from January 

2000 to March 2004 will be compared to a cohort of systematic reviews published during the period 

of 1988-1998. The relationship between methodological quality and other characteristics of the
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systematic reviews published in major emergency medicine journals will also be explored. Finally, 

an evaluation of potential prognostic variables that may predict the quality of systematic reviews in 

the emergency medicine literature will be presented.

Chapter 4 will focus on the issue of publication bias in emergency medicine research under 

the form of RCTs. Publication rates of RCTs abstracts presented at a major emergency medicine 

scientific annual meeting from 1995 to 2003 will be identified. Abstract characteristics associated 

with subsequent publication and whether different types of publication bias affected CCT/RCTs in 

emergency medicine research (i.e. positive results bias, time-lag bias, grey literature bias, and 

place of publication bias) will be also evaluated.

In Chapter 5, the results of previous chapters are summarized and discussed in the 

context of existing research. General conclusions are provided as well as an evaluation of the 

research methodology employed for this study. Implications for practice and research in 

emergency medicine are discussed and recommendations for future research are made. This 

approach provides an opportunity to review the literature of both abstract publication bias as well 

as reviews of reviews. It further permits an evaluation of the changes in EM systematic reviews 

since the publication of the QUOROM statement (Quality of Reporting of Meta-analyses) and will 

also provide the first evaluation of publication bias of RCTs ever reported in EM.
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CHAPTER 2: Overview of reports on the quality of systematic reviews

2.1. Introduction

Evidence-based medicine is a growing movement within the discipline of emergency 

medicine. The adoption of this approach has involved a call for excellence and higher standards of 

scientific evidence in emergency medicine research 1. Typical time constraints of the emergency 

medicine practitioner, however, hinder a critical review of all the rapidly expanding medical 

literature. As it is unlikely that the state of scientific knowledge will ever be reflected in the results 

of a single study, a proper appraisal of the most up-to-date evidence requires an inclusive search 

of the available research2. The use of systematic approaches to identify, assess, and synthesize 

the findings of contemporary research is one means of addressing this problem3'4. In the event of 

a large collection of research on a single topic, systematic reviews may be the most appropriate 

summary evidence available to the busy clinician. This method of aggregating different and often 

seemingly conflicting results from similar studies (i.e., randomized, controlled clinical trials) has 

achieved an important role in providing useful information to inform clinical decisions5'6.

Systematic reviews have been defined as reviews of the evidence that, in their ideal form, 

address a focused formulated question by using a structured, a priori, well-defined systematic 

approach and explicit methods to identify, select, critically appraise and combine the results of 

relevant primary research7’9' As retrospective and observational studies, systematic reviews are 

inherently open to systematic and random errors8'9. Compared to narrative reviews, systematic 

reviews use a more structured and rigorous approach to minimize bias and random error in the 

identification, collection, appraisal, and interpretation of relevant primary studies, thus providing 

more reliable results upon which to draw conclusions and make decisions10. Among the scientific 

strategies to limit the effects of systematic and random errors on the results of the review, 

investigators develop explicit eligibility criteria in terms of the patient population, the specific 

intervention or exposure, the comparison groups, the outcome measures and the range of 

acceptable studies. A comprehensive search strategy to identify all the published and unpublished 

literature relevant for the research question is designed, and an evaluation of the methodological 

quality of studies for inclusion is provided 11. The goal is to render the review process transparent 

and capable of being reproduced.
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Systematic reviews may also include a quantitative synthesis of individual results (i.e., 

meta-analysis) to produce a pooled estimate of the outcome of interest for a particular intervention. 

They may also incorporate non-quantitative appraisals, evidence tables and analysis of individual 

studies as well as other sources of evidence12’13.

When the process is conducted in a methodological and comprehensive manner and the 

results interpreted in a clinically relevant way, systematic reviews can help summarize existing 

information on a specific topic and clarify the limits of information, providing a basis for rational 

decision making in clinical practice and public health medicine14 They can also pinpoint areas in 

which future research is needed and guide allocation of resources15.

While the discipline of systematic reviews has evolved (with a 500-fold increase in the 

number of published meta-analyses in the past decade16), it became apparent that not all 

systematic reviews are created using the same rigorous methods. Like any other form of research, 

variations in methodological quality associated with systematic reviews raise questions regarding 

the validity and relevance of their findings17’18. The value of a systematic review largely depends 

on the quality of the review process itself and the scientific methods that have been employed to 

minimize random error and bias. On the other hand, the validity of their results also depends on 

the quality of the trials: if the raw material is flawed, then the systematic review conclusions will be 

equally weak. What is important is not simply that systematic reviews are published, but, rather, 

how good those reviews are, and how well they inform 19. As Oxman and colleagues have said, 

“the fact that a review article is published in a peer-reviewed journal, even a prestigious one, is no 

guarantee of scientific quality” 3.

Systematic reviews are retrospective studies that are not immune to bias. The process 

requires a host of judgments regarding the search of information, the selection of individual studies 

for evaluation, the weight assigned to each study, the methods for combining them and, the 

conclusions reached. Each of these judgments requires assumptions, and each assumption can 

introduce bias20.

Other methodological shortcomings in conducting and reporting systematic reviews that 

may introduce bias and compromise conclusions include the absence of clearly defined inclusion 

and exclusion criteria, inadequate searches for relevant studies, lack of assessment of the 

methodological quality of the individual studies, and lack of investigation of sources of 

heterogeneity in the findings21-24. For example, a thorough literature search is important to avoid
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biases in the identification and selection of studies. In particular, studies with positive results are 

easier to locate and are more likely to be reported in English language journals and to appear in 

journals that are indexed on large bibliographic databases. Those with negative results, on the 

other hand, are more likely not to reach publication25.

Systematic reviews may sometimes have little control over random errors; however, the 

greater the scientific quality (i.e. methodological rigor) of the review, the greater the chance of 

minimizing the effects of bias in the review process26. There are obvious advantages of improving 

the quality of systematic reviews. First, authors could use previous reviews as starting points for 

future research, rather than as points of contention. Clinical decisions, public health policies and 

future research would also be better informed. Finally, high quality systematic reviews make a 

more efficient use of existing data. These issues highlight the importance of assessing the 

methodological quality of systematic reviews and, where appropriate, basing practice or policy only 

on those that are methodologically sound.

Evaluating the quality of systematic reviews conducted in the past and the identification of 

their typical shortcomings is a necessary step to improve future reviews. Several publications have 

examined the methodological quality of reports of systematic reviews and meta-analysis in a broad 

variety of medical areas. The goal of this section is to review and summarize the evidence for 

quality in systematic reviews and/or meta-analyses in the published literature.

2.2 Methodology

This is a retrospective study of overviews of systematic reviews and/or meta-analyses 

published up to May 2004 in the scientific literature. A literature search in MEDLINE via Ovid 

(1966- May 2004) was conducted to identify all the relevant references (See Appendix A.1 for the 

search strategy). Reference lists of relevant articles were also examined to identify further studies. 

No grey literature sources were explored. Hard copies of all potentially relevant articles were 

retrieved. One investigator (MO) compared each study against the following selection criteria to 

judge their eligibility: Overviews analyzing the methodological quality of systematic reviews and 

meta-analysis in any area of academic medicine and health care. No language restrictions were 

imposed. Letters, editorials, historical reviews, and health technology assessment reports were 

excluded. Data on the following characteristics of the studies were recorded: Topic of study,
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number of systematic reviews and/or meta-analyses considered in the overview, language 

restrictions set in the search for reviews, years covered in the searches, median year of publication 

of the systematic reviews and/or meta-analysis under study, method of quality assessment, and 

level of quality of systematic reviews and/or meta-analysis according to author’s conclusions. Data 

are reported using descriptive statistics.

2.3 Results:

2.3.1 Descriptive information:

Nine hundred and seventy-eight citations were identified with the search strategy (Figure 

2.1). After the screening of titles and abstracts, 58 references were potentially eligible for inclusion 

in the review. Thirty-six overviews published in 37 publications analyzing the methodological 

quality of systematic reviews and meta-analyses in health care research were included in this 

literature review. The reports were published from 1987 to 2003 (Table 2.1) and included on 

average 67.64 (95%CI: 40.53 to 94.7; range: 5,480) reviews and/or meta-analyses per report. The 

grouped median year of publication of these reviews and/or meta-analyses was 1995 (min. 1982, 

max.1999, n = 30 overviews providing data for this calculation). A considerable proportion (16, 

44%) of overviews restricted the search of reviews and/or meta-analyses to the English-literature. 

Only five (14%) of them declared no language restrictions in the strategies they used to identify the 

studies for inclusion. The overviews addressed a wide variety of topics and specialties in medicine 

and healthcare.

2.3.2 Categories of overviews:

Overviews addressing the methodological quality of reviews and/or meta-analyses in 

anesthesia I pain management (7,19%) and general medical journals (5,14%) were most 

frequent. Cochrane reviews, specialty topics in internal medicine, and complementary medicine, 

were also the focus of attention in some overviews (4,11% each). Reviews of screening and 

diagnostic tests (3,8%), dentistry (2,6%), surgical specialties (orthopedics, gynecology and 

obstetrics, one each), and emergency medicine and primary care (one each), and other areas of 

interest (3,8%) such as health economics, DARE (Database of Abstracts of Reviews of Effects) 

and epidemiology (one each) were also represented in this sample.
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2.3.3 Quality scoring of reviews:

A considerable proportion of overviews (13,36%) used the Overview Quality Assessment 

Questionnaire (OQAQ) or a modified version (4,11%) of this instrument to assess the 

methodological quality of the reviews and/or meta-analyses. Five overviews (14%) used the 

Mulrow criteria, whereas the Sacks checklist was used in 3 (8%) overviews. Other validity criteria 

were used less frequently such as the Barnes & Bero score, the Russell criteria, the QUOROM 

guidelines (one overview each) and some Cochrane guidelines (two overviews). Of note, 8 (22%) 

reviews failed to mention the quality system they used to critically appraise the systematic reviews 

and/or meta-analyses under study. Half (50%) of the overviews reported the results of the quality 

assessment in terms of a total score. Among the overviews that used the OQAQ for quality 

assessment, five reported the median score (weighted median: 3.47) and seven reported the mean 

total score (weighted mean: 3.96), indicating a pattern of major flaws in the methodological quality 

of the reviews I meta-analyses included in the overviews. The results of the OQAQ mean scores 

could not be plotted against the median year of publication of the systematic reviews and/or meta­

analyses included in the overviews to explore the trends of the quality over time due to the paucity 

of data for this analysis.

2.3.4 Quality assessment:

The results of the methodological quality of the systematic reviews and/or meta-analyses were 

categorized as “high”, “moderate” and “low” according to the numeric results and conclusions of the 

overviews’ authors (Table 2.2). Two overviews (6%) concluded that Cochrane reviews had higher 

methodological rigor compared to those published in paper-based journals. Reviews and/or meta­

analyses in anesthesia and pain management, complementary medicine and orthopedics were 

found to be of moderate quality in 8 (22%) overviews. A considerable proportion (12, 33%) of 

overviews were classified as having low methodological quality, whereas 14 (39%) overviews did 

not provide a definite interpretation of the quality of the reviews under consideration; however, 14 

(100%) of these made a call for improved quality in reporting.
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2.3.5 Type of recommendations:

Overall, all authors called for an improvement in the methods to conduct review papers in 

the future. The authors highlighted some methodological and reporting issues in the domains of 

the methods to avoid selection bias, the lack of report of criteria to assess the validity of included 

studies, heterogeneity testing and publication bias. They also concluded that improvements to 

certain aspects related to the search of the literature and synthesis of the results were required. 

While Cochrane reviews could be expected to be of higher methodological quality and less prone 

to bias than systematic reviews published in traditional medical journals, conclusive evidence with 

respect to this was lacking.

2.4 Discussion:

This review was conducted to describe the evidence for quality of reviews available in the 

published biomedical literature. Using a comprehensive approach, 36 overviews of reviews were 

identified. The evidence on the methodological quality of systematic reviews and/or meta-analyses 

mainly arises from overviews in the areas of anesthesia and pain management, and general 

medical journals with the OQAQ as the most frequently used quality tool. The quality of reviews 

produced in languages other than English is uncertain, as most of the studies restricted their 

searches by language of publication. Indeed, there are no studies addressing the frequency of 

publication of non-English systematic reviews and how their results and quality compare with those 

found in the English scientific literature.

Although different methodological criteria have been used to assess the methodological 

validity of systematic reviews and/or meta-analyses, quality is generally reported as low. These 

findings raise concerns about the validity of the conclusions and recommendations reached by SRs 

in these fields. Overall, the findings from this study suggest that few overviews of systematic 

review and/or meta-analyses revealed high quality work in specific fields of academic medicine and 

allied sciences. Many of them in fact provided insufficient data upon which to base any 

assessment and/or interpretation of the quality. Alternatively, it is important to note that the 

proportion of systematic reviews considered as of moderate quality may be overestimated, as three 

of the complementary medicine overviews4143 are duplicate publications from a single overall 

report8. The situation may therefore be worse than estimated here.
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Recently, evidence-based initiatives to improve the methodological quality and reporting of 

systematic reviews and/or meta-analysis have emerged. In 1999, the QUOROM (Quality of 

Reports of Meta-analysis) conference54 was convened to address general standards for improving 

the quality of reports of systematic reviews and/or meta-analyses of RCTs. Many, but not all, 

editorial boards of scientific journals have adopted the QUOROM reporting standards for SRs. In 

the emergency medicine field, only the Canadian Journal o f Emergency Medicine has adopted the 

QUOROM statement to improve the quality of systematic reviews published into its instructions for 

authors.

The QUOROM group consisted of clinical epidemiologists, clinicians, statisticians, editors, 

and researchers that met to prepare recommendations on a structure of reporting details of 

systematic reviews to ensure that the transparency of the methods and the methodological quality 

of a systematic review are not hampered by reporting issues. The resulting QUOROM statement is 

a checklist organised into 21 headings and subheadings that includes 18 evidence-based items 

addressing the quality of the Abstract, Introduction, Methods, and Results sections of reports of 

systematic reviews of RCTs (Table 2.3). While the checklist was not intended to be a quality 

scoring tool for SRs, it has nonetheless been considered as a standard for appraisal of SR internal 

validity.

The checklist encourages authors to provide readers with information on searches, 

selection, validity assessment, data abstraction, study characteristics, quantitative data synthesis, 

and trial flow. Authors are asked to provide a flow diagram providing information about the number 

of RCTs identified, included, and excluded and the reasons for excluding them54.

Among the goals of adopting QUOROM are to provide guidance to authors, to allow for 

more objective refereeing, and to produce higher quality reviews55. It has been expected that the 

publication and endorsement of the QUOROM guidelines in several leading medical journals (e.g., 

BMJ, JAMA, Lancet) would lead to improvements in the systematic reviews and meta-analyses 

published in the medical literature. Based on the information provided by the group of overviews 

identified here, no conclusions regarding an improvement in the methodological quality of 

systematic reviews and/or meta-analyses following the publication of the QUOROM guidelines can 

be made. Therefore, a study testing whether the quality of systematic reviews has improved after 

the publication of the QUOROM statement is warranted. In the following Chapter, a review of the 

progress made in the emergency literature will be explored.
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This structured review had some limitations: First, the search for overviews was almost 

entirely based on a strategy that used a single electronic database (MEDLINE). This approach 

limited the comprehensiveness of the review because some reports not indexed in the scientific 

literature may have been missed. It is unknown how many other overviews not indexed in 

MEDLINE but referenced in other electronic databases such as EMBASE, LILACS or CINAHL 

have been produced. A simple search of EMBASE and CINAHL failed to produce additional 

references. Another limitation is that the coding of SRs is complex and a variety of terms are used 

to describe them; however, we feel the terms employed would have missed few. Finally, a single 

investigator conducted the selection of studies and data extraction; therefore the introduction of 

some type of selection bias (i.e. that studies are not representative of the population of all possible 

studies about this topic) cannot be disregarded.

2.5. Conclusions:

Although an important proportion of studies on the quality of systematic reviews and/or 

meta-analyses in a variety of medical specialties have been conducted to date, evidence from 

overviews shows a variable pattern of methodological quality across several medical and allied 

sciences. Reasons for variation may be attributed to differences in the quality assessment 

instruments employed or to real differences in their methods that deserve further analyses. Future 

studies should assess the sources of heterogeneity and variations in the level of quality of 

systematic reviews and/or meta-analyses. They should also evaluate the effect of the introduction 

of guidelines such as QUOROM on the level of methodological quality of systematic reviews and/or 

meta-analyses produced in a variety of areas of academic medicine and allied sciences. The use 

of validated instruments such as the OQAQ index in future evaluations is preferred to measure 

these changes in order to enable further comparisons across several medical and allied specialties.

Systematic reviews of RCTs have been considered as the “gold standard” of evidence for 

clinical and policy decisions in healthcare. Nevertheless, this statement cannot be confidently 

endorsed until a uniform and appropriate level of methodological quality is reached across the 

scientific literature. In the meantime, editors and authors should concentrate their efforts in 

adopting standardized guidelines for submission and appraisal for publication of higher quality 

systematic reviews and/or meta-analyses.
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Table 2.1 Summary of studies analyzing the methodological quality of systematic reviews and meta-analysis in health care research.

TOPIC STUDY LANGUAGE
RESTRICTIONS

NUMBER OF 
REVIEWS/ 

META-ANALYSIS

YEARS
COVERED

MEDIAN 
YEAR OF 
REVIEWS

METHOD OF QUALITY 
ASSESSMENT

RESULTS AND LEVEL OF QUALITY

Anesthesia & 
Pain
Management

Jadad 199622 No 80 1980-1992 1990 OQAQ Median score = 4; 
Quality level: Moderate.

Smith 199733 Yes 25 1995 1995 Mulrow criteria No overall score provided; 
Quality level: Low.

Choi 2001 34 N/S 82 1966-1999 1997 OQAQ Median score = 4; 
Quality level: Moderate.

Fishbain 200035 N/S 16 1966-1996 1992 OQAQ modified (max = 
33)

Mean score (SD) = 18.63 (5.62); 
Quality level: Not interpreted.

Furlan 200119 No 36 Up to 1998 1993 OQAQ Mean (SD) = 4.19(1.71); 
Quality level: Moderate.

Assendelft 199536 Yes 51 1977-1992 1986 OQAQ modified (max = 
100)

Median score = 23/100; 
Quality level: Low.

Hoving 2001 37 No 12 1966-1998 1982 OQAQ modified (max = 
18)

Mean score = 8.5/18;
Quality level: Not interpreted.

General
medical
journals

Mulrow 19874 Yes 50 1985-1986 1986 Mulrow criteria No overall score provided; 
Quality level: Low.

Sacks 199627 Yes 164 1955-1990 N/S Sacks checklist 
(14 items)

Mean (SD) score = 7.63 (2.84) for 1955- 
1982 (n = 40); 6.80 (3.86) for 1983-1986 (n 
= 40); 11.91 (4.79) for 1987-1990 (n = 58); 
Quality level: Not interpreted.

McAllister 1999 28 Yes 158 1996 1996 Mulrow criteria No overall score provided; 
Quality level: Not interpreted.

Moher 200029 Yes 79 Up to 1996 N/S OQAQ Median score = 3; 
Quality level: Low.

Rochon 200230 Yes 16 1998 1998 Barnes & Bero score Mean (SD) score: medical journals = 0.94, 
throwaway journals = 0.23;
Quality level: Not interpreted
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Table 2.1 Summary of studies analyzing the methodological quality of systematic reviews and meta-analysis in health care research (Cont’d).

TOPIC STUDY LANGUAGE
RESTRICTIONS

NUMBER OF 
REVIEWS/ 

META­
ANALYSIS

YEARS
COVERED

MEDIAN 
YEAR OF 
REVIEWS

METHOD OF 
QUALITY 

ASSESSMENT

RESULTS AND LEVEL OF QUALITY OF 
REVIEWS

Cochrane Jadad 199821 N/S 36 Cochrane 
39 paper-based

1995 1995 N/S No overall score provided; 
Quality level: Not interpreted.

Olsen 2001 48 Yes 53 1998 1998 Non-validated
system.

No overall score provided; 
Quality level: Not interpreted.

Shea 2002 51 No 52 Cochrane 
52 paper-based

1966-1996 N/S OQAQ 
Sacks checklist.

Mean score (95%CI): Cochrane: 3.42 (2.92- 
3.93);paper-based: 3.35 (2.83-3.87)
Quality level: Low.

Van Tulder 200352 N/S 28 1997-2002 N/S Cochrane Back 
Review Group 

Method Guidelines.

No overall score provided; 
Quality level: Not interpreted.

Specialty topics 
in Internal 
Medicine

Bramwell 199739 Yes 176 1983-1995 1988 Mulrow criteria 
Sacks criteria

No overall score provided; 
Quality level: Low.

Jadad 200011 N/S 50 1988-1998 1997 OQAQ Median score All asthma reviews = 3 Cochrane 
reviews = 6 Paper-based reviews = 2;
Quality level: Cochrane: High; All: Low.

Goodwin 200240 N/S 5 1966-2000 1997 Russell criteria Mean score = 8/14; 
Quality level: Moderate.

Christiensen 2001 5 Yes 15 N/S 1998 QUOROM 
(18 points)

No overall score provided; 
Quality level: Low.

Complementary
medicine

Moher 200244 N/S 47 N/S 1998 OQAQ Median score = 3; 
Quality level: Low.

Linde 2001 8' 42 N/S 39 1989-2000 1997 OQAQ Mean score (SD): 4.6 (1.5); 
Quality level: Moderate.

Linde 2001 8 43 N/S 58 1989-2000 1998 OQAQ Mean score (SD): 4.7 (1.5); 
Quality level: Moderate.

Linde 2001 841 N/S 18 1989-2000 1998 OQAQ Mean score (SD): 4.6 (1.5); 
Quality level: Moderate.
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Table 2.1 Summary of studies analyzing the methodological quality of systematic reviews and meta-analysis in health care research (Cont’d).

TOPIC STUDY LANGUAGE
RESTRICTIONS

NUMBER OF 
REVIEWS/ 

META­
ANALYSIS

YEARS
COVERED

MEDIAN 
YEAR OF 
REVIEWS

METHOD OF 
QUALITY 

ASSESSMENT

RESULTS AND LEVEL OF QUALITY OF 
REVIEWS

Screening & 
Diagnostic tests

Walter 199947 N/S 57 1966-1997 1994 Non-validated
system.

No overall score provided; 
Quality level: Not interpreted.

Oosterhuis 2000 2 N/S 23 1985-1998 1996 Cochrane Methods 
Working Group 

Guidelines

No overall score provided; 
Quality level: Not interpreted.

Irwig 199449 Yes 11 1990-1991 N/S Guidelines 
developed by 

authors

No overall score provided; 
Quality level: Not interpreted.

Dentistry Creugers 200345 Yes 138 1990-2001 1996 Individual
components

No overall score provided; 
Quality level: Low.

Glenny 200346 N/S 65 1994-2001 1998 Checklist developed 
by authors (15 items)

No overall score provided; 
Quality level: Low.

Surgical
specialties

Bhandari 2001 38 N/S 40 1969-1999 1993 OQAQ Mean score (SEM): 4.2 (1.78); 
Quality level: Moderate.

Peipert 19976 Yes 46 1986-1995 N/S N/S No overall score provided; 
Quality level: Not interpreted.

Emergency & 
Primary Care

Silagy 199332 Yes 28 1991 1991 Mulrow criteria No overall score provided; 
Quality level: Not interpreted.

Kelly 2001 53 Yes 29 1988-1998 1995 OQAQ Mean score (95%CI) = 2.7 (2.1-3.2); 
Quality level: Low

Other Breslow 199831 Yes 29 1995 1995 OQAQ No overall score provided; 
Quality level: Not interpreted

Jefferson 200250 No 39 1990-2001 1999 OQAQ & Mulrow 
modified.

No overall score provided; 
Quality level: Low.

Petticrew 199923 N/S 480 1994-1998 1996 Individual quality 
components.

No overall score provided; 
Quality level: Not interpreted.
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Table 2.2: Quality of systematic reviews and/or meta-analyses by topic published in health care 
research literature.

Topic of study Quality of systematic reviews and / or meta-analyses \
n(%)

High Moderate Low Not interpreted TOTAL

Anesthesia and Pain Management 0 3 2 2 7

General Medical journals 0 0 2 3 5

Cochrane 1 0 1 2 4

Specialty topics in Internal Medicine 1 1 2 0 4

Complementary Medicine 0 3 1 0 4

Screening and diagnostic tests 0 0 0 3 3

Dentistry 0 0 2 0 2

Surgical specialties 0 1 0 1 2

Emergency & Primary Care 0 0 1 1 2

Other 0 0 1 2 3

TOTAL 2 (5.5%) 8 (22.2%) 12(33.3%) 14(38.8%) 36 (100%)

t Based on the conclusions/interpretation of overviews authors
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Table 2.3: The QUOROM statement checklist54.

Heading Subheading Descriptor
Title Identify the report as a meta-analysis (or systematic review) of RCT.
Abstract Use a structured format.

Describe
Objectives The clinical question explicitly.
Data sources The databases (i.e., list) and other information sources.
Review methods The selection criteria (i.e. population, intervention, outcome, and study 

design); methods for validity assessment, data abstraction, and study 
characteristics, and quantitative data synthesis in sufficient detail to permit 
replication.

Results Characteristics of the RCTs included and excluded; qualitative and 
quantitative findings (i.e. point estimates and confidence intervals); and 
subgroup analyses.

Conclusion The main results.
Describe

Introduction The explicit clinical problem, biological rationale for the intervention, and 
rationale for review.

Methods Searching The information sources, in detail (e.g. databases, registers, personal files, 
expert informants, agencies, hand searching), and any restrictions (years 
considered, publication status, language of publication).

Selection The inclusion and exclusion criteria (defining population, intervention, 
principal outcomes, and study design).

Validity
assessment

The criteria and process used (e.g. masked conditions, quality assessment, 
and their findings).

Data abstraction The process or processes used (e.g. completed independently, in duplicate).
Study
characteristics

The type of study design, participants’ characteristics, details of intervention, 
outcome definitions, and how clinical heterogeneity was assessed.

Quantitative data 
synthesis

The principal measures of effect (e.g. relative risk), method of combining 
results (statistical testing and confidence intervals), handling of missing data, 
how statistical heterogeneity was assessed, a rational for any a-priori 
sensitivity and subgroup analyses, and any assessment of publication bias.

Results Trial flow Provide a meta-analysis profile summarizing trial flow.
Study
characteristics

Present descriptive data for each trial (e.g. age, sample size, intervention, 
dose, duration, follow-up period).

Quantitative data 
synthesis

Report agreement on the selection and validity assessment, present simple 
summary results (for each treatment group in each trial, for each primary 
outcome), present data needed to calculate effect sizes and confidence 
intervals in intention-to-treat analyses (e.g. 2x2 tables of counts, means and 
standard deviations, proportions).

Discussion Summarize key findings, discuss clinical inferences based on internal and 
external validity, interpret the results in light of the totality of available 
evidence, describe potential biases in the review process (e.g. publication 
bias) and suggest a future agenda.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



19

Figure 2.1 Flow-diagram for selection of studies: Overviews of systematic reviews and/or meta­
analyses published in health care research literature.

r Total number of citations identified 
(978)

-----------------------1-----------------------
r  Excluded after reading from titles and' 

abstracts 
(920)

< y

r Potentially relevant references for 
screening 

(58)
v  yI

r Included '  
(37 references, 36 studies)

k..... - .................. .........- _____)

^ Excluded '  
(20)

V.......................  y

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



20

2.6. References

(1) Wyer PC, Rowe BH, Guyatt GH, Cordell WH. The clinician and the medical literature: 
when can we take a shortcut? Ann Emerg Med 2000; 36:149-155.

(2) Oosterhuis WP, Niessen RWLM, Bossuyt PMM. The science of systematic reviewing 
studies of diagnostic tests. Clin Chem Lab Med 2000; 38:577-588.

(3) Oxman AD, Guyatt GH, Singer J, Goldsmith CH, Hutchison BG, Milner RA et al.
Agreement among reviewers of review articles. J Clin Epidemiol 1991; 44:91-98.

(4) Mulrow CD. The medical review article: state of the science. Ann Intern Med 1987; 
106:485-488.

(5) Christensen E. Quality of reporting of meta-analyses: the QUOROM statement. Will it 
help? J Hepatol 2001; 34:342-345.

(6) Peipert JF, Bracken MB. Systematic review of medical evidence: the use of meta-analysis 
in obstetrics and gynecology. Obstet Gynecol 1997; 89:628-633.

(7) NHS Centre for Reviews and Dissemination. Undertaking systematic reviews of research 
on effectiveness: CRD guidelines for those carrying out or commissioning reviews. Khan 
KS, ter Riet G, Glanville J, Sowden AJ, Kleijnen J, editors. 4. York: NHS Centre for 
Reviews and Dissemination, University of York. CRD Reports, 2001.

(8) Linde K, ter Riet G, Hondras M, Melchart D, Willich SN. Characteristics and quality of 
systematic reviews of acupuncture, herbal medicines, and homeopathy. Forsch 
Komplementar med Klass Naturheilkd 2003; 10:88-94.

(9) Cook DJ, Mulrow CD, Haynes RB. Systematic reviews: synthesis of best evidence for 
health care decisions. Philadelphia: American College of Physicians, 1998.

(10) Oxman AD, Guyatt GH. The science of reviewing research. Ann NY Acad Sci 1993; 
703:125-133.

(11) Jadad AR, Moher M, Browman GP, Lynda Booker, Sigouin C, Fuentes M et al. Systematic 
reviews and meta-analyses on treatment of asthma: critical evaluation. BMJ 2000; 
320:537-540.

(12) Egger M, Davey Smith G. Meta-analysis: potentials and promise. BMJ 1997; 315:1371- 
1374.

(13) Chalmers I, Altman DG. Foreword. In: Chalmers I, Altman DG, editors. Systematic reviews. 
London: BMJ Publishing, 1995.

(14) Mulrow CD. Rationale for systematic reviews. BMJ 1994; 309:597-599.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



21

(15) Juni P, Holenstein F, Sterne J, Bartlett C, Egger M. Direction and impact of language bias 
in meta-analyses of controlled trials: empirical study. Int J Epidemiol 2002; 31:115-123.

(16) Chalmers I, Haynes B. Reporting, updating, and correcting systematic reviews of the 
effects of health care. In: Chalmers I, Altman DG, editors. Systematic reviews. London: 
BMJ, 1995.

(17) Rowe BH, Wyer PC, Cordell WH. Improving the dissemination of systematic reviews in 
emergency medicine. Ann Emerg Med 2002; 39:293-295.

(18) Hopayian K. The need for caution in interpreting high quality systematic reviews. BMJ 
2001;323:681-684.

(19) Furlan A, Clarke J, Esmail R, Sinclair S, Irvin E, Bombardier C. A critical review of reviews 
on the treatment of chronic low back pain. Spine 2001; 26:E155-E162.

(20) Schringer DL. Finding truths in clinical medicine: through the looking glass-cracked. Ann 
Emerg Med 2001; 38:566-569.

(21) Jadad AR, Cook DJ, Jones A, Klassen TP, Tugwell P, Moher M et al. Methodology and 
reports of systematic reviews and meta-analyses: comparison of Cochrane reviews with 
articles published in paper-based journals. JAMA 1998; 280:278-280.

(22) Jadad AR, McQuay H. Meta-analyses to evaluate analgesic interventions: a systematic 
qualitative review of their methodology. J Clin Epidemiol 1996; 49:235-243.

(23) Petticrew M, Song F, Wilson P, Wright K. Quality-assessed reviews of health care 
interventions and the database of abstracts of reviews of effectiveness (DARE). Int J 
Technol Assess Health Care 1999; 15:671-678.

(24) Schulz KF, Chalmers I, Hayes RJ, Altman DG. Empirical evidence of bias: Dimensions of 
methodological quality associated with estimates of treatment effects in controlled trials. 
JAMA 1995; 273:408-412.

(25) Egger M, Smith GD. Bias in location and selection of studies. BMJ 1998; 316:61-66.

(26) Oxman AD, Guyatt GH. Validation of an index of the quality of review articles. J Clin 
Epidemiol 1991; 44:1271-1278.

(27) Sacks HS, Reitman D, Pagano D, Kupelnick B. Meta-analysis: An update. Mt Sinai J Med 
1996; 63:216-224.

(28) McAlister FA, Clark HD, van Walraven C, Straus SE, Lawson FME, Moher D et al. The 
medical review article revisited: has the science improved? Ann Intern Med 1999; 131:947- 
951.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



22

(29) Moher D, Pham B, Klassen T, Schulz KF, Berlin JA, Jadad AR et al. What contributions do 
languages other than English make on the results of meta-analyses? J Clin Epidemiol 
2000; 53:964-972.

(30) Rochon PA, Bero LA, Bay AM, Gold JL, Dergal JM, Binns MA et al. Comparison of review 
articles published in peer-reviewed and throwaway journals. JAMA 2002; 287:2853-2856.

(31) Breslow RA, Ross SA, Weed DL. Quality of reviews in epidemiology. Am J Public Health 
1998; 88:475-477.

(32) Silagy CA. An analysis of review articles published in primary care journals. Fam Pract- An 
International Journal 1993; 10:337-340.

(33) Smith AF. An analysis of review articles published in four anaesthesia journals. Can J 
Anaesth 1997; 44:405-409.

(34) Choi PT, Halpern SH, Malik N, Jadad AR, Tramer MR, Walder B. Examining the evidence 
in anesthesia literature: a critical appraisal of systematic reviews. Anesth Analg 2001; 
92:700-709.

(35) Fishbain D, Cutler RB, Rosomoff HL, Rosomoff RS. What is the quality of the implemented 
meta-analytic procedures in chronic pain treatment meta-analyses? Clin J Pain 2000; 
16:73-85.

(36) Assendelft WJ, Koes BW, Knipschild PG, Bouter LM. The relationship between 
methodological quality and conclusions in reviews of spinal manipulation. JAMA 1995; 
274:1942-1948.

(37) Hoving JL, Gross AR, Gasner D, Kay T, Kennedy C, Hondras MA et al. A critical appraisal 
of review articles on the effectiveness of conservative treatment for neck pain. Spine 2001; 
26:196-205.

(38) Bhandari M, Morrow F, Kulkarni AV, Tornetta P 3rd. Meta-analyses in orthopaedic surgery. 
A systematic review of their methodologies. J Bone Joint Surg Am 2001; 83-A: 15-24.

(39) Bramwell VHC, Williams CJ. Do authors of review articles use systematic methods to 
identify, assess and synthesize information? Ann Oncol 1997; 8:1185-1195.

(40) Goodwin DM, Higginson IJ, Edwards AG, Finlay IG, Cook AM, Hood K et al. An evaluation 
of systematic reviews of palliative care services. J Palliat Care 2002; 18:77-83.

(41) Linde K, Hondras M, Vickers A, ter Riet G, Melchart D. Systematic reviews of 
complementary therapies - an annotated bibliography. Part 3: homeopathy. BMC 
Complement Altern 2001; 1:4.

(42) Linde K, Vickers A, Hondras M, ter Riet G, Thormahlen J, Berman B et al. Systematic 
reviews of complementary therapies - an annotated bibliography. Part 1: acupuncture. 
BMC Complement Altern Med 2001; 1:3.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



23

(43) Linde K, ter Riet G, Hondras M, Vickers A, Sailer R, Melchart D. Systematic reviews of 
complementary therapies - an annotated bibliography. Part 2: herbal medicine. BMC 
Complement Altern Med 2001; 1:5.

(44) Moher D, Soeken K, Sampson M, Ben-Porat L, Berman B. Assesing the quality of reports 
of systematic reviews in pediatric complementary and alternative medicine. BMC Pediatr 
2002; 2:3.

(45) Creugers NH, Kreulen CM. Systematic review of 10 years of systematic reviews in 
prosthodontics. Int J Prosthodont 2003; 16:123-127.

(46) Glenny AM, Esposito M, Coulthard P, Wotyhington HV. The assessment of systematic 
reviews in dentistry. Eur J Oral Sci 2003; 111:85-92.

(47) Walter SD, Jadad AR. Meta-analysis of screening data: a survey of the literature. Stat Med 
1999; 18:3409-3424.

(48) Olsen O, Middleton P, Ezzo J, Gotzsche P, Hadhazy V, Herxheimer S et al. Quality of 
Cochrane reviews: assessment of a sample from 1998. BMJ 2001; 323:829-832.

(49) Irwig L, Tosteson AN, Gatsonis C, Lau J, Colditz G, Chalmers TC et al. Guidelines for 
meta-analyses evaluating diagnostic tests. Ann Intern Med 1994; 120:667-676.

(50) Jefferson T, Demicheli V, Vale L. Quality of systematic reviews of economic evaluations in 
health care. JAMA 2002; 287:2809-2812.

(51) Shea B, Moher D, Graham I, Pham B, Tugwell P. A comparison of the quality of Cochrane 
reviews and systematic reviews published in paper-based journals. Eval Health Prof 2002; 
25:116-129.

(52) van Tulder M, Furlan A, Bombardier C, Bouter L, Editorial Board of the Cochrane 
Collaboration Back Review Group. Updated method guidelines for systematic reviews in 
the Cochrane collaboration back review group. Spine 2003; 28:1290-1299.

(53) Kelly KD, Travers A, Dorgan M, Slater L, Rowe BH. Evaluating the quality of systematic 
reviews in the emergency medicine literature. Ann Emerg Med 2001; 38:518-526.

(54) Moher D, Cook DJ, Eastwood S, et al. Improving the quality of reports of meta-analyses of 
randomized controlled trials: The QUOROM statement. Quality of Reporting of Meta­
analysis. Lancet 1999; 354:1896-1900.

(55) Needleman I, Grace M, Sloan P. QUOROM and systematic reviews. Br Dent J 2002; 
192:605.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



24

CHAPTER 3: Assessing the quality of reports of systematic reviews in 

emergency medicine: are they improving?

3.1. Introduction

Although different criteria have been used to assess the methodological validity of 

systematic reviews (SR) and/or meta-analyses (MA) in the medical literature, overall, the quality 

has been reported to be “low”, thereby raising concerns about the validity of their conclusions and 

recommendations. Consequently, the Quality of reporting of meta-analyses (QUOROM) statement 

was developed to assist authors and journals in the review of systematic reviews. There is a lack 

of information on how the quality of systematic reviews and/or meta-analyses published in the 

scientific literature has improved after the publication of these QUOROM guidelines.

In the field of Emergency Medicine (EM), Kelly et a l1 examined the scientific quality of 29 

systematic reviews published in 5 leading EM journals from 1988 to 1998. Results using the 

Overview Quality Assessment Questionnaire (OQAQ) total score (mean score: 2.7; 95% 

confidence interval (Cl): 2.1,3.2; Median: 2; Inter Quartile Range (IQR): 2,3) indicated that the 

overall scientific quality was low. These authors concluded that the considerable confusion in the 

design, reporting and description of systematic reviews might limit the validity of the reported 

results.

This study is intended to expand on the work that Kelly et a l1 initiated by critically 

appraising the methodological quality of systematic reviews published from 1988 to 1998 in major 

emergency medicine journals. It evaluates the methodological quality of systematic reviews 

published in these journals from January 2000 to March 2004 and compares these results to those 

published from 1988 to 1998 (before the publication of the QUOROM guidelines). The study also 

attempts to identify factors associated with methodological quality of systematic reviews in 

emergency medicine.

This research will be useful to illustrate how the methodology of design, conduct and 

reporting of systematic reviews has changed over time in EM as a discipline. It will also allow 

researchers undertaking reviews in the emergency medicine area, journal editors and readers to be 

aware of the main flaws and the issues that should be addressed to improve the quality of 

systematic reviews published in EM journals in the near future.
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3.2. Objectives

The objectives of this study were:

1) To evaluate the scientific quality (clinical, methodological, and reporting aspects) of 

systematic reviews published in 7 leading emergency medicine journals from January 2000 

to March 2004;

2) To compare how the scientific methods and quality of systematic reviews published from 

January 2000 to March 2004 have evolved in relation to those published during the period 

of 1988-1998 in major emergency medicine journals;

3) To describe the association between the methodological quality and other characteristics 

of systematic reviews published in major emergency medicine journals from January 2000 

to March 2004.

4) To explore potential factors associated with the quality of systematic reviews in the 

emergency medicine literature.

3.3. Methodology of the study

3.3.1. Study design:

Retrospective comparative study of all systematic reviews published from January 2000 to 

March 2004 compared to January 1988- December 1998 in major emergency medicine journals.

3.3.2. Eligibility criteria:

Systematic reviews were defined here as studies that clearly formulate a research 

question, utilize a search strategy to identify studies for inclusion, and that attempt to summarize 

and analyze data from the primary studies2. According to the technique of summarizing the 

results, they may be classified as qualitative or quantitative systematic reviews. A qualitative 

systematic review synthesizes primary studies; however, data are not statistically combined. A 

quantitative systematic review may also be referred to as a meta-analysis, i.e. a review that uses 

statistical methods to combine data from primary studies to arrive at conclusions about a body of 

research3.
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Articles had to be full-reported studies including the words “review", “overview”, “systematic 

review” or “meta-analysis” in the title or abstract; or indicating in the text that the intention was to 

review or summarize the literature about a clinical topic. General or narrative reviews of topic 

areas and case reports with appended literature reviews were not eligible. Editorials, 

correspondence, evidence-based EM shortcut reviews, clinical practice guidelines, economic 

evaluations and conference summaries were excluded. Updates of reviews were considered as 

separate publications. No restrictions on type of patients, type of interventions and/or type of 

outcomes under review were applied.

Articles describing a systematic review or a meta-analysis and published in any of the 

following leading emergency medicine journals were considered for inclusion: Academic 

Emergency Medicine (AEM), American Journal o f Emergency Medicine (AJEM), Annals of 

Emergency Medicine (AOEM), Canadian Journal o f Emergency Medicine (CJEM), Emergency 

Medicine (EM), Emergency Medicine Journal (EMJ) (former Journal o f Accident and Emergency 

Medicine), and Journal o f Emergency Medicine (JEM).

There were several reasons for selecting these seven emergency medicine journals for 

inclusion in this study. First, they represent a convenience sample of peer-reviewed journals in 

emergency medicine selected according to the Science Citation Index (SCI) for 20024. The Impact 

Factor (IF) is a measure of the frequency with which articles are cited in other journals. It is 

considered a measure of a journal's influence; for example, Annals o f Emergency Medicine, the 

highest ranking EM Journal, is ranked approximately 2.9 while New England Journal o f Medicine is 

ranked >25. The seven journals selected for this study are ranked among the 10 most influential 

journals in the emergency medicine specialized literature (Appendix A3). Although the CJEM is not 

an indexed journal, it was included because it is the first and only periodical publication focused on 

emergency medicine published in Canada. Second, in order to enable comparisons with the cohort 

of systematic reviews published in emergency medicine journals from 1988 to 19981, we decided 

to include five of the journals selected for the previous Kelly study (AEM , AJEM, AOEM, JAEM, 

and JEM) adding two further publications (EM and CJEM). It is important to note that CJEM is a 

spin-off of the JEM.
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3.3.3. Search strategy for identification of studies:

MEDLINE and EMBASE databases were electronically searched from January 2000 to 

March 2004 using three different search strategies (See Appendix A2 for search strategies). All the 

editions of the seven emergency medicine journals published between January 2000 and March 

2004 were hand-searched by one investigator (MO) to identify potential studies for inclusion.

3.3.4. Selection of studies:

Hard copies of all potentially relevant articles identified through the search strategies were 

retrieved. Two investigators (MO, BR) independently compared each study against the selection 

criteria to judge their eligibility. Each reviewer independently applied the selection criteria to the 

studies, assigning them to the following categories: “excluded”, “included”, “unclear/unsure”.

Identity of the primary authors and their affiliations and journal name was not masked. In case of 

disagreement, the final decision on inclusion of studies was made by consensus.

3.3.5. Assessment of methodological quality:

Two independent investigators (MO, BR) assessed the methodological quality of included 

articles using the Overview Quality Assessment Questionnaire (OQAQ) developed by Oxman et al5 

(See Appendix B1). The OQAQ is a 10-item scale where the first 9 questions are rated on a 

yes/partially/no format to assess how the review was designed and reported. A final question on 

the overall scientific quality of the review is rated on a 7-point Likert scale. The tool consists of 

questions on how the review is designed and reported; and it does not require knowledge about the 

included trials themselves. This scale was selected to assess the methodological quality of 

systematic reviews because its psychometric properties have been thoroughly tested and clearly 

validated using a number of different measures5-7. Raw rating scores for each criterion, for each 

systematic review were tabulated. Articles were classified as having serious or extensive flaws if 

they received a score of 1 to 3, and as having minimal or minor flaws if they received scores from 4 

to 7.

The level of agreement between the two reviewers on the individual scores of the OQAQ 

was measured by calculating a Kappa (k) coefficient8. A k  score in the range of 0.0 to 0.40 was 

considered poor agreement, from 0.41 to 0.60 moderate agreement, and a k  in the range of 0.61 to 

0.80 was considered to represent substantial agreement9. Inter-rater agreement between the
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OQAQ overall scores was estimated with the Intra Class Correlation Coefficient (ICC)10 and 95% 

confidence intervals (95%CI). For this study, moderate agreement was defined as ICC > 0.6 and 

good agreement as ICC > 0.85.

3.3.6. Data extraction:

One reviewer (MO) extracted data from each article using a standard format. Data on the 

following characteristics of the studies were obtained: number of authors, journal of publication, 

publication year, country of corresponding author, topic of study (intervention, diagnosis, other), 

sources of studies (bibliographic databases, hand search, reference list, contact with primary 

authors, contact with experts in the area, contact with appropriate industry sector, conference 

proceedings, theses, technology reports, unpublished studies), publication restrictions, language 

restrictions, design of primary studies included in the review, quality assessment criteria, type of 

analysis (qualitative and/or quantitative data synthesis), type of pooled measure for primary 

outcome (if applicable), main study results (positive, negative/uncertain), and sources of funding.

3.3.7. Data analysis

General information on the clinical, methodological and reporting aspects of the systematic 

reviews published during the 2000-2004 period is presented in frequency tables. Categorical data 

are reported as proportions and percentages with 95% CIs. Continuous data are reported using 

means with standard deviations (SD) or medians with interquartile ranges (IQR), where 

appropriate. The data were separated in two cohorts: articles published from 1988 to 1998 (Group 

1, before the publication of the QUOROM statement)1, and those published from 2000 to 2004 

(Group 2, after the publication of the QUOROM statement). Systematic reviews published in 

theCJEM and EM journals were excluded from between-cohort comparisons, as these journals 

were not included in the original cohort of publications.

The mean overall quality scores (OQAQ) of the two cohorts of systematic reviews (1988- 

1998 and 2000-2004) were compared using the t-test statistic and the difference in means 

statistics. Chi-square (x2) tests were used to compare the proportion of articles in Group 1 and 

Group 2 that meet each of the 9 individual items of the OQAQ. Fisher’s exact test was used when 

any expected cell count was less than 5 for any of these comparisons. Values of p < 0.05 were 

regarded as statistically significant for all the comparisons.
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In order to describe the relation between the methodological quality and other 

characteristics of systematic reviews published in major emergency medicine journals, a univariate 

regression analysis was used. The goal was to identify important factors influencing the 

methodological quality of the systematic reviews published in the selected emergency medicine 

journals. The association of the following independent variables with the OQAQ overall score was 

examined: number of authors, journal of publication (above and below the median of the IF for the 

selected journals), study group (publication before and after the QUOROM statement), country of 

corresponding author (North America, other regions), topic of study (therapy, diagnosis, other), 

type of analysis (qualitative, meta-analysis), source of funding (declared, not declared), and main 

conclusions (positive, negative/uncertain). This set of independent variables was chosen a priori, 

based on data from the available literature for this topic, and from consensus among investigators 

regarding their potential relevance. Individual components of the OQAQ were not included in the 

regression analyses due to the issue of collinearity (or lack of independence) with the OQAQ total 

score. Those variables revealing a significant association with the quality of the systematic reviews 

in the univariate analysis were explored in a multiple regression model using a stepwise- selection 

procedure with the OQAQ overall score as the dependent variable. The results from this analysis 

were reported as regression coefficients (|3) with 95% confidence intervals. Again, values of p < 

0.05 were regarded as statistically significant for all the comparisons. All data were entered and 

analyzed in SPSS (Statistical Package for Social Sciences, Version 12.0 for Windows©).

3.3.8. Ethics

This study is exempt from ethics review by the Health Research Ethics at the University of 

Alberta, Edmonton, Canada as it did not involve the participation of patients or their families.

3.4. Results

3.4.1. The search:

One hundred and ninety citations were identified for potential inclusion in this study. 

Ninety-six potentially relevant citations were identified from computerized searches (see Appendix 

1). The search strategy from the Evidence Based Informatics Project at McMaster University for 

MEDLINE yielded 26 records of potential review articles published from January 2000 to March
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2004. The strategy for MEDLINE adapted from Kelly et a l1 identified 33 records, and the EMBASE 

search based on the McMaster strategy resulted in 37 hits. Manual searches on the seven 

selected emergency medicine journals resulted in 94 potentially relevant articles. After deleting 

duplicates (28 records) and excluding references published in other journals than the seven 

emergency medicine journals (27), the titles and abstracts of 135 references were retrieved for 

further examination (Figure 3.1).

After reading from titles and abstracts, 41 further references were excluded resulting in a 

group of 94 potential articles that were assessed independently by two reviewers (MO and BR) to 

decide their inclusion in this study.

3.4.2. Selection of studies:

Agreement between the two researchers (MO, BR) for selection of studies was good (N = 

94;k  = 0.64; p = 0.0006). All differences were resolved by consensus (100% agreement after 

discussions). Forty-nine articles were excluded (Table 3.1). Most of them were excluded because 

no identifiable question was clearly formulated (23,46.9%), they were narrative reviews (9,18.4%), 

clinical practice guidelines (9,18.4%), Evidence-based EM shortcut reviews (5,10.2%), case 

reports with non-systematic literature reviews (2,4.1%) or editorials (1,2.0%). Forty-five reviews 

published in these seven major emergency medicine journals from January 2000 to March 2004 

met all the criteria for selection (Table 3.2).

3.4.3. Characteristics of the included studies:

а. Publication aspects:

The distribution of reviews by the 7 journals is as follows: 17 (37.8%) in EMJ, 13 (28.9%) in 

AOEM, 6 (13.3%) in AEM, 3 (6.7%) in JEM and 2 (4.4%) in AJEM, CJEM and EM each. The years 

with the highest rates for publications of systematic reviews were 2001 and 2003 with 12 (26.7%) 

each (Table 3.3). The mean number of authors per review was 3.04 (SD: 1.77; median: 3, IQR: 2,

4) ranging from 1 to 9 authors. The United States (16, 35.6%) and the United Kingdom (15, 33.3%) 

were the most common countries of origin for corresponding authors of systematic reviews 

followed by Canada (9,20.0%), and Australia (2,4.4%). Other countries were less represented (3,

б.7%) in this sample of reviews. Twenty-one (46.7%) systematic reviews addressed topics related 

with therapeutic interventions, whereas ten reviews (22.2%) investigated diagnostic interventions.
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One (2.2%) review examined therapeutic and diagnostic interventions simultaneously, and the 

remaining 13 (28.9%) reviews evaluated other topics such as health services evaluation, education 

and management in the emergency medicine setting,

b. Methodological aspects:

Most of the reviews (32,71.1%) addressed a single research question while 13 (28.9%) 

examined multiple research questions. All the reviews used electronic databases to identify 

potential studies for inclusion. MEDLINE was the most commonly used single database (43, 

95.6%) followed by EMBASE (17,37.8%). Thirty-two (71.1%) reviews reported the years of 

coverage of the search, 33 (73.3%) provided the search terms, and only six (13.3%) reproduced 

the entire search strategy. Manual search on list of references (38,84.4%) was the most frequent 

“non-electronic” source to identify potentially relevant primary studies. Contact with experts and 

colleagues in the area (13, 28.9%) and hand searches of scientific journals (12, 26.7%) were less 

often used to identify further studies for inclusion (Figure 3.2). Only five (11.1%) reviews reported 

the search for unpublished material. Ten (22.2%) reviews set restrictions for publication status of 

the primary studies and 15 (33.3%) did so for the language of publication (limited to English- 

language reports).

Less than half of the reviews (20,44.4%) specified a priori the type of study designs 

considered for inclusion. Ten reviews (22.2%) restricted the inclusion to RCTs; approximately half 

of the reviews (21,46.7%) allowed the inclusion of observational studies. Thirty-two reviews 

(71.1%) pre-specified the type of population under study and 34 (75.6%) reviews did so for the type 

of intervention. The type of outcome was pre-specified in 29 (64.4%) reviews. Less than a half of 

the reviews (21,46.7%) reported they assessed the methodological quality of the primary studies. 

Six (13.3%) made an independent evaluation of the validity of the evidence (e.g. involving at least 

two independent reviewers). An overall score for quality assessment of primary studies was 

reported in nine reviews (20.0%). Among those reviews that reported assessing quality, the Jadad 

scale was the most commonly used approach (five reviews) followed by the Schultz’s allocation 

concealment (three reviews) and the Greenhalgh checklist (two reviews). Other quality 

assessment approaches included the American College of Physicians Guidelines (ACP), the 

CONSORT guidelines, Sackett checklist, Crombie checklist, Deeks checklist, American Thoracic 

Society guidelines (ATS), National Health and Medical Research (NHMR) guidelines, and Council 

of Australia guidelines on quality of evidence ratings (one review each).
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c. Type of analysis:

Twenty (44.4%) reviews statistically pooled the results from primary studies (meta­

analysis). The other 25 (55.6%) reviews did not combine the results; however, they provided a 

qualitative/narrative analysis or, evidence-based tables of the included studies. Among the group 

of meta-analyses, pooled diagnostic measures (pooled sensitivity/specificity, likelihood ratios) were 

the commonest summary measures used to calculate the effect of the intervention under study (9 

meta-analyses). Other combined measures were pooled odds ratios (4 meta-analyses), effect 

sizes (2 meta-analyses) and pooled relative risk and weighted mean differences (1 meta-analysis 

each). Two further meta-analyses used what they reported as “median pooled" measures. One 

meta-analysis did not clearly report the type of outcome measure. Estimation of 95% confidence 

intervals around the pooled effect estimate was frequent, with 17 out of 20 meta-analyses reporting 

this measure of precision.

Half of the meta-analyses calculated a measure of heterogeneity between the individual 

studies; however, not all of these meta-analyses explored or discussed the potential reasons for 

heterogeneity: Five of 20 meta-analysis planned subgroup analyses according to certain study- 

level variables, whereas seven included a sensitivity analysis to explore the robustness of the main 

findings. Finally, four (8.9%) reviews formally evaluated publication bias.

d. Type of results:

Thirteen of 20 meta-analyses reported a dichotomous primary outcome, which was 

reported as a statistically significant result in eight of them. Seven of 20 meta-analyses reported a 

continuous primary outcome, with only three being statistically significant. Overall, 16 (35.6%) 

reviews clearly concluded the results favoured the intervention under study. Four (8.9%) reviews 

concluded the intervention under study had negative effects. Fifteen reviews (33.3%) stated the 

evidence was insufficient to draw conclusions about the effect of the intervention. No clear 

conclusions were found in the remaining 10 reviews (22.2%).

e. Sources of funding:

No source of funding was declared in the report of 21 (46.7%) reviews. Research 

agencies (10 reviews) and government grants (9 reviews) were the most frequent source of 

funding. Internal funds were declared in two reviews, whereas seven reviews declared they did not 

receive any funding. Industry funds were not declared in any of the reviews. It is unknown whether
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reviews which did not mention any source of funding were self-funded or simply failed to report it in 

the manuscript.

3.4.4. Methodological quality of systematic reviews in emergency medicine:

The level of agreement among reviewers regarding both the OQAQ total scores (ICC:

0.83; 95% Cl: 0.72,0.90; n = 45) and the individual OQAQ quality items was good (Table 3.4) with 

kappa values ranging from 0.55 (OQAQ item # 3) to 0.76 (OQAQ item #7). Consensus discussions 

regarding for the overall SR quality score did not reveal major divergences in the application of the 

quality criteria among reviewers. The OQAQ scores obtained by consensus discussions between 

reviewers were used for the analysis of the SR quality.

A Kolmogorov-Smirnov test was used to assess whether the sample of OQAQ total scores 

was consistent with a Gaussian population (i.e. test of normality for the distribution of scores). The 

results showed that data were consistent with a Gaussian distribution (Ho: the data follow a normal 

distribution; Kolmogorov-Smirnov Z: 1.48, p = 0.25), normality of OQAQ total scores can be 

assumed; therefore, the mean can be used to describe these data and the OQAQ total scores can 

be used as a continuous dependent variable in the univariate and multivariate regression analyses.

The mean OQAQ total score for the 2000 -  2004 cohort of SRs was 2.96 points (95% Cl: 

2.44,3.48; Median: 2, IQR: 2,4; n = 45) indicating the reviews have major methodological flaws. 

When compared to the group of SR reported in the Kelly study1 (1988-1998, 2.66; 95%CI: 2.09, 

3.22; Median: 2; IQR: 2,3; n = 29), no statistically or clinically significant differences in the overall 

methodological quality of systematic reviews were found (F = 0.58, df = 73; p = 0.44). The 

direction and magnitude of this result did not significantly change after removal of four reviews 

published in journals not included in the 1988-1998 cohort of systematic reviews (CJEM 11-12 and 

EM 13' 14: F = 1.39, df = 69; p = 0.24). There was no change in the methodological quality of the 

reviews after the introduction of the QUOROM statement (A: -0.30; 95%CI: -1.08,0.48). The 

overall OQAQ total score for all the systematic reviews published in selected EM journals from 

1988 to 2004 was 2.84 (95%CI: 2.46, 3.22; Median = 2, IQR: 2,4; n = 74) indicating a pattern of 

major methodological flaws.

When individual quality components were analyzed (Table 3.5), most common flaws 

among 2000 -  2004 SRs were related to failure to document methods to avoid selection bias for 

the primary studies, and the comprehensiveness of the methods to locate the evidence. Reviews
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also commonly lacked clear evidence of validity assessment of primary studies using appropriate 

criteria. Less than half of the reviews reported the methods they used to combine the evidence, 

supported their conclusions on the data included in the review, and described the criteria to 

evaluate the validity of primary studies. Authors were marginally better at reporting their search 

methods and the eligibility criteria for the review. There were no statistically significant differences 

in the individual OQAQ quality criteria between the two cohorts of reviews, except that SRs 

published from 2000 to 2004 had almost 4 times higher likelihood of reporting the use of any 

criteria system to assess the methodological quality of the primary studies (OR: 3.75; 95%CI: 1.19, 

11.79).

The univariate analysis (Table 3.6) revealed that the following variables were significantly 

associated with the OQAQ total quality score of the systematic reviews: Type of analysis, journal 

of publication, region of corresponding author, and number of authors. The type of main study 

conclusions were in the limit of statistical significance. No statistically significant associations 

between the OQAQ total quality score and other study factors, such as declaration of funding, type 

of research question, topic of study and publication before and after the QUOROM statement, were 

found. The results can be interpreted as follows:

a) There is a statistically significant linear association between the OQAQ total score and 

the type of journal of publication (IF below and above the median IF). Seventeen 

percent of variation in the OQAQ total scores is accounted for by the journal of 

publication. The regression coefficient (P) suggests that reviews published in journals 

with higher IF ratings also score 1.51 points higher on the OQAQ than those reviews 

published in journals with lower IFs.

b) There is a statistically significant linear association between the OQAQ total score and 

the type of analysis used in the review to summarize the results. The type of analysis 

accounted for 37% of the variation in the OQAQ total scores. Compared to qualitative 

reviews, the OQAQ total score increased 2 points when a meta-analysis was evaluated 

(regression coefficient: 2.0; 95%CI: 1.43,2.67).

c) There is a statistically significant association between the OQAQ total score and the 

region of the corresponding author. Nine percent of the variation in the OQAQ total 

score is accounted for by region of the corresponding author. The OQAQ total score
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was 1.11 points lower when the corresponding author resided in a region other than 

North America.

d) The number of authors demonstrated a statistically significant association with the 

OQAQ total score. The number of authors accounted for nine percent of variation in the 

OQAQ total scores. The OQAQ total score increases by 0.29 points for each further 

author collaborating on the review.

The results of the multiple regression analysis using a stepwise procedure for modelling 

showed that the only factor that remained in the model was the type of analysis for data summary. 

The meta-analytic approach was significantly associated with the overall quality of systematic 

reviews in the emergency medicine literature after controlling for all other factors in the model (e.g., 

journal of publication, the region of corresponding author, and the number of authors). In 

summary, the OQAQ total score increased 2.05 points when the review included a meta-analysis 

(p < 0.0001). There was no need to test for interactions among the independent variables as only 

a single predictor was found to be significant in the multiple regression model.

3.5. Discussion

This study analyzed the methodological quality of systematic reviews and/or meta­

analyses published in major emergency medicine journals between January 2000 and March 2004, 

and compared the results with the quality of reviews of a similar cohort of reviews in emergency 

medicine journals published before the QUOROM guidelines launch in 1999. The rate of SR 

publications is clearly increasing (45 in 2000-2004 vs. 29 in the preceding 10 years), and while 

almost half of the reviews addressed questions regarding therapy (22.2%), the number of reviews 

addressing diagnostic interventions has increased (14%). Most of the reviews focused on a single 

research question; however, a considerable proportion of them examined multiple questions in the 

same review. Almost half of the reviews did not declare the source of funding.

3.5.1. Methodological quality of the reviews:

There is evidence to suggest that many of the reviews evaluated in this study exhibit major 

methodological flaws, limiting the validity of their conclusions. Moreover, there is limited evidence 

of an improvement in the conduct and reporting of these reviews following the release of the
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QUOROM statement. Only four (8.8%) of the 2000-2004 reviews satisfied all the criteria of the 

OQAQ, whereas 17.7% were given the lowest possible score. These results are similar to the 

findings for the 1988-1998 cohort of systematic reviews and/or meta-analyses in emergency 

medicine 1, where none of the reviews satisfied all the OQAQ criteria and 20.6% were given the 

lowest score. The findings are consistent with those of Jadad et a l.15 who reported that 90% of 80 

meta-analyses of analgesic interventions exhibited flaws that limited their claims. They are also 

similar to the results of Bhandari et a l16 where only 10% of 40 meta-analyses in orthopedics 

satisfied all the categories of the OQAQ, with 13% given the lowest possible score.

Although there appears to be a trend of improvement in the level of quality since the 

QUOROM statement was released, no statistically or clinically significant differences in the overall 

methodological quality of systematic reviews were found between both cohorts of systematic 

reviews and/or meta-analyses in emergency medicine. The change in the methodological quality 

of reviews from 1988-1998 to 2000-2004 (A: -0.30; 95%CI: -1.08,0.48) indicate that neither 

clinically or statistically significant improvements in methodological quality occurred following the 

introduction of the QUOROM guidelines. Moreover, the upper limit of change (+0.48) is below the 

post-hoc MCID of 1.0. To our knowledge, this review is the first to examine the effect of the 

QUOROM statement on the quality of reporting of SRs, albeit limited to the emergency medicine 

literature. Despite the development of this important document on standards of reporting, 

emergency medicine journals appear to have ignored it.

The assessment of individual quality components identified areas where improvements 

should be performed. The aim of a systematic review is to provide a comprehensive, unbiased 

summary of current research evidence. In order to achieve this, a transparent and inclusive search 

should be done. One of the major flaws of the systematic reviews under study was the lack of 

comprehensive methods to locate the evidence. Although searches in MEDLINE were part of the 

search strategies of almost the entire sample of reviews (95.6%), searches in other electronic and 

non-electronic sources were less frequent. For example, the search for unpublished material was 

barely reported and a considerable proportion of reviews (33.3%) restricted the search for 

language of publication (limited to English-language reports). These findings are similar to those 

from evaluations of the quality of systematic reviews in other research areas17-19. By excluding 

unpublished and non-English language articles, the results of a systematic review are susceptible 

to publication biases and may present a misleading picture of the effects of an intervention20.
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There is good evidence that research findings showing statistically significant results are more 

likely to be submitted and accepted for publication21, and more likely to be published in English 

language journals22. It has also been reported that the exclusion of grey literature may exaggerate 

the estimates of the intervention’s effects by 15%-38% depending on the type of grey literature23.

It was disappointing to find that only 11.1% of the systematic reviews included in this evaluation 

searched for both published and unpublished data with no language restrictions.

Emergency medicine systematic reviews frequently failed to document how bias in the 

selection of primary studies was avoided. Similar findings have been reported in other overviews 

of reviews 1.17.24-27 Reviews also regularly failed to assess the validity of primary studies using 

appropriate criteria. Less than half of the reviews reported they assessed the methodological 

quality of the primary studies; the Jadad scale was the most commonly used quality tool. This 

finding is comparable to those from overviews in a variety of medical and allied research areas1-17-

19,24-33,

Less than half of the reviews reported the methods they used to combine the evidence. 

Similar results have been found in other studies is.27,30-32 _ where deficiencies were frequent for the 

summary of the results of primary studies in the reviews. Exceptions are the studies of Bramwell et 

a l.17 in a group of systematic reviews in oncology and Moher et a l.26 in the field of paediatric 

complementary and alternative medicine, where authors were particularly good at combining 

studies for qualitative and/or quantitative analysis and basing their conclusions on the data 

included in the reviews.

The univariate analysis revealed a number of potentially important factors that might 

contribute to the quality of reviews. The number of authors was one of these variables. Bramwell 

et a l17 did not find a relationship between quality score (using the Sacks checklist) and the number 

of authors in the review. Differences between the findings from the univariate analysis and the 

findings of the Bramwell et a l.17 study may be related to differences in the instruments used for 

quality assessment

The association between the OQAQ total score and type of conclusions (positive, 

negative/uncertain) was in the limit of statistical significance. This latter null result is in conflict with 

the results from similar studies. For example, Jadad et a l.15, Bhandari et a l.16 and Furlan et a l.34 

have reported that the distribution of the OQAQ overall scores between systematic reviews and/or 

meta-analyses with positive conclusions and those with negative results is different and those of
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high quality were also less likely to produce positive results, whereas reviews with lower OQAQ 

overall scores tended to report positive findings. On the contrary, Assendelfelt et a l.35 assessed 

51 reviews using a modified version of the OQAQ and found that reviews with relatively high 

methodological quality had a positive conclusion. Based on these current results and those 

contradictory ones from similar studies, no definite conclusions can be reached regarding the 

direction of the association between the level of quality and the type of conclusions of the reviews 

and/or meta-analyses.

The results of the multiple regression analysis also showed that the type of analysis for 

data summary significantly helps to predict the overall quality of systematic reviews in the 

emergency medicine literature. The multiple regression analysis of Bhandari et a l.16 showed that 

the most important predictors of the quality of a meta-analysis were the affiliation with an 

epidemiology department and journal type.

There may be two plausible interpretations for the importance of the “type of analysis” 

identified in this study (that is to say, reviews including a meta-analysis for data summary are more 

likely to be of higher methodological quality). First, it may be a true finding and the nature of meta- 

analytic procedures may explain the reduction in the likelihood of bias in the reviews30. On the 

other hand, the result could be an artefact related to the type of instrument that was used to 

evaluate the methodological quality of the reviews. More precisely, a meta-analysis could score 

higher due to problems of interpretation of items #7 and #8 of the OQAQ if the “methods to 

combine the findings” are interpreted as equivalent of the numerical pooling of results. Therefore, 

the superiority of meta-analyses would be spurious and their quality over-estimated when the 

OQAQ is applied. As mentioned above, the problem could be more a matter of interpretation of the 

items in question than a construct weakness of the items by themselves. As Oxman5 recognizes, 

“it does not imply that a narrative review cannot be scientifically rigorous and that a reviewer might, 

for example, choose not to use quantitative techniques to combine study findings for sound 

reasons and still be explicit about what was done. Nor does it imply that meta-analyses are always 

scientifically sound”.

3.5.2. Strengths and weaknesses of this study:

This is the first study to compare how the methodological quality of systematic reviews in 

the medical and allied literature has evolved before and after the publication of the QUOROM

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



39

statement to improve the reporting and methodological quality of systematic reviews and/or meta­

analyses. A comprehensive search of the literature was performed and it is unlikely that potentially 

relevant systematic reviews and/or meta-analyses were omitted. Although the findings cannot be 

generalized to all reviews published by emergency physicians in any journal, it was felt that the 

evaluation undertaken reflects the quality of systematic reviews that are easily accessible to most 

emergency physicians. The evaluation, however, was confined to English-language publications in 

a sample of EM journals and it is unknown whether there may be a publication bias against 

systematic reviews in emergency medicine that do not have significant findings.

The methods used to evaluate the systematic reviews and/or meta-analyses could be 

criticized; however, there is no consensus regarding what is the best scoring system to assess the 

methodological quality of reviews. The OQAQ index was chosen due to its simplicity and extensive 

clinimetric development and validation. It has been the most widely used review of reviews tool, 

and recommended as the first-choice instrument to assess the methodological quality of systematic 

reviews and/or meta-analyses30. Furthermore, the OQAQ accords well with the QUOROM 

statement. We do, however, recognize its limitation and bias against qualitative reviews.

Another potential limitation is that one of the investigators involved in the quality 

assessment was the primary or collaborative author on some of the systematic reviews under 

study. However, efforts were made to minimize the influence of personal bias when assessing the 

quality of systematic reviews through a process that involved an independent evaluation by two 

investigators and the need to reach a consensus regarding both the individual components and 

overall quality score. Moreover, the level of agreement was high between reviewers and no 

systematic error was detected when the reviewer assessed his own work.

Another limitation of this study is common to other evaluations of the quality of scientific 

research; The quality of the systematic reviews was assessed by examining a published report of 

the review, instead of evaluating the conduct of the review itself. It must be accepted that a 

review’s report may reveal less about how the review was conducted than it does about the 

reviewers’ ability to write well. The evidence from sparse research addressing the quality of 

reporting versus the quality of conduct, however, have found a reasonably good correlation 

between how investigators conduct their research and how it is subsequently reported36'37.
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3.6. Conclusions and recommendations

Systematic reviews have an important role to play in evidence-based emergency medicine, 

and the preparation of a larger number of systematic reviews is an important challenge for the 

emergency medicine research community. Their usefulness, however, is entirely dependent upon 

their validity. This study showed that the quality of systematic reviews and/or meta-analyses in 

emergency medicine continue to be unacceptably low despite repeated calls for improvement by 

EBEM groups 1'3843and the dissemination of the QUOROM guidelines. Although systematic 

reviews appear easy superficially, those who have been involved in their production recognize that 

a high-quality systematic review is extremely difficult to complete and requires resources, time and 

dedication on the part of many. Most of the methodological deficiencies of systematic reviews 

and/or meta-analyses published in emergency medicine research could be corrected easily in the 

future by ensuring that investigators address sharply defined clinical questions and adhere to the 

issues raised by each item in the OQAQ scoring system and in the QUOROM statement.

Quality of reviews may also improve if emergency medicine journals provide authors with 

explicit instructions to report systematic reviews and/or meta-analyses. Finally, readers of 

emergency medicine journals should also be aware of the methodological limitations of systematic 

reviews and/or meta-analysis and critically appraise their results before implementing their results 

in clinical practice.
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Table 3.1: List of reviews excluded from the study of the quality of systematic reviews in the

emergency medicine literature.

STUDY ID REASONS FOR EXCLUSION

Abu-Laban RB, 2001 <44> Narrative review.
Af Geijerstam J-L, 2004 <45> No identifiable question was formulated.
American College of Emergency Physicians 2001 (46> Clinical Practice Guidelines.
American College of Emergency Physicians, 2000 <47> Clinical Practice Guidelines.
American College of Emergency Physicians, 2000 <48) Clinical Practice Guidelines.
American College of Emergency Physicians, 2002 <49> Clinical Practice Guidelines.
American College of Emergency Physicians, 2003 <5°) Clinical Practice Guidelines.
American College of Emergency Physicians, 2002 (61> Clinical Practice Guidelines.
Aminzadeh F, 2002 <62) No identifiable question was formulated.
Babcock ICh, 2000 <53> EBEM shortcut reviews.
Bernstein SL, 2002 <54> No identifiable question was formulated.
Blackman K, 2001 <55> No identifiable question was formulated.
Bond GR, 2002 (58> Narrative review.
Borland ML, 2002 <87) No identifiable question was formulated.
Boudreaux ED, 2002 <58> No identifiable question was formulated.
Braksiek RJ, 2002 <") No identifiable question was formulated.
Dart DC, 2000 <8°> Clinical Practice Guidelines.
D'Onofrio G, 2002 (61> Narrative review.
Edlow JA 2000 (82> EBEM shortcut review.
Fermann GJ, 2002 (M> No identifiable question was formulated.
Franc-Law JM, 2000 <64> Case report + Literature review.
Frank JR, 2002 «*> EBEM shortcut review.
Gallagher EJ, 2002 <68> Editorial.
Graham CA 2004 <67> No identifiable question was formulated.
Hsieh M, 2002168) EBEM shortcut review.
Inamasu J, 2002 (") No identifiable question was formulated.
JagodaAS, 2002 <7») Clinical Practice Guidelines.
Kao LW, 2003 <7D Narrative review.
Kuhn G 2001 <72> No identifiable question was formulated.
Kuhn GJ, 2002 <78) No identifiable question was formulated.
Lew M 2003 <74) No identifiable question was formulated.
Li SF, 2002 <78> Case report + Literature review.
Maas Cortes L, 2001 (76> No identifiable question was formulated.
Maio RF, 2002 <77) No identifiable question was formulated.
May CR, 2001 <78> No identifiable question was formulated.
McClune T, 2002 (79> Narrative review.
McClune T, 2003 <8°) No identifiable question was formulated.
Monaghan M, 2000 <81) Narrative review.
Nunnink L, 2002 (82> No identifiable question was formulated.
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Table 3.1: List of reviews excluded from the study of the quality of systematic reviews in the

emergency medicine literature (Cont’).

STUDY ID REASONS FOR EXCLUSION

Rhine DJ, 2000 <83) Narrative review.
Rothman RE, 2003 <84> Narrative review.
Schull MJ, 2002 (85) No identifiable question was formulated.
Tran T, 2000 (86> No identifiable question was formulated.
Warden CR, 2003 <87> Clinical Practice Guidelines.
Weaver CS, 2003<88> EBEM shortcut review.
Weigand JV, 2001 (89> No identifiable question was formulated.
Wilber ST, 2003 w> No identifiable question was formulated.
Yeung JK, 2002 OT No identifiable question was formulated.
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Table 3.2 Characteristics of reviews included in the study of the quality of systematic reviews in the emergency medicine literature.
MA = Meta-analysis; Dx: Diagnosis; Tx: Therapy; HSE: Health Services Evaluation; EMJ: Emergency Medicine Journal; AOEM: Annals of Emergency Medicine; JEM: Journal of 
Emergency Medicine; AEM: Academic Emergency Medicine; CJEM: Canadian Journal of Emergency Medicine; EM: Emergency Medicine; AJEM: American Journal of Emergency 
Medicine

REFERENCE COUNTRY TOPIC JOURNAL TYPE
OF

ANALYSIS

NUMBER OF 
RESEARCH 
QUESTIONS

AUTHORS
CONCLUSIONS

FUNDING OVERALL
QUALITY
(OQAQ)

Ahmad 2004 <93> UK Dx EMJ MA Single Positive None 4
Alter 2000 <93> USA Tx AOEM MA Single Positive Unknown 4
Arnold 2004 <94> USA Epidemiology AOEM MA Single Neutral None 3
Balk 2001 PS) USA Dx AOEM MA Multiple Negative None 4
Batchelor 2002 <96> UK Risk factors EMJ MA Single Positive Unknown 2
Boudreaux 2004 <97) USA HSE JEM Qualitative Multiple Uncertain Unknown 4
Brown 2002 (99) USA Dx AOEM MA Single Positive Unknown 7
Bush 2002 (99) UK Tx EMJ Qualitative Single Uncertain Unknown 2
Cooke 2003 (100> UK HSE EMJ Qualitative Single Uncertain Unknown 1
Cueto 2001 <101> USA Dx JEM MA Single Positive Unknown 2
Davies 2003 <13> Australia Tx EM Qualitative Single Positive Unknown 1
Eddleston 2003 <102> Sri Lanka Tx AOEM Qualitative Single Uncertain None 3
Edmonds 2002 0°3> Canada Tx AOEM MA Single Positive Declared 4
Farion 2003 (104> Canada Tx AEM Qualitative Single Positive None 7
Fredriksson 2003 (105> Canada HSE AJEM Qualitative Single Uncertain Unknown 2
Gabbe 2003 (14> Australia HSE EM Qualitative Multiple Uncertain Declared 1
Glavan 2003 (108> USA Measurement AEM MA Single Uncertain Unknown 1

Goodacre 2000 <107> UK HSE EMJ Qualitative Single Positive Unknown 3
Graham 2004 (67> UK Education EMJ Qualitative Multiple Uncertain Declared 2
lonnadis 2001 (108> USA Tx& Dx AOEM MA Single Positive None 4
lonnadis 2001 («9) USA Dx AOEM MA Single Positive None 4
Kline 2000 <11°> USA Dx AOEM MA Multiple Positive None 4
Lau 2001 <111> USA Dx AOEM MA Multiple Uncertain None 4
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Table 3.2 Characteristics of reviews included in the study of the quality of systematic reviews in the emergency medicine literature (Cont1).

REFERENCE COUNTRY TOPIC JOURNAL TYPE
OF

ANALYSIS

NUMBER OF 
RESEARCH 
QUESTIONS

AUTHORS
CONCLUSIONS

FUNDING OVERALL
QUALITY
(OQAQ)

Lavine 2001 dfl Canada Tx CJEM Qualitative Single Uncertain Unknown 1

Leary 2003 <112> USA Tx AOEM Qualitative Multiple Uncertain Declared 1
Li 2001 (us) USA Dx JEM MA Single Neutral Unknown 2
Marill 2001 dm USA Tx AEM MA Single Uncertain Unknown 3
Mattick 2002 dm UK Tx EMJ Qualitative Single Positive None 1

McCusker 2003 (115) Canada HSE AEM Qualitative Single Uncertain Declared 2
Murphy 2001 dm UK Tx EMJ Qualitative Multiple Uncertain Unknown 1

Perry 2002 <n8> Canada Tx AEM MA Single Negative None 7

Quin 2000 dm UK Tx EMJ Qualitative Multiple Uncertain None 2
Roberts 2003 dm UK Tx EMJ Qualitative Single Uncertain Declared 1

Robinson 2000 d2D UK Dx EMJ Qualitative Single Positive Unknown 3
Robinson 2001 d22> UK Tx EMJ Qualitative Single Uncertain Unknown 3
Rodrigo 2000 m Uruguay Tx AJEM MA Single Negative Unknown 5

Rowe 2000 d») Canada Tx AOEM MA Single Uncertain Declared 6
Smith 2003 d25> UK Tx EMJ Qualitative Single Uncertain Declared 2

Snooks 2004 dm UK HSE EMJ Qualitative Multiple Uncertain Declared 1

Trout 2000 dm USA Measurement AEM Qualitative Single Positive Unknown 3
Trzeciak 2003 d28> USA HSE EMJ Qualitative Multiple Uncertain None 1

Vickery 2001 d2?) UK Tx EMJ Qualitative Multiple Negative Unknown 2

Wilbur 2001 d2> Canada Tx CJEM Qualitative Single Uncertain Unknown 1

Worster 2002 dao) Canada Dx AOEM MA Single Positive None 7

Yildiz 2003 dm Turkey Tx EMJ Qualitative Multiple Uncertain None 2
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Table 3.3: Publication of systematic reviews in emergency medicine journals by year (2000-2004).

Year Frequency Percent (%) Cumulative percent

2000 8 17.8 17.8

2001 12 26.7 44.4

2002 7 15.6 60.0

2003 12 26.7 86.7

2004 6 13.3 100

TOTAL 45 100%
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Table 3.4: Inter-observer agreement for individual components of the OQAQ.

OQAQ Item Inter-observer agreement 

[Kappa (95% Cl)]

1 0.56 (0.31-0.81)

2 0.69 (0.51 -0.87)

3 0.55 (0.36-0.74)

4 0.64 (0.44-0.84)

5 0.67 (0.48-0.86)

6 0.74(0.55-0.93)

7 0.76 (0.59-0.93)

8 0.58 (0.39-0.77)

9 0.67 (0.49-0.85)
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Table 3.5: Quality of reports of systematic reviews published in emergency medicine journals from

1988-1998 and 2000-2004.

Question 1988-1998 2000-20041 Total P-value
n (%) n (%) n (%)t
n = 29 n = 41 n = 45 n = 70

1. Search method stated 16(55.2) 28 (62.2) 26(63.4) 42 (60.0) 0.488

2. Search comprehensive 5(17.2) 12(26.7) 12(29.3) 17(24.3) 0.248

3. Inclusion criteria reported 20 (69.0) 20 (44.4) 19(46.3) 39 (55.7) 0.060

4. Selection bias avoided 6 (20.7) 8(17.8) 8(19.5) 14 (20.0) 0.903

5. Validity criteria reported 5(17.2) 18(40.0) 18(43.9) 23 (32.9) 0.019*

6. Validity assessed appropriately 7(24.1) 13(28.9) 13(31.7) 20 (28.6) 0.490

7. Combining methods reported 14 (48.3) 17(37.8) 17(41.5) 31 (44.3) 0.572

8. Finding combined appropriately 11 (37.9) 18(40.0) 18(43.9 29 (41.4) 0.617

9. Conclusions supported by data 15(51.7) 17(37.8) 16 (39.0) 31 (44.3) 0.292

%\ Left column of 2000-2004 Group exclude four reviews published in journals not included in the 1988-1998 cohort of 
systematic reviews. They were excluded from the 1988 to 1998 -  2000 to 2004 comparison.
* Statistically significant at 5% level.
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Table 3.6: Predictors of quality of systematic reviews I meta-analyses in emergency medicine.

Variable Unadjusted
regression
coefficient

(95%CI)

Adjusted
regression
coefficient

(95%CI)

Type of analysis [D] (qualitative, meta-analysis) * 2.05(1.43, 2.67) 2.05 (1.43-2.67)

Journal of publication [D] (above/below the IF median: 0.743) * -1.51 (-2.29, -0.74) t

Region of corresponding author [D] (North America, other) * -1.11 (-1.93, -0.29) t

Number of authors [C]* 0.29 (0.07, 0.51)*

Main study conclusions [D] (positive, negative/uncertain) -0.81 (-1.6, 0.00) NA

Funding [D] (declared, not declared/unknown) -0.62 (-1.46, 0.21) NA

Type of research question [D] (single, multiple) -0.59 (-1.47, 0.28) NA

Publication before and after QUOROM statement[D] 0.21 (-5.95,1.01) NA

Topic of study [D] (intervention, diagnosis/other) -0.04 (-0.84, 0.74) NA

[C] = continuous variable; [D] = Dichotomous variable 
*: Variables included in the multivariate analysis (p<0.2).
X'. Removed from the multivariate model.
NA = Not applicable as not included in the multivariate analysis
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Figure 3.1 Flow diagram for selection of systematic reviews and/or meta-analyses published in 
major emergency medicine journals from 2000 to 2004.

Total number of citations 
identified 

M9Q>

Other journals excludedDuplicates excluded

Excluded after reading 
from titles and abstracts

ExcludedIncluded;

Assessed independently 
by two reviewers 

1941

Potentially relevant 
references for screening 

(1351

Electronic searches Manual searches

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



50

Figure 3.2: Sources of information used to identify potential studies for inclusion in the emergency 
medicine reviews.

Other include: National Institutes o f Health database, Lilacs, Current Contents, Register o f the Medical Editors' Trial 
Amnesty, Best Evidence database, Doctors Net UK, Dogpile, Google, CiinPSYCH, AMED, PILOTS, Effective Health 
Care Bulletins, Effective Matters, Health Evidence Bulletins Wales, BIDS, Healthplan, Helmis, DARE.
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CHAPTER 4: Randomized Controlled Trials in Emergency Medicine: Where do 
they all go?

'We too commonly see references o f “so many successful cases”, with a certain inevitable emphasis on the word 
“successful”. Such papers have their value and also their manifest dangers... There is unquestionably a false emphasis 

in all such publications, tending to increase the reputation o f the writer, but not to render the public more secure. We 
have no proper balance to this very natural tendency to publish our successes except through the more frequent 

publication o f our errors and failures which likewise mark the path o f every successful practitioner. Such papers, written 
by men o f experience and standing, would do much toward overcoming the tendency to over-security and would 

certainly serve an educational purpose which the ordinary publication so often fails to attain”
[Anonymus] The reporting of unsuccessful cases (editorial).

Boston Medical and Surgical Journal 1909; 263-2641.

4.1. Introduction

Presentation and subsequent publication of biomedical studies in the peer-reviewed 

literature are natural and expected outcomes that represent the completion of the research 

pathway. Publication of a scientific manuscript in a peer-reviewed journal reaffirms the work’s 

scientific validity, adds new knowledge, and updates the evidence for better patient care. It helps 

enrich a permanent forum of informed discussion and encourages the sharing of experience 

among clinicians and researchers.

Underreporting of research -particularly of clinical trials- is a well-recognized problem, the 

size of which is difficult to estimate. There are two main aspects to this problem: publication deficit 

(also called “the iceberg phenomenon"2 or “the file-drawer problem” 3) and publication bias. The 

former refers to the fact that many studies are never published, with the deficit representing the 

difference between the proportion of studies eventually reaching full journal publication and the 

absolute (100%) rate of publication4. On the other hand, specific types of publication bias have 

been characterized and documented: Positive results bias (i.e. the publication of research results 

depends on the nature, direction or strength of the study findings5-6, whereby manuscripts with 

statistically significant “positive” results are more likely to reach publication than studies reporting 

non-significant, “negative” results717), time-lag bias (i.e. the speed of publication depends on the 

direction and/or strength of the study results18'19'), grey literature bias (i.e. the results reported in 

journal articles are systematically different from those presented in working papers, dissertations or 

conference abstracts6'20), full publication bias (i.e. the full publication of studies initially presented at 

conferences or in other informal formats is dependent on the direction and/or strength of their
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findings10’21) and finally place o f publication bias (i.e. studies with positive results may be more 

likely to be published in widely circulated journals than studies with negative results 10,22,23).

The selective publication of randomized controlled trials (RCTs) based on the direction or 

strength of the results has been emphasized as a serious threat to validly assess the effectiveness 

of health care interventions8. This situation has important implications for clinicians who want to 

find good evidence of the effectiveness of interventions and for researchers synthesizing the 

evidence under the form of systematic reviews. Despite the efforts of the Cochrane Collaboration 

to identify and facilitate unlimited access to the results of published and unpublished RCTs, 

conclusions drawn from these reviews may be imprecise or biased if all trials cannot be included 

24'25. Therefore, publication bias poses considerable problems when pooled analyses of the effect 

of interventions (i.e. meta-analysis) are conducted, as it leads to an overestimation of the effect 

size23, and a reduction of the power of systematic reviews to detect moderate but clinically 

important treatment effects4 26. Failure to publish results from RCTs, therefore, may have 

important negative consequences for health policy, clinical decision making and the clinical 

outcomes of patient care6 27. The problem has also been described as a form of scientific 

misconduct that can lead those caring for patients to make inappropriate treatment decisions, 

either providing ineffective or dangerous forms of care, or delaying the provision of other beneficial 

health care interventions4’28-29. No publication of RCTs has other ethical implications such as 

breaking up the contract between investigators, study participants and funding agencies29.

Presentation of results under abstract format at scientific meetings constitutes an 

intermediate stage in the process of disseminating research findings. One of the most important 

functions of scientific meetings is to provide a forum for communicating the results of novel 

research. Although subsequent publication of a full-text paper in a peer-reviewed journal is the 

natural and expected outcome of such presentations, it is not uncommon for abstract to be the only 

format of publication for biomedical research studies9-11. It is thus important to determine the 

extent to which conference abstracts from scientific meetings result in publications in peer- 

reviewed journals.

Considerable evidence from a variety of clinical specialties have shown that a substantial 

proportion of abstracts presented at scientific meetings remain unpublished in the scientific 

literature as full-length manuscripts. Systematic reviews examining the follow-up of meeting 

abstracts for various clinical specialties have found that more than half were not fully published
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after presentation at the meetings9'30 and that some characteristics of the abstracts such as 

“positive results” and sample size may be associated with subsequent manuscript publication.

The Society for Academic Emergency Medicine (SAEM) scientific annual meeting is an 

important forum for communication of novel biomedical research in the field of emergency 

medicine. The SAEM meeting is comparable with the meetings of other scientific specialties in 

terms of attendance and number of abstracts submitted 11>12. Over the past thirty years, the 

number of abstracts presented at the SAEM annual meetings has exponentially increased from 18 

in 1974 to 563 in 2004, reflecting the development, evolution, and continued growth of research in 

emergency medicine. Particularly, there is evidence of an increasing trend for more randomized 

controlled clinical trials (RCTs) and controlled clinical trials (CCTs) (from 0% in 1974,12% in 1983, 

12% in 1989,15% of all submissions in 1997) and more blinded studies (from 0% in 1974, 7% in 

1983, 5% in 1989, to 11% in 1997) presented as abstracts in the SAEM meetings31. The 

publication rates of abstracts submitted at SAEM meetings have been studied in the past for 

individual SAEM meetings. For example, Callaham et a l.11 found that 62% of all abstracts 

accepted for presentation at the 1991 SAEM meeting were subsequently published. Little is known 

about the factors leading to subsequent full publication of RCT abstracts submitted to annual 

meetings like SAEM and whether there is any indication of publication bias in relation to RCTs in 

emergency medicine. The present study is the first to examine what proportion of abstracts of 

RCTs presented at a sample of SAEM annual meetings eventually will be published as full-length 

articles, and whether publication bias has any effect in emergency medicine research.

4.2. Objectives

The aims of this study were:

1) To determine the rate of subsequent full publication of CCT/RCTs presented at 1995-2003 

SAEM meetings in peer-reviewed biomedical journals.

2) To identify abstract characteristics associated with subsequent publication and whether 

different types of publication bias affected CCT/RCTs in emergency medicine research (i.e. 

positive results bias, time-lag bias, grey literature bias, and place of publication bias).
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4.3. Methodology of the Study

4.3.1. Study design:

Retrospective cohort study based on CCT/RCT abstracts accepted for presentation at the 

SAEM annual scientific meetings from 1995 to 2003.

4.3.2. Eligibility criteria:

All abstracts described either as CCT or RCTs and accepted for oral or poster presentation 

at the 1995-2003 annual scientific meetings of SAEM were eligible. A CCT was defined as any 

form of prospective comparative study where participants were concurrently enrolled and assigned 

to one of two or more treatments or interventions. A RCT was defined as a prospective 

comparative study where participants were allocated by a random process to receive one of two or 

more clinical interventions32'33. Abstracts and manuscripts were required to report the results from 

CCTs/RCTs involving human participants. Abstracts reporting meta-analyses, cohort studies, 

case-control studies, case reports, case series, incidence/prevalence studies, qualitative studies, 

laboratory studies, and descriptions of procedures and instrument validations were excluded.

4.3.3. Selection of abstracts and manuscripts

One reviewer (MO) hand-searched all 4399 abstracts of oral and poster presentations 

accepted for the SAEM annual meetings from 1995 to 2003 to identify all the CCT and RCT 

abstracts. A second reviewer (BR) independently reviewed a 10% random sample34 of the same 

sample of abstracts. The abstracts were published in the special May issues of the Academic 

Emergency Medicine journal, the official journal of the SAEM. If the inter-evaluator agreement on 

the 10% sample of abstracts was high, it was assumed that the reviewers used the same criteria to 

select the CCT/RCT abstracts and that the eligibility criteria were similarly applied. Therefore, it 

was decided that one investigator could reliably continue selecting the CCT/RCT abstracts from the 

remaining 1995 - 2003 sample of abstracts. Disagreements on eligibility were resolved by 

discussion until consensus was reached.

A computer-based search using MEDLINE (via PubMed), EMBASE and CINAHL (via Ovid) 

databases from 1995 to April 2004 was completed to identify publications in peer-reviewed journals 

resulting from any trial reported in the SAEM abstracts (updated in May 2004 in the Cochrane
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Register of Controlled Trials). The databases were searched by one of the investigators (MO) 

using both authors and key text words within the title and the abstract. Only full manuscripts 

published in peer reviewed journals were considered to represent abstract publications. No efforts 

were made to check for multiple articles stemming from a single abstract or vice-versa. Once a 

match was found, the search process was concluded.

The abstract and possible resultant manuscript were examined to ensure that the following 

criteria were satisfied: 1) The first author of the SAEM abstract should be one of the authors of the 

full publication, 2) at least one outcome of the SAEM abstract was an outcome of the manuscript, 

and 3) the topic of evaluation and the interventions were identical. An outcome was defined as a 

finding stated in the Results section of the SAEM abstract that was also stated in the Results 

section of the manuscript. If two SAEM abstracts were combined into one final manuscript, both 

abstracts were considered published. Abstracts were considered as unpublished if they could not 

be retrieved as full reports, including papers that were still in the publishing process (in press), not 

easily accessible (grey literature), or not published at all. No attempts were made to contact the 

authors to ascertain the outcome of the SAEM abstracts.

4.3.4. Assessment of methodological quality:

The methodological quality of CCT/RCT abstracts was independently assessed by two 

independent reviewers (MO, PG) blinded to their publication status. Full-published manuscripts 

were also independently evaluated by the same reviewers. Trial quality was assessed using the 

criteria for concealment of allocation35'36 described in the Cochrane Handbook and the Jadad 

Scale37 (see Appendix B2 and B3). The former is based on the evidence of a strong relationship 

between the potential for bias in the results and the allocation concealment38. The Jadad scale37 

is a validated 5-point scale that includes three items rated on a yes/no format that are directly 

related to bias reduction: randomization, double-blinding and description of drop-outs and 

withdrawals. Points for the first two items (randomization and double-blinding) may be added or 

deducted depending on the appropriateness of the methods used to randomize and blind the trial. 

This scale was selected to assess the methodological quality of CCTs and RCTs because its 

psychometric properties have been thoroughly tested, providing rigorous evidence to support its 

use 37-39. The level of agreement between the two reviewers on both the individual scores of the 

Jadad scale and the allocation concealment components was measured by calculating Kappa (k) 

coefficients and 95% C l40. A k  score in the range of 0.0 to 0.40 was considered poor agreement,
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from 0.41 to 0.60 moderate agreement, and a k  in the range of 0.61 to 0.80 was considered to 

represent substantial agreement41. Inter-rater agreement for the Jadad scale overall scores was 

estimated with the Intra Class Correlation Coefficient (ICC)42 and 95% confidence intervals 

(95%CI). For this study, moderate agreement was defined as ICC > 0.6 and good agreement as 

ICC > 0.8 «.

4.3.5. Data extraction:

One reviewer (MO) extracted data from both abstracts and manuscripts using a standard 

format. Abstracts were assigned to 17 broad research categories based on standard SAEM 

abstract classification. Placement of each abstract into discrete categories was often difficult as 

abstracts frequently had several components and could fall into a number of categories. The 

following information was collected for abstracts and manuscripts: title, year of meeting (abstract 

only), publication status (abstract only), journal name, date of publication (manuscript only), 

number of authors, country of the first author, report of university affiliation of any of the authors, 

declaration of funding, number of centers participating (multicenter, single study), design (parallel, 

cross-over), sample size, and whether the primary outcome was clear or unclear.

Study results were classified as positive in three different ways: First, a positive outcome 

was defined when statistical significance (defined by a p-value<0.05 or by a 95%CI excluding the 

unity) was achieved for the primary outcome. Second, a positive outcome was defined when the 

direction of the result favoured the experimental intervention. Third, a positive outcome was 

defined when the authors’ overall conclusions endorsed the experimental intervention. No 

distinction between efficacy and equivalence trials was made as it was expected that, considering 

the amount of information provided in the abstracts, the accuracy to distinguish among the two 

categories would be low. Every CCT/RCT resulting in a publication was assigned a journal citation 

impact factor (IF)44 derived from the Science Citation Index (SCI) for the year of publication of the 

manuscript. The IF is a measure of the frequency with which articles are cited in other journals. 

This was used as an indicator of a journal's relative influence in terms of the level of impact in the 

medical field.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



66

4.3.6. Data analysis

Dichotomous and categorical data were reported as proportions and percentages with 95% 

CIs. Continuous data were reported using means with standard deviations (SD) or medians with 

interquartile ranges (IQR) where appropriate. Publication rate was defined as the proportion of 

subsequent published CCT/RCT abstracts to the total number of CCT/RCT SAEM abstracts. To 

determine the likelihood of positive results bias (dependent variable: published vs. non-published) 

associations between abstract characteristics and the dependent variable were calculated by 

univariate and multivariate logistic regression analyses (stepwise forward logistic procedure based 

on the likelihood ratio). Unadjusted and adjusted odds ratios (OR) and their corresponding 95%CI 

were calculated. The regression models tested the following independent variables: country of 

origin, number of authors, report of university affiliation, study design (parallel, crossover), number 

of study centers (single, multicenter), sample size, primary outcome (clear, unclear), type of 

primary outcome (dichotomous, continuous), direction of the results (favouring the treatment or 

not), and authors’ conclusions (endorsing a treatment or not). The variables were selected based 

on previous evidence indicating that these variables may have an important effect on the status of 

subsequent publication outcome.

To assess the probability of grey literature bias in this sample of SAEM abstracts, changes 

from abstract to manuscript in terms abstract data were explored. The likelihood of changes in 

variables from abstract to manuscript was calculated using odds ratios (OR) and their associated 

95%CI. McNemar tests were used for paired comparisons.

Kaplan-Meier time to event analysis was used to investigate the time to publication to 

enable inclusion of abstracts where time since presentation at the SAEM meeting was insufficient 

for publication to have occurred. The time to publication was defined, in months, as the median 

time between the month of abstract presentation and the month of journal publication. Full 

publication was defined as the event; abstracts that remained unpublished were censored at the 

last follow-up time period (May 2004). Differences in subsequent full publication according to 

abstract characteristics were investigated using Peto’s log-rank tests. To determine predictors of 

the time to full-manuscript publication of CCT/RCT abstracts, Cox proportional hazard models were 

constructed after ensuring that assumptions of the Cox proportional hazard models were not 

violated.

To assess the effect of place of publication bias (dependent variable: IF above and below 

the median IF for the sample of published abstracts), univariate and multivariate logistic regression
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analyses (stepwise forward logistic procedure based on the likelihood ratio) were undertaken for 

the sample of CCT/RCT manuscripts from SAEM abstracts. Unadjusted and adjusted OR and their 

corresponding 95%Cls were calculated. The regression models tested the same variables that 

were included in the other regression analyses. Statistical analyses were performed by using the 

SPSS (Statistical Package for Social Sciences) software version 12.0 for Windows©. A 2-sided 

type I error rate of 0.05 was used for all statistical tests.

4.3.7. Ethics

This study is exempt from ethics review by the Health Research Ethics at the University of 

Alberta, Edmonton, Canada as it did not involve the participation of patients or their families

4.4. Results

4.4.1. General characteristics of abstracts and manuscripts

Selection o f Abstracts: The level of agreement among reviewers for the selection of 

CCT/RCT abstracts was excellent (k : 0.92; 95% confidence interval (Cl): 0.86, 0.97; n = 440). 

Figure 4.1 shows the study selection flow. Of the 4399 abstracts presented at the 1995-2003 

SAEM annual scientific meetings, 383 were identified as CCT/RCTs (8.7%).

Publication Outcomes: One hundred and ninety four CCT/RCTs (50.7%) were 

subsequently published in peer-reviewed journals and 189 remained unpublished up to April 2004 

(Table 4.1). The majority of CCT/RCT abstracts addressed miscellaneous emergency medicine 

research topics (19.1%), pediatrics (15.1%), injury/trauma (13.3%), and airway/respiratory (12.0%) 

topics. The remaining 13 categories were used for less than 10% of the abstracts (Figure 4.2).

Characteristics of CCT/RCTs: Baseline characteristics of the abstracts are shown in Table

4.2. Characteristics of the manuscripts are reported in Table 4.3. Of note, none of the CCT/RCT 

abstracts declared the funding source for their studies. Manuscripts were published in 33 journals: 

64.9% in any of six emergency medicine journals (Academic Emergency Medicine [55], Annals o f 

Emergency Medicine [46], American Journal o f Emergency Medicine [16], Pediatric Emergency 

Care [5], Emergency Medicine Journal, and Prehospital Emergency Care [one each]) and the 

remaining 35.1% in a variety of medical journals.
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4.4.2. Methodological quality of CCT/RCT abstracts and manuscripts

The inter-rater agreement for the Jadad overall scores, the individual components of the 

Jadad scale, and the allocation concealment for both the CCT/RCT abstracts and the subsequent 

publications was good (Table 4.4) with k  coefficients ranging from 0.60 (double blinding bonus item 

for abstracts) to 1.00 (randomization deduction and double blinding deduction items for 

manuscripts). No differences in methodological quality measures were found between unpublished 

abstracts and those that were subsequently published. The changes in methodological quality 

from abstract to manuscript form were statistically significant for the median Jadad scores, for 

some individual components of the Jadad scale such as randomization bonus, double blinding 

bonus, and withdrawals/dropouts) and for the allocation concealment components (Table 4.5). The 

methodological quality of the abstracts was not significantly associated with their publication status 

(OR Jadad scores: 1.13; 95%CI: 0.87,1.46; x 2: 0.91, df= 1, p = 0.34)

4.4.3. Predictors of publication

Table 4.6 provides the results of the univariate and multivariate logistic regression 

analyses assessing the effect of predictors for publication. From the univariate analysis, there 

were no statistically significant differences between the published and the unpublished CCT/RCT 

abstracts in any of the potential predictors of publication, except that authors of abstracts reporting 

university affiliations were more likely to reach full-publication compared to those with no report of 

university affiliations (OR: 1.58,95%CI: 1.03,2.42; y}\ 4.18, df = 1, p = 0.04). Abstracts were not 

more likely to be published when they reported significant results (OR =1.11; 95%CI: 0.74,1.66; 

X2: 0.15, df = 1, p = 0.69) or endorsed any of the treatments in the conclusions (OR = 1.07; 95%CI: 

0.71,1.60; x 2: 0.5, df = 1, p = 0.80).

None of the variables included in the multivariate logistic regression model were 

statistically significant at 5% level.

4.4.4. Time to publication

One abstract was excluded from the survival analyses as it had been published before the 

1995 meeting. The overall median time of publication was 32 months (95%CI: 23,42). After 5 

years, 41% of the CCT/RCT SAEM abstracts remained unpublished (Figure 4.3). To evaluate 

whether the speed of subsequent publication depended on the direction and/or strength of the
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study results (time-lag bias), Peto's log rank test was used to compare the time of publication by 

overall study findings. There were no statistically significant differences in the median time to 

publication of CCT/RCT abstracts reporting significant results (30 months; 95%CI: 17.2,42.8) 

compared to those that did not (32 months; 95%CI: 17.9,46.2; Peto’s log rank test = 0.01, p = 

0.91). Abstracts reporting significant results favouring the experimental intervention were not 

published faster (32 months; 95%CI: 18.7,45.3) than those favouring control interventions or 

reporting null results (29 months, 95%CI: 6.0,52.0; Peto’s log rank test = 0.00, p = 0.94).

Statistical differences were not found when comparisons were made between the median 

publication time of abstracts endorsing a treatment (30.06 months; 95%CI: 18.2,41.8) versus the 

median publication time of those that did not (33.08 months, 95%CI: 21.47,44.7; Peto’s log rank 

test = 0.02, p = 0.89).

Results from the Cox proportional hazard model analysis confirmed the findings of the 

univariate logistic regression model: after controlling for factors such as number of authors, and 

country of corresponding author, CCT/RCT abstracts reporting university affiliation of any of the 

authors were 1.42 times more likely to reach publication compared to those abstracts that did not 

report such academic affiliation. Report of university affiliation was a significant predictor of the 

instantaneous relative risk of subsequent publication after controlling for other factors (Table 4.7).

4.4.5. Changes from abstract to publication

To evaluate the probability of grey literature bias, 194 abstracts were paired with their 

corresponding manuscripts. No significant changes from abstract to manuscript were found in the 

number of authors (Median [IQR]: abstracts: 4 (3,6), manuscripts: 5 (3,6); Wilcoxon Signed Ranks 

Test: Z = -1.29, p = 0.19), (OR: 0.92, 95%CI: 0.31,1.46; 0.59, df = 1, p = 0.44), the number of

participating centers (OR: 3.66; 95%CI: 1.0,12.9; 0.09,0.69; Me Nemar %2:: 3.5,df= 1 p = 0.99), 

the type of primary outcome measure (OR: 1.5,95%CI: 0.53,4.17; 0.26, df = 1 p = 0.6) or the

reported significance of the primary outcome (OR: 1.54,95%CI: 0.72, 3.26; %2\ 0.89, df = 1, p = 

0.345). Statistically significant changes, however, were observed in the reported affiliation with a 

university (OR: 9.3,95%CI: 2.83,30.2; %2:\ 18.581, df = 1, p = 0.0001), in the definition of the 

primary outcome (OR: 2.05; 95%CI: 1.20,3.49; Me Nemar %2\ 6.55, df = 1, p = 0.01), and the 

authors’ conclusions (OR: 0.26; 95%CI: 0.098, 0.69; Me Nemar x 2: 7.842, df = 1, p = 0.007).

There is a 9-fold increase in report of university affiliation in published manuscripts versus
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abstracts. Manuscripts were also 2 times more likely to define the primary outcome under study in 

a clear way. Author's conclusions also changed from abstract to manuscript form. Compared to 

abstracts, manuscripts were 0.26 times less likely to endorse the treatment under study. Abstracts 

were more often to support the intervention under study in the conclusions than their corresponding 

manuscripts (see Table 4.8).

4.4.6. Place of publication bias:

The median IF of the journals that published the CCT/RCT manuscripts was 1.535 (IQR:

1.05,2.46). Results from the logistic multivariate regression (Table 4.9) indicated that, compared 

to manuscripts reporting dichotomous primary outcomes, continuous primary outcomes have 0.4 

chance to get published in journals with higher levels of circulation after controlling for other factors 

(OR: 0.42; 95% Cl: 0.20,0.86; Wald test: 5.58, df = 1, p = 0.01). Similarly, manuscripts that 

received Jadad scores > 3, were more than twice as likely to get published in journals with higher 

IF compared to those with Jadad scores lower than 3 (OR: 2.26; 95%CI: 1.17,4.33; Wald test: 6.0, 

df = 1, p = 0.14). No evidence of place of publication bias was found in this sample of CCT/RCT 

manuscripts. Studies with positive results (e.g. statistically significant, or either favouring or 

endorsing the experimental intervention) were not more likely to be published in higher rated 

journals than studies with negative results.

4.5. Discussion

4.5.1. General remarks

This study examined the percent publication, time to publication and determinants of 

publication of a cohort of 383 CCT/RCT abstracts accepted for presentation at the 1995 -  2003 

annual SAEM meetings. In particular, the occurrences of several types of publication bias (positive 

outcome bias, time-lag bias, grey literature bias, and place of publication bias) were explored. A 

publication rate of 50.4% (95% Cl: 45.3,55.5) for CCT/RCT abstracts was identified through 

electronic database searches. This finding is in accordance with figures reported for all research 

abstracts (not solely CCT/RCTs) in other scientific meetings9'45. A meta-analysis on the 

publication rate of CCT/RCT abstracts30 calculated a weighted mean rate of full publication of 

55.8% (95%CI: 51.8,59.9) which is higher than the proportion reported in this study. With respect 

to other studies in the emergency medicine field, the publication percentage is comparable to the
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findings of Callaham et a l.11 for all the abstracts presented at the 1991 SAEM meeting (44%), 

Walby et a l.46 for all research abstracts presented at the scientific meetings of the Australasian 

College for Emergency Medicine from 1995 to 1998 (35%), and Korn et a l.47 for prospective 

studies presented at four emergency medicine research forums (43%).

Publication rates of abstracts reporting either statistically significant results or endorsing 

any of the treatments under study were not different from those with non-significant results (OR:

1.08; 95%CI: 0.72,1.62) or those that did not endorse any treatment (OR: 1.05; 95%CI: 0.70,

1.57), respectively. This finding is surprising, since the association of positive results and 

publication has been noted previously by many authors 5,8,10,11,15-17,21,30,48 |n t h e  meta-analysis of 

Scherer et a l.30 a strong association between “positive” results and full publication (RR = 1.51; Cl 

1.27 to 1.79) was identified when authors defined “positive" results as a “significant” result 

favouring any treatment arm over another. RCTs in emergency medicine tend to be published no 

matter what the outcome of the trial, and this situation may depend on the rate of RCTs produced 

in emergency medicine. Compared to other biomedical areas, emergency medicine produces a 

lower number of RCTs. Therefore, once a RCT is completed, it is unlikely that these results (either 

positive or negative) will not be submitted or accepted for publications in the emergency medicine 

journals.

This study also failed to demonstrate a positive outcome bias in this sample of CCT/RCT 

SAEM abstracts and supports the findings of other studies that have not found a statistically 

significant association between study outcome and full publication10'12'23'28’49'50. There are a 

number of possible explanations for the differences between these results and research reporting a 

positive association between study outcome and status of publication. First, it is possible that 

studies differed in the definitions of what constituted a “positive” finding; therefore, a positive 

association between results and publication may depend on the definition employed. Some of the 

definitions in other studies placed emphasis on the presence or absence of statistical significance 

(p-values), the direction of the study results (positive versus negative or neutral), or on subjective 

classifications based on the author's conclusions. Furthermore, in other previously reported 

studies, a dichotomous classification was used with negative outcome trials comprising any study 

without statistically significant results9'30'51. In this study, using three different definitions of a 

positive outcome (statistical significance, direction of results, and study conclusions) we failed to 

identify an association between outcome and publication status.
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Second, the methodological quality of research may be an issue to explain our results.

The methodological quality of a research project is a factor that has been hypothesized to influence 

the likelihood of subsequent full publication28. The congruence between the quality of a project 

reported in abstract form compared to the quality assessed from a subsequent full publication is 

questionable. Considerable inconsistencies between abstracts and subsequent published reports 

have been pointed out in previous evaluations16'52. No significant association between the 

methodological quality of the abstracts and their subsequent publication status was found in this 

study (OR Jadad scores: 1.133; 95%CI: 0.87,1.46). Moreover, this finding is supported by the 

results of a systematic review on the fate of biomedical meeting abstracts, which could not draw 

any conclusions on the relationship between study quality and the likelihood of abstract acceptance 

and subsequent full publication45. Similarly, in a follow-up study on summary reports of controlled 

trials, Chalmers et a l.28 failed to identify abstract quality as a predictor of full publication. 

Alternatively, the absence of a relationship between methodological quality and the likelihood of full 

publication may be also be explained as an effect of the method selected to assess the 

methodological quality of the abstracts or simply the fact that the abstracts may not have enough 

space to present all the information needed for an adequate evaluation of the study quality. Finally, 

the utility of the Jadad scale has not been evaluated for application at the meeting abstract level, so 

the validity of this method may partially explain the difficulty identifying the association.

On the other hand, differences between the methodological quality from abstract to 

manuscript were detected in this study and have been described in similar studies23'52, particularly 

regarding some individual quality components, such as the adequacy of randomization and double 

blinding procedures, the accounting for study withdrawals and dropouts, and the allocation 

concealment. This finding may suggest a type of publication bias that has not been described 

before and perhaps could be described as “space bias”: differences in the reporting of 

methodological characteristics depend on the space available to report the study results. This bias 

should be evaluated in other settings.

Predictors of publication were evaluated using both logistic regression models and 

proportional hazard model techniques. Some variables described as predictors of publication in 

other studies, such as sample size 9,10,12,28,35,53,54 anc| multicenter status23' were not statistically 

significantly associated with successful manuscript publication in this study. The lone factor found 

to be positively associated with publication in this sample of CCT/RCT abstracts was the 

documentation of a university affiliation. This supports the results of other studies10'23 that have

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



73

shown a similar association. Such a finding may reflect the urgency of publication in academic 

locations where tenure and promotion are tightly linked to productivity compared to those authors 

who are not academically linked.

The median time to publication of the CCT/RCT SAEM abstracts was 32 months (95%CI: 

22.97,41.10). This result is similar to the findings reported by Evers4, Timmer et a l.55, 

Krzyzanowska et al.56, and loannidis18 in other medical specialties; however, it was longer than 

times reported by other groups30’50'57. Explanations for these divergences include differences in 

the measure used to report the outcome (medians, means) and the methods to calculate the time 

to publication. Time of publication was calculated here using a Kaplan Meier time-to-event 

approach. If a time-to-event analysis was not used, the crude median time to publication in this 

study would be 24 months, a figure that is in accordance to the 19.7 months30 and 18 months50’57 

reported elsewhere. One meta-analysis9 found that 32% to 66% of abstracts reported at scientific 

meetings of 6 different subspecialties were published in full manuscript format 3 years later and 

only a minority of the studies were published thereafter. In the present study, 59% of the CCT/RCT 

abstracts were published in full within 5 years of presentation. Previous reports have suggested 

that the majority of abstracts are published in indexed journals within four years of presentation 

58'60, therefore, the fate of 41% of the studies that were not published afterwards is unknown.

The discussion around the so called “time lag bias” showed conflicting results with the 

evidence provided to date. Abstracts reporting results favouring the experimental intervention (i.e. 

statistically significant, positive findings, positive conclusions) were not published faster than those 

favouring control interventions or reporting neutral results. These findings support Dickersin et a l61 

results on the association between time interval to publication and statistical significance from a 

sample of 133 controlled trials. Time to publication was not associated with statistical significance 

or with any other quality or study characteristics in this study. Conversely, lonnadis18 reported that 

randomized efficacy trials were published more rapidly when results reached traditional levels of 

statistical significance. Again, the differences in the findings among the group of studies exploring 

the association between positive results and time to publication may be confounded by the 

definitions used to classify the studies as “positive” or “negative”.

Significant changes in magnitude or direction of the association between the set of 

independent variables and the status of publication and time to publication were not observed 

when a sub-sample of abstracts published from 1995-2000 was evaluated using the same 

parameters. Allowing for additional time to publish did not alter the results from this review.
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The findings from this study suggest that a grey literature bias is present in this sample of 

CCT/RCT SAEM abstracts. That is to say, author’s conclusions in the scientific abstract differ from 

those in the corresponding publications (OR: 0.26; 95%CI: 0.098,0.69). Differences were also 

found in other study characteristics, such as the reported affiliation with a university (OR: 9.3, 

95%CI: 2.83,30.2) and the clear or unclear definition of the primary outcome (OR: 2.05; 95%CI:

1.20,3.49). Studies comparing the information from meeting abstracts to those in the subsequent 

full paper shed some doubts on the reliability of results reported in abstracts10'20. Weintraub et al. 

62 examined a random sample of papers published in the Journal o f Pediatric Surgery together with 

their original scientific abstracts. Changes in the conclusions from abstract to manuscript were 

found in 30% of the comparisons. They also stated that the manuscript included numbers that 

were often mathematically inconsistent with the abstract. On the other hand, Bellefeuille et a l.16 

found “good to excellent correlation” between the conclusions of manuscripts and meeting 

abstracts in 15 out of 18 phase III trial reports (a smaller sample size than that collected in the 

present study).

It could be argued that differences found here may be due to the fact that meeting 

abstracts are “works in progress” rather than a correct summary of the underlying completed 

research. If true, this would explain why changes in sample size and shifts in the reported results 

have been found in other studies. Therefore, changes in the direction of the result would be a 

natural consequence of the increased power to detect statistically significant differences. 

Nevertheless, no significant changes in the sample size between the abstract and its 

corresponding publication were found in this study, suggesting that the change in the direction of 

the conclusions was not the result of increased power to detect the difference. By virtue of the 

relative paucity of details about study characteristics in abstracts, some authors have suggested 

that research available in abstract form is unreliable and incomplete63 and that the validity of the 

information presented in abstract form is limited to allow for a formal quality analysis64. 

Furthermore, the use of meeting abstracts as citations in research publications is discouraged by 

many researchers whom consider them misleading or inappropriate58’65.

The grey literature bias reported here may be an important finding that should be 

considered by those including the results from scientific abstracts in meta-analyses of the efficacy 

and effectiveness of clinical interventions. It has been reported in the past that exclusion of grey 

literature from systematic reviews may exaggerate efficacy estimates by 15%-38%66. How their 

inclusion in a meta-analysis might bias the efficacy estimates should also be considered,
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particularly when abstract constraints of space usually lead to a less detailed description of 

methods and results, which can hamper a critical appraisal of their validity. No definite answer to 

this debate has been provided to present. Moher et a l.67 suggest that, although it is unknown 

whether there would be more or less bias if the unpublished studies were in the form of full reports 

rather than abstracts, their methods of reporting certainly need to improve67.

Finally, no evidence of place of publication bias22 was found; however, manuscripts with 

higher Jadad scores were 2 times more likely to be published in journals with higher IF. This does 

not necessarily mean that higher quality CCT/RCTs are published in higher quality journals. The 

interpretation of the impact factor must be undertaken with an understanding of its true meaning: 

the number of times, on average, that a source article in a particular journal is likely to be cited68. 

This distinction between the rate of citation and journal quality is crucial when interpreting these 

results.

4.5.2. Strengths and weaknesses of this study

The approach used here to evaluate the publication rate and the effects of publication bias 

on a sample of CCT/RCT abstracts have some strengths and weaknesses. It could be argued that 

the abstracts evaluated may not be representative of emergency medicine research in general as 

they were presented at one individual emergency meeting; however, SAEM is the principal forum 

for presenting novel research, particularly RCTs in the North American academic EM research 

context. The research evaluated in the present study, however, only reflects abstracts that were 

accepted at the scientific meetings and does not necessarily reflect the state of all research in the 

field of emergency medicine. For example, only accepted RCT abstracts were evaluated instead of 

including all submissions. It should thus be kept in mind that this study can only provide an 

impression of part of the publication bias in emergency medicine, as the fate of those studies that 

were submitted and rejected is unknown. Nevertheless, as few RCTs are conducted in the EM 

field compared to other biomedical areas, it is unlikely that EM researchers would not attempt to 

disseminate the findings of studies that demand a lot of resources and effort. Future studies 

should compare whether a difference exists among rejected and accepted manuscripts for 

presentation at scientific meetings in terms of their subsequent rate of publication and the nature of 

their results.

Secondly, the description of the publication experience may have been affected by the 

search methods that were used in this study. The restriction of the searches to electronic
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databases can contribute to an outcome misclassification because certain studies that were 

classified as “not published” may have indeed been published elsewhere and simply not indexed in 

the electronic databases. Moreover, not all relevant journals are reviewed by the Index Medicus, 

thus the proportion of the true rate of publication of CCT/RCT abstracts may be underestimated.

On the contrary, considering each abstract as an independent submission may lead to an 

overestimate of the proportion of the research that is eventually published since a single report 

might account for more than one abstract. Future studies in this area should use complementary 

approaches, such as survey methodology, to complement the information on the status of 

publication of CCT/RCT abstracts and to further understand why a considerable proportion of trials 

remain unpublished.

The quality of the underlying research was one of the most difficult variables to assess in 

the prediction of publication analysis, especially as the information available from the abstracts was 

limited. Furthermore, the use of the Jadad scale may be questioned given its inherent bias against 

therapies that could not be adequately double-blinded, and the paucity of information on the validity 

of its use for abstract evaluation. Conversely and despite their weaknesses, the Jadad criteria are 

the most widely quoted and evidence-based criteria available at the present time.

The use of time-to-event analysis to evaluate the questions under study strengthened the 

results by providing more sensitivity to the logistic regression analysis. When the outcome of a 

study is the time between one event (i.e. SAEM meeting) and another (publication), a number of 

problems can occur: the times are unlikely to be normally distributed and the time interval may vary 

during the study period. In addition, the study has a finite duration (up to April 2004), during which 

not all abstracts would have experienced the outcome of interest (publication). Therefore, all these 

factors can be controlled for only when a time-to-event analysis approach is used.

The main concern in this study arises from the likelihood of misclassification of the abstract 

results as positive or negative. Although three indicators (reported significance, direction of the 

results, and author’s endorsement) selected for this study constituted an appropriate alternative to 

control for confounders in the classification of the abstract results, they can only serve as an 

approximation to the eventual study outcome. If non differential classification is present, this may 

have weakened the effect, which would explain the lack of statistical evidence for the association 

under study. Nevertheless, if sample size calculations (80% power) were made to detect a 25% 

difference in full publication rate between studies with statistically significant results compared to 

those without, 138 abstracts of RCTs or 2760 abstracts would be needed. As the number of both
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abstracts and CCT/RCT abstracts were larger in this study, it is unlikely that our finding is a false 

negative result.

In summary, the approach selected to study publication bias here may have been subject 

to methodological limitations that possibly introduced some bias. It is difficult, however, to assess 

the degree to which the methodological problems may have influenced the study results.

4.6. Conclusions and recommendations

The proportion of emergency medicine RCT/CCT abstracts published is slightly lower than 

for other speciality societies; however, biases reported by others do not appear to be as common 

or problematic in this group of projects. Given the differences between the abstracts and 

manuscripts, caution is warranted with respect to employing meeting abstracts as a source of 

evidence for future research or systematic reviews. Information cannot be considered entirely 

reliable, as inconsistencies with information at the manuscript level were frequent in the direction of 

the primary outcome results.

The solution to these problems rests in a number of areas. First, substantial improvements 

are required with respect to the quality of reporting abstracts. The decision of restricting the 

abstract to 250 words should be revisited to allow for inclusion of more comprehensive 

methodological information in the body of the abstract to enhance its value and validity.

Particularly, guidelines to improve structured abstracts should be developed to include a more 

detailed description of the methodology of the studies that considers the adequacy of the methods 

of randomization and blinding, the concealment of allocation to treatments and the description of 

the withdrawals and dropouts. A format based on the CONSORT statement would be preferred, 

and certainly could be accomplished without a space expansion69.

Different methodological approaches have been used to assess the impact of publication 

bias, each of them having advantages and disadvantages. Post-hoc assessment of the effect 

publication bias has on meta-analysis, such as funnel plotting, modelling or sensitivity analysis, 

have been proposed66’7073. While these methods may be useful at interpreting the findings of a 

meta-analysis, no information on the nature and determinants of publication bias is provided. 

Retrospective cohort-based studies, similar to the one reported here, identify RCTs at an early 

stage before full publication (e.g. abstracts submitted to scientific meetings) and examine
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characteristics such as publication rates, time to publication, and associations between abstract 

characteristics (direction and strength of the effect studied, methodological quality, sample size) 

and subsequent publication in peer-reviewed journals. Compared to post-hoc evaluations of the 

effect of publication bias in meta-analysis and systematic reviews, bias in this preliminary stage of 

the publication process has been poorly studied. Similar studies addressing this problem are thus 

warranted.

It can be concluded that publication bias is not likely to be of high magnitude in this set of 

emergency medicine abstracts; however, it must be considered when evaluating the literature in 

emergency medicine. The proposal for a trial registry in emergency medicine should be explored 

to improve the accessibility of trial information and data. Joint solutions among clinicians, 

researchers and journal editors will surely facilitate the implementation and dissemination of this 

endeavour. A call for a collaborative work in this area should therefore be a priority for the 

research agenda in academic emergency medicine.
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Table 4.1: Publication rates for RCT/CCT abstracts presented at the Society for Academic
Emergency Medicine meetings from 1995-2003.

Year Number of 

abstracts

CCT/RCTs abstracts 

N (%)

Published

N(%)

1995 394 33 (8.37) 23 (69.7)

1996 466 40 (8.58) 24 (60.0)

1997 544 50 (9.19) 28 (56.0)

1998 533 42 (7.87) 27 (64.3)

1999 537 43 (8.00) 28 (65.1)

2000 502 44 (8.76) 27 (61.4)

2001 475 36 (7.57) 17(47.2)

2002 497 52 (10.46) 17(32.7)

2003 451 43 (9.5) 3(7.0)

TOTAL 4399 383 (8.7) 194(50.4)
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Table 4.2: Characteristics of CCT/RCT abstracts presented at the Society for Academic
Emergency Medicine meetings from 1995-2003.

Baseline characteristics Overall 
(N = 383)

Published 
(N = 194)

Unpublished 
(N = 189)

Country (N [%])

USA 339 (88.5) 169 (87.0) 170 (90.0)

Others 44(11.5) 25 (12.9) 19(10.0)

Number of authors

Median [IQR] 4.0 (3, 6) 4.0 (3, 6) 4.0 (3, 5)

Reported university affiliation (N [%]) 253 (66.1) 138 (71.1) t 115(60.8)

Declaration of funding (N [%]) NS NS NS

Study design (N [%])

Parallel 327(85.4) 164(84.5) 163 (86.2)

Crossover/factorial 56 (14.6) 30(15.5) 26(13.8)

Number of study centers (N [%])

Single center 322 (84.1) 165 (85.1) 157 (83.1)

Multicenter 61 (15.9) 29 (14.9) 32 (16.9)

Sample size (Median [IQR]) 68 (34,150) 68 (34,150) 68 (31,152)

Primary outcome (N [%])

Clear 239 (62.4) 127 (65.5) 112(59.3)

Unclear 144 (7.6) 67 (34.5) 77 (40.7)

Type of primary outcome (N [%])

Dichotomous 143 (37.3) 71 (36.6) 72 (38.1)

Continuous 240 (62.7) 123 (63.4) 117(61.9)

Statistical significance (N [%])

Yes 161 (42.0) 84 (43.3) 77 (40.7)

No/not reported 222 (57.9) 110(56.7) 112(59.3)

Direction of result (N [%]) n =161 n =83 n=77
Favour treatment 154 (95.6) 80 (95.2) 74 (96.1)

Favour control/unclear 7(4.3) 4 (4.8) 3 (3.9)

Authors’ conclusions (N [%])

Endorsing treatment 210(54.8) 108 (55.7) 102 (54.0)

Not endorsing treatment 173(45.1) 86 (44.3) 87 (46.0)

I  Statistically significant difference at 5% level 
NS = Not specified.
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Table 4.3: Characteristics of the published manuscripts from RCT/CCT abstracts presented at the
Society for Academic Emergency Medicine meetings from 1995-2003.

Characteristics Manuscripts 
(N = 194)

Country (N [%])

USA 170 (87.6)

Canada 17(8.8)

Others 7(3.6)

Number of authors

(Mean [SE]; Median [IQR]) 5.08 (0.18); 5 (3,6)

Reported university affiliation (N [%]) 164(84.5)

Declaration of funding (N [%]) 104(53.6)

Government 28(14.4)

Industry 53(27.3)

Others 42 (21.64)

Study design (N [%])

Parallel 162 (83.5)

Crossover/factorial 32(16.5)

Number of study centers (N [%])

Single center 157 (80.9)

Multicenter 37(19.1)

Sample size (Median [IQR]) 75.5(40,164.7)

Primary outcome (N [%])

Clear 149 (76.8)

Unclear 45 (23.2)

Type of primary outcome (N [%])

Dichotomous 68 (35.1)

Continuous 126 (64.9)

Conclusions (N [%])

Statistical significance (yes) 89 (45.9)

Direction of result (favours treatment) 80 (41.2)

Conclusion (author's endorsement) 94 (48.5)
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Table 4.4: Inter-observer agreement for the evaluation of the methodological quality of CCT/RCT 
abstracts presented at the Society for Academic Emergency medicine meetings from 1995- 
2003.and their published manuscripts.

Quality measure Abstracts 

(n = 383)

Manuscripts 

(n = 194)

Jadad score [ICC (95% Cl)] 0.84 (0.78,0.88) 0.93 (0.88,0.96)

Individual components [Kappa (95% Cl)]

Randomization 0.93(0.82,1.00) 0.96 (0.89,1.00)

Randomization bonus 0.83 (0.63,1.00) 0.95 (0.88,1.00)

Randomization deduction 0.90 (0.79,1.00) 1.00

Double blinding 0.97 (0.94,1.00) 0.95 (0.88,1.00)

Double blinding bonus 0.60 (0.35, 0.85) 0.86 (0.73, 0.99)

Double blinding deduction 0.95 (0.89, 0.99) 1.00

Withdrawals/dropouts 0.64 (0.49, 0.79) 0.64 (0.43, 0.85)

Allocation concealment [Kappa (95% Cl)] 0.77 (0.62, 0.92) 0.87 (0.76, 0.98)
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Table 4.5: Methodological quality of CCT/RCT abstracts presented at the Society for Academic
Emergency Medicine meetings from 1995-2003.and their subsequent published manuscripts.

Quality measure Abstracts Manuscripts 

(n = 194)Unpublished 

(n = 189)

Published 

(n = 194)

Jadad score [Median (IQR)] 1(1.1) 1 (1,1) 3 (2, 2) ¥

Individual components [% (95%CI)]

Randomization 91.0 (86.8, 95.1) 94.3 (90.9, 97.6) 93.3 (89.7,96.8)

Randomization bonus 2.6 (0.3, 4.9) 1.0 (0.1,2.4) 54.1 (46.9, 61.2) ¥

Randomization deduction 2.1 (0.1,4.1) 3.6 (1.0,6.2) 3.1 (0.6, 5.5)

Double blinding 37.6 (30.6,44.6) 46.4 (39.2, 53.5) 46.9 (39.7, 54.0)

Double blinding bonus 4.8(1.7, 7.9) 8.2 (4.2,12.1) 38.1 (31.1, 45.0) ¥

Double blinding deduction 0.5 0 0

Withdrawals/dropouts 6.9 (3.7,10.0) 4.6(16, 7.6) 53.6 (46.4, 60.7) ¥

Allocation concealment [%, 95%CI)]

Adequate 0.5 0.5 37.1 (30.1, 44.0) ¥

Unclear 97.4 (95.1,99.7) 95.4 (92.4, 98.4) 57.2 (50.1, 64.3) ¥

Inadequate 2.1 (0.1, 4.1) 4.1 (1.2, 6.9) 5.7 (2.3, 9.0) ¥

¥ Statistically significant difference at 1 % level. Published abstracts vs. manuscripts; Wilcoxon Sign Rank test for 
paired comparison of the median Jadad scores; McNemar test (2x2) and McNemar-Bowker test (KxK) for paired 
comparisons of proportions.
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Table 4.6: Predictors of RCT/CCT abstract publication in full manuscript form - univariate and 
multivariate logistic regression results.

Variable Unadjusted OR 

(95% Cl)

Adjusted OR 

(95% Cl)

Country (1 = USA, 0 = Other countries) 0.75 (0.40,1.42) NA

Number of authors (Continuous) 1.08 (0.99,1.17)* 1.07 (0.98,1.16)

Reported university affiliation (0 = No, 1 = Yes) 1.58(1.03, 2.42)* 1.53 (0.99, 2.35)

Study design (0 = Parallel, 1 = Crossover) 1.14(0.65, 2.02) NA

Number of study centers (0 = Single, 1 = Multi) 0.86 (0.49,1.49) NA

Sample size (Continuous) 1.00 (0.99,1.00) NA

Primary outcome (0 = Unclear, 1 = Clear) 1.30 (0.86,1.97)* 4

Type of primary outcome (0 = Dichotomous, 1 = Continuous) 1.06(0.70, 1.61) NA

Statistical significance (0 = No/not reported, 1 = Yes) 1.11 (0.74,1.66) NA

Direction of result (0 = Favor control/unclear, 1 = Favor intervention) 0.81 (0.17, 3.74) NA

Authors’ conclusions (0 = Not endorsing treatment, 1 = Endorsing 

treatment)

1.07 (0.71,1.60) NA

Quality (Jadad score, continuous) 1.13(0.87,1.46) NA

* Variables included in the multivariate analysis (p < 0.2)
NA = Not applicable as not included in the multivariate analysis 
t Removed from the multivariate model (0.2 < p < 0.3)
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Table 4.7: Predictors of RCT/CCT abstract publication in full manuscript form - Cox’s proportional 
hazard model results.

Variable Unadjusted HR (95% 

Cl)

Adjusted HR 

(95% Cl)

Country (0 = Other countries, 1 = USA) 0.64 (0.42, 0.99) * 0.67(0.44,1.03)

Number of authors (Continuous) 1.05 (0.99,1.10)* 1.03 (0.98,1.09)

Reported university affiliation (0 = No, 1 = Yes) 1.47(1.07, 2.01)* 1.42(1.03,1.95)

Study design (0 = Parallel, 1 = Crossover) 1.22 (0.83,1.79) NA

Number of study centers (0 = Single, 1 = Multi) ¥ NA

Sample size (Continuous) 1.19(0.89,1.58) NA

Primary outcome (0 = Unclear, 1 = Clear) 1.2(0.89,1.16) NA

Type of primary outcome (0 = Dichotomous, 1 = Continuous) 0.97(0.72,1.30) NA

Statistical significance (0 = No/not reported, 1 = Yes) 1.01 (0.76,1.35) NA

Direction of result (0 = Favor control/unclear, 1 = Favor 

intervention)

1.03 (0.37, 2.83) NA

Authors’ conclusions (0 = Not endorsing treatment, 1 = Endorsing 

treatment)

1.01 (0.76,1.35) NA

Quality (Jadad score, continuous) 1.10(0.91,1.33) NA

¥ = Proportional Hazard assumption not met.
* Variables included in the multivariate analysis (p < 0.2)
NA = Not applicable as not included in the multivariate analysis 
X Removed from the multivariate model (0.2 < p < 0.3)
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Table 4.8: Changes in authors’ conclusions from abstract to manuscript form for abstracts 
presented at the Society for Academic Emergency Medicine meetings from 1995-2003.

Manuscripts
Not endorsing 

treatment
Endorsing treatment

</> Not endorsing 81 5o
2 treatment
<n_Q Endorsing treatment 19 89
<
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Table 4.9: Predictors of RCT/CCT publication in higher impact journals for abstracts presented at
the Society for Academic Emergency Medicine meetings from 1995-2003.

Variable Unadjusted OR 

(95% Cl)

Adjusted OR 

(95% Cl)

Country * 0.34(0.13, 0.88) X

Number of authors * 1.23 (1.08,1.40) 1.11 (0.95,1.29)

Reported university affiliation * 2.57(1.11,5.95) 2.03 (0.79, 5.18)

Study design * 0.28 (0.12, 0.67) X

Number of study centers * 3.53(1.60, 7.79) X

Sample size * 3.14(1.74, 5.64) 1.82 (0.91,3.64)

Primary outcome 1.00 (0.51,1.95) NA

Type of primary outcome * 0.33 (0.18, 0.62) 0.42 (0.20,0.86)

Statistical significance 0.96 (0.54,1.69) NA

Direction of result 0.98 (0.55,1.74) NA

Authors’ conclusions 1.38 (0.78, 2.44) NA

Quality (Jadad score below/above median) * 1.90(1.07, 3.39) 2.26 (1.17,4.33)

Declaration of funding * 3.04(1.69, 5.47) 1.93 (0.96, 3.88)

* Variables included in the multivariate analysis (p < 0.2)
NA = Not applicable as not included in the multivariate analysis 
X Removed from the multivariate model (0.2 < p < 0.3)
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Figure 4.1: Flow-diagram for identification of RCT/CCT abstracts presented at the Society for
Academic Emergency Medicine meetings from 1995-2003.
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Figure 4.2: Research category of RCT/CCT abstracts presented at the Society for Academic
Emergency medicine meetings from 1995-2003.
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Figure 4,3: Time to publication of CCT/RCT abstracts presented at the Society for Academic 
Emergency medicine meetings from 1995-2003.
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Figure 4.4: Time to publication by report of university affiliation for abstracts presented at the 
Society for Academic Emergency Medicine meetings from 1995-2003.
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CHAPTER 5: General discussion and conclusions 

5.1. Overview

The preceding chapters have reviewed the previous research on the quality of systematic 

reviews in a variety of medical areas, described the methodological quality of systematic reviews 

published in leading emergency medicine journals, and explored the presence of publication bias 

on a cohort of randomized clinical trials (RCTs) abstracts presented at nine consecutive meetings 

of the Society of Academic Emergency Medicine (SAEM).

5.2. Results

The structured review of overviews on systematic reviews and/or meta-analyses presented 

in Chapter 2 revealed that a considerable proportion of studies on the quality of systematic reviews 

and/or meta-analyses in a variety of medical specialties have been conducted to date. Evidence 

from overviews showed a variable pattern of methodological quality across several medical and 

allied sciences.

Chapter 3 evaluated the methodological quality of systematic reviews published from 2000 

to 2004 in major emergency medicine journals and compared the results with a cohort of 

systematic reviews in emergency medicine published before the publication of the QUOROM 

guidelines. Factors associated with methodological quality of systematic reviews in emergency 

medicine were also explored. These data suggest that while SRs are becoming more common in 

the EM literature, their quality remains unacceptably low. For example, many of the reviews 

published in major emergency medicine journals exhibit major methodological flaws limiting the 

validity of their conclusions. Moreover, there is limited evidence of an improvement in the conduct 

and reporting of these reviews following the publication of the QUOROM statement. Common 

flaws in the methods to locate the evidence, in documenting the measures to control for selection 

bias of primary studies, and in the methods to assess the validity of primary studies using 

appropriate criteria, were identified. No definite conclusions were reached regarding the direction 

of the association between the level of quality and the type of conclusions of the reviews and/or 

meta-analyses.
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Chapter 4 examined the publication rate, time to publication and determinants of 

publication of a cohort of RCT abstracts accepted for presentation at nine consecutive SAEM 

scientific meetings. In particular, the occurrence of several types of publication bias (positive 

outcome bias, time-lag bias, grey literature bias, and place of publication bias) was of primary 

concern. The rate of publication was lower than the combined rates reported for other medical 

specialties; however, it was comparable to the findings reported for other emergency medicine 

meetings. The study failed to demonstrate evidence for a positive outcome bias in this sample of 

CCT/RCT SAEM abstracts. Associations between other predictors such as sample size, number of 

study centers, type of trial design, number of authors, among others and the publication outcome 

were not statistically significant. The lone variable that was statistically significantly associated with 

publication was the reporting of university affiliation by the authors. The methodological quality of 

the abstracts was not a predictor of publication; however, differences between the methodological 

quality from abstract to manuscript were detected in this study. This finding may suggest a type of 

publication bias that has not been described before and that can be described as “space bias”: 

differences in the report of methodological characteristics of the study depend on the space 

available to report the study results. The median time to publication of the CCT/RCT SAEM 

abstracts was not associated with the study outcomes or with any other quality or study 

characteristics.

On the other hand, it is likely that a grey literature bias is present in this sample of 

CCT/RCT SAEM abstracts; that is to say, author’s conclusions, either endorsing or not endorsing 

the treatment, changed from the scientific abstract to their corresponding publications. No 

evidence of place of publication bias was found for the cohort of RCT manuscripts derived from 

SAEM abstracts; however, manuscripts with higher methodological quality were more likely to be 

published in wider circulating journals.

5.3. Limitations

Potential limitations of this critical evaluation of evidence-based emergency medicine 

literature under the form of systematic reviews and RCTs need to be considered when interpreting 

the results from the evaluations.
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The evaluation of the evidence from systematic reviews in emergency medicine was 

confined to English-language publications in a sample of emergency medicine journals and it is 

unknown whether there may be a publication bias against systematic reviews in emergency 

medicine that do not have significant findings. Second, the methods used to evaluate the 

systematic reviews and/or meta-analyses could be criticized; and a call for new methodological 

approaches to systematic review quality is advocated.

With respect to the analysis of the effect of publication bias in emergency medicine RCTs, 

it is important to recognize that the evidence evaluated in the present study only reflects reports of 

RCTs that were accepted at nine scientific meetings under abstract format and does not 

necessarily reflect the state of all research in the field of emergency medicine. Second, the 

description of the publication experience may have been affected by the search methods that were 

used in this study and the rate of publication in other non-indexed publications was not explored.

5.4. Recommendations and future directions

An important proportion of studies on the quality of systematic reviews and/or meta­

analyses in a variety of medical specialties have been conducted to date; however, a variable 

pattern of methodological quality is demonstrated across several medical and allied sciences. 

Future studies should assess the sources of heterogeneity and variations in the level of quality of 

systematic reviews and/or meta-analyses. They should also evaluate the effect of the introduction 

of guidelines such as QUOROM on the level of methodological quality of systematic reviews and/or 

meta-analyses produced in a variety of areas of academic medicine and allied sciences. The use 

of validated instruments such as the OQAQ index in future evaluations is preferred to measure 

these changes in order to enable further comparisons across several medical and allied specialties. 

Since the OQAQ index tends to overestimate the value of meta-analyses compared to qualitative 

systematic reviews, new validated approaches to evaluate the methodological quality of systematic 

reviews should be developed.

Systematic reviews of RCTs are considered the “gold standard” for clinical and policy 

decisions in emergency medicine and other fields. Nevertheless, this statement cannot be 

confidently endorsed until a uniform and appropriate level of methodological quality is reached for 

the systematic reviews produced by researchers publishing their data in emergency medicine
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journals. In the meantime, editors and authors should concentrate their efforts in adopting 

standardized guidelines for submission and appraisal for publication of higher quality systematic 

reviews and/or meta-analyses in emergency medicine journals. Specifically, all journals should 

immediately endorse and adopt the QUOROM guidelines for the submission and acceptance of 

manuscripts describing systematic reviews and/or meta-analyses. Finally, readers of emergency 

medicine journals should also be aware of the methodological limitations of systematic reviews 

and/or meta-analysis and critically appraise their results before implementing their results in clinical 

practice.

The quality of reporting emergency medicine RCT/CCT abstracts must also improve if they 

want to be employed as a source of evidence for future research or systematic reviews. The 

decision of restricting the abstract to 250 words should be revisited to allow for inclusion of more 

comprehensive methodological information in the body of the abstract to enhance its value and 

validity. Particularly, guidelines to improve structured abstracts should be developed to include a 

more detailed description of the methodology of the studies that considers the adequacy of the 

methods of randomization and blinding, the concealment of allocation to treatments and the 

description of the withdrawals and dropouts. A format based on the CONSORT statement would 

be preferred, and certainly could be accomplished without a space expansion. Given the 

differences between emergency medicine RCT/CCT abstracts and subsequent manuscripts that 

were found in this evaluation, caution is warranted with respect to employing this grey literature as 

a source of evidence for future research or systematic reviews in emergency medicine. Information 

cannot be considered reliable, as inconsistencies with information at the manuscript level were 

frequent in the direction of the primary outcome results.

More studies exploring the nature of publication bias in emergency medicine research 

should be undertaken. Retrospective cohort-based studies identifying RCTs at an early stage 

before full publication (e.g. abstracts submitted but not necessarily accepted to scientific meetings) 

would be useful to have a more comprehensive perspective on how emergency medicine research 

is affected by a variety of publication biases. Further studies (i.e. online author’s surveys and focus 

groups) assessing potential publication barriers and other determinants of subsequent RCT/CCT 

publication are warranted.

The proposal for a trial registry in emergency medicine should be explored to improve the 

accessibility of trial information and data. Joint solutions among clinicians, researchers and journal 

editors will surely facilitate the implementation and dissemination of this endeavour. A call for a
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collaborative work in this area should therefore be a priority for the research agenda in academic 

emergency medicine.
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Appendix A: Search strategies for the literature reviews

A.1: Search strategy for Chapter 2: Overview of Quality of Reports of Systematic Reviews.

Medline (Ovid): 1966 -  May 2004

Search terms Yielded
records

1 review literature/ 1041
2 meta-analy$.tw. 10983
3 metaanal$.tw. 405
4 (systematic$ adj4 (review$ or overview$)).mp. [mp=title, original title, abstract, name of 
substance, mesh subject heading]

6984

5 review.pt. 1038205
6 review.ti. 113138
7 review literature.pt. 37757
8 or/1-7 1096410
9 case report/ 0
10 letter.pt 507113
11 historicalarticle.pt. 209332
12 review of reported cases.pt. 49732
13 review.multicase.pt. 8248
14 or/9-13 768704
15 (quality adj assess$).mp. [mp=title, original title, abstract, name of substance, mesh subject 
heading]

3423

16 8 not 14 1028361
17 16 and 15 978

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



103

A.2: Search strategies for identification of systematic reviews in emergency medicine.

a) MEDLINE (Ovid) search strategy adapted from the Evidence Based Informatics Project at 

McMaster University: 1966 -  March Week 1 2004.

Search terms Yielded
records

1 meta-analysis.pt, sh. 12959
2 (meta-anal: or metaanal:).tw. 10693
3 (quantitativ: review: or quantitativ: overview:).tw. 225
4 (systematic: review: or systematic: overview:).tw. 5450
5 (methodologic: review: or methodologic: overview:).tw. 147
6 (integrative research review: or research integration:).tw. 77
7 review.pt,sh. or review:.tw. or overview:.tw. 1276151
8 quantitativ: synthes: ,tw. 85
9 1 or 2 or 3 or 4 or 5 or 6 or 8 20378
10 (medline or medlars).tw,sh. or embase.tw. 14529
11 (scisearch or psychinfo or psycinfo).tw. 490
12 (psychlit or psyclit).tw. 545
13 (hand search: or manual search:).tw. 1423
14 (electronic database: or bibliographic database:).tw. 1198
15 (pooling or pooled analys: or mantel haenszel).tw. 4927
16 (peto or der simonian or dersimonian or fixed effect:).tw. 1429
17 or/10-16 21146
18 17 and 7 12846
19 9 or 18 29297
20 emergency medicine, mp. 6432
21 19 and 20 51
22 limit 21 to yr=2000- 2004 26
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A.2: Search strategies for identification of systematic reviews in emergency medicine (Cont’d).

b) MEDLINE (Ovid) search using Kelly et al 158) search strategy (via OVID): 1966 -  March Week 1 

2004

Yielded
records

1 meta analysis.pt. 8644
2 exp meta-analysis/ 5214
3 metaanak.tw. 394
4 (meta adj anal:).tw. 10348
5 (quantitative: review: or quantitative: overview:).tw. 255
6 (systematic: review: or methodol: overview:).tw. 5318
7 (methodol: review: or analytic!: overview:).tw. 275
8 (analytic: review: or analytic: overview:).tw. 430
9 or/1-8 20524
10 (medline or embase or index medicus).ti,ab,sh. 13870
11 (pooled or pooling).ti,ab,sh. 18468
12 (((combined or combining) adj data) or trials or studies or reviews).mp. [mp=title, abstract, name of 
substance, mesh subject heading]

1130372

13 or/10-12 1147971
14 13 and review.pt. 195032
15 9 or 14 209562
16 exp Emergency Medicine/ 4935
17 15 and 16 101
18 limit 17 to yr=2000-2004 33
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A.2: Search strategies for identification of systematic reviews in emergency medicine (Cont’d).

cl EMBASE (Ovid) search strategy developed for use in the Protocol Enhancement Project from 

the McMaster Medline strategy: 1988 -  2004 Week 10

Yielded
records

1 exp meta analysis/ 17725
2 meta-ana!$.ti,ab,hw,tn,mf. 21158
3 metaanal$.ti,ab,hw,tn,mf. 624
4 quantitativ$ review$.ti,ab,hw,tn,mf. 174
5 quantitativ$ overview$.ti,ab,hw,tn,mf. 48
6 systematic$review$.ti,ab,hw,tn,mf. 0
7 systemtic$ overview$.ti,ab,hw,tn,mf. 0
8 methodologies review$.ti,ab,hw,tn,mf. 84
9 methodologies overview$.ti,ab,hw,tn,mf. 24
10 integrative research review$.ti,ab,hw,tn,mf. 5
11 research integration$.ti,ab,hw,tn,mf. 28
12 quantitativS synthes$.ti,ab,hw,tn,mf. 73
13 (medline or medlars or embase).ti,ab,hw,tn,mf. 11022
14 hand search$.ti,ab,hw,tn,mf. 466
15 manual search$.ti,ab,hw,tn,mf. 461
16 (pooling or pooled analy$).ti,ab.hw,tn,mf. 2829
17 mantel haenszel.ti,ab,hw,tn,mf. 894
18 (peto or der simonian or dersimonian or fixed effect$).ti,ab,hw,tn,mf. 753
19 (scisearch or psychinfo or psycinfo or psychlit or psyclit).ti,ab,hw,tn,mf. 702
20 (electronic databases or bibliographic database$).ti,ab,hw,tn,mf. 1098
21 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 34011
22 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 34011
23 emergency medicine.mp. 8494
24 22 and 23 83
25 limit 24 to yr=2000- 2004 37
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A3: Emergency Medicine journals for hand searching.

Journal name SCI Impact factor for 

2002 {144}

Academic Emergency Medicine (AEM) 1.535

American Journal of Emergency Medicine (AJEM) 1.208

Annals of Emergency Medicine (AOEM) 2.148

Emergency Medicine (EM) 0.591

Emergency Medicine Journal (EMJ)(former Journal of Accident and Emergency Medicine 

Journal)

0.565

Canadian Journal of Emergency Medicine (CJEM)t

Journal of Emergency Medicine (JEM) 0.743

Mean Impact factor (Median) 1.131 (0.743)

t  Not indexed journal.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



107

APPENDIX B: Instruments for quality assessment

B.1 Overview Quality Assessment Questionnaire (OQAQ).

Quality features
1 2 3

1 Were the search methods used to find evidence on the primary 
question(s) stated?

No Partially Yes

2 Was the search for evidence reasonably comprehensive? No Can't tell Yes
3 Were the criteria used for deciding which studies to include in the 

overview reported?
No Partially Yes

4 Was bias in the selection of studies avoided? No Can't tell Yes
5 Were the criteria used for assessing the validity of the included studies 

reported?
No Partially Yes

6 Was the validity of all the studies referred to in the text assessed using 
appropriate criteria?

No Can't tell Yes

7 Were the methods used to combine the findings of the relevant studies 
(to reach a conclusion) reported?

No Partially Yes

8 Were the findings of the relevant studies combined appropriately 
relative to the primary question of the overview?

No Can't tell Yes

9 Were the conclusions made by the author(s) supported by the data 
and/or analysis reported in the overview?

No Partially Yes

10 How would you rate the scientific quality of this review? 1-7

Flaws
Extensive Minor

Major Minimal
1 2 3 4 5 6 7

Note: If the methods that were used are reported incompletely relative to a specific item, score that item as "partially". 
Similarly, if there is no information provided regarding what was done relative to a particular question, score it as "can't 
tell", unless there is information in the overview to suggest either that the criterion was or was not met.

For Question 8, if no attempt has been made to combine findings, and no statement is made regarding the 
inappropriateness of combining findings, check "no". If a summary (general) estimate is given anywhere in the 
abstract, the discussion, or the summary section of the paper, and it is not reported how that estimate was derived, 
mark "no" even if there is a statement regarding the limitations of combining the findings of the studies reviewed. If in 
doubt mark "can't tell".

For an overview to be scored as "yes" on Question 9, data (not just citations) must be reported that support the main 
conclusions regarding the primary question(s) that the overview addresses.

The score fo r Question 10, the overall scientific quality, should be based on your answers to the firs t nine questions. 
The following guidelines can be used to assist with deriving a summary score: If the "can't tell" option is used one or 
more times on the preceding questions, a review is likely to have minor flaws at best and it is difficult to rule out major 
flaws (i.e., a score of 4 or lower). If the "no" option is used on Questions 2,4, 6 or 8, the review is likely to have major 
flaws (i.e., a score of 3 or less, depending on the number and degree of the flaws).
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B.2 Jadad scale for quality assessment of randomized controlled trials.

Quality features Score
1. Was the study described as randomized (this includes the use of words such as 

randomly, random and randomization)?
Yes =1 No = 0

2. Was the study described as double-blind? 
Yes = 1 No = 0

3. Was there a description of withdrawals and drop-outs? 
Yes = 1 No = 0

Additional
points

Add 1 point if:

Method to generate the sequence of randomization was described and was 
appropriate (e.g. table of random numbers, computer generated, coin tossing, etc.)
Method of double-blinding described and appropriate (identical placebo, active 
placebo, dummy)

Point
deduction

Subtract 1 point if:

Method of randomization described and it was inappropriate (allocated alternately, 
according to date of birth, hospital number, etc.)
Method of double-blinding described but it was inappropriate (comparison of tablet 
vs. injection with no double dummy)

OVERALL SCORE (Maximum 5)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



109

B.3 Concealment of treatment allocation.

Concealment of treatment allocation: Adequate

Inadequate

Unclear

Adequate: e.g. central randomization; numbered/coded containers; drugs prepared by 

pharmacy; serially numbered, opaque, sealed envelopes

Inadequate: e.g. alternation, use of case record numbers, dates of birth or day of week; open lists

Unclear: Allocation concealment approach not reported or fits neither above category
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APPENDIX C: Data collection forms

C.1: Eligibility form for Chapter 3: Systematic reviews in emergency medicine.

CITATION # REV EWER

Please, assess whether the article meets the following criteria: 

INCLUSION CRITERIA

1. Research question:

An identifiable question was formulated YES NO UNSURE/CAN’T TELL

2. Search:

A search strategy is described to identify studies for inclusion YES NO UNSURE/CAN’T TELL

3. Analysis:

Authors attempted to summarize and analyze data from the 
primary studies

YES NO UNSURE/CAN’T TELL

EXCLUSION CRITERIA

Format of publication

The article is NOT any of the following: editorial, correspondence, 
abstract, EBEM shortcut reviews

YES NO UNSURE/CAN'T TELL

FINAL DECISION:

INCLUDED (meets the eligibility criteria above)

NOT INCLUDED (fails to meet any of the eligibility criteria above)

CANT TELL (needs more information from authors to make a decision)

Observations
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C.2: Data collection form for Chapter 3: Systematic reviews in emergency medicine.

CITATION# Date: MO BHR
/  /

1. Number of authors:
1 2 3 4 5+

2. Journal of Publication:
Academic Emergency Medicine
American Journal of Emergency Medicine
Annals of Emergency Medicine
Emergency Medicine
Emergency Medicine Journal
Canadian Journal of Emergency Medicine
Journal of Emergency Medicine

3. Publication year:
2000 2002
2001 2003

4. Country of corresponding author:
Australia Canada
Germany The Netherlands
United Kingdom USA
Other (specify)

5. Topic of study:
Intervention/Therapy
Diagnosis
Other (specify)

6. Sources of studies:
Bibliographic databases

MEDLINE EMBASE
CINAHL HealthSTAR
PubMed Science Citation Index
PsychLIT CENTRAL - Cochrane
Other(s) (specify)

Hand-searches of journals
Reference list

Contact with authors
Contact with appropriate industry sector

Conference proceedings
Publication restrictions?
Language restrictions?

7. Design of primary studies included
RCT CCT
Before & After studies Cohort studies
Case-control studies Cross-sectional
Other (specify)

8. Quality assessment criteria used:
NO YES | If YES, which one:

9. Type of analysis:
Qualitative Quantitative (Meta-analysis)

10. Main study results:
Positive Negative/ Uncertain

11. Source of funding
Government grant Internal funds
Pharmaceutical company Charity
Not described Other (specify)

OBSERVATIONS:
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C.2: Data collection forms for Chapter 4: Randomized controlled trials in emergency medicine.

ABSTRACT

ID ABSTRACT I Published: (1) I No (0) Year of meeting | Number authors
Title of abstract Authors’ names
Classification Decision Rules/Methods 

(6)
Gastro & Nutrition (12) Country first author Affiliation

university
Yes (1

Administration (1) Diagnostics (7) Geriatrics (13) No (0)

Airway & 
Respiratory (2)

Education/T eaching/EBM 
(8)

Infectious Diseases (14) QUALITY ASSESSMENT -  Jadad scale

Cardiovascular (3) EMS/Pre Hospital Care (9) Informatics (15) Randomization? Double blind bonus?
Injury/Trauma (4) Neurosciences (10) Pediatrics (16) Randomization bonus? Double blind deduction?

Psychiatry (5) Toxicology (11) Other no classified (17) Randomization deduction? Withdrawals described?
Type funding Declared ■ ; (1) I No (2) Double blind study? Jadad score

Government (Yes 1, No 0) Associations (Yes 1. No 0) CONCEALMENT OF TREATMENT ALLOCATION
Industry (Yes 1, NoO) Other (s) I None Adequate (1) I Inadequate (0) I Unclear (2)

RESULTS
Study design Parallel (0) I Factorial (1) I Crossover (2) Other (S) (3) Multicenter es (1) I No (0)
Pilot study Yes(1) | No(0) Total sample size (N) | | # Withdrawals !
Population Primary

outcome
Selected (0) Inferred (1) Stated (2)

Author's conclusions Significance Yes(1) No (0) Not reported (2)

Positive (1) Negative (0) Neutral/unclear (2) If significant Favour control 
(0)

Favour Tx(1) Unclea N/A 
r (2) (3)

Type of primary outcome Dichotomous (0) Continuous (1)
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C.2: Data collection forms for Chapter 4: Randomized controlled trials in emergency medicine (Cont’d).

MANUSCRIPT

ID Manuscript I Journal: I Year publ. Month publ.
Date submission 1 Date acceptance r Number authors
Title of manuscript Authors’ names
Classification Decision Rules/Methods 

(6)
Gastro & Nutrition 
(12)

Country first Affiliation | Yes(1) 
author university

Administration (1) Diagnostics (7) Geriatrics (13) No (0)
Airway & Respiratory 
(2)

Education/Teaching/EBM
(8)

Infectious Diseases 
(14)

QUALITY ASSESSMENT -  Jadad scale

Cardiovascular (3) EMS/Pre Hospital Care (9) Informatics (15) Randomization? Double blind 
bonus?

Injury/T rauma (4) Neurosciences (10) Pediatrics (16) Randomization
bonus?

Double blind 
deduction?

Psychiatry (5) Toxicology (11) Other no classified 
(17)

Randomization
deduction?

Withdrawals
described?

Type funding Declared Yes(1) No(0) Double blind 
study?

Jadad score

Government (Yes 1, No 0) Associations (Yes1,No0) CONCEALMENT OF TREATMENT ALLOCATION
Industry (Yes 1, No 0) Other (s) None Adequate | Inadequate (0) I Unclear

(1) I I (2)
RESULTS

Study design Parallel (0) ■ Factorial (1) I Crossover (2) I Other (S) (3) Multicenter Yes (1) No (0)
Pilot study Yes (1) ! No (0) Total sample size ( *) # Withdraws s
Population disease Primary outcome Selected (0) Inferred (1) Stated (2)

Author's conclusions Significance Yes (1) No (0) Not reported (2)
Positive (1) | Negative (0) 1 Neutral/unclear (2) If significant Favour control 

(0)
FavourTx 
(1)

Unclear
(2)

N/A
(3)

Type of primary outcome Dichotomous (0) Continuous (1)
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