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DOMESTIC VIOLENCE

World Health Organization

• Recognized by the World Health 
Organization (WHO) as a significant public 
health issue

• High Prevalence Worldwide

• Severe Consequences Legal and Social Intervention

Health Intervention

International Statistical Classification of 
Diseases and Related Health Problems

ICD 10 > T74, Y07, Z61

INTERVENTION

TREAT

PROTECT

REABILITATE

PREVENT



DOMESTIC VIOLENCE

Children Maltreatment

Intimate Partner Violence

Older Adults Maltreatment

Others

Prevalence (Western Europe)

~19%

~20%

~19%
~64% in institutional context

An abstract representation of a 
research study on domestic violence as 
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DOMESTIC VIOLENCE

Hidden Phenomenon

Someone hidding in a dark room because of fear 
and shame. Face not visible, hands hiding the 
face. Emotional. Digital art.
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DOMESTIC VIOLENCE

Health Outcomes Early Death

Disease, disability, and social problems

Adoption of Health Risk Behaviours

Social, Emotional, and Cognitive Impairment

Disrupted Neurodevelopment

Adverse Childhood Experiences

CONCEPTION

DEATH

Adapted from Felitti, Vincent J., et al. "Relationship of childhood abuse and household dysfunction to many of the leading causes of 
death in adults: The Adverse Childhood Experiences (ACE) Study." American journal of preventive medicine 14.4 (1998): 245-258.
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DOMESTIC VIOLENCE

Detection1
Report2
Diagnosis3

Forensic Evaluation4

PREDICTIVE
ALGORITHMPredictive Algorithm

A predictive algorithm at the service 
of the security authorities to predict 
violence; use references from the 
minority report film; sci fi ambience; 
digital art
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GENERAL OBJECTIVE

PREDICTIVE

A predictive algorithm at the service 
of the security authorities to predict 
violence; use references from the 
minority report film; sci fi ambience; 
digital art
Mariana × Midjourney
Human & AI

To develop of a predictive model for
suspected intimate partner violence (IPV)
based on latent risk factors that can be
identified in the electronic health records
regularly produced by healthcare professionals
in the context of clinical practice.

OBJECTIVE



SPECIFIC OBJECTIVES

• Estimate the prevalence and incidence of IPV in Portugal

• Compare the risks of short and long-term unfavorable health
outcomes in the IPV population versus the general population

• Identify people at increased risk of IPV at a given point of contact with
the health system

• Identify people at increased risk of recurrent IPV at a given point of
contact with the health system

• Empower health institutions with actionable data to predict and
identify IPV at every contact with patients



STUDY DESIGN

Health Intervention

TARGET POPULATION

● Individuals aged 16 or older served by the institution.

INCLUSION CRITERIA

● Patients aged 16 or older with at 
least one electronic clinical record in 
the last 365 days of observation and 
at least one medical consultation 
with the family doctor in the last 3 
years prior to the index date.

EXCLUSION CRITERIA

● Inability to determine the patient's 
gender.

● Inability to determine the patient's 
age.



IMPLEMENTATION PROCESS



ARCHITECTURE



LIMITATIONS

A very large futuristic datacenter, sci fi 
ambience, digital art.
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LIMITATIONS

An abstract representation of data 
privacy leaks in the context of health 
data, as digital art.
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AWS SNOWBALL DEVICES
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ARCHITECTURE

• Enables evidence generation using in-
house data

• No need to share data with third parties

• Facilitates unrestricted EHR data 
research

high solution acceptance by healthcare 
professionals, administrations, ethical 

committees, data protection officers, and IT 
departments

Lock symbolizing data security, line 
chart symbolizing evidence generation.
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ARCHITECTURE

• Enables horizontal scalability of 
hardware resources

• Elasticity using SBE devices only when 
needed with minimal configuration

• More cost-effective than traditional 
server solutions for processing Apache 
Spark clusters

Cloud Scalability and Elasticity

A network of computers or servers 
(symbolizing hardware resources) in the 
cloud.
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ARCHITECTURE

• Adoption of standard technologies (S3, 
EC2, etc.) with a strong technical 
community

• Likely increase in adoption due to 
controlled exposure to cloud 
technologies

• Builds technical expertise and trust in 
the cloud provider

Use of Cloud APIs

Amazon Elastic 
Compute Cloud 
(Amazon EC2)

AWS Lambda

Amazon Simple Storage 
Service (Amazon S3)

AWS Snowball
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IMPLEMENTATION PROCESS

?



DATA HARMONIZATION



MULTICENTRIC DESIGN

Federated Learning

SITE A

Local Model

SITE B

Local Model

SITE C

Local Model

Global Model

FEDERATED SERVER

Local updates

Model w
eights

Local updatesModel weights

Local
updates

Model
weights



MULTICENTRIC DESIGN



MULTICENTRIC DESIGN Unidade Local de Saúde da Guarda
N = 143 019



MULTICENTRIC DESIGN Unidade Local de Matosinhos
N = 172 669



MULTICENTRIC DESIGN Unidade Local de Saúde do Alto Minho
N = 230 954



MULTICENTRIC DESIGN Hospital Escola Fernando Pessoa, Gondomar
N = 164 255 



NEXT STEPS

Infrastructure implementationQ1
Finish harmonizationQ2

Refine algorithmQ3

Refinement and publicationQ4

Develop algorithmQ2



CONCLUSION

• Fosters Multidisciplinary Cooperation

• Overcomes Hardware and Regulatory Constraints

• Bolsters Trust and Acceptance

• Promotes Cost-Effective Research

• Facilitate Evidence-based Decision Making



MARIANA CANELAS PAIS

SCIENTIFIC COMPUTING IN THE CLOUD

Cloud use case 1:
Medicine


