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Current status quo in observational research makes it 
challenging to build trust in evidence
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Can the study be fully reproduced?
Does the analysis actually do what the protocol said it would do? 

Does the study provide an unbiased effect estimate?
Are the findings generalizable to the population of interest?
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Desired attributes for reliable evidence

Desired 
attribute

Question Researcher Data Analysis Result

Repeatable Identical Identical Identical Identical = Identical

Reproducible Identical Different Identical Identical = Identical

Replicable Identical Same or 
different

Similar Identical = Similar

Generalizable Identical Same or 
different

Different Identical = Similar

Robust Identical Same or 
different

Same or 
different

Different = Similar

Calibrated Similar 
(controls)

Identical Identical Identical = Statistically 
consistent



OHDSI’s mission

To improve health by empowering a 
community to collaboratively generate 

the evidence that promotes better 
health decisions and better care



OHDSI collaborators

OHDSI Collaborators

• 4,294 collaborators

• 83 countries

• 21 time zones

• 6 continents

Join the Journey at https://ohdsi.org/

https://ohdsi.org/


OHDSI Data partner 1
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Open community 
data standards
(OMOP CDM)

Open source 
development 
(OHDSI tools)

Methodological 
research

Clinical evidence 
generation

Standardized 
summary 

statistics results 
repository

Collaborative 
Interpretation

OHDSI Network studies

Pre-specified 
protocol with 

analysis specification

OHDSI collaborations

Evidence 
dissemination

OHDSI data network

To improve health by empowering a community to collaboratively generate the evidence that promotes better health decisions and better care



Workgroups led by community 



Regional chapters and national nodes



OMOP Common Data Model adoption

OMOP CDM Users By The 

Numbers

• 544 data sources

• 54 countries

• 974 million unique patient records
(12% of world’s population)



OMOP Common Data Model v5.4

Concept
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Drug_exposure

Condition_occurrence
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OHDSI standardized vocabularies



Source 1 CDM

Common data model can enable standardized analytics 
across a distributed data network

Source 1 raw data

Source 3 raw data

Source 2 raw data Source 2 CDM

Source 3 CDMTr
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Open-source 
analysis code

Open 
evidence

Electronic health 
records

Clinical data

Administrative claims



Open-source software development

• HADES is an 
ecosystem of 37 R 
packages to 
support 
standardized 
analytics  for the 
OMOP CDM and 
across OHDSI 
network

• OHDSI CRAN 
packages have 
been downloaded 
>800,000 times



Complementary evidence to inform the patient journey

Clinical 
characterization:

What happened to 
them?

Patient-level 
prediction:

What will happen to 
me?

Population-level 
effect estimation:

What are the causal 
effects?

inference causal inference

observation



Analytic use case Type Structure

Clinical 
characterization

Disease Natural History Amongst patients who are diagnosed with <insert disease of interest>,  what are the patient’s 
characteristics from their medical history?  

Treatment utilization Amongst patients who have <insert disease of interest>,  which treatments were patients 
exposed to amongst <list of treatments for disease>  and in which sequence?  

Outcome incidence Amongst patients who are new users of <insert drug of interest> among the population with 
<insert indication of interest>, how many patients experienced <insert outcome of interest> 
within <time horizon following exposure start>?

Population-level 
effect estimation

Safety surveillance Does exposure to <insert drug of interest> increase the risk of experiencing <insert an adverse 
event> within <time horizon following exposure start>, among the population with <insert 
indication of interest>?

Comparative effectiveness Does exposure to <insert drug of interest> have a different risk of experiencing <insert any 
outcome (safety or benefit) > within <time horizon following exposure start>, relative to 
<insert comparator treatment>, among the population with <insert indication of interest>?

Patient level 
prediction

Disease onset and progression For a given patient who is diagnosed with <insert your favorite disease>, what is the 
probability that they will go on to have <another disease or related complication> within 
<time horizon from diagnosis>?  

Treatment response For a given patient who is a new user of <insert drug of interest> for <insert indication of 
interest>, what is the probability that they will <insert desired effect> in <time window>?

Treatment safety For a given patient who is a new user of  <insert drug of interest> for <insert indication of 
interest>, what is the probability that they will experience <insert adverse event> within <time 
horizon following exposure>?

Standardizing the question makes it possible to  
standardize the analysis and standardize the evidence



Analysis reliability evaluation

Phenotype development and evaluation

Data quality evaluation

Database 
diagnostics

Cohort 
diagnostics

Study 
diagnostics

Final 
unblinded 

results

Interface for 
exploration

‘System’ required elements:
- Required phenotypes
- Analysis specifications
- Decision thresholds

Research 
question

Cohort 
definitions

Analysis 
design 
choices

Pass

Pass

Pass

Fail

Fail

Fail

Engineering open science systems that build trust into the 
real-world evidence generation and dissemination process

STOP

STOP

STOP

System characteristics:
• Standardized procedures with defined inputs and outputs
• Analysis packages implementing scientific best practices 

consistently applied across all data partners, generating consistent 
output for network synthesis

• Reproducible outputs generated by open-source analysis libraries 
developed and validated with verifiable unit-test coverage

• Pre-specified and objective decision thresholds for go/no go criteria
• Measurable operating characteristics of system performance

Distributed data network, standardized to common data model

Network coordination



Academic scholarship and clinical evidence generation

• >730 publications, including 
in top clinical journals (JAMA, 
BMJ, Lancet, JAMA Internal 
Medicine, JACC) and leading 
methodological journals 
(JAMIA, JBI, Nature Digital 
Medicine)

• Clinical evidence generated to 
inform range of therapeutic 
areas, including hypertension, 
diabetes, COVID-19, vision 
care, depression, oncology
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Cumulative Publications from the OHDSI community



https://www.ohdsi.org/wp-content/uploads/2024/10/OurJourney2024.pdf

https://www.ohdsi.org/wp-content/uploads/2024/10/OurJourney2024.pdf


Why OHDSI needs Singapore and APAC



Why Singapore needs OHDSI

If health data for the entire Singapore 
population of 5.9 million were 

accessible, then ~5% of questions on 
drug-outcome pairs may have sufficient 
statistical power to answer alone if the 

incidence are comparable to US 
population….

...but even with a national database, 
>70% of drug-outcome questions are 

likely to have insufficient data for 
prediction or estimation, so an 

international network study would be 
required to generate reliable answers



Concluding thoughts

• Enabling use and establishing value of real-world evidence is a reasonable vision, 
which requires building trust across evidence generators and consumers

• People and processes need to be augmented with science, technology and 
engineering

• Community efforts today can enable a more proactive future tomorrow
– Data network standardization and quality assessment
– Standardized analytic tool development
– Methodological benchmarks and objective diagnostics
– Phenotype development and evaluation 

• Open science systems that promote transparency and reproducibility can 
increase reliability and efficiency

• We need an international community working together in order to meet 
national, regional and global public health needs
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