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  Understanding 
  Models (chapter 1) 
  Information (chapter 2) 
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  Healthcare is based on concepts about 
  Human body 
  Disease 
  Treatment 
  Nature--plants, chemicals, physics 

  Informatics is based on concepts about 
  Models 
  Data 
  Information 
  Systems  

Ideas from 
observation of the 

physical world 

Abstract ideas 
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  Models 
  An abstract (or actual) representation of an object or system from a 

particular viewpoint. 

  Define the way we learn about the world, interpret what we see, and 
apply our knowledge to effect change. 
 City map, Building design, Language! 

  A simpler copy of the world 

  Humans are good at making Mental Models of the world 
around them 
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  Model of patient 
  Model of the disease 
  Model of the diagnosis and treatment 
  Model of the healthcare delivery process 
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Inc lusion Criteria :
Heartburn
Regurgitation

Exclusion Criteria
Pregnant or lactating women
Age less than 18 years
Alarm Features

Uncomplicated 
GERD ?

Life-style modification and over the 
counter medications tried before ?

Treatment Choices :

PPI
H2 RA

Try life -style 
modification and over 

the counter 
medications

Visit in 2 weeks

Educate patient :
Continue life-style 

modification and over the 
counter medications

Visit in 4 weeks

What was the Initial 
Therapy?

Try PPI Try double dose PPI

Visit in 4 weeks Further 
Investigations

YES

NOYES

Negative

Positive

Negative

H2 RA PPI

Positive

Negative

Positive

Evaluate 
Response

Evaluate 
Response

Evaluate 
Response

Refer to specialist 
for further 

investigations
No

 

Clinical guideline on 
Treatment of 
Gastroesophageal Reflux 
Disease in Adults 
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Branch

HBsAg

Repeat HBsAg
After 6 month

HBsAg 
Positive ?

HBsAg 
Positive ?

ALT

Loop 3 
times

ALT > 1.3 
normal?Refer to Specialist

End stage 
liver 

disease?

Decide if patient 
should receive 

treatment?

Treatment options:
Interferon
Lamivudin

Follow up ALT after 
3 month

ALT > 1.3 
normal?

ALT > 1.3 
normal ?

ALT after 
6 month

ALT after 
1 year

ALT > 1.3 
normal?

Age < 15

Refer to 
pediatritian 
specialist

Age > 30 AND ( Infection at birth 
OR M ale OR  Duration of 

infection for m ultiple decades 
OR Fam ily history of HCC Co -

infection with hepatitis C )

Screen for HCC

Yes

Yes

Yes

Yes

No

No

Yes

No

No

Yes

YesEND

Schedule 
1 month

Needle-
stick 

injury?

Recommend 
HBIG or 
booster

Yes

Yes

Eligibility Criteria :
Known case of Hepatitis B
Needle-stick injury

Educate to prevent 
spread

Clinical guideline on 
Clinical Management of 
Chronic Hepatitis B 
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  The process of creating a model of the world is called 
abstraction 

  Model is a simplification of the real concept or object 
  Model is a relative distortion of the real concept or object 

  Data is lost in the abstraction process 
  Model can be created from different perspectives of the real concept or object 

  Abstraction imposes a specific view of the object/concept 
  Specific point of views are possible 

Physician sees a patient as 

  Model is a static representation of the real concept or object (the real object may 
change with time)  

  Models are created for a specific purpose 

client, person in need, a task, an interruption, a disease, a problem, a billing 
opportunity???? 
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  Models can be used as Templates to develop new 
concepts/objects called artifacts. 
  Airplane engine model 

 Create different aircrafts 
  Tall building design model  

 Create different skyscrapers 
  Biochemical and pharmacological model of a biological organism 

 Create different drugs  
  Clinical care model for a disease 

 Create specialized clinical protocols for specific hospitals 
  DNA as model 

 Different humans! 
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  Instantiation: The process of building a new artifact (as an instance 
of the model) using the model as a template to guide the 
development process. 

  Artifacts may add data to the actual model 
  Artifact may be more complex than the model 
  Artifact may be an extension of the model 

  No two artifacts are the same 
  Variations to the actual model lead to differences in artifacts 

  Artifact may change with time 

  Artifacts are created for a specific purpose 
  Design assumptions 
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Real World Model of the World 

Artifact Model Artifact 

Abstraction 

Instantiation 

Interaction Assumptions 
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Human Body Cardiovascular  
System 

Heart Blueprint Artificial  
Heart 

Abstraction 

Instantiation 

Interaction Assumptions 
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  Health Informatics involves 
  Abstracting health and healthcare delivery models 

  Information flow model 
 Resource planning model 
 Medical knowledge model 
 Business model 

  Instantiating healthcare models to develop health informatics systems 
 Health information systems  
 Clinical decision support systems 
 Medical knowledge-bases 
   Patient education systems 
 Medical imaging systems 
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DATA 

INFORMATION 

KNOWLEDGE 

Data in Context: Meaningful and 
Interpreted (Trends, Behaviour, 
Analysis) 

• Ability to explain WHY?  

• Ability to Interpret & Relate 
Information. 

• Ability to apply rules to suggest 
ACTIONS.  

Raw content, objective 
facts and operational 
values derived from a 
source. 

WISDOM Ability to pro-actively act and 
adapt 
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  Data 
  Facts about the world 

  Information 
  Data in context--tells something about the world 
  Obtained by applying knowledge to data 

  Knowledge 
  Relationships between data 

  If patient’s BP is greater than 135/95 then the patient is hypertensive 
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©  Dr. Syed Sibte Raza Abidi, (www.cs.dal.ca/~sraza)  26 

All healthcare activities involve the generation, collection, 
analysis and the usage of data! 

  Patient care 
  Identifying the health problems of a patient 
  Categorizing the patient (ill vs. sick) 
  Deciding what additional information is needed 
  Assisting physician’s actions  
  Managing the treatment of the patient 

  Medical research (eg. clinical trials) 
  Medical education 
  Healthcare administration 
  Hospital management 
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Medical datum is a single observation of a patient’s attribute: 
  Temperature reading 
  RBC count 
  BP value  
 120/80 (systolic = 120 ; diastolic = 80)   

Medical datum can be defined by four elements:  
  The patient being observed 
  Some attribute of the patient being observed (eg. Temperature, BP, etc.) 
  The value of the attribute being observed (eg. Temperature = 98.6 F) 
  The time-stamp of the observation (eg. 10 am on Jan 7, 2003)  
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Medical data are multiple observations : 
  Multiple attributes of a patient observed over a period of time. 
  Single attribute over n patients 
  Multiple attributes over n patients 
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Variety of medical data types: 
  Narrative 

  “The patient is suffering from acute cardiovascular pain ….” 
  Numerical measurements 

  Blood Pressure = 80/120; Pulse = 75 
  Textual codes 

  Intl Classification of Diseases (ICD-9) 

 http://icd9cm.chrisendres.com/  
  Logical Observation Identifiers Names and Codes (LOINC) 

  Signals 
  ECG, EEG 

  Images 
  X-Ray 

  Audio  
  Ultrasound (http://www.fetaldopplerfacts.org/facts/dopplers/fetal-heartbeat-
doppler-sounds.php) , heartbeat 

  Speech 
©  Dr. Syed Sibte Raza Abidi, (www.cs.dal.ca/~sraza)  30 

Data Recording Mediums 
  Electronic (Digital) 

  Paper/Film based 
  Hand-written 
  Typed  
  Photograph 
  Image 

  Analog signals (eg. ECG) 


