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OUTLINE 

 Objectives of Medical Informatics 

 Coding information 

 International systems used to measure 
quantities  and speeds and their applications 

 Data – Information - Knowledge 

 Medical data 
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MEDICAL INFORMATICS 

 Health informatics, Health care informatics or medical 
informatics is the intersection of information science, 
computer science, and health care. 

 Deals with the resources, devices, and methods 
required to optimize the acquisition, storage, retrieval, 
and use of information in health and biomedicine.  

 Health informatics tools:  
 Computers 

 Clinical guidelines 

 Formal medical terminologies 

 Information and communication systems. 
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MEDICAL INFORMATICS 

 Electronic medical records 
 Health information systems used for billing, 

scheduling, and research 
 Decision support systems 
 Standards (e.g. DICOM, HL7) - to facilitate the 

exchange of information between healthcare 
information systems 

 Controlled medical vocabularies (CMVs): 
 Systematized Nomenclature of Medicine 
 Clinical Terms (SNOMED CT) 
 MEDCIN 
 Logical Observation Identifiers Names and Codes (LOINC) 
 MeSH 
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MEDICAL INFORMATICS 

 European Federation for Medical Informatics 
 Health informatics law: 

 legal principles as they apply to information technology in health-
related fields 

 Addresses to: 
 Privacy 
 Ethical 
 operational issues  
 arises when electronic tools, information and media are used in 

health care delivery. 

 Applies to all matters that involve information technology, health 
care and the interaction of information.  

 It deals with the circumstances under which data and records are 
shared with other fields or areas that support and enhance patient 
care. 
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"The purpose of statistical science is to provide an objective basis for the 
analysis of problems in which the data depart from the laws of exact 
causality. A general logical system of inductive reasoning has been 
devised that is applicable to data of this kind, and is now widely used in 
scientific research." 

D. J. Finney 
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MEDICAL / DENTISTRY STATISTICS 

 Definition: it is a mathematical science pertaining to 
the collection, analysis, interpretation or explanation, 
and presentation of data  

 improve the quality of data 
 with the design of experiments 

 survey sampling 

 provides tools for prediction and forecasting using 
data and statistical models 

 Branches: 

 Descriptive statistics 

 Inferential statistics 
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MEDICAL / DENTISTRY STATISTICS 

 Descriptive statistics:  

 Summarize or describe a collection of data 

 Inferential statistics: 
 Used to draw inferences about a  population from a 

sample: 

 Estimation: parameter and confidence interval 

 Hypothesis testing (null and alternative 
hypothesises): determine whether the data are 
strong enough to reject the null hypothesis 
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QUANTITY OF INFORMATION 

 Used to express storage capacity: 

1. International Electrotechnical Commission 
(binary system) 

 Byte / octet: 1 Byte  8 bits 

 Kilobyte /  1 Kibioctet : 1 KB = 1024 bits 

 Megabyte: 1 MB = 1024 Ko 

 Gigabyte: 1 GB = 1024 MB 

 Terrabyte: 1 TB 

 … 
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QUANTITY OF INFORMATION 

 Used to express storage capacity: 

2. International System of Units (decimal system) 
 Byte / octet: 1 Byte  = 8 bits 

 Kilobyte (KB)/  1 Kibioctet : 1 KB = 1000 bits 

 Megabyte: 1 MB  = 1000 KB 

 Gigabyte: 1 GB = 1000 MiB 

 Terrabyte: 1 TiB  

 … 
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QUANTITY OF INFORMATION 

 GB: hardware, memory stick, etc. 

 GiB: CD, DVD, etc. 

 Commercial: bit  

 Internal representation: Byte 

 Speed of download/upload: … Mbps 

 Speed of data processing:  

 MIPS = millions of instructions per second 

 FLOPS = FLoating-point Operations Per Second 
 Microprocessors had 4 FLOPS/cycles ⟶ 2.5GHz = 10 

billion FLOPS = 10 GFLOPS 
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BASIC CONCEPTS 

 Data (datum) = a single piece of information, as a fact, statistic, or code; 
an item of data. 

 When data are processed, organized, structured or presented in a 
given context so as to make them useful, they are called 
Information. 

 Information = consists of facts and data organized to describe a 
particular situation or condition 

"who", "what", "where", and "when” 
 Knowledge  = consists of facts, truths, and beliefs, perspectives and 

concepts, judgments and expectations, methodologies and know-how 
("how") 

 Knowledge is accumulated and integrated and held over time to 
handle specific situations and challenges. 
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INFOTMATION ≠ DATA 

 Data ⟼ Information 

 Medical data: 

 Patient’s data 

 Health care data 

 Medical science data 
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Data processing 

Demographics & 
Medical history & 

Clinical data …   

Diseases (ICD) & 
Diagnosis & Treatment & 

Classifications 

Data management 
…  

http://www.who.int/classifications/icd/en/
http://www.ncbi.nlm.nih.gov/mesh
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DATA 

 Symbol set that is quantified and/or qualified. 

 It simply exists and has no significance beyond its 
existence (in and of itself).  

 It can exist in any form, usable or not.  

 It does not have meaning of itself.  
 Example:  

 a spreadsheet generally starts out by holding data 

 data are the coded invariance 
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INFORMATION 

Data that are processed to be useful 

Provides answers to "who", "what", "where", and 
"when” 

Data that has been given meaning by way of 
relational connection. This "meaning" can be useful, 
but does not have to be.  

 Is related to meaning or human intention 

 Example:  

 a relational database makes information from the data stored 
within it 

 the contents of databases, the web etc.  
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KNOWLEDGE 

 application of data and information 

 answers "how" questions 

 is the appropriate collection of information, such 
that it's intent is to be useful.  
 Knowledge is a deterministic process.  

 Knowledge is embodied in humans as the capacity to 
understand, explain and negotiate concepts, actions and 
intentions. 
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Data, Constant, Information, Knowledge? 

 Constant = something that does not or 
cannot change or vary 
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Data 
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The rate of incidence 
of a disease 

death 

highly active antiretroviral  
therapy 
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Information 
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Knowledge 
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DATA 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migr
ants.pdf  
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DATA 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migr
ants.pdf  

Method 
Method 

Study design: sample 

11-Oct-13 22 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migrants.pdf
http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migrants.pdf


©2013 Sorana D. Bolboacă 

DATA 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migr
ants.pdf  

Characteristics of sample 

data 

data 
data 
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DATA 

 Abt E. Understanding statistics 2. Evidence-Based 
Dentistry 2010;11:93-94. 

 

 disease / no periodontal disease (binary data) 

 mild, moderate, severe periodontitis (ordinal data) 

 periodontal pocket depth in millimeters 
(quantitative data) 
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DATA 

 

 

data data data information information 

http://www.nature.com/ebd/journal/v12/n2/pdf/6400799a.pdf  
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INFORMATION 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migr
ants.pdf  
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INFORMATION 

http://www.arcpoh.adelaide.edu.au/publications/report/research/pdf_files/rr10_migr
ants.pdf  
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DATA OR INFORMATION ? 

 http://www.nature.com/ebd/journal/v12/n1/pdf/6400780a.pdf  
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DATA OR INFORMATION ? 

 http://www.nature.com/ebd/journal/v12/n1/pdf/6400780a.pdf  
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KNOWLEDGE 

• http://www.nature.com/ebd/journal/v12/n1/pdf/6400780a.pdf  

• Which is the risk to develop head or neck cancers if I drink 

more than 4 cups of coffee per day?  
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http://www.nature.com/ebd/journal/v12/n1/pdf/6400780a.pdf
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? 
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? 
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DATA OR CONSTANT ? 

 Number of teeth of a specific patient 

 Normal number of teeth 
(http://www.dentistry2000.com/dentalhealthcare/teeth_numberin
g.html)  
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TASK 

Look at the following 3 abstracts: 

http://www.ncbi.nlm.nih.gov/pubmed/24069382  

http://www.ncbi.nlm.nih.gov/pubmed/24049294 

http://www.ncbi.nlm.nih.gov/pubmed/23956899  

 

and identify: 
 Variable 

 Data 

 Information 

 Knowledge 
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