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Background: Caregivers of persons with dementia/Alzheimer’s disease (AD) experience considerable
physical and psychological burdens associated with their caregiving role. Although mobile technologies have
the potential to deliver caregiver supports, it is necessary to demonstrate that caregivers in need of these
supports are technology-enabled, that they can be identified and accessed, and that they experience the same
unfavorable mental health outcomes characteristic of the broader caregiving population. Our objective was
to enroll a cohort of technology-enabled caregivers to determine basic demographic characteristics and assess
level of caregiver burden, depression, anxiety, and sleep disturbance as part of a larger project to deliver
caregiver support.
Methods: Web-based enrollment and data collection measuring caregiver burden with the Zarit Burden
Interview (ZBI), anxiety and depression with the M-3, and sleep disturbance with the PROMIS Sleep
Disturbance form.
Results: A total of 165 caregivers enrolled via an online portal, all of whom provided care for someone with
AD and owned a smart phone. Mean age of this group with 57.9 years, 90.3% was female, 88.5% was White,
51.5% reported providing care for a parent, 9.3% reported providing care for more than 10 years, and 24.8%
reported providing more than 100 hours of care each week. Sixty-four percent of caregivers screened positive
for both anxiety and depression, and nearly 62% of the sample had moderate or severe caregiver burden.
Scores on depression, anxiety, and sleep quality assessments correlated moderately or strongly with caregiver
burden.
Conclusions: Dementia caregivers with Internet and smartphone access demonstrate high levels of
caregiver burden, depression, and anxiety, and are well-suited to receive caregiver support services delivered
via mobile devices that target these issues.
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Introduction
A 2016 report from the Alzheimer’s Association indicated
that 15 million Americans provide unpaid care for people
with Alzheimer’s disease (AD). In 2015, these caregivers
provided 18.1 billion hours of care valued at $221.3 billion (1).
The amount of AD care provided by the informal sector will
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continue to increase with the aging of the population. About
one-third of AD caregivers are themselves over the age of
65, and two-thirds live with the care recipient (1). Like the
people they support, AD caregivers are often physically and
emotionally vulnerable (2,3). If not properly supported,
informal caregivers often burn out (4), leading the way for
a shift in service provision to the formal healthcare sector.

mhealth.amegroups.com

mHealth 2017;3:36

Page 2 of 6

mHealth, 2017

This shift has far-reaching implications for policy makers
and other stakeholders because of the tremendous costs that
are associated with receipt of formal health care services. In
2016, total payments for AD for people over the age of 65
were estimated at $236 billion (1).
Among the recommendations in a 2017 report from
the National Alliance for Caregiving was a call to expand
dementia caregiver access to long-term supports and
services (5). It is against this backdrop that technological
advances that have led to the development of technologyenhanced AD caregiver supports can be understood.
These new technologies could eventually become part
of a technology-enabled, caregiver-focused toolbox that
addresses the widely-recogfnized need for more and better
long-term supports for AD caregivers.
Telehealth, the provision of healthcare using
telecommunications technology, is one such strategy
that could help caregivers to remain healthy and viable
in their caregiving roles. As part of a larger research
program focusing on caregiver characteristics and homebased telemedical supports (6,7), this report focuses on a
necessary first step in pursuit of this strategy: determining (I)
whether a sample of technology-enabled caregivers can be
identified and (II), if so, whether this sample shares the risk
profiles characteristic of the broader caregiving population.
We recruited a sample of AD caregivers and administered
surveys that assessed caregiver burden, mental health,
and sleep quality. This paper explores the demographic
characteristics of this technology-enabled AD caregiver
sample, as well as cross-sectional relationships among
caregiver burden and several mental health measures. Our
results provide insight into the feasibility of identifying
caregivers who are in need of support, quantifying their
level of caregiver burden, and identifying the types of
supports they may need. This work also highlights the
potentially-far reaching benefits of delivering tailored
caregiver supports via mobile technology, a strategy that
has been recognized and strongly supported by caregiver
advocates (8).
Methods
The Health-eBrain Study is an ongoing effort focused on

evaluating the impact of an AD caregiver support protocol
delivered via smart phone on several outcomes including
cognition, caregiver burden, anxiety, and depression1. The
current study enrolled AD caregivers between the ages of
45–75 years who reported using a smart phone, the ability
to speak and read English, and who had Internet access. AD
caregivers were recruited through the outreach of partner
organizations (Bright Focus Foundation, Geoffrey Beene
Foundation Alzheimer’s Initiative, Us Against Alzheimer’s,
and PCORI AD-PCPRN2) as well as the Health-eBrain
study website. Once potential participants were directed to
the study website, they were provided with a consent form
which they signed electronically before moving onto data
collection. The study protocol (#091614A) was approved by
the AnthroTronix Institutional Review Board. This report
focuses on cross-sectional data that were collected at the
point of enrollment from all eligible AD caregivers.
Demographic information, including age, gender,
ethnicity, and education were collected. A series of
variables describing caregiving history and patterns were
also collected. These included how long the caregiver had
been providing care, when the care recipient was diagnosed
with AD, hours per week of care provision, relationship
between the care provider and care recipient, whether the
care provider lives with the care recipient and whether
the care provider is also employed for wages outside of
his/her caregiving role. Several instruments were then
administered to caregivers to assess caregiver burden, sleep
quality, depression and anxiety. The Zarit Burden Interview
(ZBI) is a 22-item measure of caregiver burden that was
developed for caregivers of dementia patients. It measures
subjective burden associated with functional/behavioral
impairments and the home care situation, and is scored on a
scale from zero to 88 (9). The raw scores from this measure
can be analyzed as a numeric variable, and they can also be
categorized into four groups that reflect increasing caregiver
burden (0–20: little or no burden; 21–40: mild to moderate
burden; 41–60: moderate to severe burden, and 61–88:
severe burden). The PROMIS Sleep Disturbance Short
Form 8a assesses perception of sleep quality, sleep depth,
and restoration associated with sleep via a normed score
distribution with no established clinical categories (10).
Instead, raw scores are converted to T-scores, with a

1

The Health-eBrain Study is indexed on clinicaltrials.gov, and more information can be accessed at http://health-ebrainstudy.org.

2

The Patient-Centered Outcomes Research Institute Alzheimer’s and Dementia Patient and Caregiver Powered Research Network (PCORI

AD-PCPRN) is a coalition of 43 partner institutions.
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Table 1 Demographic characteristics and caregiver history and
patterns in a sample of 165 technology-enabled Alzheimer’s disease
caregivers
Characteristic

Mean (SD) or (%)

Demographic characteristics
Age
Gender (female)

57.9 (7.3)
90.3

Race
White

88.5

Black or African American

6.7

Mixed race

1.8

Other

3.0

Highest education level
Some high school

2.4

High school/GED

7.9

Associate’s degree

9.1

Some college

23.6

Bachelor’s degree

27.3

Master’s degree

23.6

Doctoral or professional degree

6.1

Caregiving characteristics
Duration of care provision (years)
Less than 1 year

4.8

1–3

41.2

4–6

33.9

7–9

10.9

More than 10 years

9.3

Hours per week of care provision
Less than 10

17.0

10–20

16.4

21–30

12.7

31–40

4.8

41–50

6.7

51–60

3.0

61–70

5.5

71–80

2.4

81–90

1.8

91–100

4.8

More than 100

24.8

Relationship to care recipient
Child of recipient

51.5

Spouse or partner

31.5

Other relative

13.3

Other

3.6
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raw score of 20 corresponding roughly to the population
average. For this measure, we will analyze raw scores. The
M3 collects information on symptoms of major depressive
disorder, generalized anxiety disorder, panic disorder,
social anxiety disorder, PTSD, OCD, and functional
impairment (11). The instrument consists of eight
questions, each with responses that are scored from zero
(“not at all”) to four (“most of the time”). This instrument
is used to screen for several mental health conditions, and
is therefore highly relevant for use in mobile assessment
of AD caregivers as an initial means to identify specific
supports that may benefit these individuals.
Our analyses focused on understanding demographic
characteristics of high-need, technology-enabled AD
caregivers, cross-sectional associations between caregiver
burden and specific aspects of caregiving history and
patterns, as well as mental health as measured by the M3.
To achieve these goals, we examined descriptive statistics
of caregivers’ demographic profiles, including age, gender,
ethnicity, education, and their relationship to the care
recipient. We also examined hours of caregiving and
duration of care provision. Finally, we conducted a series
of correlation analyses to assess relationships between
caregiver burden and depression, anxiety, and sleep
disturbance.
Results
A total of 165 eligible caregivers registered on the HealtheBrain Study web portal and indicated that they provided
care for someone with AD and owned a smart phone. The
mean age of the sample was 57.9 years, and it consisted of
predominantly female, White, English-speaking caregivers,
half of whom had a college degree. About a third of the
sample reported providing care for 4–6 years, 4.8% had
been providing care for less than a year, and 9.3% had
been caregivers for 10 years or more. There was also wide
variation in the amount of time each week that care was
provided. While 17% of the sample reported providing
less than 10 hours of care each week, almost 25% reported
providing more than 100 hours of weekly care. As expected,
most caregivers in the sample described themselves as the
adult child or spouse of the care recipient (Table 1).
Table 2 provides descriptive statistics for scores on
the ZBI, M3 depression and anxiety subscales, and the
PROMIS sleep disturbance form. Examining these scores in
terms of clinical categories, 64% of caregivers in the sample
screened positive for both anxiety and depression on the
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Table 2 Caregiver burden, anxiety, depression, and sleep disturbance measures in a sample of 165 technology-enabled Alzheimer’s disease caregivers
Assessment

th

th

Score range

Mean (SD)

25 percentile

Median

75 percentile

0–88

45.2 (14.9)

34.0

45.0

56.0

M-3: anxiety

0–48 (“positive screen” >2)

6.6 (5.3)

2.0

6.0

10.0

M-3: depression

0–28 (“positive screen” >4)

6.8 (3.5)

4.0

7.0

9.0

8–40

24.0 (7.7)

18.0

24.0

29.0

Zarit Burden Interview

PROMIS sleep disturbance form

Caregiver Burden

M3 subscales, and more than 60% of the sample had either
moderate or severe caregiver burden based on the ZBI
(Figure 1). While no clinical categories for the PROMIS
sleep disturbance form are established, approximately 25%
of our sample scored greater than one standard deviation
above the population average, suggesting relatively poor
sleep quality. Figure 2 shows scatterplots (with trend lines
fit by regression) illustrating the correlation between
ZBI scores and depression (r=0.59, P<0.001) and anxiety
scores (r=0.45, P<0.001) as measured by the M-3 and
sleep disturbance (r=0.57, P<0.001) as measured by the
PROMIS form. We present three separate analyses for
ease of interpretation, but a full model of population
behavior would likely need to account for the complex
interdependencies between these behavioral outcomes [e.g.,
by modeling the mediating effect of mood disorders on
sleep quality (12)].

3.6%
17.6%
34.5%

44.2%

Little or no burden

Mild to moderate burden

Moderate to severe burden

Severe burden

Figure 1 Distribution of caregiver burden in a sample of 165
technology-enabled Alzheimer’s disease caregivers.
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Figure 2 Correlation between caregiver burden score and depression and anxiety in a sample of 165 technology-enabled Alzheimer’s
caregivers. Note: all correlations are significant at the 0.001 level.
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Conclusions
Our results show that a sample of AD caregivers with
Internet and smartphone access can be identified and
enrolled online for research focused on delivery of
caregiver supports using mobile technology. Further, the
demographic and behavioral health characteristics align
closely with those observed in the broader caregiving
population. Consistent with previous findings, our caregiver
sample was overwhelmingly female, and consisted mostly
of the spouses and adult children of the person receiving
care (1). However, previous work has suggested that 40%
of caregivers have a college degree or higher level of
education (13), while in our sample, 57% of caregivers had a
bachelor’s degree or higher level of education. It is possible
that because selection criteria for our study stipulated that
caregivers needed to use both the Internet and smartphones,
our sample was somewhat more highly educated than
caregivers as a whole. However, differences in level of
education between our sample and national statistics are
more likely to be related to the relatively low age of our
sample, and secular trends in educational attainment (14).
Fifty-one percent of the caregivers in our sample were
providing care for a parent, a finding that is consistent
with another sample in which 55% of caregivers were
adult children caring for a parent (15). In our sample,
more than 90% of caregivers were women, a proportion
that is considerably higher than the two-thirds that has
been reported elsewhere (1). It is possible that the higher
proportion of women in our sample can be explained
in part by a greater likelihood for women to seek novel
approaches to securing caregiver support (such as the
Health eBrain study protocol) in a manner that is consistent
with women’s higher use of health care services compared to
men (16). However, a meta-analysis of 229 studies of gender
differences among caregivers found no differences between
men and women in the use of either formal or informal
supports (17).
A key goal of this report was to examine underlying
assumptions concerning the feasibility of identifying and
engaging AD caregivers in a manner that could lead to way
to delivering tailored caregiver supports to this vulnerable
population. Our results show that caregivers were willing
to engage with an online platform that was linked to
delivery of caregiver support to their mobile devices. This
suggests that caregivers recognize the value of mobile
devices as a potential source of support, a finding that is
consistent with the agenda of advocacy organizations that
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encourage development and adoption of new technologies
to ease caregiving burdens (8). Beyond the observation that
caregivers were willing to engage in a protocol involving
delivery of supports to their mobile devices, it is worth
emphasizing that the data that were collected in our study
allowed us to “risk stratify” caregivers in a manner that,
in practice, could assist providers in tailoring services and
supports to meet the needs of individual caregivers. We
collected data on caregiver burden and observed that more
than 60% of our sample had moderate or severe burden.
The clinical relevance of this observation is linked to our
screening data on depression, anxiety, and sleep patterns,
all actionable mental health and behavioral conditions that
require different interventions. Not unexpectedly, our data
show that caregiver burden was significantly correlated with
screening measures for anxiety and depression, indicating
that tailored interventions that target individual caregiver
needs could be developed and delivered to mobile devices
based on this information.
Identifying AD caregivers with unmet needs, and
collecting information that is needed to deliver tailored
services and supports are among the first steps in
demonstrating that mobile technology can be used to
ease caregiver burden. As the size of the aging population
continues to increase, so too does the cost of providing
formal care for this growing segment of the population.
Provision of informal care by family and other caregivers
represents cost savings to both public and private insurers,
and the economic value of informal caregiving will only
continue to increase. Although the economic implications
of informal caregiving are unambiguous, the most common
reason–65%–that informal caregivers report that they
provide this support is their desire to keep the care recipient
at home (13). Thus, fully leveraging mobile technology as a
means to deliver caregiver support is not only prudent from
an economic point of view, it also helps caregivers achieve
the primary goal that they have defined for themselves in
their caregiving roles.
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