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Medical Informatics

Informatics: The science concerned with gathering, manipulating, storing, retrieving and classifying recorded information.

What is Medical Informatics? Medical Informatics comprises
(Focused on information)

Everything you do in practice is relying on information. Patient comes and The first thing we do is taking history (information). Next we look
to the patient file (medical information). Then we request for tests (information) then we go to the literature (informational knowledge) and
we bring all the information in front of us in order to take a decision so practitioners spend more than 50% of their time dealing with
information. This science is focusing on dealing with all these information in order to take the right decision.

Medical informatics is believed that it began in the 1950s with the growth of information devices, and computer applications in medicine.

Early names of medical informatics included medical computing (calculation or processing), medical computer science, medical electronic
data processing, medical automatic data processing, medical information processing, medical information science, and medical computer
technology. All the old names were focusing on processing

The earliest use of computation for medicine was in dental projects in the 1950’s at the National Bureau of Standards by Robert Ledley.
The next step in the mid 1950s was the development of expert systems such as and INTERNEST-I.
In France in 1968 university departments established with the title “informatique de medecine”

In the United States in 1996, HIPAA (Health Insurance Portability and Accountability Act) regulations concerning and medical record

transmission created the impetus for large numbers of physicians to (Electronic Medical Record) software, primarily

for the purpose of secure medical billing. ¢z yall e slaa o DY) 8 43V A (aa g oda el il las dpm saad e Lliall e €5 HIPAA o2 uaialy
dpa eadl) o Jalaall aUail) 138 ) gallad am jall (38 o Cilanill (any 48 sl el 31 saa Y O € 5 a4
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Medical Informatics

Russian: 1968 by Al Mikhailov, "Oznovy Informatika" ("Foundation of Informatics") structure and properties of scientific
information

French: informatique de medecine 1968 university departments established with this title

English: first appeared in 1970s Columbia University changed its name from Medical Information Science to medical informatics

Health Informatics

what is the main function of health informatics : it basically processing the information by: acquisition (gathering) - storage -
retrieval......... etc. to get the optimal decision for the patient
what do we use in health informatics (main material): data + information + knowledge
+ scientific inquiry
field: clinical + education + research
Health informatics: . It deals with resources, devices, &
methods required to optimize the acquisition, storage, retrieval, and use of information in health and biomedicine.
(classification, indexing so we can get the information easily) <l 4 jed 1 liSall § Cila slaall aud (arads™
A yedll s O jla (538 keywords US IR (e A laa e Sl (el Lgle (B

Itis applied to
the areas of nursing, clinical care, dentistry, pharmacy, public health and (bio)medical research. medical terminology (part of health care)
guideline (part of information science)
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Health Informatics
"...the understanding, skills, and tools that enable the sharing and use of information to deliver healthcare and promote health" ---

"Medical informatics attempts to provide the theoretical and scientific basis for the application of computer and automated information
systems to biomedicine and health affairs . .. medical informatics studies biomedical information, data, and knowledge - their storage,
retrieval, and optimal use for problem-solving and decision-making.” Lindberg, D.A.B. NLM Long Range Plan. Report of the Board of Regents, 1987, p. 31.

"Medical informatics is the application of computer technology to all fields of medicine - medical care, medical teaching, and medical

research.” Preliminary announcement for the Third World Conference on Medical Informatics, MEDINFO 80, 1977.
Ahaia ) 5 sle aal ) J 8 SIS 8 1555 the value of BP Wle Jis raw(unprocessed) Wilizs ¢4 data = 4l =) tknowledge s data o Gal il
| can = processed information ili=zs ¢8 knowledge (> 4wl =Y 2diul &) jle (g B )l J 681 ) 2 jaad Jilla e (g cuda cll g o8 VA /90

OSan (x4l dailly ixe Ll ()5S 1 alB Y1 Gadla L Jaraall xgadall (i) (esiilla alef gal s JUW) 8 S understand the data be it mean things to me
( ) knowledge < !

BioMedical Informatics (BMI)

Biomedical Informatics (BMI): is the interdisciplinary field that studies and pursues the effective uses of biomedical data, information, and
knowledge for scientific inquiry (scientific question e.g. research), problem solving , and decision making, driven by efforts to improve human

health . E.H. Shortliffe and Marsden S. Blois2014

Scope and breadth of discipline: BMI investigates and supports reasoning, modeling, simulation, experimentation, and translation across
the spectrum from molecules to individuals and to populations, from biological to social systems, bridging basic and clinical research and

practice and the health care enterprise.

Medical

INFORMATICS

¢



BioMedical Informatics (BMI)

Theory and methodology: BMI develops, studies, and applies theories, methods, and processes for the generation, storage, retrieval,
utilization, management, and sharing of biomedical data, information, and knowledge.

Technological approach: BMI builds on and contributes to , telecommunication, and information sciences and technologies,
emphasizing their application in biomedicine.

From the book

Biomedical informatics and basic sciences uses the results of past experience to understand, structure, and encode findings to make them
suitable for processing

Biomedical informatics is an experimental science characterized by posing questions, designing experiments, performing analyses, and using

the information to design new experiments. By: 1-Basic research: simply to search for new knowledge. 2-Applications (applied) research: to
use the knowledge for practical ends.

Application of Medical Informatics

Telemedicine: is composed of the Greek word teAe (tele) meaning 'far', and medicine. It is therefore the delivery of medicine at a distance. A
more extensive definition is that it is the use of modern telecommunication and information technologies for the provision of clinical care to
individuals located at a distance and to the transmission of information to provide that care. & &diuall ca jall Cla gl o 18 agd) (S & Gy
asile G Jyoallue bl il o (5ol shall (8 AadY) 3 ) gem UAAT iay AT biual Ju il AadY) s guall o) Lale ABGY) o Glla cany e sLhaY) gl ¢ saadidy
Al adsy s Sleall L8 ovie Leb sy A cllall (g (5 )bl a8 sda Aall 5 Ll
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Application of Medical Informatics

From the book

Years ago medicine used the telephone as a standard vehicle for facilitating patient care. If we extend the audio channel “telephone” to
include our visual sense as well, typically relying on the Internet as our communication mechanism, the concept of telemedicine emerges.

The use of telemedicine has subsequently grown rapidly, and there are specialized settings in which it is proving to be successful and cost-
effective (e.g. rural care, international medicine, teleradiology, and video-based care of patients in prisons).

Telehealth: The delivery of health related services, enabled , such as videoconferencing,

& 55 48l ya (e 3SU Gy LS Sl ¢ pam jall Ciladd apaiy ia Al agadle 5 o el iy L a3 I 5Y) Stelemedicine and tele-health ¢ G Al (il
(Y Vs gl G pall 1 Casly Slea Dlia) 4y

ehealth: Also written e-health, is |
, some people would argue il ia) dna dgle ) a0 Al Olaphil) e

Evidence Based Medicine: Entails a system that provides information on appropriate treatment under certain patient conditions. A
healthcare professional can look up whether his/her diagnosis is in line with latest (up to date) scientific research findings. The advantage is
that the practice can be kept up-to-date with published knowledge. evidence based medicine has 3 pillars: 1- use the latest information (up-
to-date). 2- Clinical expertise: the investigation that | do. 3- the patient value (the patient less likely to get hurt). e.g. of EBM clinical trial.
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Terminology

Bioinformatics Historically,
bioinformatics concerned itself with the analysis of the sequences of genes and their products (proteins), but the field has since expanded to
the management, processing, analysis, and visualization of large quantities of data from genomics, proteomics, drug screening, and medicinal
chemistry. Bioinformatics also includes the integration and “mining*” of the ever-expanding databases of information from these disciplines.
basically bioinformatics focusing on using informatics on the molecular level e.g. using computer science for genetic research.

ALY e oJaiin Lo ) sall 13a 4] i lBe ol (gl jaY) i CilEdle aad =2 fmining s Uil
Laadiod Cpal ailing o) suiinn L ol pandl 3 ) 593 o 1 8Y ciliall e &gan | g g gl ¢ oim gl (pany Ao Jaiis Lo 23Dl ol yull zoe O &ls s :mining Sle
S Lals (Qluad) (5 e e &) bioinformatics

Biomedical Informatics: computer & information science biology medicine
Biomedical Informatics

From the book

Clinical informatics (medical informatics): applied research and practice topics that focus on disease and the role of physicians and demands
patient-oriented informatics application

Public Health Informatics: similar methods of medical information are generalized for application to populations of patients rather than to
single individuals

Imaging (structural) Informatics: the set of issues developed around both radiology and other image management and image analysis
domains such as pathology, dermatology

Biomolecular Imaging: involves both bioinformatics and imaging informatics concepts
Consumer Health Informatics: includes elements of both clinical informatics and public-health informatics

Pharmacogenomics: the effort to infer genetic determinants of human drug response which requires the analysis of linked genotypic and
phenotypic databases, so it is the intersection of bioinformatics and clinical informatics
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Application of Medical Informatics

Electronic Medical Record: A general term describing computer-based patient record systems. It is sometimes extended to include other
functions like order entry for medications and tests, amongst other common functions.

Definition: The science of medicine advances at such a rapid rate that much of what is taught becomes outmoded, and it has become
obligatory for physicians to be lifelong learners, both for their own satisfaction and, increasingly, as a formal government requirement to

maintain licensure.

Doctors who practice in rural areas or other more isolated locations may face considerable obstacles to obtain hours for CME.
The cost of web-based or online CME is much lower than the cost of traditional CME.

Dental Informatics: Is the name given to the application of information technology to dentistry. It is often considered a subset of Medical
Informatics and Biomedical Informatics.

Nursing Informatics: Nursing Informatics is a specialty of Health Informatics (like Medical Informatics, Consumer Health Informatics, and
Telehealth) which deals with the support of nursing by information systems in delivery, communication, documentation, administration and
evaluation of patient care and prevention of diseases. sl aul iS5 A jaall 685 7la JS 852 9a gall Sl pall e 53 ea gall by 68 QO Leale AT (e

| e yall 48 Hhll meeall | gall adiiy | giSalld secall de jall g ) gall lac) Ady
9 : B 3 ) 95 ) 9
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Terminology

refer to the subdivision of computer science that applies the methods of the larger field to medical

topics
: . L : . . : : : : . Chapter: 1
(occasionally used in conjunction with computer science): originated in the field of library science and is used

to refer to management of both paper-based and electronically stored information. It’s now drawing evolving interest under the
name cognitive science. It is now under the name cognitive science

implying only that computers are employed for some purpose in biology or medicine.
it includes such topics as (medical statistics, record keeping, and the study of the nature of medical information itself).

Early people were using the terms (medical computing + medical information science) but these terms confused with library
science so they changed them into medical informatics, but this term seem to be more clinically so they changed it into
health informatics, but this term exclude the biology research so they changed into biomedical informatics

So it is (medical computing + medical information science - medical informatics - health informatics - biomedical
informatics)

The first practical application of automatic computing relevant to medicine was by punched-card data-processing system in
epidemiologic and public health surveys

One early activity in biomedical computing was the attempt to construct systems that would assist a physician in decision making,
the other activity was a total hospital information system (system that concern just on the hospital information)
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Terminology (from the book)

Biomedical engineering: The department that tend to be research on, and development of instrumentation advanced monitoring systems,
specialized for clinical or laboratory use, and image-enhancement techniques for use in radiology, with an orientation toward the

development of medical devices, prostheses.

Artificial Intelligence (Al): the application of computer science to high-level, real-world problems.

Why Medical Informatics for Healthcare?

Improve Healthcare quality

Better data access

Faster data retrieval and storage <le slaal gloa 48 juas Lo (lic
ol

High quality data Wl & a4 6l ia jell cilale Jia e
Support medical and non-medical decision-making

Enhance quality assurance (s sl Wls (5 s (aacld il o g 8]
Enhance out-come researches and studying programs

Provide unified access to all existing data

Eliminate and reduce errors
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Increase healthcare organization efficiency
Reducing cost and achieves quality of healthcare

Reduce duplication of efforts (if | am doing research to the patient |
should not do radiology, labs...etc. again, | already have it bc it is
electronically available )

Improve staff productivity

Sharing medical data (= !l Cila slaal aa j] Ha8] Cumy Cganll 8 138 Bsda

Reduce redundant tests, services and information entry

Manage billing and payment system
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Health Informatics 2Ll 138 13x age JE ) 5S4

Education Research Administration Clinical Additional Telecommunicat
ion

Online
education PACS
Distance Medical Scheduling (Picture
learning standards Research Archiving

Database3 Electronic and

PMP> medical Communicat

CME DSS El\'\: record ion System)
Evidence Statistical ICU
based Analysis Labs
medicine? Modeling* Pharmacy
Problem Nursing
based
medicine

Research + Clinical = Evidence Based Medicine

Research + Administration + Clinical + Additional = HIS (Hospital Information System)
Clinical + Telecommunication = Telemedicine

Clinical + Telecommunication + Additional® = Telehealth

medical education % 2 s> s<ll stimulation center s Jia
Al o153 e g 5318 cdlad (lie Gl all e Al e glaadl e g2 jaai Gl OF Sardaill 8 adass (i 2
Gl Jal e ase (g yall il slee e s 533 ) databases s L) 3
AV o S (g Lyl (e 7 ¢+ Ampiti 388 el ol )Y A el gl (s (5 Ll e Gy A e Y gl (e 48 131 (s o5 el Jllat s s Ao ladY1 el |8 Slen uma L g e a3 i Ldle Jlie 4
2l 132 nés informatics Gk ) (ix Les
> Patient Master Index (the main information of the patient should be written once e.g. name, date of birth, gender, vaccination, allergy...etc.)
6 more than one specialty (e.g. doctors + nurses + pharmacists...etc.)


https://en.wikipedia.org/wiki/Picture_archiving_and_communication_system

Integrated Access to Clinical Information: The Future Is Now

Encouraged by health information technology (HIT) vendors, most healthcare institutions are seeking to develop integrated

computer-based information-management environments. Chapter: 1

These are single-entry points into a clinical world in which computational tools assist not only with patient-care matters (reporting
results of tests, allowing direct entry of orders or patient information by clinicians) but also administrative and financial topics
(e.g., tracking of patients within the hospital, managing materials and inventory), research (e.g., analyzing the outcomes
associated with treatments and procedures, supporting clinical trials, and implementing various treatment protocols), scholarly
information (e.g., accessing digital libraries, supporting bibliographic search, and providing access to drug information databases),
and even office automation (e.g., providing access to spreadsheets and document-management soft- ware).

Another theme in the changing world of health care is the increasing investment in the creation of standard order sets, clinical
guidelines, and clinical pathways to recurring management problems. Several government and professional as well as individual
provider groups often putting an emphasis on using clear evidence from the literature creating such evidence-based guidelines

The importance of Electronic Health Record (EHR)

One argument that warrants emphasis is the importance of the EHR in supporting clinical trials experiments in which data
from specific patient interactions are pooled and analyzed in order to learn about the safety and efficacy of new treatments or
tests and to gain insight into disease processes that are not otherwise well understood
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Communications Technology and Health Data Integration

The Internet began in as a U.S. military research in Advanced Research Projects Agency (ARPA). Internet was known as the
ARPANET. The challenge facing widespred use of internet

Chapter: 1
Novel mechanism for allowing a defense computers, to share data files with each other and to provide remote access which is now

known as backbone network

Value for non-military research recognized, and by 1973 the first medically related research computer had been added. Today, the
Internet is ubiquitous, accessible

The explosive growth of the Internet did not occur until the late 1990s, when the World Wide Web

It was introduced and popularized, Why? Navigating the Web is highly intuitive

requires no special training provides a mechanism for access to multimedia information that accounts for its remarkable growth as
a worldwide phenomenon.

The Goal: A Learning Health Care System

straightforward use of electronic health records for direct patient care (writing notes, asking for investigations...etc.) does not
meet some of the requirements,

learning health care system: the notion of a system that allows us to learn from what we do, unlocking the experience that has
traditionally been stored in unusable form in paper charts, we can envision an interconnected community of clinicians and
institutions, building digital data resources using electronic health records.
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Questions

1. Aregulation that makes the physicians to move towards using EMR for the purpose of secure medical billing and patient privacy:
A. MYCIN B. INTERNEST-I C. HIPPA D. WHO

Answer: C

2. Avresearch find out that there is an association between the gene EGFR and lung cancer. What type of informatics has been applied here?
A. Bioinformatics B. Nursing informatics C. Continues medical education D. E-health

Answer: A

3. A56 years old male came to KKUH from Abha because of uncontrolled hypertension, after giving him the medications the doctor gave him a
device that measures his BP and whenever it rises to very high level it automatically calls 911, what type of informatics application for this

gentlman?
A. ehealth B. telecommunication C. tele-health D. biomedical informatics

Answer: C

4. the intersection of bioinformatics and clinical informatics to infer genetic determinants of human drug response which requires the analysis of
linked genotypic and phenotypic databases:
A. Medical informatics B. Pharmacogenomics C. Biomolecular Imaging D.telemedicine

Answer: B
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