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Abstract

Background: As more and more information technology (IT) resources become available both for support of campus- based
medical education and for Web-based learning, it becomes increasingly interesting to map the information technology resources
available to medical students and the attitudes students have towards their use.

Objective: To determine how extensively and effectively information handling skills are being taught in the medical curriculum,
the study investigated Internet and computer availability and usage, and attitudes towards information technology among first-year
medical students in Aarhus, Denmark, during a five-year period.

Methods: In the period from 1998 to 2002, students beginning the first semester of medical school were given courses on
effective use of IT in their studies. As a part of the tutorials, the students were asked to complete a web-based questionnaire which
included questions related to IT readiness and attitudes towards using IT in studies.

Results: A total of 1159 students (78%) responded. Overall, 71.7% of the respondents indicating they had access to a computer
at home, a number that did not change significantly during the study period. Over time, the power of students' computers and the
use of e-mail and Internet did increase significantly. By fall 2002, approximately 90% of students used e-mail regularly, 80%
used the Internet regularly, and 60% had access to the Internet from home. Significantly more males than females had access to
a computer at home, and males had a more positive attitude towards the use of computers in their medical studies. A fairly constant
number of students (3-7%) stated that they would prefer not to have to use computers in their studies.

Conclusions: Taken together with our experience from classroom teaching, these results indicate optional teaching of basic
information technology still needs to be integrated into medical studies, and that this need does not seem likely to disappear in
the near future.

(J Med Internet Res 2004;6(1):e10)   doi:10.2196/jmir.6.1.e10
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Introduction

Software for computer-assisted learning (CAL) in medicine has
been available from the 1960s, or almost as long as computers.
Results of evaluations of software for teaching and learning in
medicine vary considerably, largely because of differences in

the learning situations and in the evaluation design [1-5]. In
spite of the early awareness of the potential of CAL programs
among dedicated educators, production and marketing of a
substantial amount of programs started only after the multimedia
computer became readily available in the mid-1990s.
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With the increased availability and speed of the Internet come
new ways of disseminating interactive multimedia learning
modules and possibilities for integrating information and
communication technologies into other methods of teaching
and learning.

The approach of many teachers and course directors in
traditional universities has been to "wait and see." A growing
number of enthusiasts, however, have tried to implement new
ways of teaching and learning using, or facilitated by,
information technology (IT), and in many cases integration of
information and communication technology (ICT) has been
used to support changes in teaching and learning methods.

The approach of students, whose motivation is usually exams,
could also be characterized as "wait and see." The question is
how long to wait and then what to look for. Access to computers,
at home and on campus, and Internet access are both important.
The issue of students' IT literacy, however, may be even more
important. It is often thought that it is only a matter of time until
all young students become skilful in the use of computers, and
IT training is no longer necessary in higher education. The
present study was conducted to test this hypothesis and to
determine whether students entering medical school already
had all the IT skills they would need to use IT effectively during
their medical studies. Analysing IT skills is especially difficult
when comparing results over a span of years: what would be
seen as a trivial task today may have required advanced
knowledge five years ago. Consequently, instead of skills, the
study investigated computer availability and attitudes and how
these measures might be interrelated. Several previous studies
have addressed the issue of IT literacy among medical students,
typically through questionnaires given in one or a few semesters
[6- 14]. The present study, extending from the 1998 fall semester
to the 2002 fall semester, revealed developments over a five-year
period that was characterized by an unforeseen expansion in IT
and Internet availability throughout the Western world.

We asked medical students about their access to IT, their
attitudes and interests in using IT as part of the medical studies
they had just started. The purpose was to clarify when and where
IT could be effectively integrated and what IT training and
hardware needs could be expected.

Methods

In the period from 1998 to 2002 (nine semesters), students
beginning the first semester of medical school in Aarhus,
Denmark, were given two lectures and three group-based
tutorials on effective use of IT in their studies. As a part of the
tutorials, the students were asked to complete a questionnaire
(seAppendix 1). This Web-based questionnaire was completed
2 to 3 weeks after start of studies, and included questions related
to IT readiness and attitudes towards using IT in studies. The
questionnaire was set up using Coldfusion [15] on a Windows
2000 www-server. Data were entered into an open database

connectivity (ODBC) database and were analysed using
Microsoft Excel. Teachers were present during the input phase
to answer technical questions.

The students were asked their age and sex; whether they had
access to a computer at home and whether it was PC, Macintosh,
or other; which operating system it used; the amount of RAM;
the processor type; and whether the computer had a soundcard,
a CD drive, or a modem attached. Students were also asked
whether they had access to the Internet and e-mail from home,
and the frequency of usage. Finally, the students were asked
the following questions about their attitudes towards IT in the
medical school.

1. Would you like to use the computer for calculations and
reports?

2. Would you like to use the computer as a supplement to
teaching?

3. Would you like to use the computer as a replacement for
some of the theoretical teaching?

4. Would you like to be able to ask questions to teachers via
e-mail?

5. Would you like to be able to use the computer for distance
learning from home?

6. Would you prefer that you did not have to use the computer
during your medical studies?

Minor additions to answering options were made as new
processors and operating systems became available.

The Χ 2 test was used to compare frequencies.

Results

Basic data
Of 1474 medical students who started their studies between fall
1998 and fall 2002, 1159 (78.6%) completed the Web-based
questionnaire. The average age was 21.6 years (Figure 1b).
Students beginning in the summer were, on average, 2 years
older than those beginning in winter, which is a result of the
way students are accepted for medical studies in Aarhus. Of all
participating students, 60.3% were female. Distributions for
semesters are given in Figure 1a and Figure 1b. A total of 71.7%
of all students (79.7% of males; 67.5% of females) indicated
they had access to a computer at home. There were substantial
fluctuations from semester to semester (Figure 1c), but
comparing the average of the first four semesters with the
average of the last four revealed only a slight increase from
70.9% to 73.1% (NS). The increase from 70.4% in fall 1998 to
79.3% in 2002 was not statistically significant. Internet access
from home increased from 20.4% to 62.9% (p < 0.001) in the
study period, and there was an even more pronounced increase
in the use, from any location, of Internet and e-mail (Figure 1e
and Figure 1f). It is especially significant that, although the
university did not require the students to use e-mail, by the end
of the study period, 88.7% of all students used e-mail regularly.
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Figure 1. Distribution of age and gender (a, b) and computer, Internet, and e-mail usage (c to f). Spring semesters are indicated with 1; fall semesters
with 2. Use of Internet and e-mail was graded as never, rarely, regularly, often, or daily. The curves sum up answers: regularly, often, and daily

Computers used
Not surprisingly, the power of computers increased in the study
period (Figure 2a). The incidence of soundcards in computers
available to students increased from 48% to 71% (p < 0.001),
the incidence of CD drives in home computers increased from
52% to 76% (p < 0.001), and of modems from 27% to 59% (p
< 0.001).

Among medical students in Denmark, Macintosh computers
are not in common use. Numbers decreased from about 3 to 4%
at the start of the study period to about 0 to 1% in the last part
(Figure 2b).

Attitudes
Males were significantly (p < 0.001) more interested in replacing
traditional with ICT- supported teaching and learning. An
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average of 46.6% of males versus 21.8% of females indicated
that they would like to replace traditional teaching with use of
computers if possible. Despite fluctuations, there was no trend
towards a consistent change in these numbers during the study
period (Figure 2c).

A small percentage (6.8% of females and 3.3% of males)
indicated that they would prefer not to have to use a computer
during their medical studies. Again, in spite of fluctuations,

there was no trend towards a consistent change in this number
(Figure 2d).

The difference between males and females in attitudes towards
use of distance education was also highly significant (p < 0.001):
38.7% of males versus 19.9% of females indicated a positive
attitude (Figure 2e).

The attitude towards use of ICT resources as a supplement was
more positive than for ICT replacement or for distance education
(86% of boys and 76% of girls were positive, Figure 2f)

Figure 2. Type of computer (a, b) and attitudes towards use of computer (c to f). Spring semesters are indicated with 1; fall semesters with 2. As might
be expected, the number of powerful computers among students was increasing; The percentage of Macintosh computers was decreasing. 6.8% of
females answered that they would rather not use a computer as part of the study. The corresponding percentage for males was 3.3%
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Discussion

Use of IT as a tool to support medical teaching and learning
was introduced gradually over several years at The University
of Aarhus, without a well-defined strategy. Similar trends have
been reported from many other universities. One reason may
be the great diversity of IT skills among both teachers and
students. There may also be a general reluctance to change
educational methods and a belief that available IT resources
would not enhance learning. Many things changed during the
period of this study. Many medical schools have moved towards
problem-based learning. Implementation of computer-supported
collaborative learning [16] has driven IT investments and
implementation in some schools, and certainly the value of
available Internet resources and of e-communication in
supporting medical learning can no longer be denied. At the
University of Aarhus, which is a typical research-intensive
institution, educational methods have undergone an evolution
rather that a revolution and IT has not been considered a driving
force for pedagogical change. Still, project work and other study
areas that rely heavily on medical literature available through
the Web have demonstrated the need for a minimum of IT
literacy among the students, and it is important to know roughly
the number of students in need of special IT courses.

This study shows that an average of 71.7% of new medical
students had access to a computer at home. The number was
significantly higher among males, and showed considerable
fluctuations from semester to semester, but did not increase
significantly in the study period (between 1998 and 2002). When
compared to German study from 1992 by Gunther Eysenbach,
however, this study shows a significant increase in IT
availability and knowledge [17].

Approximately 79% of registered students completed the
questionnaire. The seminar included a number of important
practical issues, such as a general introduction to the use of the
university's IT facilities. We encouraged all participants in the
seminars to complete the survey, but did not record reasons for
not completing it. In principle, the 21% of registered students
who did not complete the questionnaire might have different
attitudes towards IT and their access to computers at home might
differ from those who completed the survey. If this was the
case, absolute numbers might be slightly biased. We do,
however, assume that failure to complete the survey would be
fairly constant during the study period, and thus relative
developments with time would be unaffected by the missing
questionnaires.

As noted, students beginning medical studies in the summer
were an average of 2 years older than those beginning in the
winter. A comparison of computer availability with age, revealed
a U-shaped curve: ~80% at 19 years, ~60% at 22 years, and
~88% at 26 years. Changes in computer availability during the
study period therefore can probably be attributed, at least in
part, to fluctuations in age. Fluctuations in the percentage of
females accepted could also be expected to influence computer
availability over years. A comparison of Figure 1b and Figure
1c, however, does not show a consistent trend.

The most comprehensive study of IT literacy conducted in
European universities is probably the Survey of European
Universities Skills in ICT of Students and Staff (SEUSISS)
project, funded under the EU-Socrates Minerva Programme.
The consortium, which includes seven universities from the
UK, Finland, Norway, The Netherlands, Italy, France, and Spain,
gathered data in 2001 and 2002 in a continuation of a 10-year
University of Edinburgh data collection project [18,19,20].
Although the present study included only medical students,
many of the questions related to IT literacy can be expected to
apply to all students in higher education, with the exception of
students in computer science and related areas.

Questions that remain important in the present study and in the
SEUSISS and Edinburgh studies are:

• What are the developments in general IT literacy, computer
availability at home, and general availability to IT, and can
we expect that problems with IT literacy will disappear
with time?

• Can university teachers and administrators expect that
e-communication will reach all students?

• Are gender differences in IT attitudes and literacy
significant and do these differences tend to change over
time?

General IT literacy
Roughly half of all students had access to a home-PC with a
CD, soundcard, and sufficient computing power and RAM to
effectively run modern multimedia applications. Whereas access
to any PC at home showed only a very small increase, access
to a "modern multimedia PC" increased from about 30% to
about 65%. In the SEUSISS project (2001-2002), the numbers
for PC ownership at the start of studies varied from 54% (Åbo,
Finland) to 89% (Groningen, the Netherlands). In Edinburgh
by 2000, ownership was at 44% for males and 37% for females,
and the Edinburgh study reports that this gender gap diminished
with time. The data from this study seem to be consistent with
the other European data, although the gender differences in this
study did not decrease, and no distinction was made in this study
between ownership and availability of IT at home. Availability
of a powerful PC at home is increasing, but a substantial
proportion of new students still do not have access to a computer
at home, and it is still too early to predict that they will within
the next few years.

The Edinburgh study reports about 8% Macintosh users, and a
slight trend towards more Macintosh users among women.
Medical students, like most other computer users in Denmark,
use PCs almost exclusively.

It is one thing is to own a PC or to have access to one, quite
another is to possess IT skills and to be IT literate. A dramatic
increase in IT literacy might be expected during these years
when IT and Internet use have increased generally. Data on
Internet availability are continuously monitored by the European
Union, and their data show that Denmark is one of the three
leading countries with respect to IT use and Internet spread [21].

In the present study, direct measures of IT-literacy were not
identified, and no attempt was made to test the students in this
respect. However, it seems reasonable to expect a correlation
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between attitudes towards IT and IT literacy. Indeed in hands-on
courses a small percentage of students were found to be absolute
novices with respect to computer use. Between 3 and 7% of the
students (significantly more females than males) who indicated
that they would prefer not to have to use computers in their
studies. The consistency of this finding, corroborated in several
earlier studies [7,8,9,14,18], suggests there is a need for training
in basic IT and information-handling skills as an optional
element in medical training [22]. Moreover, this study does not
suggest this need is likely to disappear in the near future.

E-communication
Use of Internet and e-mail increased dramatically during the
study period. The curve for e-mail, in approaching 100%, shows
a decreasing slope, while the curve for Internet use indicates
that a further increase above 80% can be expected. An
interesting question is whether these numbers will increase to
100%. At present, the university does not use e-mail and Internet
as a mandatory route of communication with or among medical
students, but the numbers presented here indicate that the time
may be ripe to start doing so. Several universities around the
world have successfully started using e-mail as a mandatory
communication, and the Internet as a mandatory information
and communication channel. Although a small number of
students and teachers may experience going from paper-based
to e-communication as a drastic step, this study shows that it
will probably not be a problem for the vast majority, and that
the minority will meet only temporary difficulties.

Gender differences
This study has revealed significant gender differences both in
access to computers and in readiness to integrate IT in the
learning process. As an example, roughly 50% of males versus
25% of females responded that they would like to replace some
traditional teaching with IT-based activities.

In these respects, the study correlates directly with the 10 year
follow-up study from Edinburgh [18,19]. The results are
interesting in a number of ways when it comes to planning,
developing, and implementing ICT-supported learning activities.
Communications with the medical students indicate that most
female students are not directly opposed to ICT-supported
teaching and learning; however, female students may be more
pragmatic and more focused on exams, whereas some male
students may favour the freedom of time and space offered by
e-learning.

Conclusions
During the five years of this study there was a dramatic increase
in availability of IT resources. It can be considered positive
when about 30% of students indicated that they would like to
exchange traditional learning for e-learning, and about 80%
indicated that would like to use ICT resources as a supplement.
Some course directors and teachers are still reluctant to increase
the importance of IT support in the studies, but this study
indicates that most students are ready to change. There is still
a need for teaching in basic IT as part of medical study, and this
need does not seem likely to disappear in the near future.
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Abstract

Background: Interest in monitoring the quality of health care in the United States has increased in recent years. However, the
policy objectives associated with collecting this information are constrained by the limited availability of timely and relevant
data at a reasonable cost. Online data-collection technologies hold the promise of gathering data directly and inexpensively from
large, representative samples of patients and consumers. These new information technologies also permit efficient, real-time
assessment in such areas as health status, access to care, and other aspects of the care experience that impact health outcomes.

Objective: This study investigates the feasibility, validity, and generalizability of consumer online surveys to measure key
aspects of health care quality in the United States.

Methods: Surveys about the health and health care experiences of a general adult population and of adults with diabetes were
administered online and by telephone. The online survey drew from a sample frame of nearly 1 million consumers and used a
single e-mail notification. The random-digit-dial methodology included 6 follow-up calls. Results from the online sample were
compared to the telephone sample and to national benchmark data.

Results: Survey responses about quality of care collected using online and telephone methods were commensurate once they
were weighted to represent the demographic distribution of the 2000 United States Census. Expected variations in health and
health care quality across demographic and socioeconomic groups were largely observed, as were hypothesized associations
among quality indicators and other variables. Fewer individuals were required to be contacted to achieve target sample sizes
using online versus telephone methods. Neither method yielded representative cohorts of nonwhite individuals.

Conclusions: Conclusions about the level and variations in health care quality in the United States are similar using data collected
in this study compared to data collected using other telephone-based survey methods. As is typical for national telephone surveys
conducted by the National Center for Health Statistics, stratified sampling and weighting of survey responses is necessary for
results to be generalizable. Online methods are more appropriate for understanding health care quality than for conducting
epidemiologic assessments of health in the United States.

(J Med Internet Res 2004;6(1):e2)   doi:10.2196/jmir.6.1.e2
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Introduction

Recent years have seen a marked increase of interest in
monitoring the quality of health care in the United States.
Congress has mandated the annual release of a National
Healthcare Quality Report, which will include results from
consumer-reported surveys on health care quality [1]. Congress,
a presidential commission, and the National Quality Forum
have all called for publication of consumer-centered quality
performance information, and the administrator of the Medicare
program has indicated the government's intention of releasing
performance data for nursing homes, hospitals, and perhaps
even physicians [2,3]. State Medicaid and State Children's
Health Insurance Programs (SCHIP) are required to assess and
report on quality of care provided to consumers enrolled in these
programs [4,5].

Need for Timely and Efficient Collection of Quality
Information
These policy objectives are constrained by the limited
availability of timely and relevant data at a reasonable cost.
Often, information strategies for health care quality must rely
on datasets defined and populated for other reasons, such as
documentation of financial transactions, public health
surveillance, or contractual oversight and audit. Seldom do such
assessment systems address the health care quality concerns of
patients and consumers, and rarely do they capture their
experiences or attitudes.

Consequently, a tension exists between the policy objective of
evaluating our success at creating a more-responsive health
system that achieves priority health goals and our dependence
on an information infrastructure unable to capture the necessary
data to determine whether these goals are being achieved. Two
trends offer some hope of resolving this tension. First, scientists
have developed and validated an extensive library of patient
survey instruments over the past 20 years. Tools now permit us
to measure the performance of the health system along the
dimensions of health care outcomes and the provision of
clinically-appropriate, patient-centered care [6- 12]. Second,
new information technologies hold the promise of gathering
data directly and inexpensively from large, representative
samples of patients and consumers. Online data-collection
technologies also permit efficient, real-time assessment in such
areas as health status, access to care, and other aspects of the
care experience that affect health outcomes [13- 14]. Given the
potential efficiencies and expediency of collecting data online,
as well as growing limitations in telephone-based and/or
mail-based surveys, it is clearly worthwhile—perhaps vital—that
we develop and test online methods for capturing
consumer-reported information on quality of health care.

The Challenges of Web-Based Patient Surveys
All modes of consumer-survey administration entail challenges
of measurement error, nonresponse error, and, particularly,
coverage error. Online methods may be helpful in reducing
some of these sources of error, but may also encounter new
challenges in other sources of error.

Measurement Error
Web-based surveys introduce a new mode of interaction with
respondents. The online experience involves both technical and
contextual changes that may cause variations from how the
same individuals would answer questions if presented in person,
on the telephone, or by mail. Among technical differences are
the presentation of questions and responses on computer screens,
and variations in browser layouts, colors, text, and
communication speeds. Contextual factors include users' ability
to review and change prior answers, look ahead to other content,
"multi-task," or start and stop during a session. Studies
evaluating Web-based survey-mode effects have generally
shown them to more closely resemble self-administered mail
surveys than interviewer-administered telephone surveys, though
with lower item nonresponse [13,15] and the potential for
immediate data analysis and feedback to sponsors and
respondents [16,17]. To ensure consistent user experiences and
reduce measurement error, a consensus set of procedural
recommendations analogous to those for mailed and telephone
administered surveys is emerging for conducting Web-based
surveys [18- 20].

Non-Response Error
Continuing changes in consumer telephone behavior have
increased and redefined nonresponse error in phone surveys
[21,22]. The common use of answering machines and of
technologies for caller identification and unknown-caller
blocking all contribute to nonresponse bias for telephone
surveys. Consumer resistance to receiving telephone calls by
telemarketers is reflected in the Do-Not-Call registry recently
required by Congress and implemented by the Federal Trade
Commission [23]. While survey researchers conducting surveys
for not-for-profit or public-interest purposes are not prevented
from calling individuals in this registry, the overarching
resistance and resentment expressed by consumers regarding
calls made to their home during evenings and weekends could
generalize to a resistance to respond to calls to conduct these
types of surveys.

Although researchers have begun to study the extent and causes
of nonresponse error to e-mail and Web-based surveys, it is not
well-documented and remains an especially-serious concern of
methodologists when considering the use of the Web to conduct
population-based surveys intended for use in policy contexts
[21,23,24]. Documented reasons for nonresponse range from
traditional questions of content interest to respondents' use of
multiple e-mail accounts and defunct or infrequently-accessed
e-mail accounts [21,25,26]. The emerging consensus procedures
focus on the importance of repeat contacts, tracking nondelivery
to e-mail accounts, and incentives to maximize response rates.

Incomplete Coverage
Errors are introduced in national telephone surveys because of
households without telephones. Similarly, incomplete Internet
access, or coverage, introduces error in national estimates based
on online survey data. While the majority of Americans have
access to the Web, there remain significant economic, cultural,
and educational disparities. As of mid-2000, the US (United
States) government estimated that only13% of persons with
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annual incomes under $15000 had Internet access in their homes,
compared with 78% of those with incomes over $75000 [27].
Overall, whites enjoy greater Web access than do
African-Americans and Hispanics [27]. These disparities may
be rapidly changing, however. According to a 2001 UCLA
report, 72% of all Americans have Internet access, including
65% with less than a high school education [28]. Certain
demographics can be specifically targeted through Web
technology—for example, customers of America Online, users
of eHealth services, or populations sharing an e-mail domain
who can be sent a request to complete a survey. Examples could
be university-affiliated populations or employees of large
companies. Also, larger proportions of low-income and elderly
Americans increasingly use the Internet and can be sampled in
online surveys [27].

Researchers advocate various ways of responding to the
noncoverage and nonresponse challenges inherent in all survey
administration modes, including Web-based surveys:

1. adjusting nonrepresentative completed samples according
to characteristics known of both the starting sample and
underlying populations [29- 30]

2. coupling participant recruitment using random-digit dialing
with the efficiencies and interactivity of the Web [31]

3. restricting use of online data collection to studies of
fully-covered populations (eg, university surveys and
subscribers to specific Web sites)

4. delaying use of Web surveys until coverage improves and
methodological developments take place [32].

The Robert Wood Johnson Foundation (RWJF) and the
Foundation for Accountability (FACCT) recognized the
potential value of conducting Internet-based surveys to calculate
national estimates of health care quality. In 2000 and 2001, as
part of the Robert Wood Johnson Foundation National Strategic
Indicators Project (NSIP), online surveys were fielded to assess
health care quality for children, teens, and adults with and
without chronic conditions. Survey topics were identified as
relevant for each of the 5 Foundation for Accountability
Consumer Information Framework (CIF) domains (the basics,
staying healthy, getting better, living with illness, and changing
needs) and types of measures (health outcomes, appropriate
clinical care, and patient-centered experience of care) [33]. The
Consumer Information Framework has been adapted for use in
the Congressionally-mandated National Health Care Quality
Report [1] to structure the identification and communication of
quality information to the public.

In this paper, we report the extent to which data derived from
a national online sample of the general adult population and
from a sample of adults with diabetes meet initial criteria for
use in characterizing the performance of health care systems.

Four research questions are preliminary to the overall feasibility
and validity of using Web-based surveys to estimate health care
quality:

• Are online survey response rates (derived from a sampling
frame recruited using opt-in Internet methods) of sufficient
size and representation to estimate health care indicators
for the US population?

• Do estimates of key health status and health care system
quality variables demonstrate face validity, compared to
other national studies?

• Do these estimates demonstrate concurrent validity, such
that demographic and other correlates of health status and
health care system performance match those observed in
national telephone-based surveys?

• Are survey scale data collected online psychometrically
reliable?

Methods

This study reports both online and telephone-administered health
care survey results for adults age 18 and over, as well as for
adults with diabetes. Also used are data from adult respondents
to the 1999 Behavioral Risk Factor Surveillance Survey
(BRFSS) and the 1998 National Health Interview Survey (NHIS)
administered by the US Centers for Disease Control and
Prevention (CDC).

Data Collection

Online Surveys
A market research firm, Common Knowledge, Inc, recruited a
panel of approximately 1 million individuals, using Internet
advertisements intended to attract a group with diverse
demographic and psychographic characteristics. Approximately
70% of the panel was recruited online, the remaining 30%
through traditional direct-mail and telephone contact. Panelists
were invited to participate in only one study per month to
prevent "professional" survey takers from responding and to
minimize respondent fatigue.

Two waves of sampling and data collection took place for the
general-adult and adult-diabetes online surveys. In the first
wave, separate stratified random samples were drawn, each
representing the US population along the dimensions of age,
sex, and education using 4 age groups (18-24, 25-44, 45-64,
over 65) and 4 educational groups (less than high school, high
school/GED [General Equivalency Diploma], some college,
college or more). A standard self-reported screening tool was
used to identify individuals age 18 and over and those with
diabetes. For the general adult survey, 13400 invitations were
sent in the first wave of data collection. Diabetes-qualified
respondents were screened as part of a larger effort to identify
several chronic illnesses. Once a person qualified for one
condition they were routed to complete the survey for persons
with that condition until target sample sizes for each condition
were achieved. As such, no sample-wide qualification rate for
adult diabetes is available. A second wave of 1400 invitations
oversampled individuals with Spanish surnames or who lived
in zip-code areas with disproportionate numbers of
African-Americans and/or Hispanics. An online survey research
firm, E-valuations, Inc, sent invitations and collected data for
both waves, using the sampling design and surveys developed
by the Foundation for Accountability and the Robert Wood
Johnson Foundation. Each respondent was given a unique 5-digit
access code to ensure that the survey was taken only once. Those
who completed it were entered into a drawing for a $250 cash
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prize. No reminder e-mails were sent, nor were nonworking or
dormant e-mail addresses tracked.

Telephone Surveys
Adults age 18 and over constituted the sampling frame for the
2 telephone surveys. Wirthlin Associates, Inc identified
individuals by means of traditional random telephone-survey
methods, and used the sampling design and surveys developed
by the Foundation for Accountability and the Robert Wood
Johnson Foundation to conduct the surveys. Candidate telephone
numbers were randomly selected and call attempts made until
the target completed sample sizes of 400 for each survey was
reached.

Measures
This study evaluates the Internet methodology for both the
general-adult and adult-diabetes samples, using demographic
variables and the following topics. Sources of survey items for
each topic are provided in the reference associated with each
of these topics:

1. days lost because of poor physical health problems [34]
2. self-assessed overall health status [35]
3. health insurance status/affordability of care (Robert Wood

Johnson Foundation, oral communication, in person and
by telephone, 2000)

4. presence of a regular personal doctor [34]
5. utilization of health care services [36]
6. smoking behavior [34]
7. doctors advising smokers to quit [36]
8. drinking behavior [34]
9. routine retinal eye exams (diabetes sample only) [34].

We selected these variables based on the availability of external
benchmarks and representation of a range of health and health
care quality topics.

The psychometric reliability of the following survey scales
constructed using several survey items was also assessed (these
are the multi-item survey scales referred to below in the "Data
Analysis" part of "Methods"). A reference for each multi-item
survey scale is provided in the reference associated with each
of these scales:

1. getting medical care quickly [37]
2. getting dental care quickly [37]
3. shared decision making (diabetes only) [38]
4. self-care education and support (diabetes only) [39].

Data Analysis
We calculated response rates for the online general adult survey
as the ratio of the completed sample size to the number of e-mail
invitations needed to achieve this sample. The response rate for
the online adult-diabetes survey was the proportion of the people
completing the survey who were positively identified as having
diabetes. Neither rate accounts for nonworking or dormant
e-mail addresses. Telephone response rates were the ratio of
completed sample size to the number of randomly-selected,
working residential phone numbers that had to be called to
achieve this sample size.

Survey responses for adults with diabetes were weighted using
diabetes-specific age and sex distributions from the 1999
Behavioral Risk Factor Surveillance Survey [34]. General adult
survey responses were weighted for age, sex, educational level,
and presence of a chronic condition using distributions from
the 2000 National Health Interview Survey (Robert Wood
Johnson Foundation, oral communication, in person and by
telephone, 2000). These distributions were used in lieu of those
available from the US Bureau of the Census through the Current
Population Survey (CPS) because chronic-condition status was
not available from the Current Population Survey [40].

We compared weighted results from the online and telephone
surveys for variables listed above to available benchmarks using
either the 1999 Behavioral Risk Factor Surveillance Survey or
the 1998 National Health Interview Survey. For online,
telephone, and benchmarking dataset samples, we used
regression analysis methods to evaluate patterns of variation
across population subgroups for selected health and health care
quality variables. Dependent variables for the general adult
sample included health insurance status, having a regular doctor
or nurse, physician counseling to quit smoking (for smokers),
and poor health days in the last month. Dependent variables for
the adult-diabetes sample included receipt of a routine retinal
exam, use of health care services, smoking behavior, and poor
health days in the last month. Independent variables were age,
sex, race, education, and income, plus health insurance status
and having a regular doctor or nurse, except where health
insurance or regular doctor or nurse was used as a dependent
variable. We compared results across samples in terms of the
overall explanatory value of independent variables using the
Cox and Snell generalized coefficient of determination [41].
The direction, general magnitude, and significance of the effect
of each explanatory variable were also compared across samples
for each dependent variable.

Each of the 4 multi-item survey scales (see Measures, in
Methods, above) were evaluated for psychometric reliability
using standardized estimates of Cronbach alpha [41]. SPSS
version 9.0 was used to conduct data analysis [42].

Results

Response Rates, Response Bias, and Representativeness
Of the approximately 13400 e-mail invitations sent for the online
general adult population survey, 2324 individuals responded
and completed at least 80% of the survey, resulting in a 17.3%
raw response rate. Based on industry norms, we estimate that
at least 10% to15% of e-mail addresses are nonworking or
dormant. Assuming this, the true response rate for the online
general adult survey is 19% to 20%. For the general adult
population telephone survey, approximately 4300 working,
residential phone numbers had to be dialed to achieve the target
sample size of 400. This resulted in an estimated 9.3% response
rate after adjusting for nonworking and nonresidential phone
numbers. Completed survey samples for the online and
telephone adult-diabetes surveys were 1048 and 397
respectively.
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Table 1. Demographic indicators for Robert Wood Johnson Foundation indicator survey: general adult population

United States Current Popula-
tion Survey, %

2001 Telephone2001 Online

Weighted †

(N = 396),
%

Unweighted

(N = 400), %

Weighted *

(N = 2315), %

Unweighted

(N = 2324), %

ActualSampled ‡

Gender §

48.048.048.048.050.948.3Male

52.052.052.052.049.151.7Female

Age §

13.212.93.812.97.812.018-24

40.942.139.442.137.042.625-44

29.728.837.428.840.130.445-64

16.216.219.416.215.115.065 or older

Education§

16.911.07.015.111.915.6Less than high school

32.837.823.633.724.433.5High school/GED (General
Equivalency Diploma)

27.124.234.330.237.324.2Some college

23.227.035.121.026.426.7College or more

Income§

10.59.48.013.312.6Less than $15000

12.018.314.618.417.4$15000-$24999

11.922.417.517.217.1$25000-$34999

16.514.517.519.519.1$35000-$49999

21.220.422.918.819.0$50000-$74999

27.915.019.512.814.8$75000 or more

Race/Ethnicity §

73.376.080.080.089.6White

11.66.96.37.12.3African-American

3.92.22.31.41.4Asian

10.59.96.68.03.0Hispanic

0.75.04.83.53.7Other

* Weight based on 1998 NHIS (National Health Interview Survey) distribution of age, sex, education, and presence of chronic condition.
† Weight based on 1998 NHIS distribution age, sex, and education.
‡ Distribution of original population from which the population was sampled.
§ Some differences between the United States Current Population Survey and both the online and telephone responding populations in this study were
at the .05 level of significance.

Table 1 and Table 2 summarize the demographic characteristics
of the unweighted and weighted online and telephone survey
samples. Overall, respondents to the online general adult survey
match the distribution of the sampled population, with some
underrepresentation of individuals age 18 to 24 and
overrepresentation of individuals age 45 to 64 and individuals
reporting more than a high school education. Both the
unweighted online and telephone general-adult completed survey
samples underrepresent nonwhite individuals, those with less
than a high school education, and those with incomes over

$75000. Compared to the Current Population Survey, both
general adult samples overrepresent individuals with a college
education (or more) and incomes of $15000 to $35000. The
telephone general-adult sample was more likely to
underrepresent those with less than a high school education and
overrepresent those with a college education. Similar results
were found in both adult-diabetes samples (Table 2). However,
while the telephone diabetes survey sample dramatically
underrepresented individuals under age 44, and overrepresented
those over age 65 and with incomes over $75000, this was not
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the case for the online adult-diabetes survey sample. Neither
the online nor telephone methods resulted in samples properly

representing racial groups with diabetes.

Table 2. Demographic indicators for Robert Wood Johnson Foundation indicator survey: adult-diabetes population

Behavioral Risk Factor
Surveillance Survey

2001 Telephone2001 Online

Diabetes only †

(N = 12214135), %

Weighted *

(N = 387), %

Unweighted

(N = 396) %

Weighted *

(N = 1035), %

Unweighted

(N = 1048), %

Gender ‡

48.146.238.146.445.0Male

51.953.861.953.655.0Female

Age‡

1.60.80.31.21.118-24

13.814.12.316.319.025-44

43.043.646.543.552.545-64

41.641.550.939.027.465 or older

Education‡

26.311.312.47.27.5Less than high school

32.832.133.325.425.3High school/GED
(General Equivalency
Diploma)

21.829.528.841.941.8Some college

19.127.125.525.525.4College or more

Income‡

24.520.720.913.913.9Less than $15000

23.518.119.717.717.1$15000-$24,999

17.112.815.119.219.2$25000-$34,999

14.916.216.224.423.4$35000-$49,999

11.616.814.216.917.9$50000-$74,999

8.415.413.97.98.5$75000 or more

Race/Ethnicity‡

66.483.583.091.290.6White

14.49.79.42.83.1African-American

1.90.20.31.00.9Asian

14.92.93.22.42.7Hispanic

2.43.74.12.62.7Other

* Weight based on 1998 NHIS (National Health Interview Survey) distribution of age and sex of Type II diabetes population. Although the online and
telephone data are both weighted to the same NHIS data, slight differences in the distributions occur because the cell for males 18-24 was 0 for the
telephone sample, making it impossible to create a weight for that group.
† Weighted to US population; unweighted N = 9496.
‡ Some differences between characteristics of the population of people with diabetes using the BRFSS and both the online and telephone responding
populations in this study were observed at the .05 level of significance

Comparison to Other National Studies
Table 3 and Table 4 compare results from both the general-adult
and adult-diabetes online surveys to those obtained from the
telephone surveys and benchmark data reported in other national
studies. For the general adult population, the weighted
online-survey results are not significantly different from those

derived from the Behavioral Risk Factor Surveillance Survey
and the National Health Interview Survey on 7 of the 12 health
statuses, access to care, utilization of care, and
clinically-appropriate health and health care quality indicators,
including: (1) presence of health insurance, (2) having a regular
doctor or nurse, and (3) receipt of advice to quit smoking for
smokers. For the sample of persons with diabetes, results from
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the online survey were not significantly different from the
BRFSS or NHIS benchmarks on 7 of the 13 indictors used,
including (1) self assessed health status, (2) presence of health
insurance, (3) having a routine checkup, (4) getting a retinal
eye exam at least once in the least year, (5) receipt of advice to
quit smoking for smokers, and (6) routine retinal exams for
diabetics.

In the general-adult population survey, we observed higher
proportions of individuals reporting 7 or more poor health days,
fair or poor health status, and smoking.

In addition to comparing point estimates produced by this online
survey to those produced by national benchmark datasets, we
also evaluated how these datasets compare in terms of
identifying variations and disparities in the health and health
care quality across demographic subgroups as well as according
to characteristics such as health insurance status and presence
of a regular doctor. Table 5 and Table 6 present results from
logistic regression analyses conducted to evaluate patterns of
variation observed using data collected online versus data
collected by telephone and versus telephone-based national
benchmark datasets (BRFSS and NHIS).

The independent variables included in this analysis had similar
explanatory power for dependent variables from the general
adult survey whether data were collected using online or
telephone methods. Specifically, at the low end, the demographic

and health care related independent variables explained 5%
to13% of the variation observed in reports of days lost because
of poor health for the national dataset sample (5%), the
telephone sample (13%), and the general adult online sample
(9%), respectively. At the high end, these variables explained
25% to 34% of variation observed in the presence of health
insurance across all datasets. For the adult-diabetes samples,
on the low end, the independent variables used here accounted
for less than 5% of the variation observed in rates of high
utilization of health care. On the high end, these variables
accounted for 11% to17% of variation observed in rates of
smoking for all 3 adult-diabetes samples compared.

Along with the overall explanatory value of independent
variables, we observed consistency across the general adult
population datasets in terms of the approximate magnitude and
significance of effect of specific independent variables. Having
a regular doctor and income showed the most consistent and
statistically significant effects (P < .05). Age and educational
level, meanwhile, were the most consistently significant for the
dependent variables evaluated for the adult-diabetes samples.
No instances were found in which a variable was significant in
one sample and also significant in the opposite direction in
another. We did find cases of a variable being significant in one
sample, but not in another. In most cases, this is attributed to
chance or smaller sample size.

Table 3. Comparing online scores to external benchmarks and telephone data on selected health care indicators: general adult population (adjusted to
the benchmark by gender and age)

MaleFemaleOverallHealth Care Indicators—Proportion Who:

Bench-
mark

Tele-
phone

On-
line

Bench-
mark

Tele-
phone

On-
line

Bench-
mark *

Tele-
phone

(N = 396)

Online

(N =
2315)

11.916.518.715.920.026.914.0§18.3‡22.9Report ≥ 7 poor health days in last 30 days

57.362.252.555.051.438.456.1§56.6‡45.2Report Excellent or Very good health

85.090.684.986.894.787.785.992.7‡86.3Have health insurance

81.379.776.285.388.985.283.384.580.9Have a regular doctor or nurse:

62.960.956.577.776.370.870.6§68.963.9Had routine check up (last 12 months)

45.250.642.743.648.943.944.449.7‡43.3Had 1-3 doctor visits (last 12 months)†

10.310.510.817.817.118.814.213.9‡15.0Had ≥ 10 doctor visits (last 12 months)†

8.69.016.711.812.526.010.3§10.8‡21.5Delayed care due to cost

24.829.035.820.321.534.322.5§25.1‡35.0Currently smoke

50.642.846.261.956.757.855.950.052.2Smoke and were advised to quit by doctor

14.614.213.03.92.43.79.38.18.2Binge drink more than once per month (ie, 5 or
more drinks at 1 sitting)

2.83.12.82.02.12.12.42.62.5Average number of drinks of alcohol on typical day
(drinkers only)

* Weighted N for BRFSS (Behavioral Risk Factor Surveillance Survey) sample is 200000000; unweighted N for BRFSS sample is 159989.
† Based on 1998 NHIS (National Health Interview Survey) data.
‡ Significant difference between Online and Telephone samples: < .05.
§ Significant difference between Online and BRFSS samples: < .05.
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Table 4. Comparing online scores to external benchmarks and telephone data on selected health care indicators: adult-diabetes population (adjusted to
the benchmark by gender and age)

MaleFemaleOverallHealth Care Indicators—Proportion Who:

Bench-
mark

Tele-
phone

On-
line

Bench-
mark

Tele-
phone

On-
line

Bench-
mark *

Tele-
phone

(N = 387)

Online

(N =
1035)

28.326.732.938.732.437.233.6§29.7‡35.7Report ≥ 7 poor health days in last 30 days

20.826.420.317.325.614.519.125.9‡18.0Report Excellent or Very good health

90.592.888.787.995.393.389.194.0‡93.2Have health insurance

89.092.291.893.098.297.091.0§95.396.9Have a regular doctor or nurse

88.091.191.989.892.991.588.992.091.7Had routine check up (last 12 months)

24.721.723.420.927.822.722.724.824.4Had 1-3 doctor visits (last 12 months)†

32.827.422.838.229.731.235.7§28.627.4Had ≥ 10 doctor visits (last 12 months)†

11.012.012.413.616.020.412.4§14.0‡17.6Delayed care due to cost

67.668.964.570.370.667.068.968.667.3Had retinal eye exam at least once in last year

14.918.217.114.315.921.414.6§16.9‡19.8Currently smoke

67.764.366.866.262.869.566.863.569.9Smoke and were advised to quit by doctor

6.74.24.61.701.54.2§2.03.3Binge drink more than once per month (ie, 5 or
more drinks at 1 sitting)

2.31.92.11.71.51.52.11.71.8Average number of drinks of alcohol on typical
day (drinkers only)

* Weighted N for BRFSS (Behavioral Risk Factor Surveillance Survey) diabetes sample is 12214135; unweighted N for BRFSS diabetes sample is
9496.
† Based on 1998 NHIS (National Health Interview Survey) data.
‡ Significant difference between Online and Telephone samples: P < .05.
§ Significant difference between Online and BRFSS samples: P < .05.
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Table 5. Logistic regression results for the general adult population—comparison of odds ratios estimated using online data versus 1999 BRFSS
(Behavioral Risk Factor Surveillance Survey) data and telephone supplemental data (cell values are odds ratios calculated using logistic regression
analysis methods [43])

7 or More Poor Health
Days in Last Month

Advised to Quit Smoking
(Smokers Only)

Has Regular DoctorHas Health Insurance

BRF-
SS

Tele-
phone

On-
line

BRFSSTele-
phone

OnlineBRFSSTele-
phone

OnlineBRFSSTele-
phone

Online

4069*3441991682*817064127*34419924127*3441992Unweighted N

.05.13.09.10.19.16.10.26.30.24.24.34R 2

Predictors

.94.84.81||.62§.70.82.57‡.53.61‡.971.031.03Male

1.131.13.911.29.19||1.22.931.971.381.37§1.211.10White

2.20‡4.19‡2.45‡.87.901.15.88.42||.79.19‡.55.37‡Income
<
$25000

.64‡.62.68‡1.101.16.95.83.92.791.99‡1.771.85‡Educa-
tion†

1.94‡1.902.34‡2.31‡3.165.27‡------4.28‡10.30‡12.60‡Regular
doctor

.811.251.02.46‡.31.77.24‡.10‡.08‡------Unin-
sured

.871.151.051.22.35.63.44‡.15||.18‡.12‡.36.10‡Age 18-
44

1.231.191.60§1.15.46.73.83.33.41||.15‡.28.11‡Age 45-
64

* BRFSS sample size is small because the question regarding having a regular doctor is asked only of a subset of subjects.
† Education was grouped into high school or less, versus some college or more.
‡ P < .001.
§ P < .01.
|| P < .05.
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Table 6. Logistic regression results for the adult diabetes population—comparison of odds ratios estimated using online data versus 2 external benchmarks,
the 1999 BRFSS (Behavioral Risk Factor Surveillance Survey) or 1998 NHIS (National Health Interview Survey) data and telephone supplemental data
(cell values are odds ratios calculated using logistic regression analysis methods [43])

7 or More Poor Health
Days in Last Month

Current SmokerHad 10 or More Doctor
Visits

Had Retinal Eye Exam

BRF-
SS

Tele-
phone

On-
line

BRFSSTele-
phone

OnlineNHISTele-
phone

OnlineBRFSSTele-
phone

Online

251*337904259*340904529339903256*340904Unweighted N

.05.05.06.17.11.11.04.01.04.14.05.10R 2

Predictors:

.84.85.86.71.63.81.781.01.75.50‡.941.03Male

1.841.311.00.981.771.201.74‡1.061.01.701.261.44White

1.581.78‡2.00§2.36‡.971.41‡1.551.461.81§.941.19.95Income
<
$25000

.68.98.79.41.57.761.61‡1.111.011.521.521.22Educa-
tion†

.90.15.861.541.061.011.231.063.13‡2.181.142.11Regular
doctor

1.02.21.72.53.651.451.181.32.86.20§.31.45||Unin-
sured

.761.241.254.60‡5.96‡5.77§.92.951.02.57.19‡.31§Age 18-
44

.911.341.82§7.88§3.85§3.97§1.221.051.131.15.94.46§Age 45-
64

* BRFSS sample size is small because the question regarding having a regular doctor is asked only of a subset of subjects.
† Education was grouped into high school or less, versus some college or more.
‡ P < .05.
|| P < .01.
§ P < .001.

Scale Reliability
Cronbach alpha internal consistency scores were .72 or above
for each of the 4 multi-item scales observed here (.72-.95),

demonstrating their psychometric reliability when online
administration is used (Table 7).

Table 7. Cronbach alpha reliability scores for multi-item scales using online data

Cronbach AlphaScale

Getting medical care quickly (CAHPS*)

.81General adult 2001

.72Adult diabetes 2001

Getting dental care quickly (CAHPS*)

.85General adult 2001

.82Adult diabetes 2001

Shared decision making (Diabetes PORT/ FACCT† ONE)

.95Adult diabetes 2001

Self-care education and support (FACCT ONE)

.93Adult diabetes 2001

* CAHPS = Consumer Assessment of Health Plans
† FACCT = Foundation for Accountability
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Discussion

This study found evidence that online health care surveys
originally designed for mail or telephone administration
maintained both psychometric reliability and concurrent validity
in results across demographic and other subgroups. More
specifically, estimates of access to care, utilization of care,
application of clinically appropriate care, and consumer
experiences of care were similar to those derived from more
traditional methods of obtaining representative samples of the
US population.

We were able to achieve a sample representative of the US
population in terms of age, sex, and education using a
readily-available, opt-in sampling frame that employs relatively
low-cost recruitment methods. Basic statistical weighting
methods further aligned the responding population sample on
these variables. Prior information on the affiliation of individuals
included in the Web panel prevented stratified sampling based
on race or income. Consequently, we cannot determine whether
differences between our completed survey sample and the US
population in the proportion of persons representing each racial
and income group are due to response biases or inadequate
representation in the original sampling frame for this study.
Since a great deal of concern focuses on health care for
lower-income individuals, it is important keep in mind that this
group was, in fact, overrepresented when compared to the US
population.

Given the importance of equitably representing the range of
racial and economic groups, Web-based panels used for public
information about health care quality should strive to include
these variables so that stratified sampling may occur and/or
assessments of response bias can take place. Here, oversampling
methods often used in other national studies were successful in
attenuating potential biases in results caused by lower rates of
representation among nonwhite racial groups.

Response rates for Internet-based, telephone, or mailed surveys
must be calculated in comparable ways and take into account
differences in follow-up steps with nonrespondents. In this
study, while analogous administration steps were used for both
the online and telephone surveys, more-robust follow-up strategy
was used for the telephone survey (6 follow-up calls for
telephone and no follow-up steps for online survey). In spite of
this, the online response rate was higher than for telephone when
comparable calculations were used. This finding is true even
when nonworking and nonresidential numbers are removed
from the telephone sample and similarly nonworking or dormant
e-mail addresses are not removed from the online sample. Given
the unique sampling and administration processes employed
for both surveys, these findings may not be observed in cases
where relatively-simple online methods are compared to
more-complex and more-costly sampling and administration
methods typical of national studies such as the National Health
Interview Survey and the National Medical Expenditures Panel
Survey. An important question to examine further is whether
such extensive follow-up methods are required to generate
public information about health care quality and whether

Internet-based methods outlined here may be suitable, especially
as Web access continues to expand for all population groups.

Overall, findings from this study demonstrate that many of the
sampling and survey administration challenges inherent in
telephone and mail modes of data collection are also present
for Internet-based methods. In turn, the survey administration,
statistical sampling, and weighting approaches used to ensure
that data collected via telephone or through mailed surveys yield
adequate and representative samples, are also required for data
collected via the Internet.

Internet-based data collection is appealing in its potential for
allowing information to be collected in a timely and efficient
manner. These efficiencies are eroded, however, if costly
strategies are required to recruit panels from which sampling
may occur and/or when the survey administration process
includes extensive nonresponder follow-up and tracking steps.
The methods used in this study were selected to be low burden
in terms of the sampling frame and administration. This was
done in order to begin to explore whether the benefit of
obtaining data in a timely and potentially-interactive manner
using the Internet can be achieved without incurring costs that
diminish the value of doing so when compared to traditional
telephone methods used by most nationally-recognized studies.

As these and other issues regarding the use of the Internet to
conduct health and health care quality surveys are evaluated, it
is worth recalling that our comfort with telephone surveys dates
only from the late 1970s, when relatively-sophisticated
methodologies were established involving random-digit dialing
and multiple contact strategies [24]. In fact, the rise of the
telephone survey in the late 1960s and early 1970s was attended
by similar methodological concerns as those now associated
with Web surveys - and took a decade of research and
refinement to resolve. In recent years, the growing use of
unlisted numbers, cell phones, call waiting, caller identification,
and answering machines have induced a steady decline in
response rates and growing disparities in the populations willing
to be contacted by telephone. For example, Gallagher et al found
that only an elaborate and expensive combination of mail, phone,
and door-to-door solicitations produced a respondent pool fully
representative of the low-income community [44]. As a result,
Dillman has argued that only self-administered surveys -
whether made available by mail, interactive voice response, or
the Internet - are likely to be successful in the coming years
[19].

Results of these analyses suggest that weighted online sampling
offers an imperfect but promising avenue for collecting
large-scale representative survey data. Overall, conclusions
about the level and variations in health care quality in the United
States are similar whether based on data collected online or data
collected using more elaborate and costly survey methods.

All forms of survey-based data collection involve certain
sampling and mode effect biases. Tradeoffs in the biases entailed
in online versus telephone based surveys need to be carefully
considered by policymakers. As Internet access increases along
with the propensity for individuals to resist telephone
solicitations, online survey methods may increasingly represent
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an efficient, real-time alternative for assessing health and health care quality in the United States.
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Abstract

Background: A cancer diagnosis is highly distressing. Yet, to make informed treatment choices patients have to learn complicated
disease and treatment information that is often fraught with medical and statistical terminology. Thus, patients need accurate and
easy-to-understand information.

Objective: To introduce the development and preliminary evaluation through focus groups of a novel highly-interactive
multimedia-education software program for patients diagnosed with localized prostate cancer.

Methods: The prostate interactive education system uses the metaphor of rooms in a virtual health center (ie, reception area, a
library, physician offices, group meeting room) to organize information. Text information contained in the library is tailored to
a person's information-seeking preference (ie, high versus low information seeker). We conducted a preliminary evaluation
through 5 separate focus groups with prostate cancer survivors (N = 18) and their spouses (N = 15).

Results: Focus group results point to the timeliness and high acceptability of the software among the target audience. Results
also underscore the importance of a guide or tutor who assists in navigating the program and who responds to queries to facilitate
information retrieval.

Conclusions: Focus groups have established the validity of our approach and point to new directions to further enhance the
user interface.

(J Med Internet Res 2004;6(1):e3)   doi:10.2196/jmir.6.1.e3

KEYWORDS

Multimedia software; multimedia; software; prostate cancer; patient education; treatment decision making; treatment; decision
making

Introduction

There is hardly a more-distressing health event in a person's life
than receiving a cancer diagnosis. Such a diagnosis often has
been compared with a "blow to the head," or the feeling that
the "world has changed forever." Often, intense feelings of
anxiety and fear about oneself and the future of family members
are triggered by a cancer diagnosis. Yet, to make informed
decisions about their health care during this time of high distress,
patients and their family members need to process complicated

medical information that is fraught with medical and
probabilistic terms.

This is particularly true for men diagnosed with early-stage
prostate cancer (ie, tumors confined to the prostate without
involvement of regional lymph nodes or distant metastasis).
Although prostate cancer is a highly-treatable disease with an
average survival rate of 97% over 5 years [1], there is no one
standard treatment that is appropriate for every patient [2,3].
Patients usually have the choice between surgical removal of
the prostate (ie, prostatectomy), external beam radiation, or
implantation of radioactive seeds. Watchful waiting, or close
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monitoring of disease progression through frequent prostate
specific antigen (PSA) levels and digital rectal examinations
(DREs), is sometimes an option. In addition, patients' treatment
decision making is further complicated by the tendency of
physicians to recommend treatment options that represent their
medical specialty [4]. Thus, newly-diagnosed prostate cancer
patients not only have to cope with the emotional impact of the
diagnosis, but also have to make sense of complicated
medical-treatment information, resolve often-times diverging
medical opinions about how to best treat the disease, as well as
to anticipate potential unpleasant treatment-related side-effects
(ie, incontinence and erectile dysfunction [5]).

In recognition of these unique patient-information needs the
primary aim of this paper is to describe the development and
preliminary evaluation of a novel and innovative computer-based
multimedia prostate interactive education system (PIES) and
treatment-decision tool. We will begin with a brief overview
of the most-common treatment options for prostate cancer and
their likely consequences for quality of life. Second, we will
describe how patients' information-seeking behavior has changed
with the development of personal computers and the Internet.
Third, we will place the development of PIES in the larger
context of computer-aided learning. Fourth, we provide a
detailed description of PIES and a report of its preliminary
evaluation through focus groups. The paper closes with
recommendations for further developments of computer-based
education systems and decision tools.

Computer-Aided Learning
Since the invention of the electronic computer there have been
2 divergent opinions as to how this device should be used. One
group saw the computer's principal use as a number manipulator,
an extensive, ultrafast, and accurate calculator. Another group
envisioned the computer as a symbol manipulator that might
be taught to use logic and make decisions in a human fashion.
The symbol-manipulation group eventually founded the
discipline called artificial intelligence (AI). As time passed,
artificial intelligence spawned many subdisciplines such as
robotics, natural language recognition, and expert systems. The
driving force behind expert-system development was the attempt
to program a computer so it could "think" and make human-like
decisions. A generally-accepted definition of an expert system
is one that performs at or near the level of a human expert in a
particular field of endeavor [6].

The first large expert system to perform at the level of a human
expert was developed for use in the health care field [7]. This
system, called MYCIN, was developed at Stanford University
in the mid 1970s. The MYCIN program was designed to provide
physicians with advice about bacteremia and meningitis; it
emulated the expertise from a physician specializing in these
infections. MYCIN asks the physician, who is requesting its
advice, several questions. Additionally, it requires personal data
about the patient and will ask for results of laboratory tests when
it needs this information to aid in its analysis process. After
analyzing patient information and data, MYCIN makes a
diagnosis as well as a drug-therapy recommendation. MYCIN
also has the ability to explain how it arrived at its diagnosis [8].

The architecture of the MYCIN program consists of 2 major,
distinct elements: (1) a knowledge base and (2) an inference
engine. The knowledge base contains the facts and heuristics
necessary to derive medical analyses of bacteremia and
meningitis infections. The inference engine contains the
inference mechanisms and control strategies employed by
MYCIN to derive the diagnosis and treatment recommendation.
It soon became clear that this architecture was not just specific
to MYCIN but could be used as a template or "shell" for
encoding and applying expertise in any field.

Computer-Aided Learning for Educational Purposes
One of the most interesting applications of expert system
technology is for education. One goal among some
artificial-intelligence researchers has been to develop a
computerized tutor that performs at the level of an excellent
human tutor. The resulting computer program that achieves this
objective would be called an intelligent tutoring system (ITS).
The effort to create truly-intelligent computer-based tutors has
been underway for many decades [9]. Ultimately intelligent
tutoring systems attempt to simulate the behavior of an
intelligent human tutor in addition to acting as a domain expert.
The characteristics of an intelligent tutoring system include the
ability [10,11] to:

1. teach a given subject
2. detect student errors
3. analyze where and how the student made an error
4. correct flaws in the student's logic
5. clear up any misgivings or misunderstandings the student

may have about the material.

Although the development of expert systems for training has
been moderately successful and other kinds of expert systems,
such as income-tax preparation assistants, have been extremely
successful commercially, intelligent-tutoring-system
development did not advance significantly for several years
after its initial efforts. It is within the last decade that prospects
for intelligent tutoring systems have shown promise.
Advancements in hardware, operating systems, and
interactive-multimedia development tools have created a
software environment that makes real intelligent tutoring
systems a possibility [12- 14].

Interactive multimedia software is already playing a key and
unique role in the educational process. It is used as a stand-alone
educational module that is intended to enable an interested
individual to learn about a particular topic or subject [15]. It
has been used as a supplement to classroom presentations
[16,17] and laboratories [18,19], and it is used as a dynamic
textbook [20]. Recently, interactive multimedia have been
integrated with expert-system technology, producing
highly-interactive intelligent tutoring systems [21- 25]. These
intelligent tutoring systems "learn" about the individual student
and can tailor the material to meet the needs and the learning
styles appropriate to the individual student.

Computer-Aided Learning for Health Care
One of the first successful large-scale expert systems was
developed for diagnosis and treatment of certain infections [26].
The principles of this approach were subsequently applied to
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include the application of artificial intelligence techniques to
medical diagnosis (for example, [27- 32]). Artificial intelligence
research within medicine is very active today although attempts
to develop physician-like diagnostic systems have waned.
Instead, these systems are now geared to assist students and
physicians to develop and hone diagnostic skills.

Because enthusiasm for medical diagnosis systems that would
"assist" physicians and might even dispute their diagnoses was
tepid, the development of systems designed for practitioner
education has been advanced. Consequently, considerable effort
has been made to produce software systems that could simulate
medical situations and include a computerized mentor that would
assist learners in their decision-making process. The rapid
development of computer hardware has eliminated many of the
early problems encountered in developing medical-training
expert systems. Today's graphical user interfaces coupled with
developments in various video and audio digital circuit boards
have encouraged the development and use of multimedia
software. Multimedia is usually defined as "the use of a
computer to present and combine text, graphics, audio and video
with links and tools that allow the user to navigate, interact,
create, and communicate" [26]. Multimedia programs have been
written to help educate medical practitioners in almost every
aspect of health delivery. Systems exist to train and educate
individuals in the principles of: laparoscopic procedures and
epilepsy diagnosis and treatment [33], ureterorenoscopy [34],
hysteroscopy [35], dermatology [36], diabetes management
[37], communicable and rare diseases [11], red cell antibody
identification [38], cervical cytology [39], psychotherapy [40],
and many other health-related areas.

Besides educating practitioners, progress has been made recently
in developing interactive multimedia software products for
patient use and education. Agre et al, reporting on a project that
develops a CD-ROM for cancer-related patient education [41]
notes that CD-ROMs are more valuable for learning than
booklets or videotapes. The study finds that CD-ROM
technology allows for greater depth in content and has the ability
to satisfy a broad range of educational needs. Guendelman et
al [42] have used a computer-based self-management program
called Health Buddy to enable children to assess and monitor
their asthma symptoms and quality of life as well as to transmit
this information to health care providers. Using a randomized
control trial, 66 individuals were placed in the intervention
group while 68 were in the control group. The study found that
compared with an asthma diary, monitoring asthma symptoms
and functional status with the Health Buddy increases
self-management skills and improves asthma outcomes. Another
recently-developed CD-ROM focused on the education of
children with leukemia (ages 4-11) and their families about the
disease and its treatment [43].

Multimedia has also been used, with some success, for
educational intervention for low-education, low-income Latinas
[44]. At the conclusion of the study, it was found that about
40% of the women that had scheduled or received
mammography had attributed their decision to the intervention.
Interactive multimedia has been used to deliver information:
about self-medication [45], for patient colonoscopy education
[46], for genital herpes education [47], for personal care of

diabetes [48], for skin cancer prevention [49], for nutrition
screening and counseling [50], for hypertensive patients [51],
and for numerous other diseases or treatments.

Gustafson et al have developed a computer-based health
information and support system [52,53]. This Comprehensive
Health Enhancement Support System (CHESS) is a Web-based
support system that includes modular programs on breast cancer,
AIDS/HIV infection, sexual assault, alcoholism, and academic
crisis. For example, the breast cancer module provides disease
information, a treatment decision aid, an opportunity to contact
health care providers via e-mail, testimonials from patients, and
a patient forum to exchange information and to solicit social
support. Evaluation studies have confirmed that the CHESS
system is user-friendly and well accepted by patients of diverse
demographic background [54]. The use of the CHESS system
has also been linked to improvements of quality of life, and
increased participation in health care among HIV-positive
patients [54]. Despite its sophistication, the CHESS system
lacks the capacity to present information in a targeted and
tailored manner based on specific patient characteristics.

Computer-Aided Tailored Patient Education
A decade ago researchers [10] noted that computer software
has the potential to elicit information from patients and to use
this information to tailor patient education. Because the literature
is not always consistent in the use of the terms targeted and
tailored with respect to health communications, a recent article
has suggested clarification and standardization in terminology
[55]. The authors suggested that health communications be
labeled as targeted if they are directed towards a particular
subgroup of the population, and to use the term tailored if the
information is designed to address individual characteristics of
a person. Both targeting and tailoring depend on the assessment
of group or individual characteristics that have been derived
from prior data collections [55].

The goal of targeting and tailoring health communications is to
increase the personal relevance of the message to the individual.
Research has demonstrated that messages that are relevant to
the person are better understood and better remembered [56,57].
In addition, personally-relevant messages are also more likely
to lead to behavior change [58]. Thus, it is generally expected
that an individual will react to tailored messages with increased
attention, improved understanding, and an increased tendency
for behavior change [54,59].

Methods

Overview of the Prostate Interactive Education System
(PIES)
The prostate interactive education system (PIES) is an
interactive multimedia expert system that is being developed
to help patients who have been diagnosed with early-stage
prostate cancer. PIES provides the patient with a multitude of
treatment information and encourages patients to obtain the
kind of information that they desire about the disease. PIES is
envisioned as an important step in the treatment-decision
process. The software will enable a patient to follow a logical
decision process and obtain the information he needs at his
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current state of decision-making. The software will prepare a
factual report for a psychologist who will meet with the patient
following his interaction with the software. The temporal
placement of the software is shown in Figure 1. Once the patient
is diagnosed with prostate cancer, he is offered the PIES

software package to assist him in making a treatment decision.
PIES provides additional information and does not preclude a
second opinion, as shown in Figure 1. In fact, the patient may
receive a second opinion before using PIES.

Figure 1. Role of prostate interactive education system (PIES) in the treatment decision process

The purpose of the PIES software is threefold:

1. It allows a patient to obtain the information he wants in a
quiet environment. The patient interacts at his own speed.
Questions can be asked in any order. Multiple physicians
are consulted without any implied obligation on the patient's
part. A patient may consult with a surgeon and a radiologist.
Consequently, the patient can gather information in a
nonthreatening and unpressured environment.

2. It allows the patient to access the experiences of other
patients. An extensive library of interactive videos of others'
experiences will be available to the patient. The patient can
choose to hear from videotaped actual patients who are in
the same age group, of the same race, and who had a
particular treatment.

3. It provides an expert system that will be operating in the
background. The expert system will analyze what the patient
is doing and determine if the patient is getting enough
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information to make an informed decision. The expert
system will not make any decision for the patient. It will
only follow and evaluate the completeness of the process.
If the expert system becomes concerned that the patient is
not being thorough in his examination of alternatives, it
will make suggestions to view information that has not been
accessed and about where the patient might find it. The
patient can follow or ignore the expert system's suggestions.

PIES is not a diagnosis tool. Nor does it give advice in the form
of "this is what you should do." Instead, it allows patients to
ask questions and get information by interacting with a
multimedia computer program. The multimedia program allows
a patient to visit a library to get up-to-date information about
prostate cancer and its treatment. The patient will be able to
interact with virtual physicians who can answer specific
questions that the patient may have. Various physicians (eg,
surgeons, radiologists) can be queried by the patient. The
physicians "consult" with the patient through digital video
sequences as well as through interactive multimedia
question-and-answer sessions. The patient will also be able to
"visit" a virtual support room where he will have the chance to

listen to other patients talking about the disease and how they
determined their own course of treatment. Support group
members also discuss dealing with the side effects of their
treatment. The patient will also be able to consult with a virtual
sex therapist who will discuss methods and assistive
technologies that will enable them to continue sexual activities.
Finally, each patient will be provided with a decision aid that
will assist him in treatment decision making.

An overview of the PIES architecture is shown in Figure 2. The
patient interacts with the CD-ROM based system on a personal
computer. The system is CD-ROM based but could be made
available over the Internet. A CD-ROM delivery system was
chosen so that those patients without a high-speed connection
to the Internet would not experience delays caused by
downloading videos. The information is developed and
presented using Macromedia's Authorware [60]. Authorware
is able to communicate with other software and can transmit
information in real time or near real time. Authorware will allow
the patient to have access to other programs such as a notebook
to record information, and various applicable
medical-applications software.

Figure 2. The PIES architecture

The patient model, described later, is a computer
characterization of the patient; it is changed dynamically by the
expert system. In turn, the expert system, also described later,
analyzes how the patient interacts with the software and reports
this in the results folder. The results folder contains information
that the expert system will use to generate a report to the
psychologist.

The paradigm used in PIES is that of a patient entering a health
center. When the patient enters PIES, he is greeted by an
information specialist. The information specialist welcomes the
patient and shows him around the PIES Health Center. The
Health Center consists of a reception area, a library, and a group
meeting room on the first floor, and physician offices on the
second and third floors, connected through an elevator. Each
room is interactive and the patient is shown how to use the
room's facilities when he first chooses to enter the room. After
showing the patient the Health Center layout, the information
specialist asks the patient to complete a questionnaire. The

questionnaire requests data that the expert system will need to
tailor the Health Center for his needs.

After completing the questionnaire, the patient is free to visit
any room of his choosing.

Elements of PIES

The Library
If the patient would like information, he is referred to the library.
To get to the library, or any other room, the patient would click
with the mouse on the door that leads to the desired area. The
library is a highly-interactive area (see Figure 3) in which the
patient may obtain, and interact with, educational material and
other information. The library consists of a wall of shelves with
many books to choose from. It also has a TV through which
videos can be accessed. The books are sorted in alphabetical
order; by "rolling over" a book with a mouse, its title is revealed.
For example, a book entitled Brachytherapy (see Figure 4)
contains information about radioactive-seed implant treatment.
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A chapter gives an overview of brachytherapy; another chapter
focuses on side effects, while another one describes the rationale
behind a particular treatment regimen. Other books available
contain information about psychosocial functioning, such as
how to deal with impotence and incontinence, the use of
alternative medicine, clinical trials, and the impact of prostate
cancer on the family. The video section contains short videos

(up to 5 minutes) that show facilities (eg, a surgical suite) and
describe specific treatments. In sum, the library is a place that
has a comprehensive collection of disease- and treatment-related
materials that not only address the momentary concerns of the
patient, but also assist in the preparation for future
prostate-cancer and treatment-related consequences.

Figure 3. The PIES library

Sources of Information
The identification and development of the information contained
in PIES is a multi-step process. A starting point for compiling
information is a review of current information on prostate cancer
treatment (eg, the PDQ [61]), that is approved by the National
Cancer Institute [62] and the Cancer Information Service [63].

Regular Medline [64] searches supplement this information and
ensure that it stays current. Second, the research team
summarizes this information and identifies and develops
appropriate visual materials. Third, medical expert consultants
vet all materials for accuracy. Fourth, a health educator and a
cancer-information specialist adopt the information to a 6th- to
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7th-grade reading level. Last, information is then adopted for high and low information seekers.

Figure 4. Table of contents page for book on brachytherapy

Interacting with Physicians
The physician offices are on the second and third floor of the
virtual health center. The physician offices are reached through
an elevator, which contains a large sign that allows the user to
click on the desired office. Experts in a treatment area (ie,
surgeons, radiation oncologists, a physician specializing in
brachytherapy) are available to provide information about

different treatment modalities. After entering the office (see
Figure 5), the patient interacts with the physician by selecting
different video clips from a pull-down menu. Each video clip
answers specific questions about the treatment, providing
anatomical and technical information. In addition, physicians
discuss issues such as who is a candidate for this treatment, the
likelihood of side effects, success rates, recovery time, and
expected quality of life.
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Figure 5. Meeting with a physician

The Group Meeting Room
The patient may choose to participate in a group meeting of
prostate cancer survivors. The members of these groups have
experienced the range of treatment options. The patient may
listen to the group members discuss with one another aspects
of their treatment decision-making such as how they found out
that they had prostate cancer, how they felt when they found

they had the disease, and how they chose a treatment. Figure 6
shows members of the group discussing a wide-ranging array
of topics that include sexual and incontinence problems, issues
with intimacy, the effect of the disease on the partner, the
influence of the spouse on treatment decision-making,
experience with different treatments, and the use of alternative
therapies.
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Figure 6. Viewing a support-group session

The Notebook
If the participant wants to take notes or jot down a comment
during his exploration of the Health Center, he can call up an
electronic notebook, which is available from any room. The
notebook will also be helpful to jot down notes when visiting
the doctor-patient module. These notes might be helpful to the
patient when he consults with physicians about prostate cancer.
All notes will be incorporated in the final printed report that
will be generated upon exiting the program.

Exiting the Software
When participants decide to exit, the software calculates which
information had been accessed and offers information that has
not been viewed to patients. For example, if a patient only
inquired about surgical treatment for prostate cancer, the
program offers information on external beam radiation and
brachytherapy for reviewing. Thus, the software will ensure
that all patients have had a balanced amount of information. If
the patient desires, he can complete a decision aid, designed to
elicit his values and goals with regard to prostate cancer
treatment [65] and thus assist him in making a treatment decision
that is right for him. After completing the decision aid, the
software will also ask the patient if he wants to return to PIES.
If the answer is yes, the expert system will update the patient's
results folder before the program is closed. When a participant
re-enters the software he is placed in the reception area to decide
which part of the health center he wishes to visit. If the
participant does not intend to revisit the software, it updates the
results folder, and then generates a report for the patient. This
report contains a synopsis of accessed information, notes that

were taken, areas the participant has not visited, and types of
available information that he has not yet accessed.

Tailoring to Information Seeking Within PIES
Improved communication between physicians and patients and
improved information provision about disease and its treatment
are important factors in aiding patients to make treatment
decisions and to cope with their disease [21,66,67]. Although,
patients are generally interested in obtaining information about
their disease, not all patients desire the same level of information
[68,69] and thus an individualized approach to information
provision is more appropriate to meet a patients information
needs [70,71].

Research has identified 2 main profiles of information
processing: high monitoring (information seeking) and low
monitoring (information distracting). When confronted with
medical information, high monitoring individuals typically
process information very attentively and amplify its threatening
aspects. High monitors prefer more information about their
condition and its treatment, are consequently better informed,
yet express greater dissatisfaction about the amount of
information they receive [68]. Overall, they demand more
support and reassurance [68,72].

In contrast, low monitors demonstrate an opposite pattern; they
are more likely to ignore, avoid, and minimize threatening
cancer-related information that diverges from their belief that
they will be fine [41,73- 76]. Consequently, low monitors prefer
and are satisfied with less information about their condition,
are less knowledgeable about their disease status, and tend to
underestimate the risk from the disease threat.
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The expert system determines if the patient is a low monitor
(ie, low information seeker), one who wants only the important
points of a treatment, or a high monitor (ie, high information
seeker), one who wants considerable detail about a treatment
therapy. The expert system directs the interactive multimedia
program to provide the amount of information that the patient
desires. The expert system realizes that a patient might want to
be a high monitor in some areas and a low monitor in others.
For example, a patient may be very interested in knowing all
about the side effects of external beam radiation while wanting
only the essentials about the procedure itself. To our knowledge,
PIES is unique in that it allows dynamic tailoring. Consequently,
as patients proceed through PIES, its expert system determines
how much information patients desire about a topic and provides
it.

Survey to Establish Computer Literacy Among Target
Audience
Before developing PIES we conducted a survey among the
target audience (ie, men diagnosed with localized prostate

cancer) to establish familiarity with computers. We mailed a
brief questionnaire to 675 participants of an ongoing longitudinal
study of prostate-cancer treatment decision making and quality
of life [5].

Focus Groups to Evaluate PIES
We developed a demonstration CD of PIES to showcase its
features to several focus groups. The first 3 focus groups
consisted of 18 prostate cancer survivors. Men were recruited
from the same ongoing longitudinal study mentioned above [5].

Results

Computer Literacy Among Target Audience
Of the 675 survey questionnaires mailed, 473 were returned
(70% return rate). Demographic characteristics are listed in
Table 1.

Table 1. Demographic characteristics of PIES users

Percentage of SampleMean (SD)Characteristic

66 (8)Age in Years

0.235-45

1046-55

3456-65

47.866-75

8> 75

Ethnicity

92Caucasian

6African American

1Hispanic

1Asian/Pacific Islander

Education

7Completed grade school

47Completed high school

23Completed college

23Post-graduate degree

Marital Status

85Married

15Single/separated/widowed

Employment

60Retired

40Full- and half-time employed

The majority (65%) of participants reported they have a PC at
home, and an additional 7% indicated they had access to a PC
at a public place, such as at work or at the library. Access to a
computer came with access to the Internet for 70% of the
respondents. When asked to rate their experience in using a

computer, 80% of patients indicated they are familiar with
computers. They rated their expertise from slightly experienced
(39%), moderately experienced (18%), very experienced (11%),
to expert (2%). Three quarters (76%) further indicated that they
had access to a family member or a friend to help them with
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potential computer problems. When asked about any physical
problems that might prevent them from using a computer, 89%
of patients reported not having any eye problems that might
interfere with using a computer, and 83% indicated they have
no difficulty at all in operating a pointing device such as a mouse
(10% indicated having "a little problem" with a mouse). Patients
who have a computer at home spend an average of 3 hours (SD
= 1.5 hours) per week using it. About 20% spend more than 2
hours per day on the computer. Thus, our target audience for
PIES is experienced in using a computer.

Of the 18 men, 7 (39%) were African American. We
oversampled African American men into the focus groups, in
part because, prostate cancer is particular prevalent among
African Americans and thus the use of the program might be
specifically relevant to this group. Men were on average 67
years old and had at least a high-school education (33%), a large
majority was married (83%), and had completed treatment
(83%). External beam radiation was chosen by 72%, 22% chose
surgery, and 6% chose brachytherapy. The remaining 2 focus
groups were held with spouses of prostate cancer survivors (N
= 15). The women were on average 60 years old and 50% had
a college or postgraduate degree. All focus group participants
received $40 as a token of appreciation.

Focus Groups' Evaluation of PIES
Overall feedback on the demonstration CD was extremely
positive. All ratings were performed on a 5-point scale, with
higher scores indicating higher levels of interest. Patients and
spouses uniformly stated that they were "very much" interested
in the software (mean = 4.71; SD = 0.59; range, 3-5), and that
it was "very" useful (mean = 4.71; SD = 0.47; range, 4-5). When
asked whether they would prefer the software in lieu of
traditional information sources, such as books or booklets, 83%
stated a clear preference for the software program over print
material, and 100% would prefer the program in addition to
print material. On average, patients indicated that they would
spend between 1 and 2 hours with the program and were willing
to pay an average of $50 for it, if it were commercially available.
A large majority of patients (82%) indicated that they had access
to a personal computer and that they frequently use it (41%
everyday, 29% 3-4 times a week, 18% 1-2 times a week); 94%
had access to the Internet. In general, patients use their computer
for e-mail (71%), and to obtain general (77%) and health (71%)
information. Almost 60% have used the Internet to obtain
prostate cancer information.

Concept of a Virtual Health Center With Rooms or
Offices
Transcripts of the participants' comments revealed that
participant's liked the concept of a virtual health center.
Uniformly, the idea of going to rooms or offices to obtain
information was found intuitive and appealing. Further,
participants appreciated the variety of information that could
be found in the program. The following summarizes comments
by focus group members, organized by rooms.

Introduction

Men and spouses found the Introduction to PIES easy to follow
and indicated that it gave an excellent overview of the program.

They particularly liked the possibility of accessing information
in any order they liked and the program's capability of tailoring
the information to their information-seeking needs. Participants
also mentioned that they value an interface that mimics an
interaction with a human. Some men suggested the inclusion
of a guide who follows them around in the health center and
who could be asked questions.

Physician's Office

The large majority of men and spouses (90% for each) indicated
that they would visit the physician's offices first, before going
to any other room. Participants liked the opportunity to type in
a question, which will prompt the program to retrieve the
appropriate video with the physician answering the questions.
However, a majority of patients also requested an overview of
available physician answers. As one man stated: "After a
diagnosis I didn't know what type of questions to ask. An index
of available information from the physician would be very
helpful." Some men also didn't like the physician sitting behind
a desk, which increased the perceived distance between patient
and physician. The current version of PIES places the physician
in a comfortable chair in front of the desk.

Library

Participants loved the layout of the library and found the idea
of providing information in book form very appealing. They
particularly appreciated the combination of written text with
illustrations and short video clips. Some men voiced interest in
watching video clips of surgical or seed-implantation
procedures. Others, in contrast, indicated that they would not
be interested in such a level of detail, providing unwitting
support for our plans to tailor information to their monitoring
preference. Both patients and spouses liked that some medical
terms were hyperlinked to the Glossary, which provided short
one-sentence explanations of the term.

Support Group

In general, men showed great interest in watching video clips
of prostate cancer survivors sharing their experience. In the
initial format there were 3 men sitting behind a table answering
questions that were keyed in by the patient. While about half
of the patients appreciated the opportunity to interact with each
man directly in the support group, the other half was interested
in watching the men exchanging their ideas. The current version
of the software includes videotapes of men discussing certain
topics, such as treatment decision-making, treatment experience,
and post-treatment quality of life.

Topics Specifically Mentioned in Focus Groups With
Spouses
Certain topics were specifically mentioned in the focus groups
with spouses. Spouses advocated for a room that provided
information specific to their information needs. Topics of
interest were information about nutrition (eg, soy, lycopenes),
emotional support (both resources for support, as well as
learning from the experience of other spouses), as well as
instrumental support, particularly with caregiving after
treatment. Spouses were also interested to receive information
about sexual issues as it pertains to intimacy, communicating
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to one's spouse about sexual issues, and the use of devices to
assist a patient with erectile dysfunction.

Summary
In summary, both men and spouses were enthusiastic about the
program. They expressed great interest and regretted not having
had such a tool when they had to make a treatment decision.
When given the choice between traditional information sources
such as books or pamphlets almost every participant indicated
a preference for the CD-ROM. Of particular interest to patients
were the physician's office and the support-group room, which
offered patients expert as well as lay perspectives of prostate
cancer treatments. Although men expressed proficiency with
computers in general, it became clear that additional navigational
and organizational help would enhance the usability of PIES.

Discussion

In this paper we have introduced the development and
preliminary evaluation of novel multimedia-education software
for prostate cancer patients. The article started with a brief
review of the major developments in computer-aided learning,
particularly emphasizing research and development efforts in
the area of providing (tailored and nontailored) health
information and education. We then introduced the PIES
architecture, described the visual interface, content development,
and preliminary evaluation through focus groups.

Plans for a Virtual Information Specialist and
Interactive Tutor (VISIT)
Overall, the focus group members evaluated PIES very
positively and provided important suggestions about potential

changes and enhancements to the program. Based on these
comments and in accordance with health-behavior and
communication theories [7,77] we are planning to enhance the
next version of the PIES software by including a virtual
information specialist and interactive tutor (VISIT). This
information specialist and tutor will be designed to further
enhance the interactivity between user and software.
Specifically, VISIT will proactively query the user about what
kind of information he desires, inform him where he can obtain
the information, and will offer to retrieve it for him. VISIT will
further guide the user through the program by offering relevant
information that had not been accessed, thus anticipating the
user's informational needs. Furthermore, while offering
treatment information that could be upsetting to some patients
the program will also offer emotionally-reassuring and
normalizing messages.

VISIT will be represented as a health care professional (see
Figure 7) through video and still photos. Once the patient enters
the health center, she will introduce herself and will give an
overview of the center. She will offer suggestions on how to
best use the program, depending on the user's needs. For
example, if a patient is interested in hearing a physician's
opinion, VISIT will offer to show him the way to the doctor's
office. In contrast, if the patient is interested in learning about
different treatment modalities in great detail, VISIT will
accompany him into the library. Once there, VISIT will query
the user about which treatment options he might want to learn
about first and which aspects he is most interested. The
corresponding information will then be presented.
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Figure 7. The virtual information specialist and interactive tutor (VISIT) at her desk

Areas in Which VISIT Will Increase the Functionality
of PIES

Provide Balanced Picture of Treatment Options

Most importantly, VISIT will ensure that the patient receives a
balanced picture of all treatment options. Patients who are
accessing information about only one treatment option will be
queried by VISIT as to whether they are interested in receiving
relevant information about other treatment modalities. VISIT
will present the information or offer to take the patient to the
appropriate room.

Increase Retention of Information and Provide Emotional
Reassurance

VISIT is designed to increase the patient's retention of the
presented information and to provide emotionally-reassuring
and normalizing messages. In particular, after a module is
completed VISIT will summarize the information that was given
to the patient. In this context, VISIT will emphasize that prostate
cancer is a common disease among men, that the tumor is slow
growing and highly treatable. Furthermore, VISIT will offer
information about support groups and additional information
on the Internet.

Raise Patient's Perceived Self-Efficacy

Another area that will be addressed through VISIT is to raise
the patient's perceived self-efficacy to deal with his condition.

On the one hand, this will be achieved by providing information
that is tailored to the patient's information-seeking needs. On
the other hand, VISIT will provide concrete suggestions
designed to enhance the patient's communication skills with his
provider. VISIT will display sample interactions between patient
and physician.

Short video clips depicting situations in which the patient is
successful in requesting and obtaining information about his
treatment options from the physician will represent these
interactions. After watching these short video clips, VISIT will
summarize the most important communication practices,
including sample questions, that the patient can use to enhance
his communication with his provider.

Suggest Completion of a Treatment Decision Aid

Finally, after the user has accessed a sufficient amount of
information, VISIT will suggest the completion of a treatment
decision aid. Completing a decision aid will be a 2-step process
and follows the latest findings in theory and research [36].

In Step 1 the patient is asked to identify and rank his
treatment-related values and goals. Specifically, he is asked to
complete a table that will allow him to list attributes that are
important for him (such as high rate of success, convenience,
avoidance of pain). The patient can choose from a list of
commonly-named treatment-related attributes as well as include
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and rank his own goals. When completed this table will consist
of his own list ranked by importance of treatment-related goals.

In Step 2 the computer will carry over the ranked items into a
larger table that consists of rows and columns. In column 1 the
ranked items appear; the columns to the right represent the
different treatment choices (eg, surgery, brachytherapy). Now
the patient is asked to rate how well, in his mind, each treatment
addresses his ranked attributes. Ratings will be done on a 5-point
scale (1 = not at all, 5 = completely). If the patient feels that he
has not enough information he can enter a question mark. This
will serve as a reminder to either query PIES for further
information on this issue or discuss this issue with his physician.
The computer will automatically tally up the ratings and will
summarize the results for him. A sample paragraph could read
like this:

According to your ratings, it is very important 
to you to not experience urinary problems 
and to be able to maintain an active lifestyle. 
You also mentioned that you favor a high 
likelihood to cure the cancer, and are quite a bit
 worried about pain and recovery time. 
Your ratings suggest that you are leaning towards
 radiation therapy, specifically 
external radiation therapy. To learn more about 
this therapy please click here. You might 
also want to talk to a radiation oncologist about
 this treatment option.

After the user completes the decision aid, VISIT will ask
whether the user would like to print any of the patient's notes
before exiting the program.

Limitations
Our preliminary evaluation has some limitations. First, focus
group members evaluated a demonstration CD, designed to
elicit input about the metaphor, its presentation, and possible
content. These individuals had successfully completed treatment
and thus their information needs were not as immediate as those

of just-diagnosed patients. Yet, a number of survivors and
spouses mentioned that they wished they had PIES while they
were learning about prostate cancer. It should also be pointed
out that PIES is intended to serve as an additional
patient-education tool. It is not designed to substitute for
personal consultations with a physician. Indeed numerous
statements will be made to encourage the patient to discuss
specific individual medical issues with a health care provider.

Next Step
The next step in the evaluation of PIES will involve extensive
usability testing with a patient sample. We will use the
methodology and procedures set forth by the National Cancer
Institute's own usability program (Usability.gov, [78]). Patients
will be asked to talk aloud while exploring an alpha version of
PIES, detailing what type of information they are looking for,
where they think they can find it, and their reactions to it. Based
on current usability standards we estimate that a small number
of users (ie, approximately 5 patients) is sufficient to detect the
majority of bugs. All suggestions from the usability version will
be incorporated into a beta version of the program. This version
will then be evaluated for efficacy in a randomized controlled
trial, in which PIES will be evaluated against standard care (ie,
information provided through brochures and pamphlets).

Conclusions
In this paper we have introduced a novel interactive multimedia
system for prostate cancer education and treatment decision
making. PIES is based on current psychological theory
incorporating tailoring to information-seeking preferences with
the latest software technology. The program is highly interactive,
combining user input with animation, video, text, and still
photos. Preliminary evaluation through focus groups has
established the validity of our approach and has pointed to new
directions to further enhance the user interface through the
development of a virtual information specialist and interactive
tutor.
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Abstract

Background: Attempts in current health care practice to make health care more accessible, effective, and efficient through the
use of information technology could include implementation of computer-based dietary menu generation. While several of such
systems already exist, their focus is mainly to assist healthy individuals calculate their calorie intake and to help monitor the
selection of menus based upon a prespecified calorie value. Although these prove to be helpful in some ways, they are not suitable
for monitoring, planning, and managing patients' dietary needs and requirements. This paper presents a Web-based application
that simulates the process of menu suggestions according to a standard practice employed by dietitians.

Objective: To model the workflow of dietitians and to develop, based on this workflow, a Web-based system for dietary menu
generation and management. The system is aimed to be used by dietitians or by medical professionals of health centers in rural
areas where there are no designated qualified dietitians.

Methods: First, a user-needs study was conducted among dietitians in Malaysia. The first survey of 93 dietitians (with 52
responding) was an assessment of information needed for dietary management and evaluation of compliance towards a dietary
regime. The second study consisted of ethnographic observation and semi-structured interviews with 14 dietitians in order to
identify the workflow of a menu-suggestion process. We subsequently designed and developed a Web-based dietary menu
generation and management system called DietPal. DietPal has the capability of automatically calculating the nutrient and calorie
intake of each patient based on the dietary recall as well as generating suitable diet and menu plans according to the calorie and
nutrient requirement of the patient, calculated from anthropometric measurements. The system also allows reusing stored or
predefined menus for other patients with similar health and nutrient requirements.

Results: We modeled the workflow of menu-suggestion activity currently adhered to by dietitians in Malaysia. Based on this
workflow, a Web-based system was developed. Initial post evaluation among 10 dietitians indicates that they are comfortable
with the organization of the modules and information.

Conclusions: The system has the potential of enhancing the quality of services with the provision of standard and healthy menu
plans and at the same time increasing outreach, particularly to rural areas. With its potential capability of optimizing the time
spent by dietitians to plan suitable menus, more quality time could be spent delivering nutrition education to the patients.

(J Med Internet Res 2004;6(1):e4)   doi:10.2196/jmir.6.1.e4
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Introduction

Planning nutritious and appetizing menus is a complex task that
researchers have tried to computerize since the early 1960s
[1,2]. Although a number of menu-planning systems have been
developed in recent years, these systems are mainly used to
assist healthy individuals calculate their calorie intake and to
help monitor the selection of menus based upon a prespecified
calorie value. Also, some of these systems do not address the
standard practice and procedure employed by dietitians during
consultations with patients. Planning nutritious menus for
patients, however, is not the same as planning menus for healthy
individuals. Patients require advice and directions from dietitians
in designing their menus. Dietitians on the other hand, during
the course of consultation with a patient, may want to refer, for
example, to the patient's medical and dietary history, dietary
recall, biochemical data, and anthropometric data. to construct
a suitable dietary plan and menu for patients. For example, a
suitable menu for a diabetic patient is constructed based on the
patient's calorie requirement determined using anthropometric
data such as weight and height. The patient's blood sugar control
is examined to decide on refined-sugar allowances. Finally,
obtaining the dietary history of a particular patient is necessary
in order to consider factors such as food habit and preferences.
Therefore, an ideal menu-planning system should not only
contain information about foods and menus but should also
incorporate other related information for the purpose of decision
making by dietitians (as discussed earlier).

Realizing the limited capabilities of existing systems, this paper,
therefore, describes the development of an automated
Web-based menu-generating system, according to a standard
procedure and practice adhered to by dietitians in managing
patients, and based upon a user-needs study conducted prior to
the development of the system. This project is a collaboration
between the Faculty of Information Science and Technology
and the Faculty of Allied Health Sciences (see
"Acknowledgements" for funding information).

At the moment, the system is intended for use by dietitians and
health professionals to extract patients' dietary recalls and to
design suitable menus based on a patient's dietary habits and
nutritional requirements.

Related Research and Development
As previously mentioned, there have been a number of
menu-generating systems or dietary-analysis programs available,
either implemented as a Web-based application [3- 8] or as a
traditional information system [9- 11].

A few systems reviewed—such as Case-Based Menu Planner
(CAMP) [12], Pattern Regulator for the Intelligent Selection of
Menus (PRISM) [13], and CAMP Enhanced by Rules
(CAMPER) [11]—employed techniques from the field of
artificial intelligence (AI):

• CAMP employs the case-based reasoning (CBR) technique
to suggest menus to users. CAMP uses past menus that
were compiled from reputable sources and modified as
needed to ensure that they satisfy the RDIs (Reference Daily
Intakes) and the Dietary Guidelines of Americans and

Aesthetic standards [10]. The menu generated by CAMP
is based upon nutrient composition, type of servings, and
the number of snacks.

• PRISM uses rules to generate menus. The rules are mainly
concerned with menus and meal patterns.

• CAMPER is an integration of the techniques employed by
CAMP and PRISM. Therefore, apart from using the
case-based reasoning technique, CAMPER uses rules or
"what if" analysis module to enhance the menu suggestion
activity.

The main interesting and distinguishing feature exhibited by
our system as compared to the other reviewed systems is its use
of the complete dietary-management system currently adhered
to by dietitians in Malaysia, particularly at the National
University Hospital of Malaysia. In addition, our system exploits
current advanced Internet technology, by considering the
system's implementation as a Web-based application. This, to
a certain extent, increases the outreach of the system for use by
dietitians and health professionals within the same hospital or
at other locations. The system is also capable of storing and
organizing patients' dietary records and other health-diet related
information. This capability would allow dietitians to effectively
evaluate or monitor the patients' dietary changes throughout the
period of consultations.

Methods

User Information Needs Study and Functional
Specification
Prior to the development of the system, a user-needs study was
conducted among dietitians within the Klang Valley in Malaysia
[14].. The user-needs study included 2 independent surveys.
The first survey of dietitians was on computer literacy and
utilization, information seeking activities, and assessment of
information required for dietary management and evaluation of
compliance towards a dietary regime. The second survey
consisted of semistructured interviews with a subsample of
dietitians in order to extract the knowledge and workflow of a
menu-suggestion process.

Development of DietPal
DietPal was developed as a Web-based system in order to
increase outreach, particularly in rural areas. The main scripting
language used is Active Server Pages (ASP) together with other
scripting languages, mainly VBScript and JavaScript.

The development of DietPal took into account the key findings
of the user-needs study and the consultation flow currently
adhered to by dietitians.

Post-evaluation
An initial post-evaluation has been conducted by distributing a
written survey among 10 dietitians who are directly involved
in the management of patients from the National University of
Malaysia Hospital.
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Results

User Information Needs Study and Functional
Specification
In the first survey, questionnaires were posted to 93 clinical
dietitians registered with the Malaysia Dietitians' Association;
52 subjects (56%) responded. The questionnaire contained the
question "Which information items do you seek to support
decision making and evaluation of a dietary regime", with the

10 items listed in Table 1 and participants asked to assign a
rating score of 1 to 5 (1 = least likely seek, 5 = most likely seek)
was used to identify the information needed to. In a similar way,
participants were asked which information items they needed
in order to monitor the compliance of a patient (Table 2).

Table 1 and Table 2 present part of the results obtained from
this user-needs study. Because the questionnaire was self
administered not all items were responded to by all 52 subjects;
thus, missing data was unavoidable.

Table 1. Results of the information-needs survey of 52 dietitians

Mean Score ± SD*Information Need

4.80 ± 0.45Medical diagnosis

4.69 ± 0.65Current body height and weight

4.57 ± 0.88Nutrient requirement

4.55 ± 0.86Biochemical values

4.53 ± 0.86Dietary recall

4.18 ± 1.01Weight

4.14 ± 0.95Medical history†

3.71 ± 1.15Medication

3.35 ± 1.32Allergy

3.31 ± 1.24Supplement

* Frequency score: 1= least likely seek, 5=most likely seek.
† N = 50.

Table 2. Results of the indicators for patient compliance survey

Mean Score ± SDNData Type*

4.69 ± 0.6251Biochemical values

4.63 ± 0.6052Food intake change

4.62 ± 0.5752Compliance to diet regime

4.61 ± 0.5751Weight change

4.53 ± 0.6549Clinical parameters

3.98 ± 1.0952Changes of knowledge/behavior

3.76 ± 1.1350Physical activities

3.14 ± 1.2550Changes of medication

* Frequency score: 1=most frequent, 5=least frequent.

Based upon the results presented in Table 1 and Table 2, the
most common information used to support decision making
according to the mean of scores were medical diagnosis, current
body weight and height, nutrient requirement, biochemical
values, and dietary recall.

The most relevant indicators for monitoring patient compliance
were reported to be biochemical values, food intake changes,
compliance to diet regime, and weight change.

The second survey involved ethnographic observation of 14
clinical dietitians from government, university hospitals, and

private hospitals doing individual dietary counseling. This study
was similar to an information-engineering activity, in which
the task was to extract the knowledge and the workflow of
generating a menu for patients. In this case, 14 dietitians were
interviewed and observed while conducting their daily activities.
The survey was also aimed at validating the results of the first
survey and determining at which stage of the menu-suggestion
process the "frequently sought after" information items are being
used. The result of this survey is a workflow of a
menu-suggestion process currently used by dietitians in
Malaysia, as illustrated in Figure 1.
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Figure 1. The workflow of menu-suggestion activity, as determined by observing and interviewing dietitians in Malaysia. A solid line with single
arrowhead refers to flow of menu-suggestion activity. A dotted line with double arrowhead refers to the process of recording information or moving a
record to the respective forms or data repository. A dashed-plus-dotted line with single arrowhead refers to the process of retrieving previous/existing
data
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Menu Generation and Management with DietPal
As illustrated in DietPal's system architecture (Figure 2), the
system consists of 5 databases with 2 main modules, the
Management module and the Menu Generating Module. The
Management module is designed to manage information relating
to patients' personal and medical information and to assess
patients' compliance to dietary regime. The Menu Generating
module is designed to interactively assist users in planning
suitable menus and diet plans for patients. The Patient database
is used to store the patient's information, which includes the
personal data, anthropometric and biochemical data, medical
record, and information on dietary recall. This database is
heavily used in the Management module. The Food Composition
database consists of information about foods and nutrient
composition, extracted from the Malaysian Food Composition
Tables for macronutrients and micronutrients. This database is

used for food-analysis purposes. The Diet Plan/Menu database
consists of therapeutic menus for specific diseases; the menus
were obtained from reputable sources and have been approved
by dietitians.

When using DietPal for an existing patient, the dietitian is first
required to update the anthropometric data, particularly the body
weight; this is to record any important patient changes since the
previous meeting. If current biochemical data is available, such
data will also be recorded by the dietitian; this is to monitor the
patient progress so as to evaluate patient compliance to the
previously-suggested menus. Information regarding any new
medical diagnosis and current medication, if any, will also be
recorded. For new patients, the dietitian is required to formally
register the patients with the system; information such as name,
date of birth, address, occupation, and other information similar
to that for existing patients will be recorded.
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Figure 2. The DietPal system architecture
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The next step involves acquiring the patient's dietary recall in
order to assess the patient's compliance to a dietary regime as
well as to assist dietitians in planning suitable menus based on
the patient's food habits. In normal circumstances, the dietitian
will record the patient dietary recall of up to 7 days of food
intake. In this case, the dietitian will interview the patient and
will select the available food stored in the food-composition
database. For cases in which the food is not available in the
database, the dietitian will choose other similar types of food
based on calorie content. DietPal will automatically calculate
the level of macronutrients and micronutrients for an average
of 1 day. Apart from that, DietPal also allows the user to
compare the level of macronutrients with the individual calorie
requirement based on Basal Metabolic Rate (BMR), physical
activity, and stress factor, while the micronutrient intake is
compared with the Malaysian Recommended Dietary Allowance
(RDA) [15] for nutrients determined according to the patient's
sex and age group. The task of dietary recall is important for
assessing the patient's compliance to the dietary regime, but,
because this process is time consuming, it can be passed over

by the dietitian, who can go directly to the menu-generating
function.

The menu generation starts with DietPal automatically
calculating the Body Mass Index (BMI) and providing a
suggestion as to whether the patient is, for example, normal,
obese, or underweight. Simple rules are used to make such a
decision. Anthropometric information is also displayed by
DietPal in order to assist dietitians in making decisions. Two
methods can be used to automatically generate the energy
requirements of each individual patient:

• Predictive equation to estimate energy requirement based
on Basal Metabolic Rate (BMR) (Table 3), stress factor
(Table 4), and activity factor (Table 5). The energy
requirement is estimated using the following formula [16]:
Energy requirement = BMR × stress factor × activity factor.

• Quick method, based on the following formula:
Energy requirement = weight (kg) × quick method factor
(kcal/kg)

Values of the quick method factor based on weight status and
physical activity are shown in Table 6 [17].

Table 3. Equations to predict Basal Metabolic Rate (BMR)

Equation for

Women*

Equation for

Men*

Age Range

(Years)

13.3W + 69017.6W + 65615-18

14.8W + 48515.0W + 69018-30

8.1W + 84211.4W + 87030-60

9.0W + 65611.7W + 585> 60

* W = weight (kg)

Table 4. Stress factor in clinical situation

Stress FactorClinical Situation

0.85Starvation

1.05-1.15Elective surgery

1.20-1.40Sepsis

1.30Head injury

1.40Trauma

1.50Inflammation

2.0Burns

Table 5. Activity factor

Activity FactorActivity

1.0-1.2Bed bound immobile

1.3-2.0Out of bed
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Table 6. Quick method factor

Quick Method FactorPhysical Activity

UnderweightNormal WeightOverweight

35 kcal/kg weight30 kcal/kg weight20-25 kcal/kg weightSedentary

40 kcal/kg weight35 kcal/kg weight20-25 kcal/kg weightModerate

45 kcal/kg weight40 kcal/kg weight20-25 kcal/kg weightMarked

Once the energy requirement has been determined, the
macronutrient requirement will be calculated (the energy is
distributed into 3 macronutrients, see Table 7). In this case, the
dietitian will provide the percentage of carbohydrate, protein,
and fat (C-P-F) and DietPal will automatically calculate the
kilocalories and grams of carbohydrate, protein, and fat
according to the energy requirement of the particular patient.
Values in Table 7 are the default values provided by the system;

they are derived from the Malaysian Dietary Guidelines [18].
Dietitians, however, are allowed to alter these values based on
patients' requirement as illustrated in Figure 3. If the total
percentage of all nutrients exceeds 100% or is below 100% an
error message is provided to the user. Based on these nutrient
percentages, the kilocalories and grams of the nutrient are
automatically generated by the system.

Table 7. Contribution of macronutrients to total calories

Percentage of Total Calories*Nutrient

55Carbohydrate

15Protein

30Fat

* Default values provided by the system; derived from Malaysian Dietary Guidelines.

Figure 3. An interface allowing dietitians to edit the contributions of macronutrients

The next step requires the dietitian to design the exchange table
by food groups and by meals. An exchange table describes the
portions of each food group based on a prefixed amount of
carbohydrate, protein, and fat. For example, 1 exchange of food
from the cereals food group contains 15 g of carbohydrate, 2.0
g of protein, and 0.5 g of fat. In this case, DietPal will first
suggest an exchange table based on the standard calculation
currently practiced by Malaysian dietitians. The user is allowed

to alter any exchange portions according to the patient's needs;
DietPal will update the amount of carbohydrate, protein, fat,
and energy accordingly. Once the exchange table by food group
has been successfully produced, the dietitian will continue with
the design of an exchange table by meal. In this case the dietitian
is required to fill in the exchange portions for the relevant
mealtimes. DietPal will detect any inconsistency that might
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occur, such as if the distributed amount of exchange portions
is not equal to the total exchanges.

As an alternative to the aforementioned process, the dietitian
can retrieve the standard existing exchange table by food and
by meal stored in the Diet Plan database. To date, DietPal has
a number of diet plans ranging from 1200 kcal to 2000 kcal
designed by dietitians from the Faculty of Allied Health Sciences
of the National University Hospital of Malaysia. Figure 4
illustrates the output of the exchange table by food and by meal
for the 1600 kcal standard diet plan. The distribution of the
macronutrients are based on a prefixed range of exchanges of
each food group (ie, cereal, 8-14 exchanges; fruits, 2 exchanges;
skim milk, 1-2 exchanges; vegetables, minimum 2 servings;
meat, 1-2 exchanges; fish, 2 exchanges; and oil, 6-10
exchanges). The use of existing diet plans greatly reduced the
time for designing such food-distribution tables.

The menu suggestion will be made after all the aforementioned
steps have been completed. There are currently 2 available
approaches offered by DietPal—either dietitians design the
menu based upon the nutrient requirement and exchange tables
or they can retrieve and reuse preexisting menus from the Case
Base. From the exchange allowances of each food group (Figure
4), the dietitian will then be able to generate a suitable menu
based on the Malaysian Food Composition Table. Alternatively,
the dietitian can retrieve preexisting menus based upon the
nutrient requirement and the disease state of the patient. The
retrieved menu can be edited or altered by dietitians according
to the suitability of the patient. The output menu—either
manually-designed or retrieved from the Case Base—will be
stored in the Case Base for future use. Dietitians can design or
retrieve more than 1 menu for the patient. Figure 5 illustrates
an example of a menu plan generated using DietPal.

Figure 4. Exchange table by food group and by meal for 1600 kcal/day
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Figure 5. An example of menu/diet plan for 1600 kcal/day designed by using DietPal. Cho refers to carbohydrate and Pro refers to protein

Medical professionals of health centers in rural areas where
there are no designated qualified dietitians will find the
preexisting menus useful for advising patients with certain
disease problems. The menu designed is only suitable for
nonvegetarians, as vegetarianism is not prominent within the
Malaysian society.

The functionalities of DietPal are distributed to a number of
different levels of menus (pages) as illustrated in Figure 6, which
correspond to the menu-suggestion activities previously
described.
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Figure 6. Multiple levels of menus in DietPal

J Med Internet Res 2004 | vol. 6 | iss. 1 | e4 | p.52http://www.jmir.org/2004/1/e4/
(page number not for citation purposes)

Noah et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Table 8. Results of the post evaluation among 10 dietitians from the National University of Malaysia Hospital

Ratings by 10 Dietitians*Category

AverageR10R9R8R7R6R5R4R3R2R1

1. System usability

3.95345443254Personal data

4.05445443353Consultation

3.85443444253Biochemical

3.65444444223Medical history

3.8-444443254Family medical history

3.85443343354Current medication

3.54352442353Dietary recall

4.45455544354Nutrient/Energy requirements

4.35455543354Exchange table by foods

4.15445443354Exchange table by meals

3.6544334-252Menu suggestion

3.9Average of system's usability

3.9525434-3542. Organization of modules

3.953545432533. System efficiency

3.753445433244. System's accuracy

4.254445443545. Satisfy user's requirement

* Ratings scale: 1 = strongly disagree/strongly dissatisfied; 2 = disagree/unsatisfied; 3 = average; 4 = satisfied/agree; 5 = strongly agree/strongly satisfied

Post-evaluation
A preliminary evaluation has been conducted among 10
dietitians who are directly involved in the management of
patients from the National University of Malaysia Hospital and
who used the system. The result of this evaluation is illustrated
in Table 8, where scale = 1 represents strongly
disagree/unsatisfied and scale = 5 represents strongly
agree/satisfied. The categories used during evaluation were
derived from [19- 21].

Results from Table 8 show that the system scores above average
for all the categories evaluated, with satisfy user's requirement
scoring the highest marks. These results indicate that on average
dietitians are satisfied with the overall capability of the system
to generate and manage dietary menus.

Discussion

The adoption of Internet- or Web-based technology in
health-related applications is still lagging well behind adoption
in other fields [22]. It is expected that if communications through
the Internet and the World Wide Web are looked into seriously,
the efficiency of delivering health care and services could be
increased [23].

DietPal is a dietary menu generation and management system
for patients, with simple intelligent capabilities to design and
generate suitable diet plans and menus based upon the patient's
energy requirement. Comparing this system with other similar
Web-based systems—such as the Menu Planner developed by
the National Health, Lung and Blood Institute (NHLBI) [6]; the

Nutrition Analysis Tool (NAT) [7], a public service system
provided by the Food Science and Human Nutrition Department
at the University of Illinois; and DietSite.com [8], provided by
Dietsite.com Inc—the system exhibits a few distinguishing
features:

• capacity to store and retrieve historical data related to a
patient, which can be used to assess the patient's compliance
to the dietary regime

• retrieval of preexisting menus that suit the requirements of
an existing patient

• capacity to monitor the progress of each patient based upon
the menu suggested

More rigorous testing and evaluation of the system is currently
ongoing. Based on the preliminary experiences reported here,
we think that it has the potential to provide the following
significant contributions:

• Assist in enhancing the quality of health services and
improving the outreach in urban and, particularly, rural
areas with minimal costs.

• Provide standards for healthy menus for patients. Hospitals
and clinics in rural areas in particular, therefore, will be
able to access an up-to-date database specifying the needs
of certain patients.

• Optimize time spent by dietitians to calculate nutrient intake
and energy requirements, and to generate exchange tables
and menus. Thus, dietitians will have more time to deliver
nutrition education to patients. A cost-effectiveness study
on the usage of the system among dietitians or health
professionals will be conducted.
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Our ongoing work includes applying artificial-intelligence
techniques to intelligently generate suitable menus for patients
with certain diseases such as diabetes, hyperlipidaemia, obesity,
and hypertension. We are exploring the case-based reasoning
technique, where a new problem is solved by finding similar
past cases, and reusing them in the new problem situation [24].
Although such a technique has been used in CAMP [12] and
CAMPER [11], our approach differs from those two in the
following aspects:

• We will consider the 4 major diseases (diabetes,
hyperlipidaemia, obesity, and hypertension) in generating
the required diet plans or menus.

• As Malaysia is a multiracial country (eg, Malay, Chinese,
Indian), we need to consider menus according to the
respective ethnicities.

• We will consider the patient's dietary recall as well as the
patient's dietary exchanges in providing suitable menus.
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Abstract

Background: As the number of youths using the Internet regularly increase, so too does the number of youths potentially
vulnerable to negative experiences online. Clinicians, policy makers, and parents need to better understand the Internet and factors
related to positive and negative experiences online.

Objective: Primarily to investigate the association between youth-reported depressive symptomatology and unwanted Internet
sexual solicitation and secondarily to identify sex differences in related characteristics of affected youth.

Methods: Data from the Youth Internet Safety Survey were analyzed to investigate the association between reported depressive
symptomatology and unwanted Internet sexual solicitation. The Youth Internet Safety Survey was a nationally-representative,
cross-sectional telephone survey. Youth participants (N = 1501) were English speakers between the ages of 10 and 17 years who
had accessed the Internet at least 6 times in the previous 6 months and had resided in the household for at least 2 weeks in the
previous year. Eighty-two percent of contacted households agreed to participate. Each participant was asked to indicate whether
any of the 9 symptoms of major depression defined by the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) had been present within the previous month. Logistic regression was used to estimate the odds of reporting an unwanted
sexual solicitation online for youths with mild or major depressive symptomatology versus no symptomatology. A parsimonious,
multivariate model of significant youth characteristics was identified separately for males and females.

Results: Youths who report major depressive-like symptoms were 3.5 times more likely (odds ratio, 3.54; 95% confidence
interval, 2.19-5.71) to also report an unwanted sexual solicitation online compared to youths with mild/no symptomatology. After
adjusting for significant Internet and psychosocial characteristics, male Internet users who report major depressive-like
symptomatology were 2.5 times more likely to also indicate an unwanted Internet solicitation (adjusted odds ratio, 2.72; 95% CI,
1.15-6.40); significant differences were not observed among otherwise-similar females. Further, among youths reporting an
Internet solicitation (N = 283), youths with major depressive-like symptomatology were twice as likely to report feeling emotionally
distressed by the incident compared to youths with mild/no symptomatology (odds ratio, 2.27; 95% CI, 1.03-5.02).

Conclusions: While the majority of youths report positive experiences online, some youths may be more vulnerable to negative
experiences. Cross-sectional results indicate that the report of depressive symptomatology is significantly related to the concurrent
report of an unwanted Internet sexual solicitation, especially for young males. Future research should focus on parsing out the
temporality of events and identifying additional populations of vulnerable youths online.

(J Med Internet Res 2004;6(1):e5)   doi:10.2196/jmir.6.1.e5
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Introduction

An estimated 97% of youths between the ages of 12 and 18 use
the Internet in the United States [1]. Although youths
consistently report positive aspects of Internet use [2- 4], young
people, parents, and politicians have raised concerns about the
possible deleterious effects of exposure to negative sexual
experiences online, including sexual material and pedophiles
[2,5- 6]. Given the almost complete saturation of Internet use
among children and adolescents, research about the experiences
young people are having online and their effect on somatic and
mental health is needed.

Unwanted online sexual solicitation is one such online
experience that may affect the health and functioning of a young
person. It occurs when a youth is encouraged to engage in sexual
activity when he or she does not wish to. Specifically, it is being
overtly persuaded to talk about sex with someone, doing
something sexual, or disclosing personal sexual information
when not wanted [2,7,8]. This may occur as part of "preening,"
during which an adult starts a nonsexual relationship with a
child online to build trust and then segues into seducing the
child into sexual acts [6]. It may also occur in a peer-to-peer
exchange between 2 young people of similar age who are
communicating online.

O'Connell (2003) [9] has conducted a qualitative analysis of
online chat exchanges between herself, posing as a young girl,
and predatory adults. Data were collected over 5 years. Findings
reveal the truly-threatening aspects of online sexual solicitation
for some young people. The data suggest that
emotionally-vulnerable and socially-disconnected youths may
be at greater risk for pedophilic targeting. The selection bias
inherent in nonrandomly-selected case studies however,
disallows inference and generalization to the online youth
population, or comparisons between solicited and nonsolicited
young people-both of which are necessary to inform future
prevention and intervention research.

Berson et al [10] conducted a survey of adolescent girls who
use the Internet in the effort to begin understanding their
experiences of sexual solicitation online. The Web-based study
included recruitment messages on Seventeen Magazine Online.
Ten thousand eight hundred youths completed the online survey.
Findings suggest that the anonymous nature of online exchanges
may lead to wrong conclusions about the level of risk or safety
an online acquaintance may represent. Indeed, some people
prefer Internet-based relationships given the ease of deception
this type of communication allows. While not all people who
enjoy this anonymity have ill intent, there are those who take
advantage of the inscrutability to prey on susceptible young
people. Berson [11] notes that, although intimate and positive
relationships are formed online by young people, the culture of
"deception" in cyberspace conversations is a reason for concern
with respect to vulnerable adolescent females. These results
justify further examination of online sexual solicitation of
youths, preferably with a randomly selected group of young
people to allow the report of prevalence rates and comparisons
of related characteristics.

A recent, nationally-representative telephone survey of youths
in the United States between the ages of 12 and 17 indicates
that 1 in 5 youths have been the target of an unwanted sexual
solicitation within the previous year [12]. Personal
characteristics associated with unwanted sexual solicitation
include being female, older (ie, between 14 and 17 years of
age), and psychosocially challenged [12]. Although most youths
reporting an unwanted sexual solicitation also report little
emotional harm, 25% reveal experiencing extreme emotional
distress [12].

Despite the broad-ranging interest in exposure to sexual
experiences among youths [2,6] , and indication that unwanted
sexual solicitation is associated with emotional distress for
one-quarter of those targeted [12], we know little about
subpopulations that may be more vulnerable to sexual
solicitation online. For example, there is a noticeable lack of
information about how these experiences affect young people
with mental health problems such as depression. Major
depressive disorder affects an estimated 2% to 8% of youths at
any given time [13]. There is a strong literature base that
indicates traumatic events can lead to depressive
symptomatology for children and adolescents [14]. It is possible
then, that a sexual solicitation will be related to a subsequent
onset of a major depressive episode. It is alternatively possible
that young people with major depressive symptomatology are
more susceptible to online solicitations [15]. Depressive
symptomatology is in fact related to risk for unhealthy sexual
experiences, specifically sexual abuse [16] and risky sexual
behavior [17]. Given the significant personal distress and public
health burden that is related to child and adolescent depression
[18], it is vitally important that we begin to understand how
unwanted sexual solicitation is related to this disorder.
Establishing a baseline association between depressive
symptomatology and unwanted sexual solicitation is a necessary
first step in parsing out the relationship between mental health
and the important public health phenomenon, Internet sexual
solicitation.

Gap in Current Literature
Despite the extensive numbers of young people who are
immersed in the Internet culture, researchers and clinicians
continue to be disadvantaged by the paucity of research based
upon representative samples of young people that analyze the
interplay between psychosocial functioning and experiences
youths have online. To begin addressing this gap, the current
research will examine cross-sectional data to identify trends in
the relationship between youth-reported depressive
symptomatology and unwanted Internet sexual solicitation. We
then examine gender-specific analyses to identify possible
differences by sex as hypothesized based upon the reported
differences in prevalence rates of depressive symptomatology
[19,20] and sexual abuse [21,22]. Internet usage and
psychosocial characteristics are examined for potential
confounding of the observed relationships. Finally, the
association between depressive symptomatology and
self-reported sequelae of the unwanted sexual solicitation is
estimated.
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Methods

The Youth Internet Safety Survey (YISS) was a
nationally-representative telephone survey of young, regular
Internet users, and one caregiver in the household focusing on
youth Internet harassment, unwanted sexual solicitation, and
unwanted exposure to sexual material. Use of the YISS data
was provided by Dr. David Finkelhor and colleagues at the
University of New Hampshire Crimes Against Children
Research Center. The cross-sectional survey was conducted
between fall 1999 and spring 2000. Approved and supervised
by the University of New Hampshire's Human Subjects
Committee, the YISS was commissioned by the National Center
for Missing and Exploited Children, supported by the Office of
Juvenile Justice and Delinquency Prevention, and conformed
to the Department of Justice's rules for research projects funded
by the agency. Approval to perform the current data analyses
was obtained by the Johns Hopkins Bloomberg School of Public
Health's Committee for Human Research.

Study Population
Youth participants (N = 1501) were English speakers between
the ages of 10 and 17 years who had accessed the Internet at
least 6 times in the previous 6 months. Location of Internet
access was broadly defined to include all possible locations (eg,
home, library, another person's home) to ensure a variety of
Internet users reflective of the general population of users.
Additionally, youths were required to have resided in the
household for at least 2 weeks in the previous year. The
caregiver who was interviewed was self-identified as the one
most knowledgeable about the youth's Internet activity. Informed
consent from the caregiver was required before the
commencement of his or her interview, and both caregiver and
youth consented before the youth interview.

The sample characteristics have been reported previously [7,12].
The average age of respondents was 14.15 years. Fifty-two
percent of youth respondents were male, and 69% of adult
respondents were female. Three quarters of youth participants
self-identified as white, with an additional 10% self-identifying
as black. Seven percent of youth respondents self-identified as
being of Hispanic ethnicity. One quarter of households reported
a 1999 income of $75000 or higher and more than 1 in 5
reported the highest household education as being at least some
college. These household characteristics were higher than the
United States average [23], but were consistent with reports of
households with Internet connections at the time of data
collection [24,25].

Design and Procedures
Details of YISS sampling methods have been detailed elsewhere
[12]. Phone numbers were first generated for the Second
National Incidence Study of Missing, Abducted, Runaway, and
Thrownaway Children [26], a nationally-representative
telephone survey targeting United States youth. Phone numbers
for households that were identified during their initial screening
process as having at least 1 youth residing who was between
the ages of 9 and 18 were forwarded to YISS researchers for
future contact. A sample size of 1500 youth respondents was
targeted before YISS data collection, in order to achieve a

sampling error of ±2.5% at the 5% significance level. Of the
72% of households that were contacted and eligible (N = 1857),
82% (N = 1501) completed both the youth and caregiver
surveys.

Measures

Unwanted Sexual Solicitation
Three questions used in earlier investigations [7,12] were used
to identify youths who had been sexually solicited online in the
previous year: (1) whether anyone had asked the youth to talk
about sex when he or she did not want to; (2) whether the youth
had been asked to disclose personal, sexual information, such
as sexual experiences or body type, about him or herself; and
(3) whether anyone had asked the youth to do something sexual
that he or she did not want to. Respondents who endorsed at
least 1 of the 3 questions, as well as all solicitations that involved
an adult (whether deemed "wanted" or "unwanted" by the young
person) were considered to have been exposed to an unwanted
sexual solicitation.

Depressive Symptomatology
Youths were asked 9 dichotomous (yes/no) questions based
upon the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) definition of major depressive disorder
[27]. Each referred to any time within the last month except for
dysphoria, which referred to most of the day, nearly every day
for the previous 2 weeks. Reflective of the DSM-IV criteria for
major depression, 3 additional questions were asked about
functional challenge, including self-efficacy, personal-hygiene,
and schoolwork. Respondents were categorized into 1 of 3
categories: (1) major depressive-like symptomatology (ie, 5 or
more symptoms, 1 of which was anhedonia or dysphoria, and
functional impairment in at least 1 area); (2) minor
depressive-like symptomatology (ie, at least 3 symptoms of
depression); or (3) no/mild symptomatology (fewer than 3
symptoms).

Internet Usage Characteristics
Exploratory factor analysis identified a latent variable described
as "interactive Internet activity." Each eigenvalue was greater
than or equal to 1. Eigenvalues are commonly used as a useful
tool to identify factors because they are related to the underlying
factor's ability to explain the correlations between the observed
variables included in the exploratory factor analysis. An
eigenvalue of 1 is a widely-accepted cutoff when identifying
factors. The variables included in this factor were:

• using the Internet (ever) for Instant messaging, e-mailing,
downloading files, updating a Web page, connecting to a
news group, visiting chat rooms, and looking up movie
information

• logging onto the Internet from home versus all other places
• using the Internet 5 or more days a week
• self-rated Internet expert (almost or definitely) versus being

less skilled
• importance of Internet to self (very, extremely) versus less

importance.

Factor scores were used to categorize respondents into 1 of 3
groups:
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1. highly interactive (1 or more SD above the mean)
2. average interactive (scores within 1 SD of the mean)
3. less than average (1 or more SD below the mean; reference

group).

In addition, youths were asked to identify the activity for which
they used the Internet most. This activity was grouped into 4
categories based upon frequency and speed of interaction:

1. chat rooms
2. e-mail
3. instant messaging
4. all else (reference group).

Finally, youths who reported online aggression towards another
person were identified by their engaging in at least 1 of 2
Internet harassment activities:

1. making rude or nasty comments to someone else online
2. harassing or embarrassing someone else on the Internet.

Substance Use
Youth respondents were asked about the frequency of 5 types
of substance use in the previous year, including: tobacco,
alcohol, inhalants, marijuana, and all other drugs. Each was
dichotomized (4 or more times versus fewer) to put the variables
on the same scale as other variables included in the exploratory
factor analysis. One factor was identified (eigenvalue greater
than or equal to 1), which included all 5 variables. Because of
the data distribution of the sum of the 5 variables, total scores
were categorized into 3 groups:

1. low users (1 or more SD below the mean; reference group)
2. average users (scores within 1 SD of the mean)
3. heavy users (1 or more SD above the mean).

Life Challenge
Indication of life challenge was also included because of its
association with depressive symptoms [28]. Thus, interpersonal
challenge was noted for young people who reported 2 or more
versus fewer of the following events:

• being attacked by 1 person
• being attacked by a gang
• having something stolen from the young people
• being hit by a peer
• by being "picked on" by a peer in the previous year.

Further, 2 or more life challenges (range, 0-4) in the previous
year included the following experiences:

• death in the immediate family
• moving to a new community
• caregiver divorce
• loss of job among the caregivers in the previous year.

Data Analysis
For the purposes of the current investigation, cases included in
the analyses were required to have valid data for the majority
of variables assessed. Records missing more than 2 variables
within a subcategory of analytic interest (ie, depressive
symptomatology, Internet use, demographics, negative life
experiences, substance use), or those missing 2 variables across

2 or more subcategories, were dropped. Nine cases met these
criteria and were excluded from further analyses. Additionally,
factor scores could not be estimated for 3 cases because of
unstable estimates, resulting in a final sample size of 1498 youth.

Missing values were imputed to maximize available data using
best-set regression techniques [29]. Values were estimated based
upon responses for depressive symptoms, unwanted Internet
experiences (ie, sexual solicitation and Internet harassment),
race, age, and sex; in most cases, this involved less than 1% of
cases. "Don't know" and "refused" responses were coded at the
variable mean, and therefore most often as "symptom absent."
In most instances, this affected less than 1% of all cases. Finally,
3 separate "dummy" variables were created to reflect whether
data for each case had been manipulated by (1) imputation, (2)
recoding for "don't know," or (3) recoding for "refused"
response.

MPlus was used to estimate several hypothesized latent variables
[30]. All variables were included in 1 exploratory factor analysis
to adjust for unanticipated cross correlations across hypothesized
factors. The final factor solution was identified based upon the
combination of eigenvalues, scree plots, and root mean square
residuals. Scores were estimated using varimax rotation. Seven
factors were identified: Internet use, substance use, depressive
symptomatology, and 4 aspects of the caregiver-child
relationship (not included in the current analyses).

Using Stata 7 [29], bivariate relationships between variables
were assessed using the chi-square statistic. Logistic regression
modeling was used to estimate the odds of reporting an
unwanted sexual solicitation online for youths who report major
or minor depressive-like symptomatology versus mild/no
symptomatology. Upon observation that the association between
depressive symptomatology and Internet sexual solicitation was
different for males and females, the sample was stratified and
a parsimonious logistic regression model of significant factors
was developed separately for each sex. Two additional youth
characteristics were investigated for effect modification:
substance use [15,31] and age [32,33].

A saturated logistic regression model, including all youth
characteristics and interaction terms, was first fit. Variables
were then deleted based upon backward stepwise and forward
stepwise tests for significance ( P< .1). Variables identified in
either stepwise solution were then entered into one model and
tested for significant contribution to the overall model based
upon likelihood ratio tests ( P< .05). Depressive
symptomatology and the 3 dummy variables (ie, indication of
a refused response, don't know response, and imputed variable)
were retained in the final model regardless of significance. Each
final model was tested for goodness of fit using the
Hosmer-Lemeshow goodness-of-fit test ( P< .5 indicates better
fit). All regression analyses were performed using the Stata
statistical analysis package [29].

Results

Descriptive Results
In the current study, 12% (N = 94) of male and 27% (N = 189)
of female young regular Internet users reported at least 1
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unwanted sexual solicitation in the previous year. Five percent
(N = 77) of young regular Internet users met criteria for major
depressive-like symptomatology in the previous month. An
additional 14% (N = 211) met criteria for minor depressive-like
symptoms. Females were 60% more likely (OR = 1.59; 95%
CI, 1.00-2.54) (OR = odds ratio, CI = confidence interval) to
report major depressive-like symptomatology compared to
males, although no sex differences were observed for youths
with minor depressive-like symptomatology versus no
depressive symptoms (OR = 0.91; 95% CI, 0.68-1.22). The odds
of major depression-like symptomatology increased 19% with
each year in age of the respondent (OR = 1.19; 95% CI,
1.05-1.35), while no significant differences in the odds of minor
depressive-like symptomatology were indicated by age (OR =
1.0; 95% CI, 0.92-1.07).

Eleven percent of youths reporting an unwanted online sexual
solicitation also reported major depressive-like symptomatology

as compared to 3.7% of youths who were not solicited (χ 2
1=

26.8, P< .001). Similarly, 17.7% of youths who indicated sexual
solicitation online also reported minor depressive-like symptoms

compared to 13.4% of youths indicating no solicitation event

(χ 2
1= 3.5, P= .06). Further, among youths who report an

unwanted sexual solicitation online (N = 283), those meeting
criteria for major depressive-like symptomatology were more
than twice as likely (OR = 2.27; 95% CI, 1.03-5.02) to indicate
they felt emotionally distressed by the incident compared to
youths with mild/no symptoms of depression.

Reports From Male Internet Users
The most parsimonious logistic regression model of significant
factors related to the report of unwanted sexual solicitation
online for males (N = 782) is found in Table 1. Acceptable
model fit was indicated for the parsimonious model

(Hosmer-Lemeshow goodness of fit χ 2
7= 1.6, P= .98). Effect

modifications of the relationship between solicitation and
depressive symptomatology by substance use and age were
explored but resulted in unstable estimates and were not included
in the steps for building the final model. Final estimates were
adjusted for the effects of "don't know," refused, and imputed
responses; however, these did not differ significantly from the
unadjusted estimates.

Table 1. Final logistic regression model of significant characteristics associated with unwanted Internet sexual solicitation for Male Internet users (N
= 782)

PAdjusted Odds Ratio*

(95% Confidence Interval)

Male Youth Characteristics

Depressive symptoms

.022.72 (1.15, 6.40)Symptoms of major depression

.740.89 (0.45, 1.77)Symptoms of minor depression

1.00 (reference group)Mild/Absent symptoms

Internet usage characteristics

Interactive Internet use

< .0014.80 (2.47, 9.35)Frequent

.022.13 (1.16, 3.94)Moderate

1.00 (reference group)Infrequent

Most frequent Internet activity

< .0013.13 (1.60, 6.11)Chat room

.161.57 (0.84, 2.94)E-mail

.801.10 (0.52, 2.32)Instant Messaging

1.00 (reference group)All other

.051.80 (1.01, 3.20)Harasser of others online

Psychosocial characteristics

.012.94 (1.33, 6.50)Life challenge (≥ 2)

.021.87 (1.12, 3.14)Interpersonal victimization (≥ 2)

* Adjusted odds ratio = the odds ratio estimated after adjusting for all other variables included in the parsimonious model.

Males who reported symptoms of major depression were almost
6 times as likely (OR = 5.90; 95% CI, 2.79-12.49) to report an
unwanted Internet sexual solicitation compared to males
indicating mild/absent symptoms of depression. No significant
differences were observed however, between males who
indicated minor depressive-like symptomatology, and

mild/absent symptoms of depression (OR = 1.29; 95% CI,
0.71-2.36). After adjusting for all other significant
characteristics, males who reported symptoms of major
depression were almost 3 times as likely (adjusted OR = 2.72;
95% CI, 1.15-6.18) to also report an unwanted sexual solicitation
compared to otherwise-similar males who reported mild/absent
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symptoms of depression (see Table 1). (Adjusted odds ratio is
the odds ratio estimated after adjusting for all other variables
included in the parsimonious model.)

In addition to depressive symptomatology, interactive Internet
activity, using the Internet most frequently for logging onto chat
rooms, and harassing others online were associated with
increased odds of reporting an unwanted Internet sexual
solicitation among males after adjusting for other significant
characteristics (see Table 1). Multiple psychosocial indicators,
including life challenge and interpersonal victimization also
were significantly related to the odds of reporting an unwanted
sexual solicitation for males.

Reports From Female Internet Users
A parsimonious logistic regression model of significant factors
related to the report of unwanted sexual solicitation online for
females (N = 707) is in Table 2. Acceptable model fit was

indicated for the final logistic regression model

(Hosmer-Lemeshow goodness of fit χ 2
204= 6.4, P= .60). We

were unable to determine whether substance use and age affected
these relationships because analyses produced unstable
estimates. The final model estimates were adjusted for the
effects of don't know, refused, and imputed responses, although
unadjusted results did not differ. Young regular Internet-using
females who reported symptoms of major depression were twice
as likely to also report an unwanted sexual solicitation online
(OR = 2.33; 95% CI, 1.25-4.35), while females who reported
symptoms of minor depression were 80% more likely (OR =
1.83; 95% CI, 1.16-2.90) to indicate an Internet event compared
to females indicating mild/absent symptoms of depression. After
controlling for other significant characteristics, a trend for
increased odds of reporting Internet sexual solicitation was still
observed for females reporting minor or major depressive
symptoms, although it was no longer statistically significant.

Table 2. Final parsimonious model of significant characteristics associated with unwanted Internet sexual solicitation for female Internet users (N =
707)

PAdjusted Odds Ratio

(95% Confidence Interval)

Female Youth Characteristics

Depressive symptoms

.391.40 (0.65, 2.99)Symptoms of major depression

.071.62 (0.96, 2.76)Symptoms of minor depression

1.00 (reference group)Mild/Absent symptoms

Internet usage characteristics

< .0014.07 (2.48, 6.68)Harasser of others online

Interactive Internet use

< .0013.21 (1.79, 5.77)High

< .0012.12 (1.34, 3.37)Moderate

1.00 (reference group)Infrequent

Most frequent Internet activity

< .0013.10 (1.62, 5.93)Chat room

.391.34 (0.68, 2.62)Instant Messaging

.281.30 (0.81, 2.07)E-mail

1.00 (reference group)All other

Psychosocial characteristics

Substance use

.032.87 (1.13, 7.34)High user

0.062.09 (0.97, 4.53)Average user

1.00 (reference group)Mild/non-user

0.011.82 (1.15, 2.89)Interpersonal victimization (≥ 2)

Multiple Internet usage characteristics, including harassing
others, using the Internet for interactive Internet activities, and
using the Internet most frequently for chat room use, were
related to the likelihood of reporting an unwanted sexual
solicitation for female Internet users after adjusting for other
influential factors (see Table 2). Substance use and interpersonal
victimization were also related to significantly higher odds of

also reporting an unwanted sexual solicitation online among
otherwise similar female Internet users.

Additional covariates that were tested but found not to be
significantly associated with the report of sexual solicitation
online after adjusting for depressive symptomatology included:
type of Internet service provider, average daily Internet usage,
sexual or physical abuse, the number of close friends, the
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number of times a youth spent time with friends outside of
school in a typical week, household income, age, and race and
ethnicity. Also, separate models for each of the 3 outcomes of
unwanted Internet sexual solicitation, ie, being encouraged to
discuss sexual topics, being encouraged to engage in sexual
behavior, and being encouraged to divulge personal sexual
information, were constructed to check for consistency of
association with reported depressive symptomatology. In each
model, depressive symptomatology was related to significantly
greater odds of unwanted solicitation, thus supporting the use
of the combined solicitation outcome in our analyses.

Discussion

Unwanted Internet sexual solicitation is reported frequently by
young regular Internet users. Almost 1 in 3 females (27%) and
1 in 10 males (12%) indicate they have been approached in the
previous year. These cross-sectional results indicate a trend for
self-reported depressive symptomatology to be associated with
the concurrent odds of indicating an online solicitation. Findings
suggest that the report of symptoms of major depression is
associated with a 3-fold increase in odds of concurrently
reporting an event. Sex-specific differences are noted, revealing
that this association is especially strong for males. Males who
report major depressive symptoms are almost 6 times as likely
to also indicate an unwanted sexual solicitation compared to
males reporting mild/absent symptoms of depression after
adjusting for significant confounders. On the other hand, females
reporting major depressive symptoms are twice as likely to
indicate an unwanted sexual solicitation versus females reporting
mild/absent symptoms.

Underlying differences in Internet use and psychosocial
challenge explain the association between depressive
symptomatology and the unwanted Internet solicitation among
females. Among otherwise-similar males however, a continued
association between major depressive symptomatology and
unwanted sexual solicitation is observed. This is especially
intriguing, for it implies that differences in Internet usage (eg,
frequenting chat rooms), do not sufficiently explain variation
in the odds of reporting an unwanted online sexual solicitation
for males. These cross-sectional results raise an intriguing
question for future research: are males more likely to experience
depressive symptomatology because of the event, or is it that
males who are experiencing depressive symptomatology are
more likely to be targeted, or more probably, is the relationship
bidirectional?

The especially-strong association between depressive
symptomatology and Internet sexual solicitation among males
may be because they are less prepared to handle an advance.
More than twice as many females are the target of unwanted
sexual solicitation, and it is possible that some male victims see
themselves as being singled out for something that "should" be
directed to females. It may be also that males receive less
emotional support following the event, either because they are
reticent to talk about it with potentially-ridiculing peers, or
because others dismiss the emotional impact of the event,
assuming that it must be less upsetting or even gratifying for
the male. In either scenario, the sexual solicitation is experienced

as a traumatic event for males and may be a contributing factor
for subsequent depressive symptomatology. Irrespective of
temporality, these results indicate that health professionals need
to be especially attuned to the Internet experiences of young
men with depressive symptomatology.

Psychosocial Challenge
Psychosocial challenge is associated with the report of unwanted
sexual solicitation online. Beyond major depressive-like
symptomatology, results suggest that multiple life challenges
and interpersonal victimization are each concurrently related to
the report of unwanted Internet sexual solicitation for males.
Females who report unwanted sexual solicitation also indicate
psychosocial challenge; specifically, high substance use and
interpersonal victimization are each associated with elevated
odds of reporting an unwanted sexual solicitation. Thus, a
youth's indication of multiple mental health-related problems
is associated with also reporting sexual solicitation online for
both sexes. Future research should focus on understanding why
depressive symptomatology is part of the picture of challenge
for males but not for females.

Drawing upon theories of depression, the profile of multiple
and varied victimization experiences may reflect a type of
"learned helplessness" [34] for boys who are manifesting
depressive symptomatology. They may be less likely to be
assertive and self-protective, thereby increasing the chances of
exploitation. If true, the consequence appears to be multiple
victimizations, including Internet sexual solicitation and offline
bullying.

Emotional Distress
Although a cross-sectional study, youths who reported an
unwanted sexual solicitation were queried about how they felt
as a direct result of the event, thereby allowing temporal
inference. One quarter of youths who report online solicitations
indicate they feel very or extremely upset or afraid as a result
[7]. The current investigation indicates that the report of
depressive symptomatology is associated with 2-fold increased
odds of reporting emotional distress due to the solicitation
incident for youths who indicate major depressive-like
symptoms compared to youths with mild/no symptoms. Given
that the accumulation of negative life events is related to an
increased risk of the onset of a major depressive episode among
youths [14], it is possible that this negative experience will be
related to an increased risk for subsequent depressive symptoms.
It is also possible that youths with depressive symptoms are not
only more likely to be solicited online, but also to be emotionally
affected by the incident. Future longitudinal studies are needed
to further understand this important association.

Cognitive Distortion
Some may conjecture that the observed relationship between
reported depressive symptomatology and indications of sexual
solicitation are perhaps a matter of cognitive distortion. Youths
with depressive symptomatology are generally more likely to
cognitively bias their perceptions of events in a negative manner
[35]. Their perception of events may be skewed such that, what
other young people view as neutral or mildly annoying, young
people with depressive symptoms perceive as threatening or
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emotionally upsetting. Thus, youths indicating symptoms of
depression are more likely to report an unwanted sexual
solicitation simply because they are more likely to perceive an
interaction as solicitous and personally threatening. Differences
in interpretation and reaction to online events are certainly areas
for future research; the current data do not allow
disentanglement. What is revealed from the current results
however, is that, whether due to cognitive distortion or not,
almost 40% of young people who report major depressive
symptomatology also report feeling very or extremely upset or
afraid as a direct result of an unwanted sexual solicitation
compared to 21% of young people who report mild/absent
symptoms of depression ( P< .05). Further, recent research about
the grooming of children for cyber-victimization [9,10] indicates
that it is vitally important that online sexual solicitation be
neither marginalized nor viewed as a contrived problem.
Transcripts from online dialogues convey the truly-threatening
aspects of some of these interchanges [9]. The fact that
depressive symptomatology and unwanted sexual solicitation
are cross-sectionally related reveals an emerging public health
and mental health issue that warrants further investigation.

Pedophilia or Peer-to-Peer Sexual Solicitation
The majority of research about online sexual solicitation has
focused on adult-to-child solicitation and predation [9,11,36].
Although this is clearly an important health topic, this should
not overshadow the fact that adolescent peers are soliciting each
other. Almost half (48%) of YISS respondents who indicate
they have been targeted for unwanted sexual solicitation report
that the solicitor is less than 18 years of age [12]. About one
quarter (24%) of solicitors are reported by the targeted YISS
respondent to be over 18 years of age, and the remaining 27%
of incidents involve a solicitor of unknown age. It is possible
that an adult posing as a child, thus leading the young person
to believe the solicitor was less than 18 years of age, is the real
perpetrator in some of these incidents. It is also possible that
peers carry out unwanted sexual solicitation on each other. Just
as adolescents commit traditional sexual assault on their peers,
it is likely that adolescents perpetrate unwanted sexual
solicitation online towards their peers. This type of victimization
must be acknowledged in Internet-based sexual solicitation
discourse and must be discussed in intervention or prevention
materials aimed at young people.

Limitations
Although the YISS is the largest, most detailed survey of young
regular Internet users to date, it is not without limitations. First,
the cross-sectional nature of the study precludes inferences
about temporality. Nothing can be inferred regarding the causal
relationship between depressive symptoms and unwanted sexual
solicitation. This important baseline association however,
justifies future research endeavors aimed at parsing out the
relationship between depression and Internet sexual solicitation,
as well as youth-oriented prevention programs. Second, a
validated scale for major depressive disorder (MDD) was not

used to measure symptoms. Because the variables were based
directly upon the DSM-IV criteria for major depressive disorder,
it can be concluded that youths are experiencing depressive
symptomatology, but they do not necessarily meet the criteria
for disorder. Third, it is possible that the report of sexual
solicitation was underreported, or that the severity of the
experience was downplayed by the adolescent because he or
she was concerned that others might be listening to the
conversation. Researchers were aware of this possibility
however, and encouraged youths to identify a time to conduct
the interview when they would feel comfortable to disclose
private and personal information [12]. All attempts were made
to ensure the youth was in a private environment. Interviewers
offered to call back at a more convenient time if the respondent
was concerned about confidentiality. Finally, the exclusion of
non-English speaking youths disallows the generalization to
youths of other cultures.

Implications
Despite limitations, the current investigation contributes to the
knowledge base of youth-related mental health issues and
Internet experiences. For youths who indicate major
depressive-like symptomatology, we found an increased
likelihood of also reporting an unwanted sexual solicitation
online. Further, these youths are likely experiencing multiple
challenges, including negative life experiences and substance
use. It is imperative that health professionals, policy makers,
and parents are well versed on the activities youths are engaging
in online; this seems to be especially true for mental health
practitioners given the multitude of personal challenges reported.
Future studies should also look at the association between mental
health and susceptibility to "preening," a more-subtle yet
dangerous form of online sexual solicitation [6].

Conclusions
The current study examines cross-sectional data to provide the
necessary initial report of associations and trends to justify
future research. Findings suggest that for males, differences in
Internet usage alone are not sufficient to explain the odds of
reporting an unwanted online sexual solicitation. Further, young
people reporting solicitation online are likely experiencing
significant psychosocial challenge, including depressive
symptomatology for males, interpersonal victimization, and
substance use for females. Additional education about the
Internet is necessary to ensure youths affected by negative online
experiences are appropriately identified.

The Internet is a pervasive mode of peer interaction in the lives
of young people today. The linkages between online experiences
and mental health, as both conferred vulnerability as well as
related sequelae, must therefore be foremost in the minds of
child public health researchers and providers. Understanding
the complex interaction between mental health and online
interactions, especially the influence of malleable characteristics
such as Internet usage and psychosocial challenge, is an
important area of emerging research.
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Abstract

Background: The Internet has tremendous appeal for conducting randomized clinical trials and may be especially applicable
to trials requiring frequent participant contact. Trials of cold sore remedies, for example, often require daily clinic visits during
outbreaks, imposing substantial burden on participants. An Internet-based randomized clinical trial design may reduce this burden,
permitting frequent symptom reports with considerably less effort.

Objective: To evaluate the feasibility of a Web-based randomized clinical trial requiring frequent participant interaction, using
a 6-month, double-blind, randomized, placebo-controlled pilot trial of a topical ointment containing dioctyl sodium sulfosuccinate
(DSS) (Zilex; Meditech Pharmaceuticals, Inc, Scottsdale, Arizona, USA) intended for treatment of recurrent herpes labialis. A
secondary objective was to obtain preliminary data on effectiveness outcomes, to assist in planning a fully-powered trial of DSS.

Methods: Adults with physician-confirmed herpes labialis were recruited to apply to the trial. Eligible applicants were randomized
to DSS or placebo, mailed to them upon enrolment with instructions to apply topically every 2 hours for the duration of every
cold sore outbreak. Participants were instructed to complete online questionnaires at 2-week intervals and, at the initiation of a
cold sore, daily "outbreak questionnaires" until outbreak termination. Feasibility outcome measures included trial participant
characteristics, frequency of cold sores, participant retention and adherence (to study medication), and data completeness. Treatment
effectiveness outcome measures included outbreak duration, days to crust formation, and pain.

Results: Of the 292 individuals applying, 182 screened eligible; 32 participants with confirmed herpes labialis enrolled in the
trial. 16 were randomized into the verum group and 16 into the placebo group. 29 (91%) participants completed the trial. During
the trial, 34 outbreaks were reported among 23 (72%) participants, resulting in a cold sore incidence rate of 19.8 per 100
person-months of observation. Online data were available for 32 outbreaks; the absence of a resolution date made it impossible
to accurately calculate the duration of 12 (38%) outbreaks. Although the DSS treatment group had a shorter mean outbreak
duration (6.6 vs 7.7 days, P= .2) and fewer mean days to crust formation (3.5 vs 4.9, P= .1), these differences did not reach
statistical significance. The DSS group has statistically significant lower mean pain scores (3.1 vs 7.6, P= .04), but participants
in this group also consumed more acetaminophen tablets than the placebo group (1.1 versus 0.5, P=.55). Adherence to medication
was similar in both groups: 7 (50%) of the verum group reported using the cream as directed compared to 6 (46.2%) in the placebo
group; ( P= .8).

Conclusions: We efficiently recruited participants and achieved high overall retention rates. However, participant adherence
to the daily outbreak visit schedules was low and only 7 (50%) participants used the cream as directed. These limitations could
be addressed in future Internet-based studies by using Personal Digital Assistants (PDAs), using reminder devices, and providing
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incentives. By enhancing participant adherence, clinical trials requiring frequent participant contact may be feasible over the
Internet.

(J Med Internet Res 2004;6(1):e6)   doi:10.2196/jmir.6.1.e6

KEYWORDS

Internet; randomized controlled trial; clinical trial; herpes labialis; dioctyl sodium sulfosuccinate

Introduction

Due to its access to vast segments of the population and its
technological capabilities, the Internet has tremendous appeal
as a vehicle for conducting randomized controlled clinical trials
(RCTs) [1- 4]. In previous work we found it highly feasible to
rapidly recruit individuals over the Internet into an online
randomized controlled clinical trial of glucosamine for knee
osteoarthritis [5]. The Internet-based approach may be especially
applicable to randomized controlled clinical trial designs that
require frequent participant contact. Trials of cold sore remedies,
for example, often require daily clinic visits during outbreaks,
imposing substantial burden on participants [6]. While clinic
visits may represent the ideal patient evaluation, these frequent
visits may hinder participant recruitment and retention. An
Internet-based randomized controlled clinical trial design could
theoretically reduce this burden and permit frequent symptom
reports with considerably less effort.

The objectives of our study were to evaluate the feasibility of
an Internet-based approach for testing a topical ointment
containing dioctyl sodium sulfosuccinate (DSS) (Zilex;
Meditech Pharmaceuticals, Inc, Scottsdale, Arizona, USA) for
herpes labialis (oral herpes simplex, cold sores), and to collect
preliminary outcome data for this potential cold sore remedy.
DSS has been shown to have in vitro efficacy against herpes
simplex virus type 1 through disruptive effects on the viral
capsule [7]. In addition, Zilex contains benzocaine, a
well-known anesthetic that has been shown to be effective in
pain reduction [8,9].

Methods

Web Site Development
The study Web site was constructed on an independent server
within the Boston University School of Medicine domain. The
Web pages were written in Hypertext Markup Language
(HTML), Active Server Pages (ASP), JavaScript, and
Component Object Modeling interfaced with a Structured Query
Language (SQL) Server database. Microsoft Access [10]
software was used to query the database and to create reports.
The security of our site was protected by a firewall and 128-bit
secure socket layering encryption. In addition, we operated
data-security protocols that included automated error checking,
limited password-protected access to the data interface and
database, permission levels, username-linked logging of all
changes made in the database, participant tracking by ID
number, encryption of randomization codes, and screen
time-outs.

The public area of the Web site described the study and solicited
participants, with hypertext links to a consent form and an

eligibility-screening page. The password-protected private area
of the Web site included pages where participants could view
utilities and access the study questionnaires. The Web site
included a batching utility that (1) sent e-mails to participants
reminding them of their scheduled online "visits" and (2)
included code that presented the appropriate questionnaires to
each participant when logging into the Web site at the time of
these visits.

Design of the Randomized Controlled Clinical Trial
This was a 6-month randomized, placebo-controlled trial of a
topical ointment in the treatment of herpes labialis. The objective
was to enroll 30 participants with a history of herpes labialis,
randomize them to verum (Zilex) or placebo, and follow them
for cold sore outbreaks. Because of the 6-month follow-up
period, participants had the opportunity to report several cold
sore outbreaks and the key emphasis of the trial was on the
"outbreak." The primary outcome measure was duration of
outbreak, which was ascertained through daily outbreak
questionnaires. This study was approved by the Institutional
Review Board at Boston University School of Medicine.

Recruitment and Eligibility
Adults with a history of herpes labialis were recruited through
newspaper and e-zine advertisements directing them to the trial
Web site, which described the study and contained an eligibility
questionnaire. Eligible applicants had to be at least 18 years of
age, take no immunosuppressives, report at least 4 cold sore
outbreaks per year for more than 1 year, report a last-outbreak
occurrence ≤ 6 months ago, and report at least moderately-severe
external cold sores. Applicants who screened eligible were asked
to print, sign, and mail an informed consent form including a
medical-records release. When medical records could not be
obtained, the participant was contacted by a physician (TM) to
confirm the diagnosis of herpes labialis. The identity of all
participants was authenticated by receipt of a signed consent
form. In addition, authentication of participant's identities was
confirmed by receipt of medical records, or by telephone.

Randomization, Medication Delivery, and Medication
Application
Eligible authenticated applicants who completed a 2-week run-in
phase were randomized in a double-blind manner to either verum
or placebo. Staff uninvolved with other aspects of the trial
maintained the computer-generated randomization list and
labeled the tubes of study medication. The tubes, distinguishable
only by a code number on the label, were then provided to study
staff. Tubes of study medication, along with an instruction guide,
were sent to participants by 2-day mail. Participants were sent
an e-mail notifying them that the study medication was en route
and should arrive within 5 days. Participants were asked to
notify us via the study Web site when they received the study
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medication. Participants were instructed to apply the study
medication at the first sensation of a cold sore outbreak and
continue to apply the medication every 2 hours until the cold
sore healed completely.

Questionnaires
Participants were asked to complete scheduled online
questionnaires at 2-week intervals; these questionnaires included
information on the participant's cold sore history and remaining
study medication.

Figure 1. Standard Pictorial Illustration of Cold Sore Stages as Part of the Online Outbreak Questionnaire
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Figure 2. Part of the Outbreak Questionnaire (see also Multimedia Appendix)

At the initiation of an outbreak, participants were asked to
complete daily online outbreak questionnaires, which were date
stamped and included a standard pictorial illustration of cold
sore evolution (stages 1-6, and 0 indicating a completely-healed
cold sore; Figure 1), as well as questions on the number of
clusters present, the location of the cold sore, use of pain
medication or other cold sore medications, and the degree of
pain associated with the cold sore (Likert scale 0-4) (see Figure
2 and Multimedia Appendix). E-mail reminders were sent to
participants if they did not complete a daily outbreak
questionnaire during the course of an outbreak. A supplemental
questionnaire was e-mailed to participants at the completion of
a cold sore outbreak; this questionnaire asked about the length
of the outbreak, how long ago the outbreak occurred, adherence
to study medication, and satisfaction with the study medication.

Outcome Measures
Outcome measures pertaining to the evaluation of the feasibility
of conducting the trial online are descriptive in nature and
include characteristics of the trial participants, frequency of
cold sore outbreaks, participant retention and adherence to the
study medication, and completeness of data.

Treatment-effectiveness measures included total duration of
outbreak, days to crust formation, and pain. Total duration of
outbreak was defined by subtracting the date of the initial online

outbreak questionnaire from the date of the outbreak
questionnaire that indicated the cold sore had healed completely.
Days to crust formation was defined by subtracting the date of
the initial online outbreak questionnaire from the date of the
online questionnaire in which the participant first reported that
the cold sore had reached at least stage 5. Pain was defined as
the sum of the daily pain scores for the duration of the outbreak.
Additional outcome measures included sum of the daily scores
for cold sore stage, sum of the number of clusters reported daily
for the duration of the outbreak, and the sum of acetaminophen
tablets taken over the duration of the outbreak.

Adverse Events
Participants were asked to report any adverse events via a form
on the Web site, e-mail to the study staff, or a toll-free telephone
line. The daily online outbreak visit questionnaire also allowed
participants to report comments on the feel, taste, or performance
of the study cream. In addition, participants were asked in the
supplemental e-mailed questionnaire if they had any problems
with the study cream.

Statistical Analysis
We used an intention-to-treat analytic approach. In cases where
the total duration of an outbreak could not be calculated because
the endpoint of the outbreak was unclear or the participant
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informed us of the outbreak only after it occurred (N = 2), we
imputed a duration based on the mean duration of all of the
other outbreaks. This method was used for the days to crust
formation, sum of the daily pain scores, sum of the daily stage
scores, sum of the number of clusters reported daily, and sum
of acetaminophen tablets taken over the duration of the outbreak.
Additional analyses were conducted excluding outbreaks for
which imputation was necessary.

Baseline characteristics of the treatment groups were compared
using Fisher exact tests and t tests. Differences between the
treatment groups were evaluated using Wilcoxon rank sum tests
for continuous outcome measures and Fisher exact tests and
chi-square tests for categorical outcome measures. Generalized
linear models were used to test for differences after adjusting
for gender and age.

Results
Figure 3 shows the CONSORT flow diagram [11] of the trial
from application to completion. Of the 292 individuals who
applied to the trial, 182 screened eligible, and 40 mailed signed
consent forms. Ultimately, 32 participants with confirmed herpes
labialis completed the 2-week run-in phase and enrolled in the
trial, verum (N = 16) or placebo (N = 16).

The mean age of participants was 43 (range, 20-72). 23 (72%)
were female and all participants were Caucasian. Baseline
characteristics of the participants by randomized group are
displayed in Table 1. The groups were similar with respect to
geographic region, but differed with respect to age and gender,

although these differences did not reach statistical significance
on a 5% level.

Three participants were lost to follow-up, resulting in 29 (91%)
who completed the trial. During the course of the trial, 34
outbreaks were reported among 23 (72%) participants. After
accounting for losses to follow-up, the cold sore incidence rate
was 19.8 per 100 person-months of observation. Two outbreaks
occurred while participants were on vacation, leaving 32
outbreaks for which online data were available.

Figure 4 illustrates the completeness of data, as well as
self-reported stage for the 32 cold sore outbreaks for which we
had online data. Due to missing data at the end of the outbreak,
total duration of outbreak could not be calculated for 12 (38%)
and days to crust formation could not be calculated for 10 (31%)
of the outbreaks. The stages for 14 (44%) outbreaks followed
a normal cold sore evolution.

Results adjusted for gender and age did not differ substantially
from unadjusted results, therefore, only the former are presented.
The verum group had a shorter mean duration of outbreak, fewer
mean days to crust formation, and lower mean sum of clusters
than the placebo group, but none of these differences reached
statistical significance. The verum group had a statistically
significant ( P=.04) lower mean sum of daily pain scores than
the placebo group (Table 2). The mean sum of acetaminophen
tablets taken over the course of the outbreak was slightly higher
in the verum group compared to the placebo group. Analyses
that excluded outbreaks for which imputation was necessary
had similar results, but the magnitude of difference between the
treatment groups was greater.
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Figure 3. CONSORT flow diagram
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Table 1. Baseline characteristics of trial participants

P *Participants Receiving Placebo (N = 16)

N (%)

Participants Receiving DSS (N = 16)

N (%)

.1114 (87.5)9 (56.3)Female

Region of the United States

.426 (37.5)7 (43.8)Northeast

5 (31.3)2 (12.5)Southeast

2 (12.5)5 (31.3)Midwest

3 (18.8)2 (12.5)West

.1446.2 (13.4)39.8 (10.5)Mean age (SD)

51.5 (14)44.5 (15)Median age (IQ range)

P values are based on 2-tailed Fisher exact tests for categorical outcome measures and a 2-tailed, unpaired t test with 30 degrees of freedom for mean
age.
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Figure 4. Duration and daily stage information for 32 cold sore outbreaks for which online data was available. Outbreaks 1-15 were treated with DSS,
outbreaks 16-32 were treated with placebo. ? = missing data
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Adherence to the study medication was similar in both groups,
7 (50%) of the DSS group reported using the cream at least
every 2 hours compared to 6 (46.2%) in the placebo group; (
P= .84). Most participants reported using the cream at least
every 4 hours (78%) and all participants reported using the
cream at least once per day during an outbreak. For 2 outbreaks,

participants had not yet received their study medication in the
mail. Both groups were similar with respect to belief that they
were taking the active cream, that the cream made their cold
sores much better, helped abort their outbreaks, and worked as
well or better than the creams used in the past (Table 3).

Table 2. Means of duration of outbreak, days to crust formation, sum of pain scores, sum of stage scores, sum of clusters, and sum of acetaminophen
use by treatment group; adjusted for gender and age

POutbreaks (N = 19)

for Participants Receiving Placebo

Outbreaks (N = 15)

for Participants Receiving DSS

.247.76.6Total duration of outbreak (days)

.104.93.5Days to crust formation

.047.63.1Sum of daily pain scores

.9517.917.5Sum of daily stage scores

.246.84.7Sum of clusters

.550.51.1Sum of acetaminophen tablets

After exclusion of outbreaks requiring imputa-
tion

.218.26.3Total duration of outbreak (days)*

.145.03.5Days to crust formation†

* Six and 8 outbreaks were excluded from the verum and placebo groups, respectively.
† Five and 7 outbreaks were excluded from the verum and placebo groups, respectively.

Table 3. Frequencies, percentages, and 2-tailed Fisher exact tests of categorical outcome measures

PPlacebo (N = 13)

N (%)

DSS (N = 14)

N (%)

.84*6 (46.2)7 (50.0)Reported use of cream as directed

.699 (69.2)8 (57.1)Reported cream made cold sores "much better"

.6810 (76.9)9 (64.3)Reported cream helped abort outbreak

.3310 (76.9)13 (92.9)Reported belief that they are taking active cream

.5912 (92.3)10 (76.9)†Reported cream worked "as well or better than creams used
in past"

* Chi-square test (χ 21= 0.04).
† Information was missing for 1 outbreak.

No adverse events were reported during the course of the trial
via the adverse-event reporting form on the Web site, e-mail,
or phone. However, several participants reported in
questionnaires that:

• the cream tingled/burned on application: DSS (n = 1),
placebo (n = 3)

• was numbing: DSS (n = 5), placebo (n = 1)
• was gritty: DSS (n = 1), placebo (n = 1)
• dried the lips: DSS (n = 1), placebo (n = 0)
• tasted bad: DSS (n = 1), placebo (n = 2)
• did not work: DSS (n = 0), placebo (n = 2)
• slid off the lip: DSS (n = 1), placebo (n = 0)
• "made the blisters spread more": DSS (n = 1), placebo (n

= 0).

Discussion
The primary goal of this study was to evaluate the feasibility
of conducting a clinical trial on the Internet that focused on
outbreaks and required frequent participant contact. Certain
aspects of this trial design proved to be robust. Participant
recruitment was relatively easy; the interactive nature of the
Web site with an eligibility questionnaire reduced the burden
on the investigators of screening applicants, and we were able
to exceed our recruitment goal in a short period of time (6
months). Overall participant retention in the trial was high; 29
(91%) of participants completed the trial. In addition, the
reduction in pain seen in the verum group compared to the
placebo group lends support to the internal validity of this
approach, as Zilexcontains benzocaine, an anesthetic shown to
be effective in pain reduction [8,9].
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While we found recruitment to be unproblematic and overall
participant retention high, there were several aspects of this
clinical trial design that need refinement. While it is unclear
whether this experience differs from traditional clinical trials
[6], there were a number of outbreaks for which it was difficult
to assign a total duration due to missing data. Many of the
missed visits occurred during weekends and holidays. This
pattern indicates the possibility that many participants were
accessing the trial Web site from work, and may not have had
access to the Internet at home. Future trials of this nature may
benefit by requiring participants to have Internet access at home.
In addition, our trial participants did not receive any
compensation. It is conceivable that some form of compensation
might improve compliance in this respect.

Another concern with the results of the trial was incomplete
adherence to the study medication. It is unclear whether
participants in a traditional clinic setting would have been more
likely to use the study medication as directed. Poor adherence
to study medication in clinical trials can have detrimental effects
on the evaluation of safety and efficacy. On the other hand, the
adherence rate found in this trial may be reflective of adherence
to the medication in the general population and could, therefore,
provide a valid evaluation of effectiveness.

Limited generalizability may be a potential limitation of an
Internet-based trial design. Our participants were Internet users
and might not be representative of all individuals with cold
sores. While this could theoretically influence the
generalizability of our findings, it should not impair the validity.
Of course, hospital-based or clinic-based trials face similar
problems in that their participants are frequently highly selected.

One of the primary benefits of an Internet-based design for a
clinical trial requiring frequent participant contact is the reduced
burden on participants. An alternative approach would be to
augment this system using electronic data capture through
wireless personal digital assistants (PDAs) [12].

As a feasibility study, this endeavor has been highly informative.
In particular, it appears that even with the reduced participant
burden inherent in the Internet-based approach, the goals of
daily online visits and adherence to an every-2-hours dosing
schedule pose significant challenges. Based on our experiences,
we make the following recommendations for future such trials:
(1) mail a supply of (masked) active and placebo to each
participant at enrolment, (2) randomize outbreaks rather than
participants, (3) use the Internet as a portal enhanced by wireless
PDAs for frequent data capture, (4) program the PDAs to
perform a reminder function for medication adherence, and (5)
consider providing an incentive.
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Abstract

Background: Pre-natal and post-natal periods are times when many women actively seek health information from multiple
sources, including the Internet. However, little is known about how pregnant women and mothers of young children seek and
process online pediatric health information.

Objective: To explore why and where mothers of young children look for online health information and how they determine
if the information they receive is trustworthy.

Methods: Focus groups were conducted in a Southeastern US city to provide an in-depth exploration of web-related behaviors
and beliefs among mothers who work inside and outside of the home. Data from the focus groups were coded using deductive
and inductive coding schemes and content was analyzed for the existence of themes.

Results: Twenty mothers of young children participated in four focus groups. Most participants sought information on the
Internet during pregnancy and nearly all sought online information after their child was born, primarily to diagnose or treat
pediatric conditions and to seek advice on parenting and development. Participants mainly used commercial information websites
for health information and many expressed disdain for commercial product websites. Many also expressed concerns about the
reliability of health information on the web and described strategies for determining how much they trust each website.

Conclusions: Women appear to be high information seekers during pregnancy and the first few years following delivery, and
this period represents an important window of time for providing online health information. Participants suggested that online
information sources and motives for providing online information should be clear in order to increase perceptions of trust.
Participants expressed preference for online clinical health information that is presented by clinical professionals, and online
parenting advice that is presented from other parents.

(J Med Internet Res 2004;6(1):e7)   doi:10.2196/jmir.6.1.e7
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Internet; Pediatrics; Focus Groups; Mothers; Health Education

Introduction

Pregnant women and mothers of young children are active
consumers of health information about themselves and their
children, and there are countless books, magazines, videos,
television programs, classes, and other resources on childbirth,

parenting, and pediatrics from which mothers and mothers-to-be
can choose. An additional mass communication channel, the
World Wide Web, has grown into a popular destination for
women seeking health information on a wide range of pediatric
topics.
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The proliferation of websites offering pediatric health
information is consistent with the growth of the broader universe
of health information now available on the Internet. There are
thought to be hundreds of thousands of health-related websites
[1] and health information is one of the most researched topics
among Internet users, [2] particularly among parents [3].
However, the high quantity of health related websites should
not be confused with quality. Many studies have found that
misleading and even patently false health information is rampant
online [4-6]. Previous research with Internet users has found
that most health-related searches start in general search engines
and that numerous criteria, including many non-scientific
judgments, are used by information seekers to assess the
credibility of health-related websites [7]. However, little is
known about Internet use among mothers of young children,
how they use the web to retrieve pediatric health information,
and how they make decisions about the veracity of the health
information they receive.

The objective of this study was to explore web use preferences
and perceptions among mothers of young children. Specifically,
why they turn to the web for pediatric health information, where
they go on the web for pediatric health information, and how
they determine if the pediatric health information they receive
online is trustworthy.

Methods

Design and Sample
This study was conducted in early 2001, in a medium-size
metropolitan area in the Southeastern US with women recruited
from three locations. Two of the locations were day-care
facilities: one was affiliated with a governmental office and one
was a private day-care facility. Both of these facilities provided
full-time daycare and the mothers who were recruited through
them held jobs for pay outside of the home. The third location
from which women were recruited was a local "mother's center"
frequented by mothers who mostly did not hold jobs outside of
the home. Eligibility criteria included being at least 18 years of
age, having at least one child younger than five, and using the
Internet at least once in the previous 6 months.

Four focus groups were conducted: two groups with mothers
who worked for pay outside the home and two groups with
mothers who did not work outside the home at all, or who did
so only part time. The focus groups were separated by
participant work status so that mothers in each group would
more freely share their experiences and perspectives. In addition,
work status may affect people's Internet access and time
available for going online. Although seven or eight women were
recruited for each group, exactly five women participated in
each. Additional focus groups were not conducted after
convergence was found in the data across the four groups around
the central research questions. Each focus group lasted about
90 minutes and study participants each received a $15
honorarium and complimentary childcare for their children
during the focus groups. The study was approved by the
Institutional Review Board at the host university and all
participants provided written informed consent prior to
participating.

Measures
The focus groups were facilitated using a moderator guide that
was developed using the "funnel approach" by beginning each
discussion with less structured interview questions and moving
to more focused questions and probes as the discussion
continued [8]. The moderator guide was a female in her
mid-20's, with extensive maternal and child health experience.
The facilitator used standard focus group moderator guidelines
[9] , and the topics that were covered included patterns of
Internet use, processes for searching, preferences for types of
pediatric health information on the Internet, and perceptions of
the trustworthiness of health information sources. In addition
to the open-ended questions and follow-up probes in the
moderator guide, examples of websites that provide health
information about pediatric sun protection were projected onto
a screen and questions were asked about the participants'
impressions and reactions to these sites. Please refer to the
supplemental "Focus Group Guide" available online.

Analysis
All data were collected prior to analysis. The focus group
discussions were audiotaped, videotaped and transcribed
verbatim, and a research assistant took detailed field notes
during each discussion. The videotapes were used to assist with
the assignment of specific participant speakers to the transcribed
data. After each focus group, the research assistant and the
moderator reviewed the field notes and came to consensus on
the themes, issues, and ideas presented in the session. The
coding scheme then was developed both inductively using a
"cut and paste" technique with each research question [9] and
deductively using relevant constructs from McGuire's
Input/Output Matrix [10] as codes. The McGuire Matrix
demonstrates the relationship between message factors or
"inputs" (e.g., source, channel, receiver) and the resulting steps
of receiving and processing messages or "outputs" (e.g.,
attention, liking, attitude change). The Ethnograph, [11] a
qualitative data analysis program, was used for coding the data
and facilitating analysis by generating code-specific reports
from the data which were content analyzed for the existence of
patterns and themes.

Results

Participants
A total of 20 women, ranging in age from 22 - 42 years,
participated in the focus groups. The mean age was 34.5
(S.D.=4.95). Seventeen of the participants were Caucasian, two
were African American, and one was Asian American. In
addition, half of the participants had one child, eight participants
had two children, and two participants had three or more
children. Eighteen (90%) of the participants reported having
Internet access at home and 80% of the mothers from the groups
that worked outside the home reported having Internet access
at work.

Reasons for seeking pediatric health information
Almost all participants reported that during their pregnancy
they had sought out information on the Internet about many
pregnancy-related topics, and this was especially true for first
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pregnancies. Of particular interest to the mothers were websites
that presented information on fetal development with content
that was individually tailored to their due date or stage of
pregnancy. Many participants also reported that they sought
social support on the web from other pregnant women or
mothers, especially during their first pregnancy. For example,
one woman stated that "...I was so scared and I would go to this
web site every day and just look at it (for) like ten minutes
straight and I just found so much helpful information on it
(about) being scared and not knowing what to expect." Several
participants also shared the fact that they used the Internet to
research specific problems they were having with their
pregnancy.

The most common reasons that participants reported going
online for health information following childbirth included: (1)
wanting to learn more about diagnosing and treating specific
pediatric health conditions, and (2) seeking out advice and
support on parenting issues and development. Nearly every
participant reported that she had used the Internet at least once
to look up an illness or health condition that her child was
experiencing. In many of these cases, the mothers were looking
for information to clarify or supplement what they had been
told by their doctors and to help them make more informed
treatment decisions. For example, one mother whose son had
chronic ear infections noted: "...I found so much information
about how these things happen, which wasn't explained to me
by his doctor. I found that very informative and felt like I knew
as much or more than his pediatrician on the subject... And it
has been very reassuring to me to know that... if I do a little
work I can be much better informed about my children's health."

For addressing more acute health conditions, the findings
suggested the presence of two approaches to pediatric
information seeking. One group, composed primarily of recent
first-time mothers, reported that they regularly turned to the
Internet for advice when their child had acute symptoms, when

the doctor's office was not as reachable, and when making
decisions about going to the emergency room. In contrast, the
other group, composed primarily of older mothers, mothers of
older children, and those with more than one child, reported
that they were more likely to look in books or to call the doctor's
answering service than to go online for health information. As
one participant noted, "[Reading online pediatric information
is] not like having a book. For me, I like having those books at
the head of the bed. Because you have your little light on while
your spouse is sleeping and you can look at stuff... I still find
the computer to be like, yuck. It's not something you can cuddle
up with."

Many participants reported turning to the Internet for advice on
parenting issues and to seek social support from other mothers.
This was particularly common among participants who worked
at jobs outside of the home. Several of the working mothers
noted that they used the Internet to solicit specific advice or
share stories with other mothers, many times with women they
only knew over the Internet. As one woman said, "It's nice to
have all of that feedback from these other people so that you
don't feel like you're alone."

In contrast, many stay-at-home mothers reported that they used
the Internet to confirm their beliefs or to reassure themselves
that their perceptions were correct. For example, several
participants reported that they had looked to the Internet for
reassurance that their child's development or behavior was
"normal" and some participants sought support online for their
ideas about parenting. In some cases, mothers were seeking
support for their own beliefs to counter conflicting advice being
offered by their pediatrician, and in other cases mothers were
seeking a "second opinion" to confirm that advice received from
their pediatrician was supported by others, especially other
parents. See Table 1 for a list of the key reasons that participants
gave for seeking online pediatric information.

Table 1. Reasons that mothers sought pediatric health information

• To learn about diagnosing and treating pediatric conditions

• To clarify or supplement messages received from practitioners or other sources

• To confirm or provide reassurance for existing knowledge or beliefs

• To seek advice or support on parenting issues

Sources for pediatric health information
Participants reported that the most common way of finding
pediatric health information on the Internet was through search
engines, and when they found websites that they liked they
would often return to the same sites. Other common ways in
which the participants reported finding websites with health
information were through word-of-mouth recommendations
and through advertisements and articles in other media,
especially parenting magazines.

When asked which websites they visit most frequently for health
information, the most popular websites named by the
participants fell into the category of commercial information

websites, and included such examples as BabyCenter.com,
ParentsPlace.com, and WebMD.com. Although these websites
display commercial advertisements and often sell products, the
participants did not see this as a potential conflict of interest.
Said one participant: "The purpose of [one commercial
information site] I think is to sell you stuff but they answer
questions and it seems to me like that information sounds right."
Many participants found these sites to be comprehensive and
convenient and they liked the fact that they could shop, socialize,
and research a wide range of topics all from the same website.

Organizational websites run by not-for-profit entities, and
academic websites, run by universities and medical centers also
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were frequently mentioned as a good place for pediatric health
information. Many participants praised these kinds of websites
for containing reliable information, but some expressed
displeasure that information on these sites, particularly the
academic websites, can be too scientific and hard to understand.
One mother complained about "...not being able to find what
you're looking for and the frustration at ending up in 'journal
level detail' when you're wanting 'mom level detail,' but [ideally]
you want 'mom level detail' from an expert."

The commercial product websites maintained by companies
selling specific baby products such as diapers, infant formula,
or baby food were the least preferred type of health information
website. Many participants reported that they had received direct
mail or e-mail from such companies. However, few participants
had, or would, go to these sites for health information, primarily
because they were perceived to have an "ulterior motive" that
undercuts the reliability of the health information they provide.
This sentiment was more common among stay-at-home mothers
than those mothers who worked outside the home. One mother
who was critical of these websites representatively opined, "If
[a major baby food manufacturer] sponsors [the website then]
they just want to sell this stuff to me."

Determining trust of pediatric health information
Trusting the reliability of information on the Internet was
expressed as a serious concern by many focus group participants.
When they were asked how they determine which websites to
trust for health information, several strategies of determining
trust emerged. One strategy involved trying to determine the
motives of the website owners. If the primary purpose of an
organization's website is perceived as the sale of their products,
many mothers expressed skepticism for the trustworthiness of
the health information presented there. In contrast, if the
organization presenting the online information has little or
nothing to gain financially by putting out the information, they
are more likely to be trusted. In a similar vein, when asked about
the relevance of different domain designations (i.e., .edu, .org,
.net, .com) to trustworthiness, some participants noted that the
Internet domain type can affect their perceptions of trust. As
one participant observed, "A university setting I think...has more
truth than a dot-com."

Another strategy that participants mentioned for determining
the trust of a health website was to try to identify and evaluate
the source of the information being presented. On many
websites, the source of any given page or piece of information
may be an individual writer, an organization, or even a different
website, but some participants noted that discerning the original
source of online information can be difficult. When the source
could be determined, the most trusted sources, according to
almost all the participants, were physicians and nurses,
particularly when the information related to specific illnesses
or conditions.

It was also noted that perceived trust in specific web-based
sources of pediatric health information could increase over time
as readers became more familiar with the source. For example,
one participant who frequently visits a commercial information

site, for example, described her perceptions of a pediatrician
contributor to the site as follows: "I recognize him and his name
because I read a lot of stuff that he writes [and] it is almost like
another pediatrician to have available... I get to know him the
same as you would [if you] have your own personal
relationship." Along the same lines, some participants liked it
when the source's name and picture were included. For example:
"I think for me, psychologically, I like to see a person's face,
see what they look like, just because it helps me to decide if I
trust them or not."

In contrast, however, perceptions of source trustworthiness can
break down when participants observe disagreements among
the experts. For example, one mother noted, "...All of these
pediatricians are basically contradicting themselves and they
are experts. So if they're experts, why should we listen to them
when they are contradicting each other? But that's one thing
good about the Internet. You get on and you see all of these
different ideas and you realize these guys aren't real experts. It
makes you feel better as a mom."

The other highly trusted source for pediatric health information
on the web was other parents, but only in specific situations.
Other parents were commonly seen as a good source of support,
reassurance, and advice on behavioral issues and parenting tips,
but their advice was considered more suspect on issues of
medical diagnoses and treatment. For example, when
considering a webpage on pediatric skin cancer prevention
written by a parent, one participant observed, "On this topic, I
don't think what other parents have to say is of any use to me.
On other things I think it is, but not on this subject."

Finally, the other strategy participants reported using to assess
the trustworthiness of health information websites had to do
with information repetition and convergence. Several
participants reported that information appearing many times in
many places is often considered to be more trustworthy than
information that is not repeated. As one mother noted, "If you
can find it in five or six spots [then] in my mind it is more likely
that it is probably valid than if you read it one place but no one
else is corroborating that or agreeing with it."

Information convergence with other non-Internet reference
sources was also related to perceptions of trust. Almost all the
participants reported that they would believe pediatric health
information to be true if they received consistent information
about it on the Internet, from their doctor, and from other
parents. One participant described her process of seeking
information convergence as follows: "I tend to use books first
and talk to people second like [other] mothers... or relatives and
then thirdly either go to the Web first to try to find more
complimentary information and then check with the
pediatrician." Another noted, "It doesn't matter what I read in
a book or what I look up on the net, I'm going, in the end, if it
is a health issue, [to] go ask my doctor. And if I don't like his
answer, I'll ask another doctor." See Table 2 for a list of the
strategies participants gave for determining the credibility of
pediatric websites.
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Table 2. How mothers determined trust of pediatric health information

• Determine the motives of the website providers

• Identify the source of the information being presented

• Look for repetition and convergence of information from multiple sources

Discussion

Understanding why, where, and how parents use the Internet to
obtain pediatric health information is particularly important for
caregivers and health educators because parents are turning to
this information source with increasing frequency. Madden and
Raine estimated that 80% of all Internet users, or more than 70
million Americans in December 2002, sought health information
online [12]. About half of these online health information
seekers are thought to have been seeking health information for
themselves and the other half were searching for health
information for someone else [13]. Almost 60% of parents with
Internet access are active seekers of online health information
[3]. These rates are likely to increase as more and more families
obtain Internet access from home and more pediatric websites
become available online.

The mothers in our study reported going online to learn more
about the stages of fetal and child development, especially for
their first child. This finding suggests that pre-natal and
post-natal women can be high information seekers and that these
time periods offer important opportunities for reaching mothers
and mothers-to-be with essential pediatric health information.
The information that these women found most useful were
messages that were matched, or tailored, to their specific stage
of pregnancy or the developmental stage of their child. The
preferences these mothers expressed for personalized messages
are consistent with other studies that have found strong
preferences for tailored health messages over generic health
messages [14-16]. Recent studies have found that web-based
tailored messages are more effective than non-tailored web
messages at changing participants' health-related beliefs and
behaviors, [17,18] but there have been no known studies on the
effectiveness of web-based tailored interventions for pregnant
women or new mothers. This potential opportunity for effective
prenatal and postpartum interventions warrants additional
attention and research.

The primary reasons given by the mothers in our study for going
online for health information were to research specific
conditions or symptoms that their child was experiencing, and
to get advice and support on parenting related issues. These
online information seeking behaviors are consistent with studies
of other Internet-using populations which have found that
Internet users frequently seek online information on specific
health conditions [19] and that they seek advice and social
support for the different specific situations and challenges they
face [20]. Our findings also revealed that the mothers' most
trusted sources for these two types of information are different;
not surprisingly, pediatricians and pediatric nurses were
described as the most trusted source for online pediatric health

information and other parents as the most trusted source for
advice on parenting and for social support.

Our study participants expressed a great deal of overall
skepticism and concern about the trustworthiness of sites,
especially those that focus on selling specific baby-related
products, which are similar to those found in other studies of
Internet users that have revealed that many people do not trust
or believe much of the information they receive online [21-22].
One study similar to this one that explored perceptions about
online human genetics communication among Internet users
found that most users would take the health information they
received on the Internet with a "grain of salt." [23]

Previous research with Internet users found multiple strategies
for assessing the credibility of health related websites [7]. The
most trusted sites included those from official authorities, and
with professional layouts, understandable writing, and
appropriate source citations [7]. An alternative strategy for
assessing credibility that was revealed in our study was the use
of repetition, i.e., many participants reported a greater trust of
online health information when it was repeated on multiple
websites or when the information was discovered to be
consistent across multiple communication channels. This finding
is consistent with research that has found that online health
information seekers often feel reassured by advice they find
that is repeated at more than one site and that matches what
they already knew [16]. Using this type of "information
convergence" strategy to establish accuracy of health
information can be a useful way to confirm that ideas or opinions
are widely held and accepted, especially when multiple sources
of information are considered such as personal pediatricians,
books, and peer-reviewed articles. This approach may be
somewhat less effective, however, when convergence is sought
only for unregulated information that appears on the web.

Due to the World Wide Web's vast size and unregulated nature,
websites are likely to exist that advocate almost every
conceivable position on any controversial pediatric topic.
Therefore, if a parent seeks a supporting opinion for a potentially
dangerous or inappropriate course of treatment for their child,
they are likely to find multiple websites advocating that position
if they look hard enough. To help prevent this from happening,
practitioners should be aware that parents often seek "second
opinions" online, especially when they don't like or understand
what they have been told. Practitioners may consider
recommending specific websites to their patients and their
families that are known to be accurate, trustworthy, and
consistent with best practices. Experts recommend that Internet
health seekers allow ample time for conducting a thorough
search, visit at least four different sites, determine the sponsor
of each online health site, and identify the date when the
information was last updated [19].
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A number of limitations should be considered when interpreting
the data presented in this study. As with most qualitative
research, caution should be exercised in generalizing our
findings to all mothers or other populations of mothers of young
children. In addition, focus group research uses self-reporting
techniques, and it is possible that some participants' comments
are inconsistent with their actual experiences. Participants in
this study had higher than average educational levels and were
all from the greater metropolitan area of one medium-sized city
in the Southeastern US. In addition, the sample had minimal
racial and ethnic diversity, likely a result of the locations from
which the participants were recruited. All participants were
required to have used the Internet at least one time in the
previous 6 months, but they were not required to have
specifically looked up pediatric health information during that
time period. Although almost all participants acknowledged
viewing pediatric information online, it is possible that some
participants' comments referred to older or more theoretical
experiences. In addition, only mothers were recruited for this
study because women are twice as likely as men to seek online
health information for their children, [2] and it is possible that
fathers have considerably different experiences and perceptions

about online health information. Finally, the number of focus
groups conducted and the overall number of participants was
relatively small. Despite the fact that the data demonstrated
considerable convergence, it is entirely possible that other
important opinions and perspectives were missed.

In conclusion, the findings from this study suggest that the
pre-natal and post-natal periods may represent "teachable
moments" when women are high information seekers for online
pediatric information. Because there are countless pediatric
health-related websites available presenting widely divergent
opinions of varying degrees of quality and accuracy, it is
important that practitioners be educated about high-quality,
accurate pediatric health websites and encourage their patients
to avoid inappropriate websites. Participants largely preferred
websites with tailored health information, pediatric content that
is presented by caregivers, and parenting advice that is presented
by other parents. Information that is repeated consistently across
multiple sources or websites may increase perceptions of trust.
Future research should seek to replicate and expand upon these
findings with more diverse populations and through quantitative
surveys administered to larger and more generalizabile samples
of mothers and fathers.
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Abstract

Background: The recent public health risks arising from bioterrorist threats and outbreaks of infectious diseases like SARS
(Severe Acute Respiratory Syndrome) highlight the challenges of effectively communicating accurate health information to an
alarmed public.

Objective: To evaluate use of the Internet in accessing information related to the anthrax scare in the United States in late 2001,
and to strategize about the most effective use of this technology as a communication vehicle during times of public health crises.

Methods: A paper-based survey to assess how individuals obtained health information relating to bioterrorism and anthrax
during late 2001.We surveyed 500 randomly selected patients from two ambulatory primary care clinics affiliated with the Brigham
and Women's Hospital in Boston, Massachusetts.

Results: The response rate was 42%. While traditional media provided the primary source of information on anthrax and
bioterrorism, 21% (95% CI, 15% - 27%) of respondents reported searching the Internet for this information during late 2001.
Respondents reported trusting information from physicians the most, and information from health websites slightly more than
information from any traditional media source. Over half of those searching the Internet reported changing their behavior as a
result of information found online.

Conclusions: Many people already look to the Internet for information during a public health crisis, and information found
online can positively influence behavioral responses to such crises. However, the potential of the Internet to convey accurate
health information and advice has not yet been realized. In order to enhance the effectiveness of public-health communication,
physician practices could use this technology to pro-actively e-mail their patients validated information. Still, unless Internet
access becomes more broadly available, its benefits will not accrue to disadvantaged populations.

(J Med Internet Res 2004;6(1):e8)   doi:10.2196/jmir.6.1.e8
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Introduction

The public may be more aware of the dangers of infectious
diseases today than in any other era in recent history. The
possibility of bioterrorism has become a real concern, as has
preventing and controlling the spread of naturally occurring
outbreaks such as the recent SARS (severe acute respiratory
syndrome) epidemic. The current global environment, where
travel brings diverse and distant individuals into close proximity
within a matter of hours, also allows for the accidental
transportation of harmful microorganisms that until relatively
recently remained more geographically isolated. This context
means that public health authorities and the public face a set of
unique health risks, especially in a time of crisis [1]. One such
crisis occurred in October 2001 when anthrax spores were spread
via the US postal system, alarming a public already anxious

due to the September 11th terrorist attacks. Although
investigation ultimately revealed that only four letters containing
anthrax had entered the postal system, this relatively small-scale
dispersion generated confusion and panic among the public and
the media, and illustrated the challenge of communicating
information about risk and reality to an alarmed public.

During the anthrax threat, the traditional media presented the
public with an enormous amount of information on the emerging
events, but the information provided was extremely variable,
often shallow, and not always validated by health authorities.
While some public health authorities endeavored to
communicate evidence-based facts, other coverage
simultaneously offered conflicting and often confusing accounts
of what was happening, as well as varying advice on the dangers
of anthrax and how to protect oneself [2]. Such a context made
it difficult for the public to decide which sources to trust and
what advice to follow [3]. Research has shown that individuals
view physicians as very trustworthy sources of information,
[4,5,6] yet most of the information regarding anthrax that was
available to the public came through sources such as television
news reports and newspapers, and this information was often
not backed or reviewed by physicians.

In addition to traditional media sources, Internet websites (public
and private) provided a complementary source of health
information. Individuals often use the Internet to validate and
expand upon information they have read or heard elsewhere
[7]. However, there is little information on people's searching
behavior or on how they are influenced by the material they
find. We hypothesized that during the anthrax scare of 2001 at
least a small segment of the population benefited from Internet
information on emerging events, and that this kind of
information was useful in advising people about appropriate
behavior. If this was the case, how can this technology be
leveraged to have a broader effect? What are strategies to
facilitate wider use, and to ensure public access to quality
Internet information? What is the Internet's place in the public
health response to an emergency such as the anthrax scare? We
designed a survey to further explore these questions with the

ultimate goal of understanding how the Internet could best be
used as a communication vehicle during a public health crisis.

Methods

This study was approved by the Partners HealthCare institutional
review board. A survey was designed to assess how individuals
obtained health information relating to bioterrorism and/or
anthrax during late 2001 (Appendix 1). The survey was an
original design and not based on any previously existing surveys.
The survey was written in English and professionally translated
into Spanish. A consent form explaining the study and any
possible risks to subjects was also written in English and
professionally translated into Spanish. The survey was pre-tested
with a small sample of patients from an outpatient clinic at the
Brigham and Women's Hospital and changes to the survey were
made according to patient suggestions and reactions.

Five hundred patients were randomly selected to participate in
this study. Patients were selected from the patient panels of two
ambulatory primary care clinics affiliated with the Brigham and
Women's Hospital in Boston, Massachusetts. Only patients who
were over 18 years of age and who spoke English and/or Spanish
were eligible for selection for the study. In August 2002, surveys
and consent forms were mailed to the randomly selected
patients. Opt-out cards were also included in the mailing so that
patients could decline participation if desired. A Spanish
translation of the mailing was sent to those identified as
primarily Spanish speaking. In the following six months, three
subsequent mailings were sent to those who did not respond to
the survey. Respondents were compensated for their time and
effort with a $10.00 voucher. In an effort to increase the
response rate, non-respondents were telephoned after the final
mailing and asked if they would be willing to complete the
survey.

Descriptive analyses were performed on the survey results using
SAS and Excel. Chi-squared analyses were used to compare
survey respondents to the overall clinic population, and to
compare those who searched the Internet for information on
anthrax and bioterrorism with those who did not. Results are
shown as percentages with 95% confidence intervals.

Results

We received 209 completed surveys for a response rate of 42%.
The population of survey respondents differed significantly
from the overall clinic population in the demographic categories
of race (p<0.001) and age (p<0.001), but not gender (p=0.08);
the population of survey respondents contained a greater
percentage of white and middle-aged patients than the overall
clinic population. More respondents self-identified as white
than as any other category (Table 1). More reported an annual
household income of greater than $75,000 than any other
category, although the remaining respondents were relatively
evenly distributed throughout the other income categories. Just
over half were college-educated. The majority of survey
respondents reported good or excellent health.
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Table 1. Demographic information on survey respondents

PercentageCountDemographic

Sex

56%117Female

43%89Male

1%3Unknown

Education Level

14%30Did not graduate from high school

12%25Graduated from high school or GED

18%37Some college education or 2-year degree

52%108College degree or more

4%9Unknown

Race

66%137Caucasian

8%17Black or African American

4%9Asian

1%3Native American or Alaskan

16%33Other

5%10Unknown

Annual Household Income

13%25Less than $10,000

11%21$10,000 - $24,999

14%28$25,000 - $34,999

17%33$35,000 - $49,999

14%27$50,000 - $74,999

32%64Over $75,000

The survey data suggest that respondents were relatively
sophisticated regarding computer use. Eighty-six percent (95%
CI, 81% - 91%) used computers. Ninety-six percent (95% CI,
93% - 99%) had access to the Internet, and 86% (95% CI, 81%
- 91%) had been using the Internet for 2 years or more.

The 15% (95% CI, 10% - 20%) of respondents who reported
that their health was "fair" or "poor" reported less computer use
and access than the overall surveyed population. Thirty-eight
percent (95% CI, 21% - 55%) of those in fair or poor health
reported not using a computer at all. Only 63% (95% CI, 46%
- 80%) of those in fair or poor health had Internet access, and
only 28% (95% CI, 12% - 44%) had used the Internet for two
years or more.

Respondents trusted health information from their physicians
more than health information from other sources. Health
websites were the next most trusted source, and were slightly
more trusted than public radioand newspapers, and much more
trusted than online newspaper sites, other online news sources,
TV shows and news reports, magazines, other people, and other
radio sources (Figure 1).

During late 2001, respondents received very little information
on anthrax and/or bioterrorism from physicians, reportedly the
most trusted source of information. Only 4% (95% CI, 1% -
7%) of respondents reported that their physician gave them
information about anthrax in person. However, extrapolating
from the proportion of patients expected to have had office visits
during this time, it is possible that up to 12% of patients seeing
their physicians received information about anthrax. Just 1%
(95% CI, 0% - 2%) said that their physician sent them
information on anthrax through the postal mail. Only one
respondent (< 1%) reported receiving an e-mail from their
physician with information on anthrax.

Only 12% (95% CI, 7% - 17%) reported that they obtained "a
lot" of information from health websites, the next most-trusted
source after physicians. Despite television shows and news
reports being reported as the least trusted source of information,
more people (51% (95% CI, 44% - 58%) reported receiving "a
lot" of information about anthrax and bioterrorism from this
source than from any other source.
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Figure 1. Percentage of survey respondents reporting they trust various forms of communication either "a lot" or "completely"

Sixteen percent of respondents (95% CI, 10% - 22%) said that

as a result of September 11th and the anthrax scare, their overall
use of the Internet increased between September and December
of 2001. Twenty-one percent (95% CI, 15% - 27%) of
respondents reported searching the Internet for information on
bioterrorism and/or anthrax during late 2001. This group
reflected a population that tended to be more educated and
wealthier than the overall surveyed population, with a greater
proportion of White (Table 2). Of those who searched the
Internet for information on bioterrorism and/or anthrax, 54%
(95% CI, 41% - 67%) reported that they did so because they
wanted more information than they were getting from other
sources. In addition, 63% (95% CI, 54% - 72%) of searchers
turned to the Internet for information on the risk of catching
anthrax and/or on how to protect oneself from anthrax exposure.
Eighty-eight percent (95% CI, 79% - 97%) of searchers reported
that they did not get any advice on where to search for
information on anthrax and/or bioterrorism. Sixty-five percent
(95% CI, 53% - 77%) located their information by searching
for the word "anthrax" or "bioterrorism". Forty percent (95%

CI, 27% - 53%) obtained their Internet information from online
newspapers, 25% (95% CI, 14% - 36%) from private health
websites like WebMD or Medscape, and 26% (95% CI, 14% -
38%) from public health websites like www.cdc.gov (Centers
for Disease Control).

Those who searched the Internet tended to be white, female,
and well-educated, although statistical analyses did not reveal
any statistically significant differences in the demographic
profiles of those who searched the Internet and those who did
not. Note that seven survey respondents did not provide
information regarding whether they searched the Internet for
information on anthrax and bioterrorism, and these seven
respondents are excluded from this table.

Internet information had an effect on the behavior of those who
searched for such information. Of the respondents who reported
searching online for information relating to anthrax and/or
bioterrorism, 58% (95% CI, 44% - 72%) reported that they
handled mail differently as a result, and 65% (95% CI,
52%-78%) reported that they washed their hands more often as
a result of such information.
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Table 2. Demographic information on survey respondents who searched the Internet for information on anthrax and bioterrorism and survey respondents
who did not search the Internet for such information

Non-searchers

(n=159)

Searchers

(n=43)

Significant Differ-
ence?

PercentageCountPercentageCountDemographic

Sex

No, p = 0.1553%8465%28Female

No, p = 0.2245%7235%15Male

No, p = 0.362%30%0Unknown

Race

No, p = 0.3364%10272%31Caucasian

No, p = 0.808%137%3Black

No, p = 0.083%59%4Asian

No, p = 0.611%22%1Native American

No, p = 0.2916%259%4Other

8%1200Unknown

Education Level

No, p = 0.188%132%18th Grade or Less

No, p = 0.597%115%2Some high school

No, p = 0.1014%225%2High school graduate or GED

No, p = 0.1115%2426%11Some college or 2-year degree

No, p = 0.0521%3335%154-year college graduate

No, p = 0.8329%4728%12More than 4 year college graduate

No, p = 0.116%900Unknown

Annual Household Income

No, p = 0.3013%207%3Less than $10,000

No, p = 0.989%159%4$10,000-$24,999

No, p = 0.9013%2114%6$25,000-$34,999

No, p = 0.9316%2516%7$35,000-$49,999

No, p = 0.2111%1819%8$50,000-$74,999

No, p = 0.8931%5033%14$75,000 +

No, p = 0.316%102%1Unknown

Discussion

Public health crises may take the form of bioterrorist attacks or
natural outbreaks. In such situations, it is important to quickly
convey to an alarmed public not only accurate facts but also
constructive advice that people can apply with confidence.
Ensuring that individuals are connected to validated information
as quickly as possible from sources that will most likely
influence behavior positively is a key goal. Because messages
from public health authorities are often delivered in the same
context as other less credible information, the public is left to
sift through a vast array of information to assess the personal
risks associated with emerging events. While mass media
campaigns through traditional media such as newspapers,

television and radio are clearly influential in shaping individuals'
responses to events, the difficulty inherent in assessing the
legitimacy of these campaigns may make them less effective
in positively affecting behavior. Our survey results suggest that
in situations such as the anthrax threat, a portion of the
population turns to the Internet to clarify what they may have
learned through mass media campaigns or to get more
information than was obtained through such campaigns. These
people generally do not get advice about where to find the best
Internet information, nor do they discuss the information they
find with a healthcare provider. However, as hypothesized, the
information they find can affect their behavior; a majority of
those in our study who searched the Internet for information on
the anthrax threat reported that the information they found lead
them to wash their hands more often and handle mail differently,
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illustrating the potential of the Internet to help manage a public
health emergency.

How can those who manage public health crises best realize the
potential of the Internet as a communication channel? How can
they ensure that accurate and influential information is reaching
the greatest number of people as quickly as possible?
Considering these questions and given the increased patient
demand for e-mail communication with physicians' practices,
[8] it is relevant to consider the role that physician-patient e-mail
communication may play in shaping the management of public
health emergencies. Our data support other research [4,5] that
shows physicians are highly trusted sources of information and,
as a result, it is logical to consider this trust when strategizing
about how to most effectively deliver reliable information to a
large population. Physician practices could e-mail their patients
accurate information on public health concerns, including links
to validated websites such as www.cdc.gov. This approach
could use the relationship between the physician and patient to
promote a flow of information that is more individualized on
the public health issue at hand. Physician advice in this context
is likely to be effective, as it is well understood by behavioral
scientists that the most effective way to teach or persuade an
individual to assess the risks and benefits of a particular course
of action is through one-to-one contact [9]. While an e-mail
from the practice of a physician is not one-to-one
communication, it is certainly more personal than other
communication devices such as television and newspaper and
thus may be more influential. And with regard to Internet
connectivity, almost all survey respondents reported having
Internet access from somewhere, with most having it from home,
suggesting that in times of public health emergencies authorities
and public health officials would be able to reach a large
proportion of the population via the web.

Even though the role of primary care physicians as disseminators
of health information via e-mail has much potential, physicians
identify a number of obstacles to its adoption, [10] such as
medical liability risks, work load concerns, and a lack of
reimbursement. Public health officials are in the position to
distribute relevant information to primary care physicians and/or
their staff, who could review such information and forward it
to their patients with minimal time and effort. Given the
inevitable growth in patient e-mail with health care practices,
patient e-mail addresses will become available to practices
making it possible to send large, all-patient e-mail distributions.

If during times of public health crises we are better able to
facilitate the communication of health risk information and
behavioral advice via the Internet through such mechanisms as
increased physician-patient e-mail use, not all segments of the
population will immediately benefit equally from this
development. Those who searched the Internet for information
on bioterrorism and/or anthrax during late 2001, tended to report
good or excellent health, be Caucasian , and have higher
education levels and higher average incomes than the overall
surveyed population. Unfortunately, those reporting fair or poor
health and who may be at the greatest risk of becoming ill when

exposed to infectious disease or bioterrorist agents also reported
lower levels of computer use and Internet access. These findings
are consistent with previous research suggesting that Internet
"connectivity" is directly related to income and is unequally
distributed racially and ethnically [11]. Those in fair or poor
health, who may be at the greatest risk of becoming ill when
exposed to infectious disease or bioterrorist agents, may not
have high levels of Internet connectivity. Those survey
respondents who reported fair or poor health also reported lower
levels of computer use and Internet access. Given this trend, it
is likely that those who used the Internet as an information
source during the anthrax threats did not belong to a more
vulnerable group of people with underlying health issues. More
research is necessary to determine how to best bridge these
"digital divides" in terms of health status, race, ethnicity, and
income, especially given the Internet's potential to positively
influence behavior in times of public health emergencies. Those
with less "connectivity" may become even more vulnerable if
they are unable to access reliable information regarding how to
best protect oneself during an outbreak or bioterrorist attack.

This study has several limitations. First, it was conducted with
patients drawn from only two clinics in the Boston area, and
the surveyed population may not be representative of the
population in other areas of the US or in other countries.
Importantly, the surveyed population may represent a more
"wired" group than the overall US population; in our study,
96% of respondents reported Internet access, whereas only 62%
of the overall US population are estimated to have Internet
access [12]. Also, the survey was conducted almost a year after
the anthrax scare. It is possible that respondents might have
answered certain questions differently had the events
surrounding the anthrax scare been more recent. Additionally,
the survey had a relatively low response rate, and the population
of survey respondents contained a significantly greater
proportion of middle-aged Caucasians than the overall clinic
population from which study participants were selected.

In conclusion, the Internet has changed the way we live, work,
and communicate with each other, and it is likely to become an
important part of how public health and medical professionals
communicate with the public. In this context, it is important to
strategize about how to best convey accurate, trustworthy, and
influential information regarding health risks and advice via
this communication channel. These issues are especially salient
when considering times of public alarm due to bioterrorist
threats or other outbreaks of infectious disease, such as the
situation we recently witnessed with SARS. Although the
challenge of achieving equitable Internet access for all
demographic groups remains, our results suggest that
information obtained from trustworthy sources on the web may
be effective in positively influencing the behavior of the public
during public health crises. If, in addition, public health
authorities provided physician practices with validated and
targeted information on emerging events that could then be
e-mailed to patients, this more individualized approach could
provide an additional lever with which to elicit appropriate
responses from the public.
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Abstract

Background: There are multiple ways in which community pharmacies can present themselves on the Internet, e.g., as a platform
for drug information or as an advertising platform for their services.

Objective: To estimate the number of Swiss community pharmacies on the Internet over the period of 32 months (2000-2003),
to describe their current e-commerce services, and to explore the experiences and plans these pharmacies have with regard to
their Internet presence.

Methods: A longitudinal study was performed to determine the number of Swiss German pharmacies on the Internet by
conducting Internet searches in 2000, 2001, and 2003. In April 2002, a cross-sectional Internet-based survey was administered
to explore the pharmacies' experiences and plans regarding their Web sites.

Results: As of April 2003, 373 (44%) of 852 community pharmacies from the German speaking part of Switzerland were on
the Internet. One hundred eighty four listed an e-mail address and were asked to complete a questionnaire. Of the 107 pharmacies
answering the survey questions (58% response rate): 46% had been on the Internet for 1 to 2 years; 33% of the Web sites are part
of a pharmacy group's Web portal; 31% of the pharmacies plan to expand their Internet appearance in the future; 74% provide
e-commerce services, with 81% of those pharmacies filling five or less orders per month; and 12% plan on expanding their
e-commerce services in the future.

Conclusions: The number of community pharmacies offering Internet services steadily increased over 32 months. Given the
importance of the Internet as a tool for information, communication, and advertising for pharmacy products and services, it can
be expected that the increase will continue. Pharmacy-group portals are important promoters of pharmacies on the Internet. For
many community pharmacies, Internet portals that provide an Internet presence for the pharmacies and provide regularly-updated
content (e.g., health news, tips, drug information) seem to be the most effective solutions. Even though 40% of the pharmacies
already offer e-commerce services, these services are still of minor importance. For many pharmacists, the current legal regulations
seem to be unclear. Most pharmacies want to maintain their Internet services.

(J Med Internet Res 2004;6(1):e9)   doi:10.2196/jmir.6.1.e9

KEYWORDS

Web site; community pharmacies; professional-patient relations; quality of health care; e-commerce; e-pharmacies; Switzerland

Introduction

Worldwide, more and more people are using the Internet. In
2002, 49% of the Swiss population was reported to be online

[1]. A pharmacy-specific Internet site can serve as a "Welcome
Wagon", providing information about the pharmacy's hours,
staff, location, and services. It can also provide a channel for
patients to request information or refills, for physicians to
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prescribe, for pharmacists to assist patients with drug-related
problems or to place an order with the wholesaler [2]. The
Internet enables a pharmacist to communicate with patients
through the use of e-mail, chat rooms, forums,
videoconferencing, and other current or emerging Web
communication formats [2]. Web sites created by community
pharmacies could provide a quality filtered and customized
information portal through which patients can access accurate,
reliable drug information [2]. The Internet is the ideal tool for
people to receive personalized tailored information about their
disease states and medicines in the comfort of their homes and
it provides more anonymity than face-to-face interactions with
health care professionals, which is particularly relevant when
asking embarrassing questions [3].

Given the rapidly-growing number of Web sites offering drugs
on the Internet, community pharmacists are not willing to leave
this new trade channel to often unidentifiable and dubious
suppliers. Studies have shown that the drugs offered over the
Internet are sometimes of bad quality and expensive; the origin
of the drugs is often untraceable; or counseling is often
unsatisfactory [4- 6]. An early paper, for example, showed that
some e-pharmacies deliver drugs even if there are obvious
contraindications [6]. There may be a considerable risk to
patients' health. On the other hand, another study suggested
that, under certain circumstances ( i.e., when online services
are appropriately monitored and the right drugs are chosen),
online prescriptions may be no more "potentially dangerous"
than, for example, self-medication with over-the-counter (OTC)
drugs [7]. A number of countries have proposed or implemented
regulations for Internet pharmacies, and guidelines have been
prepared on the quality of drug information for the patient on
the Internet [8]. Ensuring the quality of Web sites and
safeguarding consumers are both complex issues [9].

In Switzerland, several ways of distributing drugs via the
Internet have emerged during the last couple of years. The
federal law on medicinal products and medical devices,
Heilmittelgesetz(HMG), does not contain any special regulations
regarding the Internet, but it generally prohibits mail-order trade
in medicinal products [10]. The states of the Swiss confederation
that have legal sovereignty in health care can issue an
authorization for mail order trade, if the following conditions
are fulfilled:

• the medical product (including OTC products) has been
prescribed by a medical doctor

• no safety requirements stand against it
• appropriate consultation is guaranteed
• sufficient medical supervision of the effect of the medicinal

product is guaranteed.

A special form of mail-order trade that does not require a special
authorization is shipping drugs to regular community-pharmacy
customers. A pre-existing personal relationship (face-to-face)
between the pharmacy and the patient is required. Furthermore,

the service is only allowed in justified cases, e.g., if it is
impossible for the patient to pick up the drug personally in the
pharmacy [11]. Another option for a retail pharmacy is to
affiliate with an Internet pharmacy partner (e.g., Wellshop in
Switzerland [12]). The Internet-affiliation partner does not itself
ship products to the patient's home but provides the necessary
infrastructure (e.g., health and drug related information, 24-hour
call-center) [2]. The patient either orders the desired product to
be picked up in a local pharmacy or authorizes the shipment to
his or her home [12].

In the view of many experts, pharmacies that combine a
traditional retail operation with Internet-based
business-to-consumer (B2C), so-called "bricks and clicks"
pharmacies, are poised to become the most successful type of
pharmacy in the future [13].

This study determines the presence of Swiss German community
pharmacies on the Internet from 2000 to 2003, with special
focus on e-commerce. The study addressed these questions:

• How many Swiss community pharmacies have an Internet
presence?

• What are the characteristics of the community pharmacy
Web sites?

• How many community pharmacies offer e-commerce
services?

• What are the pharmacists' experiences and plans regarding
their Internet presence?

Methods

Swiss Community Pharmacy Presence on the Internet
To determine the number of Swiss German community
pharmacy Web sites, an Internet search was conducted in August
2000, with follow-up searches in December 2001, and April
2003. The Internet searches were performed with different
search engines using the search term Apotheke(pharmacy) and
two Swiss pharmacy Internet-address directories, Apo-Net and
Switch. Apo-Net features a database of pharmacies maintained
by Galexis, the largest drug wholesaler in Switzerland. Switch
is the offical Swiss agency for the registration of Internet
addresses with the top-level-domain.ch. We used their database
to search for domain names containing the word "Apotheke".
We used mainly Swiss search engines, to restrict the search to
Swiss pharmacies. The search engines and directories used are
listed in Table 1.

All hits found in the two directories were explored by clicking
on each link. In addition, to complete the list, the first 200 hits
found with each search engine were explored by clicking on
each link. If the link turned out to be a pharmacy, name and
Internet address was entered into a database. In addition, in the
2003 search, each identified Web site was checked for the
presence of e-commerce services.
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Table 1. Number of links found in various directories and search engines

Number of Links FoundDirectory / Search engine

200320012000

Pharmacy Internet-Address Directories

1175664http://www.apo-net.ch/

356306232http://www.switch.ch/

Search engines

396095114703745http://www.sear.ch/

1300090004637http://www.search.ch/

272002090017300http://www.google.ch/

8916362675217http://www.alltheweb.ch/

Internet-Based Survey
An Internet-based questionnaire survey (conducted from June
2002 to July 2002) was developed to explore the pharmacists'
experiences with and future plans for their Web sites. The
questionnaire had 21 items and was tested in a pilot survey
among 20 pharmacies. Among the 235 pharmacies that were
on the Internet (according to the Internet search of 2001, 184
had provided an e-mail address. These were approached by
sending an e-mail that stated the purpose of the survey and
invited them to take part. The participants were given the option
of completing the questionnaire online or printing the
questionnaire-attached to the e-mail as a portable document
format (PDF) file-and send it back by fax or by regular mail.
As an incentive, the participants were promised a summary of
the survey results.

Questions had preformulated responses (yes-no options,
multiple-choice options) and free-text fields for adding
comments. Topics addressed included: (1) general information,
(2) experiences or plans for the future, (3) patients' feedback,
and (4) e-commerce. The original Internet-based questionnaire
is in the Appendix.

Pharmacists who did not return the questionnaire in time were
sent up to 2 reminders. In the second reminder, the
nonrespondents were asked to state the reason (e.g., no time or
no interest in the topic) for their nonparticipation.

Data-quality assurance was conducted by randomly selecting
5% of all cases following data entry and cross-checking with
the coding sheet. No miscoded data was found. No cases had
to be deleted due to very unlikely or extreme values.

Data Collection and Statistics
The data (for all 3 survey parts) were collected in an anonymous
manner and transferred to an Access database. SPSS (SPSS Inc,
Chicago/IL, USA) was used for statistical analysis. Chi-square
tests were used to test the type of Internet presence (individual
Web site / part of pharmacy group's portal) and the offering of
e-commerce or the duration of the Internet sites' existence and
the offering of e-commerce. The a priori level of significance
for type I errors (alpha) was set at <.05.

Results

Swiss Community Pharmacy Presence on the Internet
In April 2003, 44% (373/852) of the Swiss German community
pharmacies had an Internet presence (Figure 1). The
denominator (total number of community pharmacies) was
determined from the annual report published by the Swiss
Pharmaceutical Society [14]. Among the 373 pharmacies with
Internet presence, 150 (40%) offered e-commerce services, e.g.,
reservation of products via the Internet with self pick up in the
pharmacy or delivery of products ordered via the Internet only
to regular pharmacy customers.
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Figure 1. Number of community pharmacy Web sites: 2000, 2001, and 2003

The total number of pharmacies was obtained from the annual
report published by the Swiss Pharmaceutical Society [14],
while the number of pharmacies with active Internet presence
was determined using Internet searches as described in this
paper.

Survey Results
Table 2-Table 4 show the results from the 2002 Internet-survey.
Of the 184 pharmacies contacted via e-mail, 107 pharmacies
answered (a 58% response rate).

Table 2. Basic characteristics of community pharmacy Web sites, as obtained through the 2002 Internet-survey.(n=107 respondents)

%NCharacteristic

6

45

42

6

1

6

49

45

6

1

Duration of Internet presence

< 1 year

1-2 years†

2-5 years†

> 5 years

Missing response

66

33

1

71

35

1

Type of Internet presence

Individual Web site

Part of a pharmacy group's Internet portal

Missing response

22

20

3

52

3

24

22

3

56

3

Frequency of updates

Weekly

Monthly

Yearly

Irregularly

Missing response

92

8

22

70

98

8

22

68

Communication with patients via e-mail

Pharmacists who receive patients' e-mails

Frequency

Weekly

Monthly

Irregularly

† Overlap of durations (1-2 years, 2-5 years) is an error from the questionnaire.
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Table 3. Pharmacists' reasons for their Internet presence and future plans, as obtained through the 2002 Internet-survey.(n=107 respondents)

%NVariable

25

22

19

18

12

4

54

49

43

41

27

9

Reasons for Internet presence*

Member of a pharmacy group's Internet portal

Just to be part of the Internet

The Web site provides additional value

The Web site is a platform for independent information

The Web site is an ideal source of advertising

Other reasons

62

31

6

1

67

33

6

1

Future plans regarding the pharmacy Web site†

Keep the Web site the same size

Expand the Web site

Downsize the Web site

Discontinue the Web site

* N = 223 answers; allowed multiple answers.
† Based on 107 cases.
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Table 4. Characteristics of the pharmacies offering e-commerce services, as obtained through the 2002 Internet-survey.(n=107 respondents)

%NVariable

37

25

23

12

3

55

37

34

17

4

E-commerce model*

reservation of products via Internet with self pick up in the pharmacy

affiliation with an Internet pharmacy partner

delivery of products only to regular pharmacy customers

delivery of products to all customers

other models

39

25

20

16

70

45

36

29

Range of products†

nonpharmaceutical products (e.g., cosmetics, dietary products)

Over-the-counter (OTC) products

products from in-house production

Over-the-counter and prescription- products

84

11

5

-

64

8

4

-

Number of orders per month‡

up to 5

5-10

10-20

> 20

35

47

9

7

38

51

10

8

Concerns§

Regarding drug safety

no concerns

partial concerns

large concerns

missing response

56

34

1

7

61

37

1

8

Regarding safety of patient data:

no concerns

partial concerns

large concerns

missing response

35

52

6

6

38

56

6

7

Knowledge of the legal situation§

total knowledge

partial knowledge

no knowledge at all

missing response

80

12

7

1

59

9

5

1

Future of e-commerce‡

keep e-commerce services

expand e-commerce services

reduce e-commerce services

discontinue e-commerce services

* N = 143 answers; allowed multiple answers.
† N = 180 answers; allowed multiple answers.
‡ Addressed to the pharmacies offering E-commerce (N = 79); based on 74 to 76 cases due to missing responses. Overlap of durations (up to 5, 5-10,
10-20) is in the questionnaire.
§ Addressed to all the participants (N = 107)

Basic Characteristics of the Community Pharmacy
Web Sites
Basic characteristics of pharmacies online are shown in Table
2. Most pharmacies had offered Internet services for 1 to 2 years
(45%) or for 2 to 5 years (42%). Sixty-two percent of the
pharmacies had individual Web sites and 31% of the pharmacies
had Web sites that were part of a pharmacy group's Web portal.

Fifty-two percent of the pharmacies reported that their Web
sites are updated irregularly and 42% reported weekly or
monthly updates; 92% of the pharmacy owners said they had
been contacted by patients via e-mail.
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Pharmacists' Reasons for Having an Internet Presence
and Pharmacist's Future Plans
As illustrated in Table 3, 25% of the pharmacists stated they
have an Internet presence because they are a member of a
pharmacy group that includes all their members in an Internet
portal and 22% stated they just want to be part of the Internet.
Only 1 participating pharmacy plans to discontinue the Web
site, while 31% of the pharmacies plan to expand their Internet
presence.

As reasons for a planned expansion of the Internet site (n=31),
the pharmacies stated that they want: to emphasize services in
a more extensive way (34); to offer more-extensive counseling
services via the Internet (e.g., provision of information regarding
new drugs, health news, tips for consumers) (22); to offer
e-commerce services (10); and to provide interactive
communication channels (e.g., chats, forums, mailing lists) (3)
(multiple answers were allowed).

As reasons for a planned downsizing (n=6) or discontinuation
(n=1) of the Internet site, the pharmacies listed: financial aspects
(6); expenditure of human labor (4); lack of customer feedback
(4); data security (1); drug safety (1); and legal aspects (1)
(multiple answers were allowed).

E-commerce
According to our survey, e-commerce services were offered by
74% of the pharmacies. Three pharmacies that are not yet
offering e-commerce said that it is out of the question for them
to do so in the future. The other pharmacies that are not yet
offering e-commerce services either want to monitor the market
(36%), want to monitor the legal situation (21%), or are planning
to introduce e-commerce services within the next 12 months
(11%) or by a later point of time (21%). Table 4 illustrates the
characteristics of the pharmacies offering e-commerce services.

Regarding the different ways of distributing drugs via the
Internet, an Internet-based reservation system (37%) or
affiliation with an Internet partner (25%) are the most popular
e-commerce models. There was no significant association
regarding either the type of Internet presence (individual Web
site / part of pharmacy group's portal) and the offering of

e-commerce (Χ 22= 5.19. P> .05), or the duration of the Internet

sites' existence and the offering of e-commerce (Χ 2
3= 3.108,

P> .05). Regarding the range of offered products, 16% offer
pharmaceutical products, while nonpharmaceutical products
(e.g., cosmetics, dietary products) are the most popular with
39% of pharmacies offering those. Most pharmacies (81%) fill
only 5 or less orders per month. No pharmacy fills more than
20 orders per month. The majority of pharmacists expressed at
least partial concerns regarding drug safety (56%), while a
minority stated at least partial concerns with regard to the safety
of patient data (35%) when providing e-commerce services. As
reasons for the concerns regarding drug safety, the pharmacists
stated among other things: "I am afraid of misuse of drugs"; "Is
the Internet-customer trustworthy?"; "A face to face
conversation is missing." Regarding concerns about the safety
of patient data, the pharmacists stated: "Specific security systems
(e.g., firewalls) are missing"; "Pharmacists don't have enough
computer knowledge"; "There is a fear that submitted customer

information could be seen by others." Thirty-eight percent of
the participants stated they have total knowledge of the legal
situatio n regarding e-commerce with drugs in Switzerland.
Most pharmacies plan to keep (80%) or expand (12%)
e-commerce services in the future, one pharmacy wants to
withdraw from e-commerce services.

Discussion

Internet Presence
This study revealed that the number of pharmacies with an
Internet presence doubled (109 in 2000; 235 in 2001) within
the first 16 months and increased by another 59% (373 in 2003)
within the second 16 months. A further increase can be expected,
as there are still 479 community pharmacies (April 2003) that
do not yet have an active presence on the Internet. In a
recently-conducted survey (2001) with Swiss pharmacists, 41%
stated they would like to be on the Internet with a Web site and
88% already had access to the Internet in the pharmacy [15].
As the results from this present study show, there are already
more than those 41% with an Internet presence (44% in 2003).
Regarding small- and medium-sized businesses in Switzerland,
33% were on the Internet in 2000 [16]. In 2001, 11% of the
community pharmacies in Germany were on the Internet [17].
The importance of community pharmacy Web sites could gain
importance in the future as, e.g., in the United States already
22% of the patients choose health care professionals based on
information they find on the Internet [18].

One third of the pharmacies' Internet sites are part of a
pharmacy-group's Internet portal. The pharmacy-groups' Internet
portals (60% of the Swiss community pharmacies belong to
chain or group organizations [19]) are a way for single
pharmacies to become integrated into an Internet portal that is
regularly updated by health care professionals and provides
patients with up-to-date content (e.g., health news, tips, drug
information).

Plans/Reasons for Being on the Internet
As a recent Swiss patient survey revealed, 55% of patients do
not feel the need for a community pharmacy Web site [20]. But
this situation is likely to change. According a report by Striegler,
community pharmacies without Web sites will lose a lot of
customers [21]. More and more patients are likely to select
pharmacies based on information they find on the Internet (e.g.,
on services pharmacies offer, such as diagnostics). Only a
minority of the pharmacists plan on downsizing or giving up
their Internet site in the future. Most of them seem to realize
the importance of having a presence on the Internet, but only
one-third plan to expand.

So far, only 19% of the pharmacists see their Web site as an
additional value and only 18% as a platform for independent
information, to become a drug-information center as proposed
by experts in a recent survey [20,22]. One pharmacist's
statement, that through the Internet "he wants to open the door
to young customers," is a very important argument. Young
people grow up with the Internet and its applications. A study
by the Swiss Federal Office for Statistics described the typical
Swiss Internet user as being young, male, and educated [1].

J Med Internet Res 2004 | vol. 6 | iss. 1 | e9 | p.98http://www.jmir.org/2004/1/e9/
(page number not for citation purposes)

Zehnder et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


E-commerce
In the summer of 2002, 74% of the Swiss pharmacies that were
on the Internet provided e-commerce services. In Germany, this
figure amounted to 32% in 2001 [17].

Seventy-two percent of the pharmacies that offer e-commerce
services in Switzerland are affiliated with the Swiss Internet
pharmacy partner Wellshop [12]. Of the 7500 monthly visitors
to the Wellshop platform, only 1% used it to purchase OTC
drugs online in 2001. Wellshop is currently mainly used as a
drug-information platform [23]. A recent survey (2002) among
Swiss pharmacy clients revealed that 2% of the Internet users
have purchased drugs online [24]. Even though the number of
online orders filled by the participating Swiss pharmacies is
still very low, 80% would like to keep e-commerce services in
the future and 12% would even like to expand their e-commerce
services. The interest in e-commerce for drugs could increase
in the future as 31% of the Swiss Internet users would be willing
to order drugs online in the future [24].

Because relatively little information was known about the
nonresponders, it could not be ruled out that pharmacies offering
e-commerce services were overrepresented among the
respondents. Regarding this possible bias, the pharmacy Web
sites were checked for the presence of e-commerce services
during the search of April 2003. The fact that in 2003 a total of
40% of the Web sites offered e-commerce services confirmed
the assumption that the respondents of the 2002 survey might
not be representative regarding the provision of e-commerce
services (according to the 2002 survey, e-commerce services
were offered by 74% of the pharmacies).

According to a British study, the 4 main groups buying
pharmaceutical products online are: busy executives, mothers
at home, the elderly or disabled, and those making embarrassing
purchases [24]. The main reasons for buying drugs online are
convenience and privacy [24,25].

Our finding that many pharmacists have only partial or no
knowledge of the legal situation regarding e-commerce with

drugs in Switzerland was confirmed by an investigation in 2003
[26]. It revealed that 34% of the pharmacies that are affiliated
with Wellshop [12] do not require a prescription for ordering
OTC-drugs even though, as stated in the federal law on
medicinal products and medical devices (Heilmittelgesetz [10]),
a prerequisite for mail order trade in medicinal products is a
prescription by a medical doctor. It is important for community
pharmacies to strictly respect the legal situation and apply the
same level of quality they do when dispensing drugs in the
traditional way. As explained in the "Introduction" for mail
order, a prescription is needed for all kinds of drugs, including
OTC drugs, which normally do not require a prescription.

Limitations of the Survey
Relatively little information is known regarding the
Internet-based survey nonrespondents. Only a minority of them
stated the reason for not taking part in the survey. It cannot be
ruled out that those who took part in the survey are more Internet
savvy and are utilizing their Internet site in a more extensive
way, e.g., regarding e-commerce. Furthermore, this study only
measures the situation in Switzerland from 2000 to 2003.
Considering the dynamic development in Internet presence and
drug distribution over the Internet, this study would have to be
repeated on a regular basis.

Conclusions
The number of community pharmacies offering Internet services
steadily increased over the 32 months covered by the survey.
Because of the importance of this new medium as a tool for
information, communication, and advertising for pharmacy
products and services, the increase can be expected to continue.
Pharmacy-group portals are important promoters of pharmacies
on the Internet. For many community pharmacies, Internet
portals that provide an Internet presence for the pharmacies and
provide regularly-updated content seem to be the most effective
solution. Even though 40% of the pharmacies already offer
e-commerce services, it is still of minor importance. For many
pharmacists, the current legal regulations seem to be unclear.
Most pharmacies want to maintain their Internet services.
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Abstract

Background: To use technology effectively for the advancement of patient care, pharmacists must possess a variety of computer
skills. We recently introduced a novel applied informatics program in this Canadian hospital clinical service unit to enhance the
informatics skills of our members.

Objective: This study was conducted to gain a better understanding of the baseline computer skills and needs of our hospital
pharmacists immediately prior to the implementation of an applied informatics program.

Methods: In May 2001, an 84-question written survey was distributed by mail to 106 practicing hospital pharmacists in our
multi-site, 1500-bed, acute-adult-tertiary care Canadian teaching hospital in Vancouver, British Columbia.

Results: Fifty-eight surveys (55% of total) were returned within the two-week study period. The survey responses reflected the
opinions of licensed BSc and PharmD hospital pharmacists with a broad range of pharmacy practice experience. Most respondents
had home access to personal computers, and regularly used computers in the work environment for drug distribution, information
management, and communication purposes. Few respondents reported experience with handheld computers. Software use
experience varied according to application. Although patient-care information software and e-mail were commonly used, experience
with spreadsheet, statistical, and presentation software was negligible. The respondents were familiar with Internet search engines,
and these were reported to be the most common method of seeking clinical information online. Although many respondents rated
themselves as being generally computer literate and not particularly anxious about using computers, the majority believed they
required more training to reach their desired level of computer literacy. Lack of familiarity with computer-related terms was
prevalent. Self-reported basic computer skill was typically at a moderate level, and varied depending on the task. Specifically,
respondents rated their ability to manipulate files, use software help features, and install software as low, but rated their ability
to access and navigate the Internet as high. Respondents were generally aware of what online resources were available to them
and Clinical Pharmacology was the most commonly employed reference. In terms of anticipated needs, most pharmacists believed
they needed to upgrade their computer skills. Medical database and Internet searching skills were identified as those in greatest
need of improvement.

Conclusions: Most pharmacists believed they needed to upgrade their computer skills. Medical database and Internet searching
skills were identified as those in greatest need of improvement for the purposes of improving practice effectiveness.

(J Med Internet Res 2004;6(1):e11)   doi:10.2196/jmir.6.1.e11

KEYWORDS

Computer literacy; pharmacy; clinical informatics; needs assessment; pharmacists; survey

Introduction

Pharmacy is an information intensive profession. The
availability of affordable computers and the advancement of

information technology have resulted in our ability to rapidly
and effectively access, retrieve, analyze, share, and store large
volumes of information pertinent to patient care [1].
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To use technology effectively for the advancement of patient
care, pharmacists must possess a variety of computer skills. We
recently introduced a novel program in our clinical service unit
at this hospital, aimed at the improvement of the applied
informatics abilities of our members. In keeping with the broad
mandate to introduce this program, this study was conducted
to gain a better understanding of the computer skills and needs
of our pharmacists.

Methods

This study involved a survey of all practicing licensed
pharmacists at Vancouver Hospital and Health Sciences Centre,
a multi-site, 1500-bed, acute-adult-tertiary care Canadian
teaching hospital in Vancouver, British Columbia. This survey
was conducted in May 2001.

Subjects
The participants of this study were licensed BSc and PharmD
pharmacists at two of our hospital sites (Vancouver General
Hospital, University of British Columbia Hospital). A
computerized drug distribution system has been in use at both
hospitals for at least 10 years.

Survey Instrument
To assess the computer skill sets of the participants, an
84-question written survey was created (Appendix 1). A review
of the literature was undertaken to identify previously published
surveys [2,4- 8]. None of these published instruments met all
our needs. Some knowledge and experiential domains were
adopted from this previous literature, and questions that were
applicable to our purposes were either adopted or modified for
inclusion in our survey. The majority of questions were
developed internally by author consensus. Our survey was
constructed to elicit information in nine primary domains
relevant to identifying training needs and system barriers to the
expanded use of technology in clinical practice. These domains
were: 1) computer experience; 2) computer anxiety; 3) computer
vocabulary; 4) basic computer skills; 5) communications; 6)
Internet skills; 7) clinical database information retrieval; 8)
access to computers; 9) anticipated future needs. Five-point
scales were employed where self-assessment questions were
posed. Clinical database and search-engine questions were
limited to the hardware, software, and online resources that
were currently available to our members.

The survey was distributed to the mailboxes of 106 casual,
part-time, and full-time staff pharmacists at the two hospital
sites. A covering letter was attached explaining the rationale
for the survey and the anonymity of results, and requesting
return of the survey within two weeks.

Data Analysis
Survey data were entered into a relational database (SPSS 10.1)
[3] for the purposes of analysis. Incomplete surveys were
included in the analysis and proportional data were expressed
in terms of the number of respondents who answered a particular
question. Descriptive analysis was also undertaken with the
support of this software.

Results

Of the 106 surveys distributed to the pharmacists, 58 surveys
(55% of total) were returned within the two-week study period.

Demographics
Surveys were completed by 58 pharmacists, including 20 (35%)
residency-trained BSc (Pharm) pharmacists, 18 (31%)
non-residency-trained pharmacists, 9 (16%) advanced degree
(PharmD) pharmacists, 6 (10%) pharmacy supervisors, and 2
(3%) others. Pharmacist classification was undeclared for 3
(5%) respondents.

Twenty-six (45%) respondents had been in pharmacy practice
for a period of 5 years or less. Eighteen (31%) respondents had
been in practice for 6 to15 years, and 12 (21%) had been in
practice for more than 15 years. Two (3%) respondents did not
state duration of practice.

Computer Experience

General
Forty-five (79%) of 57 respondents had received no formal
computer training. Fifty-two respondents (93%) owned a home
computer. Thirty (52%) respondents used their home computers
as much as 5 hours per week, and 23 (40%) respondents used
their computers 6 to 15 hours per week. Only 12 (21%)
respondents had completed some formal computer training.

Of those who provided a response, 27 (47%) respondents used
work computers as much as 5 hours per week for activities other
than drug distribution purposes, and a remaining 28 (48%)
respondents used work computers 6 to15 hours per week for
activities other than drug distribution purposes.

Thirty-nine (67%) respondents had never used a handheld
computer at work or at home (e.g. a Palm-based device), but
16 (28%) used this type of device daily.

Software
Pharmacists were asked to state how frequently they used six
general types of software packages. Of those who provided a
response, 47 (81%) used e-mail software at least once daily,
and 20 (35%) used word processing software daily. The vast
majority (>90%) of respondents did not use any statistical
analysis or presentation software.

Forty-two (72%) respondents used the patient-care information
computer for prescription processing on a daily basis. Forty-nine
(85%) respondents used this computer system to review
laboratory test results on a daily basis.

Figure 1 shows the frequency of use, according to respondent,
of three types of search engines (i.e. an Internet search engine
such as Google, or the specific medical database search engines
Ovid or PubMed) for the purpose of finding clinical information.
Thirty-nine (67%) respondents used one or more of the search
engines at least on a weekly basis. A general Internet search
engine such as Google was the most commonly used vehicle
for finding clinical information according to 36 of 58
respondents (62%), followed by Ovid (30, 51%), and PubMed
(26, 45%).
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Figure 1. Frequency of search engine use by respondents (N= 58)

Computer Literacy and Anxiety
Using 5-point scales, pharmacists were asked to rate their current
computer literacy and to compare this to their desired level of
literacy (Figure 2, Figure 3). Respondents most commonly (24,
41%) ranked themselves as a "3" on the 5-point computer
literacy scale. The majority (32, 55%) felt they needed more
training to improve their computer literacy.

Pharmacists were asked whether or not the use of computers
for purposes other than prescription processing or reviewing
patient care information was anxiety provoking. Thirty-five
(61%) respondents stated it was not; the remaining respondents
stated that computer use caused varying degrees of anxiety
(Figure 4).

Computer Vocabulary
Pharmacists were asked to indicate their ability to define ten
computer- and software-related terms. Although there appeared

to be an understanding of most terms, 35 (61%) respondents
were unable to describe a local area network (LAN), 26 (46%)
were unfamiliar with PDF documents, 25 (44%) could not
describe network drives, and 23 (40%) were unfamiliar with
the term "URL address."

Basic Computer Skills
Using a 5-point scale, pharmacists were asked to rate their ability
to perform a variety of basic computer skills. The majority of
respondents (42, 74%) rated their overall file management skills
as "3" or greater. Twenty (35%) respondents stated that the
specific computer task posing the greatest difficulty was file
manipulation (e.g. copying and pasting a file or folder), 21
(37%) stated it was using software help features, and 25 (44%)
stated it was installing software.
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Figure 2. Computer literacy rating by respondents (N=58)
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Figure 3. Desired computer literacy rating by respondents (N=58)
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Figure 4. General computer use anxiety rating by respondents (N=57)

Communications
At the time of this survey, all pharmacists at Vancouver Hospital
and Health Sciences Centre had active hospital-based e-mail
accounts. All respondents stated they had the ability to receive
and read e-mail with varying degrees of skill, although 4 (7%)
respondents were unable to send e-mail. Other reported
difficulties related to e-mail were sending attachments, 11 (19%)
unable; setting up a group mailing list, 13 (23%) unable; making
mailboxes for saving and organizing important e-mail messages,
19 (33%) unable; keeping copies of sent e-mail, 10 (18%)
unable; and automatically sorting e-mail with filtering rules, 21
(37%) unable.

Internet Skills
Using a 5-point scale, pharmacists were asked to rate their ability
to perform three basic Internet skills. The majority (46, 81%)
of respondents rated themselves as "4" or greater in terms of
their ability to access Web sites by typing the URL. Thirty-five
(60%) rated themselves as "4" or greater in terms of ability to
maintain a list of Web sites using the Web browser bookmark
feature, and 12 (21%) rated themselves as a "1" (no ability).
Thirty-one (54%) respondents rated themselves as "4" or greater
in terms of ability to download files from online sources.

Clinical Database Information Retrieval
Skill in using search engines varied widely among the
pharmacists. Eleven (19%) of those who responded were unable
to use the OVID search engine, and 15 (26%) were unable to
use the PubMed search engine. Fourteen (24%) respondents
had expert-level ability with the OVID search engine, and 7
(12%) had expert-level ability with the PubMed search engine.
The remaining respondents had varying degrees of ability with
each of these search engines. Twenty-three (40%) survey
participants could not explain the differences between the OVID
and PubMed search engines.

Online Resources Awareness and Ability
The majority of respondents had some awareness of what online
resources were available to them at our hospital for drug-related
problems encountered in practice. On a 5-point scale, 43
pharmacists (75% of respondents) rated their awareness of
resources as "3" or greater. Although no respondents rated
themselves as having expert (i.e. "5") knowledge regarding use
of online resources, 35 (61%) rated themselves as "3" or greater
(Figure 5). Eleven (19%) respondents reported that they had no
knowledge of what online resources to use for various
drug-related problems.
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Figure 5. Knowledge of online resource rating by respondents (N=57)

On a 5-point scale, 27 (46%) respondents rated their frequency
of use of Clinical Pharmacology as "4" or greater. Fifteen (26%)
respondents used this reference frequently, e.g. weekly, and 9
(16%) never used this reference. When respondents were asked
to rate their ability to use this reference, the most common
response was "4" (19, 33%). Eighteen (31%) respondents rated
their ability to use this reference as "poor," and only 2 (3%)
rated themselves as expert.

On a 5-point scale, 18 (31%) respondents rated their frequency
of use of MD Consult as "4" or greater. Seven (12%) used this
reference frequently, e.g. weekly, and 14 (24%) never used this
reference. When respondents were asked to rate their ability to
use this reference, the most common response was "poor" (21,
36%). Fifteen (26%) respondents rated their ability to use this
reference as "4," and only 2 (3%) rated themselves as expert.

On a 5-point scale, only 8 (14%) respondents rated their
frequency of use of UpToDate as a "4" or greater. Six (10%)
respondents used this reference frequently, e.g. weekly, and 28
(48%) never used this reference. When respondents were asked

to rate their ability to use this reference, the most common
response was "poor" (29, 50%). Twenty-three (40%) respondents
rated their ability to use this reference as "2" or "3," and only
2 (3%) rated themselves as expert.

Anticipated Future Needs
Using a 5-point scale (1 = no need; 5 = significant need),
pharmacists were asked to rate their anticipated needs for nine
independent computer skills (Appendix 1). In descending rank
order, respondents rated their needs as "significant" for medical
database search, 31, (53%); Internet search 30, (52%); Web
browser navigation 25, (43%); advanced e-mail management
21, (36%); presentation software 20, (35%); word processing
17, (29%); database software 13, (22%); statistical software 10,
(17%); and spreadsheet software 10, (17%).

When asked to identify their need for general computer skill
upgrading to more effectively perform their jobs, 44 (77%)
respondents rated their need as "3" or greater, and 11 (19%)
rated their need as "significant" (Figure 6).

Figure 6. Need to upgrade computer skills to perform job more effectively (N=57)
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Discussion

In addition to having strong clinical skills, pharmacists must be
able to use resources effectively if they are to provide optimal
patient care [10]. With the introduction of computers and access
to the Internet, pharmacists must also possess the necessary
computer skills to efficiently manage the high volume of
information now available to them. Unfortunately, a standard
definition of computer literacy and valid dimensions of computer
competency for pharmacy practice have yet to be delineated.

In this study, we assessed the self-reported capabilities and
needs of our pharmacists in an effort to optimize our staff
training and resource development strategies. To our knowledge,
this is the first published report to characterize the self-reported
computer skills and needs of hospital pharmacists.

Our survey responses reflect the opinions of hospital pharmacists
with a broad range of education and pharmacy practice
experience. We found that most respondents had home access
to personal computers and regularly used computers in the work
environment for drug distribution, information management,
and communication purposes. Few pharmacists reported
experience with handheld computers. Software use experience
varied according to application. Although patient-care
information software and e-mail were commonly used,
experience with spreadsheet, statistical, and presentation
software was negligible. The pharmacists were familiar with
Internet search engines, and their use was reported to be the
most common method of seeking clinical information online.
Although many pharmacists rated themselves as being generally
computer literate and not particularly anxious about using
computers, the majority believed that they required more training
to reach their desired level of computer literacy. Lack of
familiarity with computer-related terms was prevalent.
Self-reported basic computer skill was typically of moderate
level, and varied depending on the task. Specific file
management tasks were commonly described as difficult, but
most respondents had little difficulty with Internet access and
navigation. Respondents were generally aware of what online
resources were available to them, and Clinical Pharmacology
was the most commonly employed reference. In terms of
anticipated needs, most pharmacists believed they needed to
upgrade their computer skills. Although respondents rated their
skills in medical database and Internet searching as high, these

skills were identified as in greatest need of further improvement
for the purposes of improving practice effectiveness.

Although it is desirable for pharmacist practitioners to graduate
with a minimum set of computer and information management
skills, informatics remains an uncommon component of most
pharmacy or medical school curricula [11,12]. Poikonen recently
reported that of 86 US PharmD programs surveyed, the use of
computers to assist in treatment decision-making occurred in
less than half the schools that responded. Only 13% of schools
employed an informatics faculty member [11]. The majority of
our pharmacist members graduated from our local university
(University of British Columbia) where informatics is not a
formal component of the core undergraduate or graduate
programs. In addition, the majority of respondents stated they
had received no formal computer training. This probably
affected the level of computer skills reported by this cohort.

Our study suffers from some methodological limitations. The
anonymous survey involved a self-reporting of computer skills
and needs; thus, the results must be considered subjective only.
We sought the general impressions of our pharmacists, and
utilized a simple rating scale in an attempt to quantify the
respondents' perceptions of their abilities. We did not define all
options between extreme or absolute scale points on the
questionnaire, and this may have produced a tendency for
respondents to select intermediary scores. No additional
objective measurements (e.g. tests, observation of actual
computer activities) were undertaken, nor was a validated survey
available for use. Accordingly, we cannot directly compare our
results with those of any other group. Although we achieved a
relatively good response rate, the survey nevertheless involved
a small non-randomized local sample of hospital pharmacists
from two sites of a single health-care organization. Therefore,
extrapolation of results to other practice environments must be
done with caution.

In summary, this study has provided us with valuable insight
into the current status of the computer skills and needs of our
pharmacists. We will utilize this information to address the
applied informatics needs of our members and help them use
technology to enhance their knowledge, manage patient-care
information, and improve their practice effectiveness. We
recommend other groups consider undertaking a similar
assessment of computer skills and needs, particularly if
considering the implementation of an applied informatics
program.
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Abstract

Background: As more and more information technology (IT) resources become available both for support of campus- based
medical education and for Web-based learning, it becomes increasingly interesting to map the information technology resources
available to medical students and the attitudes students have towards their use.

Objective: To determine how extensively and effectively information handling skills are being taught in the medical curriculum,
the study investigated Internet and computer availability and usage, and attitudes towards information technology among first-year
medical students in Aarhus, Denmark, during a five-year period.

Methods: In the period from 1998 to 2002, students beginning the first semester of medical school were given courses on
effective use of IT in their studies. As a part of the tutorials, the students were asked to complete a web-based questionnaire which
included questions related to IT readiness and attitudes towards using IT in studies.

Results: A total of 1159 students (78%) responded. Overall, 71.7% of the respondents indicating they had access to a computer
at home, a number that did not change significantly during the study period. Over time, the power of students' computers and the
use of e-mail and Internet did increase significantly. By fall 2002, approximately 90% of students used e-mail regularly, 80%
used the Internet regularly, and 60% had access to the Internet from home. Significantly more males than females had access to
a computer at home, and males had a more positive attitude towards the use of computers in their medical studies. A fairly constant
number of students (3-7%) stated that they would prefer not to have to use computers in their studies.

Conclusions: Taken together with our experience from classroom teaching, these results indicate optional teaching of basic
information technology still needs to be integrated into medical studies, and that this need does not seem likely to disappear in
the near future.

(J Med Internet Res 2004;6(1):e10)   doi:10.2196/jmir.6.1.e10
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Information technology; Internet; e-mail; students, medical; education, medical

Introduction

Software for computer-assisted learning (CAL) in medicine has
been available from the 1960s, or almost as long as computers.
Results of evaluations of software for teaching and learning in
medicine vary considerably, largely because of differences in

the learning situations and in the evaluation design [1-5]. In
spite of the early awareness of the potential of CAL programs
among dedicated educators, production and marketing of a
substantial amount of programs started only after the multimedia
computer became readily available in the mid-1990s.
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With the increased availability and speed of the Internet come
new ways of disseminating interactive multimedia learning
modules and possibilities for integrating information and
communication technologies into other methods of teaching
and learning.

The approach of many teachers and course directors in
traditional universities has been to "wait and see." A growing
number of enthusiasts, however, have tried to implement new
ways of teaching and learning using, or facilitated by,
information technology (IT), and in many cases integration of
information and communication technology (ICT) has been
used to support changes in teaching and learning methods.

The approach of students, whose motivation is usually exams,
could also be characterized as "wait and see." The question is
how long to wait and then what to look for. Access to computers,
at home and on campus, and Internet access are both important.
The issue of students' IT literacy, however, may be even more
important. It is often thought that it is only a matter of time until
all young students become skilful in the use of computers, and
IT training is no longer necessary in higher education. The
present study was conducted to test this hypothesis and to
determine whether students entering medical school already
had all the IT skills they would need to use IT effectively during
their medical studies. Analysing IT skills is especially difficult
when comparing results over a span of years: what would be
seen as a trivial task today may have required advanced
knowledge five years ago. Consequently, instead of skills, the
study investigated computer availability and attitudes and how
these measures might be interrelated. Several previous studies
have addressed the issue of IT literacy among medical students,
typically through questionnaires given in one or a few semesters
[6- 14]. The present study, extending from the 1998 fall semester
to the 2002 fall semester, revealed developments over a five-year
period that was characterized by an unforeseen expansion in IT
and Internet availability throughout the Western world.

We asked medical students about their access to IT, their
attitudes and interests in using IT as part of the medical studies
they had just started. The purpose was to clarify when and where
IT could be effectively integrated and what IT training and
hardware needs could be expected.

Methods

In the period from 1998 to 2002 (nine semesters), students
beginning the first semester of medical school in Aarhus,
Denmark, were given two lectures and three group-based
tutorials on effective use of IT in their studies. As a part of the
tutorials, the students were asked to complete a questionnaire
(seAppendix 1). This Web-based questionnaire was completed
2 to 3 weeks after start of studies, and included questions related
to IT readiness and attitudes towards using IT in studies. The
questionnaire was set up using Coldfusion [15] on a Windows
2000 www-server. Data were entered into an open database

connectivity (ODBC) database and were analysed using
Microsoft Excel. Teachers were present during the input phase
to answer technical questions.

The students were asked their age and sex; whether they had
access to a computer at home and whether it was PC, Macintosh,
or other; which operating system it used; the amount of RAM;
the processor type; and whether the computer had a soundcard,
a CD drive, or a modem attached. Students were also asked
whether they had access to the Internet and e-mail from home,
and the frequency of usage. Finally, the students were asked
the following questions about their attitudes towards IT in the
medical school.

1. Would you like to use the computer for calculations and
reports?

2. Would you like to use the computer as a supplement to
teaching?

3. Would you like to use the computer as a replacement for
some of the theoretical teaching?

4. Would you like to be able to ask questions to teachers via
e-mail?

5. Would you like to be able to use the computer for distance
learning from home?

6. Would you prefer that you did not have to use the computer
during your medical studies?

Minor additions to answering options were made as new
processors and operating systems became available.

The Χ 2 test was used to compare frequencies.

Results

Basic data
Of 1474 medical students who started their studies between fall
1998 and fall 2002, 1159 (78.6%) completed the Web-based
questionnaire. The average age was 21.6 years (Figure 1b).
Students beginning in the summer were, on average, 2 years
older than those beginning in winter, which is a result of the
way students are accepted for medical studies in Aarhus. Of all
participating students, 60.3% were female. Distributions for
semesters are given in Figure 1a and Figure 1b. A total of 71.7%
of all students (79.7% of males; 67.5% of females) indicated
they had access to a computer at home. There were substantial
fluctuations from semester to semester (Figure 1c), but
comparing the average of the first four semesters with the
average of the last four revealed only a slight increase from
70.9% to 73.1% (NS). The increase from 70.4% in fall 1998 to
79.3% in 2002 was not statistically significant. Internet access
from home increased from 20.4% to 62.9% (p < 0.001) in the
study period, and there was an even more pronounced increase
in the use, from any location, of Internet and e-mail (Figure 1e
and Figure 1f). It is especially significant that, although the
university did not require the students to use e-mail, by the end
of the study period, 88.7% of all students used e-mail regularly.
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Figure 1. Distribution of age and gender (a, b) and computer, Internet, and e-mail usage (c to f). Spring semesters are indicated with 1; fall semesters
with 2. Use of Internet and e-mail was graded as never, rarely, regularly, often, or daily. The curves sum up answers: regularly, often, and daily

Computers used
Not surprisingly, the power of computers increased in the study
period (Figure 2a). The incidence of soundcards in computers
available to students increased from 48% to 71% (p < 0.001),
the incidence of CD drives in home computers increased from
52% to 76% (p < 0.001), and of modems from 27% to 59% (p
< 0.001).

Among medical students in Denmark, Macintosh computers
are not in common use. Numbers decreased from about 3 to 4%
at the start of the study period to about 0 to 1% in the last part
(Figure 2b).

Attitudes
Males were significantly (p < 0.001) more interested in replacing
traditional with ICT- supported teaching and learning. An
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average of 46.6% of males versus 21.8% of females indicated
that they would like to replace traditional teaching with use of
computers if possible. Despite fluctuations, there was no trend
towards a consistent change in these numbers during the study
period (Figure 2c).

A small percentage (6.8% of females and 3.3% of males)
indicated that they would prefer not to have to use a computer
during their medical studies. Again, in spite of fluctuations,

there was no trend towards a consistent change in this number
(Figure 2d).

The difference between males and females in attitudes towards
use of distance education was also highly significant (p < 0.001):
38.7% of males versus 19.9% of females indicated a positive
attitude (Figure 2e).

The attitude towards use of ICT resources as a supplement was
more positive than for ICT replacement or for distance education
(86% of boys and 76% of girls were positive, Figure 2f)

Figure 2. Type of computer (a, b) and attitudes towards use of computer (c to f). Spring semesters are indicated with 1; fall semesters with 2. As might
be expected, the number of powerful computers among students was increasing; The percentage of Macintosh computers was decreasing. 6.8% of
females answered that they would rather not use a computer as part of the study. The corresponding percentage for males was 3.3%
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Discussion

Use of IT as a tool to support medical teaching and learning
was introduced gradually over several years at The University
of Aarhus, without a well-defined strategy. Similar trends have
been reported from many other universities. One reason may
be the great diversity of IT skills among both teachers and
students. There may also be a general reluctance to change
educational methods and a belief that available IT resources
would not enhance learning. Many things changed during the
period of this study. Many medical schools have moved towards
problem-based learning. Implementation of computer-supported
collaborative learning [16] has driven IT investments and
implementation in some schools, and certainly the value of
available Internet resources and of e-communication in
supporting medical learning can no longer be denied. At the
University of Aarhus, which is a typical research-intensive
institution, educational methods have undergone an evolution
rather that a revolution and IT has not been considered a driving
force for pedagogical change. Still, project work and other study
areas that rely heavily on medical literature available through
the Web have demonstrated the need for a minimum of IT
literacy among the students, and it is important to know roughly
the number of students in need of special IT courses.

This study shows that an average of 71.7% of new medical
students had access to a computer at home. The number was
significantly higher among males, and showed considerable
fluctuations from semester to semester, but did not increase
significantly in the study period (between 1998 and 2002). When
compared to German study from 1992 by Gunther Eysenbach,
however, this study shows a significant increase in IT
availability and knowledge [17].

Approximately 79% of registered students completed the
questionnaire. The seminar included a number of important
practical issues, such as a general introduction to the use of the
university's IT facilities. We encouraged all participants in the
seminars to complete the survey, but did not record reasons for
not completing it. In principle, the 21% of registered students
who did not complete the questionnaire might have different
attitudes towards IT and their access to computers at home might
differ from those who completed the survey. If this was the
case, absolute numbers might be slightly biased. We do,
however, assume that failure to complete the survey would be
fairly constant during the study period, and thus relative
developments with time would be unaffected by the missing
questionnaires.

As noted, students beginning medical studies in the summer
were an average of 2 years older than those beginning in the
winter. A comparison of computer availability with age, revealed
a U-shaped curve: ~80% at 19 years, ~60% at 22 years, and
~88% at 26 years. Changes in computer availability during the
study period therefore can probably be attributed, at least in
part, to fluctuations in age. Fluctuations in the percentage of
females accepted could also be expected to influence computer
availability over years. A comparison of Figure 1b and Figure
1c, however, does not show a consistent trend.

The most comprehensive study of IT literacy conducted in
European universities is probably the Survey of European
Universities Skills in ICT of Students and Staff (SEUSISS)
project, funded under the EU-Socrates Minerva Programme.
The consortium, which includes seven universities from the
UK, Finland, Norway, The Netherlands, Italy, France, and Spain,
gathered data in 2001 and 2002 in a continuation of a 10-year
University of Edinburgh data collection project [18,19,20].
Although the present study included only medical students,
many of the questions related to IT literacy can be expected to
apply to all students in higher education, with the exception of
students in computer science and related areas.

Questions that remain important in the present study and in the
SEUSISS and Edinburgh studies are:

• What are the developments in general IT literacy, computer
availability at home, and general availability to IT, and can
we expect that problems with IT literacy will disappear
with time?

• Can university teachers and administrators expect that
e-communication will reach all students?

• Are gender differences in IT attitudes and literacy
significant and do these differences tend to change over
time?

General IT literacy
Roughly half of all students had access to a home-PC with a
CD, soundcard, and sufficient computing power and RAM to
effectively run modern multimedia applications. Whereas access
to any PC at home showed only a very small increase, access
to a "modern multimedia PC" increased from about 30% to
about 65%. In the SEUSISS project (2001-2002), the numbers
for PC ownership at the start of studies varied from 54% (Åbo,
Finland) to 89% (Groningen, the Netherlands). In Edinburgh
by 2000, ownership was at 44% for males and 37% for females,
and the Edinburgh study reports that this gender gap diminished
with time. The data from this study seem to be consistent with
the other European data, although the gender differences in this
study did not decrease, and no distinction was made in this study
between ownership and availability of IT at home. Availability
of a powerful PC at home is increasing, but a substantial
proportion of new students still do not have access to a computer
at home, and it is still too early to predict that they will within
the next few years.

The Edinburgh study reports about 8% Macintosh users, and a
slight trend towards more Macintosh users among women.
Medical students, like most other computer users in Denmark,
use PCs almost exclusively.

It is one thing is to own a PC or to have access to one, quite
another is to possess IT skills and to be IT literate. A dramatic
increase in IT literacy might be expected during these years
when IT and Internet use have increased generally. Data on
Internet availability are continuously monitored by the European
Union, and their data show that Denmark is one of the three
leading countries with respect to IT use and Internet spread [21].

In the present study, direct measures of IT-literacy were not
identified, and no attempt was made to test the students in this
respect. However, it seems reasonable to expect a correlation
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between attitudes towards IT and IT literacy. Indeed in hands-on
courses a small percentage of students were found to be absolute
novices with respect to computer use. Between 3 and 7% of the
students (significantly more females than males) who indicated
that they would prefer not to have to use computers in their
studies. The consistency of this finding, corroborated in several
earlier studies [7,8,9,14,18], suggests there is a need for training
in basic IT and information-handling skills as an optional
element in medical training [22]. Moreover, this study does not
suggest this need is likely to disappear in the near future.

E-communication
Use of Internet and e-mail increased dramatically during the
study period. The curve for e-mail, in approaching 100%, shows
a decreasing slope, while the curve for Internet use indicates
that a further increase above 80% can be expected. An
interesting question is whether these numbers will increase to
100%. At present, the university does not use e-mail and Internet
as a mandatory route of communication with or among medical
students, but the numbers presented here indicate that the time
may be ripe to start doing so. Several universities around the
world have successfully started using e-mail as a mandatory
communication, and the Internet as a mandatory information
and communication channel. Although a small number of
students and teachers may experience going from paper-based
to e-communication as a drastic step, this study shows that it
will probably not be a problem for the vast majority, and that
the minority will meet only temporary difficulties.

Gender differences
This study has revealed significant gender differences both in
access to computers and in readiness to integrate IT in the
learning process. As an example, roughly 50% of males versus
25% of females responded that they would like to replace some
traditional teaching with IT-based activities.

In these respects, the study correlates directly with the 10 year
follow-up study from Edinburgh [18,19]. The results are
interesting in a number of ways when it comes to planning,
developing, and implementing ICT-supported learning activities.
Communications with the medical students indicate that most
female students are not directly opposed to ICT-supported
teaching and learning; however, female students may be more
pragmatic and more focused on exams, whereas some male
students may favour the freedom of time and space offered by
e-learning.

Conclusions
During the five years of this study there was a dramatic increase
in availability of IT resources. It can be considered positive
when about 30% of students indicated that they would like to
exchange traditional learning for e-learning, and about 80%
indicated that would like to use ICT resources as a supplement.
Some course directors and teachers are still reluctant to increase
the importance of IT support in the studies, but this study
indicates that most students are ready to change. There is still
a need for teaching in basic IT as part of medical study, and this
need does not seem likely to disappear in the near future.
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