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Abstract

Background: Managing the complex and long-term care needs of persons living with Alzheimer disease and related dementias
(ADRD) can adversely impact the health of informal caregivers and their care recipients. Web-based personal health records
(PHRs) are one way to potentially alleviate a caregiver’s burden by simplifying ADRD health care management

Objective: This study aimed to evaluate Personal Health Record for Persons with Dementia and Their Family Caregivers
(PHR-ADRD), a free web-based information exchange tool, using a multiphase mixed methods approach.

Methods: Dementia caregivers (N=34) were surveyed for their well-being and perceptions of PHR-ADRD feasibility and utility
at 6 and 12 months using close- and open-ended questions as well as a semistructured interview (n=8). Exploratory analyses
compared participants’ characteristics as well as PHR-ADRD use and experiences based on overall favorability status.

Results: Feasibility and utility scores decreased over time, but a subset of participants indicated that the system was helpful.
Quantitative comparisons could not explain why some participants indicated favorable, neutral, or unfavorable views of the
system overall or had not engaged with PHR-ADRD. Qualitative findings suggested that technology literacy and primary care
provider buy-in were barriers. Both qualitative and qualitative findings indicated that time constraints to learn and use the system
affected most participants.

Conclusions: Development and dissemination of PHRs for family caregivers of persons with ADRD should aim to make systems
user-friendly for persons with limited time and technological literacy. Establishing health care provider buy-in may be essential
to the future success of any PHR system.

(JMIR Aging 2020;3(1):e17769) doi: 10.2196/17769
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Introduction

Background
In 2018, more than 16 million caregivers provided unpaid care
to an estimated 5.8 million Americans living with Alzheimer
disease and related dementias (ADRD) [1]. Population
projections suggest that this need for assistance will expand as
the number of persons aged 65 years and older with ADRD is
projected to increase to 13.9 million in the United States by
2060 [2]. Unpaid spouses, children, and significant others assist
with a host of complex needs, including basic daily care,
symptom management, and care coordination [1]. The stress of
providing this extensive care can lead to physical and mental
health problems, burnout, and subsequent diminished care
quality provided to persons living with dementia [3-7].

A range of interventions have been introduced to alleviate the
adverse outcomes of dementia caregiving [1,2]. These
interventions include programs to provide training in the
management of dementia-related symptoms, bolstering resources
through social support coordination, and respite designed to
help caregivers maximize time free from care responsibilities
[8-10]. More recently, interventions to alleviate caregiver burden
and stress have leveraged modern technologies [11-13]. These
technologies tend to focus on care recipients, including robotics
for help with daily tasks [14,15] and socialization [16,17],
remote devices aimed at promoting living at home with in-home
monitoring devices [18,19], telemedicine [20,21], and other
assistive technologies such as facial recognition software [22].

There is growing recognition of the need for assistive technology
for caregivers of persons with dementia as well [13,23]. A
number of cost-effective web-based options have emerged to
support family ADRD caregivers, such as tailored education
and resource portals [24-27]. Internet-based interventions are
a low-cost mechanism to present education and provide support.
A recent systematic review identified that the most successful
internet-based interventions were multicomponent, tailored,
and often involved contact with other caregivers as well as
guidance from a coach. This resulted in improved decision
making and self-efficacy and reduced depression and burden
[28].

Objective
Personal health record (PHR) systems are a form of
caregiver-focused technology leveraged to address prolonged
and often-fragmented ADRD care needs. PHR systems take
advantage of electronic health records (EHRs; or digital records
of health information usually maintained at a care provider’s
institution) by consolidating information across institutions and
offering easier access via web portals accessible by patients or,
with permission, family members. Thus, the use of PHRs is a
promising avenue for more effective coordination of ADRD
health information between informal caregivers and health care
professionals (eg, primary care physicians and case managers)
and subsequent improved chronic disease management [29-32].

There remains little guidance regarding PHR systems or features
that best support the complex and individualized care
coordination needs of dementia caregivers. Personal Health

Record for Persons with Alzheimer Disease or Related Dementia
and Their Family Caregivers (PHR-ADRD), a web-based care
coordination tool, aimed to fill this gap.

Methods

Overview
This study examines the use of PHR-ADRD—a free web-based
care coordination tool. A multiphase parallel convergent mixed
methods pilot (QUAN+QUAL → QUAL) tested the feasibility
and utility of the PHR-ADRD system to assist family caregivers
in managing information and care during the course of ADRD
[33]. Phase I used a different web platform and informed
recruitment and health information access strategies for phase
II [34], which is the focus of this analysis. This evaluation study
of phase II aims to help elucidate the gap between development
and implementation and successful adoption of care coordination
tools such as PHR-ADRD among individuals providing care to
persons with dementia.

Personal Health Record for Persons With Dementia
and Their Family Caregivers Development

Phase I
The development of PHR-ADRD proceeded through 2 phases.
In phase I, participants (N=13) tested the feasibility of Microsoft
HealthVault, a similar PHR-ADRD as that used in phase II.
HealthVault is a portal with manual entry or linkages with
partnering health care providers for merging patient health care
records into one profile, accessible anywhere via an
internet-enabled device. Free features comparable with the
PHR-ADRD platform used in phase II included maintaining
basic demographics (eg, sex and blood type); health provider
notifications; medicine and potential interaction information;
as well as medical procedures performed, test results, and health
condition histories [34].

Phase I revealed that a crucial barrier to the use of a PHR is
access to health information from providers. Providers denied
requests for information because a patient signature was
illegible, refused to accept signatures from the person designated
as having power of attorney, and frequently took 60 to 90 days
to provide information, which was sometimes inaccurate and
incomplete (eg, no images and test results). Historical medical
records were also difficult to obtain if the physician or the health
professional had retired. Another challenge that emerged during
phase I was difficulty recruiting participants, potentially due to
a lack of technological abilities, time commitment required to
learn the system, fear of data security breaches, and lack of
internet connectivity (especially in rural areas).

Phase II
At the conclusion of phase I [34], the research team partnered
with a local developer to test their PHR platform (Alska) for
family caregivers of persons with ADRD using the same
protocol but with increased attention to recruitment,
technological assistance, and obtaining medical information.
The phase II platform includes many of the basic features as
the platform in phase I (eg, stores demographics; extensive
health history, including conditions, immunizations, and test
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results; and health provider message notifications), with the
additional ability to authorize other caregiver users for shared

access (Figures 1 and 2) [35].

Figure 1. Example Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers informational
screen—emergency profile.
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Figure 2. Example Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers informational
screen—health history.

Attention to Recruitment

We adapted our recruitment strategy to address the limitations
and challenges of phase I. In phase I, a study counselor identified
and recruited family caregivers of persons with ADRD from a
local dementia caregiver registry at the University of Minnesota.
Phase II enhanced recruitment through more targeted
communities and social network outreach. The phase II
evaluation also leveraged the social networks of the PHR
developer’s president/founder, a former health care advocate
and employee of Minnesota’s Office Inspector General, to
recruit participants.

Technological Assistance

Following the enrollment procedures, the PHR developer created
a web-based profile for the ADRD caregiver on the PHR system
and scheduled an in-person meeting for a hands-on tutorial at
the caregiver’s home or on campus. In the meeting, the PHR
developer worked with participants to link their profiles to health
care providers, other family members, and local community
services. The PHR developer was active in troubleshooting
participants’ use of the system and encouraged usage with
biweekly email and telephone prompts.

Obtaining Medical Information

The expertise of phase II PHR developers and the
president/founder helped to actively obtain the care recipient’s
medical information. They served as a key liaison between
caregivers and providers throughout the study, particularly to
obtain health records of persons with dementia when the
caregiver was legally authorized to do so. Working directly with
the PHR developer also enabled responsive changes in the

software to create more flexible data collection systems. It must
be noted that for the phase II platform, a PHR does not need to
be attached to an EHR to be used by the provider. If providers
gave the necessary permission and access to care recipients’
health care data (either via electronic or paper records), this
could be entered manually or automatically, depending on record
format, into the PHR for use by the caregiver, other individuals,
or health professionals, the caregiver could invite the PHR.

Procedure
After the initial screening for participant eligibility, informed
consent from the caregiver and verbal assent from the person
living with ADRD (where appropriate) were obtained, and the
baseline survey was completed by the caregiver. Next, the
participant met with the PHR developer to initialize use with
the PHR and to familiarize them with the platform (refer to the
Technological Assistance section).

Inclusion Criteria
Inclusion criteria were as follows: (1) the care recipient had a
physician diagnosis of ADRD; (2) the family member
self-identified as someone who provided help to the person with
ADRD because of their cognitive impairments; (3) the family
caregiver indicated a willingness to use PHR-ADRD for care
coordination purposes and access to an internet connection; and
(4) the family caregiver provided at least 12 hours of in-person
care per week to the person with ADRD at home, in an
independent living setting, or in assisted living. As the
PHR-ADRD system, surveys, and interviews were all in English,
the sample was restricted to English-speaking participants. Some
of the interested phase I participants were enrolled in the final
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evaluation. The participant study flow and involvement are
depicted in Figure 3.

Phase II caregivers were surveyed at baseline, 6 months, and
12 months regarding their well-being outcomes and physician
interactions. Monthly surveys focused specifically on their use
of the PHR-ADRD system in the past month. Both quantitative

and qualitative data were collected regarding the use of
PHR-ADRD (N=34). At the end of the phase II study, a
subsample of participants (n=8) was interviewed using a
semistructured interview protocol. In addition, data were
collected on provider interaction quality and ADRD caregiver
appraisals of their care situation, including self-efficacy and
burden.

Figure 3. Participant enrollment and engagement flow.

Measures
The evaluation of PHR-ADRD is grounded in well-established
conceptual models of decision making and dementia caregiving.
Encouraging patients of all ages to take an active role in their
medical decisions is a keystone of modern practice [36-40],
which is encapsulated in the shared decision-making model.
This model is proposed to help patients make better clinical
decisions and is premised on the belief that good decisions
require time, structure, and adequate information [41,42]. In
addition, outcome measures were informed by the stress process
model, which suggests a mechanism of proliferation where the
emotional stress of care provision to a person with dementia

(the primary stress) spreads to other life domains, which then
may negatively influence the caregiver’s mental or physical
health and the care recipient’s institutionalization [43-46].
Psychosocial resources or formal service use may help stem
stress proliferation and protect dementia caregivers from
negative outcomes.

Context of Care
Baseline variables included demographics of the caregivers and
persons with ADRD. Variables specific to the person living
with ADRD include time since they saw a doctor for memory
problems, living arrangements, and their Medicaid status (Table
1).
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Table 1. Baseline demographics of caregivers and care recipient dyads (N=34).

P valueaNot engaged (n=10)Favorable (n=8)Neutral (n=9)Unfavorable (n=7)TotalVariables

Caregiver

.7667.4 (16.3)63 (11.2)62.9 (10.3)68.7 (12.9)65.4 (12.6)CGb age (year), mean (SD)

.247 (78)7 (88)7 (78)3 (43)24 (71)CG female, n (%)

—c9 (100)8 (100)9 (100)7 (100)33 (97)CG white, n (%)

.517 (78)6 (75)8 (89)7 (100)28 (82)CG married, n (%)

.952.6 (2.8)2.8 (2.7)2.2 (1.4)2.9 (2.0)2.6 (2.2)CG living children, mean (SD)

.2310 (100)6 (75)8 (90)7 (100)31 (91)CG bachelor’s degree or higher, n (%)

.954 (44)4 (50)5 (56)3 (43)16 (47)CG above median income, n (%)d

.884 (40)3 (38)5 (56)3 (43)14 (41)CG employed, n (%)

Care recipient

.1477 (9.3)84.1 (7.4)73.4 (10.0)76 (1.5)77.6 (9.7)CRe age (years), mean (SD)

.064 (44)6 (75)2 (22)5 (83)17 (50)CR female, n (%)

—9 (100)7 (100)9 (100)6 (100)32 (94)CR white, n (%)

.347 (7)3 (38)7 (78)4 (67)21 (62)CR married, n (%)

.223.4 (2.2)4.4 (2.7)2.2 (1.6)3 (1.3)3.2 (2.1)CR living children, mean (SD)

.278 (80)4 (50)6 (67)2 (33)23 (68)CR bachelor’s degree or higher, n (%)

.457 (78)7 (88)6 (67)3 (50)23 (68)CR above median income, n (%)

.971.5 (0.5)1.5 (0.5)1.4 (0.6)1.6 (0.5)1.5 (0.5)CR activities of daily living, mean (SD)

.502.2 (0.6)2 (1.2)1.7 (1.0)1.6 (1.1)1.9 (1.0)CR instrumental activities of daily living,
mean (SD)

.422 (0.2)2.7 (1.0)2.3 (0.6)2.3 (0.4)24.1 (0.1)CR RMBPCf frequency, mean (SD)

.273.3 (0.6)2.6 (0.8)2.7 (0.8)2.8 (0.9)2.9 (0.8)CR cognitive impairment, mean (SD)

.851 (11)2 (25)1 (11)1 (17)5 (15)CR Medicaid, n (%)

Dyad

.746 (60)3 (38)5 (63)4 (57)18 (53)CG is spouse of CR, n (%)

.656 (67)4 (50)5 (56)2 (33)17 (50)CG and CR live together, n (%)

.5765.3 (17.1)65.6 (2.6)56 (32.1)76 (36.1)64.8 (26.4)CG first noticed CR memory problem,
mean (SD), months

.6531 (27.4)4.3 (27.2)32.3 (26.2)45 (2.7)36.2 (24.4)CG first helped CR, mean (SD), months

.9152.8 (26)48.8 (28.9)44.1 (31.3)45.8 (18)48.3 (25.9)Time (months) since CR seen a doctor
for memory problem, mean (SD)

aP values test if characteristic differs by favorability status, Fisher exact chi-square test, or analysis of variance, as appropriate.
bCG: caregiver.
c—: denotes no statistics were computed because these variables are constant.
d≥80,000 for the caregiver and ≥30,000 for care recipient.
eCR: care recipient.
fRMBPC: Revised Memory and Behavior Problem Checklist.

Care Recipient Health and Cognitive Status
Care recipient health indicators include their dependence on
assistance with 6 activities of daily living tasks (Cronbach
α=.89) [47] and dependence on assistance with 6 instrumental
activities of daily living tasks (Cronbach α=.96) [48,49]. An
8-item scale assessed the intensity of care recipients’ memory

losses, communication deficits, and recognition failures at each
time point (cognitive impairment; Cronbach α=.86) [43,46].
The frequency of behavioral problems in persons living with
ADRD was measured using the Revised Memory and Behavior
Problems Checklist, which lists 30 common problems
experienced by persons with ADRD (Cronbach α=.76) [50].
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Caregiver Self-Efficacy, Caregiver Distress, and
Resources
An 8-item measure of caregiver self-efficacy was used. The
22-item Zarit Burden Interview measured caregiver emotional
stress (Cronbach α=.92) [51,52]. Two additional measures of
subjective stress were used: a 3-item scale assessing caregiver
experiences of the involuntary aspects of the caregiving role

(role captivity; Cronbach α=.78) and a 3-item scale measuring
caregivers’ feelings of emotional and physical fatigue (role
overload; Cronbach α=.83) [43,46]. The 20-item Center for
Epidemiological Studies-Depression scale measured caregivers’
depressive symptoms (Cronbach α=.85 to .90) [53,54]. An
8-item scale assessed the socioemotional support provided to
the caregiver by relatives or friends at each time point (Cronbach
α=.87) [43,46] See Table 2.

Table 2. Baseline caregiver support, self-efficacy, and distress measures, (N=33),

P value
Not engaged
(n=10), mean (SD)

Favorable (n=8),
mean (SD)

Neutral (n=9),
mean (SD)

Unfavorable (n=6)a,
mean (SD)TotalVariables

.253.9 (0.9)3.8 (0.7)4.0 (0.7)4.6 (0.5)4.0 (0.8)Socioemotional support

.733.4 (0.7)3.6 (0.9)3.8 (0.6)3.7 (1.4)3.6 (0.9)Self-efficacy

.382.7 (0.8)2.2 (0.8)2.2 (0.8)2 (0.8)2.3 (0.8)Burden

.482.7 (0.9)2.8 (0.8)3.2 (1.0)2.4 (1.1)2.8 (0.9)Role captivity

.462.6 (1.0)2.6 (1.1)3.1 (1.0)3.3 (1.0)2.8 (1.0)Role overload

.9810 (7.7)9.4 (1.1)9.6 (8.0)8.2 (4.2)9.4 (7.6)Center for Epidemiological Studies-Depression

sumb

aOne unfavorable participant declined to answer these items.
bCenter for Epidemiological Studies-Depression scores range from 0 to 30, and higher scores indicate more depressive symptoms.

Personal Health Record for Persons With Dementia
and Their Family Caregivers Feasibility and Utility
Participants were sent a monthly log to assess how many days
they used the system in the last month, the typical length of
time they used it per session, whether they or a provider updated
the information on it, and the reason for use. An open-ended
question asked why they accessed the PHR-ADRD system in
that month. At 6 and 12 months, participants answered via a
web-based open- and close-ended survey, 5-point Likert scale
system review questions about using the PHR-ADRD system

to coordinate care for their care recipients. The questions
included (1) satisfaction with training, (2) content delivery and
support, (3) other factors impacting the use of the PHR-ADRD
system, and (4) how PHR-ADRD impacted care coordination
across providers. All participants were approached at the
conclusion of survey administration to complete a phone-based
semistructured interview to expand on the utility of the
PHR-ADRD system and to identify barriers to use. A full list
of the open- and close-ended questions is given in Table 3 and
Textbox 1.
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Table 3. Most recent Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers system review
checklist by favorability status (N=24).

P value
Favorable (n=8),
mean (SD)

Neutral (n=9),
mean (SD)

Unfavorable (n=7),
mean (SD)

Total), mean
(SD)Variables

.014.0 (1.4)3.6 (0.5)2.2 (0.4)3.4 (1.1)The PHR-ADRDa was easy to use.b

<.0014.5 (0.8)3.6 (0.5)2.4 (0.5)3.6 (1.0)The information on the introductory screen of the PHR-ADRD
was clear to me.

<.0014.6 (0.5)3.8 (0.5)2.2 (0.4)3.7 (1.1)The information and screens that I completed on the PHR-ADRD
was clear.

<.0014.6 (0.5)3.6 (0.5)2.2 (0.4)3.6 (1.0)I was able to understand the options on the PHR-ADRD.

.014.7 (0.8)4.3 (0.7)3.0 (1.2)4.1 (1.1)The [study counselor], was helpful to me when using the PHR-
ADRD.

.055.0 (0.0)3.6 (0.9)3.6 (1.7)4.1 (1.2)I valued having the study counselor present to discuss the service
options of the PHR-ADRD.

.0014.1 (0.9)2.9 (0.4)2.2 (1.0)3.1 (1.1)After using PHR-ADRD, I was able to find something that looks
as though it will meet my needs.

.0034.1 (0.9)2.9 (0.4)2.5 (1.0)3.2 (1.0)After using the PHR-ADRD, I was able to find something that
looks as though it will meet my relative’s needs.

.0064.0 (1.3)2.3 (0.7)2.6 (0.5)3.0 (1.2)My use of the PHR-ADRD led to more positive interactions/com-
munication with my relative’s primary care provider.

.452.8 (1.3)3.5 (1.2)4.0 (1.7)3.4 (1.4)There are time constraints to me being able to use PHR-ADRD

(R)c.

<.0014.1 (1.1)2.3 (0.7)1.7 (0.5)2.7 (1.3)I am planning on using the PHR-ADRD regularly.

.0024.4 (0.8)3.8 (0.5)2.7 (1.0)3.7 (1.0)The information provided on the PHR-ADRD was clear and
concise.

.322.0 (1.5)2.0 (0.0)3.0 (1.4)2.3 (1.2)I felt lost using the PHR-ADRD (R).

.0033.9 (1.2)2.8 (0.7)1.9 (0.9)2.8 (1.2)I wish I would have known about PHR-ADRD sooner.

.043.7 (1.5)2.4 (0.7)2.2 (0.8)2.8 (1.2)After using the PHR-ADRD, I have more confidence providing
care to my relative.

<.0014.3 (0.8)2.9 (0.4)2.6 (0.5)3.3 (0.9)The PHR-ADRD provided me with a sufficient number of options
to support me.

.0014.3 (0.8)2.8 (0.5)2.8 (0.8)3.3 (1.0)The PHR-ADRD provided me with a sufficient number of options
to support my relative.

<.0011.4 (0.5)2.0 (0.0)4.0 (1.2)2.4 (1.3)The overall layout, text, and design of the PHR-ADRD is very
confusing to me (R).

.0094.3 (0.8)3.1 (1.0)2.2 (1.5)3.2 (1.3)I would be willing to use the PHR-ADRD on my own without
[study counselor’s] guidance.

<.0014.5 (0.5)3.7 (0.5)2.3 (1.1)3.5 (1.1)I would recommend PHR-ADRD to others in a similar situation
as I am.

aPHR-ADRD: Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers.
bHigher scores indicate more agreement with the item.
cR: indicates that lower scores are better. Reverse scores were used for the favorability status allocation.
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Textbox 1. Semistructured questions of Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers
(PHR-ADRD) feasibility and utility.

Benefits and ease of use

• “Was the Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers (PHR-ADRD) easy to
use?”

• “Why was the PHR-ADRD difficult to use?”

Functionality

• “Do you feel the services on the PHR-ADRD worked well for you? Why or why not?”

• “Did the PHR-ADRD help you in interacting with your relative’s primary care provider? Why or why not?”

Caregiving impact

• “Did the PHR-ADRD help you feel more confident in providing care for your relative? Why or why not?”

• “Do you think the PHR-ADRD has any effect on how you care for your relative?”

Other

• “Please add any other ways that the PHR-ADRD has been helpful to you or how you feel the PHR-ADRD could be improved.”

Analysis
A total of 24 participants completed at least one PHR-ADRD
system review checklist. The mean of the participants’ latest
PHR-ADRD system review Likert sum score (1=strongly
disagree, 2=disagree, 3=neutral, 4=agree, and 5=strongly agree)
was recoded into an overall favorability score by the top, middle,
and bottom third percentiles, using 33.3% and 66.7% cutoff
points. These corresponded to <3.03=unfavorable,
3.03-3.58=neutral, and >3.58=favorable groupings with group
means 2.19 (SD=0.65), 3.22 (SD=0.14), and 4.31 (SD=0.61),
respectively. The recoding procedure resulted in 7 unfavorable
participants, 9 neutral participants, and 8 favorable participants
with statistically significantly different checklist mean scores
(F2,21=33.09; P<.001). Ten more participants were coded as not
engaged because they either were missing all follow-up surveys
(n=5), left answers blank (n=2), or filled in all not applicable
(n=3) for the PHR-ADRD system review checklist.

Baseline descriptive means and counts were compared among
the unfavorable, neutral, favorable, and not engaged participants
(analysis of variance [ANOVA] or chi-square analyses as
applicable) to identify the characteristics and use experiences
of those who liked or disliked the PHR-ADRD system. The
PHR-ADRD system review checklist item mean scores were
compared among the participants with checklist data (ANOVA).
Analyses were performed using SPSS 25 (IBM Corp).

The brevity of comments on the PHR-ADRD monthly use
questionnaire, the open-ended system review questions at the
6- and 12-month follow-up, and the semistructured interviews
precluded a traditional in-depth qualitative thematic analysis.
Instead, two coders read all qualitative data and selected quotes
that provided insights into the quantitative patterns and
suggested opportunities for future research.

Results

Sample Characteristics
A total of 34 caregiver-care recipient dyads were included in
the survey. The baseline mean caregiver age was 65.4 (SD=12.6)
years, about 70% (24/34) were female, nearly all had a
bachelor’s degree or higher (31/34, 91%), and all were white.
The baseline mean care recipient age was 77.6 (SD=9.7) years,
50% (17/34) were female, a majority had a bachelor’s degree
(23/34, 68%), and all were white. Only 15% of the care
recipients were on Medicaid. Half of the dyads were spouses
(18/34, 53%;) or living with each other (17/34, 50%). Caregivers
had been helping their care recipient for an average of 36.2
months (or approximately 3 years; mean 35.2, SD 24.4 months).
Other demographic characteristics are shown in Table 1. In this
study, caregivers were at the high end of socioemotional support
and self-efficacy and reported low levels of burden, role
captivity or overload, and depressive symptoms (Table 2).

Characteristics by Personal Health Record for Persons
With Dementia and Their Family Caregivers
Favorability
None of the baseline characteristics were significantly related
to participants’ degree of favorability (unfavorable, neutral,
favorable, or not engaged) toward PHR-ADRD, as shown in
Table 1. Furthermore, no statistically significant differences
between the favorability status groups were indicated at baseline,
6-month, or 12-month follow-up measures of social support,
self-efficacy, feelings of burden, role captivity, role overload,
or depressive symptoms. Correlations and chi-square analyses
using participants’ continuous mean PHR-ADRD review
checklist utility scores yielded similar nonsignificant results.
Altogether, this suggests that none of the quantitatively
measured variables were related to PHR-ADRD experiences.

Participants who failed to engage with the technology suggested
that they would have been more likely to view the technology
favorably had their living arrangements or caregiving context
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required more coordination across either caregiver or geographic
location. For example, one caregiver explained that the
technology would be most useful in cocaregiving situations
where multiple caregivers share responsibility for providing
care. In this context, the caregiver thought PHR-ADRD would
be especially useful when caregivers are not living in the same
city. Another female participant felt that the tool would be
beneficial to others but was not useful in her situation because
her mother received her health care through the residential care
facility where she lived:

I think it would have been really helpful, but we never
actually had the opportunity to enter any information
because it wasn’t needed, but when I talk to other
friends who are having all these family fights and
issues because they don’t know what’s going on, or
they don’t have access to looking something up on
the internet, I just think it would have been so
incredibly helpful.

Nonetheless, this observation failed to come to bear in the
quantitative data. Statistical analyses showed no difference in
favorability or engagement by either living arrangement
(F3,33=1.28; P=.73) or spousal status (F3,33=1.66; P=.65).

Personal Health Record for Persons With Dementia
and Their Family Caregivers Feasibility and Utility
There was a statistically significant decrease (t14=4.21; P=.001)
in the overall mean PHR-ADRD review checklist utility scores
for the subsample that completed system reviews at both time
points. The 12-month review checklist had a mean score of 3.84
(SD=0.74) and the 3-month checklist had a mean of 3.22
(SD=1.06) for a mean difference of –0.46 (95% CI −0.70 to
−0.23).

Qualitative interviews provide insight into why PHR-ADRD
may have been useful for some caregivers and less useful for
others. One interview respondent appreciated that the technology
organizes everything in one place. The caregiver explained:

It’s one place shopping. Everything is there for me.
When we’ve gone to the hospital, all I’ve had to do
is print out, or take my computer with me, his
medications, his previous hospitalizations, all of his
doctors contact numbers, the site is very easy to
use...There’s also a place to store all of the legal
documents, his power of attorney, his medical
directives, his POLST forms, and that’s very helpful.
You don’t have to grab 100 papers if you need to use
any of those documents.

She went on to explain that PHR-ADRD also helped her
husband stay engaged in his care:

I think he also likes the fact that when we need to go
to the hospital, or some kind of medical thing, that
he can tangibly hold on to the papers and feel like
he’s also part of the discussion.

Other caregivers found the tool useful for organizing
medications, to-do lists, and appointments.

Despite these advantages, other users felt as though the
technology was redundant and needlessly complex. One
caregiver said that it was easier for her to call her adult children
to provide updates rather than enter updates into PHR-ADRD.
She explained that the system’s alert feature alerted users of
updates but did not specify what was updated. This left users
to search through PHR-ADRD, looking for what had been
updated. She elaborated:

I would put something in and they would get an alert,
but they didn’t know where I had put something in,
under which category, and they didn’t take the time
to search out where I had put it.

Several caregivers said that they already had access to similar
tools (eg, MyChart) through their health care provider and using
the PHR-ADRD was redundant.

Individual items were examined using correlations with
participants’ overall mean checklist scores and across
favorability status groups using the tertile cutoffs (ie,
unfavorable, neutral, or favorable) with an ANOVA approach
(the not engaged participants had no PHR-ADRD checklist
scores and so were not included in these comparisons). All
correlations were statistically significant with the exception of
two items, which were mirrored in the ANOVA analyses. As
shown in Table 3, only I felt lost using the PHR-ADRD

(R2=0.347; P=.12) and There are time constraints to me being

able to use PHR-ADRD (R2=−0.218; P=.40) were not associated
with group status. Participants generally did not feel lost using
PHR-ADRD but did feel that time was a barrier to using the
system.

Qualitative data echoed our finding that the time to learn and
use PHR-ADRD was a barrier. Caregivers noted in open-ended
questions that they were too busy to use the PHR-ADRD
technology. In addition to the lack of time, this could indicate
that the platform was too complicated and not user-friendly.
For example, one participant reported that the system had bugs
and discontinued using the system. In addition to the technology
itself, users’ level of comfort with technology is another
potential explanation for the low engagement and favorability
among some caregivers. According to one caregiver:

I think it’s very worthwhile if you have relatives
spread out around either the state, or the United
States. I guess one thing that I had a problem with-
and this is my fault for not pursuing it- is, because
I’m not that computer savvy, I didn’t really know how
to enter different reports we got from the doctor. I
didn’t know how to put that into the system.

There were no statistically significant differences in PHR-ADRD
use and engagement with the system between favorability groups
as measured by mean days accessed, minutes spent during each
access session, or times updated with health information (either
by the CG or by a provider), as reported in the monthly logs
(Table 4). The not engaged participants were significantly less
likely to have filled out the monthly log in the first place
(F3,30=4.88; P=.007), which resulted in a lack of data for
comparison of the monthly log items.
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Table 4. Total Personal Health Record for Persons with Alzheimer Disease or Related Dementia and Their Family Caregivers use and log-use descriptives
(N=34).

P value
Not engaged
(n=10), mean (SD)

Favorable (n=8),
mean (SD)

Neutral (n=9),
mean (SD)

Unfavorable
(n=7), mean (SD)

Range of
responses

Total,
mean (SD)Variables

.0071.0 (1.5)4.3 (3.1)5.0 (2.6)3.6 (2.6)0-83.4 (2.8)Number of monthly logs complet-
ed

.12—b24.5 (38.9)3.1 (4.9)1.3 (1.5)0-968.7 (22.2)Total number of days the site was

useda

.72—3.1 (27.5)21.5 (8.9)3.0 (9.0)7-7026.5 (16.4)Total minutes of each site visit

.23—1.8 (1.9)0.9 (1.2)0.5 (0.5)0-51.0 (1.4)Total number of times the caregiv-
er or the care provider updated the
site information

aNot engaged participants were only in the monthly log comparisons and therefore have missing data for the other comparisons.
bMissing data.

Caregiver Provider Interaction
Favorable participants were most likely to agree that the use of
the PHR-ADRD system led to more positive
interactions/communication with my relative’s primary care
provider, whereas neutral and unfavorable participants were
more likely to disagree (P=.006; Table 3). Very few caregivers
updated or had their provider update the PHR-ADRD site with
their medical information (total number of updates ranged from
0 to 5 over the whole study period), and it did not differ by
favorability status (P=.22; Table 4).

Qualitative data point to a lack of provider buy-in as a barrier
to PHR-ADRD engagement. One caregiver elaborated:

I think it’s a brilliant program. I just think it needs to
get started from the hospital/doctor standpoint...I
wasn’t able to really use the platform because my
doctors and nurses and pharmacists didn’t use it.

Another explained the barriers to using the platform and pointed
to systemic barriers in the health care system:

I engaged several providers but ultimately hit a dead
end each time. They won't share information directly
with [the PHR-ADRD system], and they won't access
the information even if they are entered by other
healthcare providers. The responsibility falls onto
the caregivers' shoulders to specifically request the
information each time...This I find overly burdensome
and that is why I finally gave up.

In all, participants were frustrated with entering their care
recipients’ medical information into the PHR-ADRD system
and desired more buy-in from their providers to resolve this
issue. Even favorable participants only updated or had their
provider update their information about twice over the 12-month
study period.

Discussion

Summary of Results
The PHR-ADRD system was neither extensively used nor
favorably regarded by a majority of caregivers in the study,
even with the PHR developer support and the use of a more
interactive and flexible PHR platform. In particular, about

one-quarter of the enrolled participants were not engaged with
the PHR-ADRD system to the extent that they did not fill out
the system review checklist at any follow-up. Still, the users
who did like the system (ie, the favorable group) consistently
had positive reactions to all aspects of it, as seen in the items
listed in Table 3.

Although a majority of older adults are interested in
technological solutions to assist in caregiving [55], the
dissemination and actual use of these tools has been less
successful due to issues with web technology such as ease of
use, availability of support, and computer literacy for both users
and clinicians [56]. These issues seemed consistent in this
PHR-ADRD study despite the system being designed with the
goal of reducing the time needed to manage health information
(eg, provider message notification capability and record access)
and technology support provided by the developer. Participants
still felt that there were time constraints and reported
technological issues as barriers to effectively using the
PHR-ADRD system. These findings align with a recent study
that identified several ways in which another similar
internet-based medical management tool was perceived as
difficult to use: caregivers were reluctant to add another
management tool to their already busy day-to-day activities,
found the system itself difficult to use in terms of cognitive
workload, and reported the system’s tools to be of limited
dynamic functioning [57]. Although this study’s participants
did not feel particularly lost using the PHR site, systems
designed for ADRD caregivers need to pay extra attention to
user interface design to equitably reduce cognitive and time
burdens for users from all technological backgrounds [58].

Furthermore, concerns about privacy and confidentiality among
ADRD caregivers and their care recipients may have limited
the success of the PHR-ADRD tool [59]. A recent AARP survey
found that about one-third of respondents did not trust health
care companies to keep personal data secure on the web [55].
To allay these privacy issues, this project enlisted the help of
the PHR developer to call or meet with participants to discuss
their concerns. However, not all participants experienced the
same benefits from this contact, as the helpfulness of this was
perceived differently by favorability status. Building in
administrative or advisory support for PHR systems that meet
the needs of all users will increase the likelihood of favorability
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reception and may alleviate concerns about privacy. In addition,
PHR developers need to ensure privacy and confidentiality
through high-quality security, employee training, and system
audits [28].

Participants indicated that they may not have particular use for
this kind of shareable medical platform. Over 93% (17/18) of
the spousal caregivers in this study lived with their care recipient
at baseline and so likely share less of the caregiving
responsibilities with other family members. Family members
who share caregiving responsibility with others may benefit
more from the ability to manage and exchange medical data
[18,60]. The qualitative data suggested that the tool may be
more useful for those coproviding care and those whose care
recipients are not residing in a long-term care facility. However,
post hoc ANOVA analyses showed no difference in favorability
or engagement groups by either living arrangement or spousal
status.

In the future, systems such as PHR-ADRD may be better
received as more services are digitized, internet access is more
universal, and the aging population becomes more
technologically literate. EHRs are now used by more primary
practices, and broadband penetration is making access to
high-speed internet a reality for an increasing number of people,
making such internet-based platforms for sharing medical
information potentially more feasible [61,62]. Nonetheless, this
study suggests there are still ongoing practical and translational
issues regarding provider buy-in and the transfer of medical
data into web-based systems such as PHR-ADRD, particularly
third-party platforms external to the health care system.
Qualitative data indicate that lack of provider use and difficulty
in sharing data across health care systems was a barrier to the
usefulness of PHR-ADRD. Negative provider PHR-related
attitudes, extra work, and lack of reimbursement are potential
reasons for the lack of provider buy-in and EHR facilitation.
Provider buy-in may also allay potential privacy and security
concerns [63]. This will have to be addressed even as the market
moves into the development of user-friendly mobile phone apps
[64].

Strengths
This was a multiphase, mixed methods approach to testing the
PHR-ADRD system, an internet-based medical health platform
aiming to serve caregivers of persons living with dementia. This
study attempted to build on the successes of its pilot phase to
improve facets of the research design and PHR-ADRD tool
while giving voice to the caregivers (open-ended questions and
interviews) with an eye toward continuous development. The
PHR-ADRD system itself was developed with a person-centered
approach, geared toward shared decision making, and allowed

PHR-ADRD caregivers and authorized users access to the
medical data stored on the system. By leveraging the network
and expertise of the PHR-ADRD developer, the final evaluation
was able to recruit a larger sample and make early changes to
the software to enhance health data collection within the system.
A previous relationship with the PHR-ADRD developer for a
limited number of participants did not appear to bias the results
of the study, given the diversity of positive and negative
reflections on the use of the system.

Limitations
Despite increased outreach efforts and time devoted to
recruitment of ADRD caregivers, this study still fell short of its
original recruitment goal, both in terms of sample size (only 34
instead of 50) and diversity (all white participants). The general
lack of diversity among older persons in Minnesota, where this
study took place, limited recruitment in this regard. The nature
of PHRs themselves may have limited recruitment and
engagement as they currently require providers or caregivers
to manually enter EHRs and do not appear as novel as other
technology-based interventions such as in-home sensors or
robotic aids. The small sample size may have limited the
discovery of statistically significant differences to corroborate
the qualitative findings. However, these exploratory analyses
did demonstrate barriers that should be overcome before
proceeding to a larger trial. The lack of significant findings
should not be taken as definitive evidence that relationships do
not exist. In addition, the follow-up and engagement of the
participants was limited. Participant contact logs should be kept
to evaluate whether technological and administrative support
can improve PHR-ADRD feasibility and utility. Finally, PHR
use information was limited to self-report by the participant,
which may have resulted in reporting bias.

Conclusions
The technological literacy of some participants, inherent
complexity of a web-based PHR system, and lack of provider
buy-in were considerable barriers to a majority of participants
favorably engaging with this study’s PHR-ADRD system.
Furthermore, the PHR-ADRD system may not have been useful
for those living with and providing sole care to their care
recipient. Even so, a third of the participants found many facets
of the system to be beneficial, such as medical document
consolidation and portability. Future PHR-ADRD development
and adoption efforts should focus on reducing user interface
complexity, increasing technological support, and improving
provider buy-in and health record access so that these rapidly
emerging dementia caregiver support tools can exert positive,
meaningful benefits for people living with ADRD and their
family caregivers.

Conflicts of Interest
None declared.

References

1. Alzheimer's Association. 2020 Alzheimer's disease facts and figures. Alzheimers Dement 2020 Mar 10;15(3):321. [doi:
10.1002/alz.12068] [Medline: 32157811]

JMIR Aging 2020 | vol. 3 | iss. 1 | e17769 | p. 12http://aging.jmir.org/2020/1/e17769/
(page number not for citation purposes)

Peterson et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1002/alz.12068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32157811&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Matthews KA, Xu W, Gaglioti AH, Holt JB, Croft JB, Mack D, et al. Racial and ethnic estimates of Alzheimer's disease
and related dementias in the United States (2015-2060) in adults aged ≥65 years. Alzheimers Dement 2019 Jan;15(1):17-24
[FREE Full text] [doi: 10.1016/j.jalz.2018.06.3063] [Medline: 30243772]

3. Acton GJ, Kang J. Interventions to reduce the burden of caregiving for an adult with dementia: a meta-analysis. Res Nurs
Health 2001 Oct;24(5):349-360. [doi: 10.1002/nur.1036] [Medline: 11746065]

4. Chiao C, Wu H, Hsiao C. Caregiver burden for informal caregivers of patients with dementia: a systematic review. Int Nurs
Rev 2015 Sep;62(3):340-350. [doi: 10.1111/inr.12194] [Medline: 26058542]

5. Schulz R, Beach SR. Caregiving as a risk factor for mortality: the caregiver health effects study. J Am Med Assoc 1999
Dec 15;282(23):2215-2219. [doi: 10.1001/jama.282.23.2215] [Medline: 10605972]

6. Sörensen S, Duberstein P, Gill D, Pinquart M. Dementia care: mental health effects, intervention strategies, and clinical
implications. Lancet Neurol 2006 Nov;5(11):961-973. [doi: 10.1016/S1474-4422(06)70599-3] [Medline: 17052663]

7. Vitaliano PP, Zhang J, Scanlan JM. Is caregiving hazardous to one's physical health? A meta-analysis. Psychol Bull 2003
Nov;129(6):946-972. [doi: 10.1037/0033-2909.129.6.946] [Medline: 14599289]

8. Brodaty H, Green A, Koschera A. Meta-analysis of psychosocial interventions for caregivers of people with dementia. J
Am Geriatr Soc 2003 May;51(5):657-664. [doi: 10.1034/j.1600-0579.2003.00210.x] [Medline: 12752841]

9. Parker D, Mills S, Abbey J. Effectiveness of interventions that assist caregivers to support people with dementia living in
the community: a systematic review. Int J Evid Based Healthc 2008 Jun;6(2):137-172. [doi:
10.1111/j.1744-1609.2008.00090.x] [Medline: 21631819]

10. Livingston G, Sommerlad A, Orgeta V, Costafreda SG, Huntley J, Ames D, et al. Dementia prevention, intervention, and
care. Lancet 2017 Dec 16;390(10113):2673-2734. [doi: 10.1016/S0140-6736(17)31363-6] [Medline: 28735855]

11. Astell AJ, Bouranis N, Hoey J, Lindauer A, Mihailidis A, Nugent C, Technology and Dementia Professional Interest Area.
Technology and dementia: the future is now. Dement Geriatr Cogn Disord 2019;47(3):131-139 [FREE Full text] [doi:
10.1159/000497800] [Medline: 31247624]

12. Godwin KM, Mills WL, Anderson JA, Kunik ME. Technology-driven interventions for caregivers of persons with dementia:
a systematic review. Am J Alzheimers Dis Other Demen 2013 May;28(3):216-222. [doi: 10.1177/1533317513481091]
[Medline: 23528881]

13. Sriram V, Jenkinson C, Peters M. Informal carers' experience of assistive technology use in dementia care at home: a
systematic review. BMC Geriatr 2019 Jun 14;19(1):160 [FREE Full text] [doi: 10.1186/s12877-019-1169-0] [Medline:
31196003]

14. Begum M, Wang R, Huq R, Mihailidis A. Performance of daily activities by older adults with dementia: the role of an
assistive robot. IEEE Int Conf Rehabil Robot 2013 Jun;2013:6650405. [doi: 10.1109/ICORR.2013.6650405] [Medline:
24187224]

15. Pineau J, Montemerlo M, Pollack M, Roy N, Thrun S. Towards robotic assistants in nursing homes: challenges and results.
Robot Auton Syst 2003 Mar;42(3-4):271-281. [doi: 10.1016/s0921-8890(02)00381-0]

16. Bedaf S, Marti P, Amirabdollahian F, de Witte L. A multi-perspective evaluation of a service robot for seniors: the voice
of different stakeholders. Disabil Rehabil Assist Technol 2018 Aug;13(6):592-599. [doi: 10.1080/17483107.2017.1358300]
[Medline: 28758532]

17. Chu M, Khosla R, Khaksar SM, Nguyen K. Service innovation through social robot engagement to improve dementia care
quality. Assist Technol 2017;29(1):8-18. [doi: 10.1080/10400435.2016.1171807] [Medline: 27064692]

18. Gaugler JE, Zmora R, Mitchell LL, Finlay JM, Peterson CM, McCarron H, et al. Six-month effectiveness of remote activity
monitoring for persons living with dementia and their family caregivers: an experimental mixed methods study. Gerontologist
2019 Jan 9;59(1):78-89 [FREE Full text] [doi: 10.1093/geront/gny078] [Medline: 29982413]

19. Urwyler P, Stucki R, Rampa L, Müri R, Mosimann UP, Nef T. Cognitive impairment categorized in community-dwelling
older adults with and without dementia using in-home sensors that recognise activities of daily living. Sci Rep 2017 Feb
8;7:42084 [FREE Full text] [doi: 10.1038/srep42084] [Medline: 28176828]

20. Lee JH, Kim JH, Jhoo JH, Lee KU, Kim KW, Lee DY, et al. A telemedicine system as a care modality for dementia patients
in Korea. Alzheimer Dis Assoc Disord 2000;14(2):94-101. [doi: 10.1097/00002093-200004000-00007] [Medline: 10850748]

21. Wang L, Murphy R, Robinson G, Fredrickson K, Thielke S, Tsuang D. Telemedicine adaptation of a dementia care shared
medical visit model. Am J Geriat Psychiat 2014;26:23-24 [FREE Full text]

22. McCarron HR, Zmora R, Gaugler JE. A web-based mobile app with a smartwatch to support social engagement in persons
with memory loss: pilot randomized controlled trial. JMIR Aging 2019 Jun 18;2(1):e13378 [FREE Full text] [doi:
10.2196/13378] [Medline: 31518270]

23. Hirt J, Burgstaller M, Zeller A, Beer T. Needs of people with dementia and their informal caregivers concerning assistive
technologies. Pflege 2019;32(6):295-304. [doi: 10.1024/1012-5302/a000682] [Medline: 31288618]

24. Blusi M, Dalin R, Jong M. The benefits of e-health support for older family caregivers in rural areas. J Telemed Telecare
2014 Mar;20(2):63-69. [doi: 10.1177/1357633X13519901] [Medline: 24446251]

25. Cristancho-Lacroix V, Wrobel J, Cantegreil-Kallen I, Dub T, Rouquette A, Rigaud A. A web-based psychoeducational
program for informal caregivers of patients with Alzheimer's disease: a pilot randomized controlled trial. J Med Internet
Res 2015 May 12;17(5):e117 [FREE Full text] [doi: 10.2196/jmir.3717] [Medline: 25967983]

JMIR Aging 2020 | vol. 3 | iss. 1 | e17769 | p. 13http://aging.jmir.org/2020/1/e17769/
(page number not for citation purposes)

Peterson et alJMIR AGING

XSL•FO
RenderX

http://europepmc.org/abstract/MED/30243772
http://dx.doi.org/10.1016/j.jalz.2018.06.3063
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30243772&dopt=Abstract
http://dx.doi.org/10.1002/nur.1036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11746065&dopt=Abstract
http://dx.doi.org/10.1111/inr.12194
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26058542&dopt=Abstract
http://dx.doi.org/10.1001/jama.282.23.2215
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10605972&dopt=Abstract
http://dx.doi.org/10.1016/S1474-4422(06)70599-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17052663&dopt=Abstract
http://dx.doi.org/10.1037/0033-2909.129.6.946
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14599289&dopt=Abstract
http://dx.doi.org/10.1034/j.1600-0579.2003.00210.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12752841&dopt=Abstract
http://dx.doi.org/10.1111/j.1744-1609.2008.00090.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21631819&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(17)31363-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28735855&dopt=Abstract
https://www.karger.com?DOI=10.1159/000497800
http://dx.doi.org/10.1159/000497800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31247624&dopt=Abstract
http://dx.doi.org/10.1177/1533317513481091
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23528881&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-019-1169-0
http://dx.doi.org/10.1186/s12877-019-1169-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31196003&dopt=Abstract
http://dx.doi.org/10.1109/ICORR.2013.6650405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24187224&dopt=Abstract
http://dx.doi.org/10.1016/s0921-8890(02)00381-0
http://dx.doi.org/10.1080/17483107.2017.1358300
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28758532&dopt=Abstract
http://dx.doi.org/10.1080/10400435.2016.1171807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27064692&dopt=Abstract
http://europepmc.org/abstract/MED/29982413
http://dx.doi.org/10.1093/geront/gny078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29982413&dopt=Abstract
http://dx.doi.org/10.1038/srep42084
http://dx.doi.org/10.1038/srep42084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28176828&dopt=Abstract
http://dx.doi.org/10.1097/00002093-200004000-00007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10850748&dopt=Abstract
https://www.ajgponline.org/article/S1064-7481(13)00582-4/pdf
https://aging.jmir.org/2019/1/e13378/
http://dx.doi.org/10.2196/13378
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518270&dopt=Abstract
http://dx.doi.org/10.1024/1012-5302/a000682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31288618&dopt=Abstract
http://dx.doi.org/10.1177/1357633X13519901
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24446251&dopt=Abstract
https://www.jmir.org/2015/5/e117/
http://dx.doi.org/10.2196/jmir.3717
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25967983&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


26. Gaugler JE, Reese M, Tanler R. Care to plan: an online tool that offers tailored support to dementia caregivers. Gerontologist
2016 Dec;56(6):1161-1174 [FREE Full text] [doi: 10.1093/geront/gnv150] [Medline: 26603183]

27. Pagán-Ortiz ME, Cortés DE, Rudloff N, Weitzman P, Levkoff S. Use of an online community to provide support to caregivers
of people with dementia. J Gerontol Soc Work 2014;57(6-7):694-709 [FREE Full text] [doi: 10.1080/01634372.2014.901998]
[Medline: 24689359]

28. Boots LM, de Vugt ME, van Knippenberg RJ, Kempen GI, Verhey FR. A systematic review of Internet-based supportive
interventions for caregivers of patients with dementia. Int J Geriatr Psychiatry 2014 Apr;29(4):331-344. [doi:
10.1002/gps.4016] [Medline: 23963684]

29. Archer N, Fevrier-Thomas U, Lokker C, McKibbon KA, Straus SE. Personal health records: a scoping review. J Am Med
Inform Assoc 2011;18(4):515-522 [FREE Full text] [doi: 10.1136/amiajnl-2011-000105] [Medline: 21672914]

30. Wagner PJ, Howard SM, Bentley DR, Seol Y, Sodomka P. Incorporating patient perspectives into the personal health
record: implications for care and caring. Perspect Health Inf Manag 2010 Oct 1;7:1e [FREE Full text] [Medline: 21063546]

31. Tobacman JK, Kissinger P, Wells M, Prokuski J, Hoyer M, McPherson P, et al. Implementation of personal health records
by case managers in a VAMC general medicine clinic. Patient Educ Couns 2004 Jul;54(1):27-33. [doi:
10.1016/S0738-3991(03)00184-8] [Medline: 15210257]

32. Blechman E. Personal health records for older adults with chronic conditionstheir informal caregivers. In: Qualls SH, Zarit
SH, editors. Aging Families and Caregiving. New York, USA: Wiley; 2009:287-310.

33. Creswell J, Clark V. Designing and Conducting Mixed Methods Research. Thousand Oaks, CA: Sage Publications; 2019.
34. Gaugler J. A personal health record for persons with dementia and their family caregivers. Gerontologist

2015;55(Suppl_2):514. [doi: 10.1093/geront/gnv231.03]
35. Alska - Connected Caregiving. 2019. URL: https://alska.com/ [accessed 2019-07-05]
36. O'Connor AM, Légaré F, Stacey D. Risk communication in practice: the contribution of decision aids. Br Med J 2003 Sep

27;327(7417):736-740 [FREE Full text] [doi: 10.1136/bmj.327.7417.736] [Medline: 14512487]
37. Hibbard JH, Slovic P, Jewett JJ. Informing consumer decisions in health care: implications from decision-making research.

Milbank Q 1997;75(3):395-414 [FREE Full text] [doi: 10.1111/1468-0009.00061] [Medline: 9290635]
38. McCullough D, Wootton JC. My mother, your mother: embracing 'slow medicine,' the compassionate approach to caring

for your aging loved ones. J Altern Complement Med 2008 Oct;14(8):1067-1068. [doi: 10.1089/acm.2008.0256]
39. McCullough L, Wilson N. editors. In: Long-Term Care Decisions: Ethical and Conceptual Dimensions. Baltimore, CA:

Johns Hopkins University Press; 1995.
40. Wunderlich GS, Kohler PO, editors. Institute of medicine committee on improving quality in long-term care. In: Improving

the Quality of Long-Term Care. Washington, DC: National Academies Press; 2001.
41. Kasper JF, Mulley AG, Wennberg JE. Developing shared decision-making programs to improve the quality of health care.

QRB Qual Rev Bull 1992 Jun;18(6):183-190. [doi: 10.1016/s0097-5990(16)30531-0] [Medline: 1379705]
42. Dartmouth-Hitchcock. 2020. Decision-Making Help URL: http://www.dhmc.org/shared_decision_making.cfm [accessed

2020-01-07]
43. Pearlin LI, Mullan JT, Semple SJ, Skaff MM. Caregiving and the stress process: an overview of concepts and their measures.

Gerontologist 1990 Oct;30(5):583-594. [doi: 10.1093/geront/30.5.583] [Medline: 2276631]
44. Whitlatch CJ, Schur D, Noelker LS, Ejaz FK, Looman WJ. The stress process of family caregiving in institutional settings.

Gerontologist 2001 Aug;41(4):462-473. [doi: 10.1093/geront/41.4.462] [Medline: 11490044]
45. Hilgeman MM, Durkin DW, Sun F, DeCoster J, Allen RS, Gallagher-Thompson D, et al. Testing a theoretical model of

the stress process in Alzheimer's caregivers with race as a moderator. Gerontologist 2009 Apr;49(2):248-261 [FREE Full
text] [doi: 10.1093/geront/gnp015] [Medline: 19363019]

46. Aneshensel C, Pearlin L, Mullan J, Zarit S, Whitlatch C. Profiles in Caregiving: The Unexpected Career. New York, USA:
Academic Presss; 1995.

47. Katz A, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW. Studies of illness in the aged. The index of ADL: a standardized
measure of biological and psychosocial function. J Am Med Assoc 1963 Sep 21;185:914-919. [doi:
10.1001/jama.1963.03060120024016] [Medline: 14044222]

48. Lawton MP, Brody EM. Assessment of older people: self-maintaining and instrumental activities of daily living. Gerontologist
1969;9(3):179-186. [Medline: 5349366]

49. Graf C. The Lawton instrumental activities of daily living scale. Am J Nurs 2008 Apr;108(4):52-62; quiz 62. [doi:
10.1097/01.NAJ.0000314810.46029.74] [Medline: 18367931]

50. Teri L, Truax P, Logsdon R, Uomoto J, Zarit S, Vitaliano PP. Assessment of behavioral problems in dementia: the revised
memory and behavior problems checklist. Psychol Aging 1992 Dec;7(4):622-631. [doi: 10.1037//0882-7974.7.4.622]
[Medline: 1466831]

51. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of feelings of burden. Gerontologist
1980 Dec;20(6):649-655. [doi: 10.1093/geront/20.6.649] [Medline: 7203086]

52. Hébert R, Bravo G, Préville M. Reliability, validity and reference values of the Zarit burden interview for assessing informal
caregivers of community-dwelling older persons with dementia. Can J Aging 2010 Nov 29;19(4):494-507. [doi:
10.1017/S0714980800012484]

JMIR Aging 2020 | vol. 3 | iss. 1 | e17769 | p. 14http://aging.jmir.org/2020/1/e17769/
(page number not for citation purposes)

Peterson et alJMIR AGING

XSL•FO
RenderX

http://europepmc.org/abstract/MED/26603183
http://dx.doi.org/10.1093/geront/gnv150
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26603183&dopt=Abstract
http://europepmc.org/abstract/MED/24689359
http://dx.doi.org/10.1080/01634372.2014.901998
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24689359&dopt=Abstract
http://dx.doi.org/10.1002/gps.4016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23963684&dopt=Abstract
http://europepmc.org/abstract/MED/21672914
http://dx.doi.org/10.1136/amiajnl-2011-000105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21672914&dopt=Abstract
http://europepmc.org/abstract/MED/21063546
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21063546&dopt=Abstract
http://dx.doi.org/10.1016/S0738-3991(03)00184-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15210257&dopt=Abstract
http://dx.doi.org/10.1093/geront/gnv231.03
https://alska.com/
http://europepmc.org/abstract/MED/14512487
http://dx.doi.org/10.1136/bmj.327.7417.736
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14512487&dopt=Abstract
http://europepmc.org/abstract/MED/9290635
http://dx.doi.org/10.1111/1468-0009.00061
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9290635&dopt=Abstract
http://dx.doi.org/10.1089/acm.2008.0256
http://dx.doi.org/10.1016/s0097-5990(16)30531-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1379705&dopt=Abstract
http://www.dhmc.org/shared_decision_making.cfm
http://dx.doi.org/10.1093/geront/30.5.583
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2276631&dopt=Abstract
http://dx.doi.org/10.1093/geront/41.4.462
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11490044&dopt=Abstract
http://europepmc.org/abstract/MED/19363019
http://europepmc.org/abstract/MED/19363019
http://dx.doi.org/10.1093/geront/gnp015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19363019&dopt=Abstract
http://dx.doi.org/10.1001/jama.1963.03060120024016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14044222&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=5349366&dopt=Abstract
http://dx.doi.org/10.1097/01.NAJ.0000314810.46029.74
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18367931&dopt=Abstract
http://dx.doi.org/10.1037//0882-7974.7.4.622
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1466831&dopt=Abstract
http://dx.doi.org/10.1093/geront/20.6.649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7203086&dopt=Abstract
http://dx.doi.org/10.1017/S0714980800012484
http://www.w3.org/Style/XSL
http://www.renderx.com/


53. Weissman MM, Sholomskas D, Pottenger M, Prusoff BA, Locke BZ. Assessing depressive symptoms in five psychiatric
populations: a validation study. Am J Epidemiol 1977 Sep;106(3):203-214. [doi: 10.1093/oxfordjournals.aje.a112455]
[Medline: 900119]

54. Radloff LS. The CES-D scale:a self-report depression scale for research in the general population. Appl Psychol Meas
2016 Jul 26;1(3):385-401. [doi: 10.1177/014662167700100306]

55. American Association of Retired Persons (AARP). 2019. 2019 Tech and the 50+ Survey URL: https://www.aarp.org/content/
dam/aarp/research/surveys_statistics/technology/2019/2019-technology-trends.doi.10.26419-2Fres.00269.001.pdf [accessed
2020-05-26]

56. Finkelstein J, Knight A, Marinopoulos S, Gibbons MC, Berger Z, Aboumatar H, et al. Enabling patient-centered care
through health information technology. Evid Rep Technol Assess (Full Rep) 2012 Jun(206):1-1531. [Medline: 24422882]

57. Holden RJ, Karanam YL, Cavalcanti LH, Parmar T, Kodthala P, Fowler NR, et al. Health information management practices
in informal caregiving: an artifacts analysis and implications for IT design. Int J Med Inform 2018 Dec;120:31-41. [doi:
10.1016/j.ijmedinf.2018.09.017] [Medline: 30409344]

58. Ruggiano N, Brown EL, Shaw S, Geldmacher D, Clarke P, Hristidis V, et al. The potential of information technology to
navigate caregiving systems: perspectives from dementia caregivers. J Gerontol Soc Work 2019;62(4):432-450. [doi:
10.1080/01634372.2018.1546786] [Medline: 30422754]

59. van Boekel LC, Wouters EJ, Grimberg BM, van der Meer NJ, Luijkx KG. Perspectives of stakeholders on technology use
in the care of community-living older adults with dementia: a systematic literature review. Healthcare (Basel) 2019 May
28;7(2):e73 [FREE Full text] [doi: 10.3390/healthcare7020073] [Medline: 31141999]

60. Mitchell LL, Peterson CM, Rud SR, Jutkowitz E, Sarkinen A, Trost S, et al. 'It's like a cyber-security blanket': the utility
of remote activity monitoring in family dementia care. J Appl Gerontol 2020 Jan;39(1):86-98. [doi:
10.1177/0733464818760238] [Medline: 29504488]

61. Jha AK, Ferris TG, Donelan K, DesRoches C, Shields A, Rosenbaum S, et al. How common are electronic health records
in the United States? A summary of the evidence. Health Aff (Millwood) 2006;25(6):w496-w507. [doi:
10.1377/hlthaff.25.w496] [Medline: 17035341]

62. Huang MZ, Gibson CJ, Terry AL. Measuring electronic health record use in primary care: a scoping review. Appl Clin
Inform 2018 Jan;9(1):15-33 [FREE Full text] [doi: 10.1055/s-0037-1615807] [Medline: 29320797]

63. Vydra TP, Cuaresma E, Kretovics M, Bose-Brill S. Diffusion and use of tethered personal health records in primary care.
Perspect Health Inf Manag 2015;12:1c [FREE Full text] [Medline: 26755897]

64. Yousaf K, Mehmood Z, Awan IA, Saba T, Alharbey R, Qadah T, et al. A comprehensive study of mobile-health based
assistive technology for the healthcare of dementia and Alzheimer's disease (AD). Health Care Manag Sci 2019 Jun 20:-
epub ahead of print. [doi: 10.1007/s10729-019-09486-0] [Medline: 31218511]

Abbreviations
ADRD: Alzheimer disease and related dementias
ANOVA: analysis of variance
EHR: electronic health record
PHR: personal health record
PHR-ADRD: Personal Health Record for Persons With Alzheimer Disease or Related Dementia and Their Family
Caregivers

Edited by R Casado Arroyo; submitted 10.01.20; peer-reviewed by N Bouranis, K Meyer; comments to author 20.02.20; revised
version received 05.03.20; accepted 01.05.20; published 26.06.20

Please cite as:
Peterson CM, Mikal JP, McCarron HR, Finlay JM, Mitchell LL, Gaugler JE
The Feasibility and Utility of a Personal Health Record for Persons With Dementia and Their Family Caregivers for Web-Based Care
Coordination: Mixed Methods Study
JMIR Aging 2020;3(1):e17769
URL: http://aging.jmir.org/2020/1/e17769/
doi: 10.2196/17769
PMID:

©Colleen M Peterson, Jude P Mikal, Hayley R McCarron, Jessica M Finlay, Lauren L Mitchell, Joseph E Gaugler. Originally
published in JMIR Aging (http://aging.jmir.org), 26.06.2020. This is an open-access article distributed under the terms of the
Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,

JMIR Aging 2020 | vol. 3 | iss. 1 | e17769 | p. 15http://aging.jmir.org/2020/1/e17769/
(page number not for citation purposes)

Peterson et alJMIR AGING

XSL•FO
RenderX

http://dx.doi.org/10.1093/oxfordjournals.aje.a112455
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=900119&dopt=Abstract
http://dx.doi.org/10.1177/014662167700100306
https://www.aarp.org/content/dam/aarp/research/surveys_statistics/technology/2019/2019-technology-trends.doi.10.26419-2Fres.00269.001.pdf
https://www.aarp.org/content/dam/aarp/research/surveys_statistics/technology/2019/2019-technology-trends.doi.10.26419-2Fres.00269.001.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24422882&dopt=Abstract
http://dx.doi.org/10.1016/j.ijmedinf.2018.09.017
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30409344&dopt=Abstract
http://dx.doi.org/10.1080/01634372.2018.1546786
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30422754&dopt=Abstract
http://www.mdpi.com/resolver?pii=healthcare7020073
http://dx.doi.org/10.3390/healthcare7020073
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31141999&dopt=Abstract
http://dx.doi.org/10.1177/0733464818760238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29504488&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.25.w496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17035341&dopt=Abstract
http://europepmc.org/abstract/MED/29320797
http://dx.doi.org/10.1055/s-0037-1615807
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29320797&dopt=Abstract
http://europepmc.org/abstract/MED/26755897
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26755897&dopt=Abstract
http://dx.doi.org/10.1007/s10729-019-09486-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31218511&dopt=Abstract
http://aging.jmir.org/2020/1/e17769/
http://dx.doi.org/10.2196/17769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


and reproduction in any medium, provided the original work, first published in JMIR Aging, is properly cited. The complete
bibliographic information, a link to the original publication on http://aging.jmir.org, as well as this copyright and license information
must be included.

JMIR Aging 2020 | vol. 3 | iss. 1 | e17769 | p. 16http://aging.jmir.org/2020/1/e17769/
(page number not for citation purposes)

Peterson et alJMIR AGING

XSL•FO
RenderX

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

