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Chapter 1
Foundations of Health Informatics
1. Why Health Informatics Matters
Healthcare systems generate vast quantities of information every day. Each patient encounter creates clinical notes, laboratory reports, medication records, diagnostic images, and administrative documentation. When properly captured and managed, this information enables clinicians to provide safer care, supports health systems planning, and generates evidence for research.
However, the reality in many healthcare environments, especially in low- and middle-income countries is far more complex.
Healthcare information may be scattered across:
· paper patient charts
· Excel spreadsheets
· messaging applications such as WhatsApp
· laboratory notebooks
· national reporting platforms
· isolated electronic systems
These fragmented systems create barriers to effective care delivery. Clinicians may lack access to critical diagnostic information, health managers may struggle to monitor disease trends, and researchers may find that essential clinical data is incomplete or unavailable.
Health informatics addresses these challenges by focusing on how information is generated, organized, shared, and used across healthcare systems.

2. Defining Health Informatics
Health informatics can be defined as:
The science and practice of using people, processes, and technology to improve the collection, management, sharing, and use of health information.
This definition highlights an essential insight: informatics is not primarily about technology.
Instead, informatics is concerned with how information supports decision-making in healthcare environments.
The field includes several subdomains.
Clinical Informatics
Focuses on patient care systems such as electronic health records, clinical documentation systems, and decision support tools.
Nursing Informatics
Addresses information systems that support nursing workflows, care coordination, and patient monitoring.
Public Health Informatics
Supports disease surveillance, outbreak detection, and national health reporting systems.
Research Informatics
Focuses on data management for clinical research, registries, and scientific studies.
Consumer Health Informatics
Includes mobile health applications, patient portals, and tools that support patient engagement.

3. Informatics vs Health IT vs Digital Health
Students frequently confuse these three terms.
Health IT
Health IT refers to the technical infrastructure used to store and transmit health data.
Examples include:
· servers
· networks
· databases
· hospital information systems
Digital Health
Digital health is a broader concept that includes:
· telemedicine
· mobile health
· wearable devices
· artificial intelligence
Health Informatics
Health informatics focuses on how systems are used in real clinical workflows.
Typical informatics questions include:
· Why do clinicians skip required documentation fields?
· Why does cancer registry data arrive incomplete?
· Why does laboratory information fail to reach clinicians?

4. The Socio-Technical Model
Health information systems operate within complex environments.
The socio-technical model recognizes that successful systems require alignment across several dimensions.
People
Healthcare professionals who generate and use data:
· physicians
· nurses
· pharmacists
· laboratory scientists
· health information managers
· IT specialists
Processes
Clinical and operational workflows such as:
· patient registration
· diagnostic testing
· medication dispensing
· referral processes
Technology
Tools used to capture and manage information:
· paper charts
· electronic health records
· laboratory information systems
· national reporting platforms
Environment
Infrastructure and organizational context:
· electricity availability
· internet connectivity
· staffing levels
· regulatory environment
Governance
Policies and standards that guide system use:
· privacy regulations
· data standards
· reporting requirements
Understanding these components allows informatics professionals to design solutions that are feasible and sustainable in real healthcare environments.

5. The Patient Journey and Data Flow
One of the most useful ways to analyze health information systems is to map the patient journey.
A typical patient journey includes:
1. Registration
2. Triage
3. Clinical consultation
4. Diagnostic testing
5. Treatment
6. Follow-up
7. Reporting
At each stage:
· new data is generated
· information is copied between systems
· errors may occur
· some information may be lost
In oncological care, for example, a single patient may generate information in multiple systems:
· pathology laboratory report
· imaging system
· oncology clinic documentation
· chemotherapy administration records
· cancer registry entry
Understanding where these data flows break down is essential for designing informatics improvements.

6. Hybrid Information Systems in LMIC Settings
Healthcare facilities in many LMIC environments operate hybrid systems combining paper and digital tools.
Examples include:
· paper patient charts with Excel-based appointment tracking
· paper laboratory registers with digital reporting to national systems
· electronic prescribing combined with paper medication administration records
Hybrid systems offer several advantages:
· low cost
· familiarity for clinicians
· resilience during power outages
However, they also create challenges:
· duplicated data entry
· inconsistent updates
· difficulty ensuring data quality
· limited interoperability

7. The Health Informatics Workforce
Digital health systems require trained professionals to manage data, analyze information, and support clinical workflows.
Key workforce roles include:
Clinical Informaticians
Clinicians who specialize in improving information systems and workflows.
Health Information Managers
Professionals responsible for maintaining patient records and ensuring documentation quality.
Data Analysts
Specialists who analyze health data to identify trends and support decision-making.
IT Specialists
Professionals who maintain hardware, networks, and software systems.
The WHO Digital Health Workforce Framework highlights the importance of building these roles to support sustainable digital health systems.

8. Informatics Challenges in LMIC Settings
Common challenges include:
· unreliable electricity
· limited internet connectivity
· shortage of trained personnel
· fragmented information systems
· lack of standardized data formats
Despite these barriers, many LMIC health systems have developed innovative solutions such as:
· mobile reporting systems
· open-source electronic health records
· cloud-based data collection platforms

9. Case Study: Fragmented Cancer Patient Journey
Consider a breast cancer patient referred from a rural clinic to a tertiary oncology center.
Key data elements may include:
· referral notes from the primary clinic
· pathology reports
· imaging results
· chemotherapy treatment records
· cancer registry documentation
If these systems are not integrated, clinicians may lack access to critical information, delaying treatment and increasing costs.
An informatics analysis might identify opportunities to improve:
· Referral documentation
· Pathology result sharing
· Registry integration

10. Why Digital Health Projects Fail
Many digital health initiatives fail due to:
· poor stakeholder engagement
· unrealistic implementation timelines
· inadequate training
· insufficient infrastructure
· lack of long-term maintenance planning
Informatics professionals must anticipate these challenges when designing systems.

11. Key Takeaways
By the end of this chapter, learners should be able to:
· define health informatics
· distinguish informatics from health IT and digital health
· describe the socio-technical model
· map patient journeys and data flows
· identify informatics workforce roles
· recognize common implementation challenges

