Text descriptions of PowerPoint slides for course orientation session,

September 10, 2009.

PART 1: Orientation (Chad Nye)
Slide 1: Orientation & Overview of Systematic Review

Slide 2: Picture: Professor Archibald Leman Cochrane, CBE FRCP FFCM, (1909 - 1988).
Effectiveness and Efficiency.

Random Reflections on Health Services.
London: Nuffield Provincial Hospitals Trust, 1972.

Slide 3: Picture: Gene V Glass, PhD, Regents' Professor, Educational Leadership & Policy Studies, Arizona State University.
Coined the term 'meta-analysis' in 1976 Presidential speech to the American Education Research Association.
Slide 4: Development of the Field of Systematic Reviewing

[Depiction of a Timeline - a straight line with date intersections and abbreviations below date]

Outside US: (Sweden, CA, UK, AU)1

1980

1987- SCTA

1988 - CSLP

1993 - C1, EPPI

1994 - CRD

1995 - JBI

BVP(US) [dividing Outside US and Inside US]

Inside US

1999 - CERM

2000 - C2

2002 - WWC

2007

Slide 5: Review Labels (not all reviews are created equal)

Term Paper.
Review of Literature.
Best Evidence Synthesis.
Evidence Based Research.
Systematic Review.
Slide 6: Summary Review Methods

1. Narrative Review
Slide 7: Summary Review Methods

1. Narrative Review

2. Vote Counting
Slide 8: Vote Counting
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Study 1 - check mark

Study 2 - check mark

Study 3
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Study 5.
Not Significant:
Study 1

Study 2

Study 3 - check mark

Study 4

Study 5 - check mark.
Slide 9: Vote Counting
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Slide 10: Summary Review Methods

1. Narrative Review

2. Vote Counting

3. Systematic Review
Slide 11: Meta-Analysis vs Systematic Review
Slide 12: Definition: Meta Analysis
"The statistical synthesis of the data from separate but comparable studies leading to a quantitative summary of the pooled results" (Chalmers et al. 2002).
Side 13: Definition: Systematic Review
 "The application of procedures that limit bias in the assembly, critical appraisal, and synthesis of all relevant studies on a particular topic. Meta- analysis may be but is not necessarily part of the process" (Chalmers et al. 2002).
Slide 14: Indispensible Rules of the Systematic Review Process:
Transparency

Documentable
Replicable.
Slide 15: Systematic reviews Meta-analyses Practice guidelines

Traditional peer-reviewed individual research literature

Textbook summary of literature

Clinical/expert opinion.

Left Graphic: Arrow pointing up with words underneath - Comprehensiveness and Transparency of Methods.

Right Graphic: Arrow pointing down with words on top - Potential for Bias.

Modified from:  McCauley, R.J., & Hargrove, P. (2004). A Clinician’s introduction to systematic reviews in communication disorders: The course review paper with muscle. Contemporary issues in communication science and disorders, 31, 173-181.

Slide 16: Basic Statistic of Meta Analysis
Standardized Mean Difference.
Description of formula graphic: The effect size is equal to the mean score of the treatment group minus the mean score of the control group divided by the pooled (average) standard deviation of both groups. Commonly called "d" statistic Or "effect size." 
Slide 17: C2 Education Coordinating Group (ECG)
Prepares, updates, and disseminates systematic reviews of high-quality educational and training interventions to improve education and learning.
Three Subgroups:
     - Disability and Rehabilitation,
     - Language and Literacy, and
     - Special Education.
The ECG accepts systematic reviews of behavioral interventions.

Slide 18: Systematic Review Process

Oliver will talk about the steps in the task of conducting a Systematic Review
PART 2 - Overview of Systematic Review Process (Oliver Wendt)

Slide 1: The Process of Conducting a Systematic Review: An Overview
Slide 2: Components of the C2 Review Process

1. Title Registration
2. Protocol
3. Complete Review
Slide 3: Completing the Review

Eight Steps in C2 Review

1. Formulate review questions

2. Define inclusion and exclusion criteria

3. Locate studies

4. Select studies

5. Assess study quality

6. Extract data

7. Analyze and present results

8. Interpret results

Slide 4: Formulating Review Questions

First step in a research synthesis: identify the central question(s) to guide the review

     - Clarify purposes of review, its focus, scope and central assumptions,

     - Clear logical framework serves as guide for remaining review stages (Littell, Corcoran, & Pillai, 2008).

Precondition:

     - In order to delimit a topic well, it helps if the synthesist has a sound knowledge base related to the topic at hand. 

Do not ask: “Does an intervention work?”

Slide 5: Formulating Review Questions

Apply the PICO template:

     - Population. What is the general population of interest?

     - Intervention. What intervention is this review focused on? One specific intervention or a group of interventions?

     - Comparison. With what is the intervention being compared?

     - Outcomes. Myriad of potential outcomes; often one intervention is used to target different outcomes  - specify which outcomes are the most important to answer question(s).

 [This review investigates] “…the effects of AAC intervention on speech production in children with autism or pervasive developmental disorders-not otherwise specified (PDD-NOS)” (Schlosser & Wendt, 2008, p. 213).

Slide 6: Defining Inclusion/Exclusion Criteria

In a high-quality systematic review inclusion and exclusion criteria need to be stated in detail and be as transparent as possible.

Criteria can relate to, for example: the time span of publications, the type of study design to be reviewed, or the relevance to the research question.

It is essential to describe the inclusion criteria at the start of the review, and to record any changes subsequently made.

Criteria need to be given in the final report or journal article - replicability

(Petticrew & Roberts, 2006).

Slide 7: Locating Studies

Identify what studies need to be retrieved during the literature search.

Translate into keywords and develop search strategy.

Computerized Database Searches.

Supplementary Searches:

     - Hand search,

     - Ancestry search,

     - Pearl Growing.

Evidence can be scattered across variety of fields and sources (Schlosser, Wendt, Angermeier, Shetty, 2005).

Slide 8: Selecting Studies
Retrieved references from the literature search are screened to determine which are relevant for later application of the inclusion/exclusion criteria.

If it is clear from the title or abstract that an article is irrelevant it can be excluded right away.

Any doubt, screen the full text of the study.

Decisions regarding screening and full-text retrieval should involve more than one person.

     - Two researchers can read titles and abstracts independently and full-text versions will be collected for all those references that either researcher deems potentially relevant (Littell, Corcoran, & Pillai, 2008).

Slide 9: Assessing Study Quality
Issue of study quality has increased in importance in the fields of educational research and health care research.

Methodological reviews indicate relatively high prevalence of poor-quality studies  - can mislead health care practice and policy (Schulz, Chalmers, Hayes, & Altman, 1995).

Therefore, including poor-quality studies in a systematic review/meta-analysis can be a source of bias (Torgerson, 2003).

Slide 10: Assessing Study Quality
Methods and results of each study should be critically appraised  - study quality appraisal.

Goal: Determine whether the study is adequate to answer its underlying research question. 

Many aspects of a study design can affect the final study outcomes. 

     - Most important is internal validity, i.e., the extent to which a study is not distorted by the main methodological biases (such as selection bias, response bias, attrition bias, and observer bias).

Depending on type of study design, different critical appraisal tools are available (e.g., randomized controlled trials versus single subject research).

Slide 11: Assessing Study Quality

For randomized trials the following aspects are critical to assessing study quality (Jadad,1998):

Relevance of the research question,

Internal validity: degree to which trial design, conduct, analysis, and presentation have minimized or avoided biased comparisons of the interventions under investigation,

External validity: precision and extent to which results can be generalized to other settings,

Appropriateness of data analysis and presentation, and

Ethical implications of the intervention.

Slide 12: "Any research synthesis is only as strong as the data on which it is based" (Hedges & Olkin, 1985, p. 14).

Slide 13: Extracting Data

Process of extracting the relevant information from each study, either by copying into a table, or directly entering it into a database.

Use a data extraction sheet, aka study coding form.

Creation of a coding manual is essential for this process

     - Specifies and describes what study features should be extracted. It facilitates the consistency of coding and helps to minimize error and bias in the judgments made during the coding process.

 (1) encoding information about study characteristics, and (2) encoding information about the empirical results of the study.

Slide 14: Extracting Data (cont.)

Encoding information about study characteristics (also called study descriptors)

     - E.g., the kind of treatment, instructional format, population being studied; the research methods that are used, etc.

• Encoding information about the empirical results of the study (also known as effect sizes) 

     - Standardized Mean Difference (group designs)

     - Regression-based approaches (single subject designs)

           -- Piece-wise regression procedure

           -- 4-parameter model

           -- Multilevel Models

     - Non-regression-based approaches (single subject des.)

           -- Family of “non-overlap” metrics (e.g., PND, IRD, NAP).

Slide 15: Analyzing and Presenting Results

Provide simple descriptive evaluations of each included study.

Commonly done by creating a table of all studies with most relevant study descriptors and effect sizes.

     - Methodological aspects and study quality assessment

     - High-quality studies combined with low-quality studies without a moderator analysis of how study quality impacts results  - validity of conclusions. 

Perform meta-analysis if data are available to that extent and studies are suitable to be pooled  - avoid if too much heterogeneity between studies.

Slide 16: Analyzing and Presenting Results (cont.)

Graphic: 7 column chart.

Column 1 - Study: Buffington, Krantz, McClannaham, & Poulson (1998).

Column 2​​ - Purpose: To demonstrate the effects of modeling, prompting, & reinforcement on the acquisition of gestures.

Column 3 - Participants (n,CAa, Speechb): 4 children (Anne [6-5], Oscar [6-4], Kevin [4-5]. Nick [4-5]) with some spoken language.

Column 4 - Design: MPD across behaviors.

Column 5 - Outcomes: (1) Acquisition: Pointing and saying "look" to indicate; (2) Generalization: Across settings and stimuli.

Column 6 - Effect Size Estimate (PNDc (%) or ESd): (1) Acquisition: Anne (94); Oscar (96); Kevin (96); Nick (95), (2) Generalization: Time-series data were not provided.

Column 7 - Appraisal: Conclusive - Acquisition: Excellent design, IOA, and TI

Inconclusive - Generalization: The generalization is unclear based on the results reported.
Slide 17: Interpreting Results

Give balanced answer to the initial research question(s).

     - Address strengths and weaknesses of the included studies (Wright et al., 2007)

     - Discuss limitations of the review.

Arrive at conclusions that are grounded in the best available evidence to facilitate decision-making.

Primary literature may be characterized by obvious shortcomings related to number of studies, small sample sizes, or diminished study quality  - candidly report these limitations and derive recommendations for future research.

Slide 18: This is Your Review Model

Graphic:

On the left side, a list with lines drawn from each item to the text block on the right:

Review Question, Inclusion Criteria, Locate Studies, Select Studies, Extract Study Features, plus, Extract & Analyze Data, plus, Synthesize Data.

Text block on the right: Systematic Review - complete collection of all available research, summarized for a state-of-knowledge statement regarding the effects of an intervention.

Below text block on right: an arrow pointing to the word “Interpretation”
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Slide 20: References (cont.)
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PART 3: Topic Selection and Title Registration (Chad Nye)

Slide 1: Getting Started: Choosing a Topic

Graphic 1 - cartoon flower - daisy
Graphic 2 - cartoon of Sherlock Holmes contemplating the daisy

Slide 2: What If I Don’t Have a Topic?
Professional Organizations,
Google.com, 
     - Hot Topics in ________
     - Hot Research Topics in _____
scholar.google.com, 
     - Meta-Analysis and _________
Databases (PubMed, ERIC, etc.)

Slide 3: Getting Ready to Register a Title
Slide 4: Registering a Title
• Required for:
     - Campbell Collaboration (C2), and

     - Cochrane Collaboration
• Purpose:
     - Orient the author to the basic issues of the process,
     - Assure the uniqueness, importance, need, and feasibility of topic,
     - Provide the support staff with author information and resources.
Slide 5: C2 Title Registration Form

Education Coordinating Group

Basic Information Needed: Topic, Background, Method, Author Expertise.
Slide 6: C2 Title Registration Form 

Education Coordinating Group

1) Name and affiliation of primary reviewer.
2) Name and affiliation of co-reviewers. 
3) Provisional title [preferred format of title]: (intervention) for (condition or outcome) in (population).
Slide 7: C2 Title Registration Form

Education Coordinating Group
4) Objective.
5) Rationale for review/background.
Slide 8: C2 Title Registration Form

Education Coordinating Group
6) Review Method.

a) Intervention
b) Population - Participants Characteristics
c) Review Methods

- Study Design(s) (e.g. RCT, QED, SS),
- Quality Assessment Procedures,
- Data Extraction.

d) Outcome(s)

Slide 9: C2 Title Registration Form

Education Coordinating Group
7) Roles and Responsibilities

Content,
Systematic Review Methods,

Information Retrieval,

Statistical Analysis (meta-analysis).
See: http://www.campbellcollaboration.org/education_articles/ECG_Resources_for_Reviewers.php
Slide 10: Objective Statement
The objective statement should be: 

Focused, 
Avoid a narrative rationale for the objective,
Limit the secondary questions—these are addressed as the review unfolds based on the included studies.
Follow the title format of: intervention for condition (or outcome) in population
Slide 11: Do Not Try This at Home
Title: A Systematic Review of the Group and Individual Effects of Compute Assisted Instructional Techniques in Science
Objective: The objective of this review is to determine what impact computer assisted instruction has on the achievement of secondary and early post-secondary students in various science courses and to explore moderator effects such as type of student, type of science course, design features of computer assisted instruction, and/or design features of individual studies.
Slide 12: Better Example 1
Title: Behavioral Stuttering Interventions in School Age Children 3-18 Years of Age

Objective: To assess the effectiveness of behavioral interventions aimed at improving the speech fluency of children preschool through high school (3 to 18 years of age).
Slide 13: Better Example 2
Title: Does extending the school year improve academic achievement?
Objective: The proposed review will examine the effect of extended school year on academic achievement for kindergarten through high school age students.
Slide 14: Better Example 3
Title: Improving the Economics State of Adults with Autism: A Work Place Review
Objective: The objective of this review is to assess the effectiveness of job coaching to increase the hourly wages paid to adults with autism working in the food service industry.
Slide 15: Better Example 4
Title: School-based Social Information Processing Interventions and Aggressive Behavior for Pull Out Programs
Objective: This review examines the effects of school-based social information processing interventions on the aggressive and disruptive behavior of school-age children
Slide 16: Step 2 in the Process
Developing a Protocol
PART 4: Review Protocol (Oliver Wendt)
Slide 1: Developing a Review Protocol

Slide 2: Components of the C2 Review Process

1.  Title Registration
2.  Protocol
3.  Complete Review
Slide 3: The Review Protocol

A priori statement of aims and methods of the review.

Research question(s), aims, methods are considered in advance of identifying the relevant literature.

     - Conduct review with minimal bias

     - Greater efficiency in review process
 (Torgerson, 2003).

Slide 4: Review Protocol Advantages

Clear research question before the review

- Avoid retrieving irrelevant papers.

A priori inclusion and exclusion criteria - avoid changing criteria as review progresses or studies may be included on basis of their results.

If decisions are explicit it enables them to be justified.

Develop protocol as independently as possible from the literature - avoid influence by one or two major studies, no bias (Torgerson, 2003).

Slide 5: Review Protocol Construction

"The review protocol should ideally be conceived by a group of reviewers with expertise both in the area and the science of research synthesis" (Egger & Davey-Smith, 2001).

Prior knowledge of an area can aid the review process, but can also introduce bias to the review - can be reduced by clear, consistent and logical justifications for inclusion criteria.

Slide 6: Review Protocol Construction (Cont.)

Conceptual issues central to the review need to be stated and clarified.

Example: Type/nature of intervention, population characteristics, outcomes

Clarification of conceptual issues help reviewers refine research questions to make review well focused and relevant (Torgerson, 2003).

Slide 7: Inclusion and Exclusion Criteria

In high-quality systematic review inclusion and exclusion criteria need to be rigorously and transparently reported.

E.g., time span of publications, type of research to be reviewed (study design), relevance to research question (Torgerson, 2003).

Slide 8: Inclusion and Exclusion Criteria (cont.)
Key features of inclusion and exclusion criteria:

They are established a priori.
They are explicit.

They are applied stringently.

All retrieved studies are listed in the review either under included or excluded together with a justification (Torgerson, 2003).

Slide 9: Criteria for Quality Appraisal
Protocol also includes criteria for appraising quality of research design of the included studies.

It can be stated that more weight will be given to studies assessed as being of "higher quality."

In addition, protocol will state categories for data extraction.

Slide 10: Training of Coders
Coding studies is one of the most technically demanding aspects of a systematic review.

Effective coder must:

- Understand coding protocol in detail and depth,

- Have the knowledge and skills to properly read and interpret research report,

- Must have background in methodology, and

- Be familiar with specific research domain to perform coding task well

(Lipsey & Wilson, 2001).

Slide 11: Training of Coders (cont.)

Two different phases of instruction:

1. Training in the use of the coding protocol and the accompanying coding manual

- Careful reading and discussion of the protocol and manual,  

- ensure clear understanding and proper use of response options, 
- Will also reveal ambiguities or difficulties with the coding materials that then can be corrected.

2. Practice Coding.

-  Choose "practice articles."

-  Have coders compare their coding until high level of agreement is reached.

Slide 12: Training of Coders (cont.)
If necessary provide continuing training.

Regular meetings in which the coders: 

- discuss any unusual situations,

- seek clarification of proper coding, and

- reach some common understanding of how difficult decisions are to be handled.

- May result in revisions of the coding form and/or manual.
- Be alert: understanding of the research literature and coding process may change as you code more and more studies!
Slide 13: Reliability on Coding

Coder reliability has two dimensions:

1.Consistency of a single coder.

2.Consistency between different coders.

To check - draw subsample of coded studies, have coders code them again and compare the results.

For single coder reliability: this person needs to code studies again after sufficient time has passed so that no memory exists of original coding.

For between coder reliability: different coders code the same sample without reference to what the other has done

(Lipsey & Wilson, 2001).

Slide 14: Reliability on Coding

Once the appropriate double-coding has been done on a sample, the two sets of results are compared item by item.

Calculate reliability coefficients:

     - For continuous variables use Pearson’s r (e.g., participant’s age, effect size values)
     - For categorical coding variables use percentage agreement procedure or Cohen’s kappa (e.g., type of intervention, outcome measure, design).

Report actual reliability, then resolve discrepancies

(Lipsey & Wilson, 2001).

Slide 15: Conclusion

Review protocol important first step when undertaking systematic review.

Helps to focus and structure the review.

Limits the scope for bias.

Enables independent third party to critically appraise the finished review in relation to the initial proposal.

 - Set out the review protocol in a consistent format which will help peer reviewers - using the C2 format is recommended.

Slide 16: C2 Example: Review Protocol

Graphic: Screen shot of the Protocol Registration web page for the Education Coordinating Group
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Slide 18: Questions ???

Graphic: A professor with clipboard and pen, with question marks over his head

PAGE  
1

