
Introduction to Research 
Synthesis 



Objectives 

◆  to briefly describe the rationale for 
research synthesis 

◆  to discuss the basic approaches to 
research synthesis 

◆  to provide a few examples, and set the 
stage for the second part of this seminar 



Definitions 

◆ Systematic Review (SR): Review of a clearly 
formulated question that uses systematic and 
explicit methods to identify, select, and critically 
appraise relevant research, and to collect and 
analyze data from the studies that are included 
in the review 

◆ Meta-analysis (MA): Use of statistical 
techniques in an SR to integrate the results of 
included studies to conduct statistical inference 

Adapted from the Cochrane Collaboration 



What’s the Difference? 

◆ Meta-analysis is not a synonym for systematic review 
◆ Meta-analysis should be conducted within the context 

of a systematic review 
◆ Meta-analysis is not always indicated.  A careful 

consideration of the available research should guide 
the decision.  Deciding whether the conduct a meta-
analysis involves both analytical and statistical 
considerations. 



Steps of a Systematic Review  
◆  Develop a focused research question  
◆  Define inclusion/exclusion criteria  
◆  Select the outcomes for your review  
◆  Find the studies  
◆  Abstract the data  
◆  Assess quality of the data  
◆  Explore data (heterogeneity)  
◆  Synthesize the data descriptively and inferentially via meta-

analysis if appropriate  
◆  Summarize the findings  

 



Standards for Systematic Reviews 

◆ PRISMA – Annals of Internal Medicine 
◆ AMSTAR – BMC Medical Research 

Methodology 
◆ PCORI Methodology Committee 
◆ Cochrane Handbook for Systematic Reviews of 

Interventions (Julian Higgins and Sally Green, 
Wiley) 

◆ And . . . 



IOM Report on Standards for SRs (2011)  

◆ Committee Charge: Recommend 
methodological standards for SRs of 
comparative effectiveness research 
(CER) on health and health care  
– Assess potential methodological standards 

that would assure objective, transparent, 
and scientifically valid SRs of CER  

– Recommend a set of methodological 
standards for developing and reporting such 
SRs  

 



The IOM Standards for Systematic Reviews 

◆ The standards are grouped into four 
categories: 

 
–  Initiating an SR  
– Finding and assessing individual studies 
– Synthesizing the body of evidence  
– Reporting SRs  



An Example 



IOM Standards for Study Quality and Heterogeneity 
STANDARD 3.6 - Critically appraise each study   
◆  3.6.1 Systematically assess the risk of bias, using predefined criteria  
◆  3.6.2 Assess the relevance of the study’s populations, interventions, and 

outcome measures   
◆  3.6.3 Assess the fidelity of the implementation of interventions   
STANDARD 4.2 - Conduct a qualitative synthesis   
◆  4.2.4 Describe the relationships between the characteristics of the 

individual studies and their reported findings and patterns across studies 
STANDARD 4.4 - If conducting a meta-analysis, then do the 
following:  
◆  4.4.2 Address the heterogeneity among study effects   

 



Standard 4.1 – Use a prescribed method to evaluate the body of evidence 
4.11 For each outcome, systematically assess the following characteristics of the body of 
evidence: 

  risk of bias 
  consistency 
  precision 
  directness 
  reporting bias 

4.12 For bodies of evidence that include observational research, also systematically assess 
the following characteristics for each outcome: 

  dose-response association 
  plausible confounding that would change the observed effect 
  strength of association 

4.13 For each outcome specified in the protocol, use consistent language to characterize the 
level of confidence in the estimates of the effect of an intervention 

IOM Standard Regarding Strength of Evidence 



◆  Was the assignment of patients to treatments 
randomized?  Was the randomization list 
concealed? 

◆  Were all patients entered in the trial included in 
the analysis?  Were they analyzed in the groups 
to which they were randomized? 

◆  Were study groups similar at the beginning of the 
study? 

◆  Was the study conducted ethically? 

How Do We Decide If the Evidence from a 
Single Study is Valid? 



How Do We Decide If the Evidence from a 
Systematic Review is Valid? 

◆ Does it review randomized trials relevant 
to the treatment of interest? 

◆  Is there a methods section describing: 
–  finding and including all relevant trials? 
– assessing their individual validity? 

◆ Were the results consistent from study to 
study? 



How Do We Decide If the Evidence from a 
Clinical Decision Analysis is Valid? 

◆ Were all important clinical strategies and 
outcomes included? 

◆ Are the probabilities credible? (How were 
they identified and calculated?) 

◆ Are the utilities credible? (Were they 
obtained sensibly and defensibly from 
credible sources?) 

◆ Was the robustness of the conclusion 
tested? 





Meta-Analysis: Definition 

◆ a systematic, organized, and structured 
evaluation and synthesis of a problem of 
interest based on results of many 
independent studies of that problem 



Meta-Analysis: Three Components 

◆ qualitative meta-analysis: 
– “a method of assessment of the importance and 

relevance of medical information from several 
independent sources through a general, 
systematic and uniform application of pre-
established criteria of acceptability of original 
studies representing the body of knowledge of a 
given health problem or question” 

Jenicek, M.  Epidemiology: The Logic of Modern Medicine 
(Montreal: Epimed, 1995) 



Qualitative Meta-Analysis: Objectives 

◆  to determine the prevalence, 
homogeneity, and distribution of quality 
attributes 

◆  to expand the knowledge of missing and/
or imperfect data 

◆  to evaluate and interpret ‘outliers’ (study 
observations outside a customary range) 



Meta-Analysis: Three Components 
(continued) 

◆ quantitative meta-analysis: 
– a statistical integration of quantitative 

information on a given subject, drawing on the 
results of several independent studies  

–  features include evaluation of homogeneity of 
findings and assessment of effect size across 
studies 

◆  integration of qualitative and quantitative 
findings 



Sources of Internal Heterogeneity in 
Medical/Health Studies 

◆  Logical approach to problem 
–  induction (data -> hypothesis -> evaluation) 
–  deduction (hypothesis -> data -> evaluation) 

◆  Study design 
–  observational (case-control, cohort, cross-sectional) 
–  experimental (clinical trial) 

◆  Intellectual quality 
–  rigor in defining study problem and executing the study 
–  unbiased interpretation of results 



What  are the Basic Criteria of a 
Good Original Study? 

◆  the problem is clearly identified 
◆  the hypothesis is clearly formulated 
◆  the topic is well documented 
◆  the study design and protocol are 

established before the study begins 
◆ all variables under study are well defined by 

operational criteria 



What  are the Basic Criteria of a 
Good Original Study? (continued) 

◆ quality data are collected 
◆ proper quantitative analysis of study data 

is performed 
◆ critical evaluation of study results is done 
◆  results are interpreted in relation to the 

initially stated problem and hypothesis 
◆  the relevance of study results is addressed 

before putting them into practice 



◆  what question(s) should be answered? 
◆  sources of studies are identified (using 

meticulous and comprehensive retrieval 
methods) 

◆  selection criteria for inclusion of studies are 
defined 

◆  an assessment of publication bias is made 
◆  the study design for the meta-analysis is 

presented (type, steps, chronology, etc) 

What  are the Basic Components and 
Criteria of a Good Meta-Analytic Study? 



◆  methods and quantitative techniques used are 
described 

◆  reasons for variability of studies are identified 
◆  assessment of data within and between studies is 

carried out 
◆  results and their practical relevance are proposed 
◆  a bibliography is included (methods, reference data) 
◆  a list of studies forming the subject of the meta-

analysis is given 

What  are the Basic Components and 
Criteria of a Good Meta-Analytic Study? 

(continued) 



◆ solidity and validity of evidence 
◆  (external) generalizability of findings 
◆ applicability to particular settings and patients 
◆  results answer relevant clinical questions 
◆  results have an important effect on clinical 

practice (retain current clinical practice or 
change it) 

What  Elements are Common to Both 
Good Original Studies and Meta-Analyses? 



TOP TEN LIST 
 

TEN BEST WAYS TO CONDUCT AND USE 
RESEARCH SYNTHESES (SYSTEMATIC 

REVIEWS AND META-ANALYSES) BADLY 
With apologies to David Letterman, and thanks for editorial assistance to 
Elizabeth Kirby and for their insights to the following colleagues: 
 
Suzanne Zane, Oregon Health Agency 
Jason Salemi, USF and Baylor College of Medicine 
Russel Rickard, Colorado 
Mark Walker, University of Ottawa 
Judi Vessey, Boston College 
Tania Strout, Maine Medical Center 
Peter Langlois, Texas Department of Health Services 
Bill Sappenfield, University of South Florida 
Jeff Kromrey, University of South Florida 
  

R.S. Kirby, October 2014 



What studies should you include in your analysis?  It 
isn�t that important.  Follow these steps and you�ll be 
sure to do a bad systematic review or meta-analysis: 
 
1. Assign a first semester Masters student to design the literature 
search, and don�t double-check the search strategy. 
2. Select studies based only on keywords and the content of the 
abstract.  Use only studies in languages you can read. 
3. Include ALL publications, not just those considered to be of 
scientific rigor; or, cherry-pick which ones to include. 
4. Lack of electronic article availability is a valid exclusion 
criteria. Don�t include any articles that can�t be accessed 
immediately. 

Number 10 
Seek, and Thou Shalt Find 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Need a really quick publication for your up-coming 
mid-tenure review?  Pull out a meta-analysis of a topic 
in your field, published three or more years ago, 
update it with the most recent 3-5 studies, and submit 
to your favorite journal*. 
 
The original author will be happy to get the citation, 
and you’ll look like a promising, hardworking scholar. 
 
*Hint: It might be a good idea to submit to a different journal. 

Number 9 
Look, Mom, I Baked It All By Myself! 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Word limits are the curse of meticulous, 
comprehensive scholarship.  Two sections can easily 
be dispensed with in your manuscript: 1) the 
methods for evaluating the research included in your 
research synthesis, 2) discussion of reliability and 
validity of your coding of study characteristics, and 
3) your frank assessment of your study’s limitations.   
 
No one wants to read these anyway, and by omitting, 
you have more space for lengthy tables and cool 
graphics. 

Number 8 
Like the Devil, In the Details 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Use three independent reviewers to score each 
candidate study for inclusion in your meta-
analysis.   
 
Worried about a poor kappa for inter-rater 
reliability?  Don’t calculate it until after you 
have adjudicated any discrepancies among the 
‘independent’ reviewers.�

Number 7 
All That Glitters Is Not Gold 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Number 6 
There’s Gold in Them Thar Hills 

Just use Google Scholar for your literature 
searches -- it will capture all the published 
literature as well as the grey literature, 
avoiding redundancy with more traditional 
but restricted databases. 
 
And best of all, you don’t need to be logged 
in to your university library website to use it! 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Number 5 
Turn-Key Systems, Straight Out of the Box 

What’s the best software for conducting statistical 
analysis for your meta-analysis?  While there are 
many options available, the choice isn’t crucial.  
Just remember: 
 
1. Always use the default settings for each procedure or 
analysis.  These have been thoroughly tested and found to 
provide the best results in all situations. 
2. If the software allows you to combine results of studies, 
go ahead and do so.  It will generate an error message if this 
is not appropriate. 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Number 4 
If a Tree Falls . . . 

Include everything.  Or, include only those studies 
that fit your hypothesis.  As long as you don’t 
assess publication bias, no one will ever know.  
And don’t worry about missing data, or use a poor 
treatment such as mean substitution. 
 
Funnel plots are only used at state fairs and 
carnivals, for making funnel cakes.  They are most 
often found in forested regions, and sometime 
sold in conjunction with forest plots. 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Ignore the grey literature and any trials or 
interventions listed in ClinicalTrials.gov or 
the Cochrane Collaboration unless they have 
also been published in a peer-reviewed 
journal. 
 
After all, if the authors didn’t go to the trouble 
of getting their work published, how good 
can it be? 

Number 3 
I’ve Never Met-an-Analysis I Didn’t Like 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



Need help determining which publications are 
peer-reviewed journals?  Just scan the pages 
of your favorite news website, they only write 
articles based on scientific publications in 
these periodicals. 
 
The National Enquirer, CNN, Parade magazine 
and any media outlet owned by Rupert 
Murdock are the best sources to use. 

Number 2 
All the News That Sells, We Print 

Ten Best Ways to Conduct and Use Research Syntheses Badly 



   

Number 1 
Only the Best Will Do 

Meta-analyses should use only the best 
possible evidence.  Everyone knows that 
cohort and case-control studies have 
significant flaws.  If the evidence isn’t from an 
RCCT or intervention study, it should never 
be used in a meta-analysis, and barely rates a 
comment in your systematic review.!

Ten Best Ways to Conduct and Use Research Syntheses Badly 


