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Abstract

Background: Personal health records (PHRs) are an important tool for empowering patients and stimulating health action. To
date, the volitional adoption of publicly available PHRs by consumers has been low. This may be partly due to patient concerns
about issues such as data security, accuracy of the clinical information stored in the PHR, and challenges with keeping the
information updated. One potential solution to mitigate concerns about security, accuracy, and updating of information that may
accelerate technology adoption is the provision of PHRs by employers where the PHR is pre-populated with patients’ health data.
Increasingly, employers and payers are offering this technology to employees as a mechanism for greater patient engagement in
health and well-being.

Objective: Little is known about the antecedents of PHR acceptance in the context of an employer sponsored PHR system.
Using social cognitive theory as a lens, we theorized and empirically tested how individual factors (patient activation and provider
satisfaction) and two environment factors (technology and organization) influence patient intentions to use a PHR among early
adopters of the technology. In technology factors, we studied tool empowerment potential and value of tool functionality. In
organization factors, we focused on communication tactics deployed by the organization during PHR rollout.

Methods: We conducted cross-sectional analysis of field data collected during the first 3 months post go-live of the deployment
of a PHR with secure messaging implemented by the Air Force Medical Service at Elmendorf Air Force Base in Alaska in
December 2010. A questionnaire with validated measures was designed and completed by 283 participants. The research model
was estimated using moderated multiple regression.

Results: Provider satisfaction, interactions between environmental factors (communication tactics and value of the tool
functionality), and interactions between patient activation and tool empowerment potential were significantly (P<.05) associated
with behavioral intentions to use the PHR tool. The independent variables collectively explained 42% of the variance in behavioral
intentions.

Conclusions: The study demonstrated that individual and environmental factors influence intentions to use the PHR. Patients
who were more satisfied with their provider had higher use intentions. For patients who perceived the health care process
management support features of the tool to be of significant value, communication tactics served to increase their use intentions.
Finally, patients who believed the tool to be empowering demonstrated higher intentions to use, which were further enhanced for
highly activated patients. The findings highlight the importance of communication tactics and technology characteristics and
have implications for the management of PHR implementations.
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Introduction

Background
Patient-centered care is a core component of the Institute of
Medicine’s quality aims and of the Affordable Care Act of 2011.
Policy initiatives for health care transformation envision a health
care system that is patient-centric [1], where the patient is a
focal and engaged player in managing his/her health and health
care. A critical element of this vision is patient empowerment
with tools and technologies that support health information
management, exchange, and use [2-4]. Personal health records
(PHRs) are an important class of health information management
tools that enable patients to store, retrieve, and manage their
personal health information and ultimately, to stimulate health
action [5]. However, while approximately 70 million people in
the United States have access to some type of PHR [6] and
despite the value potential of PHRs for engaging consumers as
active participants in their health and well-being, the volitional
uptake of PHRs has been slow. Although adoption rates of PHRs
are not widely reported in the literature, studies [6] noted that
the adoption of PHRs by patients is generally modest. A
consumer survey conducted in 2011 revealed that broad-based
consumer adoption of PHRs is not occurring, with only 7% of
consumers reporting they had ever used a PHR. Google’s
announcement that it plans to close its health records service
[7] in 2012 further underscores the limited diffusion of consumer
controlled PHRs, a phenomenon not restricted to the United
States alone [8].

An alternative to the consumer controlled PHR is one offered
by employers as a service to their employees [9]. This mode of
PHR delivery addresses one of the critical concerns voiced by
consumers in regard to PHRs they adopt on their own, which
is, entering and updating personal health information.
Additionally, the employer may be in a better position than third
parties to alleviate employee’s concerns about security, another
significant impediment to PHR use [10,11]. However, within
the context of such employer-sponsored PHRs, there is limited
research examining various aspects of PHR deployment and
acceptance, and many unanswered questions remain [12,13].

The aim of this paper was to understand the factors that
influence individuals’ intentions to use a PHR provided by the
employer. Our specific focus was on understanding what
influences the behavior of early adopters of PHRs, so that PHR
adoption can be accelerated. We report findings from the
deployment of a PHR implemented by the Air Force Medical

Service (AFMS) at Elmendorf Air Force Base in Alaska in
December 2010. The PHR tool supported entry and management
of health information directly by patients, integrates with the
patients’ clinical records, offered access to a wide range of
educational materials, and supported secure patient-provider
messaging (SM).

Studies of consumer health information technology acceptance
have limited their focus to patient demographics and health
variables or general perceptions of the technology (eg, ease of
use and usefulness) [14-18]. While these studies provide
valuable insight into the individual technology adoption process,
there is limited understanding of factors driving PHR acceptance
in employer-sponsored contexts, especially those factors
associated with the deploying organization. Further, there is a
paucity of work examining how usage intentions are formed in
the initial stage after the adoption decision has been made. We
addressed these gaps in knowledge by developing and testing
a model that was theoretically grounded and incorporated factors
uniquely relevant to the deployment context. The social
cognitive theory (SCT) [19] provided the theoretical foundation
for the research model. Factors studied included perceptions of
the technology, communication tactics deployed by the
employer, and individual characteristics of patient activation
and satisfaction with their provider. Findings from a detailed
survey of 283 early adopters provided insight into patients who
were more likely to use the PHR and the actions an organization
could proactively take to influence usage intentions.

Theoretical Foundation and Research Hypotheses
SCT describes individual behavior as mutually dependent upon
contextual or environmental factors, and individual factors that
reflect the individual’s prior history, skills, and innate
propensities. SCT is a robust theory that has been successfully
applied to explain phenomena across various domains including
behavior towards information technology [20], organizational
behavior, training and education, and the psychology underlying
individual choices [19,21-25].

The PHR acceptance model is depicted in Figure 1. Drawing
on SCT, we hypothesized that individual and environmental
factors, specifically, technology and organization, will interact
to influence acceptance of the tool. We measured individual
acceptance of the PHR by self-reported behavioral intention to
use the tool—a widely used dependent variable in technology
acceptance research [18,26-29] with strong predictive power
for actual use behavior [29-31].
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Figure 1. PHR acceptance model.

Individual Factors
SCT asserts that an individual’s background, expectations, traits,
and skills influence their decisions and behavior [19]. Factors
especially salient in the context of PHR adoption are patients’
satisfaction with their health care provider [32-35] and the extent
to which patients believe they are in control of their own health
care (ie, patient activation) [36-38]. With regard to the
patient-provider relationship, the effect of a positive relationship
on adherence to recommended treatment regimens is well
documented [32-34]. Studies have generally been conducted in
the context of chronic disease conditions where frequent
interactions with the provider were required and sustained effort
was needed of the patient to manage his/her disease (eg, HIV
or diabetes) [32-34]. Collectively, this prior work demonstrated
that stronger patient-provider relationships could increase
positive health-related intentions and behaviors.

Research on technology acceptance and use and the
patient-provider relationship has shown the effect of technology
use on various aspects of the relationship and not the reverse
[39-41]. One exception was observed in a qualitative study of
patient focus groups conducted by Zickmund et al [35]. Their
findings indicated that interest in using a patient portal was
negatively associated with satisfaction with the patient-provider
relationship. However, they attributed the limitations of their
work to a small sample size, selection bias, and the focus on a

single disease (diabetes), and called for more studies on the
association between the patient-provider relationship and the
use of technology that facilitates health information availability
and communication with providers. Drawing upon the stronger
evidence in support of a positive association between the
patient-provider relationship and positive health action in the
more widely studied treatment regimen contexts, and to the
degree that a PHR facilitates greater attention to health-related
issues, we hypothesized that a positive patient-provider
relationship would amplify intentions to use the PHR.

Hypothesis 1: Satisfaction with the health care provider is
positively associated with intentions to use the PHR tool.

Studies have shown that patients who demonstrated higher levels
of knowledge, skill, and confidence in their ability to
self-manage their health (ie, they are “activated”) exhibited
healthier behaviors including reading about drug interactions,
exercising, and eating right [36]. Highly activated patients with
chronic conditions were more likely to adhere to prescribed
medications, use self-management services (including the use
of educational websites), and follow suggested self-management
behaviors [36-38]. Patient activation is akin to self-efficacy,
which is a central construct in the person component of SCT.
Both patient activation and self-efficacy refer to an individual’s
perception of their ability to accomplish a particular task, in
this case, health self-management. Based on prior findings, we
expect that patients with higher levels of activation will be more
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likely to accept a technology designed to provide them with
access to their health information and facilitate interactions with
their providers. However, we expect patient activation to
moderate one of the environmental factors of interest in this
study, therefore we do not hypothesize a main effect of patient
activation on behavioral intentions.

Environment Factors
According to SCT, perceptions concerning the environment,
including available technologies and mass media
communications, can promote or inhibit relevant behaviors. In
the context of this study, PHRs represent a mechanism through
which an individual can gain access to their medical record and
securely message their provider. We examined 2 factors
associated with perceptions of the tool. First, we studied the
influence of perceptions about the value of specific functions
provided by the tool on use intentions. Second, we examined
the influence of a more affective perceptual measure, which
captured patients’ beliefs about how the use of the tool might
empower them, on behavioral intentions. We also investigated
the influence of communication tactics, an organizational factor,
on use intentions.

Technology Factors
The basic form of PHRs typically store medical information
and allow users to access, add to, or modify this information
[42]. The functionality present in the system implemented by
the AFMS at Elmendorf incorporated additional capability to
access educational material and securely message providers.
Patients who believe that information availability and a new
way to communicate with providers affords them greater control
over their health care situation, may be more motivated to accept
the technology. This effect will be stronger for patients who are
already highly knowledgeable about their health status and
confident in their ability to self-manage their health. High levels
of activation combined with a belief that the PHR tool will result
in further empowerment through the increased access to
information, enhanced control, and better organization should
amplify usage intentions.

Hypothesis 2: Patient activation will enhance the positive
association between tool empowerment potential and intentions
to use the PHR tool.

PHR tools in general can incorporate a wide range of functions
that support different tasks and activities, each of which has
distinctive instrumental value for patients [42]. For example,
the PHR tool examined in this study allowed the patient to
access medical information from any Web-enabled computer
anytime, track lab results, record immunizations, receive
health-specific reminders, and securely message the provider.
Research has shown that the perception of tool value is a strong
driver of technology acceptance [29]. Therefore, we expect that
patients who find the PHR functionality useful will be more
likely to accept the technology. However, we hypothesize that
the relationship between PHR functionality and behavioral
intentions is moderated by the communications the patient
receives from the organization about the PHR. Therefore, we
focused on the interactive effect of these factors.

Organizational Factor
An important aspect of the environment that influences behavior
is the information received through mass communication [43].
SCT is grounded in the notion that most external stimuli
influence behavior through cognitive processes that determine
which external events will be attended to, retained, and deemed
important. Communication tactics reflect the extent to which
an individual hears about the PHR through different channels
such as email messages, posters, recorded phone messages, or
providers. Organizations often design marketing messages to
raise awareness of the benefits of the system to increase adoption
of the technology. Patients who reported being exposed to more
of these messages should be more aware of the benefits of the
system. When this awareness of benefits is combined with the
perception that the PHR functionality is of value, higher
intentions to use the PHR should result.

Hypothesis 3: Communication tactics will enhance the positive
association between perceptions of the technology features and
intentions to use the PHR tool.

Methods

Data Collection Site
To test the research hypotheses, we collected data during the
first 3 months post go-live of the deployment of the PHR with
secure messaging tool implemented at Elmendorf Air Force
Base in Alaska in December 2010. Approximately 26,000
individuals over the age of 18 were enrolled for receipt of health
care at the Elmendorf military treatment facility (MTF) provided
by a medical group staff of approximately 150. Initial goals
associated with the PHR project included improving the quality
of health care patients received, increasing staff productivity,
decreasing staff workload, and enabling patients to have more
control over their own health information. The tool was named
“MiCare” to signal to patients that it would afford them greater
control over their care.

Procedure
Several weeks in advance of system go-live, patient registration
cards were provided to the MTF. To register, patients visited
the MTF and showed their military ID to the registration staff
located at enrollment desks in the lobby. Once their information
was entered into the system, the system automatically generated
an email with a link to complete the registration process.
Registered users’ data was extracted from existing Air Force
medical databases to populate the PHR. Periodic updates kept
the data current and consistent with the clinical “database of
record”. Once the registration process was completed, the user
could access the PHR tool from any Web-enabled computer (a
screenshot of the Home tab is provided in Multimedia Appendix
1).

After initial registration, users received an email requesting
their participation in an electronic survey to measure baseline
expectations about the system and other individual
characteristics. If the user chose not to participate in the survey
at the initial request by selecting the “not now” option, 2
reminder emails were sent, one week apart. If the user agreed
to complete the survey, the system assigned a unique identifier

J Med Internet Res 2013 | vol. 15 | iss. 2 | e43 | p. 4http://www.jmir.org/2013/2/e43/
(page number not for citation purposes)

Agarwal et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

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


to the respondent to de-identify them for study purposes while
also facilitating the matching of survey responses with existing
data from military databases. We obtained patient demographics
and health condition variables from existing Air Force databases
to serve as control variables.

Measurements
We used multi-item scales for all variables, relying on prior
research for scales wherever possible. Because the data
collection occurred prior to hands-on use of the tool, items were
worded to reflect the respondent’s expectations about the use
of the system (eg, for each of the features of the tool listed
below, please indicate how useful you believe it will be for your
personal health information management), formed on the basis
of information they received about the tool. Drawing upon prior
work in technology acceptance and use [44-45], the survey
included a validated 3-item measure for future use intentions
to measure the degree to which the patient planned to utilize
the tool in the future, scored on a 7-point Likert scale, with
anchors of “strongly disagree” (1), “neutral” (4), and “strongly
agree” (7).

To gain a more granular understanding of the types of
functionality that would be most valuable for patients, the survey
included a list of 17 PHR features (eg, link to information about
potential drug interactions, store and manage medical images,
record and manage health care expenses) that respondents scored
on a 1-7 Likert Scale anchored with “not at all useful” (1),
“neutral” (4), and “very useful” (7). These features were selected
based on the specific requirements that had been identified
during the extensive requirements analysis performed by the
research team and the software contractor who developed the
PHR system for the Air Force. Requirements analysis included
interviews with 20 patients and 3 patient focus groups. For tool
empowerment potential, we developed a 5-item scale that tapped
into the patients’beliefs about whether the use of the tool would
make the individual feel more empowered, more in control,
more informed, better prepared, and more organized.

Baseline patient activation (the knowledge, skill, and confidence
for self-management) was assessed using the 13-item patient
activation scale from Hibbard et al [37] that has been validated
across a number of studies. Respondents indicated their overall
satisfaction with their provider using 3 items scored on a 7-point
Likert scale. To evaluate the effectiveness and reach of the
different communication tactics, we asked respondents how
much they had heard about the PHR pilot through 9 different
communication channels, including posters, website, base
newspaper articles, and recorded phone messages.

Because computer skills have been previously linked to PHR
adoption behavior [46], for control purposes, we asked
respondents to rate their computer skills. Additional controls
from the military databases included gender, age, sponsor pay
grade, and the total number of chronic disease diagnoses such
as asthma, hypertension, diabetes, etc, to serve as a proxy for

general health. Finally, the survey contained an open-ended
question asking users to provide any other comments or
feedback they had.

Prior to conducting the full study, we did extensive pre-testing
of the survey instrument to ensure that the scales were valid
and reliable, and that respondents interpreted each question the
way it was intended. The final survey contained a total of 81
items, together with 1 open-ended response. We performed
cognitive testing with 6 subjects who completed the survey
while 2 researchers were present, and provide feedback on the
format and wording of the questions. This was followed by a
field pre-test where we solicited patients in a military treatment
facility that was different from the main study site. We obtained
responses from 38 patients. Analysis of the pre-test data
supported the validity and reliability of the measurement scales.
We also confirmed that the survey could be completed by the
respondent in less than 10 minutes.

Results

Descriptive Statistics of the Sample
The adoption trajectory of the system over the first 3 months
post go-live is shown in Figure 2. Over this time period, of the
approximately 26,000 adult patients invited to register, 1801
completed the registration, yielding an adoption rate of 7%. We
received 283 responses to the email survey requests, which
represent a 16% response rate. Of the survey respondents, 64%
(181/283) were female. Over half of the respondents rate their
computer skills as quite extensive or very extensive.

Table 1 summarizes demographic information for: (1) the
Elmendorf population, (2) the early adopters of the PHR, and
(3) our survey sample. The survey sample was significantly
older, higher paid, more sick, and more likely to be female than
the Elmendorf population. The survey sample was also older,
higher paid, more sick, and more likely to be active duty than
early adopters who chose not to complete the survey. These
differences were consistent with findings from other studies
which examined usage patterns of secure messaging and found
usage to be higher for women, individuals with higher levels
of education, and increased morbidities [47,48]. Education
information was not available from the Air Force databases,
but income was often correlated with education [49]. Since
registration for the PHR was done at the MTF upon presentation
of a military ID, it is possible that individuals seeking treatment
for an illness or older patients who required more clinic visits
tended to enroll more than others simply because they visited
the clinic. More dependents enrolled for the PHR, yet more
active duty personnel responded to the survey requests. This
may reflect a greater sense of duty or responsibility to participate
in the research on the part of the active duty personnel. A
comparison of mean scores on summated scales between early
versus late responders to the survey revealed no significant
differences [50].
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Table 1. Demographic profile of early adopters.

Survey Respondents
(3)

N=283

PHR Early Adopters (2)

N=1518

Elmendorf Population (1)

N=26,096

Variable

Demographics

0.36, (1)a0.37, (1)a0.46Gender, (Male=1, Female=0)

47.2, (1)a,(2)a32.1, (1)a40.0Age, years

5.69, (1)a,(2)a5.40, (1) a5.48Sponsor pay grade, numeric scale 1-9

0.600.630.72Number of dependents, sum

0.55, (2)a0.64, (1)a0.52Dependents vs active duty, (Dependent = 1, active duty = 0)

Medical Condition

0.63, (1)a,(2)a0.49, (1)a0.39Average total chronic diseases, sum

*This variable is significantly different from the same variable in columns (1) or (2), as labeled in the heading.

Figure 2. Baseline patient enrollment.

Data Analysis
We first performed factor analysis to confirm the psychometric
properties of the measurement scales. Principal components
factor analysis of the 17 items used to assess the importance of
various features of the PHR tool yielded a two-factor solution.
The first factor consisted of 9 items related to the tool’s
capability to store and track patient historical information, and
therefore, we labeled it the “record keeping” feature of the tool.
The second factor consisted of 8 items related to the tool’s
potential to provide the patient “health care process management
support” (eg, exchanging information between providers,
reminders about appointments). All constructs and the

corresponding items used for the statistical analysis are
presented in Multimedia Appendix 2.

The patient activation items loaded on 2 factors that represent
different stages of patient activation [36,37]. The first 7 items
loaded together to form a factor representing a patient’s belief
about their role in self-health management and their confidence
and knowledge in their own ability to take action
(PA-knowledge/beliefs). The last 6 items loaded on the second
factor that captures a patient’s actual actions and ability to
maintain appropriate self-health activity when under stress
(PA-actions/maintenance). In addition, the 9 communication
tactics deployed loaded on 2 factors. The first factor included
7 communication mechanisms that were impersonal in nature,
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(eg, posters, emails) while the second included 2 personal
communication mechanisms (ie, registration desks,
providers/staff). Table 2 shows the reliability (Cronbach alpha),
means, and SDs for the variables and correlations between the
constructs. Summated scales for all research constructs were
used in the statistical analysis.

We estimated the research model using moderated multiple
regression in SPSS. Intention to use was regressed on all the
independent variables shown in Figure 1. We first entered the
control variables into the regression, followed by the main
effects. To model the hypothesized moderating relationships,

we included 6 additional variables representing the product of
PA-knowledge/beliefs and Perceived Tool Empowerment
Potential, PA-actions/maintenance and Perceived Tool
Empowerment Potential, Impersonal Communication Tactics
with the 2 factors for Perceived Value of Tool Functionality,
and Personal Communication Tactics with the 2 factors for
Perceived Value of Tool Functionality. The regression equation
included control variables for gender, age, sponsor pay grade,
computer skill level, dependent status, and general health. A
confidence level of 95% was utilized for the purposes of
hypothesis testing. We used a listwise deletion procedure for
missing data.

Table 2. Descriptive statistics: reliability, means, SDs, and correlations (N=283).

987654321Mean

(SD)

Reliability

(# of items)

Construct

15.98

(1.15)

.91(3)Intentions

1.48**6.40

(0.71)

.90(7)PA-knowledge/ beliefs

1.58**.31**5.62

(1.11)

.89(6)PA-actions/ maintenance

1.40**.50**.44**6.05

(1.26)

.96(3)Provider satisfaction

1.40**.29**.48**.67**5.97

(1.06)

.95(5)Tool empowerment potential

1.53**.34**.31**.41**.51**6.26

(1.12)

.94(9)Record keeping functions

1.84**.64**.35**.26**.41**.57**6.29

(1.07)

.95(8)Health care process manage-
ment support functions

1.04-.01.10-.05.16*-.01-.032.10

(1.08)

.83(7)Communication tactics (imper-
sonal)

1.37**.16*.11.24**.07.10.07.16*3.03

(1.29)

.72(2)Communication tactics (per-
sonal)

* P<.05
** P<.01

Figure 3 summarizes the results of the regression analysis and
depicts the significant predictors of use intentions for the PHR
tool. Provider satisfaction was significantly associated with
intentions to use. PA-actions/maintenance positively influenced
the relationship between tool empowerment potential and
intentions to use the tool, while PA-knowledge/beliefs did not.
Intentions to use the tool were highest for patients indicating
high levels of competence in managing their own health
(PA-actions/maintenance) who also believed the tool was likely
to make them feel empowered. PA-actions/maintenance had
little effect on intentions for patients who did not believe the
tool would make them feel empowered.

Both personal and impersonal communication tactics interacted
with perceived value of the health care process management
support features of the tool to increase use intentions. Intentions
to use were highest for patients who perceived the health care
process management support feature to be very useful and who

also heard a lot about the tool through either personal or
impersonal communication channels. Contrary to what was
hypothesized, communication tactics that were more personal
in nature had a negative interactive effect on the relationship
between value of the record keeping function of the PHR and
intentions to use. Hearing a lot about the tool through personal
communications tended to decrease a patient’s intentions to use
the tool when their perceptions of the usefulness of the record
keeping functions of the tool were high. If the patient’s
perceptions of the usefulness of the record keeping functions
of the tool were low, hearing a lot about the tool through
personal communication tactics had no influence on intentions.

Interaction effects for personal communication tactics and
perceived value of the PHR tool on use intentions are depicted
in Figure 4. Impersonal forms of communication had no
influence on the relationship between the perceived usefulness
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of the record keeping functions of the PHR and intentions to
use.

In summary, hypothesis 1, predicting a significant relationship
between satisfaction with health care provider and intentions
to use the PHR tool, was supported. The results also partially
support hypothesis 2, which proposed a significant positive
interaction between the perceived value of the PHR tool and
patient activation in their effects on intentions to use (the

interaction was significant for PA-actions/maintenance but not
for PA-knowledge/beliefs). Finally, we found partial support
for hypothesis 3, which proposed that communication tactics
conditioned the effects of perceived value of record keeping
and health care management process support functions on
intentions to use. Collectively the hypothesized predictors
explained 42% of the variance in behavioral intentions to use
the PHR tool.

Figure 3. Results of model estimation.
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Figure 4. Interactions between perceived value of tool functionality and personal communication tactics.

Discussion

Principal Findings and Implications
In this study, we used SCT as the basis for building and testing
a model to predict patient acceptance of a PHR tool sponsored
by the employer. Our findings supported a mutual and reciprocal
relationship among the individual and environmental
determinants of behavioral intentions to use the PHR. We found
evidence that patients who were more satisfied with their
providers were more likely to accept the PHR tool. In addition,
perceptions of the 2 factors present in the environment, the
technology, and organizational communication tactics, interacted
to influence behavioral intentions. Finally, patient activation,
reflecting the extent to which individuals felt confident in health

self-management, interacted with perceptions of the tool’s ability
to empower the individual, a technology environmental factor.

It is widely known that a strong patient/provider relationship
can result in better patient outcomes [28-30], yet little is known
about the effects of this relationship on consumer health IT
acceptance. This study demonstrated that the reach of a strong
connection extends to patient acceptance of new technologies
as well. Although there has been limited studies to date, there
are indications that operational and productivity gains may be
realized with patient use of systems such as the one studied here
[51-53]. More benefit can be gained by all members of the
patient-provider system if providers can encourage patients to
use the PHR systems more rapidly and extensively by fostering
stronger relationships with them.
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We found that use intentions were significantly affected by the
perceived value of the various features offered in the PHR, but
this relationship was contingent on the communication tactics
deployed by the employer. For patients who did not perceive
PHR functionality as valuable, communication efforts had no
significant influence on intentions. However, for patients who
perceived the health care process management support features
of the tool to be of significant value, communication efforts
served to increase their intentions to use the tool. This was true
for both impersonal and personal forms of communication.
Intriguingly, for patients who perceived the record keeping
functions to be particularly important, personal communication

had a negative influence on intentions to use the PHR while
impersonal change management efforts had no influence on the
relationship.

One possible explanation for the findings related to the
communication tactics and the two types of functionality and
intentions is in the specific capabilities and benefits stressed in
the materials used by the implementation team throughout the
project, that is, the content of the communication. Textbox 1
depicts these themes, the majority of which relate to exchanges
between the health care system and the patient (what we label
as health care process management support functions) and less
about the patient’s personal record-keeping functions.

Textbox 1. Key Phr Capabilities and Benefits Used in Marketing Materials.

MiCare allows you to take command of your health care:

• request your next appointment

• request medication renewals

• receive your test and lab results

• maintain a PHR to manage your health

• communicate online with your health care team about non-urgent symptoms

• avoid unnecessary office visits and telephone calls

• request a copy of your immunization record

• access a large library of patient education materials

Because the content of communication materials focused on
health care process management support functions, it may be
that the record-keeping functionality available within the tool
was inadvertently downplayed. Perhaps, in personal exchanges
with providers and staff or at registration desks (ie, personal
communication), the emphasis may have been even more on
the health care process management functions. As a result,
patients may have walked away from these interactions with
the impression that record keeping functions were minimally
provided in the tool or not at all provided. For patients who
perceive functionality to be very useful, if they were given the
impression it was not available in the tool during these personal
communications, it would likely lower their intentions to use
it. An important implication of this finding is that
communications from providers, staff, and other volunteers
working at information/registration desks must convey balanced
messages about the functionality of the tool.

We also found evidence of a positive interaction between the
tool’s empowerment potential and patient activation on
intentions to use the PHR. Patients who indicated the tool would
make them feel more organized and in control of their health
information demonstrated higher intentions to use, which was
enhanced for highly activated patients. Thus, patients who were
beginning to take actions to manage their own health and felt
confident they could maintain these activities going forward
were more likely to use the tool when they believed it would
further enhance their capabilities to self-manage their health
condition.

Limitations
Our study has some limitations that also represent useful
opportunities for future work. First, we examined overall
provider satisfaction. Future research could investigate patient
satisfaction with their provider at a more granular level (eg,
competence, thoroughness, respectful attitude, active listening
skills, responsiveness to questions) to determine if specific
dimensions of provider satisfaction influence technology
acceptance [54]. Second, we examined intentions and not actual
behavior. However, a robust body of evidence demonstrated
that intentions predict behavior [29-31], thereby mitigating this
concern. Future work should attempt to measure actual use of
the PHR. Third, the sample only included those who registered
for the system, that is, the early adopters. While the sampling
procedure allowed us to determine whether the hypothesized
factors explain variance in behavioral intentions for this
population, surveying those who did not register for the system
would provide useful insight into factors driving non-adoption.
Although the hypothesized model explains substantial variance
in intentions to use, a related opportunity for future work is to
extend the model to include additional organizational factors
such as management support and training that have been shown
in prior work to predict use intentions [24]. Fourth, a survey
response rate of 16% (283/1801) resulted in a sample that was
large enough to test the proposed research model. However,
results must be interpreted keeping the possibility of response
bias in mind. Demographics of the survey respondents are
consistent with other work that has examined the usage of other
health information technologies by patients. Fifth, although we
had a detailed list of all communication tactics employed during
the rollout, we studied the content of communication at a
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high-level, focusing only on the themes used in the
communication material. Future research could conduct more
detailed qualitative analyses of how employees respond to
different communication channels and content, and the quality
of the channels to better understand what type of messages are
more likely to promote greater use intentions. Finally, with
respect to generalizability of findings, the hypothesized
relationships are derived from a strong evidence base of theory
and prior empirical work. Thus, although the study needs to be
replicated across different types of organizations before broader
generalizations can be made, we expect the findings to extend
to contexts that are similar in that the employer is providing the
PHR as a service to the employee and usage of the system is
volitional rather than mandated.

Conclusions
Despite significant policy interest in promoting patient
empowerment and the use of consumer health IT and mounting
evidence suggesting that PHR use can reduce medical errors
[55] and improve the patient-provider relationship [56] among
other positive outcomes, the adoption and use of PHRs by
consumers has been disturbingly slow [12]. Success of PHR
technology may well lie in sponsorship by an organization such
as an employer, insurer, or provider. This study is among the
first to provide insight into factors that an organization could
leverage to increase acceptance of a sponsored PHR.

Our study reinforces findings in other areas of health, which
stress the importance of an involved patient. Just as it is less
realistic to expect a hypertensive patient to consistently test
blood pressure levels at home, exercise to lose weight, and
follow other health-management behaviors in the absence of
understanding about the health condition or a lack of confidence

in his/her capability of self-management [37], it is less realistic
to expect a similar patient to accept and consistently use a PHR.
Hibbard et al [38] found that patient activation could be changed
and that improvement in activation levels resulted in improved
self-management behaviors. Providers who were able to improve
patient activation levels may deliver more effective and efficient
care [38]. PHR acceptance may improve to the same extent as
providers are willing to motivate and increase the levels of
patient activation through a variety of different interventions
(eg, seminars, disease managers, counseling). Further
underscoring the importance of the provider’s role in the process
is the finding suggesting the positive effect of a satisfactory
patient-provider relationship in PHR acceptance. Finally, we
demonstrated that it is not sufficient for potential adopters to
find PHR functionality useful, as the main effect of perceived
usefulness was not significant in predicting use intentions. High
intentions to use the PHR were created by a combination of
patients’ perceived usefulness and the communication tactics
used during system rollout. This suggests that communication
from the employer on the capabilities and benefits of the system
sends a powerful advocating message to the individuals that,
when combined with their own perceptions of the value of the
system, translates into high intentions to use the system. The
health care process management support function of the PHR
represents a two-way street between the patient and provider
(eg, scheduling appointments, exchanging messages). It is not
surprising that the patient needs to perceive that the other party
in the exchange believes in the benefits of the system as well.
Communication tactics help reinforce this message.
Organizations planning a PHR implementation should carefully
craft a communication strategy suited to their organization’s
needs to improve the likelihood of a high adoption rate, resulting
in the highest return on their investment in the technology.

Conflicts of Interest
None declared.

Multimedia Appendix 1
PHR/SM home tab.

[JPG File, 101KB-Multimedia Appendix 1]

Multimedia Appendix 2
Measures used in study.

[PDF File (Adobe PDF File), 11KB-Multimedia Appendix 2]

References

1. Krist AH, Woolf SH. A vision for patient-centered health information systems. JAMA 2011 Jan 19;305(3):300-301. [doi:
10.1001/jama.2010.2011] [Medline: 21245186]

2. Jimison H, Gorman P, Woods S, Nygren P, Walker M, Norris S, et al. Barriers and drivers of health information technology
use for the elderly, chronically ill, and underserved. Evid Rep Technol Assess (Full Rep) 2008 Nov(175):1-1422. [Medline:
19408968]

3. Agarwal R, Khuntia J. Personal health information management and the design of consumer health information technology:
background report. HHSA290200710072T 0072:09-0075.

4. Segall N, Saville JG, L'Engle P, Carlson B, Wright MC, Schulman K, et al. Usability evaluation of a personal health record.
AMIA Annu Symp Proc 2011:1233-1242 [FREE Full text] [Medline: 22195184]

J Med Internet Res 2013 | vol. 15 | iss. 2 | e43 | p. 11http://www.jmir.org/2013/2/e43/
(page number not for citation purposes)

Agarwal et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=jmir_v15i2e43_app1.jpg&filename=0928fae7424c1537787c73459684d0f9.jpg
https://jmir.org/api/download?alt_name=jmir_v15i2e43_app1.jpg&filename=0928fae7424c1537787c73459684d0f9.jpg
https://jmir.org/api/download?alt_name=jmir_v15i2e43_app2.pdf&filename=7a01856543884c7c3d3f433bcb39f6b5.pdf
https://jmir.org/api/download?alt_name=jmir_v15i2e43_app2.pdf&filename=7a01856543884c7c3d3f433bcb39f6b5.pdf
http://dx.doi.org/10.1001/jama.2010.2011
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21245186&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19408968&dopt=Abstract
http://europepmc.org/abstract/MED/22195184
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22195184&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


5. Brennan PF, Downs S, Casper G. Project HealthDesign: rethinking the power and potential of personal health records. J
Biomed Inform 2010 Oct;43(5 Suppl):S3-S5 [FREE Full text] [doi: 10.1016/j.jbi.2010.09.001] [Medline: 20937482]

6. Kaelber DC, Jha AK, Johnston D, Middleton B, Bates DW. A research agenda for personal health records (PHRs). J Am
Med Inform Assoc 2008;15(6):729-736 [FREE Full text] [doi: 10.1197/jamia.M2547] [Medline: 18756002]

7. Lohr S. New York Times: June 24. 2011. Google to end health records service after it fails to attract users URL: http://www.
nytimes.com/2011/06/25/technology/25health.html?_r=1& [accessed 2013-02-12] [WebCite Cache ID 6ENlDD3df]

8. Greenhalgh T, Hinder S, Stramer K, Bratan T, Russell J. Adoption, non-adoption, and abandonment of a personal electronic
health record: case study of HealthSpace. BMJ 2010;341:c5814 [FREE Full text] [Medline: 21081595]

9. Dawson J, Schooley B, Tulu B. A real world perspective: employee perspectives of employer sponsored personal health
(PHR) systems. 2009 Presented at: 42nd Hawaii International Conference on System Sciences; 2009; Big Island, HI.

10. Kahn JS, Aulakh V, Bosworth A. What it takes: characteristics of the ideal personal health record. Health Aff (Millwood)
2009;28(2):369-376 [FREE Full text] [doi: 10.1377/hlthaff.28.2.369] [Medline: 19275992]

11. Carrión Señor I, Fernández-Alemán JL, Toval A. Are personal health records safe? A review of free web-accessible personal
health record privacy policies. J Med Internet Res 2012;14(4):e114 [FREE Full text] [doi: 10.2196/jmir.1904] [Medline:
22917868]

12. Burkhard RJ, Schooley B, Dawson J, Horan TA. When your employer provides your personal health record - exploring
employee perceptions of an employer-sponsored PHR system. Communications of the Association for Information Systems
2010;27:323-338.

13. Do NV, Barnhill R, Heermann-Do KA, Salzman KL, Gimbel RW. The military health system's personal health record pilot
with Microsoft HealthVault and Google Health. J Am Med Inform Assoc 2011;18(2):118-124 [FREE Full text] [doi:
10.1136/jamia.2010.004671] [Medline: 21292705]

14. Carrell D, Ralston JD. Variation in adoption rates of a patient web portal with a shared medical record by age, gender, and
morbidity level. AMIA Annu Symp Proc 2006:871 [FREE Full text] [Medline: 17238491]

15. Diaz JA, Griffith RA, Ng JJ, Reinert SE, Friedmann PD, Moulton AW. Patients' use of the Internet for medical information.
J Gen Intern Med 2002 Mar;17(3):180-185 [FREE Full text] [Medline: 11929503]

16. Or CK, Karsh BT, Severtson DJ, Burke LJ, Brown RL, Brennan PF. Factors affecting home care patients' acceptance of a
web-based interactive self-management technology. J Am Med Inform Assoc 2011;18(1):51-59 [FREE Full text] [doi:
10.1136/jamia.2010.007336] [Medline: 21131605]

17. Or CKL, Karsh BA. A systematic review of patient acceptance of consumer health information technology. J Am Med
Inform Assoc 2009;16(4):550-560 [FREE Full text] [doi: 10.1197/jamia.M2888] [Medline: 19390112]

18. Wilson EV, Lankton NK. Modeling patients' acceptance of provider-delivered e-health. J Am Med Inform Assoc
2004;11(4):241-248 [FREE Full text] [doi: 10.1197/jamia.M1475] [Medline: 15064290]

19. Bandura A. Social foundations of thought and action: a social cognitive theory. Englewood Cliffs, N.J: Prentice-Hall; 1986.
20. Agarwal R. Individual adoption of new information technology," in framing the domains of IT management research:

glimpsing the future through the past. W. Zmud (ed.), Pinnaflex 2000.
21. Compeau DR, Higgins CA. Application of social cognitive theory to training for computer skills. Information Systems

Research 1995;6(2):118-143. [doi: 10.1287/isre.6.2.118]
22. Agarwal R, Sambamurthy V, Stair RM. Research report: the evolving relationship between general and specific computer

self-efficacy?An empirical assessment. Information Systems Research 2000 Dec;11(4):418-430. [doi:
10.1287/isre.11.4.418.11876]

23. Johnson RD, Marakas GM. Research report: the role of behavioral modeling in computer skills acquisition: toward refinement
of the model. Information Systems Research 2000 Dec;11(4):402-417. [doi: 10.1287/isre.11.4.402.11869]

24. Looney CA, Akbulut AY, Poston RS. Understanding the determinants of service channel preference in the early stages of
adoption: A social cognitive perspective on online brokerage services. Decision Sciences 2008;39:821-845. [doi:
10.1111/j.1540-5915.2008.00215.x]

25. Looney CA, Akbulut AY. Combating the IS enrollment crisis: The role of effective teachers in introductory IS courses.
Communications of the AIS 2007;19:781-805.

26. Davis FD, Bagozzi RP, Warshaw PR. User acceptance of computer technology: a comparison of two theoretical models.
Management Science 1989;35:982-1003.

27. Hu PJ, Chau PYK, Sheng ORL. Examining the technology acceptance model using physician acceptance of telemedicine
technology. J. Management Inf. Systems 1999;16:91-112.

28. Taylor S, Todd PA. Understanding information technology usage: a test of competing models. Information Systems Research
1995 Jun;6(2):144-176. [doi: 10.1287/isre.6.2.144]

29. Venkatesh V, Morris MG, Davis GB. User acceptance of information technology: toward a unified view. MIS Quarterly
2003;27:425-478.

30. Heilbroner RL, Ajzen I, Thurow LC, Fishbein M. Understanding Attitudes and Predicting Social Behavior. In: Understanding
attitudes and predicting social behavior. Englewood Cliffs, N.J: Prentice-Hall; 1980.

31. Fishbein M, Ajzen I. Belief, attitude, intention, and behavior: an introduction to theory and research. In: Belief, attitude,
intention, and behavior: an introduction to theory and research. Reading, Mass: Addison-Wesley Pub. Co; 1975.

J Med Internet Res 2013 | vol. 15 | iss. 2 | e43 | p. 12http://www.jmir.org/2013/2/e43/
(page number not for citation purposes)

Agarwal et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.sciencedirect.com.proxy-um.researchport.umd.edu/science/journal/15320464
http://dx.doi.org/10.1016/j.jbi.2010.09.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20937482&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=18756002
http://dx.doi.org/10.1197/jamia.M2547
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18756002&dopt=Abstract
http://www.nytimes.com/2011/06/25/technology/25health.html?_r=1&
http://www.nytimes.com/2011/06/25/technology/25health.html?_r=1&
http://www.webcitation.org/

                                                6ENlDD3df
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=21081595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21081595&dopt=Abstract
http://content.healthaffairs.org/cgi/pmidlookup?view=long&pmid=19275992
http://dx.doi.org/10.1377/hlthaff.28.2.369
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19275992&dopt=Abstract
http://www.jmir.org/2012/4/e114/
http://dx.doi.org/10.2196/jmir.1904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22917868&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=21292705
http://dx.doi.org/10.1136/jamia.2010.004671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21292705&dopt=Abstract
http://europepmc.org/abstract/MED/17238491
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17238491&dopt=Abstract
http://europepmc.org/abstract/MED/11929503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11929503&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=21131605
http://dx.doi.org/10.1136/jamia.2010.007336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21131605&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=19390112
http://dx.doi.org/10.1197/jamia.M2888
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19390112&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=15064290
http://dx.doi.org/10.1197/jamia.M1475
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15064290&dopt=Abstract
http://dx.doi.org/10.1287/isre.6.2.118
http://dx.doi.org/10.1287/isre.11.4.418.11876
http://dx.doi.org/10.1287/isre.11.4.402.11869
http://dx.doi.org/10.1111/j.1540-5915.2008.00215.x
http://dx.doi.org/10.1287/isre.6.2.144
http://www.w3.org/Style/XSL
http://www.renderx.com/


32. Beach MC, Keruly J, Moore RD. Is the quality of the patient-provider relationship associated with better adherence and
health outcomes for patients with HIV? J Gen Intern Med 2006 Jun;21(6):661-665 [FREE Full text] [doi:
10.1111/j.1525-1497.2006.00399.x] [Medline: 16808754]

33. Ciechanowski PS, Katon WJ, Russo JE, Walker EA. The patient-provider relationship: attachment theory and adherence
to treatment in diabetes. Am J Psychiatry 2001 Jan;158(1):29-35. [Medline: 11136630]

34. Russell J, Krantz S, Neville S. The patient-provider relationship and adherence to highly active antiretroviral therapy. J
Assoc Nurses AIDS Care 2004;15(5):40-47. [doi: 10.1177/1055329004269283] [Medline: 15358924]

35. Zickmund SL, Hess R, Bryce CL, McTigue K, Olshansky E, Fitzgerald K, et al. Interest in the use of computerized patient
portals: role of the provider-patient relationship. J Gen Intern Med 2008 Jan;23 Suppl 1:20-26 [FREE Full text] [doi:
10.1007/s11606-007-0273-6] [Medline: 18095039]

36. Hibbard JH, Stockard J, Mahoney ER, Tusler M. Development of the Patient Activation Measure (PAM): conceptualizing
and measuring activation in patients and consumers. Health Serv Res 2004 Aug;39(4 Pt 1):1005-1026 [FREE Full text]
[doi: 10.1111/j.1475-6773.2004.00269.x] [Medline: 15230939]

37. Hibbard JH, Mahoney ER, Stockard J, Tusler M. Development and testing of a short form of the patient activation measure.
Health Serv Res 2005 Dec;40(6 Pt 1):1918-1930 [FREE Full text] [doi: 10.1111/j.1475-6773.2005.00438.x] [Medline:
16336556]

38. Hibbard JH, Mahoney ER, Stock R, Tusler M. Do increases in patient activation result in improved self-management
behaviors? Health Serv Res 2007 Aug;42(4):1443-1463 [FREE Full text] [doi: 10.1111/j.1475-6773.2006.00669.x] [Medline:
17610432]

39. McMullan M. Patients using the Internet to obtain health information: how this affects the patient-health professional
relationship. Patient Educ Couns 2006 Oct;63(1-2):24-28 [FREE Full text] [doi: 10.1016/j.pec.2005.10.006] [Medline:
16406474]

40. Ralston JD, Revere D, Robins LS, Goldberg HI. Patients' experience with a diabetes support programme based on an
interactive electronic medical record: qualitative study. BMJ 2004 May 15;328(7449):1159 [FREE Full text] [doi:
10.1136/bmj.328.7449.1159] [Medline: 15142919]

41. 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]

42. 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]

43. Bandura A. Social cognitive theory of mass communication. Media Psychology 2001;3:265-299.
44. Agarwal R, Prasad J. Are individual differences germane to the acceptance of new information technologies? Decision

Sciences 1999 Mar;30(2):361-391. [doi: 10.1111/j.1540-5915.1999.tb01614.x]
45. Rogers EM. Diffusion of Innovations (4th Ed). New York: Free Press; 1995.
46. Day K, Gu Y. Influencing factors for adopting personal health record (PHR). Stud Health Technol Inform 2012;178:39-44.

[Medline: 22797017]
47. Beckjord EB, Finney Rutten LJ, Squiers L, Arora NK, Volckmann L, Moser RP, et al. Use of the internet to communicate

with health care providers in the United States: estimates from the 2003 and 2005 Health Information National Trends
Surveys (HINTS). J Med Internet Res 2007;9(3):e20 [FREE Full text] [doi: 10.2196/jmir.9.3.e20] [Medline: 17627929]

48. Ralston JD, Rutter CM, Carrell D, Hecht J, Rubanowice D, Simon GE. Patient use of secure electronic messaging within
a shared medical record: a cross-sectional study. J Gen Intern Med 2009 Mar;24(3):349-355 [FREE Full text] [doi:
10.1007/s11606-008-0899-z] [Medline: 19137379]

49. Day JC, Newburger EC. Estimates of Work-Life Earnings. The big payoff: educational attainment and synthetic URL:
http://www.census.gov/prod/2002pubs/p23-210.pdf [accessed 2013-02-12] [WebCite Cache ID 6ENlXyyi0]

50. Armstrong JS, Overton TS. Estimating nonresponse bias in mail surveys. J Marketing Res 1977;14:396-402.
51. Bergmo TS, Kummervold PE, Gammon D, Dahl LB. Electronic patient-provider communication: will it offset office visits

and telephone consultations in primary care? Int J Med Inform 2005 Sep;74(9):705-710. [doi: 10.1016/j.ijmedinf.2005.06.002]
[Medline: 16095961]

52. Byrne JM, Elliott S, Firek A. Initial experience with patient-clinician secure messaging at a VA medical center. J Am Med
Inform Assoc 2009;16(2):267-270 [FREE Full text] [doi: 10.1197/jamia.M2835] [Medline: 19074303]

53. Zhou YY, Garrido T, Chin HL, Wiesenthal AM, Liang LL. Patient access to an electronic health record with secure
messaging: impact on primary care utilization. Am J Manag Care 2007 Jul;13(7):418-424 [FREE Full text] [Medline:
17620037]

54. Russell J, Krantz S, Neville S. The patient-provider relationship and adherence to highly active antiretroviral therapy. J
Assoc Nurses AIDS Care 2004;15(5):40-47 [FREE Full text] [doi: 10.1177/1055329004269283] [Medline: 15358924]

55. US Department of Health & Human Services. Rockville, MD: Agency for Healthcare Research and Quality; 2007. Medical
Errors: The Scope of the Problem? URL: http://www.webcitation.org/5mmTYZxkH [accessed 2013-02-16]

56. Unruh KT, Pratt W. Patients as actors: the patient's role in detecting, preventing, and recovering from medical errors. Int
J Med Inform 2007 Jun;76 Suppl 1:S236-S244. [doi: 10.1016/j.ijmedinf.2006.05.021] [Medline: 16829180]

J Med Internet Res 2013 | vol. 15 | iss. 2 | e43 | p. 13http://www.jmir.org/2013/2/e43/
(page number not for citation purposes)

Agarwal et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/16808754
http://dx.doi.org/10.1111/j.1525-1497.2006.00399.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16808754&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11136630&dopt=Abstract
http://dx.doi.org/10.1177/1055329004269283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15358924&dopt=Abstract
http://europepmc.org/abstract/MED/18095039
http://dx.doi.org/10.1007/s11606-007-0273-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18095039&dopt=Abstract
http://europepmc.org/abstract/MED/15230939
http://dx.doi.org/10.1111/j.1475-6773.2004.00269.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15230939&dopt=Abstract
http://europepmc.org/abstract/MED/16336556
http://dx.doi.org/10.1111/j.1475-6773.2005.00438.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16336556&dopt=Abstract
http://europepmc.org/abstract/MED/17610432
http://dx.doi.org/10.1111/j.1475-6773.2006.00669.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17610432&dopt=Abstract
http://www.sciencedirect.com/science/journal/07383991
http://dx.doi.org/10.1016/j.pec.2005.10.006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16406474&dopt=Abstract
http://europepmc.org/abstract/MED/15142919
http://dx.doi.org/10.1136/bmj.328.7449.1159
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15142919&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=12595402
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12595402&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=16357345
http://dx.doi.org/10.1197/jamia.M2025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16357345&dopt=Abstract
http://dx.doi.org/10.1111/j.1540-5915.1999.tb01614.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22797017&dopt=Abstract
http://www.jmir.org/2007/3/e20/
http://dx.doi.org/10.2196/jmir.9.3.e20
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17627929&dopt=Abstract
http://europepmc.org/abstract/MED/19137379
http://dx.doi.org/10.1007/s11606-008-0899-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19137379&dopt=Abstract
http://www.census.gov/prod/2002pubs/p23-210.pdf
http://www.webcitation.org/

                                                6ENlXyyi0
http://dx.doi.org/10.1016/j.ijmedinf.2005.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16095961&dopt=Abstract
http://jamia.bmj.com/cgi/pmidlookup?view=long&pmid=19074303
http://dx.doi.org/10.1197/jamia.M2835
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19074303&dopt=Abstract
http://www.ajmc.com/pubMed.php?pii=3340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17620037&dopt=Abstract
http://www.sciencedirect.com.proxy-um.researchport.umd.edu/science/journal/10553290
http://dx.doi.org/10.1177/1055329004269283
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15358924&dopt=Abstract
http://www.webcitation.org/5mmTYZxkH
http://dx.doi.org/10.1016/j.ijmedinf.2006.05.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16829180&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Abbreviations
AFMS: Air Force Medical Service
MTF: military treatment facility
PHR: personal health record
SCT: social cognitive theory
SM: secure patient-provider messaging
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