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Abstract
Background: Patient access to clinical information represents a means to improve the transparency and delivery of health care
as well as interactions between patients and health care providers. We examine the movement toward augmenting patient access
to clinical information using technology. Our analysis focuses on “Blue Button,” a tool that many health care organizations are
implementing as part of their Web-based patient portals.
Objective: We present a framework for evaluating the effects that technology-assisted access to clinical information may have
on stakeholder experiences, processes of care, and health outcomes.
Methods: A case study of the United States Department of Veterans Affairs' (VA) efforts to make increasing amounts of clinical
information available to patients through Blue Button. Drawing on established collaborative relationships with researchers,
clinicians, and operational partners who are engaged in the VA’s ongoing implementation and evaluation efforts related to Blue
Button, we assessed existing evidence and organizational practices through key informant interviews, review of documents and
other available materials, and an environmental scan of published literature and the websites of other health care organizations.
Results: Technology-assisted access to clinical information represents a significant advance for VA patients and marks a
significant change for the VA as an organization. Evaluations of Blue Button should (1) consider both processes of care and
outcomes, (2) clearly define constructs of focus, (3) examine influencing factors related to the patient population and clinical
context, and (4) identify potential unintended consequences.
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Conclusions: The proposed framework can serve as a roadmap to guide subsequent research and evaluation of technology-assisted
patient access to clinical information. To that end, we offer a series of related recommendations.
(JMIR Res Protoc 2014;3(1):e18) doi: 10.2196/resprot.3290
KEYWORDS
personal health record; United States Department of Veterans Affairs; patient access to records

Introduction
The Blue Button
Patient engagement is associated with desirable outcomes,
including increased satisfaction with care, improved well-being,
and better medical adherence [1-4]. Critical to engagement is
the ability for patients to access and manage their personal health
information [4,5]. Information has long been understood as an
essential resource for managing health problems [6], and
interacting with health-related information is an integral
component of that work [7,8]. “Personal health information
management” refers to the activities that support individuals’
access, organization, and use of information pertaining to their
own health [9,10]. “Clinical information”, a core subset of
personal health information most often stored in health records,
is patient-related information that can be used to support
decisions and facilitate tasks related to a patient’s care.
Typically, this includes, but is not limited to, doctor’s notes,
patient health history and status, medication lists, lab results,
and data regarding usage of services.
Historical policies, workflows, and technologies have often
limited patient access to clinical information. Traditionally, file
cabinets, and later, electronic health records (EHRs), were the
domains of clinical information, secure vaults that were
inaccessible to patients except upon written request, and
typically after a delay and the payment of requisite fees. Today,
however, many public and private health care organizations are
exploring ways to facilitate patient access to and exchange of
personal health information, including clinical information.
Policies are changing, and legislation has been signed into law
to support increased patient access to clinical information
[11-13]. EHR-connected (ie, tethered) patient portals and
personal health records (PHRs) [14,15] are now being positioned
as a means to achieve the patient-centric objectives of
Meaningful Use, including direct patient access to clinical
information [16,17].
In this paper, we examine the movement toward augmenting
patient access to clinical information-using technology. Our
analysis focuses on “Blue Button,” a tool that many health care
organizations are implementing as part of their Web-based
patient portals. The Blue Button concept originated at a January
2010 meeting of the Markle Foundation Consumer
Empowerment Workgroup [18], in which representatives from
government and private industry envisioned that adding a “big
blue button” to patient portals would enable patients to have
more direct access to view and download their clinical
information. The United States Department of Veterans Affairs
(VA) partnered with the Department of Defense and Centers
for Medicare & Medicaid Services, mobilizing to release the
first Blue Button on each agency’s beneficiary portal within the
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next 8 months. Since that time, Blue Button has evolved from
a basic idea to a national movement to put health information
into the hands of consumers in a way that they can use it. The
Office of the National Coordinator for Health Information
Technology, part of the Department of Health and Human
Services, has embraced the concept and set multiple supporting
initiatives in motion, including the Blue Button Pledge to inspire
industry commitment, various challenges and contests to
optimize information presentation through Blue Button, and
efforts to improve consumer awareness and to articulate a vision
for Blue Button expansion. Over 450 organizations have now
taken the Blue Button Pledge and committed themselves to
advancing patient access to and use of personal health
information as a way to improve health and the delivery of care
[19,20]. Support for Blue Button was further underscored in a
Markle Foundation survey that found that 70% of patients and
65% of doctors agree that patients should be able to download
and keep copies of their own clinical information [21]. Providing
patients the ability to view, download, and transmit their health
information is also an objective of Stage II Meaningful Use
[22].
Using the VA as a case study, we characterize the experiences
that one organization has had as it mobilized to make increasing
amounts of clinical information available to its patients. Building
from this foundation, we present a framework to evaluate the
effects that access to clinical information may have on
stakeholder experiences, processes of care, and outcomes. We
conclude with a series of recommendations to guide future
research in this rapidly evolving area.

Making Clinical Information Accessible
Facilitating patient access to clinical information has been
discussed as a means to improve the transparency and delivery
of care as well as interactions between patients and health care
providers [5,23]. Although earlier research showed that patients
were not only eager to access clinical information, but also quite
capable of understanding the information that they obtained
[24], persistent concerns have remained among physicians that
such access could result in patient harm [25,26]. These concerns
center on both the medical jargon often present in clinical
information and the inclusion of diagnoses and other content
that might be viewed unfavorably by patients [24].
The movement toward making clinical information more
accessible to patients has been framed as part of broader efforts
to promote effective health information exchange across
organizations [27]. It is also frequently discussed in the context
of eHealth, a subdomain of consumer health informatics that
involves the use of information technology to deliver health
information and services to patients and family members
[28-30]. Improved access to and sharing of clinical information
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is anticipated to enhance patient-provider communication,
provider-provider communication in disparate settings, patient
self-management practices, and to facilitate appropriate usage
of services [31,32]. Patients value having increased access to
their information and see it as a way to better understand and
become more involved in their health [33-36].

Open Notes
Most recently, the “Open Notes” Project provided a new
assessment of outcomes associated with patient access to clinical
information. Studying primary care practices at three medical
facilities (Beth Israel Deaconess Medical Center in
Massachusetts, Geisinger Health System in Pennsylvania, and
Harborview Medical Center in Washington), DelBanco and
colleagues [37] found that providing Web-based access to the
notes that physicians wrote following a patient visit was
perceived positively by the majority of the patients in the study:
77% to 87% across the three sites reported that access to their
doctor’s notes helped them to feel more in control of their care.
Despite physician’s initial concerns about patient access to notes
causing unnecessary worry [32], 99% of the participating
physicians wanted access to continue at the end of the study.
Furthermore, few of the participating physicians reported that
the practice of Open Notes negatively impacted their workload,
and none elected to stop providing access to their notes at the
conclusion of the study [37]. At one of the three study sites
(Harborview Medical Center) a higher proportion of patients
(14%) described their notes as confusing [32]. As we explore
below, this finding raises important questions about patient
population characteristics and the clinical context in which
increased access to clinical information transpires.

Methods
Case Study: Blue Button in VA
Drawing on established collaborative relationships with
researchers, clinicians, and operational partners, we examined
the efforts underway in the VA to make increasing amounts of
clinical information available to patients through Blue Button.
We assessed existing evidence and organizational practices
through key informant interviews with VA researchers and
representatives from relevant VA program offices, reviewed
historical documents, usage reports, data documentation, and
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other materials describing Blue Button, and conducted an
environmental scan of the published literature and websites of
other health care organizations to contextualize our findings.
Veterans using the VA PHR patient portal, My HealtheVet,
have consistently provided feedback that they value increased
access to their medical records [38]. In response, VA Blue
Button was added to My HealtheVet in August 2010, enabling
Veterans to view, print, or download a single electronic file
with all of their available personal health information. Registered
portal users can include self-entered information in their Blue
Button files, while VA patients who also complete an
identity-proofing process can include both self-entered
information and clinical information extracted from the VA
EHR. Table 1 presents a comprehensive list of the types of
information available to identified-proofed VA patients through
VA Blue Button.
Veterans using VA Blue Button can choose to view and print
their information from a Web browser window, or download
their information in portable document format (PDF), as a plain
text file, or as a Blue Button text file intended to support use
with other electronic applications. Veterans can tailor the Blue
Button file by selecting specific date ranges and/or specifying
the types of information that they wish to include. Figure 1
shows the VA Blue Button download results screen within the
My HealtheVet PHR portal; the inset shows the format of a
Blue Button file.
Expansions of the clinical information available through VA
Blue Button have been released incrementally. Some
information is accessible after a brief delay to allow time for
health care providers to communicate directly with patients, for
example to discuss abnormal test results. In January 2013, the
VA joined the OpenNotes Initiative, sponsored by the Robert
Wood Johnson foundation [37], and now offers patients open
access to their clinical progress notes authored from January 1,
2013 forward. The VA also introduced patient access to a
Continuity of Care Document through Blue Button; a
standards-based health summary available in extensible markup
language (XML) and PDF file formats. All of these efforts build
on the success of the My HealtheVet Pilot Program [35], align
with specifications for Meaningful Use, and reflect the VA’s
commitment to patient-centered care.
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Table 1. Personal health information, including clinical information available through VA Blue Button.
Type of information

Description

When available

Date range

Activity journal

Daily exercise and activity log

Immediately

User selected

Allergies

History of allergies including severity, reaction, diagnosis, Immediately
and comments

All

Demographics

Personal information entered during account registration
or profile updates, emergency contacts

Immediately

All

Family health history

Family member’s health history and events that may affect Immediately
health

All

Food journal

Daily food intake to monitor diet or control weight

Immediately

User selected

Health care providers

Information pertaining to caregivers and health care
providers

Immediately

All

Health insurance

Information about health insurance coverage and policies

Immediately

All

Immunizations

Immunization date, method used, and any reactions

Immediately

All

Labs and tests

Information about lab tests performed and test results

Immediately

User selected

Medical events

History of illnesses, accidents, or other events

Immediately

All

Medications and supplements

Medications, over-the-counter drugs, herbals, and supple- Immediately
ments

All

Military health history

Military health history, potential exposures, and treatments Immediately

All

My goals (current goals and
completed goals)

Set individualized, personally relevant recovery goals and Immediately
track progress toward achieving these goals

Current goals: all completed
goals: user selected

Treatment facilities

Medical treatment facilities and locations

All

Vitals and readings

Common health measures (eg, blood pressure, blood sugar, Immediately
pain, etc.)

User selected

VA allergiesb

Recorded allergies and adverse reactions

Immediately

All

VA admissions and dischargesb

Admissions and discharges including comprehensive discharge summaries

Discharge Summary
only: 3 days after
completed
User selected

VA appointmentsb

Two years past and all future VA appointment details

Immediately

All

VA demographicsb

Demographic information from VA treating facilities in
the last 3 years

Immediately

All

reportsb

A list of EKG studies performed at VA treating facilities

Immediately

User selected

VA immunizationsb

History of recorded immunizations along with any reactions Immediately

All

VA laboratory resultsb

Results of chemistry, hematology, and microbiology lab
tests

3 days after results
verified

User selected

VA medication history

History of VA medication refills

Immediately

User selected

VA notesb

3 days after Note
All completed progress notes from January 1, 2013 forward completed

User selected

VA pathology reportsb

Surgical pathology, cytology, and electron microscopy
study results

14 days after report
completed

User selected

VA problem listb

List of active health issues and conditions

3 days after entry

All

VA radiology reportsb

Results of radiology and other imaging studies

3 days after report
verified

User selected

VA vitals and readingsb

Blood pressure, pulse, body temperature, weight, etc.

Immediately

User selected

VA wellness remindersb

Patient friendly clinical reminders for preventive services

Immediately

All

Patient self-reported information

Immediately

VA EHR a information

VA electrocardiogram (EKG)
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Description

When available

Date range

Department of defense information
Military service informationb
a

Historical record of military service including position and
rank codes
Immediately

All

Electronic health record

b

Requires My HealtheVet account authentication

Figure 1. VA Blue Button download results screen and blue button file.

VA Blue Button Usage to Date
Through January, 2014, there were 2,127,462 VA patient
registrants with the My HealtheVet PHR portal (a 37.57%
penetration rate among all VA patients in fiscal year 2013), and
1,456,807 VA patients who had completed the identity proofing
process for the portal (a 25.73% penetration rate among all VA
patients in fiscal year 2013). Over 955,800 unique registered
users had submitted download requests through VA Blue Button,
downloading over 5.7 million files [39]. As we describe below,
it is important to recognize that Blue Button is one of many
technologies that the VA and other health care organizations
are now implementing to make clinical information more
available to patients, and that framing the use of Blue Button
separate from those other technologies may be problematic.
Further, along with these advances has been discussion about
the potential of Blue Button to fuel improvements in health care
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quality; however, evidence to support these assertions is
currently limited.

Results
An Evaluation Framework for Blue Button
Building on existing models used to inform the evaluation of
quality and that emphasize structures, processes, and outcomes
at different levels of analysis [40,41], we propose an evaluation
framework that examines patient-accessible clinical information
technologies (exemplified by Blue Button) not just in terms of
a health care organization’s goals, but also focusing on
anticipated outcomes for patients and other key stakeholders.
Figure 2 presents a framework that depicts how the use of Blue
Button can influence processes of care and related behaviors,
and ultimately improve outcomes. We describe the framework
components below.
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Figure 2. An evaluation framework for Blue Button.

Framework Component 1: Key Stakeholders
A central component of personal health information management
is “exchanging” or sharing information in an effort to support
health-related tasks, a practice that commonly involves a
patient’s informal caregivers (eg, spouses/partners, family
members, and others) and their health care providers (eg,
primary care doctors, specialists, nurses, and other professionals
across health care systems). Previous research has shown that
personal health information is often accessed and managed with
sharing in mind, and that the exchange of information is
performed through multiple means, including paper-based
systems and electronic tools [42].
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Stakeholders encompass those who use and/or are affected by
the clinical information accessed through Blue Button. The
proposed framework focuses on patients and three additional
stakeholder groups: informal caregivers, health care providers
from a patient’s primary health care organization, and other
health care providers that a patient may see. As depicted in
Figure 2, the patient is at the center of a social system that
involves a variety of existing relationships with the other
stakeholders who may interact directly with the patient as well
as with each other.
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Framework Component 2: Clinical Information
Accessible Through Blue Button

Framework Component 4: Health Care Quality and
Health Outcomes

Patients can use Blue Button to access different kinds of clinical
information either alone or in collaboration with others. They
may also share that information with their informal caregivers
and health care providers to support various processes of care
and associated health behaviors. The knowledge, attitudes, and
beliefs that all stakeholders have about Blue Button influence
how, why, and if, it is used initially, as well as whether it is
adopted and used more routinely.

The processes of care described above can influence both health
care quality and health outcomes. The Institute of Medicine
previously identified six aims for health care improvement,
which have since been framed as domains of quality in patient
care [5]. They include safety, effectiveness, patient-centeredness,
timeliness, efficiency, and equity. Health outcomes pertain to
the condition of a patient following some intervention or
process, including their degree of wellness and any
corresponding needs for care, treatment, or support.

In the case of the VA, the types of clinical information available
through Blue Button were summarized in Table 1. While some
evaluation efforts may focus on particular types of information,
others may focus on the effects of increased access to clinical
information overall.

Framework Component 3: Blue Button-Sensitive
Processes of Care and Associated Health Behaviors
We propose three broad processes of care and associated health
behaviors that can be influenced by Blue Button: (1)
communication, (2) self-management, and (3) coordination of
care. Communication refers to the strategies used to inform and
influence individual and community decisions that affect health
[43]. Effective communication can increase knowledge and
awareness of health issues, shape perceptions, beliefs, and
attitudes, reduce barriers, and prompt and sustain behaviors
[44]. Clinical information accessed through Blue Button may
spur communication, be exchanged through communication,
and shape communication in myriad ways. Self-management,
in the simplest sense, refers to a patient’s participation in health
promotion and/or disease prevention efforts. In many situations,
particularly in the context of long-term chronic diseases, the
responsibility of managing symptoms, treatment, and other
consequences of a condition falls upon the patient, and they
must rely on their problem-solving and decision-making skills,
their ability to find and use resources, and their relationships
with others [45]. Access to and use of clinical information
through Blue Button may support a variety of self-management
tasks, from monitoring one’s vital signs and related readings to
supporting effective management of medications. Finally,
coordination of care refers to the usage of services and
synchronization of activities among multiple participants in
order to facilitate care delivery. Coordination may (or may not)
occur among multiple stakeholders in the health care experience,
including patients, health care providers, informal caregivers,
and others [46]. Ultimately, coordination of care hinges on the
effective sharing of clinical information across settings (eg,
clinic to clinic, home to clinic) and stakeholders. Returning
again to Figure 2, the two overarching arrows convey that
stakeholders are confronted with these processes of care and
associated health behaviors irrespective of Blue Button; access
to clinical information through Blue Button has important
potential to influence stakeholder engagement in those processes
and behaviors.
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Patient and Health Services Constructs
The authors of this paper engaged in a structured exercise to
identify a thorough set of patient and health services constructs,
based on the types of information available through VA Blue
Button, which could be used in evaluation efforts. A spreadsheet
was distributed that included a list of all VA Blue Button
information types (spreadsheet rows) as well as the stakeholder
groups of patients, health care providers, and informal caregivers
(spreadsheet columns) along with these instructions: “Think of
ways that patients, health care providers, and informal caregivers
could use the following types of information available through
VA Blue Button and in so doing, also reflect on the information
required to understand the potential impact of each use.” Each
author documented their ideas in their own copy of the
spreadsheet, all of which were then collected, reviewed, and
deduplicated. The resulting constructs are listed in Table 2 along
with a mapping to associated stakeholders. By design, the
constructs in the list are untied from the processes of care,
associated health behaviors, and outcomes represented in Figure
2, thus providing a high degree of flexibility. Researchers and
evaluators can select constructs from this list and combine them
in various ways to address the focus of a particular evaluation
effort (eg, self-management, communication, coordination of
care). In addition, evaluations of Blue Button must use carefully
selected measures appropriate for the construct(s) under
investigation. Existing measures may be identified in the
published literature or novel measures could be designed and
validated for a given evaluation.

Framework Component 5: Context of Care
By context of care, we mean the environment or setting in which
patients seek and receive health care services [47]. To the extent
that access to and sharing of clinical information through Blue
Button is intertwined and contemporaneous with other patient
behaviors (eg, use of other PHR features or other information
management strategies), other health care services (eg, treatment
changes based on clinical care), and other aspects of complexity
(eg, socioeconomic issues, personal life changes), teasing out
the independent impact of Blue Button will require large studies
of considerable power with careful assessment of covariates.
Returning to the VA experience, in contrast to other types of
organizational delivery models such as fee for service, the VA
is structured as a capitated system enabling investments and
strategies, which focus on improving the long-term health of
patients. The VA also has specialized care systems to meet the
needs of Veterans living with prevalent and costly conditions
like polytrauma and spinal cord injury. Across these models
JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 7
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and systems, the VA also invests in a variety of patient-facing
technologies (eg, the My HealtheVet PHR portal, mobile
applications, telehealth, and kiosks) to facilitate care delivery
and address varying Veteran preferences for accessing and
receiving services. All of these contextual variables have
implications for the ways that Blue Button may be accessed and
used. Similarly, the eight million Veterans enrolled for VA
services tend to be more complex to manage compared with the
general population. Veterans often have less education and
lower annual income [48,49], and many have multiple chronic
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health conditions, a situation that is associated with higher
mortality [50]. A substantial number of veterans also use
multiple health care systems [51]; and because the VA is a
national system, the geographic dispersion of Veterans can
create challenges related to access and coordination [52].
Finally, many veterans are faced with unique health care needs
that are associated with their military experiences [53-55].
Understanding how such patient population characteristics shape
adoption and use of Blue Button is critical.
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Table 2. Constructs relevant to processes of care and outcomes.
Constructs

Stakeholder
Patient

Informal caregiver

Health care provider

Adverse drug interactions

X

X

Allergic events

X

X

Appointment attendance

X

X

Appropriateness of prescriptions

X

X

Caregiver burden

X

Caregiver capacity to support patient

X

Cholesterol management

X

X
X

Cross-system information sharing

X

Cross-system medication reconciliation

X

Duplicate services

X

X

Duration/frequency of appointments

X

X

Extent of physical activity

X

Glucose management

X

X

Medical record accuracy

X

X

Medical record comprehensiveness

X

X

Nutrition management

X

X

Patient activation

X

Patient attrition

X

Patient–caregiver collaboration

X

Patient health perceptions

X

X

Patient–provider communication

X

X

Patient self-monitoring

X

Patient self-understanding

X

Preventative self-care practices

X

X
X

Provider time management

X

Provider workload management

X

Quality of care plans

X

X

X

Satisfaction with health care system

X

X

X

Satisfaction with provider–patient interaction

X

X

Service usage (emergency, telephone, urgent care)

X

X

Shared decision-making

X

X

Shared goal setting

X

X

Timeliness of medication refills

X

X

Weight management

X

X

Discussion
Principal Findings
Enhancing patient access to clinical information represents a
paradigm shift for health care; yet, despite the potential
implications of this transformation, there has been little
discussion regarding how to systematically evaluate these
changes. At present, only isolated reports suggest that patient
http://www.researchprotocols.org/2014/1/e18/
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portals can enhance patients’ access to information, and, in so
doing, extend their ability to communicate with providers,
support their self-management efforts, and improve coordination
of services [16,56-58]. We have provided a framework for the
evaluation of patient-accessible clinical information through
technology based on VA’s experiences implementing Blue
Button. We conclude with a set of seven recommendations
relevant across health care organizations and related to future
policies and technologies exemplified by Blue Button.
JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 9
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Policy and Technology Recommendations
Blue Button is Best Framed as Part of an Ensemble of
Evolving Patient-Facing Technologies
Although seemingly novel at present, Blue Button fits within
an expanding array of patient-facing technologies that are now
being implemented across health care organizations. Beyond
those that are already available, the years ahead will see the
proliferation of other patient portal features, mobile applications,
and other technologies; all designed to support access to,
sharing, and management of clinical information. It is unlikely
that patients would choose to use Blue Button to the exclusion
of other available technologies; on the contrary, it is more likely
that they would use Blue Button in concert with them. In the
case of VA, for example, one can easily envision how increased
access to clinical information through Blue Button could spur
increases in the number of messages exchanged between patients
and health care providers using the secure messaging feature
of the My HealtheVet PHR portal. In this way, use of one
technology enhances or “begets” use of another. From this
perspective, it may not only be counterproductive to try to
untangle and separate use of Blue Button from other
technologies, it may also be misleading. As described elsewhere
[56], adopting a more complementary vision that situates Blue
Button within the milieu of other technologies may more
accurately reflect the experiences of patients.

Raising Awareness and Educating Stakeholders About
Blue Button is a Necessary First Step
In order to rigorously assess the influence of Blue Button on
processes of care and outcomes, health care organizations must
establish a critical mass of stakeholders who use it. As described
earlier, analyzing the independent impact of Blue Button will
likely require large, well-powered studies. For this reason, steps
must be taken to ensure that patients, their informal caregivers,
and their health care providers are using Blue Button to its
fullest. We suggest an early investment in research to identify
best practices for raising awareness about Blue Button, educating
stakeholders about its potential to improve aspects of care, and
determining effective strategies for promoting its adoption and
sustained use. Later research could then address how best to
expand reach of Blue Button to other segments of a patient
population, including those with limited Internet access and/or
computer skills.

Health Care Organizations Must Invest in Data
Resources to Support Evaluations of Blue Button
If rigorous evaluations are to be conducted, health care
organizations must gather data on use of Blue Button and make
those data available for evaluation purposes. Although revisions
have recently been made, the policies and terms of use for VA’s
My HealtheVet PHR portal, for example, historically made data
about VA Blue Button use unavailable for research purposes.
To fully leverage the data resources that a health care
organization has in efforts to understand the effects of Blue
Button, appropriate access to individual-level, linkable data is
necessary. This includes data regarding when patients have used
Blue Button and the types of clinical information accessed, as
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well as data documenting activities that they have performed
using other technologies.

Initial Blue Button Evaluations Should Focus on
Processes of Care and Associated Health Behaviors
Although the tendency is to evaluate the impact of a novel
intervention on outcomes, focusing initial evaluations of Blue
Button on processes of care will further our understanding of
the role of context and other intervening factors, and reduce the
likelihood of producing inaccurate or misleading findings. With
this foundation, evaluations can move further along the causal
pathway toward outcomes of interest. To that end, we suggest
that early evaluations focus on two areas: (1) changes in
efficiencies of care, and (2) patient–provider communication
during in-person, “brick-and-mortar” clinic visits. For example,
reductions in duplicate testing represent a firm example of
potential increased efficiencies gained through Blue Button use.
Similarly, patients who share clinical information accessed
through Blue Button with their health care providers may
experience improvements in the accuracy and meaningfulness
of their communication.

Evaluations of Blue Button Must Account for
Unintended Consequences
Also important to acknowledge is that implementation of
innovative tools like Blue Button can have unintended
consequences. One can speculate, for example, how the
interpretation of a prescribed medication list accessed through
Blue Button could be difficult for patients and health care
providers who do not have access to the various clinical notes
that contextualize the medications within the patient trajectory.
There may be information missing from a Blue Button report
due to the information or timeframe selected by the patient, or
because of technical constraints. Exchanging clinical information
accessed through Blue Button could potentially result in longer
visits as patients present their information and expect health
care providers to review it. Moreover, some patients may
perceive that they have less privacy and control in light of the
ready information access and sharing that Blue Button facilitates.
Early evaluations can shed light on such potential unintended
consequences and suggest ways to address them through system
redesign efforts or targeted interventions

Evaluations of Blue Button Must Account for the
Complex and Collaborative Nature of Managing
Personal Health Information
Implementation of Blue Button represents an early step by health
care organizations to support patient access to and exchange of
clinical information. A growing body of evidence indicates that
the management of personal health information is, in many
cases, a collaborative process that involves not only patients,
but a variety of other stakeholders [59-61]. Similarly, the ability
to move clinical information across organizational boundaries
is likely to become an even more pressing need as the
complexity of the US health care system increases and
consumers seek services across fragmented settings. For these
reasons, finding ways to promote effective access to and
exchanging of clinical information will be of tremendous
importance in the years ahead. There may be considerable value
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in viewing future evaluations of Blue Button through the lens
of collaborative information management, framing it as a kind
of social system intervention.

Subsequent Research Should Examine Ways to Support
Stakeholder Use of Blue Button
As different stakeholders use Blue Button, it is likely that other
changes in experience and practice will transpire. Evaluating
this cascade of change will be critical. As noted earlier, some
patients may find clinical information confusing, and realizing
the positive benefits of Blue Button may require additional
supportive technologies, translating clinical text into patient
terms, providing links to tailored patient education information,
and supporting shared decision-making based on the clinical
information provided. Thus, in addition to the evaluations we
suggest here, considerable basic health informatics research is
needed.

Hogan et al

Conclusions
We are just now realizing what was articulated in the medical
literature nearly four decades ago [23], “Give the Patient His
Medical Record.” Since the release of the pivotal “Crossing the
Quality Chasm” report [5], policymakers, clinical administrators,
and other stakeholders have envisioned how care could be
improved along multiple indicators. The current emphasis on
patient engagement coupled with the increase in consumer use
of technology [62-64] provides the essential ingredients for
ready access to clinical information to support personal health
information management and by extension, processes of care
and associated health behaviors. However, the evidence base
to support Blue Button and related technologies is not yet
established. The framework for Blue Button evaluation
presented in this paper represents the VA’s early steps along a
trajectory of research in this area and will serve as a roadmap
to inform the VA’s subsequent evaluation efforts related to this
new and important technology.

Acknowledgments
This work was funded by the Veterans and Consumers Health Informatics Office of the United States Department of Veterans
Affairs. The authors would also like to acknowledge the critical role played by Carolyn Turvey, PhD, in the assessment of existing
evidence presented in this paper, and to the formulation of the corresponding framework. Without Dr Turvey’s contributions,
these ideas would not have come to fruition.

Conflicts of Interest
None declared.

References
1.
2.

3.
4.

5.
6.
7.
8.

9.
10.
11.
12.

Joosten TC, Bongers IM, Meijboom IB. Care programmes and integrated care pathways. Int J Health Care Qual Assur
2008;21(5):472-486. [Medline: 18785346]
Robinson JH, Callister LC, Berry JA, Dearing KA. Patient-centered care and adherence: definitions and applications to
improve outcomes. J Am Acad Nurse Pract 2008;20(12):600-607. [doi: 10.1111/j.1745-7599.2008.00360.x] [Medline:
19120591]
Holman H, Lorig K. Patients as partners in managing chronic disease. Partnership is a prerequisite for effective and efficient
health care. BMJ 2000;320(7234):526-527 [FREE Full text] [Medline: 10688539]
Hibbard JH, Mahoney ER, Stock R, Tusler M. Do increases in patient activation result in improved self-management
behaviors? Health Serv Res 2007;42(4):1443-1463 [FREE Full text] [doi: 10.1111/j.1475-6773.2006.00669.x] [Medline:
17610432]
Committee on Quality of Health Care in America. Crossing the Quality Chasm: A New Health System for the 21st Century.
Washington, D.C: National Academy Press; 2001.
Conrad P. The experience management of chronic illness. In: Roth JA, Conrad P, editors. The Experience of Illness: Recent
and New Directions. Greenwich, CT: JAI Press; 1987:1-31.
Corbin JM, Strauss AL. Unending Work and Care: Managing Chronic Illness at Home (Jossey Bass Social and Behavioral
Science Series). San Francisco, CA: Jossey-Bass; 1988.
Moen A, Brennan PF. Health@Home: the work of health information management in the household (HIMH): implications
for consumer health informatics (CHI) innovations. J Am Med Inform Assoc 2005;12(6):648-656 [FREE Full text] [doi:
10.1197/jamia.M1758] [Medline: 16049230]
Civan A, Skeels MM, Stolyar A, Pratt W. Personal health information management: consumers' perspectives. AMIA Annu
Symp Proc 2006:156-160 [FREE Full text] [Medline: 17238322]
Pratt W, Unruh K, Civan A, Skeels M. Personal health information management. Commun ACM 2006;49(1):51-55. [doi:
10.1145/1107458.1107490]
Blumenthal D. Launching HITECH. N Engl J Med 2010;362(5):382-385. [doi: 10.1056/NEJMp0912825] [Medline:
20042745]
Blumenthal D, Tavenner M. The "meaningful use" regulation for electronic health records. N Engl J Med
2010;363(6):501-504. [doi: 10.1056/NEJMp1006114] [Medline: 20647183]

http://www.researchprotocols.org/2014/1/e18/

XSL• FO
RenderX

JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 11
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
13.

14.
15.

16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

Centers for Medicare & Medicaid Services. EHR Incentive Programs Centers for Medicare & Medicaid Services. 2014
URL: http://www.cms.gov/Regulations-and-Guidance/Legislation/EHRIncentivePrograms/index.html?redirect=/
EHRIncentivePrograms/ [accessed 2014-01-29] [WebCite Cache ID 6MzmbsC9d]
Halamka JD, Mandl KD, Tang PC. Early experiences with personal health records. J Am Med Inform Assoc 2008;15(1):1-7
[FREE Full text] [doi: 10.1197/jamia.M2562] [Medline: 17947615]
Markle Foundation. Connecting for Health: A Public-Private Collaborative. The Personal Health Working Group Final
Report. 2003. URL: http://www.providersedge.com/ehdocs/ehr_articles/The_Personal_Health_Working_Group_Final_Report.
pdf[WebCite Cache ID 6O90YTRys]
Ahern DK, Woods SS, Lightowler MC, Finley SW, Houston TK. Promise of and potential for patient-facing technologies
to enable meaningful use. Am J Prev Med 2011;40(5 Suppl 2):S162-S172. [doi: 10.1016/j.amepre.2011.01.005] [Medline:
21521591]
Tang PC, Ash JS, Bates DW, Overhage JM, Sands DZ. Personal health records: definitions, benefits, and strategies for
overcoming barriers to adoption. J Am Med Inform Assoc 2006;13(2):121-126 [FREE Full text] [doi: 10.1197/jamia.M2025]
[Medline: 16357345]
Nazi K. VA's Blue Button: Empowering People With Their Data. 2010 URL: http://www.blogs.va.gov/VAntage/866/
vas-blue-button-empowering-people-with-their-data/ [accessed 2014-01-30] [WebCite Cache ID 6N17VKdHB]
HealthIT.gov. Your Health Records. URL: http://www.healthit.gov/patients-families/about-blue-button-movement [accessed
2014-03-13] [WebCite Cache ID 6O2v3YhFu]
HealthIT.gov. The Blue Button Pledge. URL: http://www.healthit.gov/patients-families/pledge-info [accessed 2014-03-12]
[WebCite Cache ID 6O1RyFjdz]
Markle Foundation. Survey Snapshot: The Public and Doctors Agree With 'Blue Button' Idea. 2010. URL: http://www.
markle.org/publications/1202-survey-snapshot-public-and-doctors-agree-blue-button-idea [accessed 2014-01-30] [WebCite
Cache ID 6OLrxMBQe]
CMS.gov. Stage 2 Overview Tipsheet. 2012. URL: http://www.cms.gov/Regulations-and-Guidance/Legislation/
EHRIncentivePrograms/Downloads/Stage2Overview_Tipsheet.pdf [accessed 2014-03-12] [WebCite Cache ID 6O1SyVUe7]
Shenkin BN, Warner DC. Sounding board. Giving the patient his medical record: a proposal to improve the system. N Engl
J Med 1973;289(13):688-692. [doi: 10.1056/NEJM197309272891311] [Medline: 4727972]
Baldry M, Cheal C, Fisher B, Gillett M, Huet V. Giving patients their own records in general practice: experience of patients
and staff. Br Med J (Clin Res Ed) 1986;292(6520):596-598 [FREE Full text] [Medline: 3081187]
Beard L, Schein R, Morra D, Wilson K, Keelan J. The challenges in making electronic health records accessible to patients.
J Am Med Inform Assoc 2012;19(1):116-120 [FREE Full text] [doi: 10.1136/amiajnl-2011-000261] [Medline: 22120207]
Fisher B, Britten N. Patient access to records: expectations of hospital doctors and experiences of cancer patients. Br J Gen
Pract 1993;43(367):52-56 [FREE Full text] [Medline: 8466775]
Feeley TW, Shine KI. Access to the medical record for patients and involved providers: transparency through electronic
tools. Ann Intern Med 2011;155(12):853-854. [doi: 10.7326/0003-4819-155-12-201112200-00010] [Medline: 22184694]
Eysenbach G. What is e-health? J Med Internet Res 2001;3(2):e20 [FREE Full text] [doi: 10.2196/jmir.3.2.e20] [Medline:
11720962]
Houston TK, Ehrenberger HE. The potential of consumer health informatics. Semin Oncol Nurs 2001;17(1):41-47. [Medline:
11236364]
Lewis D, Chang BL, Friedman CP. Consumer Health Informatics: Informing Consumers and Improving Health Care. New
York, NY: Springer; 2005.
Ross SE, Lin CT. The effects of promoting patient access to medical records: a review. J Am Med Inform Assoc
2003;10(2):129-138 [FREE Full text] [Medline: 12595402]
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;155(12):811-819. [doi:
10.7326/0003-4819-155-12-201112200-00003] [Medline: 22184688]
Bhavnani V, Fisher B, Winfield M, Seed P. How patients use access to their electronic GP record–a quantitative study.
Fam Pract 2011;28(2):188-194 [FREE Full text] [doi: 10.1093/fampra/cmq092] [Medline: 21084568]
Fowles JB, Kind AC, Craft C, Kind EA, Mandel JL, Adlis S. Patients' interest in reading their medical record: relation with
clinical and sociodemographic characteristics and patients' approach to health care. Arch Intern Med 2004;164(7):793-800.
[doi: 10.1001/archinte.164.7.793] [Medline: 15078650]
Nazi KM, Hogan TP, McInnes DK, Woods SS, Graham G. Evaluating patient access to Electronic Health Records: results
from a survey of veterans. Med Care 2013;51(3 Suppl 1):S52-S56. [doi: 10.1097/MLR.0b013e31827808db] [Medline:
23407012]
Woods SS, Schwartz E, Tuepker A, Press NA, Nazi KM, Turvey CL, et al. Patient experiences with full electronic access
to health records and clinical notes through the My HealtheVet Personal Health Record Pilot: qualitative study. J Med
Internet Res 2013;15(3):e65 [FREE Full text] [doi: 10.2196/jmir.2356] [Medline: 23535584]

http://www.researchprotocols.org/2014/1/e18/

XSL• FO
RenderX

Hogan et al

JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 12
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
37.

38.

39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.
50.

51.

52.
53.
54.

55.
56.

57.

58.
59.
60.

Delbanco T, Walker J, Bell SK, Darer JD, Elmore JG, Farag N, et al. Inviting patients to read their doctors' notes: a
quasi-experimental study and a look ahead. Ann Intern Med 2012;157(7):461-470. [doi:
10.7326/0003-4819-157-7-201210020-00002] [Medline: 23027317]
Nazi KM. Veterans' voices: use of the American Customer Satisfaction Index (ACSI) Survey to identify My HealtheVet
personal health record users' characteristics, needs, and preferences. J Am Med Inform Assoc 2010;17(2):203-211 [FREE
Full text] [doi: 10.1136/jamia.2009.000240] [Medline: 20190065]
My HealtheVet Product Home Page. Statistics.: VA Intranet 2014 URL: http://vaww.va.gov/myhealthevet/ [accessed
2014-01-30]
Donabedian A. Evaluating the quality of medical care. 1966. Milbank Q 2005;83(4):691-729 [FREE Full text] [doi:
10.1111/j.1468-0009.2005.00397.x] [Medline: 16279964]
Holzemer WL, Reilly CA. Variables, variability, and variations research: implications for medical informatics. J Am Med
Inform Assoc 1995;2(3):183-190 [FREE Full text] [Medline: 7614119]
Agarwal R, Khuntia J. Personal Health Information and the Design Of Consumer Health Information Technology: Background
Report. 2009. URL: http://healthit.ahrq.gov/sites/default/files/docs/citation/09-0075-EF.pdf [accessed 2014-03-17] [WebCite
Cache ID 6O90i400s]
Office of Disease Prevention Health Promotion. Health Communication. 2014. URL: http://www.health.gov/communication/
resources/ [accessed 2014-01-30] [WebCite Cache ID 6N18JNm8f]
National Cancer Institute. Making Health Communications Programs Work. 2008. URL: http://www.cancer.gov/cancertopics/
cancerlibrary/pinkbook [accessed 2014-01-30] [WebCite Cache ID 6OLsFoP5Q]
Lorig KR, Holman H. Self-management education: history, definition, outcomes, and mechanisms. Ann Behav Med
2003;26(1):1-7. [Medline: 12867348]
Bodenheimer T. Coordinating care–a perilous journey through the health care system. N Engl J Med 2008;358(10):1064-1071.
[doi: 10.1056/NEJMhpr0706165] [Medline: 18322289]
Kitson A, Harvey G, McCormack B. Enabling the implementation of evidence based practice: a conceptual framework.
Qual Health Care 1998;7(3):149-158 [FREE Full text] [Medline: 10185141]
Safford MM, Allison JJ, Kiefe CI. Patient complexity: more than comorbidity. The vector model of complexity. J Gen
Intern Med 2007;22 Suppl 3:382-390 [FREE Full text] [doi: 10.1007/s11606-007-0307-0] [Medline: 18026806]
Agha Z, Lofgren RP, VanRuiswyk JV, Layde PM. Are patients at Veterans Affairs medical centers sicker? A comparative
analysis of health status and medical resource use. Arch Intern Med 2000;160(21):3252-3257. [Medline: 11088086]
Lee TA, Shields AE, Vogeli C, Gibson TB, Woong-Sohn M, Marder WD, et al. Mortality rate in veterans with multiple
chronic conditions. J Gen Intern Med 2007;22 Suppl 3:403-407 [FREE Full text] [doi: 10.1007/s11606-007-0277-2]
[Medline: 18026809]
Hynes DM, Koelling K, Stroupe K, Arnold N, Mallin K, Sohn MW, et al. Veterans' access to and use of Medicare and
Veterans Affairs health care. Med Care 2007;45(3):214-223. [doi: 10.1097/01.mlr.0000244657.90074.b7] [Medline:
17304078]
VHA Office of Rural Health. Veterans Rural Health: Perspectives and Opportunities. 2008. URL: http://www.
ruralhealth.va.gov/docs/PAO-final-report-0208.pdf [accessed 2014-01-30] [WebCite Cache ID 6N18q37a0]
Wallace AE, Weeks WB, Wang S, Lee AF, Kazis LE. Rural and urban disparities in health-related quality of life among
veterans with psychiatric disorders. Psychiatr Serv 2006;57(6):851-856. [doi: 10.1176/appi.ps.57.6.851] [Medline: 16754763]
Bagalman E. Suicide, PTSD, and Substance use Among OEF/OIF Veterans Using VA Health care: Facts and Figures.
2011. URL: http://digital.library.unt.edu/ark:/67531/metadc96703/m1/1/high_res_d/R41921_2011Jul18.pdf [accessed
2014-01-30] [WebCite Cache ID 6N19eyz7P]
Spelman JF, Hunt SC, Seal KH, Burgo-Black AL. Post deployment care for returning combat veterans. J Gen Intern Med
2012;27(9):1200-1209 [FREE Full text] [doi: 10.1007/s11606-012-2061-1] [Medline: 22648608]
Hogan TP, Wakefield B, Nazi KM, Houston TK, Weaver FM. Promoting access through complementary eHealth technologies:
recommendations for VA's home telehealth and personal health record programs. J Gen Intern Med 2011;26 Suppl 2:628-635
[FREE Full text] [doi: 10.1007/s11606-011-1765-y] [Medline: 21989614]
Bipartisan Policy Center Health Information Technology Initiative. Improving Quality and Reducing Costs in Health Care:
Engaging Consumers Using Electronic Tools. 2012. URL: http://bipartisanpolicy.org/sites/default/files/
BPC_Engaging_Consumers_Using_Electronic_Tools.pdf [accessed 2014-01-30] [WebCite Cache ID 6N1IDZYky]
Ralston JD, Hirsch IB, Hoath J, Mullen M, Cheadle A, Goldberg HI. Web-based collaborative care for type 2 diabetes: a
pilot randomized trial. Diabetes Care 2009;32(2):234-239 [FREE Full text] [doi: 10.2337/dc08-1220] [Medline: 19017773]
Brashers D, Goldsmith D, Hsaieh E. Information seeking and avoiding in health contexts. Health Communication Research
2002;28:258-271. [doi: 10.1111/j.1468-2958.2002.tb00807]
Hogan TP, Brashers D. The theory of communication and uncertainty management: implications from the wider realm of
information behavior. In: Afifi TD, Afifi WA, editors. Uncertainty, Information Management, and Disclosure Decisions:
Theories and Applications. New York, NY: Routledge; 2009.

http://www.researchprotocols.org/2014/1/e18/

XSL• FO
RenderX

Hogan et al

JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 13
(page number not for citation purposes)

JMIR RESEARCH PROTOCOLS
61.

62.
63.
64.

Hogan et al

Sadasivam RS, Kinney RL, Lemon SC, Shimada SL, Allison JJ, Houston TK. Internet health information seeking is a team
sport: analysis of the Pew Internet Survey. Int J Med Inform 2013;82(3):193-200. [doi: 10.1016/j.ijmedinf.2012.09.008]
[Medline: 23149121]
Fox S, Duggan M. Mobile Health 2012. 2012. URL: http://www.pewinternet.org/Reports/2012/Mobile-Health.aspx [accessed
2014-01-30] [WebCite Cache ID 6N1AhUdMk]
Rainie L. 25% of American Adults Own Tablet Computers. 2012. URL: http://pewinternet.org/~/media/Files/Reports/2012/
PIP_TabletOwnership_August2012.pdf [accessed 2014-01-30] [WebCite Cache ID 6N1AuobhE]
Zickuhr K, Madden M. Older Adults and Internet Use. 2012. URL: http://www.pewinternet.org/Reports/2012/
Older-adults-and-internet-use.aspx [accessed 2014-01-30] [WebCite Cache ID 6N1B1Dbmb]

Abbreviations
EHR: electronic health records
EKG: electrocardiogram
PDF: portable document format
PHR: personal health records
VA: United States Department of Veterans Affairs
XML: extensible markup language

Edited by G Eysenbach; submitted 31.01.14; peer-reviewed by J Tsai, K McInnes; comments to author 21.02.14; accepted 14.03.14;
published 27.03.14
Please cite as:
Hogan TP, Nazi KM, Luger TM, Amante DJ, Smith BM, Barker A, Shimada SL, Volkman JE, Garvin L, Simon SR, Houston TK
Technology-Assisted Patient Access to Clinical Information: An Evaluation Framework for Blue Button
JMIR Res Protoc 2014;3(1):e18
URL: http://www.researchprotocols.org/2014/1/e18/
doi: 10.2196/resprot.3290
PMID: 24675395

©Timothy P Hogan, Kim M Nazi, Tana M Luger, Daniel J Amante, Bridget M Smith, Anna Barker, Stephanie L Shimada, Julie
E Volkman, Lynn Garvin, Steven R Simon, Thomas K Houston. Originally published in JMIR Research Protocols
(http://www.researchprotocols.org), 27.03.2014. 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 JMIR Research Protocols, is properly cited. The complete bibliographic
information, a link to the original publication on http://www.researchprotocols.org, as well as this copyright and license information
must be included.

http://www.researchprotocols.org/2014/1/e18/

XSL• FO
RenderX

JMIR Res Protoc 2014 | vol. 3 | iss. 1 | e18 | p. 14
(page number not for citation purposes)

