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Objectives

1. Understand what is, and what is not replication research.

2. Differentiate various replication aims and study types

3. Recognize barriers to replication and strategies to increase replication in research.



• What is the 
problem? 

• Lack of replication being 
conducted 

• Overconfidence in single study 
results

• Lack of reproducibility of findings

Open Science Collaboration (2015); Ioannidis (2012); Makel (2012)
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Results

• 153 papers included

• Most were conceptual papers 

• Disciplinary fields: Health (n=43); Psychology (n=39); Social science 
(n=31), Business (n=16); Education (n=14)

• Published between 1950 and 2018

• Most papers published in Social Sciences in the 90’; in Health in the 
00’ and in Psychology in 10’

• Increased interest for the subject, replication crisis since 2010 



Distinctions between replication research and 
similar concepts

Repetition

Duplication

Reproduction

Reproducibility of research findings



Definition of replication research

• A replication study is a study that is methodologically or 
conceptually similar to an earlier one. It is a deliberate 
repetition of an index study in whole, in part or 
conceptually. It provides a means to assess the 
reliability, validity and/or generalizability of previous 
findings or theory. A replication study may not only 
verify earlier research, but also may broaden the scope 
of the findings and test whether the original findings can 
stand as general principles.  It is possible to describe how 
much variation exists between index and replication 
studies in terms of the amount of planning of the study, 
the distance between the investigators, the similarity 
between the research questions or hypothesis and 
methods of the index study.  



Attributes of 
replication 
research



Definitions of replication 
research

• Three major different uses of the concept

• Replication as the repetition of a previous study
• Check the reproducibility of research findings or how results 

have been affected by validity threats or generalizibility within 
the same population or context

• Replication as the extension of a previous study
• Evaluate possible generalization and extension of previous 

research findings  by making minor or more important 
changes to the study 

• Replication as the road-testing of a theory
•  Test whether original findings can stand as general principal

Connelly, 1986; Lykken, 1968, Schmidt, 2009, Evanchitzky, 2010; Gomez, 2014



Replication types

• Multiple replication typologies were found in different disciplinary fields
• 32 labels for replication types

• Analysed across disciplinary fields

• Development of a replication research framework informed by domains suggested by 
Shaddish, Cook and Campbell (2002) for drawing generalized conclusions about causal 
connections 



How to use the framework?

• First …. Ask yourself “why do you want or should you conduct a 
replication study?”

 Why do you wish to conduct a replication study?

Do you want to test the reliability or reproducibility of findings of 

a previous study?

Do you have concerns about the observed effects in a study?

To test the reliability of research methods used in a previous study

To check the reliability of the statistical analysis

To increase the credibility of findings by conducting the same study on another 

sample of the same population 

Do you want to improve the empirical generalization of findings 

of a previous study?

To identify attributes of the population, setting, treatment and outcome that are 

irrelevant (do not change the generalization of findings) or discriminate (limit the 

generalization of findings)

To identify attributes that support or limit generalization of findings to another

population, setting, treatment and/or outcome

Do you want to improve the theoretical generalization of findings 

of a previous study?

To verify the ways in which concept operationalizations or definitions influence 

theoretical generalization

To verify, modify, or reject the underlying theoretical processes of a previous study

To verify theoretical extension of a theory

Internal validity 
Statistical 

conclusion validity

External validity

Construct validity



How to use the framework?

Do you want to test the 

reliability or reproducibility of 

findings of a previous study?

Do you have concerns about the 

observed effects in a study?

To test the reliability 

of research methods 

used in a previous 

study

Retest replication Uncovering inconsistencies and 

errors in procedures.

Testing to see if the methods 

described in the primary study can 

produce the same results in 

another study.

Intrastudy

Collect data on two subsamples 

of the population at the same 

time

Interstudy

Repeat the exact same study 

procedures on another 

subsample of the population

To check the reliability 

of the statistical 

analysis

Statistical replication Finding errors in the analysis of 

the data

Intrastudy

Repeat the same data analysis 

procedures with the original 

data set

To increase the 

credibility of findings 

by conducting the 

same study on 

another sample of the 

same population 

Close replication Checking the validity of the results 

of a previous study with a similar 

or as close to possible population, 

setting, treatment,  design, 

outcomes, and analysis.

Interstudy

Repeat the study with making no 

or minor changes to the 

population, setting, treatment,  

design, outcomes, analysis

• Second …. select the appropriate replication type which describes the 
more specific purpose for the replication study



Do you want to improve the 

empirical generalization of 

findings of a previous 

study?

To identify 

attributes of the 

population, setting, 

treatment and 

outcome that are 

irrelevant (do not 

change the 

generalization of 

findings) or 

discriminate (limit 

the generalization 

of findings)

Assumed replication Checking boundary of 

independent variables 

Intrastudy/ 

Reanalyse the data of the 

original study to test the 

influence of possible 

confounding variables on 

the results

Interstudy

Repeat a study and make 

changes to the methods as 

needed to test the 

influence of possible 

confounding variables on 

the results

To identify 

attributes that 

support or limit 

generalization of 

findings to another

population, setting, 

treatment and/or 

outcome

Replication with extension Checking the applicability of 

the findings of a previous 

study to a different 

population, setting, 

treatment, outcomes with 

the same or different design

Interstudy

Repeat a study while 

intentionally making some 

changes to either the 

population, setting, 

treatment, design, 

outcomes and/or analysis



Do you want to improve 

the theoretical 

generalization of findings 

of a previous study?

To verify the ways in 

which concept 

operationalizations or 

definitions influence 

theoretical 

generalization

Construct

replication

Checking if the ways in 

which concepts were 

operationalized and 

documented in the first 

study influenced the validity 

of the results

Interstudy

Repeat a study while changing construct(s) definition(s) 

and assessment method that may have influenced the 

results obtained in the original study

To verify, modify, or 

reject the underlying 

theoretical processes of 

a previous study

Theoretical replication Checking the validity of a 

theoretical model or 

framework 

to support the constructs 

under investigation

Interstudy

Conducting a new investigation that begins with a similar 

hypothesis but uses new methods of measurement and 

design to demonstrate that true relationship exists 

between variables in a population. Investigators 

deliberately avoid imitation of the original study 

methodology (sampling design, measurement tools, 

analysis techniques, etc.)

To verify theoretical 

extension of a theory

Theoretical

extension

Extending an existing 

theoretical  model or 

framework to test empirical 

fact or relationships 

previously established 

under widely varied 

conditions

Interstudy

Conduct a new investigation based on the same theory as 

the original study however using different procedures and 

drawing a sample from a different population and setting 

from those of the original study 



Example

Retest 
replication

Statistical 
replication

Close 
replication

Assumed 
replication

Replication 
with 
extension

Construct 
replication

Theoretical 
replication

Theoretical 
extension

Same study on 
another 
sample of 
physicians

Repeat data 
analysis

Same study in 
another 
province were 
practices are 
similar

Redoing the 
analyses to 
test the 
influence of 
unattached 
patients or ER 
visits

Changing the 
target 
population i.e 
not only the 
highest 
prescribers

Defining 
adequate 
prescribing and 
not adequate 
prescribing

Assessing the 
influence of peer-
comparison to 
assess the validity 
of the 
intervention 
mechanisms 

Testing the 
intervention 
on another 
behavior: 
retinopathy 
screening 
recommandat
ion 



In 2016 Ewing et al.15 published a case–control study based on regional health care databases 
from the southwestern Swedish Region Västra Götaland (1.7 million inhabitants) and the 
National Swedish Cancer Register (SCR), resulting in a Swedish CRC Risk Assessment Tool 
(SCCRAT) for non-metastatic CRC in individuals aged ≥50 years old for use in PHC.

The aim of the present study was to validate the SCCRAT on patients with CRC by replicating the 
already developed risk algorithm in a population in a different region, Region Stockholm, 
Sweden as well as examine if the risk marker patterns diverge depending on sex and age. We 
also aimed to compare the results from Region Stockholm with Region Västra Götaland.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10745248/#CIT0015


Conclusion

As illustrated by Schmidt, a cumulative 
science should be built on its foundations 
in a systematic way: ‘‘Adding a brick here 
and another brick there without much 
regard for the space between them may 
result in an unstable building with weak 
parts, leakages and unnecessary parts 
that will require a major effort later on to 
effect their removal.’’

Schmidt, 2009



Consequences or outcomes of replication 
studies

Freese & Peterson, 2017 Annual Review of Sociology, p. 150



Strategies to improve use of replication

• For all actors
• Education to improve understanding of the concept

• Development of a consortium dedicated to replication

• For researchers
• Development of guidelines or framework to plan the conduct of 

replication studies

• Teaching replication methods and providing opportunities to conduct 
replication to graduate students

• Commitment to data sharing

• Clear identification of replication studies

• Inclusion of replication research in research program



Strategies to improve use of replication

• For editors
• Development of policies about publishing replication studies (data 

archiving and sharing)

• Provision of space or special issue for replication research

• Improvement of editors and reviewers skills to assess replication studies

• Identification of important studies that should be replicated

• For funders
• Increase funding for dedicated to replication research

• Commission of replication studies in specific research fields



Discussion

• Informal social norms are shared by researchers, funders, and editors 
and are maintained even if multiple authors have called for the 
necessity of more replication

• Need to change at the community level and opportunities for 
replication will need to be provided at multiple levels 
• Advisory groups

• Policies

• Champions, researchers role models

• Training

Fahs, 2003; Lebel, 2015; Marsden, 2018
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