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Purpose of Workshop 
The effectiveness of a prevention policy, program, or intervention (“intervention”) is typically 
investigated in multiple, often many, independent studies. As a body of evidence accrues, 
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systematic reviews and meta-analyses become important tools for drawing overall conclusions 
about the effectiveness of the intervention. These conclusions are often derived from pooling or 
synthesizing estimates of the intervention’s effectiveness from all available studies. The 
result—an estimate of the intervention’s effect on average—is routinely reported as the key 
finding of a meta-analysis, and subsequently may inform future prevention research, practice, 
and decision-making. An intervention’s average effect estimate is not the only insight produced 
by a meta-analysis, however, and just as with a mean value in any study, understanding the 
extent of variation among individuals (or individual studies) that make up the average is equally 
important to the average itself. 
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Many systematic reviews find that intervention effects vary across included studies (Higgins, 
2008). This variation is known as heterogeneity and can result from differences in how and 
where each study implements an intervention, from inconsistency in features of the 
intervention across studies, and from enrolling participants with dissimilar characteristics. 
Excessive variation in effects can impact the usefulness of the average effect estimate 
produced by a meta-analysis. For example, if intervention effects are very inconsistent across 
studies, the average effect estimate may not accurately reflect the effects that could be found 
in future implementations of the intervention (Parr et al., 2019). Not accounting for such 
variation in the interpretation of review findings has wide-ranging implications, given that 
much of the research-to-practice continuum (from power calculations to funding decisions) 
makes use of conclusions from systematic reviews and meta-analyses. Consequently, 
reporting and investigating heterogeneity have become features of modern systematic review 
practice. 

 
Like many methodologies, practices for conducting and reporting meta-analyses have evolved. 
One area that has undergone relatively rapid development includes approaches for estimating, 
describing, and investigating heterogeneity. Alongside methods development, variation in 
intervention effects has shifted from being seen as a statistical nuisance to a potential source 
of important information about why, and for whom, intervention effects differ (Parr et al., 
2019). These methodological and conceptual developments have improved our ability to 
understand heterogeneity, but they have also occurred across different research disciplines 
and have not been uniformly disseminated (e.g., Tipton et al., 2019). Consequently, important 
tools for understanding why intervention effects vary—and what factors could be modified to 
improve or tailor interventions—have been underutilized or misused. Confusion about the 
meaning of widely reported heterogeneity metrics and the statistical approaches used to 
estimate them is also widespread (Borenstein et al., 2017; Parr et al., 2019). 

 
Whether as a researcher conducting a systematic review and meta-analysis, an investigator 
designing a new study informed by prior research, or a practitioner or decision-maker 
implementing the findings of a review, it is critical to understand whether intervention effects 
are consistent—and if not, what factors may drive variability in effects. The purpose of this 
workshop is to clarify and illustrate key concepts and practices for investigating, interpreting, 
and reporting heterogeneity. Our goal is that participants leave the workshop with a clear and 
intuitive framework that incorporates characterizing study features and quality, identifying 
potential sources of variability in effects, and accurately and informatively reporting this 
variability. 

 
Workshop Relevance 
This workshop is directly relevant to the SPR 2023 and TNATF-identified themes of 
understanding and achieving health equity. Understanding differences in prevention 
intervention effects across studies included in a systematic review is essential for drawing 
informed conclusions about the representativeness of review findings. Identifying likely sources 
of this variation, including those related to intervention design, implementation, and setting, 
can provide valuable information about the circumstances and populations in which the 
intervention is more or less effective. Concepts and tools related to these topics and addressed 
in the workshop form the foundation of equity-informed evidence synthesis practice and are 
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valuable to prevention researchers carrying out systematic reviews, planning new studies, or 
setting prevention policy. 
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Specific Learning Objectives 
This workshop will enhance prevention scientists’ 

1. Knowledge of modern meta-analysis methods for investigating, interpreting, 
and reporting variability in prevention intervention effects (heterogeneity). 

2. Conceptual understanding of the meaning, importance, and underlying causes 
of variability in intervention effects. 

3. Ability to critically interpret findings of systematic reviews and meta-analyses, 
particularly those related to variability in effects. 

4. Capacity to more fully investigate and accurately report effect variation. 
 

Target Audience 
Topics discussed in this workshop will be useful for prevention scientists at all career stages. 
Content will be accessible to researchers with prior experience conducting systematic reviews 
and meta-analyses, investigators designing new studies informed by existing research, and 
practitioners and decision-makers tasked with implementing the findings of systematic reviews. 

 
Outline of Workshop 
8:30 – 9:15 Introductions and Background (Tanner-Smith) 

9:15 – 10:30 Workshop Overview (Parr) 
Key Concepts and Definitions (Parr) 

10:30 – 10:45 Break 

10:45 – 11:30 Characterizing Potential Sources of Effect Variation During Data 
Collection (Schweer-Collins) 

11:30 – 12:30 Characterizing Potential Sources of Effect Variation During Study 
Quality/Risk of Bias Assessment (Grant) 

12:30 – 1:30 Lunch 

1:30 – 2:45 Estimating and Representing Variation in Effects (Parr) 

2:45 – 3:30 Investigating Variation in Effects (Tanner-Smith) 

3:30 – 3:45 Break 

3:45 – 4:15 Effect Variability and Strength of Evidence (Grant) 

4:15 – 5:15 Hands-on Demo in R (Parr and Schweer-Collins) 

5:15 – 5:30 Wrap-up (All presenters) 

Materials for Audience 
Participants will receive: 

1. A glossary of key terms 
2. An annotated bibliography of relevant peer-reviewed publications 
3. R syntax and worksheets for methods demonstrated in the workshop 
4. Slides presented by workshop presenters 
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Presenter Qualifications 
Dr. Nicholas J. Parr is an Associate Director & Research Scientist in the U.S. Department of 
Veterans Affairs Evidence Synthesis Program, a longstanding and highly regarded national 
research synthesis program. Dr. Parr’s areas of expertise include systematic reviewing and 
meta-analysis methods, advanced data analysis, and health policy and program administration 
and quality improvement. His research to date has focused on advancing research synthesis 
and analysis methods to better characterize sources of variation in intervention effects, and on 
investigating risk factors for substance misuse and suicidality experienced by minority, 
underserved, and hard-to-reach populations. Dr. Parr’s work in evidence synthesis follows a 
decade of public health practice involving implementation, dissemination, and evaluation of 
prevention interventions, evidence communication tools, and technical assistance resources. 
Dr. Parr is a member of the Society for Research Synthesis Methods and SPR, and serves as a 
peer reviewer specializing in synthesis methods for numerous journals, including Prevention 
Science, Research Synthesis Methods, and Drug and Alcohol Dependence. 

 
Dr. Maria L. Schweer-Collins is a Research Assistant Professor with the HEDCO Institute for 
Evidence-Based Educational Practice and the Prevention Science Institute at the University of 
Oregon. She holds expertise in applied research methodology, with an emphasis on applying 
research synthesis methods, including individual participant data meta-analysis, to improve the 
timely translation of research into policy and action. She is also dedicated to developing open- 
source methods that can improve the responsivity of research to applied contexts. 
Substantively, her research centers on eliminating the health and psychosocial disparities faced 
by child welfare and juvenile justice-involved youth. Prior to joining the University of Oregon 
faculty, Dr. 
Schweer-Collins completed her PhD in Prevention Science at the University of Oregon in 2020. 
Her research and teaching are shaped by her background working as a licensed mental health 
clinician in a variety of community-based and educational settings. Dr. Schweer-Collins’ work 
has been funded by the Doris Duke Charitable Foundation and several federal agencies 
including NIMH, NIJ, and NIDA. 

 
Dr. Sean Grant is a Research Associate Professor with the HEDCO Institute for Evidence- Based 
Educational Practice at the College of Education, University of Oregon. He specializes in the 
synthesis of evidence from intervention research across the social, behavioral, and health 
sciences. The goal of Dr. Grant's scholarship is to advance evidence-based practice: i.e., using 
scientific evidence to inform policy-making and programmatic decisions. Dr. Grant provides 
service to the field as Senior Associate Editor of Systematic Reviews, Associate Methods Editor 
of Campbell Systematic Reviews, and an editorial board member of Prevention Science. He is 
also an Adjunct Social & Behavioral Scientist with the Southern California Evidence-Based 
Practice Center, one of nine centers designated by the Agency for Healthcare Research and 
Quality (AHRQ) specializing in research synthesis methods. Dr. Grant completed his doctorate 
in Social Intervention as a Clarendon Scholar at the Centre for Evidence-Based Intervention, 
University of Oxford. Prior to the University of Oregon, Dr. Grant spent several years as a Social 
and Behavioral Scientist at the RAND Corporation, faculty at the Pardee RAND Graduate School, 
and faculty at the Indiana University Fairbanks School of Public Health. 
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Dr. Emily E. Tanner-Smith is the Thomson Professor in the College of Education, a professor in 
the Counseling Psychology and Human Services Department, and a research scientist at the 
Prevention Science Institute of the University of Oregon. She is the Executive Director of the 
HEDCO Institute for Evidence-Based Educational Practice within the College of Education, and 
the Associate Director of the Prevention Science Institute. Dr. Tanner-Smith’s PhD is in 
sociology from Vanderbilt University with an emphasis on quantitative methods and statistics. 
She is an applied research methodologist with expertise in meta-analysis and research 
synthesis for evidence-based decision-making. Her scholarship focuses on the prevention and 
treatment of substance use, delinquency, mental health, and academic problems among youth. 
She was awarded the Nan Tobler Award from the Society for Prevention Research and the 
Robert Boruch Award from the Campbell Collaboration in honor of her research synthesis 
contributions to prevention science policy and practice. Dr. Tanner-Smith currently serves on 
the editorial boards for Prevention Science, Psychological Bulletin, and Research Synthesis 
Methods. Her research has been funded by numerous foundations and state and federal 
agencies including the IES, NIDA, NIAAA, and NIJ. 
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