Al & Big Data in Precision
Public Health: Transforming
the Future of Nursing

Al and Big Data are transforming the field of nursing and public health. We'll
discuss the opportunities to improve population health and address
healthcare challenges using these technologies.
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The Challenge of Population Health

Chronic diseases, health disparities, and rising costs pose
major challenges. Traditional public health approaches
struggle to adapt. We need innovative solutions to address
these pressing concerns effectively.

Al and big data can enhance precision public health by
predicting risks and optimizing interventions. This allows
tailored strategies for more effective and efficient healthcare
delivery. The potential for transformation is immense.



Understanding Al & Big Data

1 Al (Artificial Intelligence)

An umbrella term covering machine learning, natural language
processing, and predictive analytics. Al enables computers to
perform tasks that typically require human intelligence, such as
learning, problem-solving, and decision-making. These capabilities
are transforming various industries, including healthcare.

2 BigData

Large-scale health data sources, including EHRs, genomic
sequencing, SDOH, and real-time monitoring. Big Data provides vast
amounts of information that can be analyzed to uncover patterns,
trends, and insights. This data-driven approach is crucial for
precision public health.




Levels of Analytics: Descriptive, Predictive,
Prescriptive

Descriptive Analytics

1
What has happened? Analyzing historical public health data to understand past trends and establish baselines
Predictive Analytics
2
What might happen? Using Al models to forecast disease outbreaks and health trends based on historical data
3 Prescriptive Analytics

What should we do? Al-driven decision-making for optimizing public health interventions and resource allocation

These three levels of analytics represent the progression of Al capabilities in public health - from understanding the past to
predicting the future and ultimately optimizing interventions.
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Al for Identifying At-Risk Populations

Machine learning can detect high-risk
groups before diseases develop. By
analyzing various data points, Al
algorithms can identify individuals who
are more likely to develop certain
conditions. This early detection is
crucial for preventive interventions.
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Al models predict cardiovascular risk
based on patient history and social
determinants. These models can
assess an individual's risk factors,
such as age, family history, lifestyle,
and socioeconomic status, to predict
their likelihood of developing
cardiovascular disease.
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Early detection is key: Early detection
allows for timely interventions, such as
lifestyle changes, medication, or
targeted health education. This
proactive approach can significantly
reduce the burden of chronic diseases
and improve overall population health.



Al in Pharmacogenomics & Precision Medicine

2 Tailor Treatments

Analyze Genetic Data

Individual Patients

Al analyzes genetic data to tailor treatments to individual patients. Pharmacogenomics uses genetic information to predict how a

person will respond to specific medications. This enables healthcare providers to select the most effective and safest treatments for
each patient.

Case Study: Using Al-driven genetic screening to avoid adverse drug reactions in high-risk populations. By identifying genetic
variations that affect drug metabolism, Al can help prevent adverse reactions and improve treatment outcomes. This is particularly
important for vulnerable populations.



Al & Social Determinants of Health (SDOH)

1 Map Risk Factors
2 Social & Environmental

3 Impacting Health

Al helps map social and environmental risk factors impacting health. SDOH are the conditions in which people are born, grow, live,
work, and age that affect their health outcomes. Al can analyze vast amounts of data to identify and map these factors, providing
insights into health disparities.

Predicts health outcomes based on ZIP code, food access, and socioeconomic status. By considering these factors, Al can provide
a more comprehensive understanding of the drivers of health outcomes and inform targeted interventions to address health
inequities.



Big Data for Public Health Decision-Making

Data Source Application Benefit

Electronic Health Records |dentifying disease trends Early detection of outbreaks
Genomic Sequencing Personalized medicine Tailored treatment plans

Social Media Tracking public sentiment Improved communication strategies

Al-driven dashboards and data visualization help health leaders identify trends. These tools can present complex data in an
accessible and actionable format, enabling informed decision-making. Al-assisted epidemiology is used to guide public health
interventions, such as vaccination campaigns and disease control measures.



Real-World Public Health Al
Applications

Pandemic Response Outbreak Detection
Predictive analytics in pandemic Al-assisted outbreak detection
response (e.g., COVID-19 early & early intervention strategies.
warnings). Al algorithms can By monitoring real-time data, Al
analyze data from various can identify potential outbreaks
sources to forecast the spread and enable rapid response

of infectious diseases and measures to contain the spread
inform public health of disease.

interventions.

Resource Allocation

Al also helps in efficient resource allocation during public health crises.
Based on predicted needs, Al algorithms can optimize the distribution
of medical supplies, personnel, and other resources to areas where
they are most needed, ensuring an effective and timely response.




Bias in Al & Health Disparities

Al inherits biases 1
2 Worsens disparities
Marginalized populations 3

Al models inherit biases from training data, which can worsen disparities. If the data used to train Al algorithms reflects existing
biases in healthcare, the models may perpetuate or amplify these biases. Al-driven diagnostics may underperform for marginalized
populations, leading to inaccurate diagnoses and poorer health outcomes.

It is important to implement strategies to mitigate bias in public health Al, such as using diverse datasets, implementing fairness
metrics, and conducting regular audits of Al models.

Source: Ziad Obermeyer et al., Dissecting racial bias in an algorithm used to manage the health of populations. Science 366,447~
453(2019).D0I:10.1126/science.aax2342



https://doi.org/10.1126/science.aax2342

Data Privacy & Ethical Use of Al
HIPAA GDPR Ethics

Compliance International Ethics

Adhering to HIPAA regulations is essential The General Data Protection Regulation Ethical considerations are paramount in

for protecting patient privacy and (GDPR) sets standards for data protection the use of Al in healthcare. Al systems
confidentiality in healthcare. Al systems and privacy in the European Union. must be designed and used in a way that

must be designed and implemented in Organizations using Al in healthcare must respects patient autonomy, promotes
compliance with HIPAA requirements. comply with GDPR requirements to fairness, and avoids harm. Transparency
protect the rights of individuals. and accountability are crucial for building

trust in Al.

There are risks of Al-driven health decisions, including privacy breaches, lack of consent, and security vulnerabilities. Regulatory
considerations, such as HIPAA, GDPR, and Al governance in healthcare, are essential for addressing these risks and ensuring
responsible Al adoption.



The Nurse's Role in Al Adoption

1 Advocating for responsible Al use
2 Integrating Al into clinical decision-making
3 DNP leadership in Al adoption

Nurses play a critical role in advocating for responsible Al use in patient care. They can ensure that Al systems are used in a way
that aligns with ethical principles and promotes patient well-being. DNP leadership is essential for integrating Al into clinical
decision-making and driving innovation in healthcare.



Future Trends in Al & Public Health

Al in real-time disease monitoring.

Al algorithms can analyze data from
various sources to detect and track the
spread of infectious diseases in real-
time. This enables rapid response
measures and targeted interventions to
contain outbreaks and protect public
health.

Federated learning & Al-driven
predictive models are shaping the next
decade.

Federated learning allows Al models to
be trained on decentralized data
sources without sharing sensitive
information. This enables collaborative
research and innovation while
protecting patient privacy.

Al-Powered Public Health Policies

In the future, Al could predict long-term
public health challenges, helping
governments make proactive decisions
rather than reactive ones.



Final Takeaways - Al's Role in Public Health

Data Collection

Nurses use advanced sensors and
|IOT devices. Data gathering informs
algorithms, enabling faster insights.

Machine Learning

Complex algorithms can learn from
vast datasets. This aids predictive
modeling and better interventions.

Cloud Computing

Al demands scalable resources.
Cloud platforms offer the power to
manage and process immense data.



Enhance Precision

Al and Big Data enhance precision
public health but must be used
ethically. By leveraging these
technologies, we can tailor public
health strategies to specific
populations and improve
healthcare outcomes.
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DNPs and Nurse Leaders

The role of DNPs and nurse
leaders in shaping Al-driven
healthcare transformation. Nurses
play a crucial role in advocating for
responsible Al use, integrating Al
into clinical decision-making, and
driving innovation in healthcare.
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Final Takeaways - Al's Role in Public Health

Collaboration and
Education

Collaboration between healthcare
professionals, data scientists, and
policymakers is essential for
ensuring the responsible and
effective use of Al in public health.
Ongoing education and training
are also crucial for equipping
healthcare professionals with the
skills and knowledge needed to
navigate the evolving landscape of
Al in healthcare.



Call to Action & Discussion

Nursing Practice Ethical Priorities

How do you see Al impacting your nursing practice? What ethical considerations should be prioritized in Al-driven
public health?

Open floor for Q&A and discussion. Let's engage in a dialogue to explore the opportunities and challenges of Al in public health. By
sharing our insights and experiences, we can collectively shape the future of healthcare and improve the health and well-being of
our communities.



