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• Research Question 

• Secondary use

• Sensitive Health Data 

• Common Data Model (CDM)

• Security & privacy by design

• “Code meets data”

• Enabling rapid-cycle analyses

• Federated

• Open source (software/stack) 

• Literate statistical programming

• Usability (easy-to-use interfaces)

• FAIR (stemming from R to F)

• Aligned with advances towards 
Federated Learning
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Principles of the PHIRI research infrastructure



Federated architecture
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Federated, secondary use, “codes meets data”
strong reliance on interoperability
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Common data model
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Synthetic dataset
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Data quality assessment
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Analytical workflows
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Containerised solution ready for deployment

Use Case 
Deployment
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@PHIRI4EU

Enrique Bernal-Delgado, IACS, ES

Martin Thissen, RKI, DE

Follow us on Twitter: 

www.phiri.eu

Thank you for 
your attention
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Use Cases measuring 
the impact of COVID-19 

on population health
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PHIRI – Outcomes & Services
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BUILDING A 
FEDERATED 
RESEARCH 

INFRASTRUCTURE 
WITH USE CASES

HEALTH 
INFORMATION 

PORTAL

HEALTH 
INFORMATION 

TOOLS AND 
GUIDELINES

EUROPEAN 
SCHOOL ON 

HEALTH 
INFORMATION

Vulnerable 

populations

Perinatal health

Delayed cancer 

care

Mental health

Data sources and 

publications

International 

guidelines, initiatives 

and projects 

Training material and 

courses

Ethical and legal 

tools

Bi-weekly COVID-

19 expertise 

exchange

Research 

methodologies to 

assess the impact 

of  Covid-19

Foresight: 

modelling and 

scenarios

Foresight

methodologies to 

assess the wider 

impact of COVID-

19

Infodemic

management 

training

Data hubs 

developer training



4 real life research use cases measuring the impact of COVID-19 on population health 

Demonstrate how a broad variety of data 

(e.g. administrative and survey data) can be 

reused in a distributed way across Europe: 

a) Conduct research through use cases of 

immediate relevance on the 

consequences of the COVID-19 pandemic 

on European population health 

b) Pilot activities for the benefits and added 

value of a federated research 

infrastructure by bringing together data 

from different European countries

Research Use Cases on COVID-19 – Objectives
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Direct and indirect determinants of COVID-19 infection and outcomes in 
vulnerable population groups with reference to inequalities

COVID-19 related delayed care in breast cancer patients

The impact of COVID-19 on perinatal health and perinatal health 
inequalities

COVID-19 related changes in population mental health
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Research Use Cases on COVID-19 – Achievements

16

 In almost 20 data hubs, data is mobilized and ready to be 

analyzed in a distributed manner
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Research Use Cases on COVID-19 – Achievements
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 In almost 20 data hubs, data is mobilized and ready to be 

analyzed in a distributed manner

 In 13 data hubs, the PHIRI-app Docker is already deployed 

and tested*

*BUT there are some other countries or institutions that have also downloaded

and deployed the Docker that we know of outside of the PHIRI project 
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Research Use Cases on COVID-19 – Achievements
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 In almost 20 data hubs, data is mobilized and ready to be 

analyzed in a distributed manner

 In 13 data hubs, the PHIRI-app Docker is already deployed 

and tested

There is already overlap between the PHIRI data hubs and the 

health data access bodies (HDAB) in the EHDS2

 Majority of PHIRI use cases data hubs will be HDAB in the future
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Research Use Cases on COVID-19 – Results

19



www.phiri.eu

Research Use Cases on COVID-19 – Results
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Research Use Cases on COVID-19 – Results
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Data hubs participation: N = 4
Aragon (AR, Spain), Wales (WA, United Kingdom), 
Belgium (BE), Marche (MA, Italy)
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Research Use Cases on COVID-19 – Results

22



www.phiri.eu

Research Use Cases on COVID-19 – Results
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Stillbirth (baby born without signs of life)
• 3-4 per 1000 births (15-18,000 babies per year in Europe)
• High health and psychological burden for parents, costs for 

families and society

Preterm birth (birth before 37 weeks of gestation)
• Affects about 350,000 births per year in Europe, few 

effective prevention strategies
• Principal cause of infant death
• Long-term neurodevelopment impairment and other health 

problems among survivors



Research Use Cases on COVID-19 – Results
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Pooled estimate

RR=0.96 (0.96 to 0.98) = 4% 

decrease in preterm birth

High heterogeneity

I2 = 77.5% (proportion of total 

variation in effect estimate due to 

between-study heterogeneity)

Range of effects = 10% decrease 

in preterm birth to  moderate 

increase of 3 to 4%. 

Countries with stronger effects: 

Portugal – Belgium – UK – Spain –

Italy – France

Countries with no effects: Nordic 

and Baltic countries, Netherlands



Research Use Cases on COVID-19 – Results
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Estimate of pooled effect
RR=1.05 (1.02 to 1.08) = 5% 
increase in stillbirth

Lower heterogeneity
I2 = 20.3% (proportion of total 
variation in effect estimate due 
to between-study 
heterogeneity)

Range of effects =  No decreases 
significant / Austria higher 
stillbirth rates
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Research Use Cases on COVID-19 – Results
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Source: Living, working and COVID-19 e-survey data. Mental health and trust 

decline across EU as pandemic enters another year. EuroFound, 2021.

Results from 6 data hubs:

• Aragon (IACS)

• Austria

• Croatia

• Finland

• Romania

• Wales



Research Use Cases on COVID-19 – Results

27

Cross-country comparison: preliminary analysis of 

new prescriptions



Research Use Cases on COVID-19 – Implications

1. Facilitate research by making scalable, reproducible methods available

2. Use Case outputs feed into the federated research infrastructure

• Data models, analytical pipelines and reporting solutions published in a public open access 
repository (Zenodo)  live-demo to replicate the use cases (HIP)

3. FAIRified use cases analysis results publication in the data portal

• Aggregated data and metadata, for the development and the analysis results of the use cases

1. Providing outcomes to guide policy makers in preparedness and response scenarios

2. We will ensure the development of a format for the timely dissemination of use case results to 
the targeted groups, e.g. through scientific publications, fact sheets, policy briefs and via 
webinars, trainings etc.

www.phiri.eu 28

Target Groups



@PHIRI4EU

Enrique Bernal-Delgado, IACS, ES

Martin Thissen, RKI, DE

Follow us on Twitter: 

www.phiri.eu

Thank you for 
your attention
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PHIRI FRI 
steps towards

Federated Learning
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Partner Use case leader

Use Case leaderPartner



Steps towards Federated Learning

• Handling secure interactions (communications):
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Steps towards Federated Learning

• Handling secure interactions (communications):
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Partner Use case leader

Use Case leaderPartner

Use Case leaderPartner

Use Case leaderPartner

USE CASE Development



Step-by-step plan towards Federated Learning

• Handling secure interactions (communications):

• TIER 0 – HUMAN to HUMAN interactions 
• Example: Each participant partner execute the analyses and sends an e-mail with a) the data 

quality report and b) the aggregate data attached to the use case leader for each use case 
in which they are participating

• TIER 1 – HUMAN to MACHINE interaction (with user interface)
• Example: Each participant partner execute the analyses, logs into a website (i.e. health 

information portal) with user authentication and upload the data quality report and the 
aggregated data to enable further meta-analysis or comparison by use case leaders

• TIER 2 – MACHINE to MACHINE one-way (automating retrieval of the outputs)
• Example: Each participant partner execute the analysis and press “Send outputs” to submit the 

data quality report and the aggregated outputs to a common repository enabling further meta-
analysis or comparison by use case leaders 

• TIER 3 – MACHINE  to MACHINE two-way (distributing algorithms – federated learning)
• Example: Each participant partner configures an environment where the required data is 

available for analyses, and manages authorization for the deployment and execution of 
analytical algorithms on their data and the authorization for sharing their outputs

www.phiri.eu



Step-by-step plan towards Federated Learning

• Handling secure interactions (communications):
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Partner Use case leader

Use Case leaderPartner

Use Case leaderPartner

Use Case leaderPartner

USE CASE Demonstrators



Step-by-step plan towards Federated Learning

• Handling secure interactions (communications):

• TIER 0 – HUMAN to HUMAN interactions 
• Example: Each participant partner execute the analyses and sends an e-mail with a) the data 

quality report and b) the aggregate data attached to the use case leader for each use case in 
which they are participating

• TIER 1 – HUMAN to MACHINE interaction (with user interface)
• Example: Each participant partner execute the analyses, logs into a website (i.e. health 

information portal) with user authentication and upload the data quality report and the 
aggregated data to enable further meta-analysis or comparison by use case leaders

• TIER 2 – MACHINE to MACHINE one-way (automating retrieval of the outputs)
• Example: Each participant partner execute the analysis and press “Send outputs” to submit the 

data quality report and the aggregated outputs to a common repository enabling further meta-
analysis or comparison by use case leaders 

• TIER 3 – MACHINE  to MACHINE two-way (distributing algorithms – federated learning)
• Example: Each participant partner configures an environment where the required data is 

available for analyses, and manages authorization for the deployment and execution of 
analytical algorithms on their data and the authorization for sharing their outputs
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PHIRI app
Demonstrator
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Thank you!


