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Personal microcomputers can be used by physicians for 
continuing medical education (CME). Advantages of 
computerized CME include local control over the 
topic, time, place, and pace of instruction. Computers 
can be interactive, providing selected information that 
depends on the desires and needs of the physician. 
Learners have different preferred styles of receiving in
formation, and computer programs can be written to 
appeal to a particular style of learning.

1 hrec examples o f commercial software programs 
available for CME are reviewed. Cyberlog should 
appeal to those who like to learn from reading text

books but also desire simple computer graphics 
and case simulations to reinforce key concepts. 
Patient Simulator II is a detailed patient simula
tion for those who learn best by doing. A subscrip
tion to D iscotest provides patient management 
problems, and multiple choice questions (no graph
ics) based on information in Scientific American Medi
cine. No one program is suitable for all family 
physicians.
Key words. Medical education, continuing; computers; 
decision-making, computer-assisted.
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With medical knowledge growing at an increasing rate, 
the need for continuing medical education (CME) has 
never been greater.1 Keeping up with current informa
tion is vital to maintaining competency as a physician. 
The specialty o f family practice recognizes the impor
tance of CME by requiring documentation of educa
tional activities to obtain recertification by the American 
Board of Family Practice. Many states now require sim
ilar documentation o f CME for medical relicensure.2

The purpose of this article is to examine three com
puterized commercial CME programs and suggest fac
tors to consider when evaluating a software product for 
CME. Other computerized CME products are available 
that are not reviewed here.

Wliy Computerized CME?
Traditional modes o f instruction continue to provide the 
bulk of CME. Attending lectures and conferences, con
sulting with colleagues, and reading books or journals arc
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the predominant learning modalities.3 The business of 
providing CME that meets prescribed guidelines for re
ceiving credit is now a multimillion dollar activity. Com
puters can provide CME locally at less cost per credit 
hour than traditional lecture courses, especially if the 
traditional courses involve travel.

The widespread availability of microcomputers now 
makes the advantages of computer-assisted education 
feasible. More than half of active family physicians own, 
rent, or lease a computer for their office.4 Many practices 
use microcomputers for administrative purposes, such as 
billing and appointment scheduling. Other physicians 
invest in a microcomputer for clinically related tasks such 
as word processing and medical record keeping. These 
computers may also be used for CME. Purchase of a 
microcomputer solely for CME is expensive, but should 
be a consideration for those unable or unwilling to earn 
CME credits by other methods.

Computers offer many advantages over customary 
methods of CME.S The physician with an office com
puter does not have to travel to an off-site location. The 
time of day, length of the session, and pace of instruction 
can all be controlled by the learner. The content of 
instruction is also under much more control, and can be 
directed toward specific patient care problems when 
needed.
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Furthermore, the computer is an interactive medium 
of learning. This means that the computer can individu
alize its response depending on input from the user. By 
requiring responses from the user, the computer keeps 
the learner alert, and the learner can focus the program 
on information most wanted or needed. With well-writ- 
ten software, computerized CME can be almost as inter
active as a conversation with a consultant who has all the 
data at his or her fingertips.

Computers can also track the progress of the learner 
for documentation to external reviewers. A summary of 
the history of the use of computers in medical education 
suggests that “. . . the computer in certification and licen
sure could, within a decade, transform the way compe
tence is assessed.”6 Surveys of physicians have shown a 
growing interest in computer-assisted education over the 
past decade.7

Studies have shown that people have definite pref
erences as to how they learn. One theory distinguishes 
types of learning styles determined by one’s strengths in 
four modes of learning: concrete experience (from feel
ing), reflective observation (by watching and listening), 
abstract conceptualization (by thinking), or active exper
imentation (by doing).8 Based on these learning catego
ries, a person is identified as being one of four learning- 
style types: accommodator, diverger, assimilator, or 
converger. Accommodators learn primarily from 
hands-on experience. Divcrgers view concrete situations 
from different points of view and generate multiple so
lutions. Assimilators are most interested in abstract ideas 
and concepts that are logical. Convergers find solutions 
using ideas and theories.

Computer software can sometimes be written to 
transmit information in different ways. For example, a 
relationship between two variables may be presented in 
one or more of the following ways: written text, table, 
graph, static image, or animated series of images. Accom
modators and divergers tend to learn better from more 
concrete presentations, while convergers and assimilators 
tend to learn better from more abstract presentations. 
Current CME software is generally limited to one or two 
different methods of presenting information. Physicians 
should tty' to acquire information in the mode that best 
suits their individual learning style.

Given the advantages of computerized CME, one 
might wonder why it is not more widespread. Develop
ing high-quality software is very' labor intensive.9 High 
costs have hindered the development of advanced pro
grams aimed at the practicing clinician. There are many 
programs now available to medical students that cover a 
variety of topics in the basic sciences and some clinical 
areas. The advent of software used to produce comput
erized instructional programs (“authoring courseware”)

has decreased the amount o f labor required to produce 
good computer-assisted instructional materials. Even us
ing this authoring courseware, however, software devel
opment requires considerable time and effort. There is 
also a lack of knowledge of the availability of already 
developed software.

Is CME by computer effective? Studies have shown 
that computer-assisted learning reduces the time required 
to complete a course on a specific nonmedical job skill or 
task, or on a high school or college subject.6 Studies at 
the medical school level have showm comparable learning 
and even enhanced learning when computers rather than 
standard lectures arc used to present material.10-12 Al
though there have been no conclusive studies on the 
effectiveness of computers in postgraduate medical edu
cation, there are no inherent reasons whv computerized 
instruction should be less effective in this setting.

What Software to Buy?
There are several factors to consider after making the 
decision to pursue computerized CME. One factor is the 
physician’s preferred method of instruction based on his 
or her learning style. Current computerized CME pro
grams employ various combinations of multiple choice 
questions, case scenarios or patient simulations, didactic 
text, and interactive text and graphics. Some programs 
offer more than one way of presenting information to 
accommodate different preferences.

Another factor to consider is the subject matter of 
the CME. Some packages have a selection of topics or 
cases from which to choose, whereas others cover only 
one specific area. Alternatively, one can subscribe to an 
ongoing series that eventually covers a broad area, such 
as internal medicine. The target audience o f the software 
should be identified; this is often obvious from the title 
or other information provided by the publisher. For 
family physicians, software written for medical students 
is generally too basic, while some software written for 
subspecialists may contain needless detail or trivia.

Other factors that should be considered in choosing 
software for CME include case of use, cost, and any 
special hardware or software requirements. The degree of 
support from the publisher may be important, especially 
for computer novices. Some programs may offer addi
tional benefits, such as a database of information for later 
quick access during actual patient care, or information in 
a format suitable for patient education. The date of the 
software should be noted, as information on disks can 
become outdated, just as information in textbooks does. 
Software must be revised to keep up with current medical 
developments.
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1 able 1. 1 hree C o n tin u in g  M edical Education (C M E) Software Program s for M icrocom puters

D i s c o t e s t

C y b e r l o g —The Journal of 
Applied Medical Software P a t i e n t  S i m u l a t o r  II

Version reviewed Issues 95,96,97,98; IBM version Congestive Heart Failure, Issue 17, 
1990; IBM version

Joanna Fox and Marcel Rosen; 
IBM version 1.08

Distributor Scientific American Medicine 
415 Madison Ave 
New York, NY 10017 
(800) 545-0554 
212-754-0550

Cardinal Health Systems, Inc 
4600 W 77th St, Suite 150 
Edina, MN 55435-4923 
(800) 328-0180 
(612) 835-6941

Knowledge House 
3845 Dutch Village Rd, Suite 201 
Halifax, NS, Canada B3L 4H9 
(800) 565-0702 (in Canada)
(902) 455-1962

Price USSI52/year Individual program—USS189 
Discount for subscription or 
multiple issues

Individual program—USS84 
Discount for multiple cases

Frequency of issue Two cases issued quarterly Usually three programs per year 11 cases currently available

How supplied Disk, manual Disk, manual, and printed text Disks, manual

Documentation Good Good Fair

Hardware requirements IBM PC, XT, AT, PS/2 or compatible 
with a minimum of 256K (3.5" or 5W ); 
Apple 11+ with 80 column card/IIc/IIc/ 
GS (5 ‘/a" disk only); Macintosh with a 
minimum of 512K

IBM PC or compatible with a 
minimum of 192K, MS DOS 2.1, 
with graphics display adaptor

IBM PC or 100% compatible with 
a minimum of 640K, with mouse, 
2 floppy drives or 1 floppy and 1 
hard drive, and graphics card; 
Macintosh with a minimum of 1 
MB (available early 1992)

Customer support Good; toll-free Good; toll-free Good; toll-free in Canada

Demonstration disk Review disk available at initial 
subscription

Yes; institutional review copy also 
available

Two types of demonstration disks 
available

Money-back guarantee May cancel subscription after trying 
review disk

Not advertised Yes

AAFP-approved CME 4 credits per case (32 credits per year) 12 credits per program 3 credits per case

Owners of IBM-compatible microcomputers should 
have few problems obtaining software because most of 
the CME programs available are written for these com
puters. A graphics card is usually needed. Some software 
may be available for other computer systems. Besides a 
basic microcomputer with sufficient memory, extra hard
ware is sometimes highly recommended or required. The 
most common of these are a hard drive, EGA or VGA 
monitor, printer, mouse, and modem.

Specific Product Reviews

D isco test

D is c o t e s t  (Scientific American Medicine, New York, 
NY), a series of computer-assisted CME programs writ
ten for practicing clinicians, has been published for more 
than 5 years (Table 1). There are two parts to each 
program: an initial patient management problem and 
multiple choice questions. The patient management

problem begins with a short description of the patient, 
then allows for the selection of additional history from a 
list of possibilities (Figure 1). After further historical 
information and examination findings are presented, the 
user is given a choice of laboratory tests or other diag
nostic studies. Laboratory' results are usually presented 
immediately. Based on the information acquired, the user 
then chooses from the therapeutic options presented. 
The progress of the patient is reported, and further 
options are offered. After the case is finished, a critique of 
the user is provided (Figure 2). References are provided, 
which are primarily to Scientific American Medicine, the 
three-volume binder text that is basic to the program.

The program proceeds to multiple choice questions 
covering the clinical issues brought up by the case. Be
cause the questions arc generally based on information 
contained in Scientific American Medicine, the relevant 
sections of the book may be read before taking the 
examination. Immediate feedback is given after each 
question is answered. The answers to these questions arc
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A 67-YEAR-OLD KAN WITH DECLINING MEMORY <ANSWERS - SECTION #A>
With the understanding that a thorough medical history should be elicited, 
you would now pay particular attention to which of the following? Choose' 
as many as arc appropriate. (Type E when you have completed this section.)
1.. .‘Family history of neurologic disorder or early cognitive decline.
2.. .‘Change in sleeping pattern or loss of appetite.
3.. . ‘History of headaches.4.. .‘History of focal neurologic symptoms.
5.. .‘History of myoclonus or exaggerated startle response.
6. ..‘Symptoms of a gait disturbance or urinary incontinence.“...‘Use of alcohol or tobacc..
3 .. .‘Use of medications or illicit drugs.
9 . .  . ‘Further information concerning loss of interest in hobbies.
10.. ‘History of previous head trauma, subarachnoid hemorrhage, or meningitis.
11.. ‘Description of the time cu:sc o i onset of symptoms: slowly progressiveor stepwise.
12.. History of recent foreign travel.

< >. Enter your choice, (type E' done), then hit RETURN'.
F9=Rcvicw FlO-Qult (C) SCIENTIFIC AMERICAN INC.

Figure 1. Printout of D iscotest patient management problem 
screen. Items are marked with an asterisk as they are chosen.

recorded and are the basis for granting CME credits, 
which are acceptable for 4 prescribed hours by the Amer
ican Academy of Family Physicians. To get CME credit, 
a special scoring code number is generated when the 
program is completed; this number is mailed back to 
receive credit.

The user can rerun case simulations, changing the 
management and receiving a new score and critique. The 
questions can also be reviewed at a later time. The mul
tiple choice test, however, counts for credit only the first 
time the program is used.

This review was done using an IBM-PC compatible 
computer with a monochrome monitor. The specific 
D iscotest simulations reviewed include a 28-year-old 
woman with palpitations and chest pain; a 64-ycar-old 
man with postoperative fever, diarrhea, and dyspnea; a

A 67-YEAR-OLD MAN WITH DECLINING MEMORY 'SCORING OF SECTION #A>
2... Change in sleeping pattern or loss of appetite.
The .patient has not noted any changes. He sleeps well, and his 
appetite is good.

Selection score value = +5 (Data Collection)
Vegetative symptoms, such as difficulty in sleeping or change in appetite, 
could be a clue to underlying depression. Depression in the elderly often presents with symptoms of cognitive decline or pscudodementia. Pseudo
dementia can resolve with antidepressant therapy.

<>. Hit RETURN to sec next answer and critique.
(C) SCIENTIFIC AMERICAN INC.

Figure 2. Printout of D iscotest patient management critique 
screen. A score for each item selected is displayed along with a 
short commentary.

Figure 3. Cyberlog tutorial screen. The entire graphic image 
of the echocardiogram can be viewed by pressing the S key.

67-year-old man with declining memory; and an 18-vear- 
old man with rectal bleeding. The patient management 
problems are structured, so that history taking, examina
tion, testing, and treatment are in sequential order. O p
tions for additional history or examination findings are 
designed to focus on specific points that are pertinent to 
the problem at hand. The cases arc concise, providing a 
thumbnail sketch o f an illustrative patient rather than an 
in-depth examination of the patient.

D iscotest is supplied as a series by subscription, so 
there is no control by the subscriber over the topics 
covered each quarter. The program is text-based, and 
docs not use graphics to illustrate concepts or findings. 
The feedback critique in the patient management section 
is occasionally redundant, with the same information 
repeated on successive screens.

C yberlog

Cyberlog (Cardinal Health Systems, Inc, Edina, 
Minn), a computer-assisted CME program written for 
advanced medical students, residents, and practicing cli
nicians, has been published since 1985. Each issue covers 
in depth a different clinical topic. An extensive printed 
text, which usually exceeds 40 pages, is intended to be 
read first. It outlines the logic and reasoning behind the 
clinical decision-making processes in the topic’s subject 
area.

The computer software portion has three integrated 
parts that are used with the printed text for education: 
tutorials, case studies, and tools. The tutorials use com
puter graphics to help clarify principles as they arc pre
sented in the text (Figure 3). The case studies, based on
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Congestive Heart Failure Case 4

What do you want to do next?

1. Begin Lasix and potassium supplementation
2. Begin Lasix and angiotcnsin-converting-enzyme-inhibitor therapy, 

with potassium therapy as necessary
3. Obtain Doppler echocardiogram
4. Conduct exercise treadmill study
5. Perform cardiac catheterization, including coronary 

arteriography and endomyocardial biopsy
6. stop nonsteroidal anti-inflammatory drugs (NSAIDs)

Type selection number, then press Enter: >

FI Help P3 Back FS P7 F9 Lesson Menu
F2 Options F4 F6 F8 F10 Quit

Figure 4. Printout of Cyberlog case study screen. A number 
of options are presented to the user to choose from. Help 
screens are available with function keys.

actual patients, demonstrate the authors’ suggested ap
proach to actual clinical problems (Figure 4). The tools 
are a collection o f formulas, tables, diagrams, and other 
clinical aids that can be used in daily practice as well. 
CMH credit is obtained by answering a series o f multiple 
choice questions on paper and sending a form back to the 
publisher.

In the specific Cyberlog program reviewed, con
gestive heart failure, the printed text is quite complete, 
covering the pathophysiology' of congestive heart failure. 
The software tutorial provides computer graphics (some 
animated) to illustrate concepts from the printed mate
rial. The tools section highlights abnormal findings on 
seven modalities of testing commonly used in the evalu
ation o f congestive heart failure. This tools section can 
easily be accessed later during a clinical session to assist 
with the interpretation of a test from an actual patient. 
The graphics add a good visual reinforcement to the 
material under discussion in the tutorial and tools sec
tions. Although acceptable on a monochrome monitor, 
the graphics appeared much better when viewed using a 
color monitor.

Five case studies provide brief patient simulations to 
illustrate key points. Feedback for incorrect responses is 
usually immediate. Incorrect sequences of actions, how
ever, are not always detected. The program did not 
provide feedback when I failed to obtain any further 
history or to perform a physical examination, and instead 
jumped directly to ordering laboratory tests and guessing 
a diagnosis.

To obtain CME credit, an additional fee of $15 is 
required. Including the program I reviewed, 18 topics 
are now available (Table 2).

Table 2. Cyberlog Topics

Fluid, electrolyte, and acid-base balance

Management of type II diabetes

Hypertension

Acute respiratory failure

Selected environmental emergencies

Coronary artery disease

Major gastrointestinal disorders

Inflammatory arthritis

Thyroid diseases

Preventive methods in coronary' heart disease

Inpatient infectious diseases

Clinical pharmacology

Outpatient infectious diseases

Sports medicine: injury and treatment

Sports medicine: rehabilitation and prevention

Arrhythmias

Anxiety disorders

Congestive heart failure

Patient Simulator I I
Patient Simulator II (Knowledge House, Halifax, 
Nova Scotia), written for practicing primary care physi
cians, is a patient simulation with feedback at the end of 
the case on the user’s performance. The simulation is 
extensive, providing multiple menus of options for his
tory' taking, physical examination, laboratory testing, and 
therapies (Figure 5). An example of the level of detail of

Figure 5. Patient Simulator II history-caking screen. The 
mouse is used to select questions to ask the patient. The 
response is displayed in the rectangle below.
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Figure 6. Patient Simulator II physical examination screen. 
Findings are obtained by clicking on an examination method in 
the top row (inspection, palpation, auscultation, special instru
ments, neurologic) and an area for examination in the vertical 
column (head, chest, abdomen, upper extremities, lower ex
tremities) .

the program is the way the physical examination is con
ducted. The user must choose the part of the body to 
examine and the type o f examination to be conducted 
(inspection, palpation, auscultation, or other) (Figure 6). 
After treatment is prescribed, the user specifies when the 
patient should be seen again for follow-up. Time can be 
advanced, and the patient is seen again. The program also 
asks the user to make a list of possible diagnoses at 
various times during the simulation. Alternatively, the 
user may choose to enter diagnostic possibilities at other 
times by using the appropriate window.

The program uses pull-down menus, making selec
tion from the variety of options easier. On the IBM, 
Microsoft Windows is supplied on disk for the graphics 
interface. A mouse is strongly recommended, and 
Knowledge House is currently offering a free mouse to 
purchasers of the program. Although the program uses a 
graphics interface, information is provided as text except 
for the patient’s vital signs, which may be viewed in a 
graphic format.

Extensive help is available as “expert advice” in a 
pull-down menu. When the case is over, an evaluation of 
performance is provided. The user’s list of choices is 
compared with the expert’s list, accompanied by the 
reasoning behind the expert’s decisions. A review of 
questionable management decisions made by the user is 
also available. Evaluation of diagnostic reasoning com
pares the user’s list of diagnostic hypotheses with the 
expert’s list. A list of literature references for further

Table 3. Patient Simulator II Topics

Abdominal pain in the emergency room

Malaise and fatigue

Obstetrics

Tachypnea in the newborn 

Weakness and incontinence 

Fatigue and headaches 

Acute epigastric pain 

Infant growth and development 

Hypertension

Shortness o f breath and edema 

Cough, headache, and fever

reading is available in another menu. Health care costs 
are available with some simulations.

The program was reviewed on an IBM PS/2 model 
30 with a hard drive. There was some initial difficulty in 
setting up the program to work with a mouse, but this 
was easily solved with a telephone call to the publisher. 
Setup for users without a hard drive requires creating 
two disks to be used as start-up disks. Creating these 
start-up disks may be confusing for novice computer 
users. Setup for hard drive owners is much simpler.

The two Patient Simulator II cases I reviewed 
were fairly realistic: a 22-vear-old woman who presents 
to the physician’s office with abdominal pain, and a 
38-ycar-old man who comes to the emergency room with 
epigastric pain. Nine other cases arc available (Table 3). 
This program is more advanced than other patient sim
ulation programs I have seen. Other programs designed 
for medical students stop after the initial laboratory 
workup, rather than continuing on to include therapy 
and follow-up.

There were a few minor drawbacks to the program. 
Because the program is Canadian, some medication 
names may not be familiar to US physicians, especially if 
the generic name is not provided on the menu. Each case 
provides a good list of references, but it should not be 
available until the end of the case to prevent prematurely 
learning the final diagnosis. Several options, including a 
save function to record the current status of the patient 
for later retrieval to continue the simulation, have not 
been implemented. A new version scheduled for comple
tion in early 1992 should correct some o f these problems.

Summary and Recommendations
J

Each program reviewed has its own strengths and weak
nesses. Cyberlog should appeal to those who like to
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learn by reading tcxtbrxiks but also want simple com
puter graphics and case simulations to reinforce key 
ideas. I he program is designed for the user first to learn 
about the topic, and then to apply it to the case studies. 
A growing collection o f topics is available, with three 
new topics planned each year. An added bonus is a tools 
section that can be called up for reference during patient 
care.

In contrast to Cyberlog, D iscotest is designed 
for the user to try the patient management problems first, 
then do some reading on the topic before proceeding to 
the multiple choice questions. The multiple choice ques
tions are best used in conjunction with the published 
text, Scientific American Medicine. The contents of the 
patient management portion of D iscotest are the same 
as the paper Discotest, available free to subscribers to 
Scientific American Medicine. Over 100 cases are now 
available and new cases are created quarterly.

Patient Simulator II is for those who like to 
learn by doing. The cases provide the most detailed 
simulation of patient care of anv commercial computer 
CME available. Currently there are 11 cases available.

Computer CME. is not for every physician, but the 
increasing variety and quality of programs available 
makes them more attractive for physieians. There is no 
one perfect computer CME program for all family phy
sicians. Depending on the needs ot the physician and the 
style of learning, a program can usually be found to meet 
the educational needs of the physician. Prospective buy
ers should be aware that other computer CME programs 
are available as well, with varying degrees of quality.

The future holds even more promise as technology 
continues to advance. All three programs reviewed here, 
including Patient Simulator II, provide text in re

sponse to an inquiry for information about the patient. 
Interactive video allows portions o f actual patient inter
views to be played back in response to questions, includ
ing the patient’s inflections o f tone and nonverbal com
munication. Unfortunately, the hardware required for 
interactive video is expensive, limiting home use, and the 
cost of development of worthwhile interactive video pro
grams is very high.

References

1. Huth EJ: The information explosion. Bull NY Acad Med 1989; 
65:647-61.

2. Wentz DK, Gannon MI, Osteen AM. Continuing medical educa
tion. JAMA 199d; 264:836-40.

3. Gruppen LD. Physician information seeking: improving relevance 
through research. Bull Med Library Assoc 1990; 78:165-72.

4. American Academy of Family Physicians. Facts about: family prac
tice. Kansas City, Mo: American Academy of Family Physicians, 
1991.

5. Hogg W. Computerized CME for family physicians. Physicians 
Comput 1991; 9:18-27.

6. Piemme TE. Computer-assisted learning and evaluation in medi
cine. JAMA 1988; 260:367-72.

7. Breeling JL, Sundlie L. Cardiopulmonary physicians’ preferred 
formats for continuing medical education. Chest 1990; 98:746-8.

8. Kolb DA. The learning style inventory: self-scoring test and inter
pretation booklet. Rev ed. Boston: McBer & Co, 1985.

9. Hotfer EP, Barnett GO. Computers in medical education: obser
vations from 15 years’ experience. MD Comput 1986; 3:6-7.

10. Brown RL, Carlson BL. Early diagnosis o f substance abuse: eval
uation of a course of computer-assisted instruction. Med Educ 
1990; 24:438-46.

11. Wu AH, LaRocco M, Fath SJ, Simon FA. Evaluation of computer 
case simulations for teaching clinical pathology to second-year 
medical students. Ann Clin Lab Sci 1990; 20:154-60.

12. Feldman RD, Schoenwald R, Kane J. Development o f a comput
er-based instructional system in pharmacokinetics: efficacy in clin
ical pharmacology teaching for senior medical students. J Clin 
Pharmacol 1989; 29:158-61.

604 The Journal of Family Practice, Vol. 34, No. 5, 1992


