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Asystematic review of randomized clinical trials was con-
ducted to evaluate the acceptability and usefulness of
computerized patient education interventions. The
Columbia Registry, MEDLINE, Health, BIOSIS, and
CINAHL bibliographic databases were searched.
Selection was based on the following criteria: (1) ran-
domized controlled clinical trials, (2) educational patient-
computer interaction, and (3) effect measured on the
process or outcome of care.

Twenty-two studies met the selection criteria. Of these,
13 (59%) used instructional programs for educational
intervention. Five studies (22.7%) tested information sup-
port networks, and four (18%) evaluated systems for

hedlth assessment and history-taking. The most fre-

ommunication between the patient and
the family physician is a key factor
affecting both the process and outcome

of care. Well-informed patients are
ore likely to become active partners

in the management of their own
Occasionally, evidence contrary to this accepted
beliefpoints in a different direction. An education-
a intervention presented to mothers did not
improve the rate of immunization in infants by the
age of 12 months.4Two simple educational inter-
ventions that encouraged adult patients to seek
health maintenance information did not have a sig-
nificant impact on their desire to initiate discus-
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quently targeted clinical application area was diabetes
mellitus (n=7). All studies, except one on the treatment of
alcoholism, reported positive results for interactive edu-
cational intervention. All diabetes education studies, in
particular, reported decreased blood glucose levels
among patients exposed to this intervention.
Computerized educational interventions can lead to
improved health status in several major areas of care, and
appear not to be a substitute for, but a valuable supple-

ment to, face-to-face time with physicians.

KEY WORDS. Clinical trials; computer-assisted instruc-
tion; controlled clinical trials; patient education; random-
ized controlled trials. (J Fam Pract 1997; 45:25-33)

sions about or make lifestyle changes for health
maintenance.6

Computers are gaining popularity as a tool for
providing information and education in the health
care field. Still, there is some disbelief concerning

healfifignt acceptance of computers and the successful

contribution of computerized educational interven-
tions. For example, an evaluation of a psychiatric
patient interview system revealed that 10 of 27 sub-
jects were not comfortable interacting with a com-
puter.6 In another study, investigators found that
many patients were apprehensive about touching
the screen or using the mouse.7What is needed as a
guide to clinical practice is a systematic evaluation
of past experience about patient acceptance of com-
puters and the impact of computerized patient edu-
cation on health care processes.

With the explosive growth of Internet access,
many more patients are now online than just a few
years ago. Moreover, some patients are coming to
their family physicians after researching the Internet
about their condition. In advising the use of this tech-
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nology for the educational benefit of their patients,
family physicians should be equipped with the scien-
tific evidence about how this technology can be used
effectively. Web sites could become clinical
resources if they incorporated the most successful
interactive computerized patient education tech-
niques that have been substantiated in clinical trials.

Many questions, however, need to be answered.
Do interactive computer-patient educational inter-
ventions contribute to improved health status? Will
computers continue to be adjuncts rather than sub-
stitutes for health care? Will certain clinical areas
benefit more than others? Systematic analysis of
controlled evidence from previous studies on the
effect of computerized patient education may
answer these questions. In this review of randomized
controlled clinical trials, educational computer-
patient interactions were evaluated for usefulness,
acceptability, and impact on health care processes
and outcomes.

REVIEWING THE LITERATURE

Systematic literature searches identified controlled
clinical trials in which patients interacted directly
with a computer system to receive or provide infor-
mation. We searched the Columbia Registry of
Information and Utilization Management Trials8(an
electronic database established in 1991 to provide
researchers with a comprehensive collection of ran-
domized controlled trials), MEDLINE, Health, BIO-
SIS, and CINAHL. Search terms included: computer,
patient education, interactive, randomized con-
trolled trials, and controlled clinical trials. The
retrieved studies were screened to select those that
met the selection criteria, namely: (1) randomized
controlled clinical trials, (2) educational computer-
patient interaction, and (3) effect of measures on the
process or outcome of care. Studies were selected
only if they met all three selection criteria

The quality of eligible trials was evaluated using a
quality evaluation form consisting of 20 questions
aimed at assessing site, sample, randomization,
process of observation, data quality, and statistical
analysis.9 Each study could score points from 1 to
100. Quality assessments were performed indepen-
dently by trial investigators, and discrepancies were
eliminated by arriving at a consensus through dis-
cussion. The mean quality score for the studies was
78.8 (range 64 to 94). All studies exceeded the pre-
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determined threshold of methodologic qulity.
Following quality assessment, practical information
was summarized using a data extraction form. Each
summary included a description of the subjects, st-
ting, types of intervention, the effect of the variables
measured, and the direction of effect. The effective-
ness guidelines were analyzed to assess the resuts
of the educational patient-computer interaction in
terms of outcomes and their significance.

Interventions used in the studies were grouped
into one of the following categories: interactive
instructional computer programs, computerized
health assessment and history-taking, and computer-
ized information support networks. The studies
were organized by clinical area under each of these
three categories.

RESULTS OF SEARCH

Studies were selected only if they met all three selec-
tion criteria named in the preceding section.
Searches originally produced 31 articles that were
manually screened to ensure direct patient-comput-
er interaction. Studies that produced printed outputs
to be mailed to the patient were excluded, as were
those in which the computer generated infonuation
for the providers to convey to the patients. The ai-
teria of random assignment were applied rigorously,
A study was included only if the subjects were
assigned randomly to control and experimental
groups. This eliminated nine articles, leaving 22 din-
ical trials that met the selection criteria.

Sample size in the 22 studies ranged from 18
1003 subjects and population age ranged from 12
to 91 years. There were three studies involving
adolescents (age range, 12 to 20 years). Of the l9
studies that used adults, two included only rrele
subjects and three included only female subjects.
Eight studies provided data about the educational
level of the subjects, but only two studiesXlreport-
ed testing the computer experience of participants
through a baseline survey. Education or computer
experience was not a prerequisite for participation
in any of the studies.

The clinical areas covered by the studies included
diabetes, asthma, AIDS/HIV, arthritis, Alzheimer’s
disease, stress management, hypertension, occupa-
tional rehabilitation, alcoholism, and general health
management. Thirteen eligible studies (59%) tested
interactive instructional computer programs tet



allowed users to input data or respond to questions.
Four studies (18%) used a format of questionnaires
to assess the health or clinical condition. Five stud-
ies (23%) applied computer network technology to
educate patients.

Instructional Computer Programs

In clinical trials of interactive computer programs,
educational information was provided about general
health-related problems, diseases, or a specific diag-
nosis (Table 1). Six trials provided patient education
related to diabetes mellitus. Two trials tested asthma
education. The instructional programs in the articles
were menu-driven and offered self-paced learning by
allowing users to input data or respond to prompted
questions.

One study applied interactive multimedia (inter-
active computer programs that combine audio,
video, text, and graphics to communicate education-
a messages) to enhance an instructional program
about hypertension.D In general, the intervention
periodwas long for diabetes studies, lasting between
3and 12 months, but in one study the intervention
period lasted as long as 19 months.2

The average duration of computer-assisted inter-
vention was 30 minutes (range, 10 to 210 minutes).
An educational module on the medical effects of
alcohol, however, took between 45 and 50 minutes,B
and a self-paced instruction program on rheumatoid
arthritis lasted up to 3.5 hours.}¥ User satisfaction
with most of the instructional programs was evalu-
ated by using a 20- to 30-item questionnaire, which
required additional time.

Study results on the following subjects were
noted:

Diabetes mellitus. Studies that provided dia-
betes education on how to monitor blood glucose
levels and information on other preventive care
measures reported a 10% to 20% decrease in
patient blood glucose levels.B6 Although there
was no significant difference between groups in
the knowledge scores, increased involvement in
the management of their diabetes was reported by
40% more subjects in the intervention group than
in the control group.BUse of instructional com-
puter programs also resulted in increased knowl-
edge about diabetes (40% higher)®Band nutrition.T7
Ore study demonstrated that use of the instruc-
tional computer program using complex correc-
tive feedback instead of the simple right or wrong
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feedback was associated with higher knowledge
scores (85.85% vs 76.25%).8B In another study,
patients in the computer intervention group spent,
on average, 39% more time with their physicians
(21.2 minutes vs 12.9 minutes) than did patients in
the control group who kept a logbook to monitor
blood glucose levels.BIn addition, the intervention
patients were more satisfied with care delivery
and exhibited a more positive attitude toward
monitoring their own blood glucose levels than
did the control group.®A wallet-sized computer-
ized decision-support system for adjusting insulin
dosage was equivalent to direct consultation with
a medical team, but more readily available.D

Asthma. The two asthma studies evaluated
instructional computer programs to educate patients
about allergen-avoidance activities.2Z22 The studies
reported that patients who used the computer pro-
grams in addition to traditional education showed
greater gains in knowledge (6% higher scores) and
compliance (56% lower mean daily asthma symptom
scores in weeks 9 and 10) with asthma management
strategies than those who received only traditional
instruction.

Hypertension. In the hypertension study, the
patients in the experimental group used a multi-
media educational program, whereas those in the
control group used a regular education program to
leam about hypertension. The intervention led to
significant increase in knowledge scores among
users of the multimedia educational program. The
greater difference was noted among patients
whose initial knowledge score was low, who were
less than 65 years old, and whose hypertension
was diagnosed more than 6 months ago.D

Rheumatoid arthritis. The authors of the study
on rheumatoid arthritis reported that patients who
used the computer program had a 15% increase in
knowledge scores, whereas there was no change in
the scores of those in the control group receiving
conventional education. In addition, 75% of the
patients in the intervention group stated that the
computer-based instruction was responsible for
improvement in care taken to protectjoints, amount
of rest, increased hopefulness of a good prognosis,
and an increased belief in a chance to affect their
health status.1l

Urine specimen collection. The study address-
ing urine specimen collection procedures compared
computer-generated instruction with spoken and
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TABLE 1

Randomized Trials of Instructional Computer Programs

Trial/Year

Huss et al,2
1991

Huss etal, 21992

Alterman and
BaughmanB3

Wetstone et al, 4
1985

Horan et al,16
1990

Kim and Phillips,18
1991

Leche et al, 15
1992

Marrero et al,19
1989

Peters et al,
1991

Wheeleretal, I7
1983

Said et al,”
1994

Leirer et al,24
1988

Fisher et al,3
1977

Quality

90

85

94

77

81

78

68

81

84

64

77

72

84

Site

Allergy Clinic

at a tertiary
medical center,
Washington, DC

Allergy Clinic at
a tertiary
medical center,
Washington, DC

Medical Clinic
and Alcoholic
Treatment Program
at the Philadelphia
VA Medical Center

Multipurpose
Arthritis Center,
University of
Connecticut School
of Medicine,
Kensington, Conn

Endocrinology clinic
and drug store

Information not
provided

Department of
Diabetology and
Endocrinology

Department of
Pediatrics and
Medicine, University
of Indiana

Diabetes education
center

Diabetes Research
and Training Center

Department of
Hypertension at
Broussais Hospital
in Paris, France

Senior citizen
community center

Department of
Medicine, Harvard
Medical School and
Beth Israel Hospital,
Boston, Mass

Patient Sample

52 newly
diagnosed, atopic
asthmatic outpatients

52 newly
diagnosed, atopic
asthmatic outpatients

126 men receiving
VA medical care

36 rheumatoid
arthritis patients who
volunteered to
participate when
asked

20 diabetic
outpatients

24 outpatients

19 diabetic patients

29 insulin-dependent
adolescents

42 insulin-dependent
patients

32 insulin-dependent
patients

158 hypertensive
patients

16 seniors with a
mean age of 72 years

99 women
undergraduates
recruited from 5
colleges in Boston,
Mass

Intervention

Asthma education
with supplementary
computer education

Asthma education
with supplementary
computer education

Interactive and highly
structured computer
program to educate on
medical effects of alcohol

A 10-topic, menu-driven,
interactive education program
on rheumatoid arthritis

Problem solving and goal-
setting using Diabetes-in-self-
control (DISC) system

Two 12-14 minute diabetes
education videotapes, plus
computer-based drill with
complex corrective feedback

Computer-assisted data
management systems, using
CamitS2 and Cadmo
simulation programs

Diabetic self-control by
reviewing glucose data in
computer-generated statistical
graphical formats with the
physician

W allet-size learning memory
decision-support system to
adjust insulin dose

CAIA/IDEO, a menu driven
system for diabetes education

ISIS, an interactive multimedia
computer program to provide
education about hypertension

Computer-assisted instruction
to teach medication recall
techniques to the elderly

Interactive computer
instruction on how to collect a
clean specimen

Effect

HDMRS and
OCECM

HDMRS and
OCECM

Information retention
and significance
of changes

Knowledge of
rheumatoid arthritis,
health locus of control
(HLOC), compliance,
reaction to the
computer lesson

Diabetes knowledge
scores

Diabetes knowledge
scores, pre-dinner

blood glucose levels,
frequency of testing

Blood glucose levels

Blood glucose levels,
compliance, attitude,
learning, self-
monitoring and quality
of interaction

Blood glucose level,
self-monitoring
frequency,
hypoglycemic
frequency

Nutritional knowledge
and skills

Knowledge about
hypertension

Nonadherence in
hours and knowledge
recall scores

Bacterial counts and
number of patients
reporting problems in
carrying out the
procedure

HDMRs denotes House Dust Mite Asthma Self-Rating Scale; OCECM, Observation Checklist of Environmental Control Measures.
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written instruction and found that computer-based
instruction resulted in the fewest procedural prob-
lens and the cleanest specimens (66% cleaner than
thet of the spoken and 54% cleaner than that of the
written instructions groups) collected.3

Medication-recall training. The medication-
recall training study reported that the subjects in the
computer-assisted instruction group showed 20%
less total nonadherence than those in the control
group who received object-recall training (30% vs
10%)-4

Alchoholics. Alcoholics who used an interactive
educationprogram on medical effects ofalcohol had
ro greater information gain or overall learning than
subjects who received videotaped instruction,
althoughboth groups showed an increase in baseline
knowledge. The computer group, however, reported
ahigher level of satisfaction with the program.B
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Computerized Health Assessment and
History-taking

Computerized health assessment and history-tak-
ing was evaluated in four of the 22 studies (Table
2). In each of these studies, interviewer and
paper-based format was replaced with a comput-
er system that obtained responses to routine
health questions or gathered information about
an illness. The responses were scored, analyzed,
and reported by the computer program, some-
times with feedback on negative responses.

The results are presented below:

Alcohol treatment. Patients presenting for
alcohol treatment rated computer-administered
interviews more favorably than physician-con-
ducted interviews and reported 30% higher levels
of consumption of alcohol. The increased con-
sumption reported was presumably a more accu-

TABLE2

Randomized Trials of Computerized Health Assessment and History-taking

Trid Quality Site

Aiemi and Higley,® 81 Cleveland State

1995 University,
Cleveland, Ohio

Lucas et al,5 77 Alcohol Clinic of the

1977 Southern General
Hospital, Glasgow,
United Kingdom

Maitland and Mandel, 27 79 Occupational

1994 Rehabilitation
Center, University
of Calgary, Alberta,
Canada

Millstein and Irwin, 8 82 Adolescent

1983

Medicine Unit,
Department of
Pediatrics, School
of Medicine,
University of
California, San
Francisco

Patient Sample

96 university
faculty and staff

36 male
alcoholic
patients

36 men and
12 women
occupational
rehabilitation
patients

108 adolescent
girls

Intervention

Computerized
health-risk
assessment and
advisement using
AVIVA, a talking
computer program

Computer-
administered
questionnaire to
assess alcohol
problem

Computer-assisted
intake evaluation,
using Sickness
Impact Profile (SIP)

Interactive
computerized
interview for health
and sexual history

The Journal of Family Practice, Vol

Effect

Intent to change
behavior, satisfaction
with AVIVA regarding
accuracy,
understanding,
convenience, ease of
use and accessibilty

Alcohol consumption,
drinking behavior,
symptoms

Comfort,
understanding, ease
of use, preference of
method

Preference for the
method of interview,
and reasons for their
choice
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rate report in comparison with a face-to-face
interview, where there is a desire to present one-
self in the best possible light. When subjects
were asked to compare psychiatrists and com-
puters as interrogators of patients with alcohol-
related illnesses, 64% of patients returned their
questionnaires. Seventy-five percent of these
patients rated the acceptability of the computer
interview higher than that of a personal inter-
view.5

Health-risk assessments. AVIVA is a talking
computer program that assesses health risks for
smoking, high blood pressure, high cholesterol,
lack of seat belt use, physical inactivity, alcohol
abuse, and obesity, and advises program users on
how to reduce risks as well as referring them to
additional information. Of all subjects in the
experimental group, 71% accessed AVIVA, and
61% found the system “accurate, current, easy to
understand, convenient, affordable, easy to use,
interesting and accessible.” They also rated
AVIVA higher in quality of information than other
sources such as television and magazines.®b

Occupational rehabilitation. Significantly
greater scoring efficiency (average time 309 vs
39 minutes) was noted in an occupational reha-
bilitation study that documented the develop-
ment and testing of a computerized version of
the Sickness Impact Profile for patients. In the
study, the computer was chosen over the paper-
based format for ease of use by 90% of the users,
for preference of the method by 83%, for com-
fort by 43%, and for understanding by 30% of the
users.

Sex behavior in adolescents. A study that
assessed the acceptability of computerized histo-
ry-taking of sexual behavior in adolescent girls
documented that subjects in face-to-face and
written interviews denied engaging in the specif-
ic sexual behavior 75% more often (on six of
eight items) than subjects who were interviewed
by a computer. Although the proportion of sub-
jects who denied engaging in specific sexual
behavior was the same in the three groups, 20%
more subjects in the computer group than in the
face-to-face group said that they enjoyed the sur-
vey because it was easy to use and fun.
Confidentiality and privacy of the method were
other reasons for their preference of the comput-
er format over other methods.®B
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Computerized Information Support

N etworks

Five trials evaluated computers with modems ad
interactive telephone systems to establish infor-
mation support networks for provider-patient ad
patient-to-patient communication (Table 3). The
networks were used to provide distance delivery
of clinical advice, assistance in decision-making,
and emotional support. Patients in the studies
used communications technology to access tte
computers from a remote location. No time oo
straints were reported because the networks were
accessible 24 hours a day.

ComputerLink. A study that evaluated te
use of a free public computer network called
ComputerLink was designed to provide communica-
tion, information, and decision support. The system
consists of an electronic encyclopedia of illness-spe-
cific information, electronic bulletin board, privatee
mail, and decision-support system. The participants,
54 persons with AIDS and 102 caregivers of patients
with Alzheimer’s disease, were randomly assigned
the control and experimental groups. The study doc-
umented that AIDS patients used the system rnore
often than the caregivers, and unlike caregivers, tre
AIDS patients tended to use the network more often
during late night hours. Both groups used Private
Mail and Forum, the communication functions oftte
ComputerLink network, approximately 10 times &
frequently as they used the information and ded-
sion-support functions (10,412 vs 958 accesses for
patients with AIDS, and 5,612 vs 609 accesses for
caregivers of patients with Alzheimer’s disease).R

CHESS. In another study that assessed CGHESS,
an information and decision-support communication
network for HIV-infected patients, patients using tre
networks had decreases in ambulatory care oosts
(10%), in time spent with providers (21%), in aer-
age probability of hospital admissions (26%), inaver-
age length of a hospital stay (90%), and in cost of
inpatient care ($605).D

Stress management. The stress management
study, in which an interactive telephone system
spoke in a digitized voice and advised callers by rec-
ognizing their touch-tone responses, found that
active involvement by subjects and care providers
was the key to more frequent use of the network ad
a higher rating score. The study documented thet
there was a 28% increase in the number of days sub-
jects used the system and a 23% increase in the rum



her of calls made if they were given homework of
practicing stress-management techniques and if
messages to them were personalized.®

Stanford Health-Net. The Stanford Health-Net
study, which promoted appropriate self-care and
preventive activities through electronic mail, bulletin
board system, information and referral listings and
self-help information library, documented a signifi-
cantdecrease (22.5%) in the mean number of ambu-
latory care visits among the intervention group as
compared with the control group. Additionally, in the
intervention group, subjects’ perceived confidence
in preventing sexually transmitted diseases was
almost six times that of the control group, and their
confidence in preventing herpes was more than dou-
ble that of the control group. There were no signifi-
cant differences, however, between groups in total
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hospitalizations and confidence ratings for self-care
items and preventive care skills.1L

Diabetes mellitus program. Diabeto is a system
that connects diabetic patients through Minitel, the
French public videotex network, for diet education
and counseling. A 10% decrease in blood glucose
level and 13% increase in knowledge about diabetes
were reported in those who used the system.3

DISCUSSION

Interactive computerized educational interven-
tions can produce significant benefits in major
areas of patient care. While educational computer
systems are developed by those who are believers

of this technology, the tests involved randomly
allocated patients, and most trials demonstrated

Randomized Trials of Computerized Information Support Networks

Trial Quality Site

Brennan,121994 84 Case Western
Reserve
University,

Cleveland, Ohio
Gustafson et al,291994 79 Center for Health
Services Research
and Analysis,
University of
Wisconsin at
Madison
Robinson,11 1989 94 Stanford
University School
of Medicine,
Stanford, Calif

Schneider et al,3 1994 72 Yale University
School of
Medicine, New

Haven, Conn

Turnin et al,3 1992 90 Outpatient clinic in
a French university

hospital

Patient Sample

54 patients with AIDS
and 102 caregivers of
Alzheimer disease

204 HIV-infected
patients plus a pilot
cohort of 9 women

1003 graduate and
undergraduate
university students

267 people who
enrolled in the stress
management
program

105 insulin-
dependent patients

Intervention

ComputerLink, a
public computer
network system

CHESS,an interactive
computer based
communication
system for decision
support and
networking

Health-Net, a health
promotion computer
network consisting of
e-mail, bulletin board,
information and
referral listings, and a
self-help information
library

Computer interactive
telephone access via
digitized voice with
touch tone recognized
caller response for
stress management

Diabeto, individualized
computer-assisted
diet education and
counseling system

Effect

Number of
encounters and
function access to
ComputerLink

Quality of life, risk
attitude and
behaviors, health
services utilization and
average hospital cost
per person, per month

Health-Net utilization
and confidence ratings
for self-care and
preventive skills

Helpfulness ratings,
number of days calls
were made, number of
calls

Dietetic knowledge,
dietary habits,
metabolic balance
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superior effect.

The results of some of the studies, such as
those involving diabetes, asthma, and arthritis,
indicate that computers may be the preferred edu-
cational method for patients with chronic dis-
eases that require a high degree of self-manage-
ment and involvement. Computers help patients
take better care of their conditions by providing
access to the necessary information. Increased
understanding of the clinical disease, a benefit
that was frequently noted, may have contributed
to patients’ positive attitudes by eliciting in the
patients feelings of greater control and increased
confidence in their ability to effect positive
changes in their health status.

In some of the studies, the patients seemed more
willing to confide in computers than in human inter-
viewers, possibly because the computers were per-
ceived as nonjudgmental or evoked less embarrass-
ment on sensitive subjects. Some patients may have
felt unable to adequately express themselves during
a time-constrained patient-provider encounter. The
results from the health assessment and history-tak-
ing studies indicated that computers were particu-
larly useful when confidentiality and privacy were
matters of concern. Regardless of the reasons under-
lying the preference for computer communication,
this finding indicates that computerized educational
intervention may be more effective than other edu-
cational methods for some patients. As an extension
of computerized educational intervention supported
by the evidence, network-based education may be
appropriate for many other chronic diseases, and
studies of such interventions are very much needed.

Subject age did not appear to affect the accept-
ability of the computerized educational methods
used in these studies. Significant positive results
were shown for studies dealing with subjects of all
ages, from children to tire elderly. Subjects in almost
all the studies had reasonable reading and compre-
hension levels. The results in people with low read-
ing ability have not been established. Computerized
physician-patient communication may be facilitated,
however, by programs that present, in language the
patient can easily understand, information that can
be obtained at the patient’s individual pace and, in
the case of network systems, at a time and location
that are compatible with the patient’s schedule, espe-
cially useful for patients with limited access to
health care. Computerized educational methods may

32 The Journal of Family Practice, Vol. 45, No. 1 (July), 1997

also be more efficient for physicians who, because of
busy clinical schedules, are limited in the amountd
time they can spend with a single patient.

A vast amount of health information is beirg
made available on the Internet. New health sitesae
being created every day.23 Creators of these dtes
believe that by providing health information eec-
tronically to people, the health of the world’s popu
lation can be improved.3! Given the thousands o
Internet-based health education sites and the paud-
ty of controlled trials on their efficacy, nore
research is needed to specify what sort of computer-
ized patient education does really result in positive
changes of health status.

Family physicians who recommend the use o
patient education systems as they become widely
available on the Internet may have to prepare them:
selves by identifying reliable Web sites. They will
then be able to target their advice toward systens
and sites likely to provide benefit for their patients.
Such applications involve chronic diseases, diseases
of a sensitive nature that benefit from privacy in
communication, or diseases in which simplified la
guage and self-paced instruction is of advantage.
Equipped with the impressive results from the ret-
work studies and emphasis on applications o
proven benefit by controlled evidence, family physi-
cians can have a positive impact especially on tre
health status of their homebound patients as te
access to the Internet expands.

Positive evidence from the reviewed studies
opens up avenues not only for the use of the Intemet
for providing better care, but also for the use of in
office computer systems for education (ie, informed
consent for prostate-specific antigen testing, infor-
mation about flexible sigmoidoscopy, and other pre-
ventive care promotion). Increased use of computer
technology, including Internet, as cost, access, ad
availability barriers decline should have a positive
effect on computerized patient education. Although
computers cannot be substitutes for physicians,
dovetailing their face-to-face time with computer-
ized patient education may be an approach with opti-
mum benefits to all those involved in providing
health care.
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