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Background:	
  The successful integration of mobile information technology (IT) and existing health
information technology (HIT) requires a critical evaluation of factors that may impede implementation
and end-user perceptions of new technology.
Purpose:	
  Using a mixed-method approach researchers interviewed and issued questionnaires to a family
medicine faculty and residents to ascertain: 1) usability of iPad features and functions in a practice
setting, and 2) perceptions of barriers to and support for implementation of HIT in a clinical setting.	
  
	
  
Methods:	
  Two faculty physicians and one resident were interviewed to discuss the HIT infrastructure
for the clinical site, as well as attitudes and preferences about iPad usability. Qualitative data was
transcribed and analyzed. Resident and faculty physicians (n=42) from a family medicine residency
completed an American Medical Association survey on HIT readiness. Descriptive and non-parametric
statistics were tabulated.	
  
Results:	
  Both interview and survey participants reported individual readiness for HIT adoption, while
listing environmental barriers. Interview participants also described physical and software features of the
iPad they would find useful in practice. Survey respondents reported clinical staff readiness as a strength
for adoption of HIT.	
  
Conclusion:	
  Participants reported readiness to integrate HIT into clinical practice and have a clear idea of
useful device features. HIT adoption may be hampered by environmental factors, and future research
should focus in this area.	
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Introduction	
  
With technology advancing at a rapid rate, health
care professionals face numerous opportunities and
options for incorporating health information
technology (HIT) into practice. Electronic-based
health information has been shown to decrease
redundant treatments and improve decision©JOURNAL	
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making.1-4 One device demonstrating promise in the
medical setting is the Apple iPad tablet, the industry
leader in terms of available applications (apps).5
Since its unveiling in early 2010, the iPad has been
adopted by the medical community for education,6-8
surgical
assistance,9
and
provider-patient
10
communication assistance.
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For both physicians and patients, the adoption of
new HIT such as the iPad, is determined by a
combination of environmental (e.g., integration
across organizational boundaries, interface with
multiple electronic health record (EHR) systems,
legal concerns regarding patient privacy) and
individual factors (e.g., daily work flow issues,
concerns about control, autonomy, authority and
trust regarding the use of individual information, and
motivation to change to another device).11 Family
medicine doctors often work autonomously,
allowing them the opportunity to adopt technology
in a more flexible fashion.5 To efficiently integrate
HIT into this setting, it is necessary to evaluate what
may impede implementation such as integrating
workforce IT systems with clinical needs and
patients level of e-health literacy or perceptions of
usefulness.5, 12, 13
Since HIT has the potential to positively influence
communication and health outcomes, it is important
to understand the process of HIT adoption in order
to effectively promote its use. Little is known about
the environmental and individual factors influencing
HIT adoption.14 This mixed-method study was
conducted to ascertain: 1) understanding of specific
HIT features and functions (individual factors), and
2) perceptions of barriers to and support for
implementation of HIT in a practice setting
(environmental factors).

Methods
Participants
This study included resident and faculty physicians
from a family medicine residency ambulatory office
located in an urban Midwestern community that had
recently implemented the iPad into practice (< 1
year use). Prior to implementing the iPad, ten faculty
members and resident physicians were asked to pilot
the technology for one year. During this time the
physicians were encouraged to download and use
any free applications for clinical use. The iPads
were encouraged for use during clinical encounters
and for activities that would enhance workflow such
as for charting. Additionally, the iPad could be
taken home to use for work purposes at the
physician’s discretion. A random selection of
individuals who had piloted the iPad from different
specialties participated in the in-depth interviews for
this study.
Procedures
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The study was approved by the University
Institutional Review Board. This two-part study
included a paper-based survey and in-depth
interviews with physicians. All faculty and resident
physicians were eligible to participate. The inclusion
criteria included: (1) English-speaking, (2) faculty or
resident physician, (3) able to use a computer; and
(4) able to provide informed consent.
Surveys - To assess HIT readiness, a modified
version of the previously validated AMA survey on
readiness was used.15 The authors selected the AMA
survey due to experience using the tool when
consulting with agencies on HIT readiness. The
survey was modified by changing the language in a
few of the statements and removing two statements
in an effort to make the survey more applicable to
the study population. Participants were recruited and
completed the assessment anonymously during noon
conferences over a three month period from
February to May 2011. The survey consisted of 22
items designed to assess physician attitudes and
knowledge of technology use in the clinical setting.
No incentive was provided to interview or survey
participants. In-depth interviews with one-on-one
facilitators lasted approximately 30 minutes. Each
session was led by a trained facilitator and staffed by
at least one note taker. After each interview, the
team reviewed the findings of the session.
Descriptive statistics were tabulated from survey
data. The continuous variables were analyzed with
the Mann Whitney test for non-normal distributions.
All statistical tests were two-tailed and alpha =.05.
In-depth interviews - Transcribed notes from each
interview were analyzed according to the qualitative
methods. The notes were transcribed into an
electronic version. Research team members cut full
quotes that concisely summarized points and used
them to describe emergent themes. Emergent themes
were categorized and transcripts from each interview
were combined and compared.16

Results
Surveys
Forty-two (n=42) resident and faculty physicians
from a family medicine residency ambulatory office
completed the survey. The majority of participants
were white (86%) and were 21-30 years old (50%).
Resident physicians represented 63% of participants.
Gender of participants was evenly distributed, with
48% male and 52% female. All demographics are
reported in Table 1.
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Twenty-two statements regarding readiness to
implement HIT were included in the paper-based
survey. Participants were asked to indicate a
response to each statement on a Likert-type scale
from 1 (strongly disagree) to 5 (strongly agree). All
results and statements are summarized in Table 2.

The Mann-Whitney U test was used to compare
faculty and resident responses to each survey
question. Faculty and resident physicians reported a
statistically significant difference on one question,
“Your practice has a strong track record of
successfully implementing information technology
for use in clinical care.” Faculty reported a mean
value of 4.07 and residents reported 3.32 (U=119,
p=.041). These findings are reported in Table 3.
There were no statistically significant differences
based on gender or by age when comparing those 30
years old and under to those over 31 years and older.
In-depth interviews

Table 1 - Demographic Information of Survey Participants
(n = 42)

Respondents most strongly agreed with statements
that fell within three factors, including HIT use,
readiness, and physician and staff perceptions of
HIT. Items with the highest mean rating included
“Physicians in your practice will regularly use an
[electronic health record] EHR or other automated
system to retrieve patient information” (mean 4.69)
and “Physicians in your practice will regularly use
an electronic health record system to document
patient
care
during
clinical
encounters”
(mean=4.67).
In terms of workplace relationships affecting HIT,
the items “Physicians and clinical staff in your
practice are willing to change how they work if
needed to improve patient care,” (mean=4.03); “In
your practice, physicians and staff trust each other,
work well together in teams, and are willing to be
accountable for using HIT to improve patient care,”
(mean=4.00); and “Most physicians and clinical staff
in your practice see EHR systems as critically
important to their future success,” (mean=3.93) were
other top agreement statements (Table 2).The items
with the lowest mean ratings were “Your practice
will provide meaningful incentives to reward
appropriate clinician use of HIT” (mean=2.78) and
“HIT vendors doing business with your practice
consistently provide functional, sustainable products
and timely, high-quality support services”
(mean=2.63) (Table 2).
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Two faculty physicians (n=2) and one resident
physician (n=1) were interviewed to discuss the HIT
infrastructure within which they worked, as well as
attitudes and preferences about iPad usability.
Interview responses included themes of HIT
infrastructure, iPad functionality, and iPad potential.
Participants indicated the presence of general iPad
security issues, as well as compatibility with current
electronic health records (EHR), as barriers to
successful integration of the iPad into clinical
practice. Interviewees suggested that support from a
dedicated IT department would be necessary to
overcome these. One participant concluded, “IT has
to be behind whatever devices you use.”
In terms of functionality, participants indicated that
both physical design characteristics and software
functions of the iPad were important. Features such
as light weight, small size, touch screen, camera,
long battery life, and ease of charging were deemed
helpful for a practice setting. Necessary software
functions included simple interface, video
conference applications, speed, and access to
electronic medical records. At the time of this study,
the iPad’s inability to multitask was identified as a
limitation, “Well, you can’t multitask like you can in
windows.”
Participants ended by expanding on potential uses
for the technology in the clinic including educational
videos for patients, the possibility of improving the
quality and amount of physician notes in patient
files, and enhanced communication between
providers and patients (e.g., displaying images such
as the high fidelity x-rays, anatomically correct
drawings provided by various apps, and offering
ability to print patient resources in real-time).
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Table 2 - Survey Results Ranked by Mean
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Table 3 - Comparison of Faculty and Resident Survey Responses
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Discussion
Participants from the in-depth interviews highlighted
several important factors about the implementation
of HIT devices. Specifically, how physicians use the
iPad within clinical care was explored. First, the
device was seen as a compliment to the existing
electronic infrastructure. This could have important
implications for primary care providers as the
current infrastructure is examined and enhancements
are planned. In the future, the iPad could permit
continuous data entry into EHR systems as well as
the addition of photograph documentation to support
notes.
Results from the survey indicated that physicians
regularly used their electronic health record system
during clinical encounters to retrieve patient
information. Physicians indicated they were willing
to change their behaviors to improve patient care,
and believed they work in a supportive staff
environment. These findings suggest that in order to
successfully implement and sustain HIT, primary
care clinics must address aspects of HIT use that
extend beyond the device itself. Responses to the
survey indicate environments conducive to the use
of HIT may require members that see the tool as
important to improving patient care and whose work
environment contains trust and cooperation among
co-workers. Trust has been identified as necessary
for producing a successful work environment and
this becomes especially important during
organizational transitions or transformations.17, 18
The iPad itself possessed physical and software
features that made it useful to the physician
participants in this study. However, the device’s
limitations included inability to multitask and the
compatibility with secure networks (or inability to
use 3G network within a secure system). Interview
participants shared concerns that these issues with
security and compatibility could potentially prevent
the adoption of new HIT in many medical centers.
Limitations
There were several limitations identified in this
study. The population was limited to a single
clinical site in a Midwestern location and no
comparison group was included in the study.
Participants included mostly Caucasians, 30 years of
age or less. Despite these limitations, this study
provides one statement in a larger conversation
about the potential barriers and favorable conditions
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for successful integration of HIT into the clinical
setting and indicates a clear direction for future
research on collaboration between IT programs and
clinical staff and the requisite environmental work
conditions
needed
for
successful
HIT
implementation.
This study was not sufficiently powered and only
univariate statistics were used. The lack of effect
size limits the interpretation of the HIT readiness
survey findings. For the qualitative data, saturation
was not reached due to the small number of
participants interviewed.
This study, although
underpowered, serves as a preliminary investigation
to assess the use of the Apple iPad in a clinical
setting as a part of patient care. The findings were
valuable to the organization that implemented use of
the iPad and has aided in their logistical
determinations for more widespread implementation
of this tool.
There is the possibility of bias from the sample of
faculty and residents used for the in-depth interviews
as they also participated in piloting the iPad. The
sample used for this study was a random selection of
the individuals who piloted the iPad and who were
instrumental in assisting with the implementation of
the iPad for the study clinic. It was the decision of
the research team to gather the perception and
opinions of this group rather than the group at large,
as the team thought that their experiences would
provide a richer context of the usability of the iPad’s
features and functions as well as perceived barriers
and supports in a medical clinic.

Conclusion
Health information technology can improve a
physician’s access to EHRs which has positive
benefits for treatment and decision making1-4 and
may provide an improved method for connecting
and educating patients. This study found that the
Apple iPad, was readily adopted into practice
receiving primarily favorable remarks from study
participants. Supports for the use of HIT involved a
mixture of features, (camera, light weight, etc.)
functionality, (easy-to-use interface) and the
environment in which the device was used (trust,
cooperation, and understanding the relevance of the
tool). Barriers to the implantation of the iPad
included the need for dedicated IT assistance to
overcome identified security and compatibility
issues and the inability to multitask. Future research
of HIT needs to take place not in the study of
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physician understanding and readiness, but in the
physician’s work environment. Communication
between physicians, hospital administration, vendors
and dedicated IT professionals will be essential, as
the needs for security and functionality are balanced.
The potential exists for HIT to positively impact
health and patient-provider communication, but
before HIT such as the Apple iPad is readily adopted
in the clinical setting, certain barriers should be
identified and addressed.
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