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A systematic 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 
health assessment and history-taking. The most fre

C
ommunication between the patient and 
the family physician is a key factor 
affecting both the process and outcome 
o f care. Well-informed patients are 
more likely to become active partners 
in the management o f their own health.1"3 

Occasionally, evidence contrary to this accepted 
belief points in a different direction. An education
al intervention presented to mothers did not 
improve the rate o f immunization in infants by the 
age of 12 months.4 Two 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 
patient acceptance o f computers and the successful 
contribution o f computerized educational interven
tions. For example, an evaluation o f a psychiatric 
patient interview system revealed that 10 o f 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.7 What is needed as a 
guide to clinical practice is a systematic evaluation 
o f past experience about patient acceptance o f com
puters and the impact o f computerized patient edu
cation on health care processes.

With the explosive growth o f 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 o f this tech-
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nology for the educational benefit o f 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 o f 
controlled evidence from previous studies on the 
effect o f computerized patient education may 
answer these questions. In this review o f 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 o f 
Information and Utilization Management Trials8 (an 
electronic database established in 1991 to provide 
researchers with a comprehensive collection o f 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 o f measures on the 
process or outcome o f 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 o f 20 questions 
aimed at assessing site, sample, randomization, 
process o f 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

determined threshold o f methodologic quality. 
Following quality assessment, practical information 
was summarized using a data extraction form. Each 
summary included a description o f the subjects, set
ting, types o f intervention, the effect o f the variables 
measured, and the direction o f effect. The effective
ness guidelines were analyzed to assess the results 
o f the educational patient-computer interaction in 
terms o f outcomes and their significance.

Interventions used in the studies were grouped 
into one o f 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 cri
teria o f 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 clin
ical trials that met the selection criteria.

Sample size in the 22 studies ranged from 18 to 
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 19 
studies that used adults, two included only male 
subjects and three included only female subjects. 
Eight studies provided data about the educational 
level o f the subjects, but only two studies1011 report
ed testing the computer experience o f participants 
through a baseline survey. Education or computer 
experience was not a prerequisite for participation 
in any o f 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 that
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allowed users to input data or respond to questions. 
Four studies (18%) used a format o f 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 o f 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
al messages) to enhance an instructional program 
about hypertension.10 In general, the intervention 
period was long for diabetes studies, lasting between 
3 and 12 months, but in one study the intervention 
period lasted as long as 19 months.12

The average duration o f 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,13 
and a self-paced instruction program on rheumatoid 
arthritis lasted up to 3.5 hours.14 User satisfaction 
with most o f 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.1516 Although there 
was no significant difference between groups in 
the knowledge scores, increased involvement in 
the management o f their diabetes was reported by 
40% more subjects in the intervention group than 
in the control group.16 Use o f instructional com
puter programs also resulted in increased knowl
edge about diabetes (40% higher)16 and nutrition.17 
One study demonstrated that use o f the instruc
tional computer program using complex correc
tive feedback instead o f the simple right or wrong

feedback was associated with higher knowledge 
scores (85.85% vs 76.25%).18 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.19 In 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.19 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.20

Asthma. The two asthma studies evaluated 
instructional computer programs to educate patients 
about allergen-avoidance activities.21,22 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 o f 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.10

Rheumatoid arthritis. The authors o f 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 o f those in the control group receiving 
conventional education. In addition, 75% o f the 
patients in the intervention group stated that the 
computer-based instruction was responsible for 
improvement in care taken to protect joints, amount 
o f rest, increased hopefulness o f a good prognosis, 
and an increased belief in a chance to affect their 
health status.11

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 Quality Site Patient Sample Intervention Effect

H uss e t a l,2' 
1991

90 A lle rgy C lin ic 
a t a  te rtia ry  
m ed ica l center, 
W ash ing ton , DC

5 2  new ly 
d iag nose d , a to p ic  
as th m a tic  ou tpa tie n ts

A s th m a  ed uca tion  
w ith  sup p lem enta ry  
c o m p u te r ed uca tion

H D M R S  and 
O C E C M

H uss e ta l,22 1992 85 A lle rgy C lin ic  a t 
a  te rtia ry  
m ed ica l center, 
W ash ing ton , DC

5 2  new ly 
d iagnosed , a to p ic  
as th m a tic  ou tpa tie n ts

A s th m a  ed uca tion  
w ith  sup p lem e n ta ry  
c o m p u te r ed uca tion

H D M R S  and 
O C E C M

A lte rm an and 
B au g h m a n 13

9 4 M edica l C lin ic 
and A lcoho lic  
T reatm ent P rogram  
a t th e  Ph ilade lph ia  
VA M edica l C en te r

126 m en receiving 
VA m ed ica l care

In teractive  an d  high ly 
s tru c tu re d  co m p u te r 
p rog ra m  to  ed u ca te  on 
m ed ica l e ffects  o f a lcoho l

In fo rm a tion  retention 
and s ign ificance 
o f changes

W ets to ne  e t a l,14 
1985

77 M u ltip u rp ose  
A rth ritis  Center, 
U n ivers ity  o f 
C o n n e c ticu t S choo l 
o f M ed ic ine , 
K ensing ton , C onn

3 6  rheum a to id  
arth ritis  p a tien ts  w h o  
vo lun teered  to  
pa rtic ipa te  w hen 
asked

A  1 0 -top ic , m enu-d riven , 
in te rac tive  ed uca tion  p rogram  
on  rh eum a to id  arth ritis

K now led ge  o f 
rheum a to id  arthritis, 
health  locus o f control 
(HLOC), com pliance, 
reaction  to  the  
c o m p u te r lesson

H oran e t a l,16 
1990

81 E ndo crino lo gy  c lin ic 
an d  d rug  sto re

2 0  d iabe tic  
ou tpa tie n ts

P rob lem  solv ing and g o a l
se tting  us ing D iabe tes-in -se lf- 
con tro l (DISC) system

D iabe tes know ledge 
scores

K im  and P hillips,18 
1991

78 In form ation  no t 
p rov ided

2 4  ou tpa tie n ts Tw o 1 2 -14  m inu te  d iabe tes  
ed uca tio n  v ideo tapes, plus 
c o m p u te r-b a se d  drill w ith  
co m p le x  co rrec tive  fe e d b a ck

D iabe tes know ledge 
scores, pre-d inner 
b lo o d  g luco se  levels, 
fre que ncy  o f testing

Leche e t a l,15 
1992

68 D epa rtm e n t o f 
D iabe to logy and 
E ndocrino logy

19 d iab e tic  pa tien ts C om p u te r-ass is te d  da ta  
m a nage m en t sys tem s, using 
C am itS 2  and C adm o 
s im u la tion  p rogra m s

B lood  g luco se  levels

M arrero  et a l,19 
1989

81 D epa rtm e n t o f 
P ed ia trics and 
M edic ine , University 
o f Ind iana

2 9  insu lin -dep end en t 
ad o lescen ts

D iabe tic  se lf-con tro l by 
review ing g luco se  d a ta  in 
co m pu te r-ge ne ra ted  s ta tis tica l 
g raph ica l fo rm a ts  w ith  the  
physic ian

B lood  g luco se  levels, 
com p liance , attitude, 
learn ing , se lf
m on ito ring  and quality 
o f in te raction

P eters e t al,20 
1991

84 D iabe tes ed uca tion  
cen te r

42  insu lin -dep end en t 
pa tien ts

W alle t-s ize  learning m e m ory  
d e c is io n -su p p o rt sys tem  to  
ad ju s t insulin dose

B lood  g luco se  level,
se lf-m on ito ring
frequency,
hypog lycem ic
fre quency

W hee le r e ta l ,17 
1983

64 D iabe tes  Research 
an d  Training C en te r

32  insu lin -dep end en t 
pa tien ts

C AIA/IDEO, a  m enu driven 
sys tem  fo r d iab e tes  ed uca tion

N utritional knowledge 
an d  skills

S a id  e t a l,'° 
1994

77 D epa rtm e n t o f 
H ypertens ion  at 
B roussa is  H ospita l 
in Paris, France

15 8  hypertensive  
pa tien ts

ISIS, an in te ractive  m u ltim ed ia  
c o m p u te r p rogram  to  prov ide  
ed uca tio n  a b o u t hypertension

K now led ge  about 
hypertension

Leirer e t al,24 
1988

72 S en ior citizen 
c o m m u n ity  cen te r

16 sen io rs w ith  a 
m ean age o f 72  years

C om p u te r-ass is te d  ins truc tion  
to  tea ch  m ed ica tion  recall 
tech n ique s  to  th e  elderly

N onadhe rence in 
hours  and knowledge 
recall scores

F isher e t al,23 
1977

84 D epa rtm e n t o f 
M ed ic ine , Harvard 
M ed ica l S choo l and 
B eth  Israel H ospita l, 
B oston , M ass

9 9  w om e n 
underg radua tes  
recru ited  fro m  5 
co lleges in B oston , 
M ass

In teractive c o m p u te r 
ins truc tion  on h o w  to  co llec t a 
c lean spec im en

B acteria l cou n ts  and 
n u m b e r o f patients 
reporting  prob lem s in 
carry ing  o u t the  
p rocedu re

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
lems and the cleanest specimens (66% cleaner than 
that of the spoken and 54% cleaner than that o f the 
written instructions groups) collected.23

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% )-24
Alchoholics. Alcoholics who used an interactive 

education program on medical effects o f alcohol had 
no greater information gain or overall learning than 
subjects who received videotaped instruction, 
although both groups showed an increase in baseline 
knowledge. The computer group, however, reported 
a higher level o f satisfaction with the program.13

Computerized Health A ssessment and 
H istory-taking
Computerized health assessment and history-tak
ing was evaluated in four o f the 22 studies (Table 
2). In each o f 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 
o f consumption o f alcohol. The increased con
sumption reported was presumably a more accu-

TABLE2 ----------------------------------------------------------------------------------

Randomized Trials of Computerized Health Assessment and History-taking

Trial Quality Site Patient Sample Intervention Effect

Aiemi and H ig le y ,26 
1995

81 C leveland S ta te  
University, 
C leveland, O hio

96  university 
facu lty  and staff

C om p u te rized  
hea lth-risk 
assessm ent and 
adv isem en t using 
AVIVA, a ta lk ing 
c o m p u te r program

Intent to  change 
behavior, satis fac tion  
w ith  AVIVA regard ing 
accuracy, 
unders tand ing , 
conven ience , ease o f 
use and access ib ilty

Lucas et al,25 
1977

77 A lcoho l C lin ic o f the 
S ou thern  General 
H osp ita l, G lasgow , 
U n ited K ingdom

3 6  male 
a lcoho lic  
pa tien ts

C om puter- 
adm in istered 
questionna ire  to  
assess a lcoho l 
prob lem

A lcoho l con sum ptio n , 
d rink ing behavior, 
sym p to m s

Maitland and M ande l,27 
1994

79 O ccupationa l 
Rehabilita tion 
Center, University 
o f Calgary, A lberta, 
C anada

36 m en and 
12 w om e n 
occupationa l 
rehabilita tion 
pa tien ts

C om p uter-ass is te d  
in take evaluation, 
us ing S ickness 
Im p ac t Profile (SIP)

C om fort,
unders tand ing , ease 
o f use, pre ference of 
m ethod

Millstein and Irw in,28 
1983

82 A do lescen t 
M edic ine Unit, 
D epa rtm e nt of 
P ed iatrics, Schoo l 
o f M edicine, 
University o f 
California, San 
F rancisco

108 ado lescen t 
girls

In teractive 
com pute rized  
in te rv iew  fo r health 
and sexual h istory

P reference fo r the  
m e thod  o f interview, 
and reasons fo r the ir 
cho ice

The Journal o f Family Practice, Vol. 45, No. 1 (July), 1997 29



COMPUTERIZED PATIENT EDUCATION

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 o f patients with alcohol- 
related illnesses, 64% o f patients returned their 
questionnaires. Seventy-five percent o f these 
patients rated the acceptability o f the computer 
interview higher than that o f a personal inter
view.25

Health-risk assessments. AVIVA is a talking 
computer program that assesses health risks for 
smoking, high blood pressure, high cholesterol, 
lack o f 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. O f 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 o f information than other 
sources such as television and magazines.26

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 o f a computerized version o f 
the Sickness Impact Profile for patients. In the 
study, the computer was chosen over the paper- 
based format for ease o f use by 90% o f the users, 
for preference o f the method by 83%, for com
fort by 43%, and for understanding by 30% o f the 
users.27

Sex behavior in adolescents. A  study that 
assessed the acceptability o f computerized histo
ry-taking o f 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 o f 
eight items) than subjects who were interviewed 
by a computer. Although the proportion o f 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 o f the method were 
other reasons for their preference o f the comput
er format over other methods.28

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

ComputerLink. A  study that evaluated the 
use o f a free public computer network called 
ComputerLink was designed to provide communica
tion, information, and decision support. The system 
consists o f an electronic encyclopedia o f illness-spe
cific information, electronic bulletin board, private e- 
mail, and decision-support system. The participants, 
54 persons with AIDS and 102 caregivers of patients 
with Alzheimer’s disease, were randomly assigned to 
the control and experimental groups. The study doc
umented that AIDS patients used the system more 
often than the caregivers, and unlike caregivers, the 
AIDS patients tended to use the network more often 
during late night hours. Both groups used Private 
Mail and Forum, the communication functions of the 
ComputerLink network, approximately 10 times as 
frequently as they used the information and deci
sion-support functions (10,412 vs 958 accesses for 
patients with AIDS, and 5,612 vs 609 accesses for 
caregivers o f patients with Alzheimer’s disease).12

CHESS. In another study that assessed CHESS, 
an information and decision-support communication 
network for HIV-infected patients, patients using the 
networks had decreases in ambulatory care costs 
(10%), in time spent with providers (21%), in aver
age probability o f hospital admissions (26%), in aver
age length o f a hospital stay (90%), and in cost of 
inpatient care ($605).29

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 o f the network and 
a higher rating score. The study documented that 
there was a 28% increase in the number o f days sub
jects used the system and a 23% increase in the num-
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her of calls made if they were given homework o f 
practicing stress-management techniques and if 
messages to them were personalized.30

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
cant decrease (22.5%) in the mean number o f 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 o f the control group, and their 
confidence in preventing herpes was more than dou
ble that o f the control group. There were no signifi
cant differences, however, between groups in total

hospitalizations and confidence ratings for self-care 
items and preventive care skills.11

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.31

DISCUSSION

Interactive computerized educational interven
tions can produce significant benefits in major 
areas o f patient care. While educational computer 
systems are developed by those who are believers 
o f this technology, the tests involved randomly 
allocated patients, and most trials demonstrated

Randomized Trials of Computerized Information Support Networks

Trial Quality Site Patient Sample Intervention Effect

Brennan,121994 84 C ase W estern  
Reserve 
University, 
C leveland, O hio

54  pa tien ts w ith  AIDS 
and 102 caregivers o f 
A lzhe im er disease

C om pute rL ink , a 
pu b lic  c o m p u te r 
ne tw o rk  system

N um b er o f 
en coun te rs  and 
fun c tio n  acce ss  to  
C om p u te rL ink

Gustafson et al,291994 79 C ente r fo r Health 
Serv ices Research 
and Analysis, 
University o f 
W iscons in  at 
M ad ison

20 4  H IV-infected 
pa tien ts p lus a  p ilo t 
coh o rt o f 9 w om e n

C H ESS,an in te ractive 
c o m p u te r based 
com m un ica tion  
sys tem  fo r decis ion  
s u p p o rt and 
ne tw ork ing

Q ua lity  o f life, risk 
a ttitude  and 
behaviors, health 
services utilization and 
average hosp ita l co s t 
pe r pe rson, pe r m onth

Robinson,11 1989 94 S tanford
U niversity S choo l 
o f M edicine, 
S tan ford , Calif

1003 gradua te  and 
underg raduate  
un iversity s tuden ts

H ea lth -N et, a  health 
p rom o tio n  c o m p u te r 
ne tw o rk  con s is tin g  o f 
e-m ail, bu lle tin  board , 
in fo rm ation  and 
referral listings, and a 
se lf-he lp  in fo rm ation  
library

H ea lth -N e t utilization 
an d  con fidence  ratings 
fo r se lf-care  and 
preventive skills

Schneider e t al,30 1994 72 Yale University 
S choo l o f 
M edicine, N ew  
Haven, C onn

267 peop le  w h o  
enrolled in the  stress 
m anagem ent 
p rogram

C o m p u te r in te ractive  
te lephone  acce ss  via 
d ig itized  vo ice  w ith  
to u c h  ton e  recognized 
ca lle r response  fo r 
s tress  m anagem en t

H elpfu lness ra tings, 
n u m ber o f days calls 
w ere  m ade, n u m ber o f 
calls

Turnin et al,31 1992 90 O u tpa tien t c lin ic in 
a  French university 
hospita l

105 insulin- 
d e pend en t pa tien ts

D iabeto, indiv idualized 
com pu te r-ass is te d  
d ie t ed uca tion  and 
counse ling  system

D ie te tic  know ledge , 
d ie ta ry  habits, 
m e tabo lic  ba lance
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superior effect.
The results o f some o f 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 o f self-manage
ment and involvement. Computers help patients 
take better care o f their conditions by providing 
access to the necessary information. Increased 
understanding o f the clinical disease, a benefit 
that was frequently noted, may have contributed 
to patients’ positive attitudes by eliciting in the 
patients feelings o f greater control and increased 
confidence in their ability to e ffect positive 
changes in their health status.

In some o f the studies, the patients seemed more 
willing to confide in computers than in human inter
viewers, possibly because the computers were per
ceived as non judgmental 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 o f concern. Regardless o f 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 
o f computerized educational intervention supported 
by the evidence, network-based education may be 
appropriate for many other chronic diseases, and 
studies o f such interventions are very much needed.

Subject age did not appear to affect the accept
ability o f the computerized educational methods 
used in these studies. Significant positive results 
were shown for studies dealing with subjects o f 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 o f 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

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

A  vast amount o f health information is being 
made available on the Internet. New health sites are 
being created every day.32-33 Creators o f these sites 
believe that by providing health information elec
tronically to people, the health o f the world’s popu
lation can be improved.34 Given the thousands of 
Internet-based health education sites and the pauci
ty o f controlled trials on their efficacy, more 
research is needed to specify what sort o f computer
ized patient education does really result in positive 
changes o f health status.

Family physicians who recommend the use of 
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 systems 
and sites likely to provide benefit for their patients. 
Such applications involve chronic diseases, diseases 
o f a sensitive nature that benefit from privacy in 
communication, or diseases in which simplified lan
guage and self-paced instruction is o f advantage. 
Equipped with the impressive results from the net
work studies and emphasis on applications of 
proven benefit by controlled evidence, family physi
cians can have a positive impact especially on the 
health status o f their homebound patients as the 
access to the Internet expands.

Positive evidence from the reviewed studies 
opens up avenues not only for the use o f the Internet 
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 o f computer 
technology, including Internet, as cost, access, and 
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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