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Objectives. To describe the use of personal digital assistants (PDAs) by doctor of pharmacy (PharmD)
students; determine the reliability of psychometric constructs that determine technology acceptance;
and determine constructs that directly correlate with PDA use.
Methods. A survey instrument was developed containing descriptive and psychometric items and
administered to PharmD students at 2 universities.
Results. Over half of new users (58.1%) and experienced users (51.3%) reported using their PDA at
least weekly. Eighty-four percent of experienced users used their PDA at least weekly to look up drug
information. The most reliable scales were perceived usefulness (a5 0.92), perceived ease of use (a5

0.89), and attitude towards behavior (a 5 0.84). Intention to use and self-reported use of PDAs were
strongly correlated with perceived usefulness, attitude towards behavior, and compatibility.
Conclusions. The majority of pharmacy students used their PDAs at least weekly and find them most
useful for looking up drug information.
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INTRODUCTION
In the last few years handheld technologies (eg, per-

sonal digital assistants or PDAs) have rapidly emerged as
a clinical tool used by healthcare professionals. The use of
PDAs by pharmacists for a variety of purposes has been
documented in the professional literature.1-10 Pharma-
cists report using PDAs at the point of care to obtain
timely and up-to-date drug information, to conduct accu-
rate and comprehensive drug interaction assessment for
patients, and to provide clinical services such as pharma-
cist-directed warfarin dosing programs.1-4 Some pharma-
cists also report using PDAs to track and document the
provision of clinical pharmacy services in a variety of
practices.4-10 Increased growth in the number and types
of applications available for handheld technologies is
likely to continue.

Colleges and schools of pharmacy around the country
have recognized the early emergence of these technolo-
gies in the professional practice of pharmacy. Some
schools have responded to this by providing pharmacy
students with PDAs while others have not. Some exam-
ples of pharmacy programs that provide their students

with PDAs include Creighton University, the McWhorter
School of Pharmacy (MSOP) at Samford University, and
the University of Minnesota. For schools that have pro-
vided the PDA, the purposes for PDAs and the extent to
which their use is incorporated into the curriculum varies.
Students use these devices during simulated patient care
laboratories, early learning practice experience courses,
and advanced pharmacy practice experiences.

Even though significant efforts have been made by
pharmacy programs to bring handheld technology to their
students, some clinicians are reluctant to adopt these tech-
nologies. There is a wide range of adaptation and adoption
behaviors by clinicians when PDA use is voluntary.11

PharmD students are likely to exhibit similar behaviors.
If students were given a choice between using technology
and using printed media as a resource, there would likely
be a range of responses. Pharmacy educators may expect
their students to use these devices to enhance their edu-
cational experience by advancing their knowledge of how
handheld technology can be utilized in patient care situa-
tions. However, many students may not understand how
to optimize their use of this technology and may continue
to use traditional printed sources for drug information.
Additionally, pharmacy students may not understand
how to use a PDA to document clinical interventions.

The theoretical framework for this study was pro-
vided by Unified Theory of Acceptance and Use of Tech-
nology (UTAUT).12 UTAUT is a model formulated by
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leading technology acceptance researchers based on con-
ceptual and empirical similarities across 8 prominent
competing technology acceptance models: (1) Theory
of Reasoned Action (TRA); (2) Technology Acceptance
Model (TAM); (3) Theory of Planned Behavior (TPB);
(4) Motivational Model (MM); (5) Combined TAM-TPB;
(6) Model of PC Utilization (MPCU); (7) Innovation Dif-
fusion Theory (IDT); and (8) Social Cognitive Theory
(SCT). Six of the 8 technology acceptance models were
included in the current study. The combined TAM-TPB
and SCT were not included due to constructs that over-
lapped and poorly developed constructs.

The TRA was originally formulated by Fishbein.13

Many subsequent technology acceptance theories are
grounded in TRA. The TRA postulates that behavior is
determined by behavioral intention, and that behavioral
intention is jointly determined by a person’s attitude to-
wards behavior (an individual’s positive or negative feel-
ings about performing the target behavior) and subjective
norm (the person’s perception that most people who are
important to him think he should or should not perform
the behavior in question). The TAM developed by Davis
builds off the TRA and is an intention-based model de-
veloped specifically for explaining and/or predicting user
acceptance of computer technology.14,15 The TAM pos-
tulates that computer-acceptance behaviors are influ-
enced by 2 particular beliefs: perceived usefulness (the
prospective user’s subjective probability that using a spe-
cific application system will increase his or her job per-
formance) and perceived ease of use (the degree to which
the prospective user expects the target system to be free of
effort). The TPB builds off the TRA by adding the con-
struct perceived behavioral control (the perceived ease or
difficulty of performing the behavior) to the ideas of atti-
tude towards behavior and subjective norm.16 A hybrid
model identified as the combined TAM-TPB merges the
predictors of TPB with the perceived usefulness measure
from the TAM. Perceived ease of use and subjective norm
are not included in the combined TAM-TPB.17 In the
MM, the construct of extrinsic motivation is almost iden-
tical to perceived usefulness identified in the TAM.18 The
MPCU presents a perspective that initially appears to
compete with TAM and TBP.19 However, a closer look
at the constructs that make up MPCU reveals a number of
similarities.

Only the construct affect towards use (feelings of joy,
elation, or pleasure; or feelings of depression, disgust,
displeasure, or hate associated by an individual with a par-
ticular act) was used in this study. The remaining con-
structs from the MPCU had constructs identical in content
to constructs previously mentioned. The IDT contains 7
constructs.20Image (degree to which use of an innovation

is perceived to enhance one’s image or status in one’s
social system) and compatibility (the degree to which an
innovation is perceived as being consistent with the exist-
ing values, needs, and past experiences of potential adopt-
ers) are 2 constructs from IDT that are included in the
survey items for this study.12,21,22 Finally, the SCT has
been applied and extended to the context of information
technology.23,24 The SCT contains 5 constructs: (1) out-
come expectations – performance (performance expect-
ations that deal with job-related outcomes); (2) outcome
expectations – personal (personal expectations that deal
with individual esteem and sense of accomplishment); (3)
self-efficacy (judgment of one’s ability to use a technol-
ogy to accomplish a particular task); (4) affect (similar to
attitude found in the TPB); and (5) anxiety (evoking anx-
ious or emotional reactions when using a computer).
Since the attitude construct from the TPB has been more
widely studied, it will be included in the current study
instead of the affect construct from SCT. Both perfor-
mance and personal outcome expectations have not been
well studied. Venkatesh initially included outcome expec-
tations in the proposed UTAUT model.12 However, after
data analysis, outcome expectations did not form a factor
that had discriminant validity in the UTAUT model.
Therefore, outcome expectations (both performance and
personal) will not be included in the current study.

The UTAUT has been tested empirically using data
from 6 organizations.12 This model posits 3 direct deter-
minants of intention to use (perceived usefulness, ease of
use, and social influences such as subjective norm) and
2 direct determinants of usage (compatibility and use in-
tention). Nearly 70% of the variance in technology usage
intention was explained by UTAUT, which is a substantial
improvement over any of the original 8 models alone.
This model provides a solid foundation for future research
in the area of technology acceptance because it advances
cumulative theory while retaining a parsimonious structure.

A high percentage of students and faculty members at
one school of pharmacy used their PDA.25 Applications
used were mainly for school-related functions, although
many students reported using these devices for functions
that were not school-related. The objectives of the current
study were to: (1) describe actual use of PDAs by PharmD
students; (2) determine reliability of scales forming the
UTAUT model of technology acceptance; and (3) deter-
mine predictor variables that had a direct effect on either
intention to use PDAs or self-reported use of PDAs.

METHODS
In August 2005 and August 2006, Creighton Univer-

sity issued PDAs to all third- professional year pharmacy
students. PDA hardware and required software (Clinical
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Pharmacology, Lexi-Comp, Windows Mobile 2003,
Microsoft Excel Pocket, and Adobe for PDA) funding
for Creighton students was included in tuition costs. In
Septement 2005, McWorter School of Pharmacy issued
PDAs to their first-professional year (P1) PharmD stu-
dents, as they had done each year for the 3 previous en-
tering classes of pharmacy students; thus, the second-,
third-, and fourth-professional year students (P2, P3,
and P4, respectively) at MSOP already had 1, 2, and 3
years of experience, respectively, using their University-
issued PDA. PDA hardware funding for MSOP students
was provided through grant dollars from a private indi-
vidual. MSOP students purchased the required software
(Lexi-Comp and HanDBase products) using their own
resources.

A 67-item survey instrument was developed to collect
descriptive information from the students about them-
selves (2 items), their general use of technology (2 items),
and their PDA use (9 items). The second part of the survey
instrument contained psychometric items based on the
UTAUT defined earlier in this paper. Items covered the
constructs of perceived usefulness (7 items), perceived
ease of use (10 items), subjective norm (2 items), image
(3 items), perceived behavioral control (5 items), compat-
ibility (3 items), attitude toward behavior (5 items), affect
toward use (3 items), intention to use/self-reported use
(8 items), computer self-efficacy (4 items) and computer
anxiety (4 items). (A copy of the survey instrument is
available from the first author by request.)

This study used a cross-sectional design and was ap-
proved by Institutional Review Boards at Creighton Uni-
versity and Samford University. In August 2005 and
August 2006, an e-mail was sent to 330 third-professional

year PharmD students at Creighton University (campus-
based and web-based) inviting them to participate in the
survey. The e-mail contained an informed consent docu-
ment with a web link to the survey instrument, which was
stored on a secure web site. Also, in September 2005, an
e-mail was sent to all PharmD students (n 5 480) at
the McWhorter School of Pharmacy inviting them to
complete the same survey instrument via WebCT.

Survey data were coded and entered into an Excel
spreadsheet. All analyses were done using SPSS version
14.0.26 Means were calculated for all descriptive items.
Cronbach’s alpha was used to determine the reliability of
each construct. Data were stratified based on experience.
All students from both schools who just received a PDA
for the first time (new PDA user) were analyzed together.
Students from MSOP who had used their PDA for at least
1 year and were considered experienced users were ana-
lyzed together.

RESULTS
At Creighton, 222 third-professional year students

(141 campus-based and 81 web-based) completed the
survey instrument. At MSOP, 265 students (P1 5 107,
P2 5 67, P3 5 53, P4 5 38) completed the survey in-
strument. At Creighton and MSOP combined, there were
329 PharmD students who had just been issued a PDA for
the first time (new users) and 158 students (all from
MSOP) who had used their School-issued PDA for at least
1 year and were considered experienced users in this
study. Sample demographics are reported in Table 1.
The majority of MSOP respondents and Creighton cam-
pus-based respondents were female and between the ages
of 19 and 29 years. However, the majority of Creighton

Table 1. Demographics of Doctor of Pharmacy Students Who Participated in a Survey to Determine Acceptance and Use of
Personal Digital Assistant (PDA) Devices (N = 487)

Creightona (n = 222) MSOPb (n = 265)

Characteristic Campus (%) Web (%) P1 (%) P2 (%) P3 (%) P4 (%)

Gender

Female 68.8 65.4 72.9 68.7 71.7 68.4
Male 31.2 34.6 27.1 31.3 28.3 31.6

Age (years)

19-23 54.1 2.8 83.1 74.2 39.6 23.7
24-29 42.1 38.9 13.1 24.2 47.2 68.4
30-35 3.0 25.0 1.9 1.6 5.7 7.9
361 0.8 33.3 1.9 0 7.5 0

Abbreviations: Creighton 5 Creighton University School of Pharmacy; MSOP 5 McWorter School of Pharmacy
P1 5 first-year pharmacy student (n 5 107); P2 5 second-year pharmacy student (n 5 67); P3 5 third-year pharmacy student (n 5 53); P4 5

fourth-year pharmacy student (n 5 38)
aCreighton students receive a PDA at the beginning of their P3 year
bMSOP student receive a PDA at the beginning of their P1 year
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web-based respondents were female and over the age of
30 years. This is representative of student body statistics
at both Creighton and MSOP.

Among students who had just been issued a PDA, 25
students (7.6%) reported being extremely experienced or
having above average previous experience with PDAs, 82
(24.9%) reported moderate experience with PDAs, and
221 students (67.1%) reported little or no experience with
PDAs. Among experienced PDA users, 45 (28.5%) re-
ported being extremely experienced or having above av-
erage experience with PDAs, 71 (44.9%) reported having
moderate experience with PDAs, and 42 (26.5%) reported
having little or no experience with PDAs (Figure 1).

When asked how frequently they used their PDA,
29.7% of both new users and experienced users reported
using their PDA at least daily. Interestingly, at least
weekly use of a PDA was more likely among new users
(58.1%) compared to experienced users (51.3%). Also of
interest is that a much greater percentage of experienced
users (8.2%) reported never using their PDA compared to
new users (4.2%) (Table 2).

Experienced PDA users were asked how they used
their PDAs for both pharmacy and non-pharmacy appli-
cations (Table 2). Nearly 84% of experienced users
reported using their PDA to look up drug information at
least weekly (about 25% used their PDA at least daily for
this application). Just under half (43%) reported using
their PDA at least weekly for schoolwork other than look-
ing up drug information (about 12% used their PDA at
least daily for this application). Data on student use of
various non-pharmacy applications for the PDA were also
collected. At least monthly use of the PDA was reported
for the following applications: calculator (55.7%); games
(57.6%); looking up addresses (42.4%); looking up tele-
phone numbers (45.6%); and scheduling (41.2%).

Data reduction using factor analysis of each scale,
followed by reliability determination, resulted in the fol-
lowing scales (Table 3): perceived usefulness, 7 items
(a 5 0.92-0.93); perceived ease of use, 6 items (a 5

0.89-0.90); attitude towards behavior, 5 items (a 5 0.84-
0.85); intention to use (new users only), 8 items (a5 0.85);
self-reported use behavior (experienced users only), 4
items (a 5 0.81), image, 3 items (a 5 0.78-0.82); com-
patibility, 3 items (a 5 0.79); perceived behavioral con-
trol, 5 items (a 5 0.75-0.77); affect towards use, 3 items
(a5 0.66-0.69); subjective norm, 2 items (a5 0.68-0.70).

Two separate multiple linear regressions were per-
formed (one for new PDA users and one for experienced
PDA users) to determine predictor variables that had di-
rect effect. First, predictor variables associated with new
PDA users’ intention to use was determined. All 8 pre-
dictor variables identified above were regressed against
the intention to use dependent variable. Stepwise regres-
sion using backwards elimination of predictor variables
dropped all variables except (1) perceived usefulness, (2)
attitude towards behavior, (3), compatibility, and (4)
affect towards use (Table 4). A second multiple linear
regression was performed to determine variables associ-
ated with experienced PDA users and self-reported use
behavior. Again, all 8 predictor variables identified above
were regressed against the self-reported use dependent
variable. Stepwise regression using backwards elimina-
tion of predictor variables dropped all variables except (1)
perceived usefulness, (2) attitude towards behavior, and
(3) compatibility (Table 4).

DISCUSSION
This study documents PharmD students’ attitudes

and opinions about the use of PDAs, as well as their cur-
rent level of PDA use. This research will have implica-
tions for educators, pharmacists and pharmacy students,
patients, healthcare administrators and managers, infor-
mation systems professionals, and information systems
researchers.

This study could help pharmacy school educators de-
termine whether investing in handheld technology for
their students would be worth it. Since it is likely that
these costs are passed along to students in the form of
higher tuition and fees, pharmacy educators have a re-
sponsibility to their students to determine how students
ultimately end up using these devices. Pharmacy students
should be using handheld technology devices to improve
the quality of patient care and enhance learning. Are phar-
macy students using these devices as they were intended,
if they use them at all? The results of this study show that
most pharmacy students are using PDAs as they were
intended, although a small percentage (less than 10%)Figure 1. How Much Experience do you have with PDAs?
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have not effectively integrated this technology into their
learning or patient care activities.

Measures designed to enhance the patient care capacity
of pharmacists and pharmacy students through adaptation
and adoption of existing and developing technologies is in
the interest of the profession. Pharmacists and pharmacy
students will increasingly find themselves needing to uti-
lize PDAs in their patient care activities.27 In a recent
study, healthcare professional’s (pharmacists, physicians,
and nurses) use of PDAs at various institutions ranged
from 45% to 85%.28 Other researchers have concluded

that PDAs complement textbook references for pharmacy
students in a clinical simulation environment.29 There-
fore, it is essential to ensure that user acceptance of tech-
nology issues do not hamper the continual growth and
advancement of the pharmacy profession. This study
seems to indicate that well over 80% of students are able
to use this technology for the primary purpose of looking
up drug information.

Pharmacists and pharmacy students enter a therapeu-
tic relationship with their patients. This is characterized
by trust and a reciprocal agreement to work together to
identify, resolve, and prevent drug-therapy problems. The
basic responsibilities of pharmacists and pharmacy stu-
dents are to identify a patient’s drug-related needs and
commit to meeting those needs.30 This means that phar-
macists and pharmacy students must ensure that the drug
therapy chosen for a patient is indicated, the safest and
most effective available, and able to be taken by the pa-
tient. The ultimate goal of pharmacists and pharmacy
students is to maximize patient care specific to the pa-
tient’s drug therapy needs. Effective utilization of hand-
held technology by pharmacists and pharmacy students
will be an essential element in future patient-centered
pharmacy practice because patient care is enhanced when
access and management of information occurs at the point
of care.

Information on how technology acceptance and uti-
lization of handheld devices could be influenced and im-
proved provides a useful tool for healthcare administrators
and managers to assess the likelihood of success for new

Table 3. Scale Reliabilities

Cronbach’s Alpha

Scale
No. of
Items

New
Usera

(n = 329)

Experienced
Userb

(n = 158)

Perceived usefulness 7 0.915 0.933
Perceived ease of use 6 0.892 0.903
Attitude towards behavior 5 0.839 0.853
Intention to use 8 0.847 N/A
Self-reported use 4 N/A 0.810
Image 3 0.815 0.776
Compatibility 3 0.785 0.794
Perceived behavioral

control
5 0.751 0.771

Affect towards use 3 0.688 0.661
Subjective norm 2 0.697 0.679
aNew users include all Creighton respondents (campus and web) and
P1 MSOP students
bExperienced users include P2, P3, and P4 MSOP students

Table 2. PDA Use Among Pharmacy Students

Survey Item Never, % Quarterly, %
At Least

Monthly, %
At Least

Weekly, %
At Least
Daily, %

How frequently do you use a PDA?

New PDA users (n = 329) 4.3 3.0 4.9 58.1 29.8
PDA user for at least 1 year (n = 158) 8.2 3.2 7.6 51.3 29.7

How frequently do you use your PDA as a
drug information source? (PDA users for
at least 1 year, n = 158)

1.9 3.8 10.8 58.2 25.3

How frequently do you use your PDA for
school work other than looking up drug
information? (PDA users for at least
1 year, n = 158)

17.1 13.3 26.6 31.0 12.0

For PDA users for at least 1 year
(n = 158), how frequently do you
use your PDA:

as a calculator 24.7 19.6 31.0 20.3 4.4
to play games 21.5 20.9 23.4 27.2 7.0
to look up addresses 36.1 21.5 26.6 13.3 2.5
to look up telephone numbers 31.6 22.8 27.2 14.6 3.8
for scheduling 41.1 17.1 8.9 18.4 14.6
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technologies such as handheld devices. It also allows
healthcare administrators and managers to proactively
design and target interventions to increase the success
of innovations such as handheld devices in patient care
settings.

The information systems community will be inter-
ested in the results of this study as it will provide infor-
mation to improve the acceptance and use of handheld
technology and improve understanding of the marketabil-
ity of their handheld products.

This study addressed the need for technology accep-
tance research specifically with PDAs in the healthcare
sector. Many previous studies have focused on determin-
ing factors associated with the use of new technologies,
both hardware and software. While some of these studies
have tried to explain physician use of technology and
many have looked at non-healthcare professionals, there
are no studies on factors that influence pharmacists or
pharmacy student use of PDAs.12,31-35 Recurring factors
that are prominent in determining intention to use and
actual use of technology are perceived usefulness, ease
of use, and attitude towards use. The current study is the
first attempt to correlate factors with intention to use and
actual use of PDAs by pharmacy students. Theoretical
validity in technology acceptance was extended in the
current study to further understand how it applies to user
acceptance of handheld technology. Results of the current
study were consistent with previous work showing that
perceived usefulness and attitude towards use had the
most significant influence on intention to use and actual
PDA use. No significant relationship was found between
ease of use and intention to use on the actual use of PDAs.
However, the factor compatibility emerged as a signifi-
cant correlate to the intention to use and actual use of
PDAs by pharmacy students.

The message for pharmacy schools and colleges con-
templating the adoption of PDAs by their students is that

these devices should be viewed by students as useful and
compatible with the student experience. Students’ atti-
tudes also have a significant impact on PDA use. Ulti-
mately, PDA use by pharmacy students and pharmacists
should be tested to determine if it improves patient care;
however, this was beyond the scope of the current study.

CONCLUSIONS
Pharmacists and pharmacy students will need to use

handheld technology in their patient care activities.
Nearly 30% of all students surveyed used their PDA at
least daily. Over 80% of students use their PDA at least
weekly to look up drug information. Perceived useful-
ness, attitude towards behavior, compatibility, and affect
towards use explain about 75% of new user intent to use
PDAs. Perceived usefulness, attitudes towards behavior,
and compatibility explain about 71% of PDA use by ex-
perienced users.
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