aslsll &l

@Llecl &2

Overview of Health Informatics

Subject: Introduction to Medical Informatics
Level: First

Lecturer: Asst. Lecturer Qusai AL-Durrah




Define Health Informatics

Explain Health Informatics as the field that studies how
health-related data is collected, stored, processed, and used
through computer systems to support healthcare services.

Distinguish Data, Information, and Knowledge

Differentiate between

information (processed data with meaning), and knowledge

raw data (unprocessed facts),

(information combined with expertise for action).
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Learning Outcomes: What You Should Know

Understand Healthcare's Need for Computer
Systems

Articulate why healthcare requires information technology
to manage complex data, reduce errors, improve care
quality, and enable intelligent decision-making.

Recognize Health Informatics' Role

Identify how Health Informatics creates the essential
foundation for intelligent medical systems that cannot exist
without properly organized health information.



The Evolution of Healthcare Data

Traditional Healthcare Modern Healthcare

* Paper medical records * Electronic health records

» Reliance on physician memory Digital decision support

*  Manual information retrie val Instant data access

* Limited data sharing Integrated care systems

* Time-consuming processes Real-time monitoring

Hospitals, clinics, laboratories, and medical devices generate enormous amounts of data every day. This includes patient demographics,
diagnostic tests, treatment plans, medical imaging, and continuous monitoring data. Managing this information accurately and efficiently
has become essential for delivering safe, effective, and coordinated patient care in the 21st century.



What Is Health Informatics?

Health Informatics is the scientific field that focuses on organizing,
managing, and using healthcare data with the help of computer systems to
support better medical decision-making and patient care.

At its core, Health Informatics answers a fundamental question: How can
computers help doctors, nurses, and hospitals work better with medical
information? This interdisciplinary field combines healthcare knowledge,
information science, and computer technology to create systems that transform
raw medical data into meaningful insights that improve patient outcomes.



The Three Pillars of Health Informatics

Healthcare Information Technology

Medicine, clinical practice, patient Medical data, patient records, and Computer systems, software

care delivery, and medical expertise clinical documentation systems applications, and digital infrastructure
* Clinical workflows * Health records * Electronic systems

* Medical knowledge * Lab results * Networks

» Patient safety protocols * Medical coding » Data security

These three domains work together seamlessly in Health Informatics. Technology provides the tools, information provides the content,
and healthcare provides the context and purpose for all informatics activities.



Why Health Informatics Matters

Improve Patient Care Quality

Access to complete patient histories,
automated alerts for drug interactions,
and evidence-based treatment
recommendations ensure  patients

receive the best possible care.

Support Accurate Clinical
Decisions

Decision support tools provide
relevant research, clinical guidelines,
and patient-specific recommendations
at the point of care.

Reduce Medical Errors

Digital systems prevent medication
mistakes, flag dangerous conditions
automatically, and ensure critical
information is never lost or
overlooked.

Enable Intelligent
Healthcare Systems

Advanced algorithms analyze patterns,
predict outcomes, and assist in
diagnosis, creating smarter healthcare
delivery systems.

Save Healthcare
Professional Time

Automated  documentation,  rapid
information retrieval, and streamlined
workflows allow doctors and nurses to

spend more time with patients.



Technology as a Partner, Not a Replacement

The Critical Partnership

In intelligent medical systems, computers do not replace doctors—they
enhance their capabilities. Technology serves as a powerful assistant that
provides organized, accurate, and timely information, allowing healthcare
professionals to make better-informed decisions.

The physician's clinical judgment, empathy, and patient interaction skills remain
irreplaceable. Health Informatics systems amplify human expertise rather than
substitute for it, creating a synergy between medical knowledge and
computational power.
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‘ CORE CONCEPT ‘

Understanding Data, Information,
and Knowledge

One of the most fundamental concepts in Health Informatics is understanding
the transformation that occurs as raw facts become actionable medical insight.
These three terms—data, information, and knowledge—represent different
stages in this crucial process.

Mastering this distinction is essential for understanding how Health Informatics
systems work and how they support intelligent medical decision-making. Let's
explore each level in detail using clinical examples.



The Data-Information-Knowledge Hierarchy

Data: Raw Facts

Unprocessed measurements and
observations  without context or
interpretation

* Patient age: 45 years

* Blood pressure: 120/80 mmHg
* Blood glucose: 180 mg/dL

* Temperature: 37.2° C

By themselves, these numbers have no
meaning or clinical significance.

Information: Processed Data

Data that has been analyzed and placed
in context to reveal meaning

 Blood pressure is within normal
range

* Blood glucose level indicates
hyperglycemia
* Temperature is normal

Now  we  understand  what  the

measurements  indicate  about the

patient's condition.

Knowledge: Applied Wisdom

Information combined with medical
expertise to guide clinical action

* Elevated glucose may indicate
diabetes mellitus

* Recommend hemoglobin Alc test
* Consider lifestyle modifications

* Initiate appropriate treatment

protocol
Medical knowledge enables evidence-

based decision-making and treatment
planning.



Clinical Example: From Data to Knowledge

1 2 B

Collected Data Generated Information Applied Knowledge

Blood glucose reading: 180 mg/dL taken Fasting glucose above 126 mg/dL  Probable diabetes diagnosis requiring
at 8:00 AM (fasting) threshold indicates hyperglycemia confirmatory tests and treatment plan

Health Informatics systems automate this transformation process. The computer system recognizes abnormal values, compares them
against clinical guidelines, and alerts the physician to the potential diagnosis. This is how raw data becomes actionable medical

knowledge through intelligent information processing.
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Health Informatics in Action
Transforming Healthcare Through Technology

Health Informatics systems create the infrastructure that enables intelligent medical
systems to function. These systems provide an organized environment where medical
data flows seamlessly from collection to clinical decision-making.

1 Data Storage

Medical information is captured and stored in structured, secure databases
accessible to authorized healthcare providers

2 Rapid Retrieval

Clinical information can be accessed instantly when and where it's needed,

supporting timely patient care

3 Inte lligent Analysis

Advanced algorithms analyze patient conditions, identify patterns, and detect

potential problems automatically

4 Decision Support

Systems provide evidence-based recommendations, clinical guidelines, and alerts

to assist healthcare professionals



The Foundation of Intelligent Medical Systems

Why Structure Matters

Intelligent medical systems—including clinical decision support tools,
predictive analytics platforms, and diagnostic assistance systems—cannot
function without properly structured health information.

Health Informatics provides the essential foundation by ensuring that:

* Data is captured in standardized formats

* Information is organized logically

* Systems can communicate with each other
* Algorithms can access reliable data

* Results are presented meaningfully

Without Health Informatics, intelligent medical systems simply cannot
exist.




Real-World Applications

Electronic Health

Records
Digital patient charts that
provide complete  medical

histories, medication lists, and
accessible from
the healthcare

test results
anywhere in

system.

Medical Imaging Systems Clinical Decision Support Telemedicine Platforms

Advanced systems that store,
retrieve, and analyze X-rays,
MRIs, and CT scans, enabling
radiologists to detect conditions
with computer assistance.

Intelligent tools that analyze

patient data in real-time,
providing alerts for drug
interactions, suggesting

diagnoses, and recommending
evidence-based treatments.

Remote care systems that
connect patients with
healthcare providers through

secure video consultations and
digital health monitoring tools.



Bene fits Across Healthcare Settings

Emergency Departments 35
Primary Care Clinics 42
Hospital Wards
Surgical Units
Laboratory Services

Pharmacy Services

0 20 40 6!

Health Informatics systems demonstrate measurable improvements in efficiency across all healthcare settings. Laboratory and pharmacy
services show the highest gains due to automation of routine processes, while emergency departments benefit significantly from rapid
access to patient histories and clinical decision support tools.



/N CRITICAL ISSUES

Challenges in Health Informatics

Despite its transformative benefits, Health Informatics faces significant
challenges that must be addressed to realize its full potential. Understanding
these challenges is crucial for future specialists in intelligent medical systems.




Key Challenges Facing the Field

Patient Privacy Protection

Healthcare data is highly sensitive and personal. Systems must
ensure that patient information is accessed only by authorized
individuals and used solely for legitimate medical purposes.
Privacy regulations like HIPAA in the United States establish
strict requirements for handling protected health information.
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System Interoperability

Different hospitals and clinics often use incompatible
computer systems that cannot easily share information.
Achieving seamless data exchange between diverse
healthcare organizations remains a major technical and
organizational challenge.

Data Security

Medical systems are increasingly targeted by cyberattacks,
ransomware, and data breaches. Protecting electronic health
records from unauthorized access, theft, or corruption requires
sophisticated security measures, constant vigilance, and rapid
response capabilities.
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Staff Training and Adoption

Healthcare professionals must be trained to use complex
technology systems effectively while maintaining focus on
patient care. Resistance to change, insufficient training time,
and poorly designed interfaces can hinder successful system
imple mentation.



Your Role 1in Healthcare's Digital Future

better information management and intelligent systems.

Understand the
Fundamentals

Master the core concepts of
how data becomes
information and knowledge
in healthcare contexts.

Embrace Technology

Develop technical skills
while never losing sight of
the human element in
healthcare delivery.

The Next Generation of Healthcare Technology

Think Critically

Question assumptions,
identify problems, and
design solutions that truly
improve patient care.

As first-year students in health informatics, you are preparing to enter a field that is re volutionizing medicine and saving lives through

Commit to Lifelong
Learning

Technology evolves
rapidly—stay current with
emerging trends and
continuously expand your
expertise.



Conclusion: Building the Foundation

The Journey Begins

Health Informatics is a fundamental discipline in modern healthcare that
bridges medicine and technology. By transforming medical data into
meaningful information and actionable knowledge, Health Informatics
enables healthcare professionals to deliver safer, more effective, and
more efficient patient care.

This lecture has established the theoretical foundation for understanding
how computers support healthcare delivery. You now comprehend the
basic principles that underpin all Health Informatics applications and
intelligent medical systems.

Next steps: In upcoming laboratory sessions, you will gain hands-on
experience with the practical applications of these concepts, working
with real health information systems and exploring how theory translates
into practice.

[J Prepare for next week: Review the data-information-knowledge hierarchy and think about how you encounter health data in everyday life.
Consider how fitness trackers, medical appointments, or health apps transform raw measure ments into meaningful insights.



