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Assessing the Impact on Patient–Physician Interaction
When Physicians Use Personal Digital Assistants: A
Northeastern Ohio Network (NEON®) Study
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Background: The effects of the use of technological devices on dimensions that affect the physician-
patient relationship need to be well understood.

Objectives: Determine patients’ perceptions of physicians’ personal digital assistant (PDA) use, com-
paring the results across 8 physician-patient dimensions important to clinical interactions.

Results: Patients completed anonymous surveys about their perceptions of physician PDA use. Data
were collected during 2006 and 2007 at 12 family medicine practices. Survey items included physician
sex, patient demographics, if physicians explained why they were using the PDA, and Likert ratings on 8
dimensions of how a PDA can influence physician-patient interactions (surprise, confidence, feelings,
comfort, communication, relationship, intelligence, and satisfaction). The survey response rate was
78%. Physicians explained to their patients what they were doing with the PDA 64% of the time. Logistic
regression analyses determined that patients of male physicians, patients attending private practices
and underserved sites, patients with Medicaid insurance, and patients who observed their physician
using a PDA during both the index visit and at least one prior visit were more likely to receive an expla-
nation of PDA use. Most importantly, physician-patient communication was rated significantly more pos-
itive if an explanation of PDA use was offered.

Conclusion: Patients rate interactions with their physicians more positively when physicians explain
their PDA use. (J Am Board Fam Med 2009;22:353–9.)

Physicians should be able to identify and take ad-
vantage of therapeutic elements present during
their interactions with patients.1 When properly

managed, physician-patient interactions in and of
themselves can have distinct therapeutic benefits
that impact patient outcomes.1,2 One of the most
important determinants of patient satisfaction is
the physician-patient relationship, especially in re-
lation to the physician’s communication skills, abil-
ity to engage the patient, and their development of
empathy.3 Effective communication skills result in
more satisfied patients and better outcomes,
whereas poor communication skills lead to patient
dissatisfaction and poorer outcomes, especially
when the patient perceives insensitivity from their
physician.4–6 However, in the Information Age, the
practice of modern medicine often relies more on
technologically enhanced diagnostic and therapeu-
tic techniques and sometimes seems to minimize
the potential healing benefits of the physician-pa-
tient relationship.1

A recent advance in clinical management is the
increased use of electronic medical devices during
research and practice.7 One example is the personal
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digital assistant (PDA). Physicians’ use of PDAs
continues to increase and, depending on the set-
ting, ranges from 45% to 87%.8,9 Physicians report
that PDAs improve access to medication informa-
tion, improve practice efficiency, and influence
clinical decision making and patient management
options.9–12 However, at the same time, physicians
gazing at a computer monitor and typing on a
keyboard during the physician-patient interaction
have been shown to affect the interaction nega-
tively because of a significant decrease in dia-
logue.13

Considering present trends, electronic medical
devices undoubtedly will continue to play a prom-
inent role in health care delivery. Therefore, it is
important to determine the comprehensive effects
of the use of electronic devices on all the dimen-
sions that affect the physician-patient relation-
ship.14 It is critical to determine whether electronic
devices used at the point of care negatively affect
the physician-patient relationship14 and, if they do,
what solutions can be implemented to overcome
this barrier? There also are significant concerns
that the benefits from the use of electronic medical
devices will not be distributed equally across socio-
demographic groups determined by sex, race, and
socioeconomic status.15

Given the potential positive and negative effects
of physician PDA use on the physician-patient re-
lationship, the objectives of this study were to (1)
determine patient perceptions of physician PDA
use during primary care health encounters; (2)
compare the results across a variety of physician-
patient dimensions critically important to mutually
beneficial clinical interactions; (3) compare results
across 3 different types of clinical settings; (4) iden-
tify independent predictors of physicians who com-
municate to patients why they are using a PDA in
the examination room; and (5) evaluate the effect of
sociodemographic groups.

Methods
The study sites were 12 primary care medical prac-
tices that are members of the Northeastern Ohio
Network, the practice-based research network of
the Department of Family Medicine at the North-
eastern Ohio Universities Colleges of Medicine
and Pharmacy in Rootstown, OH. Data were col-
lected between the autumn of 2006 and the spring
of 2007. The participating clinical sites included 6

family medicine residency training programs affil-
iated with the medical school, 3 clinics for the
medically underserved, and 3 community-based
primary care physician offices. Eligible patients
were adults 18 years of age and older, able to speak
and read English, who had witnessed their physi-
cian using a PDA during their index physician-
patient encounter or a previous visit.

After an office visit was completed, a trained
research assistant approached eligible patients in
the waiting room before they left the office and
asked them about their willingness to complete an
anonymous survey about their perception of their
physician’s use of a PDA. During data collection,
the research assistant carried a PDA in case patients
did not know what one was. Survey items included
patient age, race, sex, education, insurance status,
physician sex, whether the physician used a PDA
during the present office visit or during a previous
office visit, and whether the physician explained to
the patient why the PDA was being used.

In addition, patients evaluated 8 patient-cen-
tered dimensions of the physician-patient relation-
ship using a 5-point Likert-scale: (1) How surprised
were you that your doctor used a PDA? (2) How
did the PDA affect your confidence in your doctor?
(3) How did the PDA make you feel about your
doctor? (4) How comfortable were you with your
doctor using a PDA? (5) How did the PDA affect
your communication with your doctor? (6) How did
the PDA change your relationship with your doctor?
(7) How smart do you think your doctor is because
he/she used a PDA? and (8) How did the PDA
affect your satisfaction with the visit? Patients who
were uncomfortable with their physician using a
PDA were asked to report the reasons why they felt
uncomfortable. To help physicians adhere to their
normal practice routines, the physicians who par-
ticipated were told only that there was a study
being conducted in their practice, but were not
informed about the nature of the study. All the
participating physicians were experienced in having
research studies conducted at their sites.

Percentages and measures of central tendency
and dispersion were used to describe the study
population and responses to the Likert-scaled
items. Multivariate logistic regression was used to
determine relationships among the items and to
determine which factors, if any, predicted whether
or not physicians explained to patients what they
were doing with the PDA.16 Patient sex, race, and
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age were automatically included in the logistic re-
gression model to test and control for the effects of
basic patient demographics. To determine the re-
maining factors to be included in the model, biva-
riate comparisons between the outcome (the phy-
sician did or did not explain PDA use) and the
remainder of the survey items were measured using
�2 and t tests. Based on a strategy by Hosmer and
Lemeshow,16 variables whose bivariate tests re-
sulted in P � .25 were included in the initial logistic
model. Variables whose bivariate tests resulted in
P � .25 were excluded from the model.

The Institutional Review Boards at the North-
eastern Ohio Universities Colleges of Medicine
and Pharmacy (Rootstown, OH); The University
of Akron (Akron, OH); and Forum Health (Young-
stown, OH) reviewed and approved the study pro-
tocol.

Results
Of the 366 patients approached who were eligible
to participate in the study, 284 completed the sur-
vey and 82 refused, for a response rate of 78%. The
refusal rate was 30% at the community-based sites,
21% at the residency programs, and 14% at the
underserved clinics. An additional 196 patients
were willing to complete a survey, but were ineli-
gible because they never witnessed their physician
use a PDA during any of their office visits. There
were only 3 eligible patients who did not know that
the PDA was a handheld computer. Before these
patients completed the survey, the research assistant
informed the patients what a PDA was. The descrip-
tion of the study sample is presented in Table 1. The
family medicine residencies contributed the most re-
spondents, followed by community-based sites and
underserved sites, respectively. There were more fe-
male respondents (78%) completing surveys than the
average number of women who were patients at these
sites (66%). Blacks and whites were the only races for
whom data were analyzed because of insufficient sam-
ple sizes for other races. The majority of patient office
visits (73%) involved male physicians as the principal
health care provider. There were 64 patients who
observed their physician using a PDA for the first
time during the index visit. There were 102 patients
who observed their physician using a PDA both dur-
ing the index visit and during at least one previous
visit. There were 118 patients who did not observe
physician PDA use during the index visit, but had
observed PDA use at least once during a prior visit.

Table 2 displays the response categories, means,
standard deviations, and ranges for the 8 patient-
centered, Likert-scaled questions designed to tap
into various dimensions of the physician-patient
relationship. For all 8 questions, a higher response
number indicates a more positive response. For all
of the dimensions reported in Table 2, patients
positively rated their interactions with their physi-
cian when the physician used the PDA. Three pa-
tients responded that they were uncomfortable

Table 1. Description of the Study Sample of Patients
Who Completed the Portable Digital Assistant Survey
(n � 264)

Type of Site n (%)

Community-based 68 (24)
Family medicine residency 189 (67)
Underserved 27 (10)

Patients’ sex
Male 63 (22)
Female 221 (78)

Patients’ race
White 216 (76)
Black 65 (23)
Other 3 (1)

Patients’ age (years)
Mean 44.3
SD 17.0
Range 18–88

Patients’ insurance status
Private only 89 (31)
Medicaid only 74 (26)
Free/self pay/sliding scale 64 (23)
Medicare only 25 (9)
Medicare/private 17 (6)
Medicaid/Medicare 15 (5)

Patients’ highest level of education (years)
0–8 8 (3)
9–11 23 (8)
High school graduate 91 (32)
Technical school graduate 22 (8)
13–14 86 (30)
15–16 42 (15)
17–18 12 (4)

Physicians’ sex
Male 206 (73)
Female 78 (27)

Patient-physician gender pair
Female patient/male physician 152 (54)
Female patient/female physician 69 (24)
Male patient/male physician 54 (19)
Male patient/female physician 9 (3)
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Table 2. Descriptive Statistics for the Likert-Scaled, Patient-Centered Survey Items

Response Options N (%) Mean (SD)

How surprised were you that your doctor used a PDA? (N � 284)
1 � Extremely surprised 4 (1) 4.2 (1.1)
2 � Very surprised 18 (6)
3 � No effect 63 (22)
4 � A little surprised 43 (15)
5 � Not surprised at all 156 (55)

How did the PDA affect your confidence in your doctor? (n � 282)
1 � Much less confidence 4 (1) 3.5 (0.9)
2 � A little less confident 9 (3)
3 � No change in confidence 178 (63)
4 � A little more confident 36 (13)
5 � Much more confident 55 (20)

How did the PDA make you feel about your doctor? (n � 283)
1 � Many more bad feelings 0 (0) 3.6 (0.8)
2 � Some bad feelings 4 (1)
3 � No change in feelings 171 (60)
4 � Some good feelings 51 (18)
5 � Many more good feelings 57 (20)

How comfortable were you with your doctor using a PDA? (n � 283)
1 � Much less comfortable 2 (1) 3.5 (0.9)
2 � Somewhat less comfortable 7 (2)
3 � No change in comfort 171 (60)
4 � Somewhat more comfortable 45 (16)
5 � Much more comfortable 58 (20)

How did the PDA affect your communication with your doctor? (N � 284)
1 � Much worse 0 (0) 3.4 (0.7)
2 � Somewhat worse 7 (2)
3 � No effect 206 (73)
4 � Somewhat better 35 (12)
5 � Much better 36 (13)

How did the PDA change your relationship with your doctor? (N � 284)
1 � Much less personal 0 (0) 3.2 (0.6)
2 � Somewhat less personal 10 (4)
3 � No change 237 (83)
4 � Somewhat more personal 19 (7)
5 � Much more personal 18 (6)

How smart do you think your doctor is because he/she used a PDA? (N � 284)
1 � Much less smart 0 (0) 3.5 (0.8)
2 � Somewhat less smart 5 (2)
3 � No change 171 (60)
4 � Somewhat more smart 60 (21)
5 � Much more smart 48 (17)

How did the PDA affect your satisfaction with the visit? (N � 284)
1 � Much less satisfied 0 (0) 3.4 (0.8)
2 � Somewhat less satisfied 5 (2)
3 � No effect 190 (67)
4 � Somewhat more satisfied 49 (17)
5 � Much more satisfied 40 (14)

PDA, personal digital assistant.
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with the physician using a PDA and gave the rea-
sons why they were uncomfortable: (1) “I feel that
sometimes they can overlook things on a computer
that they would not overlook on paper”; (2) “It
gives you the first thought that they may not know
what they are doing”; and (3) “What would happen
if the computer lost my records?” Physicians ex-
plained to their patients what they were doing with
the PDA 64% of the time (179 of 279, 5 missing
responses).

Factors that satisfied the inclusion criteria for
being in the initial multivariate logistic model were
physician sex; patients with only Medicaid insur-
ance; patients with only Medicare insurance; the
type of clinic; patients who observed their physician
using the PDA during both the index visit and
during at least one previous visit; and the Likert-
scaled items on confidence, feelings, comfort, com-
munication, relationship, and satisfaction. Patients
who were first-time observers of physician PDA
use, patients with only Medicare insurance, and the
Likert-scaled items for confidence and satisfaction
were dropped from the model because they were
not significantly related to physician explanation of
PDA use when controlling for the other initial
factors tested. Bivariate correlations among the re-
maining patient-physician dimensions of feelings,
comfort, communication, and relationship indi-
cated possible multicolinearity (Pearson r ranging
from 0.4 to 0.8, depending on the pair of variables
tested). Communication best represents the “team”
approach currently used by patients and physicians
as they seek to resolve health care issues, and it also
had the strongest bivariate relationship with the
dependent variable (explaining the use of a PDA)
and thus was selected for inclusion in the logistic
model. The items concerning feelings, comfort,
and relationship were dropped from the model.

Table 3 presents the multivariate logistic model.
Controlling for all of the other variables in the
model, male physicians were nearly twice as likely
as female physicians to explain their use of the PDA
to the patient. Private-practice, community-based
physicians and physicians caring for patients in sites
for the medically underserved were more than 3
times as likely to explain PDA use to their patients
than residency-based physicians. Medicaid patients
were nearly 2.5 times more likely than patients with
other types of insurance to receive an explanation
of their physicians’ PDA use. Patients who ob-
served their physician using a PDA during both the

index visit and at least one previous visit were more
than 2 times more likely to receive an explanation
of PDA use. First-time observers of physician PDA
use were not more likely to receive an explanation
of PDA use. Most importantly, physician commu-
nication was rated more positively by the patient if
the physician explained why the PDA was being
used. There were no significant effects by patient
sex, race, or age.

Discussion
During the past few years, the physician-patient
relationship has evolved from the physician assum-
ing principal responsibilities for patients’ health
care to a situation where patients and physicians
often work together to resolve health care issues.17

The manner in which physicians use computers at
the point of care has the potential to profoundly
affect the physician-patient relationship, positively
or negatively, depending on the behavior of the
physician.1–6,9–14 Communication issues are one of
the most important aspects of the interaction be-
tween the physician and the patient. Approximately
75% of primary care patients prefer that treatment
decisions are made in conjunction with their phy-
sician.18 Empathy, reassurance, support, providing
explanations, positive reinforcement, and informa-
tion sharing all have been associated with positive
health outcomes.19 Compared with a control
group, patients of physicians who completed a pro-
gram to enhance the communication skills of health
care professionals had shorter hospital stays, im-
proved outcomes, and rated more highly the qual-

Table 3. Predictors of Physician Explanation of
Personal Digital Assistant (PDA) Use, Controlling for
Patient Demographics (Logistic Regression Model)

Variable
Odds Ratio
(95% CI)

Patient sex 1.355 (0.695, 2.643)
Patient race 1.725 (0.888, 3.352)
Patient age 0.988 (0.971, 1.006)
Male physician 1.875 (1.013, 3.470)
Private site 3.167 (1.519, 6.604)
Underserved site 3.522 (1.258, 9.861)
Medicaid 2.543 (1.206, 5.362)
Patients who observed PDA use* 2.238 (1.237, 4.046)
Communication 2.187 (1.345, 3.487)

*Patients who observed physician PDA use both during the
index visit and at least one previous visit.
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ity of communication with health care providers.20

At the same time, it has been shown that computers
in the examination room can affect physician-
patient communication negatively by limiting dia-
logue.13 Mueller and colleagues21 found that 57%
of new internal medicine faculty reported that they
would benefit from additional communication
training.

Our study found that patients rate their interac-
tions and communications with physicians more
positively when their physician explains why they
are using the PDA. It is possible that the process of
informing patients about the details of office visit
procedures may facilitate the overall quality of pa-
tient-physician communication and ultimately im-
prove patient care. It would seem that what is
important is patient perceptions of the quality of
the interaction with their physician in terms of
patient-perceived “better communication” and
“personability” of the interaction.

Female physicians are often better communica-
tors than male physicians,22 but our study found
that male physicians were nearly twice as likely as
female physicians to explain PDA use. One possible
explanation for our results regarding physician sex
is that there is some indication that male physicians
are trying harder to establish a more patient-cen-
tered approach during clinical management.23 In
addition, Aruguete and Roberts24 found that study
participants recalled more information when a male
physician was controlling rather than affiliative,
suggesting that communication style may be more
important than the sex of the physician.

Finally, it is possible that both the sex of the
physician and residency site factors results are
caused by different levels of practice experience
between residencies, private practices, and clinics
for the underserved. All of the participating physi-
cians from private practice and underserved clinics
were experienced physicians with years of practice
using a PDA during patient care. However, in the
residency sites, nearly all the physician-patient in-
teractions were with third-year family medicine
residents who were younger and less experienced
than the other participating physicians. Physician
age and years of practice were not explicitly col-
lected from patients because many patients of res-
idency sites would be unable to accurately identify
attending physicians versus residents, and, at sites
with multiple physicians, some patients may not be

able to accurately identify the name of the physi-
cian who treated them.

Concern has been expressed that the benefits of
the use of electronic medical devices will not be
distributed equally across demographic and socio-
economic groups, ie, the more well-to-do may be
expected to receive more benefits.15 However, we
did not find an unequal distribution in our study.
There were no significant differences between re-
ceiving an explanation of PDA use from the physi-
cian with respect to patient age, sex, or race. A
somewhat surprising result was that patients who
only had Medicaid insurance were 2.5 times more
likely to receive an explanation of PDA use than
patients with other types of insurance. One possible
hypothesis concerning this finding is that physi-
cians may take greater care to explain what they are
doing with electronic medical devices when man-
aging a more vulnerable patient population. An-
other possibility is that the physician may think that
the uninsured patient is more likely never to have
ever seen a PDA.

The goal of this study was to understand the
impact of a PDA on the physician-patient rela-
tionship so that we can begin to design more
effective strategies to enhance physician-patient
interactions while minimizing the pitfalls and
maximizing the benefits of using technological
and electronic devices in the examination room.
Based on our results, we recommend that (1) phy-
sicians always explain to patients what they are
doing when using electronic medical devices in the
examination room; (2) attending physicians located
at training sites should encourage their residents to
explain their PDA use to their patients; and (3)
more physicians learn about and demonstrate the
factors that have been shown to promote healthy
and unhealthy communication patterns with their
patients, including cultural awareness and literacy
issues.

Three limitations of the study are noted. First, a
higher percentage of female patients participated in
the study (78%) than the total average female com-
position of the clinical sites (66%). Second, the
effect of races other than black and white could not
be evaluated because only 3 patients of other races
participated. Third, only 27 patients were recruited
from underserved sites. In terms of the under-
served, our principal reason for soliciting this pop-
ulation was to ensure that we could test the effect of
no insurance. We were successful in doing this by
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combining the 27 underserved patients with 29
residency patients and 8 private-practice patients
without insurance.

Conclusion
Patients rate their interactions and communica-
tions with physicians more positively when their
physician explains why they are using a PDA. It is
possible that improved communication ultimately
improves patient care.
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