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REGISTRIES and 
OBSERVATIONAL 

STUDIES



Grimes DA. Lancet 2002; 359:57

• Descriptive 
studies

• describe frequency, 
natural history and
determinants of a 
condition

• Analytic studies

• Describe 
association
between exposure 
and outcome

Type of studies
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ERFC, JAMA 2009

Confounders



Criteria to be a Confounder

◼ The confounding factor must be associated with both 
the exposure and the outcome.

◼ The confounding factor must be distributed unequally 
among the study groups.

◼ A confounder cannot be an intermediary step in the 
causal pathway from the exposure to the outcome of 
interest.



Adjusted analyses

◼Multivariable models

◼Matching



Propensity score

The propensity score is defined as a subject's 
probability of treatment selection, conditional on 

observed baseline covariates.

Austin PC. Stat Med. 2015 Dec 10;34(28):3661-79. 



Propensity score matching

• Nearest neighbor matching - matching to a given treated subject that 
untreated subject whose propensity score is closest to that of the treated 
subject.

• Nearest neighbor matching within a specified caliper distance -
the absolute difference in the propensity scores of matched subjects 
must be below some prespecified threshold (the caliper distance). 

• Stratification on the propensity score - stratifying subjects according 
to their estimated propensity score. 

Austin PC. Multivariate Behav Res. 2011 May; 46(3): 399–424.





AFFIRM study – Whitbeck et al.

Whitbeck et al. European Heart Journal (2013) 34, 1481–1488



Whitbeck et al. European Heart Journal (2013) 34, 1481–1488

AFFIRM study – Whitbeck et al.



Whitbeck et al. European Heart Journal (2013) 34, 1481–1488

AFFIRM study – Whitbeck et al.



AFFIRM study – Gheorghiade et al.

Gheorghiade et al. European Heart Journal (2013) 34, 1489–1497



Gheorghiade et al. European Heart Journal (2013) 34, 1489–1497

AFFIRM study – Gheorghiade et al.



Speaker



Gheorghiade et al. European Heart Journal (2013) 34, 1489–1497

AFFIRM study – Gheorghiade et al.



Biases

Reverse causation?

Indication bias?





Conclusions

What conclusions can be drawn from these two 
analyses? 

•Given the non-randomized, observational design of both 
studies, the findings should be considered hypothesis 
generating 

•Even sophisticated statistical methods such as propensity 
analysis cannot replace randomization

•It to understand the cohorts and the how treatment groups 
are defined, because sometimes digoxin use is not the same 
as digoxin use

Murphy. European Heart Journal (2013) 34, 1465



Registries for Evaluating Patient Outcomes, 3 edition

A User's Guide

Suggestions:

READ!!!!

STROBE Statement – when you write a paper using observational data!!!

USE!!!!



Meta-analyses 



What is a Systematic Review?

“ A review that is conducted according to
clearly stated, scientific research methods,
and is designed to minimize biases and errors
inherent to traditional, narrative reviews.”

Kevin C. Chung, MD, Patricia B. Burns, MPH, H. Myra Kim, ScD, “Clinical Perspective: A 
Practical Guide to Meta-Analysis.” The Journal of Hand Surgery. Vol. 31A No.10  

December 2006. p.1671



Why are Systematic Reviews important?

• To remain up to date on a topic

• Individual studies with conflicting

conclusions

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery 
Research.” PRS Journal. 120/7 (2007) p.1839



Characteristics of Systematic Reviews

Two possible approaches:

• Qualitative synthesis (systematic review)

• Statistical synthesis of data (meta-analysis) if appropriate and 
possible 



Hypothesis

Hypotheses must be conceived a priori.



• Identify studies (appropriate literature 
search)

• Determine eligibility apriori 

• Inclusion criteria

• Exclusion criteria

• Abstract data from the studies

• Statistical analysis (if possible)

Four steps



• Literature search strategy has to be defined apriori

• List of popular databases to search
• Pubmed/Medline

• Embase

• Cochrane Review

• ISI Web of Science

• SCOPUS

• Other potential sources
• Trial registries (clinicaltrials.gov)

• Abstracts from meetings

• Personal references

• References from published reviews/meta-analysis/trials

• Contact experts  

• Web, eg. Google (http://scholar.google.com)

Database bias!!!

Grey 
litterature 

Literature Search



Literature Search – Risk of Bias

• English-language bias - papers in languages other than

English are more likely to be excluded

• Citation bias - studies with significant or positive results

vs. those with inconclusive or negative results are more

likely to be referenced in other publications, thus are more

likely to be identified.

• Publication Bias – studies with positive results are more

likely to be published



Data Collection

• The variables of interest and, thus, the list of data to be extracted
should be decided a priori.

• A data extraction form should be used so that the same data are
extracted from each study and by all the reviewers.

• At least two independent readers should perform the literature
search and the data extraction in order to be reproducible and
accurate

• If two reviewers disagree about including or not a study,
disagreement between readers could be solved by agreements or
by a third reviewer



Data Collection

• Study characteristics (year and journal of publication, number
of patients in each arm, treatments performed, duration of
follow-up)

• Demographics (age, % males or females)

• Clinical characteristics (traditional CV risk factors - %
hypertensive pts, % diabetic pts, % dyslipidemic pts, %
smokers – concomitant treatments, comorbidities, etc)

• Outcomes (all-cause death, CV death, MI, stroke, etc)



Quality Assessment

“The validity of a systematic review ultimately depends on
the scientific method of the retrieved studies and the
reporting of data.”

Margaliot, Zvi, Kevin C. Chung. “Systematic Reviews: A Primer for Plastic Surgery 
Research.” PRS Journal. 120/7 (2007) p.1839



GRADE
Grading of 
Recommendations 
Assessment, Development 
and Evaluation 

Guyatt GH, Oxman AD, Kunz R, Vist GE, 
Falck-Ytter Y, Schünemann HJ; GRADE 

Working Group. What is "quality of 
evidence" and why is it important to 

clinicians? BMJ. 2008 May 
3;336(7651):995-8.

Quality Assessment



Data Synthesis

Data could be summarized quantitatively if study designs are
not too different in:

• outcome definition (composite outcome?);

• population sizes

• population characteristics

• interventions

HETEROGENEITY



What is meta analysis?

Quantitative approach for systematically
combining results of previous research to
arrive at conclusions about the body of
research.

Petitti, 1994:5



Protocols – PRISMA





Types of Meta-analysis/Terminology

Meta-analysis Extract data from published reports
(aggregated data meta-analysis)

Collect individual patient data (IPD)

Frequentist Approach

Bayesian Approach

Network

Stwart et al. Cochrane Workshop on Reviews using IPD



Meta-analysis: Statistical Models

• 2 statistical models:

• Fixed effects:

1. Effect of treatment is the same for every study;

2. Low heterogeneity

• Random effects:

1. True effect estimate for each study varies;

2. High heterogeneity

3. Provide larger CI



Heterogeneity

• Clinical heterogeneity:  variability in the participants, 
interventions and outcomes studied

+

• Methodological heterogeneity:  variability in study 
design

Statistical heterogeneity

Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 

[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-handbook.org.



Heterogeneity assessment

• Do the confidence intervals for the results of individual
studies have poor overlap?

• Check the Cochrane Q statistic: a p value decided apriori
defines the presence of significant heterogeneity.

• Check I2 statistic: describes the percentage of variation
across studies that is due to heterogeneity rather than
chance.

1. 0% to 40%: heterogeneity might not be important;
2.30% to 60%: may represent moderate heterogeneity;
3.50% to 90%: may represent substantial heterogeneity;
4.75% to 100%: considerable heterogeneity.

Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions 
Version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from 

www.cochrane-handbook.org.



Heterogeneity assessment



Strategies for addressing heterogeneity

• Check again that the data are correct

• Do not do a meta-analysis

• Explore heterogeneity (subgroup analysis, meta-
regression)

• Ignore heterogeneity (there is no an intervention
effect but a distribution of intervention effects)

• Perform a random-effects meta-analysis (when
heterogeneity cannot be explained)

• Change the effect measure (different scales in
different studies)

• Exclude studies (outlying studies)

Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions 
Version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011. Available from 

www.cochrane-handbook.org.



Sensitivity analysis

• One study removed meta-analysis

• Meta-regression analysis



Meta-Regression Analysis



Symmetrical plot in the absence of bias
(open circles indicate smaller studies
showing no beneficial effects)

Asymmetrical plot in the presence of
publication bias (smaller studies showing
no beneficial effects are missing)

Jonathan A et al. The Stata Journal 2004; 4:127 

Publication Bias



Publication Bias

Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of Interventions Version 5.1.0 

[updated March 2011]. The Cochrane Collaboration, 2011. Available from www.cochrane-handbook.org.



Are you <40 years?

Cardiovascular Pharmacotherapists and Trialists of Tomorrow (CPTT)

A lot of benefits for you!!!


