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Public Health Informatics: The Definition
• A systematic application of information and computer
science and technology to public health practice,
research and learning.
• The word systematic implies, “scientific”, “evidencebased”, “methodical”, etc.
• Application in practice, research and learning implies
“problem solving” in those areas.

Public Health Informatics: The Discipline
• PHI incorporates knowledge from multiple disciplines
– Problem of convergence in thinking

• Public health informaticians come from many different
backgrounds
– Problem of lack of shared understanding

• Example: The terms “surveillance” and “information
system” mean different things to different people.

Public Health Informatics: The Practice
• PHI stakeholders define their needs in
different ways
– Challenge of identification and classification of
the “actual” problem

• PHI practitioners describe a given problem
in varied ways
– Challenge of representing a problem

In Summary
• PHI practice, research and learning is
challenging due to;
– Lack of shared mental models
– Lack of problem representation
– Lack of a problem solving approach

Problem Solving
• Problem Solving requires:
– Higher-order cognitive processing (analysis,
synthesis and evaluation)
– Use of shared mental models of problem
solving situations
– Expertise in problem solving achieved through
deliberate practice (developing, acquiring and
improving problem solving schemas)

Problem Solving Framework for PHI
Training and Practice

Onion Ring Model (Heeks, 1999)

Mapping of Competency Domains to Onion Rings
Community Dimensions of Practice

Cultural Competence

Leadership and Systems Thinking
Analysis, Assessment and Evaluation
Public Health Sciences

Communication

Information Value Cycle

Stages of Information Value Cycle

Dimensions of an Information System
People and Process
Organization

Information

Technology

Assess

Is the data required for the
system available?

Is the information
Who are the users and other
system (IS) technically stakeholders of the IS?
feasible to develop?
What are their information
needs?
What capacity do we need for
this IS?

Do the objectives of IS
support the mission of the
organization?
Does the system have top
management support?

Capture

How can the data be acquired?

What technologies are
required to capture
data?
What limitations do
existing technology
have for data capture?

What methods of data
collection/information retrieval
are required
What data collection skills are
required by the workforce?

What data use agreements What other sources of
need to be in place to
data can be captured in
implement data capture?
the information system?
Who do we acquire
information from within the
organization?

Manage

How do we store, retrieve and
transform data?
What standards do we need to
use to represent the data and
information captured?

What system technical
architecture would help
effectively manage
information?

Do we need to make it
interoperable with other
intra/Inter-organizational
systems?
What data transformations
do we need make data
reuse possible for others?

Analyze

What types of data/information
are going to be analyzed?

What analytical tools
are needed?

Do the current processes
support the necessary
information management?
What skills are necessary to
support information
management processes?
What are the information
security issues?
What types of analyses are
needed?
Who will be analyzing the data?

Use

Who will be consumers of
analyzed data?
What capacity exists for
analytics within the
organization?
What are the primary and
What technology is
Do the current processes reflect Does the information
What emerging trends in
secondary uses of the data?
required for the context the tasks,/workflow in the
culture in the organization the environment will
What are the contexts of use for of use?
context of use?
support the context of use? support the increasing
the data?
use of generated
How does it support the three
information outside the
core functions of public health?
organization?

Monitor
and
Evaluate

What quality/effectiveness
measures about information
being consumed and produced

How do we measure
What indicators do we need to
effectiveness of
develop to improve information
technology in handling processes during

How do we define positive
impact of this IS on
organizational functions?

Environment
Does the policy
environment support
such a system?
Do we know who our
stakeholders are outside
the organization?

What laws must we be
aware of in the
management of the
different kinds of
information (e.g.,
HIPAA, state laws)?

NAIL-IT: A Structured Story-telling Approach to
Problem Solving

Problem-oriented PHI Record
(PoPHIR)
• Similar to a Problem-Oriented Medical
Record
• A method of recording data about the
informatics problem of an organization so
as to facilitate problem solving and
knowledge sharing.

PoPHIR Components
• Organizational Diagnosis
• Problem Formulation (Master Problem
List)
• Solution Strategy
• Tracking
• Final Summary

Organizational Diagnosis
• Organizational diagnosis is a process for “publicly
entering a human system, collecting valid data about
human experiences with that system and feeding that
information back to the system to promote increased
understanding of the system by its members and
determine whether change is desirable”
• Theory relevant to individuals, groups and organization
is crucial to diagnostic work.

Three-dimensional organizational analysis
Political process
•
•
•
•
•

Technocratic utopianism
Anarchy
Feudalism
Monarchy
Federalism

Culture

•
•
•
•
•
•
•

Stage of growth
Lorenzi, Managing Technological Change, 2ed

Innovation and action orientation
Risk taking
Integration and interdependence
Top management contact
Autonomy in decision making
Performance orientation
Reward orientation

1 – Creativity
2 – Direction
3 – Delegation
4 – Coordination
5 – Collaboration

Information Pathologies






Health information is the “lifeblood of modern
medicine [and public health] and health information
technology is destined to be its circulatory system”
(Blumenthal).
Avoidable failures of “distributed information”
processing (Scholl)
Failures:
 Production
 Sharing and transmission
 Use

Systems Thinking and Problem Solving
Important Systems Thinking Skills





Diagnosis - evaluation from a systems world view
Prognosis – anticipating the future unfolding of a
situation
Prescribing treatment – formulate situation-specific
methods of attacking problems

Strumpfer, 1994

What is deliberate practice?





Development of expertise achieved by design
through years of gradual and effective improvement
of performance by concentrating on practice and
mastery of critical skills with repetition, feedback
and reflection
All learning is based on feedback
Competence is a habit – it is a cycle of
 Action
 Assessment
 Modified action

Ericsson, 1993; Leach, 2002

Schema Evaluation





Habit: Reflective practice
Reflective practice: The
capacity to review and
rethink action so as to
engage in a process of
continuous learning.
Sharpen the saw (Covey, 7
Habits)

Reflective Practice Process
Description
What happened?

Feelings
What were you thinking
and feeling?

Action Plan
If that arose again what
would you do?

Analysis

Evaluation

What sense can you
make of the situation?

What was good and
bad about the
experience?

Analysis
What else could you
have done?

Adapted from Gibbs

Once you truly become
an expert, you become
painfully aware of just
how little you really
know.

