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Historical Perspective
Compared with other areas of medicine, medical informatics is a relatively young science. Computers were first introduced into medical care in the 1960’s by academic institutions, government and industry. The first applications focused on such diverse tasks as the epidemiology of diseases, hospital information systems, medical decision-making and ambulatory records. Highlights include a hospital information system developed by Lockeed Aircraft, which has survived into the nineties. The COSTAR (computer stored ambulatory record) system was developed by Octo Barnett and his colleagues at Massachusetts General Hospital has served as a model for current efforts in the development of the computerized patient record. 

The seventies brought continued efforts to automate various hospital department and financial systems. Technology initially limited efforts due to crude database structures and very expensive and burdensome mainframe hardware. As the minicomputer appeared, departmental systems in laboratories and pharmacies became quite feasible. With advances in communication technology, systems were linked together with core applications such as ADT (admission, discharge and transfer), order entry and result reporting systems. Vendors brought many of these systems to the market and by the mid-1980’s, most hospitals had installed a commercial HIS (hospital information system). 

The first Symposia on Computer Application in Medical Care (SCAMC) occurred in the late 1970’s. Many journals covering the topic of medical informatics appeared. Programs were developed at academic institutions to train graduate and post-graduate students and to pursue research in this very exciting and rapidly evolving medical field. In 1990, Greenes and Shortliffe defined medical informatics as “the field that concerns itself with the cognitive, information processing and communication tools of medical practice, education, and research including the information science and technology to support these tasks.” 

The 1990’s have brought explosive growth in the technology available to meet our medical information needs. The 90’s have also brought managed care and a fundamental shift in how we deliver healthcare and how we pay for it. Isolated hospital systems primarily designed to capture all care rendered for patient accounting have limited utility. Relevant data to support clinical decision-making and activities such as quality improvement and outcomes reporting still primarily reside in the paper record. Current efforts are focused on computerizing the patient record. The data in this computerized record will be stored in a database or “repository” and will be accessed by others needing these data. The emergence of client/server technology and sophisticated computer networks unavailable just a few years ago is the enabling technology for these types of applications. 

These are difficult times for medicine and medical informatics. Much is being expected of this new architecture and the data captured from the clinical encounter. New technology means immature applications and little proven worth. Academic validity is lacking. Physician and healthcare executives are being asked to make huge investment decisions on these new systems. They are compelled by the increasing influence of competition in the managed care environment and the rapid integration of institutions and practices into integrated delivery systems. They are being told that these new information systems will provide the needed flow of information between their providers, minimize practice variation, and report outcomes to healthcare purchasers. 

More than ever, physician executives need a working knowledge of medical informatics. The ACPE, through its courses, on-line resources, sponsorship of The Informatics Institute, and support of this Forum on Information Systems and Technology is providing its members with resources in this critical area. The pages that follow will explore how information technology can be used to support the activities of the physician executive and discuss in more detail the transition from the older, financial transaction oriented systems to newer, client/server and network based architecture and applications. 

Importance of Informatics to Physician Executives
In order to lead and manage effectively, physician executives must have access to information and be able to analyze that information to assist in effective decision-making. The physician executive needs to know the scope of health care information and to decide which areas to concentrate on for the task at hand. This is not easy as, in health care today, there are areas with too much information (e.g. transaction data) and those where further data gathering is needed (e.g. quality indicators). 

Regarding scope, medical information can be broadly categorized as either administrative (e.g. transaction and eligibility data) or clinical (e.g. medical treatment protocols). Historically, administrative functions have been dominant in the field and will probably remain so due to the growing complexity and volume of the system. Millions of transactions are processed every day that range from tracking the cost of a single aspirin as a component of a hospital stay to the submission of a claim from a primary care physician's office. The advent of managed care with economic incentives to control costs has spawned the growth of new systems designed to closely monitor all aspects of health care. New concepts such as "economic credentialing" by which a provider is judged on his/her cost-effectiveness would not be possible without electronic data processing. 

Clinical applications have lagged behind for three major reasons. First, as opposed to administrative functions which pay for themselves through increased efficiency, clinical applications such as a medical decision support system for a particular disease, have lacked financial support. It has not been clear that such systems have a direct effect on lowering the cost of health care and/or will pay for themselves. Second, there has been broad lack of consensus on the clinical models that have been developed. For example, there is no universal agreement on what components should constitute a computerized medical record. And third, the transfer of technology has been hampered by the lack of standards. Many excellent clinical systems have been developed on mainframe computers where specialized programming languages and data storage requirements have constrained transfer to other settings due to expense. 

Due to the emphasis on transaction data and the paucity of clinical systems, physician executives have not traditionally found medical informatics to provide much benefit to their leadership management roles. However, as health care competition shifts from an emphasis on cost to quality of care, it will be increasingly important for physician executives to understand and use medical informatics tools to effect changes in their organizations. 

What are the informatics tools that a physician executive should be familiar with? Physician executives operate in a variety of settings such as hospitals, group practices, and managed care with varying requirements for information systems. However, broad categories might include: 

Administration/Communication
Reimbursement/Transaction
Medical Practice/care
Quality/Outcomes initiatives
Patient Education 

Administration/Communication
Today, PC-based office administration applications are often bundled into "suites" with the following functions: word processing, spreadsheets, database, presentations, schedulers, and e-mail/internet access. The physician executive should have a working knowledge of each of these components even if he/she does not use them on a daily basis. Word processing packages offer much more than just a way to get words typed on paper particularly since they can get information from other applications. For example, producing reports using charts made from the spreadsheet and database applications can enhance communication. Presentation packages can use the same data to produce online overheads or slides for group presentations. 

It is critical for the physician executive to make use of e-mail and to be familiar with the latest internet technologies such as the Internet and the World Wide Web. This offers the capability of rapid communication within the organization as well as access to anyone in the world who is connected and checks their e-mail regularly. Although much of the potential of the Web has yet to be realized, there are a number of valuable information resources established including a Web Page by the American College of Physician Executives listing course offerings, career opportunities, and other resources. In addition, patients, as health care consumers, are making use of the Web to find out more about medical conditions and treatments and it will be beneficial for providers to be cognizant of these sources. 

Reimbursement/Transaction
Each health care organization makes use of various administrative systems. Most are in-house proprietary systems, often called enterprise systems, and others are part of a larger network. The growing trend is to move to more electronic transactions and to link providers (physicians, hospitals, ancillary services, etc.) with payors through standardized Electronic Data Interchange (EDI) systems. While the initial impetus is for eligibility and transactions, once the connections are established, physicians can use these to exchange clinical information such as referrals and laboratory data. Telemedicine is a growing area with the transmission of images such as X-Rays becoming standard operating procedure in many clinical settings. Communities are forming community health information networks (CHINs) to create a broader use for health data. Physician executives should familiarize themselves with these systems by spending some time with their information systems manager and staff. Physician executives do not have to become programmers but they should know the basic function of each system and what types of information are generated. 

Medical Practice/Care
As mentioned above, reimbursement systems are driving connectivity which can pave the way for clinical applications. Standardized transmission of data through EDI standards will make the task much easier. As health care organizations evolve to fuller integration, the physician executive can serve as a valuable consultant in the assessment of computer applications. 

Quality/Outcomes Initiatives
A major area of responsibility for most physician executives is in Quality/Outcomes initiatives. Often, they must establish outcomes management programs from the start. Profiling physicians is often another area of responsibility. It is critical that the physician executive understand the current data systems and what is being collected and stored. Effective quality programs rely on the accurate collection of indicator data and as new indicators are selected, decisions have to be made on the cost and effort required to obtain this data and add it to the repository. Reports need to be clear so that those who are affected can understand the data and act positively on the results. 

The physician executive should have a basic familiarity with the tools for getting and analyzing data. Many health care organizations have a lot of data but which is of little use unless the wanted data can be sorted out, retrieved, and analyzed. This process is called data mining and reporting. New software applications have recently come on the market the market to facilitate this process. 

Patient Education
As patients assume increasing responsibility for their health, it is important that they receive timely, accurate information about their concerns. The Internet has opened up new sources of information, many of which may not be accurate. With the clinical perspective, the physician executive can provide leadership in this area by being able to critically evaluate software applications. 

Fundamental Change in Approach to Information Systems
In almost all sectors of business, information is important because it supports the value proposition of the enterprise. Therefore if one steps back and looks at the value chain of a business, what product is being sold to the customer and how the basic profit equation is being maximized, the utility of information and the focus of information systems should make good business sense. 

As the “business of health care” continues to undergo tremendous change, the fundamental change in the approach to, and requirements for, health care information systems actually makes sense. The frustration being felt by those in the health care business with information systems, information availability and information management reflects technology application lag time, work flow change, new user acceptance, and of course politics and money. 

Melville Hodge who spent his career developing, selling, and understanding hospital information systems, summed it up when he told a group of hospital CEO’s in 1986: “You’ve grown up in an era where the patient was an asset - the era of charge-capture and cost-plus; now you will live in an era where the patient is a liability - the era of cost containment through DRG’s and global fee structures. This will constitute a dramatic refocus of your information systems and information system investment.” 

It seems rather harsh to physician executives, even a decade into this paradigm shift, to think of patients as “liabilities”, but those same physicians are making new demands on information systems based on the new business model and sharing risk for the cost of care and the utilization of finite resources. 

It’s not altogether easy to tease out in a clean way the influences of technological capability and change of business focus, but in the past, information systems in health care basically focused on a hospital-centric world, served by large centralized computing environments. To start with, health care has lagged behind other industries in its information processing capabilities in general, but even at that, systems used to focus on the business model which said: capture the unit of activity and bill for it. The model had little if anything to do with the practice of quality medicine - that was assumed and essentially left up to the doctors - and consequently information systems hummed along as a billing engines. Therefore it is not surprising to look back at the major IS investments by hospitals and see that the systems had a financial focus. 

The vendors of systems played to the needs of the potential buyer, and at the end of the day that buyer was the CFO of stand alone hospital enterprises. With that business focus and model, even if the current new systems capabilities were available then, would you have expected to see anything different than maybe a much more advanced charge capture system? Probably not. Except for the pathologist running a lab, very few physician executives asked for any kind of clinical information automation. 

So, fast forward to 1996 and managed care capitation, integrated delivery systems, low cost provider competition AND a quality assured product (HEDIS, etc.), and you see a tremendous change being required of systems and the end user. We find whole new organizations trying to be patient focused across many institutional boundaries, including the institution of the physician’s office. Why? To deliver a health care product which satisfies: employers seeking to lower their health care dollar burden, or the government attempting to control costs while maintaining a custodial responsibility over quality. The buyers are putting a lid on spending, but the final product requirement - health - has not changed. 

How does this impact information systems? If the systems are to continue to support the value proposition of the business, they must capture, manage, massage and make available information which is much more clinical . The system users are different, so the system demands are different. Financial systems needed the retrospective data crunching output to maximize the business. Now physician executives who make health care delivery decisions need the information at the point of care to maximize the business. Now the business is - doing the right thing at the right time to achieve the best clinical outcome while managing finite health care dollars. 

Now we see pressure being placed on system vendors to be more “open” so systems can talk to each other within and across organizational boundaries. It is not surprising to see the clinical side realizing that they are really the only ones able to manage the cost and quality of care and that this management best takes place at the moments of direct patient care. What is the clinical state of the patient up to the current decision moment and what are the constraints placed on those decisions moments --formularies, benefits, exclusions, guidelines, focused reviews? Information which previously was only known to a few now needs to be brought together for immediate use by those setting the clinical and resource course: i.e. the care delivery team, often from different organizational entities. 

Care must be taken to insure that the user interface fits within the clinical workflow. Clinicians are extremely busy with critical responsibilities. Gone are the days of dumb terminals satisfying the back office crew; the new business value proposition requires easy to access information at the point of use and at the moment it is needed. 

The business has changed. The product requirements are heavy with cost containment and quality assurance. The product managers are the physicians and the clinical team. Health care information systems and their user requirements are under pressure to meet the new business model of managing quality care in a cost contained, financially at-risk environment. 

Briefly looking at this new business model of health care and those who will try to succeed in that model, it is easy to see why new technologies in information systems are finding favor. 

Critical Issues and Trends
The following areas within information systems and technology bear watching in the near future. The Forum on Information Systems and Technology will be following these key issues and invites your participation. 

Networks and Distributed Computing
If information must be at the right place at the right time to support the right decisions, then the concept of client-server and distributed computing makes sense. Enterprise information management must serve up the appropriate information (server databases) to the user (client) to support the business model. The users don’t care where the information is coming from, just as long as it gets there at the right time, in the right context, and is reliable and secure. The users are responsible for the bottom line success of the business through their aggregate actions of taking care of not only the individual patient, but patients as a population (employee groups, Medicare, etc.) They can only play that role if information networks cross institutional walls to wherever the patient may access care. The same highly “informed” decision must be possible at each point of care. It’s a distributed information environment which achieves this potential by providing information where It is needed.. Distribute the information to where it is needed. Period.

Databases and Data Sources
System users care very little about components of their systems as long as they support the primary work and focus of the job. Possibly the ultimate compliment users can bestow on databases and data sources is silence - that is, users are satisfied and are getting their work done obtaining relevant easily available information. The information they need is there in the form they need it and can be manipulated, added to, subtracted from, and so on as the job requires. The arcane world of database complexity and why databases don’t work together to meet the business needs provides no solace to the unhappy, unproductive, knowledge worker in health care. But database technology is vastly improving to where enormous amounts of data is rapidly accessible to users. The tools or applications to access that data are improving as well. But because the need for data and the mix of data sources is so complex-particularly in integrated delivery systems- there is a need for data bases to work together and serve the user in a seamless fashion. Therefore database technology addresses “virtuality” where databases and data sources can be quite physically apart (distributed) but to the user, they deliver as one in an acceptably rapid manner.

Computerized Patient Record
The Institute of Medicine commissioned a committee to define the Computer-Based Patient Record (CPR) in 1991. A report was delivered by that group which in broad terms defined the attributes of the CPR and the potential uses and users of the CPR. Prior to that what various system vendors had been describing as electronic medical record systems (their definitions) made up the definition of the CPR. 

On inspection it is clear that CPR is not just taking the old paper record and putting it into bits and bites and flashing it onto a screen. CPR encompasses multiple forms of data or information capture, multiple mechanisms of electronic data retention, and multiple forms of electronic presentation, some of which is delivered in paper form. As real attempts at installing the CPR are unfolding the associated costs for the CPR are being discovered and necessarily being placed into the cost model and subjected to the test of cost-benefit and return on investment. But to be sure, the overall business model of health care is demanding that delivery organizations approach the moving target of the CPR because it is clear that automation of patient information to increase availability and relevance of information will be part of the winning formula in managed care.

Standardized Terminologies
It is probably a mistake to think that systems are driving standardization of terminology in health care. It is really business effectiveness. Clearly right behind the need for all those in the health care business to be able to clearly communicate with each other in unambiguous terms, are the technical requirements that data elements which make up the world of information are also clear and unambiguous. Although we could focus a lot of computing power at trying to solve ambiguities in data terms by complex contextual Baysian algorithms, it is much more durable to lay down the foundation of clearly defined and unambiguous terminology so we may build on clarity and consistency from the beginning. The National Library of Medicine has devoted substantial research and development resources to the Unified Medical Language System (UMLS) project. It is a mapping effort of the many and varied terms used in medicine back to a common and recognized standard. Recent trials and testing of the UMLS applicability are yielding promising results. 

Medical Imaging Systems
Physician executives are familiar with the advances in medical imaging systems of all types. The challenge will be how we use the output of these systems. The challenge will be to use these systems in a way that it is cost and quality-effective. As more of the output is harvested in digital form, the possibility of transporting the images electronically is clearly there. But to what end and to what effective purpose? The filmless radiology department is already in existence, but does the referring physician need visual access to the output over the transcribed report to effectively manage on-going care? Data storage and data transmission costs are rapidly falling, therefore what may have been a cost constraint before may in the future give way to an information management question of relevance and coordination. 

Telemedicine
As organizations increasingly integrate to form larger delivery systems, to serve larger and more disperse populations, the intensity of focus on telemedicine will increase. Telemedicine increases the reach and breadth of resources over a larger and larger population. Several demonstration projects have shown promise in taking expertise electronically far afield and increasing applied expertise to distant patient management, but the question remains-how will this impact cost-effectiveness. A keynote speaker at a recent telemedicine conference raised the issue of the massive increase in health care costs which would come out of electronically reaching out and discovering disease. That is, becoming aware of disease which would go undiscovered and untreated, and in fact, is accepted as the way of life. The salient issues in telemedicine are access, cost and public policy.

Decision Making
Information management in health care has rapidly been refining what decision-making and decision support means in terms of systems and information availability. As it turns out, as we learn to focus on the 80/20 rule of effectiveness in decision making, health care providers are asking for little in the way of complicated decision support systems, but are asking for access to basic clinical data in a well organized manner at the time of decision making. The work at LDS(spell out) hospital and the HELP system has shown that providing the simplest of information at the correct time yields impressive quality and cost effective results. System networking will expand the reach of decision-making and decision-making support allowing our integrated delivery systems to re-engineer roles and work flow. Again, it probably won’t be artificial intelligence that makes the early home-run, but it will be the electronically connected care team member who can ask for or give decision making support in a highly mobile fashion, starting with messaging pagers, all the way to cellular laptops with access to the most current patient data and care questions. 

On-line Resources
On-line resources fits in with many of the above topics - decision making, telemedicine, networks, databases and so forth. Nasbitt, the futurist, is quoted: “We are awash with data, and starving for information.” The power of on-line resources will be realized when systems get the user to where (s)he wants to go most directly. Software developers were applauded when they developed context sensitive Help in their applications. Instead of scrolling through an index of topics, the software made an assessment of where you were and if you asked for help it offered the first cut of that help within the context of where you were working in the application. 

Therefore as we link up through networks, as we have applications (CPR’s, etc.) which possibly supply “context” from which outlying resources can be searched we will see a real-time influence of these resources come into the delivery of care. For now, the search engines are getting better on their own to allow the connected user to query and search in an increasingly effective way. The more we see these resources being made of real-time clinical data from literally millions of patient encounters, on-line resources will take on more of an expanded electronic “clinical acumen” feel which will be very powerful and dynamic and change the face of research. 

Conclusion
The physician executive faced with coordinating physicians and other staff, ensuring compliance with clinical protocols and referral guidelines, and getting specialist feedback must have information systems support. This Primer gives the ACPE member basic information on the history, evolution and future direction of medical information systems. The following glossary and selected bibliography provide additional resources. 

Glossary of Terms
Active Storage. Auxiliary memory dedicated to data that have long-term value and must be accessed easily and quickly. Commonly found on floppy or hard disks. 

Address. The computer designation for a particular cell of memory and its contents. 

American Standard Code Information Exchange (ASCII). A seven-bit code for the exchange of alphanumeric data among data processing and data communication equipment. May be referred to as Òunformatted.Ó 

Analog Data. Presentation of information exactly as it originally occurs or is measured. For instance, a telephone transmission is an analog presentation of the original voice data. 

Analog-to-Digital Conversion. A process or device by which analog data are translated into digital form. 

Application Program. Instructions to the computer for handling specific user projects or applications, such as accounting, word processing, inventory control, medical records, and the like. 

Architecture. The design of a computerÕs internal operationsÑdirectories, memory, programs, input/output structure, etc. Also, the design of the computer with regard to all peripheral devicesÑprinters, modems, etc. 

Archival Storage. Use of hard disk and magnetic tape for the retention of information for long-term use. Commonly used for back-up, documentary, and legal data. 

Artificial Intelligence (AI). Simulation by computers of human reasoning and learning functions. 

Assembler. A program that translates assembly-language programs into machine-language programs. 

Assembly Language. Low-level mnemonic instructions for communication with computers. 

Automated Patient Record. Immediate placement of medical record information into computer form. In purest form, eliminates need for paper record altogether. 

Bandwidth. In the transmission of information, the amount of data in bits that can be transmitted per unit of time. 

Batch Program. Method of processing of groups of data that have been collected over time or that must be accounted for periodically. 

Batch Mode. Control of computer usage by a central staff, to which users send projects and then wait for results. The process may involve remote transmission, whereby projects are transmitted by modem to the central point. 

Baud Rate. The speed at which data are transmitted, expressed in bits per second. Common baud rates are 300, 1,200, 2,400, 9,600, and 14,400. 

Bit Map. The digital representation of an image or a graphic in memory. The memory bits have a one-on-one correspondence with the image or graphic pixels on the monitor screen. 

Bit. An electronic switch in computer memory that assumes a value of 0 or 1 (off or on). All alphanumeric data in computer memory are constructed from bits and bytes. 

Browse. Feature of many database application programs by which files may be scanned for information of interest. 

Buffer. An area of memory used to temporarily store data being transferred from one computer hardware device to another, such as data awaiting processing by a printer. Buffers are used to compensate for variations in the rates at which devices process data. 

Bus Network. A system by which linked computer workstations communicate through a common information distribution channel. 

Byte. A grouping of eight bits processed by the computer as a unit. Bytes are the building blocks for characters in computer language. 

Cell. The storage dimension for a single unit of information, such as a bit, a byte, or a word. Also the location of a single entry of data in a computer spreadsheet. 

Central Processing Unit. Hardware and associated resident program instructions that control the interpretation and execution of all other instructions to the computer. Sometimes called the ÒbrainÓ of the computer. 

Central System. A single computer system that satisfies all of an organizationÕs computing needs through use of common databases and interfaces. 

Chip. An electronic device that contains the circuitry and components that perform the computerÕs functions and serve as its memory. 

Client Server. See server. 

Command. A user-generated computer instruction. 

Compact Disc Read Only Memory (CD-ROM). Laser-based technology that permits the recording of large amounts of data on a single disk for later multiple readings by computer. 

Compiler. A program that translates high-level programming language (human language and symbols) into machine language. 

Computer-Aided Instruction (CAI). The application of computers to educational programming. 

Computer-Assisted Design (CAD). Use of computers and computer programs for image-driven, graphical fine-tuning of physical designs through a real-time trial-and-error process. 

Core Memory. Random-access portion of main memory that can be accessed directly by the central processing unit. 

Crash. Accidental or catastrophic shutdown of a computer due to hardware or user error. 

Cursor. A blinking or otherwise highlighted indicator on the monitor screen of where the next character is to appear, where a correction is to be placed, or where the next piece of information is to be placed. 

Custom-Designed. A computer system whose hardware and software are specific to the organization in which they are used. 

Cut and Paste. A technique in many word processing and graphic application programs by which groups of words or images can be moved intact to a new location. 

Data Management. All of the functions necessary for the computerized organizing, cataloging, locating, retrieving, storing, and maintaining of data. 

Data Bus. A system that connects the central processing unit, data storage elements, and all peripheral devices for the exchange of data within a computer system. 

Database Management System (DBMS). The set of programs that provides access to and allows manipulation of databases. 

Database. A collection of stored data and the organizational logic of their storage pattern. 

Debugger. A system program that allows programmers to locate and correct errors in programming. 

Decision Support System. Any computerized collection of data and the associated software for systematic searching and comparative manipulation of the data to determine a preferred course of action. 

Desktop Computer. A complete computer system, including all peripheral units, that fits on a desktop. Commonly used to describe computerized production of printed and published materials. 

Directory. A partition of operating system and other memory into distinct filing components. Also the index of these files. Equivalent to filing cabinet or cabinet drawer. 

Disk. A magnetic device for storage of information and programs for computers. 

Distributed System. A collection of independent computers that share data, programs, and other resources, such as printers, scanners, modems, and other peripheral components. 

DOS. An operating system for IBM-compatible microcomputers. 

Download. Process of transferring data or programs from a computer to another computer, to a storage medium, to a printer, or to any other device. 

Drive. Hardware components necessary for transferring data to and from a floppy disk. 

Driver. Software instructions that the computer follows to format data for transfer to printers and other peripheral devices. 

Dumb Terminal. A visual display terminal and keyboard with minimal input/output capability and no processing capability. 

Dynamic Data Exchange (DDE). An established protocol for exchanging data through active links between applications that run under Microsoft Windows. 

Electronic Data Interchange (EDI). A protocol for creating common data definitions for the purpose of exchanging business-related data elements. Electronic Mail. The process of sending, receiving, storing, and forwarding messages between users on a telecommunications or local area network. 

Erase. The removal of data or commands from a computer record. 

External Coded Decimal Interchange Code (EBCDIC). An 8-bit computer code used to represent data. It is the principal code now used in computers and can represent up to 256 distinct characters. 

Field. A single piece of information, the smallest unit manipulated by a database management system. Also, the series of positions on the computer monitor occupied by the informationÑfor instance, an address. 

File. A collection of related records in computer storage. 

Floppy Disk. A flexible disk of oxide-coated mylar used for the storage of data. The most common size is 3-1/2Ó. The disk is inserted in the computer drive for data manipulation and processing. 

Flowsheet. Tabular presentation of information in a format that permits display of variables that change with time. Also, the software that permits manipulation of the information. 

Font. A complete set of characters in a particular typeface style and size. 

Gateway. A connection between two separate and distinct networks that allows transfer of data between them. 

Graphic. A picture or illustration generated by a computer and displayed on screen, paper, or film. Requires special computers and computer hardware. 

Graphic User Interface. Computer control system that allows the user to command the computer by Òpointing and clicking,Ó using a mouse, at icons or pictures representing applications or files in computer memory. 

Gray Scale. A computer scheme for representing intensity within a black-and-white image. Involves use of varying bits per graphics pixel. 

Hard Disk. Hardware for auxiliary storage of large amounts of data. May be a separate device or be located within the computer. 

Hardware. The physical components of a computer, such as central processing unit, keyboard, monitor, printer, modem, and data storage devices. 

Icon. An on-screen graphic that may be used to access programs, data files, commands, or other stored or computer-embedded information. 

Impact Printer. A data output device that imprints through contact of raised type against paper, using ink or ribbon as the transfer medium. 

Informatics. The whole of information technology and its applications. 

Information Science. The study of the creation, use, and communication of information. 

Information Theory. The mathematical formulations that explain the communication of information. 

Information System. Equipment and procedures used for the collection, recording, processing, storage, retrieval, and display of information. 

Input Device. Hardware, such as a keyboard or a light pen, used to enter data into a computer. 

Instruction. Coding that defines an operation that is requested of a computer. Intelligent Terminal. An input/output device in which computer processing components are built into the terminal. 

Interface. The physical (connector or keyboard) or logical (software) link between the computer and a user or peripheral device (printer, modem, etc.). 

Interpreter. An internal computer translator that converts source language into machine language. 

Key Field. Coding within a record that uniquely identifies a record within a file. 

Keyboard. Electromechanical alphanumeric device for inputting program commands and data to a computer. 

Knowledge Base. The database of facts, inferences, and procedures needed for problem solving on a particular subject. 

Laser Printer. A nonimpact output device that uses laser technology for transfer of data images to paper. 

Light Pen. Photosensitive device used in conjunction with the monitor and software to provide data and program commands. 

Literature Search. Use of software program that permits key word scanning of literature databases for articles and books on selected topics. 

Local Area Network. Linked computers and software programs that permit sharing of data and peripheral devices by multiple users in a single site. 

Machine Language. The basic language of a computer requiring no further translation. 

Macro. A single source program that, when initiated, results in a series of machine-language statements. 

Magnetic Tape. A data storage device, usually in cassettes of varying size and capacity. 

Mainframe. Large computers with large amounts of storage capacity and the ability to process large amounts of data very quickly. 

Medical Information Science. See medical informatics. 

Medical Computer Science. The branch of computer science that deals with medical applications. 

Medical Informatics. Study of the management and use of biomedical information. 

Medline. A literature database on medical sciences and health care management topics maintained by the National Library of Medicine. 

Memory. Areas of the computer that are used for storage of data and software program. 

Menu. A list of options from which the user may select programs or program elements. 

Menu-Driven. A software program that is operated through selection from a series of menu options. 

Microcomputer. A small stand-alone desktop computer. These devices use microprocessors as their central processing units. 

Microprocessor. The basic control devices for microcomputers and other small computer devices, these integrated circuit chips contain the arithmetic, logic, and control elements required for data processing. 

Minicomputer. The midrange of computers, fitting in size, cost, and complexity between microcomputers and mainframes. 

Modem (Modulator-Demodulator). A peripheral device that translates computer digital data into analog signals for telephone transmission to external computers and computer-driven devices. 

Modular System. A computer system composed of separate units, each of which performs a specific set of functions. 

Monitor. The video display unit of a computer workstation. 

Mouse. A device that works with software programs to move data or other objects on the monitor screen, to select from menu options, and generally to operate the cursor. 

Multiprocessing. The simultaneous processing of two or more sets of instructions by multiple central processing units under common control. 

Multiprogramming. Shared and simultaneous operation of two or more programs by a single computer. 

Network Topology. The configuration of the physical connections in a computer communication network. 

Network Protocol. The rules or conventions that govern the preparation and transmission of data in a communication network. 

Node. A terminal, station, communication computer, or other device in a network. 

Noise. Any unwanted, spurious, or otherwise unintended signal in a device or system. 

Object-Oriented Program. A programming technique that uses computer code to produce reusable objects that act in a definable way rather than the traditional method of computer code that defines instructions for acting upon a data element. 

OLE (Object Linking and Embedding). The process by which an object from one computer application may be shared with another, eliminating the need to recreate the object. This technology allows changing of the new object to update the old. 

Optical Character Reader. An input device that reads characters on printed documents by their shapes, translating them into machine language for further manipulation. 

On-line. Connected to and communicating directly with the computerÕs central processing unit. 

Operating System. Software that controls the execution of computer programs and provides numerous housekeeping, accounting, and data management services. 

Optical Disk. A high-density storage device that uses laser technology. 

Output Device. Printers, plotters, and other units for display of computer data. 

Parallel Processing. Simultaneous execution of two or more processes in multiple devices. 

Patient Profile. Computer-based summary of key medical and demographic information on a given patient. 

Peripheral Device. Printers, modems, FAX equipment, plotters, hard drives, and other devices connected to the central processing unit for the translation and/or transmission of data into more usable form. 

Pixel. The smallest unit on the monitor screen that can be stored, displayed, or addressed. The building block for computer graphics. 

Point-of-Care System. A hospital information system that includes bedside terminals for the acquisition and storage of patient data. 

Printer. An output device that produces hard copies of computer data. 

Program. A series of instructions that cause the computer to process data in a prescribed manner. 

Program Language. A formal language by which computer programs are specified for the computer hardware. 

Prompt. A message from the computer that it is ready to accept the prescribed data or command. 

QBE (Query by Example). A method of selecting various elements from a database, defining limits for these elements, and using them to sort through the database to create a report. 

Query. A request for specific information from the computer. 

Queue. An ordered list of jobs waiting for computer or peripheral unit execution. 

Random Access Memory (RAM). The working memory of the computer, into which programs are loaded and then executed. 

Raster Scan. A pattern of rows of dots on a monitor that form an image. 

Read Only Memory (ROM). The portion of the computerÕs memory that can be read but that cannot be written into. This is the permanent portion of the computer memory. 

Real Time. Data management and manipulation at the same time that it is entered into the computer. 

Record. A grouping of data fields in a file that refers to information about a single entity. 

Register. A group of electronic switches in a computer that are used to store and manipulate data. 

Resolution. The amount of information that a video display can reproduce, expressed by the number of pixels in the display. High-resolution displays are smooth and realistic; low-resolution displays are jagged and blocky. 

Ring Network. A computer network in which individual units are connected in series, forming a continuous loop. 

Sampling Rate. The rate at which the value of an analog signal is measured and recorded. 

Scan. The process by which a picture, illustration, or document is examined to produce an image on a monitor screen or an image file in a computer. 

Scanner. An optical device that recognizes a specified set of visual symbols. 

Schema. The overall organization of a database. 

Screen. The visual display portion of a computer monitor. 

Scroll Bar. An element of a graphic user interface screen that allows the user to ÒscrollÓ down through a list of elements or down a page of data. 

Semantics. The relationship between the words and symbols in a computer program and the meaning assigned to them. 

Server. A central device in a computer network that connects individual devices and users to the central processing unit for the network. 

Software. The programs or instructions that instruct a computer. Software may be built into the computerÕs ROM or loaded as needed from disk or tape. 

Soundex. A search mechanism that permits looking up a ÒtextÓ name by selecting the first few consonants of text to find potential homonyms and misspellings. 

Spatial Resolution. A measure of the ability to distinguish on a monitor screen between proximate points. 

Spreadsheet. A software program that organizes data and formulas into a matrix of cells. 

Star Network. A computer network configuration in which individual workstations are arranged in parallel. 

Storage. A device or medium that can accept, hold, and deliver data on demand. 

Structured Query Language (SQL). A standardized language used for querying, updating, and managing relational databases. 

Surveillance. Systematic review of patientsÕ medical records to detect and flag conditions that merit attention. 

Syntax. The rules that govern the structure of a computer language and its expressions. The computer issues an error message when language syntax is violated. 

System Program. Software program that governs the internal operations of the computer. See application program. 

Tab. A carriage control that specifies output columns. 

Temporal Resolution. The amount of time between acquisition by the computer of each of a series of images. 

Terminal. The collection of devices used to input data and programs to the computer and to receive output from the computer. 

Text Scanner. A device for the translation of printed documents into computer language. 

Text Editor. A software program for the preparation and manipulation of written material. 

Time-Share Mode. Simultaneous operation of a computer by several users. Because of the speed of computers, what is actually sequential access appears to be simultaneous. 

Touch Screen. A monitor screen on which commands can be entered by pressing designated areas with a finger or other object. 

Turnkey. A prepackaged computer system containing all the hardware, software, training, and maintenance needed for a given application. 

UNIX. A powerful operating system with many high-level utility programs that is capable of running a number of jobs simultaneously. 

Upload. To transfer user data to a remote computer system. To transfer data from a disk or other storage device to a computer. 

Variable Memory. See random-access memory (RAM). 

Video Display Terminal. A monitor and keyboard for computer input and output. 

Virtual Memory. The use of auxiliary data storage units as if they were computer memory. 

Voice Recognition. Direct conversion of spoken data into computer language. 

Voxel. The smallest unit of a three-dimensional computer image. (See pixel.) 

Wide Area Network. A network that connects computers dispersed over a large geographic area. 

Wild Card. A computer technique that allows performance of utility functions on multiple files with similar names. Commonly involves the use of an asterisk or some other code as the wild card designation. 

Windows. A powerful operating system that allows monitor display of two or more programs simultaneously. 

Word. A sequence of bits that are accessed in memory as a unit. 

Workstation. A configuration of computer equipment and peripheral devices that are intended for use by a single person. 

Word Processing. Any of several software programs for writing, revising, manipulating, formatting, and printing text for letters, reports, manuscripts, and other printed matter. 

Word Wrapping. A word processing technique that automatically moves a word to the next line if it doesnÕt fit at the end of the original line. 

WORM (Write Once Read Many). A technology for recording data on optical media in such a way that they cannot be edited, or overwritten but can be read multiple times. 

WYSIWYG (What You See Is What You Get). In word processing programs, screen imagesÑtypefaces, format, etc.Ñthat appear exactly as they will in the printed document. 
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