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Abstract - Although medical schools are encouraging the use of personal digital assistants (PDAs),
there have been few investigations of attitudes toward their use by students or residents and only
one investigation of the public’s attitude toward their use by physicians. In 2006, the University of
Louisville School of Medicine surveyed 121 third- and fourth-year medical students, 53 residents,
and 51 members of the non-medical public about their attitudes toward PDAs. Students were using
either the Palm 1705 or the Dell Axim X50v; residents were using devices they selected them-
selves (referred to in the study generically as PDAs). Three survey instruments were designed to
investigate attitudes of (a) third- and fourth-year medical students on clinical rotations, (b) Internal
Medicine and Pediatrics residents, and (c) volunteer members of the public found in the waiting
rooms of three university practice clinics. Both residents and medical students found their devices
useful, with more residents (46.8%) than students (16.2%) (p<0.001) rating PDAs “very useful.”
While students and residents generally agreed that PDAs improved the quality of their learning,
residents’ responses were significantly higher (p<0.05) than students’. Residents also responded
more positively than students that PDAs made them more effective as clinicians. Although mem-
bers of the public were generally supportive of PDA use, they appeared to have some misconcep-
tions about how and why physicians were using them. The next phase of research will be to refine
the research questions and survey instruments in collaboration with another medical school.

Keywords: medical students, residents, public perception, handheld wireless devices, personal

digital assistants (PDAs), standardized patients

Physician use of personal digital assistants (PDAs) has
increased dramatically,"* and many medical schools are
now encouraging student use of the devices, in some cases
financially supporting school-wide or clerkship-wide
programs.®* However, the literature on medical student
and resident use of these devices focuses almost entirely
on small groups of users, for example, a single clerkship
where medical students are using a PDA to record patient
encounters.

One of the earliest studies on handheld device technol-
ogy was conducted at the University of Cambridge with
13 students in a community-based experience. In 1999,
Alderson and Oswald reported that the use of a hand-
held computer to record student contacts with patients

produced more detailed descriptions of students’ clinical
experiences and better record keeping.* In 2000, Sullivan,
Halbach, and Shu reported the results of a study involv-
ing students in a Family Medicine clerkship at New York
Medical College.’ Their preliminary findings were that
student use of a PDA to record patient contact informa-
tion and preceptor evaluations was “an effective way to
integrate current technology into the academic curricu-
lum in measurable ways that enhance student learning
and program evaluation” (p. 535).

At the graduate level, 13 Obstetrics and Gynecology
residents at the Uniformed Services University of Health
Sciences and the Walter Reed Army Medical Center pi-
loted the use of a handheld device to track patient encoun-
ters.® These investigators reported that using a PDA to col-
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lect resident patient encounter data had a positive impact
on the education of the residents and that the handheld
computers were “increasingly useful in the daily practice
of clinical and academic medicine.” Each of these stud-
ies suggests that handheld technologies enhanced medi-
cal education; however, they focused on small groups of
handheld device users and on one particular kind of ap-
plication, the patient encounter log (p. 793).

An institution-wide pilot study was completed at
Wayne State University School of Medicine on the util-
ity of handheld wireless devices. While student utiliza-
tion rather than student perception was the focus of the
investigation, researchers did conclude that students were
“coming to rely on handheld wireless devices to support
their clinical decision making” (p. 8).”

Only one study thus far, Rudkin et al. in 2006, investi-
gated patients’ attitudes toward physician use of PDAs in
their presence.? This study, conducted in an urban univer-
sity hospital (but limited to emergency room encounters),
found patients to be either neutral or positive in their at-
titudes toward PDA use by physicians in their presence.

The University of Louisville School of Medicine (U
of L SOM) pilot study described in this paper was con-
ducted during the first semester of the 20062007 aca-
demic year. It was the first study to examine perceptions
of a wide group of medical students and residents from
multiple disciplines and the first to examine perceptions
of a diverse group of the non-medical public on physician
use of PDAs in their presence. During this study, students
were using either the Palm 1705 or the Dell Axim X50v
(without the telephone capabilities of a “smartphone”) all
loaded with the same software. These models were issued
to U of L SOM students at that time. Residents were using
PDAs of their own choosing.

The purpose of the study was to expand the recent re-
search on PDA use, specifically to (a) explore the atti-
tudes of medical students and residents toward PDA use
and (b) explore the attitudes of the non-medical public
toward physician use of a PDA in their presence.

We explored the following hypotheses: (a) medical
students and residents will share similar positive attitudes
toward using a PDA to care for patients; and (b) mem-
bers of the general public in a university practice waiting
room will have positive attitudes toward physician use of
a PDA in their presence.
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Methods

Study Design — Separate survey instruments were
designed for each of the three research populations: (a)
medical students; (b) residents; and (c) members of the
non-medical public. Questions were designed to collect
data on issues that emerged from a previous U of L SOM
web-based student evaluation of the school’s original
PDA initiative,® issues of practical interest to the Office
of Medical Education, and issues identified in physician
survey tools developed by Hamstra, Lamer, and Miller’
(with their permission) for use within the Indian Health
Service. After obtaining Institutional Review Board (IRB)
approval, surveys were administered in summer 2006 to
a convenience sample of third- and fourth-year medical
students, residents, and members of the non-medical pub-
lic. Third- and fourth-year medical students from eight
clinical rotations and residents from the departments of
Pediatrics and Internal Medicine were invited to com-
plete the survey instrument during regular class meetings
or conferences. Members of the non-medical public were
interviewed by standardized patients (SPs) trained as in-
terviewers in the waiting rooms of three university prac-
tice clinics: Obstetrics and Gynecology, Pediatrics, and
Family Medicine.

Student and Resident Survey Items — Student and
resident surveys were designed to collect demographic
data (i.e. age and gender), feedback on PDAs (including
frequency of use), and personal reactions to using a PDA.
Likert-scaled survey items asked students and residents
to rate their PDA in terms of the following aspects of use:
(a) clinical usefulness; (b) quality of learning, effective-
ness as a clinician; (c¢) whether their use will increase
over time; and (d) speculation about future hardware
and software improvements. The five-point Likert scales
were anchored with “Very Useful” and “Not Useful,” or
“Strongly Disagree” and “Strongly Agree.” Items that
asked about frequency of use were scaled as follows:
0=Never, 1=Almost never, 2=A few times a month, 3=A
few times a week, 4=Once a day, and 5=At least twice a
day. The mean ranking of the three “best features” and
the three “biggest drawbacks” of PDA use identified most
often by students and residents was tabulated. Finally, the
surveys also asked about PDA use in the presence of pa-
tients and how the students and residents perceived pa-
tient reactions to PDA use.

Public Survey Items — The public survey contained
demographic questions (i.e., age and gender), questions
about the subject’s use of and comfort level with com-
puters, and a question about recognizing a PDA. Public
perceptions of the tasks a physician could perform using
a PDA were collected using “yes/no/don’t know” options.
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The public survey also asked five Likert-scaled ques-
tions (anchored with “Strongly Disagree” and “Strongly
Agree”) about attitudes toward technology and PDA use
by physicians in their presence. At the end of the survey,
non-medical participants were invited to comment about
doctors and PDA use.

To neutralize the problem of variations in public lit-
eracy levels, SPs were trained to administer the public
survey by reading each question out loud and writing the
responses to the open-ended questions verbatim on the
data collection sheets. SPs were used for this data collec-
tion because they were available, were easily trained, and
already had the skills to present information consistently.
Participating SPs completed IRB and Collaborative Insti-
tutional Training Initiative (CITI) training and additional
training in the data collection process before meeting the
public. SPs, perhaps because of their good social skills,
proved to be highly effective interviewers. The directors
of three university practice clinics, the Department of
Pediatrics, the Department of Family and Geriatric Medi-
cine, and the Department of Obstetrics and Gynecology,
agreed to allow the SPs to interview people seated in their
waiting rooms. Members of the public were invited to par-
ticipate by an SP, and, if consent was given, the SP read
the survey questions to the participant. The individual’s
responses were recorded on the instrument by the SP. In
the case of children (ages 9 to 18), the parent or guardian
was invited to sit in on the interview but was seated out of
the child’s range of sight so that his or her responses were
unimpeded. As a gift rather than an incentive, at the end

Figure 1: Mean PDA usage by medical student/residents’
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of the interview, SPs gave each participant a $5 fast food
gift certificate.

SPSS (SPSS, 2003) version 14.0 was used to analyze
the quantitative data. Likert-scaled data were analyzed
using the Mann—Whitney U test. The Chi-square statistic
or Fisher’s exact test was used to analyze dichotomous
data. Results were compared for medical students and
residents using both inferential and descriptive statis-
tics. Public data were analyzed separately because that
instrument was markedly different, but similar statistical
methods were applied. A comparison was made between
responses of children (ages 9 to 18) and adults (19 and
older), as well as between those of computer users and
non-computer users. All p-values were two-tailed. Statis-
tical significance was set by convention at p<0.05.

Finally, public responses to open-ended questions were
compared using the constant comparison method first de-
scribed by Glazer and Strauss in 1964 and refined by Dye,
Schatz, Rosenberg, and Coleman in 2000.'"° This qualita-
tive analysis was conducted to clarify and refine results of
the quantitative data.

Results

Students and Residents — One hundred twenty-one
third- and fourth-year medical students from a variety of
clinical rotations and electives (Surgery 43%, Pediatrics
36%, Internal Medicine 7%, Family Medicine 3%, Neu-
rology 3%, OBGYN 3%, Psychiatry 3%, Radiology 1%,
and Pediatrics [Newborn Nursery] 1%) partici-
pated in this study, representing approximately
42% of the third- and fourth-year medical stu-
dents at the institution. Of these, 44% were
female and 82% were third-year students. The
mean student age was 25.7 years (SD 2.3). Of
the residents, 31 from the Department of Pedi-
atrics and 22 from the Department of Internal
Medicine participated, representing approxi-
mately 35% of the resident population in these
two departments. Fifty-six percent were female,
and the mean age was 28.7 years (SD 3.3).

A majority of students (75.5%) and residents
(77.7%) reported that they currently use a PDA.
However, since almost all of the self-reported
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“non-user” responses to survey items indicated

3 they were familiar with the device, we included
‘9&% almost all student and resident data in the final
4@,@5@ analysis. Only the two non-users who offered

no opinions were dropped from the analysis be-
cause of missing data.
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Students differed from residents in
their attitudes toward using a PDA and
its effects on their learning and patient
care. More residents rated the de-
vice “very useful clinically” (46.8%)
than did medical students (16.2%,
p<0.001). Significant differences be-
tween student and resident responses
to items that asked if the device im-
proved their quality of learning and
made them more effective clinicians
were also found (p<0.05, Figure 1).
No differences were found for items
regarding the projected increased use
of the device over time or the hard-
ware/software improving over time.

Statistically significant differences
were also found in how often students
and residents used their devices. Resi-
dents accessed drug information ap-
proximately once a day while students
accessed drug information a few times
a week (p<0.001). Similarly, residents
used their devices more frequently

than students to access information from a clinical refer-

ence application (p=0.05).
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Figure 2: Best Features of PDA use by medical students/residents’
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Students and residents agreed that the three best fea-
tures of their devices were having (a) quicker access to
drug information, (b) quicker access to treatment infor-
mation and (c) access to their personal calendar. Students

Figure 3: Biggest drawback of PDA use by medical students/residents’
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and residents both ranked having
access to drug information highest.
Residents ranked having access to
treatment information similarly to
access to their personal calendars,
while students ranked having access
to treatment information higher than
having access to their personal calen-
dars. (Figure 2)

In spite of the fact that students
and residents were using a variety
of PDA devices, they agreed that
the major drawbacks of using the
devices related to technological is-
sues. Students selected “too slow” or
“transmission difficulties” as the top
drawback, while residents selected
“battery life is too short” as the top
drawback. Students rated learning
to use the PDA and its awkwardness
as the second and third drawbacks,
respectively, while residents rated
small screen size and speed or trans-
mission difficulties second or third,
respectively. (Figure 3)
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Because of differences in clinical
opportunities, students used their de-
vice in the presence of patients less
often than residents; 58.3% of the
residents reported using their device in
front of patients compared to 35.1% of
students (p=0.009, Figure 4). Almost
73% of the residents and 68% of the
students agreed or strongly agreed that,
over time, their patients would become
more comfortable seeing clinicians use
a PDA (residents, mean=3.90; students,
mean=3.71, p=0.178). When asked to
infer patient attitudes toward PDA use
by a clinician, only 26.4% of students

believed that their patients “accept PDA Datients worried that
technology” as compared to 45.3% of - i_(
the residents (p=0.021). Residents and . IlmUSthOk Somethmg W
students held similar views of their Patenis mter‘rupt me OTtYytO get_i:
patients’ level of interest in PDA tech-  ghtantion p]acedback mthen

nology, their patients’ reaction toward
seeing a physician use a device to look
something up, and their patients’ desire
to get a physician’s attention focused
back on them when he or she was using
a device.

Members of the Public — Fifty-one members of the
public, representing 100% of those approached, agreed
to be interviewed for this study. The mean age of the 51
non-medical participants was 28.8 years (min 9, max 67,
SD 13.0). Nine participants were age 18 and under; 74%
were female. Forty-four (86%) used a computer at home,
school, or work. Only one (2%) reported using a PDA.
Of the 51 members of the public who participated in this
study, 84% could identify the device shown to them, a
Dell Axim X50v. Thirty-seven percent referred to the de-
vice as a “Palm Pilot”. 31% as a “PDA”, 8% as a “wire-
less notebook or notepad”, and one each as a “notebook,”
“organizer,” “hand computer,” and “iPod.” Adults were
more likely than children to identify the PDA (adults,
90%; children 56%; p=0.026, Fisher’s exact test), and
39% of the non-medical public had seen a physician use
a PDA. Participant computer usage did not correlate with
ability to identify the PDA by some name.

When asked about the tasks their physician could per-
form on a PDA, most non-medical participants knew that
a physician could check a calendar and schedule (98%),
write a reminder note (96%), read or send email (74%),
and look up information about drugs (63%) and how to
treat an illness (57%). However, less than half of the non-
medical participants knew that a physician could use a
PDA to check drug—drug interactions (49%), look up
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Figure 4: Percentage Yes to inferred patient's perceptions of PDA use
by medical students/residents’
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information about a patient (47%), look up information
about a patient’s medical insurance (28%), or use it as
a cell phone (18%). All adult participants (100%) were
aware that physicians could use the PDA to write a re-
minder note in comparison to 78% of children (p=0.029,
Fisher’s exact test), while adults were almost twice as
likely as children to be aware that doctors could use a
PDA to read or send email (adults 83%; children, 44%;
p=0.027, Fisher’s exact test). There were no differences
in perceptions of PDA function between computer users
and non-users.

In general, members of the non-medical public were
supportive of technology and of physician PDA use.
When differences between children and adults were an-
alyzed, results for two positive statements (“it’s a good
idea for doctors to look up information on the internet”
(»p=0.025) and “information on the internet can be just as
good as information from a book” (p=0.05)) were signifi-
cantly higher for adults. In contrast, children were more
likely to rate the statement, “if a doctor uses a PDA a lot,
he or she probably has a bad memory” higher than adults
(»p=0.003). In general, children were more likely to give
neutral replies, but no differences were found between
computer users and non-users in the non-medical popula-
tion as a whole in regard to physician PDA use. (Figure
5)
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Figure 5: Public perception of technology by age group’
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After completing the survey, members of the non-med-
ical public were asked if they had additional comments.
Nineteen of the 51 people interviewed made comments.
When their replies were analyzed using an updated ver-
sion of the constant comparison technique, four major
concepts emerged. Examples are presented in Table 1.
The majority of comments focused on the PDA’s func-
tion in supporting physicians and used words such as
“organized,” “helpful,” and “resourceful.” The second
most frequent concept was benefit to physicians and pa-
tients. Words and phrases such as “faster” and “benefits
all” were used. Three people expressed caveats such as
“use the device on breaks rather than in front of patients”
and not “abusing the privilege by playing games.” One
respondent voiced a concern about lost PDAs and per-
sonal information. Only two comments provided no us-
able data.

Discussion

This investigation confirms previous findings with in-
dividual clerkships and residencies that students and resi-
dents perceive their PDA as useful. However, it also ex-
plores student, resident, and the non-medical public’s at-
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titudes toward PDA use. Our findings indicate that while
students and residents have a generally positive view of
PDA use, residents have a more patient-centered view
and believe more strongly that their use of a PDA has a
positive impact on their ability to care for patients.

The majority of students and residents surveyed use
their PDA, although residents reported using their PDA
more often than students (daily vs. a few times each
week). Similarly, although residents and students agree
that the best features of a PDA relate to patient care (i.c.,
quicker access to drug and treatment information), resi-
dents were more likely than medical students to agree
that using a PDA improved the quality of their learning
and made them more effective clinicians. Differences
between student and resident perceptions may be relat-
ed to the actual time spent providing patient care. Since
residents spend more hours providing direct patient care,
their PDA use is greater, which may influence their gen-
eral attitudes toward using a PDA. This possibility sug-
gests our first question for future research: If students had
a better understanding of the value of PDAs in their stud-
ies and in patient care, would their attitudes be even more
positive?
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Table 1: Qualitative Data, Non Medical Public
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Major Concept Descriptors

Frequency *

Supports physicians

Helps doctors stay organized; 8

helps them know what they are
talking about; makes doctors

more resourceful.

Benefits both physician and
patient

Makes things faster for 5
everybody; available to give

patients best care; it benefits all;
taking good care of me because
they are using the best

technology.

Caveats

They should use it on breaks and 3

not in front of patients; they
should not abuse the privilege (by
playing games etc.); could be
helpful but if the wrong doctor
gets it he might put his personal
information on it... .

Personal experience
situation.

It’s been helpful in my medical 1

* 19 non-medical participants volunteered open ended comments

It is also possible that perceptions about the value of
PDA use may be related to familiarity with the technol-
ogy and ease of PDA use. For example, residents rated
“battery life is too short” as the biggest drawback of PDA
use, a technological problem that is easily addressed. In
contrast, students rated “still learning to use it” as the big-
gest drawback and “awkward to use” as the second major
drawback, two drawbacks that may not be addressed as
easily. Since it is possible that some students were ham-
pered by their lack of skill in using their PDAs, a sec-
ond possible new research question emerges: Would ad-
ditional PDA training to provide students with the skills
that residents appear to possess have a positive impact on
students’ perception of PDA utility?

Members of the non-medical public, regardless of their
familiarity with technology, were generally supportive of
physician use of PDAs. This finding is similar to that of
Rudkin et al.? In addition, members of the public gener-
ally recognized that PDAs are useful to physicians and
were not overly concerned that physician use of a PDA
would take away time from their personal interactions
with their physicians.

However, quantitative data from yes/no/don’t know
questions and qualitative data from the open-ended ques-
tions on the public survey instrument suggest that both
adults and children have some misconceptions about
what physicians actually do with their PDAs. Comments
suggest that they believe the information on the PDA is
static; they do not realize that a physician using a PDA
may be calculating a drug dosage specifically for them or
determining how a drug he/she is planning to prescribe
will interact with drugs that the patient is already taking.
In other words, the non-medical public may not differen-
tiate between the open source, non-interactive informa-
tion they can locate on the Internet for themselves and the
proprietary, interactive software that supports clinical de-
cision making. Although they express a fairly high level
of confidence in web-based information, they do not real-
ize how the highly specialized PDA accessed information
is being used by physicians. This finding suggests our
third question for possible future research: Would having
additional knowledge about the proprietary, interactive
software available on a physician’s PDA have a positive
impact on the non-medical public’s perception of PDA
use?
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Four limitations of this study were the sample size,
the single institution design, one vaguely worded ques-
tion that asked students and residents if they were PDA
“users,” and the exploratory nature of the study. These
limitations will be addressed in a future study planned
for 2008 in which we will expand the number of institu-
tions and subjects, refine the three instruments, and add
new questions that address our new research questions.
Increasing sample sizes will increase statistical power.
In addition, since this is the first investigation to explore
medical student and resident attitudes and perceptions of
PDA use, our future investigation will explore the factors
that influence student, resident, and faculty use of PDAs.
For example, does using a PDA in medical school affect
PDA use as a resident?

An additional possible weakness of the study was that
multiple testing was performed in an exploratory fashion
on the different survey questions, possibly inflating the
Type 1 error rate. However, because the statistically sig-
nificant mean increase of residents over students on the
items asking if the “PDA improved the quality of their
learning” and “PDAs make students more effective clini-
cians” are logical findings, Type I errors probably did not
occur. For the general public population, because of the
small sample of children interviewed, it is plausible their
perceptions were not representative of the population of
children as a whole; hence, it is somewhat more probable
that the significant differences found in this study between
children and adults are Type | errors, and some caution
should be taken in accepting the findings. In future stud-
ies, larger populations will allow us to more convincingly
distinguish differences between children and adults.

A positive outcome of this study was the successful
use of SPs to collect data from the non-medical public in
university practice waiting rooms. A self-selected group
of SPs completed Collaborative CITI training on human
subjects research and, perhaps because of their high level
of social skills, were found to be very effective interview-
ers. The varying levels of public literacy were no longer
an issue since SPs were able to read the questionnaires to
each subject and capture all open-ended comments cor-
rectly. We believe this process improved the face validity
of the non-medical public data.

As medical students, residents, and medical faculty
learn to rely on handheld wireless devices for even more
applications, we must continue to explore not only these
applications but also attitudes, perceptions and under-
standing. As more members of the non-medical public
see PDAs used in their presence, we must also explore
their attitudes and perceptions. These data could be used
to inform our decisions about how PDAs can be used to
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enhance teaching, learning, and patient care without di-
minishing personal interactions.
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