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The availability of appropriate rewards and incentives 
for community-based medical school preceptors is 
important for the recruitment and retention of these 
preceptors.1-3 This report describes use of personal 
digital assistants (PDAs) as an incentive for preceptors. 
Physicians have embraced computer technology in the 
office, with nearly 90% personally using the Internet 
and nearly 30% using PDAs. Among physicians under 
35 years of age, more than 50% report using a PDA.4 

PDAs offer several advantages over textbooks and 
desktop computers. They can store large amounts 
of information of specific interest to the practicing 
physician (patient tracking, notes on specific medical 
conditions/protocols, calendars, to-do lists, and phone/
contact lists), as well as general resources such as drug 

and medical information databases and medical calcu-
lators, all in a portable, lightweight platform. Several 
previous initiatives have confirmed the acceptability 
and utility of PDAs when introduced into the learning 
environment.5-8 In fact, two thirds of US family medi-
cine residency programs report that PDAs are used in 
their residency. Of those that use them, 30% report 
mandatory use of PDAs in their residency.9

Medical education has undergone changes in recent 
decades, with a shift toward teaching medical students 
in ambulatory settings.10-14 Although these educational 
settings offer pedagogical and resource advantages, it 
has been demonstrated that having students in an am-
bulatory setting can adversely affect the clinical setting 
(ie, a decrease in the number of patients seen and in 
income).15,16 Therefore, rewards, awards, and incentives 
(both monetary and nonmonetary) have been offered 
to community-based preceptors to encourage, support, 
and acknowledge their teaching.1,17 Baldor et al18 found 
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that 35% of potential and current community preceptors 
ranked computer access to clinical information as an 
important determinant in their decision to regularly pre-
cept medical students. Given the interest in technology 
expressed by preceptors and the challenge of finding 
appropriate incentives for these same educators, we 
elected to evaluate the acceptability, impact, and out-
come of the use of PDAs as a reward for undergraduate, 
rural, community-based preceptors.

Methods
Course and PDA Description

In the undergraduate medical program at the Univer-
sity of British Columbia, there is a required 1-month 
community-based experience in rural family medicine 
prior to the clinical clerkship. In this community-based 
experience, a single student works with a rural family 
physician for 1 month. These rural communities are 
located anywhere from 37 to 2,238 miles (60 to 3,603 
km) from the university teaching center.

Physicians who teach these students receive ap-
proximately $450 for 1 month of teaching. In 2002, we 
were able to offer these rural community preceptors 
the option of receiving $450 in remuneration or a PDA 
(Palm M150) with preloaded software: Palm operating 
system and Palm software, Epocrates—basic program 
and qid (both freeware), The 5-Minute Medical Consult 
(proprietary software), and The Washington Manual 
(proprietary software). The cost of this PDA and the 
software was approximately $450. The PDA and soft-
ware were purchased by the undergraduate office and 
offered to preceptors in lieu of monetary payment. No 
industry support was received from either hardware or 
software providers. Some savings were gained due to 
bulk purchasing of the two proprietary software pro-
grams. Although software was installed by our office by 
synching each PDA with a laptop, the software was not 
activated (ie, passwords not entered) by our office.

The hardware was selected as the least expensive 
PDA option that had an expandable memory at the time 
of the study. Software was selected in consultation with 
an expert group of rural undergraduate educators who 
taught in the program.

Students placed with preceptors who chose to ac-
cept a PDA received a 90-minute training session. 
This training session occurred 2–6 weeks prior to 
their placement, depending on when the students were 
scheduled to attend their community placement. Train-
ing included an orientation to the PDA and its software 
and a review of the password activation process for each 
proprietary software program. The password activation 
of the PDA software entailed two steps. Students were 
provided with a password for each software item. These 
initial passwords allowed the owner to request a unique 
password sent via e-mail, permitting activation of the 

PDA software. Students were asked to activate the 
software and pass on to their preceptor all passwords 
they acquired. Students were also asked to familiarize 
themselves with the PDA and its software and to deliver 
the PDA to their community preceptor upon arriving. 
A fax was sent to the physician a week into the rotation 
to ensure that the PDA had been delivered to them. 
No PDAs went missing during delivery. Preceptors 
were directed to contact either the PDA manufacturer 
or the software manufacturer if they encountered any 
problems with the units. 

Survey Instrument
Two different surveys were constructed: one for 

those who chose to receive a PDA (29-item survey) and 
another for those who chose to receive the monetary 
reward (19-item survey). The survey items were based 
on a review of the literature and on personal experi-
ences with the preceptors. The survey covered up to six 
domains (depending on the survey): experience with 
PDAs, comparing behaviors before and after receiv-
ing a PDA, use of computer technology, comfort with 
computer technology, satisfaction with the PDA and 
its software, and demographics. Specific questions on 
computer use were extracted from a validated survey 
on computer use by Cork et al.19 Surveys were pilot 
tested with a subset of preceptors, and minor changes 
were made to improve clarity.

In July 2003, approximately 1 year after they were 
offered a PDA as a reward for teaching, surveys were 
mailed to all 134 rural community-based preceptors. 
All respondents were assured of anonymity. The initial 
mailing was followed by one additional mailing and a 
faxed reminder to nonrespondents.  After 3 months and 
the above two reminders, data collection was closed. 

Data analysis was conducted using SPSS 11.5 for 
Windows (SPSS Inc, Chicago, 312-651-3000) and pri-
marily comprised descriptive statistics. All hardware 
and software were purchased with funds that would 
have otherwise gone to pay preceptors (who chose 
instead to receive a PDA with software). This study 
received ethical approval from the University of Brit-
ish Columbia.

Results
Of the 134 rural undergraduate family physician 

teachers who accepted student placements for July and 
August in 2002 and were offered PDAs, 85 (63%) chose 
to accept the PDA. The remaining 49 (37%) chose to 
receive a stipend of $450. Of the surveys sent to the 
134 teachers 1 year later, valid surveys were returned 
by 59 (69%) physicians who had accepted and received 
a PDA and from 41 (84%) of those who had declined a 
PDA. The overall response rate was 75% (n=100). 



729Vol. 37, No. 10

Subject Demographics
The physicians who responded to the surveys ranged 

in age from 31 to 72 years, with a mean age of 48 years. 
A majority (84%) were male, and 69% had completed 
medical school in Canada. Thirty percent of the physi-
cians practiced in a community with a population of less 
than 10,000, 37% in a community of population between 
10,000 and 49,999, 16% in a city of 50,000–99,999, and 
the remaining 17% in a city of greater than 100,000. 
We found that no statistically significant demographic 
differences existed between PDA recipients and non-
recipients. 

PDA Use
Of the 41 physicians who chose the standard mon-

etary payment and responded to our survey, 28 (68.3%) 
indicated that they were already using a PDA. Of the 59 
physicians who chose to receive a PDA and responded 
to our survey, 15 (25.4%) indicated that they had previ-
ously owned a PDA, with 11 of these 15 stating that they 
wanted the new PDA to give away as a gift. These 11 
physicians are excluded from subsequent analyses.

Of the 48 preceptors who received a PDA with the 
intent of keeping and using it, 44 (91.7%) had never 
previously owned a PDA. The most common reason 
cited by these physicians for choosing to receive a PDA 
in lieu of payment was that it provided a good oppor-
tunity to learn about PDA technology (89.6% cited this 
reason). The potential tax advantage of not receiving 
a monetary payment (where the preceptor would not 
receive a tax attributable statement for the PDA but 
would for payment) was not identified as an important 
reason for choosing a PDA in lieu of payment (multiple 
responses allowed). 

Of 48 physicians who received and planned to keep 
their PDA, five (10.4%) never started using their PDA, 
while another 21 (43.8%) found it difficult to get started 
due to software and/or hardware problems. Even among 
the remaining 22 (45.8%) physicians who stated that 
they had not found it difficult to start using their PDA, 
many still reported problems with the software and/or 
hardware. The reported hardware problems related to 
dead batteries (and thus a loss of software), while the 
reported software problems related to software synchro-
nization and software activation (Table 1).

When asked 1 year later how they were currently us-
ing their PDA, 17 of the 48 (35%) physicians who kept 
their new PDA stated that they were not using their PDA. 
Of these 17 physicians, five had never started using 
their PDA, and a further four had experienced hardware 
and/or software problems since first starting using their 
PDA that contributed to cessation of PDA use. Of the 
remaining eight physicians who were no longer using 
their PDA, five attributed this to hardware or software 
problems, two cited poor computer skills, and in one 
case the PDA was stolen. 

Of the 31 physicians who were currently using their 
PDA, 93% stated that they were using it in clinical 
care, 71.0% were using it to manage their schedule or 
contacts, and 29% were using it in student teaching 
(multiple responses were allowed). The most common 
setting in which the PDAs were being used was the 
clinic setting (93%), with many also using their PDA 
at home (77%) and with hospital inpatients (58%). A 
majority of the 31 physicians who accepted PDAs and 
were using them 1 year later found them to have had 
some or a significant effect on patient care (67%), with 
just under half of them (41%) reporting that their use 
of PDAs had influenced other physicians to purchase 
a PDA. 

Prior to receiving their PDA, more than half (53%) 
of the 48 physicians who received a PDA and planned 
to keep it were already using their computers one or 
more times a day. The frequency of computer use did 
not change in response to receipt of a PDA, nor did the 
type of computer use. Following receipt of their PDAs, 
the physicians reported that they had better Internet ac-
cess and performed increased downloading of software 
from the Internet (Table 2). 

While 10.4% of physicians never started using the 
PDA they received, the levels of difficulty encountered 
by the remainder (ranging from very easy to difficult) 
when using their PDA were evenly distributed, with 
44% reporting finding it difficult or moderately dif-
ficult in getting started using the PDA, compared to 
46% reporting it easy or very easy in getting started 
using the PDA. Physicians who never got started using 
the PDA did not differ significantly in age (53 years) 
from those who found it easy to get started using their 
PDA (47 years) (P=.08). 

Problem      n

Hardware Batteries ran out 9

No serial port 3

Software Problem with software on desktop/laptop, 
eg, computer did not recognize PDA

11

Problem with software that runs PDA 4

Problem with medical software on PDA 
(eg, loss of software when batteries ran 
out, problems with activation/registration)

17

Table 1

Problems Getting Started With the PDA 
of Those Who Received a PDA With 

the Intent of Keeping It (n=48)

PDA—personal digital assistant

Multiple responses allowed.

Medical Informatics
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Software
Satisfaction with the different features of the PDA 

and its software varied greatly among the physician 
users (Table 3). Almost three quarters of the PDA recipi-
ents surveyed (71%) reported some level of satisfaction 
with the 5-Minute Clinical Consult, while only one 
third (31.3%) reported some level of satisfaction with 
Epocrates qid. Those not reporting satisfaction may 
have either been dissatisfied with the feature or may 
not have been using their PDA or this feature. 

When asked whether they had added 
any additional software to their PDA, 
47 physicians provided a valid re-
sponse. Of these, 25 (53.2%) stated that 
they had not added additional software 
to their PDA. Of the remaining 22 who 
stated they had added software to their 
PDA, equal numbers (n=14) had added 
propriety software and “freeware” to 
their PDA, with some adding both. 

The most common types of software 
(n=47 physicians with 36 software re-
sponses, multiple responses allowed) 
loaded onto the PDAs by physicians 
were medical calculators (n=12) and 
drug databases (n=10) (Table 4). 

A majority (66.7%, n=32) of physi-
cians who received a PDA and kept it 
for their own use stated that they would 
be interested in being offered the option 
of receiving further software packages, 

in lieu of a monetary reward, for acting as preceptors 
in the future. Many (44%) physicians who had refused 
a PDA or gave away their PDA also expressed interest 
in receiving software in lieu of payment in the future 
since they already owned a PDA. The most commonly 
suggested software options (n=57 physicians with 27 
software responses, multiple responses allowed) for 
both those who chose to receive a PDA and those who 
did not receive a PDA were drug databases (40.7%) and 
general medical texts (33.3%) (Table 5). 

Table 2

Computer Technology Availability Before and After Receiving PDA

Physicians’ Computer 
Technological Situation

   Before 
  (n=48)

After 
(n=48)

Could sync a PDA with my computer 4 8.3% 31 64.6%

Did not have Internet access 2 4.2% 1 2.1%

Had high speed connection to the Web 27 56.3% 36 75.0%

Had dial-up access to the Web 18 37.5% 10 20.8%

Had downloaded software from the Web for PDA 4 8.3% 27 56.3%

Had downloaded software from the Web for desktop 25 52.1% 28 58.3%

PDA—personal digital assistant

Multiple responses allowed.

Table 3

Satisfaction With PDA Software 
Provided With PDA (n=48)

      Satisfied 

Feature  n   % 

5-Minute Clinical Consult 34 70.8

Epocrates 32 66.7

Washington Manual 29 60.4

Phone book/contacts 27 56.3

Scheduler 27 56.3

Notes 23 47.9

To do list 20 41.7

Epocrates qid 15 31.3

PDA—personal digital assistant

“Satisfied” includes somewhat satisfied, very satisfied, and completely 
satisfied.

Class of Software Installed 
by Physician                    n 

Medical calculators (risk/dose/equations) 12

Drug database 10

General medicine text/database 4

Document reader 3

Pediatrics text/database 2

Infectious diseases text/database 2

Backup program 1

Emergency text/database 1

Anesthesia text/database 1

Table 4

Software Installed by Physicians Who Received a 
PDA (n=47 Physicians, With 36 Software Responses)

PDA—personal digital assistant
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PDA Ownership
Based on our study, we estimate that 43% of our 

undergraduate family physician teachers owned a PDA 
at the time we offered them a PDA. This rose to 87% 
after our PDA offer. These estimates reflect a 1-year 
time lag between the physicians being offered a PDA 
and the time they responded to our survey. 

Discussion
In our study, 63% of rural community preceptors 

in our 2002 undergraduate program chose to receive 
a PDA with preloaded medical software programs in 
lieu of payment for 4 weeks of one-on-one teaching 
with a third-year medical student. Of those who chose 
the standard monetary payment, 68.3% reported they 
already owned a PDA. This high PDA use by physi-
cians is consistent with other studies in the general 
medical community.4 Our results demonstrate that 
the offer of a PDA for teaching recognition is well re-
ceived by preceptors who do not own one, with nearly 
two thirds of our community preceptors choosing to 
receive a PDA.

We felt it was important to provide the preceptors 
with the option of a PDA and software that had an 
equivalent value to the monetary payment offered. 
This allowed us to use existing funds to purchase the 
handheld units. Yet, since no external funding for 
the provision of PDAs was sought, we were unable to 
provide technical support to the community precep-
tors. While this scenario is not optimal, we feel it may 
be representative of what occurred in many teaching 
programs with limited resources. Topps et al6 estimated 
that introductory PDA training and support for just 26 

family medicine teachers would require 500 hours of 
faculty and staff time over a 6-month period, with ad-
ditional training required by 20% of the faculty. Our 
study emphasizes that programs introducing PDAs into 
teaching and clinical settings should ideally include 
a plan for providing technical support to users since 
technical problems are a significant barrier to using 
a PDA. 

Technical Issues
More than half (54.2%) of the recipients experienced 

some difficulty in startup or did not ever use the PDA. 
Of those who had difficulty at startup, 19% were not 
using the PDA 1 year later. Most problems in PDA 
use related to software, with synching or activating 
the software reported as the most common problem. 
Software activation frequently needs to be preceded by 
on-line activation and the receipt of a unique password. 
Since students were asked to register the software 
prior to delivering the PDAs to the preceptors, the 
loading and activation of software by a central office 
was complicated. We made an effort to have the stu-
dents activate all software and provide passwords to 
the preceptors. However, since PDAs require power to 
maintain memory, and batteries discharge after 2–4 
weeks (even without use), the installed software was 
lost from some units and needed to be reinstalled and 
reactivated with the unique assigned password. Having 
students provide the preceptor the orientation to the 
PDA and its use may have been suboptimal. Ensuring 
that users are clearly aware that the batteries discharge 
over time and the need for clear communication on the 
use of passwords and the steps to activate software 
could have lessened the frustration of those physicians 
not familiar with PDA technology. 

The significant percentage that had problems getting 
started with their PDA and the resulting nonuse of the 
PDA 1 year after receiving it highlights the need for 
technical support in such endeavors. It is evident that 
providing introductory and ongoing technical support, 
particularly around software activation and reactiva-
tion, is a prerequisite for any program similar to ours. 
We speculate that the need for technical support may 
be greater in rural settings, where family physicians 
may have less access to informal technical support via 
students, colleagues, and/or the university network.

Software
Physicians showed a range of satisfaction with the 

medical software we installed (Epocrates, Epocrates 
qid, 5-Minute Clinical Consult, and the Washington 
Manual) as well as the software that comes as part of 
the Palm operating system (calendar, to-do list, notes, 
and phone/contact list). There was a broader spread in 
the degree of satisfaction reported with the medical 

Class of Software Requested by Physician n 

Drug database (other than that which was installed) 11

General medicine text/database (other than that which was 
installed)

9

Emergency text/database 2

Infectious diseases text/database 1

Medical guidelines 1

Obstetrics text/database 1

Pediatrics text/database 1

Anesthesia text/database 1

Table 5

Future Software Requested by Physicians Who 
Received a PDA or Who Already Owned a PDA 
(n=57 Physicians With 27 Software Responses)

PDA—personal digital assistant

Medical Informatics
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software (range 31%–71%) compared to the Palm OS 
utilities (range 42%-56%). 

Within the medical software domain, there was more 
satisfaction with some programs than others. Nearly 
three quarters of respondents were satisfied with the 
5-Minute Clinical Consult, while less than one third 
were satisfied with Epocrates qid. This higher satis-
faction with medical software over the software that 
is included with the Palm (calendar, to-do list, notes, 
and phone/contact list) has not been shown by other 
investigators (who used frequency of use as a surrogate 
for satisfaction).20 Many physicians added software and/ 
or stated an interest in receiving software in the future. 
The majority of these added or requested programs 
were drug databases, medical calculators, and general 
medical texts/databases. It is not clear from our study 
why physicians were not as satisfied with Epocrates qid 
or the reasons why they desired to acquire additional 
drug database software. This use and needs assessment 
may aid others in choosing software packages they may 
bundle for the teachers in their program.

Nearly all of the physicians who accepted a PDA 
and were using them 1 year later reported using them 
in the clinical setting. More than two thirds of these 
physicians felt that using them had a positive influence 
on patient care. Such point-of-care use of PDAs in the 
medical setting is consistent with other studies.6,20 Our 
study may also have shown an ancillary benefit of im-
provement in technology use, as measured through an 
increase in self-reported computer skills, particularly 
around high-speed connection to the Web, downloading 
software from the Web, and synching a PDA. However, 
we cannot state categorically that this finding is a result 
of receiving a PDA since we have no “before” data other 
than respondent self-reports to prove this assertion.

Limitations
This study had a high response rate, yielding greater 

validity and generalizability than other survey-based 
PDA studies. Yet, there are also limitations. In par-
ticular, we did not use a validated survey instrument 
to assess PDA use. The subset of questions used in this 
study was extracted from a previously validated survey 
of physician computer use, but these questions did not 
specifically address PDA use. 

In addition, the use of self-report instruments has 
inherent limitations. Thus, the data may be skewed by 
response bias, influencing responses on both ends of 
the spectrums of acceptability, effects, and outcomes 
of our PDA offering. Finally, this study was a “one off” 
intervention where PDAs and software were offered 
once with no follow-up support or follow-up software 
offers. Nonetheless, this study does demonstrate im-
portant issues that should be addressed in any similar 
program of providing PDAs to undergraduate com-
munity preceptors. 

Conclusions
PDAs appear to be an acceptable alternative to 

monetary payment for rural community-based family 
physician undergraduate preceptors, as demonstrated 
by the large proportion of our preceptors who chose 
to receive a PDA offered in lieu of an equivalent pay-
ment for teaching. Physicians reported that the choice 
of a PDA was an opportunity to learn more about the 
specific technology—tapping into this perceived need 
by preceptors improved the success of this PDA reward 
program. 

Community preceptors showed a range of satisfac-
tion with the software provided on their PDA, but 
many had technical problems. The significant nonuse 
rate at 1 year demonstrates that technical assistance 
should be available to provide training and ongoing 
support, particularly around software activation and 
reactivation. 

It is encouraging that recipients of the PDAs reported 
using their PDA primarily in the clinical setting and 
feel that their PDA has had a positive impact on patient 
care. These two findings may help further justify such 
reward programs to potential future funders. 

Finally, preceptors reported an interest in additional 
software for their PDA as a reward for future teach-
ing, thus showing that this program created potential 
future opportunities to support and reward preceptors 
for teaching. It is clear that such technological rewards 
for teaching are appreciated and used, and as such the 
users need to be supported by the providers in the use 
of this technology. Other teaching programs can look 
to this study to inform them when they choose to offer 
the same or similar rewards for teaching. 
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