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Abstract

Background: The United States government is encouraging physicians to adopt patient portals—secure websites that allow
patients to access their health information. For patient portals to recognize their full potential and improve patient care, health
care providers’ acceptance and encouragement of their use will be essential. However, little is known about provider concerns
or views of patient portals.

Objective: We conducted this qualitative study to determine how administrators, clinic staff, and health care providers at
practices serving a lower income adult population viewed patient portals in terms of their potential benefit, areas of concern, and
hopes for the future.

Methods: We performed in-depth interviews between October 2013 and June 2014 with 20 clinic personnel recruited from
health centers in four North Carolina counties. Trained study personnel conducted individual interviews following an interviewer
guide to elicit perceptions of the benefits and disadvantages of patient portals. Interviews were recorded and transcribed. Research
team members reviewed transcribed interviews for major themes to construct a coding dictionary. Two researchers then coded
each transcript with any coding discrepancies resolved through discussion.

Results: The interviews revealed that clinic personnel viewed patient portals as a mandated product that had potential to improve
communication and enhance information sharing. However, they expressed many concerns including portals’potential to generate
more work, confuse patients, alienate non-users, and increase health disparities. Clinic personnel expected few older and
disadvantaged patients to use a portal.

Conclusions: Given that clinic personnel have significant concerns about portals’ unintended consequences, their uptake and
impact on care may be limited. Future studies should examine ways portals can be implemented in practices to address providers’
concerns and meet the needs of vulnerable populations.

(J Med Internet Res 2016;18(1):e8) doi: 10.2196/jmir.4953
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Introduction

Electronic health records can reduce medical error and enhance
efficiency, particularly by facilitating the sharing of medical
information [1]. Many electronic health records include patient
portals—secure websites where patients can access their health
information, request medication refills, and even communicate
electronically with their health care provider. Recognizing the
potential benefits of electronic health records and patient portals,
the United States government is encouraging their adoption. In
2009, Congress passed the Health Information Technology for
Economic and Clinical Health (HITECH) Act, which authorized
incentive payments to physicians who demonstrated “meaningful
use” of these new systems [2]. Beginning in 2015, providers
who fail to adopt these new technologies will be penalized a
small percentage of their Medicare reimbursements [3].

The Centers for Medicare and Medicaid Services is responsible
for developing the “meaningful use” criteria, which they are
releasing in stages. The initial meaningful use criteria included
items entirely under health care providers’ control, such as
giving visit summaries to patients or electronically sending
medication refills to pharmacies. However, the latest round of
criteria, released in July 2014, included items that require patient
engagement, such as specifying that at least 5% of patients
access their health information through a patient portal [4].

In large health care systems that have implemented patient
portals, the initial response from patients has been tepid. A
2-year study found that only 10% of veterans had authenticated
their patient portal account within the Veterans Health
Administration system [5]. Even in large commercial health
systems, typically less than 30-40% of patients activate their
online access [6-8]. In addition, older patients and those from
vulnerable populations are even less likely to use a patient portal
[7,9,10]. In clinics serving primarily disadvantaged populations,
portal use has been less than 10% [11]. For patient portals to
recognize their full potential and improve patient care, health
care providers’ acceptance and encouragement of their use will
be essential [12-14]. However, little is known about providers’
concerns or views of patient portals.

We conducted this study to learn from the early experiences of
clinics that have implemented or are in the process of
implementing a patient portal. All clinics served a lower income
population, allowing us to specifically examine issues related
to vulnerable groups. We particularly wanted to determine how
administrators, clinic staff, and health care providers viewed
patient portals in terms of their potential benefit, areas of
concern, and hopes for the future. Knowing this information
could help health care systems optimize their use of patient
portals, leading to improvements in patient care and fulfillment
of meaningful use criteria.

Methods

Data collection was completed between October 2013 and June
2014. We conducted this study as part of a larger
multi-component investigation of factors that facilitate or hinder
the use of patient portals among low-income older adults [15].

The project is a collaboration of a large academic medical center,
a state university, and a network of 16 health centers located
across rural North Carolina. The project protocol was approved
by the Wake Forest Baptist Health Institutional Review Board,
and all participants provided signed informed consent.

Participants
We recruited 20 participants from health centers in four North
Carolina counties representing variation on the urban-rural
continuum [16]. The health centers also represented diversity
and included an urban academic health center and three rural
federally qualified health centers. To identify the full spectrum
of barriers and facilitators of patient portal implementation, we
purposefully recruited participants who had varying experience
with portals ranging from current experience to prior experience
to no experience. Investigators selected potential participants
from the health centers to reflect a desired diversity in job
category and geographic distribution. While it is suggested that
12-15 interviews are generally adequate for qualitative research
[17,18], the number is ultimately determined by the researchers.
Based on this study teams’ experience, 20 interviews would
provide ample data to accurately describe health care providers’
experiences with patient portals across various study sites.

Data Collection
Three trained interviewers completed one-on-one in-depth
interviews with each participant. Interviewers met participants
at a location of the participants’ choice, usually their office or
clinic. Following each interview, participants received a small
incentive (US $20) to thank them for their time. All interviews
were audio recorded and transcribed for later analysis. Project
staff contacted potential participants until the desired number
of participants was achieved. Saturation was reached as it was
determined that variability within the dataset had been achieved
and no novel information was being gathered.

Interview Content
The interview was designed to elicit use of technology and
electronic patient information management systems by health
care providers and to understand their perception of patient use
of patient portals (see Multimedia Appendix 1). First,
participants were asked about the use of patient portals in their
practices, including if their practice had implemented a patient
portal, the observed or anticipated impact of a portal on
providers and patients, and the anticipated advantages and
disadvantages of using a patient portal. Second, participants
were asked about any privacy or security concerns regarding
electronic personal health information and concerns their
patients had about using the patient portal. Third, participants
were asked about the environmental and community factors
that impact use of patient portals, including facilitators and
barriers for practitioners and patients.

Analysis
Data analysis was based on a systemic, computer-assisted
approach [19]. Mechanics of data management were
accomplished through the use of ATLAS.ti (Scientific Software
Development GmbH). All interviews were transcribed verbatim,
and each transcript was edited for accuracy. Data analysis began
with the collection and ongoing reflection on interview content
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through listening to interview recordings and reading the
interview transcripts. Research team members reviewed each
interview and recorded themes, patterns, and issues that arose
in those narratives [20].

The entire research team discussed this information and
developed a coding dictionary to reflect themes present in the
interviews as structured according to Davis’ Technology
Acceptance Model (TAM) [21]. Based on Fishbein and Azjen’s
Theory of Reasoned Action and Theory of Planned Behavior
[22], TAM posits the belief-attitude-intention-behavior causal
relationship for predicting acceptance of information technology.
Two beliefs are fundamental determinants of technology use:
perceived usefulness and perceived usability. Perceived
usefulness is “the degree to which a person believes that using
a particular system would enhance his or her job performance,”
while perceived usability is “the degree to which a person
believes that using a particular system would be free of effort”
[21]. Further, perceived attributes are important: users are more
likely to use technology if the applications involved are both
easy to use and meet users’ values and needs [23,24].

During an initial training period, the research team members
practiced coding interviews to reach agreement on assignment
of codes. Each transcript was coded by 2 research team
members, and any differences were resolved through discussion.

This double coding throughout data processing was a check on
completeness and drift from the original code definitions.

Results

Study team members contacted 30 health care providers to reach
our target sample of 20 participants. Among the 10
non-participants, one refused to participate for lack of interest,
3 did not respond, and 6 were added to a waitlist. The 20
participants represented a range of positions from the 4 health
centers (Table 1).

Approximately one-third of participants worked at clinics that
were planning a new portal implementation to replace a prior
portal that was discontinued for lack of use. The prior portal
required an email address to register, and few of these rural
clinics’ patients had email accounts. The planned new portal
does not require an email to register.

Interviews with each participant ranged from approximately 30
minutes to 2 hours in length. Following the structure of our
interviewer guide, we organized our findings along four broad
categories as displayed in Figure 1. Within the categories of
“potential benefits” and “potential disadvantages,” themes
emerged detailing factors that primarily impacted the clinic, the
patients, or the larger health care system.

Table 1. Characteristics of the study sample (N=20).

ValueCharacteristics

Clinic position, n (%)

6 (30)Nurse

8 (40)Physician/advanced practice provider

2 (10)Other non-medical clinicians

4 (20)Clinic manager/administration

Clinic location, n (%)

10 (50)Rural

10 (50)Urban

15 (75)Female, n (%)

44 (24-70)Age, mean (range)

Race, n (%)

9 (45)White, non-Hispanic

4 (20)African American

3 (15)American Indian

4 (20)Other

Availability of patient portal at clinic site, n (%)

6 (30)Active patient portal in place

7 (35)Had portal previously; planning new portal implementation

7 (35)Never had portal; planning first time portal implementation
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Figure 1. Categories of major findings from interviews conducted with clinic personnel.

Reasons for Implementing Patient Portals
The main motivator for implementing patient portals was
external pressure, and in particular, new federally mandated
requirements for “meaningful use” of electronic health records.
We heard concern about being “rated” on portal use in the
future. As one urban physician stated, “So it’s going to be an
issue of ‘How many of your patients are using the patient
portal?’ Two. ‘Oh? Two? Well, you failed’.” Similarly, a rural

clinic administrator offered, “It’s just one more thing that you
have to do, and it’s mandated. You’ve got to do it.”

Potential Benefits of Patient Portals
While feeling pressured to adopt patient portals, staff and
providers see several potential benefits to their use. These
benefits are listed in Table 2 and described in further detail
below.

Table 2. Potential benefits of patient portals identified by clinic personnel.

Representative statementsPotential benefit

Office efficiency

Clinic staff: “If there’s a lot of questions that can be answered through the portal that may cut down on even patients
having to call in…”

Nurse: “If somebody calls just for a prescription refill, they can do that online and save that phone call for somebody
that really, really needs it.”

Decreasing phone calls

Physician: “It’s also a lot easier just to type a message, because I could reply to an email in a few seconds, versus having
to sit down, open a chart, pick up the phone, call, hope they answer, and if they don’t, having to call back later.”

Handling messages more
quickly

Physician: “There are a lot of steps in the process right now of notifying patients to let them know of their lab results.
So if a patient were able to access that without us having to go through so many steps, that would be nice.”

Eliminating need to in-
form patients of normal
results

Patient/caregiver access to information

Clinic staff: “they would get more information,...they would understand more, they would be more informed.”Increasing patient ability
to manage their health

Nurse: “One patient was telling me that their family member was out in California, I think, a long way off, and she was
her power of attorney but she couldn't get out there every time she needed to go to the doctor…but she was able to see
what took place at the doctor’s office, what exactly was going on with her, and she said that helped her make decisions
to benefit the family member instead of make the wrong decision.”

Increasing caregiver
ability to assist with
medical affairs

Nurse: “So I had talked to a couple of patients that had actually gotten on it. They was going crazy. ‘I love it. I love
being in this,’ because they feel like they have some charge on their own health.”

Increasing patient satis-
faction

Information sharing with other health professionals

Physician: “I mean tests are so duplicated when people go to different providers. It’s just ridiculous. And so if you had
a patient who was going to their hematologist, and they were like, ‘Okay, I already got my CBC done at my primary,’
they could just go, ‘Here it is,’ and have a look at it.”

Decreases duplicate tests

Physician: “it’s good because it will allow less miscommunication between providers and less medical errors and less
medication errors.”

Reduces medical error

Improving Office Efficiency
Many staff thought portals could improve office efficiency and
save time, particularly by decreasing the volume of incoming
phone calls for prescription refills and lab result requests.

Nursing and clinic personnel can also triage and address
electronic messages sent via a portal more quickly and
efficiently than a telephone message. As one clinic administrator
noted, “[nurses] get those messages on the computer where
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they’re sitting anyways. So they can quickly see them, cipher
through what the patient said and actually try to get them an
answer even before they call them back.”

Portals may have other unique benefits for clinics where
providers are not present on a daily basis, such as resident
clinics. For these settings, portals give providers immediate
access to patients’ electronic requests, rather than requiring
providers to physically return to the clinic to check a mailbox.
Similar to nursing staff, physicians can also respond to electronic
messages faster than phone messages. In addition, giving
patients online access to their information reduced the need for
staff to notify patients of routine results.

Improving Patient/Caregiver Access to Information
Similarly, portals can save patients time by giving them access
to their health information: “Depending on their jobs or situation
it may be easier for them to just quickly log on and check their
information than having to make a phone call” (Clinic staff
member). This feature was seen as particularly helpful for
requesting prescription refills or making appointments, both of
which can be done via a portal.

Additionally, staff expect portals to help patients better manage
their care by providing them with easy access to their lab results,
medication lists, and visit summaries. This feature could
particularly benefit older adults who may have trouble
understanding information during the medical encounter. One
clinic administrator commented, “If [older adults] are having

difficulty hearing or remembering what the doctor said, they
can look it up.” Granting family members and caregivers access
to patients’ medical information was seen as another benefit of
portals.

Increasing Patient Satisfaction
If these benefits are realized, staff expect patient satisfaction
and trust with the practice would improve. Clinic personnel
observed that early adopters of portals greatly enjoyed the
increased access to their health information. As one clinic
administrator observed, “there’s something about that that gives
you power and control. And everybody likes to know that
they’re in control.”

Improving Information Sharing With Other Health
Professionals
Improving patients’ access to medical records can also improve
information sharing with other physicians, potentially improving
care and decreasing duplicate tests. This improved information
sharing could potentially result in fewer medical errors caused
by patients’ not knowing their medication list, duplicate
prescriptions, or incorrect therapies.

Potential Disadvantages of Patient Portals
Despite these potential benefits, staff expressed many more
concerns about the negative impacts of portals on their practices
(Table 3). In general, their concerns can be categorized into
threats to the practice, threats to patients, and threats to the
health care system.

Table 3. Potential disadvantages of patient portals identified by clinic personnel.

Representative statementsPotential disadvantage

Threats to practice

Nurse: “If the patients don’t wanna wait, they’ll email a hundred times or they’ll call a hundred times.”Potential for high volume of
messages

Clinic Staff: “We’re taking a phone call away but we just added an everyday procedure new thing that has to be
done by the nurse that’s already overwhelmed.”

New time pressures

Nurse: “I saw that a patient thought, ‘Well, since I’m doing this now I don’t need to come to you as much,’ and
that’s fine, but don’t miss your appointments. That part was not so good for us.”

Decrease in office visits

Physician: “you have to be very careful about what you write, how you write, and what you’re telling the patient.”Liability concerns

Threats to patients

Physician: “If a patient had all of that data right in front of them without understanding which values may or may
not be important that could just lead to unnecessary confusion; whereas if you just…go over results in person with
a patient or just send a result card saying your labs are normal you don’t have to go into that level of confusion.”

Causing patient confu-
sion/anxiety

Nurse: “But as far as my older population – when I say “older” I mean 65 and up – I think that it’s gonna be a chal-
lenge, because they don’t understand...And a lot of them don’t really care about that stuff [computers]. I mean, when
they’re 65 and older they come here, they want me to tell them, and that’s it.”

Alienating older patients

Physician: “This is actually going to create a gap between people that are educated and have private insurance, they
can have easier access to health and health questions, and people that aren’t – the barriers are just going to be bigger.”

Widening health disparities

Threats to system

Clinic Administrator: “And they understand that a human error could put some misinformation in there. And then
they’ll say, ‘Well how’re you gonna get it out?’ And that’s a good question you know, that does not happen easy.”

Inaccurate data entry

Clinic Staff: “I guess like anything technology is not perfect so if there were to be any glitches – anything can hap-
pen…but of course with the Internet and with anything there’s going to always be complications.”

System failures

Physician: “People could potentially have medical information leaked through it. If they don’t use a strong password
on their account, it’s certainly possible for someone to gain access to their information.”

Privacy concerns
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Threats to Practice
While some staff saw the potential for portals to improve office
efficiency, many more comments were made about how portals
could hamper workflows and increase stress. Several nurses
and physicians feared some patients would inappropriately send
repeated messages, overwhelming clinic staff. One physician
stated, “I’ve heard of other colleagues who have had patients
who maybe sort of abuse it, and write a little too many emails
back and forth, and are just – you know, it’s one question after
the next after the next after the next.”

The potential demands portals could place upon scarce time
was a theme in several interviews. One physician worried that
patients may expect immediate responses to their electronic
requests. Nursing staff were also concerned about the extra tasks
patient portals would introduce into their days. Just the task of
informing patients of the portal was viewed as a burden. One
nurse in a clinic explained,

It’s hard to take the time with them patients and show
’em—“This is what you have to do, this is what it
is”—because we have like 5 other patients waiting
for that provider in that room. Our goal is to get
everybody out to lunch and then everybody off on time
so there’s no overtime.

Portals also may inadvertently decrease the perceived need for
office visits. As one physician explained, “Like right now there’s
a problem in medicine that people want all their care over the
phone, and this just adds another layer to ‘I want all of my care
for free’.”

We observed some disagreement about whether patient portals
would increase or decrease liability risk. One physician cited
the risk of a privacy breach and a large monetary fine if a
computer containing patient communications were lost. Another
physician viewed electronic exchanges in the portal as being
held to the same standard as an office visit and cautioned, “You
have to also be careful about the information that you send
because any information that you send is like seeing a patient.”
Conversely, another physician felt portals would protect
physicians by saving “a perfect record of the entire
conversation.” If a patient were to later complain, this physician
believed these electronic “records could just be given and
everyone would know exactly what transpired” rather than
having to “go to court.”

Threats to Patients
Some staff and providers were concerned that patients would
not fully understand the information present in the portal,
triggering more phone calls and questions. Physicians remarked
that lab results could be particularly troublesome because
clinically insignificant abnormal results are common. Providers
also felt their older patients would not want to use the portal
and may feel alienated from the practice if they do not. As one
administrator stated, “for younger more tech savvy patients, it’s
awesome and they think it’s great.” However, older patients
could “feel a little left behind” as practices implement portals.
One nurse especially saw this concern for patients who lacked
literacy or technical skills:

Every time they come they have the same question,
the same problem, and they’re just not understanding
it and it makes them feel not wanting to come here if
somebody’s gonna be pushing something like that
[the portal] on them. They feel like we’re pushing it.

Two physicians expressed concerns that patients with insurance,
higher education, or better access to technology would benefit
from the additional services of patient portals while older or
vulnerable patients who do not use portals would become further
disadvantaged. For patients who fail to use a portal, “the barriers
are just going to be bigger” (Physician).

Threats to System
Several staff and providers expressed concerns about the
stability of new technology and security of information.
Administrators and staff acknowledged the inevitability of user
error and the potential for incorrect information to be entered
into charts. New technology was seen as prone to technical bugs
and breakdowns. Last, there was a general concern for the
security of information on the Internet. Any new portal was
seen as “a potential information leak” (Physician) that could
occur through a number of means: a stolen password, a shared
password, or hackers (Physician and Staff at three separate
sites).

Expectations for the Future

Low Expectations for Immediate Use
We found general agreement among staff and providers that
few patients would use a patient portal. For one physician, this
low uptake of the portal was seen as a reality: “Let’s put it this
way, I saw a patient with a resident earlier last week, and it
actually said that they have an active [patient portal] account,
and I was surprised. That’s how infrequently I see people that
have it.” An administrator in a different county described her
experience with a prior attempt to launch a patient portal: “even
with our effort, there was nobody who actually used it after we
had about 100 sign up.”

The low uptake of portals by patients discouraged providers
from using the portals as well: “Because a lot of my patients
haven’t signed up for it, I don’t use it to communicate
systematically with them. I don’t think of sending them letters
or communicating with them on [the portal]” (Physician).
Similarly, a nurse with prior experience with a portal stated,
“they wanted us to check it every day and that type of thing. As
I checked it, like I said, it was the same thing the whole time.
I just stopped checking it.”

Higher Expectations for Future Use
Although staff and providers viewed current use of patient
portals as being very low, they had greater expectations for the
future. Because patient portals are still a relatively new
technology, some envisioned that usage would increase in the
future as the population changes but predicted it would take
several years to see uptake increase significantly (Clinic
administrator). One clinic staff member compared the current
use of portals to the early days of electronic banking: “Like
ATMs and banking I think there would be a transition period
where some people are still going to go inside and want that.”
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Rural/Urban Similarities and the Digital Divide
We found similar attitudes about the barriers to implementing
patient portals in rural and urban clinics, as well as in clinics
with a current active portal compared to those with no portal.
Rather than a geographic digital divide, we observed a divide
defined by age, education, and income. In particular, older adults
were viewed as lacking the skills to operate a computer or
smartphone, limiting their access to the Internet. This lack of
computer literacy was attributed in part to a general
anti-technology attitude among the elderly. As examples, one
nurse stated “a computer scares them to death” and a physician
remarked “[they] don’t typically like computers, even if they
have one.”

All of the clinics in our sample served socioeconomically
disadvantaged patient populations. In these clinics, providers
believed a large number of their patients lacked the education
to know how to use a computer or the income to afford home
access. In some clinics, staff estimated that half the patients had
no home Internet connection. The free Internet access provided
in libraries was viewed as a poor substitute for home access:
“If you are sitting in your house and you have a question about
your medical record, if the practice is open, you’re going to
call. Are you really going to get in the car and drive over to the
library?” (Clinic administrator).

In contrast, clinic providers felt “[patient portals] are a good
idea in the private practice setting, because you have people
who have smartphones, you have people who are
knowledgeable, you have people who know how to navigate
them.”

Discussion

Principal Findings
By interviewing staff and providers from a variety of health
centers, we were able to gather “front line” views of the early
stages of implementing a patient portal. We purposively
recruited clinics that serve a low-income population, allowing
us to identify issues relevant to vulnerable populations. Clinic
personnel in our study identified some benefits to portals, such
as their potential to improve communication, give patients easy
access to information, and enhance information sharing.
However, we heard many more concerns about portals’potential
to generate additional work, confuse patients, and perhaps
alienate non-users. In general, staff saw patient portals as a
mandated product that will rarely be used by older adults. This,
in turn, discouraged providers from embracing this new
technology. Perhaps because providers expected few patients
to actually use the portal, we heard very few concerns about the
potential for portals to shift reimbursable office visits to
un-reimbursable electronic exchanges.

While this study is one of the first to investigate practices’ early
experiences with patient portals, a few other studies have
explored physicians’ thoughts about allowing patients to view
health records or communicate electronically with clinicians.
Similar to our findings, the majority of physicians believed
implementing a patient portal would increase their workload
[25,26]. Likewise, practice managers and physicians who use

electronic communication with patients agree that it creates
more work and adds pressure to their day [27]. In the interviews
we conducted, staff and physicians worried that some patients
may abuse a portal’s easy access to providers. Because
electronic patient-provider messaging is a recent development,
practices should define clear expectations for appropriate use
to guide patients and minimize misuse until new cultural norms
emerge.

Many clinicians in our study feared the information in portals
could confuse patients causing concern and more calls to the
clinic. Some health systems have granted their patients access
to view their health records online. In these systems, the majority
of physicians shared these concerns, yet fewer than 20% of
patients agreed [28]. Another small study of primary care
residents and faculty at a single academic institution found that
after a portal was implemented, only 13% felt their workload
had increased [25]. Although low portal uptake may have
contributed to the minimal change in workload observed, these
and other studies still suggest that clinicians’ fears of patient
confusion and increased messages may not come to fruition
[29,30].

Providers in our study believed few older adults would use a
portal, a belief supported by a study in a large managed care
organization reporting that the oldest adults were the least likely
to log on to their portal [7]. An age-related digital divide may
partially explain this finding. In national surveys, adults in the
oldest age groups are the least likely to use the Internet or email
[31,32]. In addition, those with functional impairments are also
less likely to use the Internet [32,33]. Not surprisingly, patients
without home computers and patients who do not use the
Internet are less likely to register for a patient portal [6,34,35].

Compounding this issue, patients often rate portals as difficult
to use and not user friendly [36]. A recent evaluation of three
currently available personal health records found the majority
of low socioeconomic status adults had difficulty navigating
and using the systems, frequently requiring assistance [37].
Other analyses have found that members of vulnerable
populations including those with less education, lower income,
and low health literacy are the least likely to use the Internet or
enroll in patient portals [7,8,10,13,14,32,38]. Despite this
relatively low use of patient portals, interest in portals and
electronic communication is often higher among racial/ethnic
minorities and those with chronic medical conditions [13,39].
Still, if efforts to reach out to vulnerable populations fails to
occur, health care disparities could increase as portal adopters
reap the benefits of easier access to information leaving
non-adopters behind [40]. Indeed, several studies have found
that portal use is associated with improved patient
self-management of disease, better patient-provider
communication, and use of preventive health services [36,38,41].

Federal meaningful use criteria currently require at least 5% of
a practice’s patients to view, download, or transmit their health
information electronically, and at least 5% of patients must send
a secure electronic message [4]. The Centers for Medicare and
Medicaid recently proposed softening these requirements to at
least 1% of patients accessing their health information
electronically and documenting that a secure electronic
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messaging system was enabled [42]. Given clinics’ concerns
about their low-income patients’ willingness and ability to use
a patient portal, we are in favor of these relaxed requirements.

One of the most common reasons cited by patients for not using
a portal is lack of knowledge or motivation [43]. This finding
suggests that educating patients about the portal could help
lessen the digital divide and prevent health disparities from
increasing. A challenge for health systems will be identifying
who can provide this training. In our interviews, we consistently
heard that both clinicians and medical staff lack the time to take
on extra tasks. Future research should focus on strategies for
increasing portal adoption in vulnerable populations. One study
found that showing a promotional video during a clinic visit
had a small effect on increasing portal registrations [44]. Other
potential strategies could include using non-clinical staff as
trainers, holding workshops for interested patients, and creating
user-friendly online tutorials. In general, clinics that have used
a planned, systematic implementation strategy have seen higher
rates of portal uptake than clinics that rely on clinicians to
inform and enroll patients [45]. However, the importance of
having clinician and provider buy-in before implementation has
also been highlighted [29].

Limitations
Our study has limitations. Because we were primarily interested
in learning how older and vulnerable adults use patient portals,

we selected providers from clinics that serve a primarily
disadvantaged population. The attitudes and barriers we
identified may not be as prevalent in practices serving a higher
socioeconomic patient base. Similarly, although we selected
clinics from a mixture of urban and rural locations, all our study
clinics are located in North Carolina. Different regions of the
country may experience different barriers unique to their
populations. Likewise, clinics that operate under different
reimbursement structures, such as Health Maintenance
Organizations, may view things differently, for example, a
portal’s potential to encourage more out-of-visit communication.

Conclusion
In conclusion, clinic staff from every health center in our sample
recognized potential benefits to patient portals but were also
concerned about the new work and confusion portals could
bring. Uptake of portals was seen as very low, further
discouraging providers from embracing them. Future studies
should examine ways portals can be implemented efficiently in
practices and strategies for increasing portal usage in vulnerable
populations, including older adults. For portals to reach their
full potential and meaningfully improve care, clinicians and
patients will need to view them as a technology that adds value
to care.

Acknowledgments
This work was supported by the Agency for Healthcare Research and Quality [R01 HS021679].

Conflicts of Interest
None declared.

Multimedia Appendix 1
Health Care Providers Interview Guide.

[PDF File (Adobe PDF File), 15KB-Multimedia Appendix 1]

References

1. Buntin MB, Burke MF, Hoaglin MC, Blumenthal D. The benefits of health information technology: a review of the recent
literature shows predominantly positive results. Health Aff (Millwood) 2011 Mar;30(3):464-471 [FREE Full text] [doi:
10.1377/hlthaff.2011.0178] [Medline: 21383365]

2. Marcotte L, Seidman J, Trudel K, Berwick DM, Blumenthal D, Mostashari F, et al. Achieving meaningful use of health
information technology: a guide for physicians to the EHR incentive programs. Arch Intern Med 2012 May 14;172(9):731-736.
[doi: 10.1001/archinternmed.2012.872] [Medline: 22782203]

3. Centers for Medicare & Medicaid Services. 2014 Aug. Payment Adjustments & Hardship Exceptions Tipsheet for Eligible
Professionals URL: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/Downloads/
PaymentAdj_HardshipExcepTipSheetforEP.pdf [accessed 2014-12-19] [WebCite Cache ID 6a6177Hv0]

4. Centers for Medicare & Medicaid Services. 2014. Eligible Professional Meaningful Use Core Measures: Measure 7 of 17
Internet URL: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/
Stage2_EPCore_7_PatientElectronicAccess.pdf [accessed 2015-02-02] [WebCite Cache ID 6a61HoQIY]

5. Shimada SL, Brandt CA, Feng H, McInnes DK, Rao SR, Rothendler JA, et al. Personal health record reach in the Veterans
Health Administration: a cross-sectional analysis. J Med Internet Res 2014;16(12):e272 [FREE Full text] [doi:
10.2196/jmir.3751] [Medline: 25498515]

6. Roblin DW, Houston TK, Allison JJ, Joski PJ, Becker ER. Disparities in use of a personal health record in a managed care
organization. J Am Med Inform Assoc 2009;16(5):683-689 [FREE Full text] [doi: 10.1197/jamia.M3169] [Medline:
19567790]

J Med Internet Res 2016 | vol. 18 | iss. 1 | e8 | p. 8http://www.jmir.org/2016/1/e8/
(page number not for citation purposes)

Miller Jr et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v18i1e8_app1.pdf&filename=c45c091beb92136bbfc6ec8414243df6.pdf
https://jmir.org/api/download?alt_name=jmir_v18i1e8_app1.pdf&filename=c45c091beb92136bbfc6ec8414243df6.pdf
http://content.healthaffairs.org/cgi/pmidlookup?view=long&pmid=21383365
http://dx.doi.org/10.1377/hlthaff.2011.0178
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21383365&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2012.872
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22782203&dopt=Abstract
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/Downloads/PaymentAdj_HardshipExcepTipSheetforEP.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/Downloads/PaymentAdj_HardshipExcepTipSheetforEP.pdf
http://www.webcitation.org/

                                                6a6177Hv0
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/Stage2_EPCore_7_PatientElectronicAccess.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/downloads/Stage2_EPCore_7_PatientElectronicAccess.pdf
http://www.webcitation.org/

                                                6a61HoQIY
http://www.jmir.org/2014/12/e272/
http://dx.doi.org/10.2196/jmir.3751
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25498515&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=19567790
http://dx.doi.org/10.1197/jamia.M3169
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19567790&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


7. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, López A, et al. Social disparities in internet patient portal use in diabetes:
evidence that the digital divide extends beyond access. J Am Med Inform Assoc 2011 May 1;18(3):318-321 [FREE Full
text] [doi: 10.1136/jamia.2010.006015] [Medline: 21262921]

8. Yamin CK, Emani S, Williams DH, Lipsitz SR, Karson AS, Wald JS, et al. The digital divide in adoption and use of a
personal health record. Arch Intern Med 2011 Mar 28;171(6):568-574. [doi: 10.1001/archinternmed.2011.34] [Medline:
21444847]

9. Goel MS, Brown TL, Williams A, Hasnain-Wynia R, Thompson JA, Baker DW. Disparities in enrollment and use of an
electronic patient portal. J Gen Intern Med 2011 Oct;26(10):1112-1116 [FREE Full text] [doi: 10.1007/s11606-011-1728-3]
[Medline: 21538166]

10. Sarkar U, Karter AJ, Liu JY, Adler NE, Nguyen R, Lopez A, et al. The literacy divide: health literacy and the use of an
internet-based patient portal in an integrated health system-results from the diabetes study of northern California
(DISTANCE). J Health Commun 2010;15 Suppl 2:183-196 [FREE Full text] [doi: 10.1080/10810730.2010.499988]
[Medline: 20845203]

11. Ancker JS, Barrón Y, Rockoff ML, Hauser D, Pichardo M, Szerencsy A, et al. Use of an electronic patient portal among
disadvantaged populations. J Gen Intern Med 2011 Oct;26(10):1117-1123 [FREE Full text] [doi: 10.1007/s11606-011-1749-y]
[Medline: 21647748]

12. National Learning Consortium. 2013 May. How to optimize patient portals for patient engagement and meet meaningful
use requirements URL: http://www.healthit.gov/sites/default/files/nlc_how_to_optimizepatientportals_for_patientengagement.
pdf [accessed 2014-12-01] [WebCite Cache ID 6a61M3d5D]

13. Irizarry T, DeVito DA, Curran CR. Patient Portals and Patient Engagement: A State of the Science Review. J Med Internet
Res 2015;17(6):e148 [FREE Full text] [doi: 10.2196/jmir.4255] [Medline: 26104044]

14. Amante DJ, Hogan TP, Pagoto SL, English TM. A systematic review of electronic portal usage among patients with diabetes.
Diabetes Technol Ther 2014 Nov;16(11):784-793. [doi: 10.1089/dia.2014.0078] [Medline: 24999599]

15. Latulipe C, Gatto A, Nguyen H, Miller D, Quandt S, Bertoni A, et al. Design Considerations for Patient Portal Adoption
by Low-Income, Older Adults. 2015 Presented at: 33rd Annual ACM Conference on Human Factors in Computing Systems;
April 18-23, 2015; Seoul, South Korea p. 3859-3868 URL: http://dl.acm.org/citation.cfm?doid=2702123.2702392

16. USDA Economic Research Service. Rural-Urban Continuum Codes URL: http://www.ers.usda.gov/data-products/
rural-urban-continuum-codes.aspx [accessed 2015-02-05] [WebCite Cache ID 6a61PKrBa]

17. Guest G. How Many Interviews Are Enough?: An Experiment with Data Saturation and Variability. Field Methods 2006
Feb 01;18(1):59-82. [doi: 10.1177/1525822X05279903]

18. Sandelowski M. Sample size in qualitative research. Res Nurs Health 1995 Apr;18(2):179-183. [Medline: 7899572]
19. Arcury TA, Quandt SA. Qualitative methods in arthritis research: sampling and data analysis. Arthritis Care Res 1998

Feb;11(1):66-74 [FREE Full text] [Medline: 9534496]
20. Luborsky M. The identification and analysis of themes and patterns. In: Gubrium JF, Sankar A, editors. Qualitative methods

in aging research. Thousand Oaks, CA: Sage; 1994:189-210.
21. Davis FD. Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology. MIS Quarterly

1989 Sep;13(3):319-340. [doi: 10.2307/249008]
22. Fishbein M, Ajzen I. Belief, attitude, intention, and behavior: an introduction to theory and research. Reading, MA:

Addison-Wesley Pub. Co; 1975.
23. Cain M, Mittman R. Diffusion of Innovation in Health Care. Oakland, CA: California HealthCare Foundation; 2002 May.

URL: http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/PDF%20D/PDF%20DiffusionofInnovation.pdf
[accessed 2015-10-14] [WebCite Cache ID 6cH724EE1]

24. Rogers E. Diffusion of Innovations, 5th Edition. New York: Free Press; 2003.
25. Keplinger LE, Koopman RJ, Mehr DR, Kruse RL, Wakefield DS, Wakefield BJ, et al. Patient portal implementation:

resident and attending physician attitudes. Fam Med 2013 May;45(5):335-340 [FREE Full text] [Medline: 23681685]
26. Ross SE, Todd J, Moore LA, Beaty BL, Wittevrongel L, Lin CT. Expectations of patients and physicians regarding

patient-accessible medical records. J Med Internet Res 2005;7(2):e13 [FREE Full text] [doi: 10.2196/jmir.7.2.e13] [Medline:
15914460]

27. Bishop TF, Press MJ, Mendelsohn JL, Casalino LP. Electronic communication improves access, but barriers to its widespread
adoption remain. Health Aff (Millwood) 2013 Aug;32(8):1361-1367 [FREE Full text] [doi: 10.1377/hlthaff.2012.1151]
[Medline: 23918479]

28. Walker J, Leveille SG, Ngo L, Vodicka E, Darer JD, Dhanireddy S, et al. Inviting patients to read their doctors' notes:
patients and doctors look ahead: patient and physician surveys. Ann Intern Med 2011 Dec 20;155(12):811-819 [FREE Full
text] [doi: 10.7326/0003-4819-155-12-201112200-00003] [Medline: 22184688]

29. Wald JS. Variations in patient portal adoption in four primary care practices. AMIA Annu Symp Proc 2010;2010:837-841
[FREE Full text] [Medline: 21347096]

30. Kittler AF, Carlson GL, Harris C, Lippincott M, Pizziferri L, Volk LA, et al. Primary care physician attitudes towards using
a secure web-based portal designed to facilitate electronic communication with patients. Inform Prim Care
2004;12(3):129-138. [Medline: 15606985]

J Med Internet Res 2016 | vol. 18 | iss. 1 | e8 | p. 9http://www.jmir.org/2016/1/e8/
(page number not for citation purposes)

Miller Jr et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21262921
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21262921
http://dx.doi.org/10.1136/jamia.2010.006015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21262921&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2011.34
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21444847&dopt=Abstract
http://europepmc.org/abstract/MED/21538166
http://dx.doi.org/10.1007/s11606-011-1728-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21538166&dopt=Abstract
http://europepmc.org/abstract/MED/20845203
http://dx.doi.org/10.1080/10810730.2010.499988
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20845203&dopt=Abstract
http://europepmc.org/abstract/MED/21647748
http://dx.doi.org/10.1007/s11606-011-1749-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21647748&dopt=Abstract
http://www.healthit.gov/sites/default/files/nlc_how_to_optimizepatientportals_for_patientengagement.pdf
http://www.healthit.gov/sites/default/files/nlc_how_to_optimizepatientportals_for_patientengagement.pdf
http://www.webcitation.org/

                                                6a61M3d5D
http://www.jmir.org/2015/6/e148/
http://dx.doi.org/10.2196/jmir.4255
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26104044&dopt=Abstract
http://dx.doi.org/10.1089/dia.2014.0078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24999599&dopt=Abstract
http://dl.acm.org/citation.cfm?doid=2702123.2702392
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
http://www.ers.usda.gov/data-products/rural-urban-continuum-codes.aspx
http://www.webcitation.org/

                                                6a61PKrBa
http://dx.doi.org/10.1177/1525822X05279903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7899572&dopt=Abstract
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0893-7524&date=1998&volume=11&issue=1&spage=66
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9534496&dopt=Abstract
http://dx.doi.org/10.2307/249008
http://www.chcf.org/~/media/MEDIA%20LIBRARY%20Files/PDF/PDF%20D/PDF%20DiffusionofInnovation.pdf
http://www.webcitation.org/

                                                6cH724EE1
http://www.stfm.org/fmhub/fm2013/May/Lynn335.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23681685&dopt=Abstract
http://www.jmir.org/2005/2/e13/
http://dx.doi.org/10.2196/jmir.7.2.e13
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15914460&dopt=Abstract
http://europepmc.org/abstract/MED/23918479
http://dx.doi.org/10.1377/hlthaff.2012.1151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23918479&dopt=Abstract
http://europepmc.org/abstract/MED/22184688
http://europepmc.org/abstract/MED/22184688
http://dx.doi.org/10.7326/0003-4819-155-12-201112200-00003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22184688&dopt=Abstract
http://europepmc.org/abstract/MED/21347096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21347096&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15606985&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


31. Zickuhr K. Pew Research Center. Washington, DC; 2013 Sep. Who’s not online and why URL: http://www.pewinternet.org/
~/media//Files/Reports/2013/PIP_Offline%20adults_092513_PDF.pdf [accessed 2013-10-21] [WebCite Cache ID 6a67eFkA0]

32. Greysen SR, Chin GC, Sudore RL, Cenzer IS, Covinsky KE. Functional impairment and Internet use among older adults:
implications for meaningful use of patient portals. JAMA Intern Med 2014 Jul;174(7):1188-1190 [FREE Full text] [doi:
10.1001/jamainternmed.2014.1864] [Medline: 24839165]

33. Choi NG, Dinitto DM. The digital divide among low-income homebound older adults: Internet use patterns, eHealth literacy,
and attitudes toward computer/Internet use. J Med Internet Res 2013;15(5):e93 [FREE Full text] [doi: 10.2196/jmir.2645]
[Medline: 23639979]

34. Emani S, Yamin CK, Peters E, Karson AS, Lipsitz SR, Wald JS, et al. Patient perceptions of a personal health record: a
test of the diffusion of innovation model. J Med Internet Res 2012;14(6):e150 [FREE Full text] [doi: 10.2196/jmir.2278]
[Medline: 23128775]

35. van der Vaart R, Drossaert C, Taal E, Drossaers-Bakker KW, Vonkeman HE, van de Laar M. Impact of patient-accessible
electronic medical records in rheumatology: use, satisfaction and effects on empowerment among patients. BMC
Musculoskelet Disord 2014;15:102 [FREE Full text] [doi: 10.1186/1471-2474-15-102] [Medline: 24673997]

36. Kruse CS, Argueta DA, Lopez L, Nair A. Patient and provider attitudes toward the use of patient portals for the management
of chronic disease: a systematic review. J Med Internet Res 2015;17(2):e40 [FREE Full text] [doi: 10.2196/jmir.3703]
[Medline: 25707035]

37. Czaja SJ, Zarcadoolas C, Vaughon WL, Lee CC, Rockoff ML, Levy J. The usability of electronic personal health record
systems for an underserved adult population. Hum Factors 2015 May;57(3):491-506. [doi: 10.1177/0018720814549238]
[Medline: 25875437]

38. Goldzweig CL, Towfigh AA, Paige NM, Orshansky G, Haggstrom DA, Beroes JM, et al. Evidence-based Synthesis Program.
Washington, DC: Department of Veterans Affairs; 2012 Jul. Systematic Review: Secure Messaging Between Providers
and Patients, and Patients’ Access to Their Own Medical Record: Evidence on Health Outcomes, Satisfaction, Efficiency
and Attitudes URL: http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0048536/pdf/PubMedHealth_PMH0048536.pdf
[accessed 2015-12-18] [WebCite Cache ID 6dsMJUy9H]

39. Singh H, Fox SA, Petersen NJ, Shethia A, Street RL. Older patients' enthusiasm to use electronic mail to communicate
with their physicians: cross-sectional survey. J Med Internet Res 2009;11(2):e18 [FREE Full text] [doi: 10.2196/jmir.1143]
[Medline: 19632972]

40. McAuley A. Digital health interventions: widening access or widening inequalities? Public Health 2014
Dec;128(12):1118-1120. [doi: 10.1016/j.puhe.2014.10.008] [Medline: 25458115]

41. Kruse CS, Bolton K, Freriks G. The effect of patient portals on quality outcomes and its implications to meaningful use: a
systematic review. J Med Internet Res 2015;17(2):e44 [FREE Full text] [doi: 10.2196/jmir.3171] [Medline: 25669240]

42. Department of Health and Human Services, Centers for Medicare & Medicaid Services. Medicare and Medicaid Programs;
Electronic Health Record Incentive Program-Modifications to Meaningful Use in 2015 Through 2017. Federal Register
2015 Apr 15;CFR 495:20345-20399.

43. Goel MS, Brown TL, Williams A, Cooper AJ, Hasnain-Wynia R, Baker DW. Patient reported barriers to enrolling in a
patient portal. J Am Med Inform Assoc 2011 Dec;18 Suppl 1:i8-12 [FREE Full text] [doi: 10.1136/amiajnl-2011-000473]
[Medline: 22071530]

44. North F, Hanna B, Crane S, Smith S, Tulledge-Scheitel S, Stroebel R. Patient portal doldrums: does an exam room
promotional video during an office visit increase patient portal registrations and portal use? J Am Med Inform Assoc 2011
Dec;18 Suppl 1:i24-i27 [FREE Full text] [doi: 10.1136/amiajnl-2011-000381] [Medline: 21976028]

45. Krist AH, Woolf SH, Bello GA, Sabo RT, Longo DR, Kashiri P, et al. Engaging primary care patients to use a patient-centered
personal health record. Ann Fam Med 2014;12(5):418-426 [FREE Full text] [doi: 10.1370/afm.1691] [Medline: 25354405]

Abbreviations
HITECH: Health Information Technology for Economic and Clinical Health
TAM: Technology Acceptance Model

Edited by G Eysenbach; submitted 17.07.15; peer-reviewed by D Roblin, U Sakar, S Snipes, J Ancker; comments to author 19.08.15;
revised version received 15.10.15; accepted 05.11.15; published 15.01.16

Please cite as:
Miller Jr DP, Latulipe C, Melius KA, Quandt SA, Arcury TA
Primary Care Providers’ Views of Patient Portals: Interview Study of Perceived Benefits and Consequences
J Med Internet Res 2016;18(1):e8
URL: http://www.jmir.org/2016/1/e8/
doi: 10.2196/jmir.4953
PMID: 26772771

J Med Internet Res 2016 | vol. 18 | iss. 1 | e8 | p. 10http://www.jmir.org/2016/1/e8/
(page number not for citation purposes)

Miller Jr et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.pewinternet.org/~/media//Files/Reports/2013/PIP_Offline%20adults_092513_PDF.pdf
http://www.pewinternet.org/~/media//Files/Reports/2013/PIP_Offline%20adults_092513_PDF.pdf
http://www.webcitation.org/

                                                6a67eFkA0
http://europepmc.org/abstract/MED/24839165
http://dx.doi.org/10.1001/jamainternmed.2014.1864
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24839165&dopt=Abstract
http://www.jmir.org/2013/5/e93/
http://dx.doi.org/10.2196/jmir.2645
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23639979&dopt=Abstract
http://www.jmir.org/2012/6/e150/
http://dx.doi.org/10.2196/jmir.2278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23128775&dopt=Abstract
http://www.biomedcentral.com/1471-2474/15/102
http://dx.doi.org/10.1186/1471-2474-15-102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24673997&dopt=Abstract
http://www.jmir.org/2015/2/e40/
http://dx.doi.org/10.2196/jmir.3703
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25707035&dopt=Abstract
http://dx.doi.org/10.1177/0018720814549238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25875437&dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0048536/pdf/PubMedHealth_PMH0048536.pdf
http://www.webcitation.org/

                                                6dsMJUy9H
http://www.jmir.org/2009/2/e18/
http://dx.doi.org/10.2196/jmir.1143
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19632972&dopt=Abstract
http://dx.doi.org/10.1016/j.puhe.2014.10.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25458115&dopt=Abstract
http://www.jmir.org/2015/2/e44/
http://dx.doi.org/10.2196/jmir.3171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25669240&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=22071530
http://dx.doi.org/10.1136/amiajnl-2011-000473
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22071530&dopt=Abstract
http://jamia.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=21976028
http://dx.doi.org/10.1136/amiajnl-2011-000381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21976028&dopt=Abstract
http://www.annfammed.org/cgi/pmidlookup?view=long&pmid=25354405
http://dx.doi.org/10.1370/afm.1691
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25354405&dopt=Abstract
http://www.jmir.org/2016/1/e8/
http://dx.doi.org/10.2196/jmir.4953
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26772771&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


©David P Miller Jr, Celine Latulipe, Kathryn A Melius, Sara A Quandt, Thomas A Arcury. Originally published in the Journal
of Medical Internet Research (http://www.jmir.org), 15.01.2016. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on http://www.jmir.org/, as well as this
copyright and license information must be included.

J Med Internet Res 2016 | vol. 18 | iss. 1 | e8 | p. 11http://www.jmir.org/2016/1/e8/
(page number not for citation purposes)

Miller Jr et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/

