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Many e-health technologies are available to promote virtual
patient–provider communication outside the context of
face-to-face clinical encounters. Current digital communi-
cation modalities include cell phones, smartphones, inter-
active voice response, text messages, e-mails, clinic-based
interactive video, home-based web-cams, mobile smart-
phone two-way cameras, personal monitoring devices,
kiosks, dashboards, personal health records, web-based
portals, social networking sites, secure chat rooms, and
on-line forums. Improvements in digital access could
drastically diminish the geographical, temporal, and cul-
tural access problems faced by many patients. Conversely,
a growing digital divide could create greater access dispa-
rities for some populations. As the paradigm of healthcare
delivery evolves towards greater reliance on non-encoun-
ter-based digital communications between patients and
their care teams, it is critical that our theoretical concep-
tualization of access undergoes a concurrent paradigm
shift to make it more relevant for the digital age. The
traditional conceptualizations and indicators of access are
not well adapted to measure access to health services that
are delivered digitally outside the context of face-to-face
encounterswithproviders. This paperprovides anoverview
of digital “encounterless” utilization, discusses the weak-
nesses of traditional conceptual frameworks of access,
presents a new access framework, provides recommenda-
tions for how tomeasure access in the new framework, and
discusses future directions for research on access.
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INTRODUCTION

It has been argued that the most important ingredient to
effectively managing chronic illnesses is communication be-

tween patients and providers.1 Yet, our current healthcare
system is fragmented, delivering episodic face-to-face treat-
ment with negligible communication between encounters, and
minimal care coordination over time.2 Given the current level
of innovation in e-health technologies and recent legislation to
reform the U.S. healthcare system, it seems inevitable that the
paradigm of healthcare delivery will evolve rapidly. One
example is the Patient Centered Medical Home, a model of
care that emphasizes, among other things, enhanced patient
access through digital channels of communication.3 As the
paradigm of healthcare delivery evolves, it is imperative that
our theoretical conceptualization of access undergoes a con-
current paradigm shift. Based on supposition of how health-
care might be delivered in the digital age, we present some
preliminary thoughts about a new framework for conceptual-
izing access to healthcare services for the 21st century. The
ideas outlined in this paper are not intended to be definitive,
but rather to inspire a dialogue about how access should be re-
conceptualized to make it more relevant for the digital age.

Healthcare in the future may be delivered and reimbursed
as coordinated bundles of services around episodes of care
rather than discrete payments for single encounters. While
traditional face-to-face encounters will likely remain the
cornerstone of healthcare delivery, changes in reimbursement
policies may create financial incentives for providers to
communicate digitally with their patients in-between face-to-
face encounters. Also, the increased demand for healthcare
services resulting from universal health insurance coverage
may well exceed the supply of providers, thereby necessitating
a shift to more efficient digital encounterless exchanges of
clinical information between patients and providers. Our
current conceptualizations of access are not well suited to
measuring access to health services that are delivered digitally
outside the context of the traditional face-to-face patient–
provider encounter.

We explicitly adopt a patient-centered4 view, and conceptu-
alize access to care as the fit between an individual and the
healthcare system.5 Thus, access should be measured indi-
vidually for each patient and should depend on both the
characteristics of the patient and the structure6 of the
healthcare system. For a conceptual framework for access to
facilitate improvements in care, it must be applied to a
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healthcare system that has the capacity to adapt itself to
accommodate the characteristics of individuals that result in
poor access to care such as poverty, poor health literacy, and
rural residence.7 Therefore, it is critical to contextualize the
conceptual framework within a system of care. The conceptual
framework discussed in this paper was designed specifically
for the Department of Veterans Affairs (VA) healthcare system.
Because VA is a national leader in the implementation of
personal health records, interactive video, and remote moni-
toring technologies, it is a natural context for discussing the
re-conceptualization of access for the digital age.

The remainder of this paper is divided into the following
sections: 1) overview of digital “encounterless” utilization, 2)
weaknesses of traditional conceptual frameworks of access, 3)
new framework for access, 4) measuring access in the new frame-
work, and 5) conclusions and future directions for research.

UTILIZATION

One cannot re-conceptualize access without re-conceptualizing
utilization in the digital age. In contrast to traditional face-to-face
patient-to-provider encounters in which patients and providers
are in close physical proximity to one another, "virtual" encoun-
ters involve the use of digital systems to facilitate communication
among patients and providers separated by distance and/or
time. Table 1 describes four categories of virtual healthcare
utilization that should be considered in addition to traditional
encounters: 1) synchronous digital patient-to-provider encoun-
ters, 2) asynchronous digital patient-to-provider communica-
tions, 3) digital peer-to-peer communications, and 4)
synchronous digital interactions between patients and computer
health applications. Digital communication modalities currently
include cell phones, smartphones, interactive voice response,
text messages, e-mails, interactive video, web-cams, personal
monitoring devices, kiosks, personal health records, web-based
portals, social networking sites, secure chat rooms, and on-line
forums. These e-health technologies enable synchronous and
asynchronous digital communications between patients and
their formal providers, informal caregivers, peers, and computer
applications and allow face-to-face patient-to-provider encoun-
ters to focus on medical procedures requiring physical proximity
and tactile contact.

WEAKNESSES OF TRADITIONAL
CONCEPTUALIZATIONS OF ACCESS

The traditional conceptualizations of access focus almost
exclusively on patient-to-provider face-to-face encounters and
do not consider digital encounterless utilization. For example,
traditional measures of access such as travel time to nearest
provider or visit copayments do not capture the ease of digital
encounterless communications. There are also fundamental
problems with many of the traditional conceptualizations of
access and the term is unfortunately often used interchange-
ably with similar constructs such as utilization, quality, and
clinical outcomes. While access, utilization, quality, and out-
comes are interrelated constructs, we argue that access should

be thought of as a distinct concept specifically representing
the opportunity to engage in care. Access is a necessary, but
not sufficient condition for utilizing services, receiving high
quality care, and experiencing optimal outcomes. Below we
discuss the differences between access, utilization, quality and
outcomes, and why we believe that measuring access using
utilization, quality or outcome indicators is inadvisable.

Utilization. Anderson and Aday’s notion of “realized access” is
essentially a measure of utilization, or “appropriate” utilization
operationalized as the ratio of utilization to need.6,8–11 However,
utilization is distinct from access because it depends on both
access to and need for services. Therefore, measuring access
based on utilization metrics will underestimate access to care
whenever there is a lack of perceivedneed for treatment.Moreover,
we argue that defining access as the “appropriate” utilization
unnecessarily complicates the measurement of access because
the need for treatment can rarely be measured with precision.10

Quality. Some have interpreted Donabedian’s structure-
process-outcome conceptualization of quality to suggest that
access should be considered a facet of quality (i.e., a structural
component) rather than as an independent construct.12

However, Donabedian himself specifically states (p.22) “In all
these ways, accessibility and quality are closely related. But this
is not to say that they are the same thing. I believe that it is more
appropriate to separate the twophenomena, defining accessibility
of care as the ease with which it is initiated and maintained….”12

Donabedian goes on to argue that increasing access does not
always improve quality of care.12 For example, due to the positive
correlation between volume and quality in surgery,13 surgical
programs are often regionalized, which reduces geographical
access, but improves quality for those who receive it.

Outcomes. The Institute ofMedicine (IOM) defines access as “the
timely use of personal health services to achieve the best possible
health outcomes.”14 The IOM justifies the inclusion of clinical
outcomes in their definition of access by arguing that one can
only judge whether access has been achieved by measuring
whether outcomes are optimal. The IOM suggests that access
should bemeasuredaccording to outcomes that could potentially
be influenced by access such as infantmortality rates, incidences
of diseases preventable by vaccine, percent of cancer patient
diagnosed in late stages, and hospital admissions for ambulatory
sensitive conditions.14 However, clinical outcomes depend on
many factors besides access, and thus clinical outcomes are
too distal to be good indicators of access. Moreover, increasing
access will not necessarily improve outcomes (e.g., if services are
ineffective).

ACCESS REDEFINED

Following the lead of Penchansky and Thomas, we conceptu-
alize access as a set of specific dimensions that characterize
the fit between the patient and the healthcare system.5 As
described in Figure 1, we propose the following dimensions of
access: geographical, temporal, financial, cultural and digital.
We also propose the following definition of patient-centered
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access to care updated for the digital age, along with two sub-
definitions for actual and perceived access:

& Access to care represents the potential ease of having
virtual or face-to-face interactions with a broad array of
healthcare providers including clinicians, caregivers,
peers, and computer applications.

– Actual access to care represents those directly-observ-
able and objectively measurable dimensions of access.

– Perceived access to care represents those self-reported
and subjective dimensions of access.

Perceived access is no less valid than actual access and
may be a stronger predictor of utilization than actual access. A
patient’s perceived access to care may change over time (even
in the absence of changes in actual access) as the individual
uses services and their perceptions are updated to more
accurately reflect the ease of using those services. As depicted
in Figure 1, a patient’s utilization, quality and outcomes
experience will influence their satisfaction with care. Because
satisfaction with utilization represents the patient’s ability
to obtain enough of the type of services they prefer, it will
in turn influence their perceived access to care. Similarly,

Table 1. Types of Virtual Healthcare Utilization

Type of Utilization Explanation

Synchronous digital patient-to-provider encounters Include visits conducted using audio-only or audiovisual technologies in which the patient
is located in a different geographic location than the provider. Audiovisual technologies
include clinic-based interactive video units,39 home-based web-cams40,41 and mobile
smartphone two-way cameras. These video visits typically substitute for traditional face-
to-face encounters between patients and providers while minimizing travel burden for the
patient and/or provider. Audio-only synchronous digital patient-to-provider encounters
can also be conducted via telephone, cell phone or smartphone. These encounters tend to
be more focused (e.g., to discuss side-effect or assess treatment response).

Asynchronous digital patient-to-provider
communication

Include interactive video,42 interactive voice response,43 text messaging,44,45 e-mails, and
secure chat rooms hosted by healthcare organizations in which there is a time lag in
communication between the patient and the provider. These encounters, by the nature of
the technology, tend to be more focused than synchronous patient-to-provider encounters.
For example, such communications could focus on treatment adherence such as reminders
to take medications, monitor blood glucose, or complete psychotherapy homework. A review
of cell-phone interventions involving reminders and recommendations for patients with
chronic disease found that 92% of the interventions improved clinical outcomes.46 Another
important type of asynchronous digital patient-to-provider encounter includes remote
monitoring involving the entering/forwarding of clinical information by the patient to their
provider via smartphones, kiosks, web-based portals hosted by the healthcare organization
(e.g., MyHealtheVet47,48) or personal electronic medical devices (e.g., HealthBuddy®,49,50

Intel® Health Guide). Clinical information might include vital signs (e.g., weight, blood
pressure), photographs (e.g., wounds51, rashes, swelling, etc), self-reported symptoms (e.g.,
depression and pain severity52) ormedication side-effects for the provider to review in order to
assess treatment tolerability and response. Personal monitoring devices including wearable
monitoring devices53 (e.g., the Corventis PiiX cardiac monitor), portable monitoring devices
(e.g., AreoTel® HeartviewTM), and sensors integrated into automobiles or homes that can
collect clinical information such as vital signs, blood glucose, weight, falls,54 problems with
gait,55 and automatically upload data to the provider via wireless (e.g., Bluetooth devices such
as MedApps® HealthPAL) or wired technologies.

Digital peer-to-peer communications Include discussions between patients who exchange information and practical advice about
their shared illness experiences, and provide mutual support to one another. A peer who
is in recovery can often better relate and provide more authentic empathy to patients than
can a formal health provider. Digital communication modalities for synchronous or
asynchronous virtual peer-to-peer communication include social networking sites (e.g.,
Facebook), on-line forums (e.g., Depression and Bipolar Support Alliance), phones, text
messaging and e-mail. Although not traditionally recorded in medical records, peer-to-
peer encounters could be captured in PHRs. Likewise, peer-to-peer communications are
also not traditionally included in measures of utilization, but with the growing reliance on
digital social networking, it is important to begin capturing these types of encounters,
especially for patients with mental health and substance use disorders.

Synchronous digital interactions between patients and
computer health applications

Include personal computer-based applications, web-based applications, and smartphone-
based applications that present information in a user-friendly format or deliver
therapeutic treatments. The number of computer health applications is growing
exponentially. For example, as of February 2010, there were 5,805 health, medical, and
fitness applications available for the iPhone in the Apple AppStore.56 There are currently
many computer health applications designed to provide information to patients including
the Mayo Clinics’ web-based Symptom Checker and smartphone-based Mobile Symptom
Checker.57 Other web-based and smartphone-based applications help patients make
decisions about treatment options (i.e., preference-based weighting of risks and benefits)
or facilitate self-monitoring of symptoms and promote adherence to treatment (e.g.,
MedsLog). There are also a growing number of web-based58,59 and personal computer-
based applications60 that deliver therapeutic treatment to patients like cognitive
behavioral therapy that have been shown to be clinically effective in randomized trials.61

As the functionality of smartphones increases, a growing number of health applications
are likely to be developed for this platform.
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satisfaction with quality and outcomes influences the patient’s
perceived need for care. Thus, over time, the patient’s
satisfaction with utilization, quality and outcomes will feed-
back to modify their perceptions about need and access.15 As
patients gain more experience with a new sector of the
healthcare system, their perceptions of access should become
more accurate.15 Consequently, perceived access can actually
be lower for those who use services compared to those who
do not if the difficulties associated with accessing services
are under-estimated by those who have never attempted to
use them.16 Similar to Aizen’s notion of “actual behavioral
control”, there may be actual access problems unknown
to the individual (e.g., waiting list) that impede service
utilization, but are not factored into current perceptions about
access.17

INTERACTION BETWEEN PERCEIVED ACCESS
AND PERCEIVED NEED

There are many theories of treatment seeking in the litera-
ture and nearly all include a construct representing per-
ceived access (or barriers) to care. For example, Rosenstock’s
Health Beliefs model posits that the utilization of services is
jointly determined by perceived barriers to care and per-
ceived need for and effectiveness of care.18 Perceived need is
broadly conceptualized here as perceptions about symptom
burden, susceptibility, stoicism, self efficacy, and treatment
efficacy.19,20 Although many researchers model perceived

access to care and perceived need for care in an additive
manner, the demand for services really depends on the
interaction between perceived need and perceived access.
This conceptualization is supported by the fact that access
problems (such as long travel distance) tend to have less of
an adverse impact for illnesses that are associated with high
levels of perceived need for care (e.g., cardiac disorders).21

For illnesses associated with low levels of perceived need
(e.g., substance use disorders), individuals often make a
proverbial “mountain out of a mole hill” when it comes to
seeking services.

DIMENSIONS OF ACCESS

Geographical. The geographical dimension of access
represents the ease of traveling to healthcare provider
locations. The geographical dimension of access is of
particular importance to rural populations, although travel
can also be an important issue for congested urban areas and
for those who lack personal forms of transportation. Actual
geographic access includes the road travel distance and time to
the nearest provider22 or to the nearest facility with
telemedicine equipment.23 The degree of local provider choice
(e.g., number of providers within 30 minutes) may also be an
important dimension of actual geographical access.24

Community Attributes 

Veteran Characteristics

Veteran Perceptions of Care 

Perceived Access to Care 

• Geographical 
 Ease of travel 

• Temporal 
Time convenience 

• Financial 
Eligibility complexity 
Affordability 

• Cultural 
Understandability 
Trust 
Self Stigma 

• Digital 
Connectivity opportunities 
Usability and privacy 

Perceived Need for Care 

• Symptom burden 
• Susceptibility 
• Stoicism 
• Treatment efficacy 
• Self efficacy

Outcomes 

•  Symptoms 
•  Side effects 
•  Functioning 
•  Quality of life 

Utilization 

• Face-to-face 
Patient-to-provider encounters 
Patient-to- caregiver encounters 
Peer-to-peer support  

• Digital 
Patient-to-provider communication 
Patient-to-caregiver communication 
Peer-to-peer support 
Use of computer applications 

Satisfaction 

•  Access to care 
•  Quality of care 
•  Outcomes of care 

Quality 

•  Technical 
•  Interpersonal 

Actual Access to Care 

• Geographical 
Travel distance/time 

• Temporal 
Time to next appointment 
Waiting time in reception 

• Financial 
Eligibility 
Out of pocket costs 

• Cultural 
Language match 
Provider stigma 
Public stigma 

• Digital 
Connectivity 

VA Healthcare System Structure 

VA Provider Characteristics

Figure 1. Conceptualization of access.
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Perceived geographic access represents the self-reported ease
of traveling to healthcare providers and tele-providers.

Temporal. The temporal dimension of access includes the time
required to receive services and the opportunity cost of that
time. Another temporal dimension includes the time delay
between when the services are needed and how long it takes to
get an appointment or to communicate digitally with the
provider. Actual temporal access includes time spent waiting
in the reception area, the time spent receiving treatment, and
the time spent on subsequent self-care activities, as well as the
wait-time for the next available appointment or digital
communication. Perceived temporal access represents the
self-reported time burden and temporal convenience of
receiving services. If services and communications are only
available when the patient has other responsibilities (e.g., work
or childcare), the perceived time burden will be associated with
higher opportunity costs.

Financial. The financial dimension of access includes healthcare
system eligibility issues and the cost of utilizing healthcare
services. Actual financial access includes eligibility (e.g.,
entitlement to VA services), insurance premiums, out-of-pocket
costs for face-to-face and digital encounters, opportunity cost for
lost work time (for thosewithout paid sick leave), aswell as the cost
of digital connectivity, and the cost of remote monitoring devices
and computer health applications. Perceived financial access
represents misinformation about eligibility and the complexity of
the application process, as well as the affordability of out-of-pocket
costs and opportunity cost relative to household annual income.
Perceptions about financial access will be greatest for those with
low incomes, unpaid sick leave, as well as those living or in rural
areas where digital connectivity is more expensive.

Cultural. The cultural dimension of access represents the
acceptability of health services. Actual cultural access includes
whether services are offered in a language in which the patient is
comfortable communicating (e.g., native language). For
stigmatizing illnesses, actual cultural access also reflects
whether services are offered by providers who do not
discriminate against the patient. Perceived cultural access
represents whether patients report that they understand their
provider, agreewith the diagnosis, and trust their treatment plan.
Bothpatient health literacy andprovider cultural competencyare
critical factors impacting understandability.25 The mode of
communication (e.g., face-to-face, interactive video, text
message, etc.) may also influence understandability. For
stigmatizing illnesses, perceived cultural access may also
include the degree to which a patient internalizes any provider
discrimination or public stigma.

Digital. The digital dimension of access includes the
connectivity that enables synchronous or asynchronous
digital communications with formal providers, informal
caregivers, peers, and computerized health applications. The
digital dimension must consider patients uploading
information to providers and providers downloading
information (e.g., lab results, tailored health information) to
patients. Actual digital access includes whether patients own
or have the right to use digital channels of communication,

remote monitoring devices, and computer health applications.
It also includes whether the patient’s providers and peers have
access to digital channels of communication. Perceived digital
access represents perceptions about the opportunity and
simplicity of interacting digitally with providers. It also
represents usability problems, provider responsiveness, as
well as security and privacy concerns associated with digital
communications.

CONSEQUENCES OF IMPROVING DIGITAL ACCESS

Table 2 presents the individual, community, provider, and
health system characteristics that impact each of these five
domains of access. As discussed previously, for a conceptual
framework of access to facilitate improvements in care, it must
be applied to a healthcare system that is capable of modifying
its characteristics to fit the needs of the patients it serves.26 By
adopting e-health technologies, the VA can improve digital
access to care in order to overcome geographical, temporal and
cultural access problems experienced by some veteran popula-
tions. For example, geographic access can be improved by
offering more services via synchronous digital encounters.
Temporal access can be improved by encouraging asynchro-
nous digital patient-to-provider communications at times that
better suit patient schedules. Cultural access can be improved
by facilitating digital peer-to-peer communications and devel-
oping computer health applications that provide education
about disorders and treatment options, and accurately assess
treatment preferences. However, improving access does not
necessarily improve quality or clinical outcomes and there may
even be unintended negative consequences of improving digital
access. For example, unless efficient and effective methods are
developed to filter and prioritize the clinical information
uploaded by patients, asynchronous digital communications
could overwhelm providers with information and possibly
increase their exposure to medical malpractice.

MEASURING ACCESS

Indicators of actual access should be directly observable,
objectively measurable, reliable, and have good predictive
validity with regards to utilization (for those in need). Examples
of actual access measures include distance to nearest provider
or tele-provider (geographical), appointment wait-time (tempo-
ral), copayments (financial), linguistic match between patient
and provider (cultural), and web-based access to health
records (digital). Indicators of perceived access should capture
patient perceptions about the opportunity and ease associated
with seeking treatment. They should also have good reliability,
and good predictive validity with regards to utilization (for
those in need). Examples of perceived access measures include
self-reported ease of travel (geographical), convenience of
available appointment times (temporal), complexities of the
eligibility application process (financial), trust in the treatment
plan (cultural) and usability of computerized health applica-
tions (digital). The empirical work required to determine
predictive validity is complicated by the fact that while there
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are many potential access indicators, different patients will
face different access problems. This will necessitate the
development of scales that assess the cumulative effect of
access across multiple domains.27

While we argued earlier that measuring access using quality
indicators is inadvisable, that is not to say that one should not
take quality into consideration when measuring access. We
recommend that the optimal approach to measuring access is
to first measure the quality of services and then measure
access to services of different levels of quality. Likewise,
because all individuals do not need all types of services, we
recommend that appropriate target populations should be
specified when measuring access (e.g., access to geriatric
services should only be measured for older veterans). Impor-
tantly, because different individuals have different preferences
for different types of providers and services, we also recom-

mend that patient preferences be taken into consideration
when measuring access. Specifically, patient-centered access
should be measured to the type of services that are preferred.
For example, for patients with mental health disorders, access
to psychotherapists should be measured for those with a
preference for counseling, and access to prescribers should
be measured for those with a preference for pharmacotherapy.
Therefore, we recommend first categorizing services according
to type, preference and quality and then measuring access to
the types of services that are relevant and preferred, and to
services of varying levels of quality.

We have argued that for this re-conceptualization of access
to facilitate improvements in care, it must be applied by a
healthcare system that has the capacity to adapt itself to better
accommodate the characteristics of individuals.28 However,
this is not to imply that improvements in access should be

Table 2. Patient, Community, Health System and Provider Determinants of Access

Access
Dimension

Individual Characteristics Community
Characteristics

Health System
Characteristics

Provider Characteristics

Geographic Residential location Physical geography such
as terrain, and weather

Service locations Willingness to practice
in remote locations

Employment location
Built environment such
as road quality, traffic
conditions and public
transportation

Outreach programs

Circuit riding
Available modes of
transportation

Telemedicine services

Contracting with
non-VA providers

Temporal Opportunity cost of time
(depends on responsibilities
at work and home)

Work hour flexibility
of local employers

Hours of operation Stays on appointment
schedule

Availability of childcare
services

Wait-times

Financial Household annual income Health benefits offered
by insurance companies
and public programs

Eligibility policies Orders unnecessary
tests

Service-connection Coinsurance rate
Conducts unnecessary
procedures

Private insurance status Charges

Prescribes generic
medications

Cultural Age Social norms Provision of services
tailored to special
populations (e.g., VA
women’s clinics)

Cultural competency

Race and ethnicity Public stigma Multilingual capabilities

Marital status Communication style

Health literacy Provider stigma

Coping style

Religiosity and spirituality

Social support

Community embeddedness

Digital Availability and sophistication
of personal communication
technologies

Broadband availability Synchronous patient-to-
provider communication
systems

Asynchronous digital
patient-to-provider
communication systems

Computer literacy

Computer literacy

Satellite coverage

Digital peer-to-peer
communications

Willingness to
communicate digitally

Public use computers

Computer health
applications

Receives reimbursement
or workload credit for
encounterless digital
communications
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measured from the perspective of the healthcare system (e.g.,
number of new clinic locations). Because we have defined
access from the perspective of the patient, we argue that the
impact of improvements to the healthcare system should be
determined by aggregating the individual effects on patients
(e.g., average travel distance before and after opening new
clinics).29 A complicating factor is that we have also argued
that access depends on the characteristics and treatment
preferences of the individual. Therefore, from a methodological
perspective, the challenge will be to aggregate access measures
that have been customized to each individual patient. A good
example is the VA wait-time performance measure which is
determined by asking each patient when they would like to
schedule their next appointment, calculating how many days
beyond that they must wait for an appointment and aggregat-
ing that number across all veterans sampled. Another compli-
cation of the patient-centered perspective is that the
healthcare system must also consider access to services
outside their system (e.g., non-VA clinicians, peers).

DISCUSSION

As innovations in e-health technologies transform the way
healthcare is delivered, digital communications between patients
and their providers, peers and computerized health applications
have the potential to drastically improve access to many types of
healthcare services. Although more and more patients have
broadband internet access and are using smartphones, the
digital divide may create connectivity barriers for low income,
minority, rural, and older adult patients. If up-to-date technolo-
gies are not available to certain populations, connectivity will be
low. Moreover, patients from some cultures, as well as those with
lower education levels may have lower comfort levels with e-
health technologies,30,31 and experience greater usability pro-
blems if they lack the skills to engage digitally with their provider
and to interface with computer health applications.32 Thus,
although e-health has the potential to improve access, a
potentially growing digital divide could create greater access
disparities for some patient populations.

The Secretary of VA, Dr. Eric Shinseki, has made access one of
his threemajor themes.33 In addition, twomajor initiatives within
VA focus on improving access for women veterans and rural
veterans.34 Although VA is a leader in technological innovations in
the delivery of healthcare services, VA researchers and practi-
tioners should continue to develop and evaluate innovative
interventions that improve digital access to care. These interven-
tions should build on existing technological platforms such as
interactive video, home monitoring devices, electronic medical
records, and personal health records, as well as expand to new
platforms such as kiosks, smartphones, home-based telemedi-
cine systems, computerized health applications, personal moni-
toring devices, and social networking sites. These new
technologies will need to be private and secure. Technology-based
interventions will also need to be tailored to the cultural needs of
the target populations (e.g., rural veterans35, minority veterans36,
women veterans37) to ensure they are acceptable and user-
friendly. Of equal importance will be the development and
evaluation of educational programs designed to improve veterans’
computer literacy, as well as the implementation of policies

designed to increase veterans ownership of relevant technological
platforms (e.g., broadband internet, smartphones). Likewise, VA
providers will need to be trained to use these emerging technol-
ogies and provided with tools to filter/prioritize the digital
information transmitted to them by their patients. Measuring
provider perspectives and attitudes toward these emerging tech-
nologies will also be an important area for future and research.

In addition to developing and validating measures of access for
research purposes, VA policy makers will need to develop
performance indicators in order to compare regional variations
in access and to monitor changes in access over time. Perfor-
mance measures for access should be developed and implemen-
ted across all the access domains (geographical, temporal,
financial, cultural and digital). Measures of actual access could
be based on existing administrative/clinical data, but to measure
access in many of the proposed domains, it will be necessary to
start collecting new data during clinical encounters. For exam-
ple, an indicator for actual digital access might require clinicians
to record in the medical record whether the patient was given a
remote monitoring device. Measures of perceived access should
be developed for veteran surveys such as the Survey of
Healthcare Experiences of Patients (SHEP).38

Performance measures for actual and perceived access should
be used by the VA to evaluate the impact of policies pertaining to
eligibility and purchased care (i.e., contracting with private sector
providers) and programs such as the expansion of community-
based outpatient clinics, deployment of mobile clinics, and
community outreach initiatives. These performance measures
and indicators should also be used to identify veteran popula-
tions with poor access to care in order to develop new outreach
programs. As a patient-centered healthcare organization, having
validated access measures that are relevant for the digital age
will allow the VA to monitor and adapt itself in order to better
accommodate the needs of veterans in the 21st century.
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