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Abstract

Background: Informal caregivers of older adults provide critical support for their loved ones but are subject to negative health
outcomes because of burden and stress. I nterventionsto provide information and resources aswell as social and emotional support
reduce burden. Mobile apps featuring access to information, assistance with scheduling, and other features can automate support
functions inexpensively and conveniently and reach a greater proportion of caregivers than otherwise possible.

Objective: The aim of this study was to identify mobile apps geared towards caregivers of older adults, catalog features, and
suggest best practices for adoption based on empirical findings of beneficial interventionsin the caregiving literature.

Methods: Search for apps focused on ones catered for caregivers of older adults in Google Play and iTunes, compiling their
features, and identifying features reflecting categories of support identified in successful intervention studiesto negative caregiver
outcomes. Intervention research indicates that provision of information and resources, assistance in practical problem solving,
coordinating care among multiple caregivers, and emotional support reduce caregiver burden.

Results: Despite approximately over 200,000 mobile hedth—related apps, the availability of mobile apps for caregivers is
relatively sparse (n=44 apps) as of October 2017. Apps generally addressed specific categories of support, including information
and resources, family communication, and caregiver-recipient interactions. Few apps were comprehensive. Only 8 out of 44
(18%) had features that addressed three or more categories. Few apps provided specific stress reduction exercises for caregivers,
which isimportant for reducing burden.

Conclusions. Mobile apps have the potential to provide resources, just-in-time information for problem-solving, and stress
reduction strategiesfor caregivers. Many apps offer functionsthat have been shown to reduce burden and improve health outcomes
in caregivers, but few provide emotional support. Using an evidence-based practice approach, mobile apps for caregivers can
provide multiple beneficial support functions. Apps can serve a much larger proportion of this highly underserved population in
their mobile form than more traditional means, improving their health and quality of life.

(JMIR Mhealth Uhealth 2018;6(7):€162) doi: 10.2196/mhealth.9345
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associated with the increase in longevity are the reduction of
acute diseases associated with mortality and therisein chronic
diseases as leading causes of disability, and death [1]. Indeed,
the majority of adults over 65 years of age have one or more

Introduction

Therapid increasein longevity and the post-World War |1 baby
boom have produced major demographic changesin the United ‘ et Y -
States. The number of adults over the age of 65 in the US is chromcgondnpnssuch asajhrltlspr hypgrtens on. Importantly,
expected to be 89 million by 2050, morethan doublethenumber ~ the quality of life also declines with an increasing number of

of older adults in the US in 2010 [1]. Critical developments chronic conditions. The ability to perform Instrumental
Activities of Daily Living (IADL), such as grocery shopping
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or housework is likely to be affected by chronic disease. As
frailty increases, the ability to engage successfully in basic
Activities of Daily Living (ADL), such astoileting, feeding, or
bathing may also be compromised. This leads to a loss of
independence, and a greater reliance on othersfor assistancein
daily tasks [1]. Because the US health care system is designed
tofocuson acute care (treating curableillness), the responsibility
of managing more chronic or long-term conditions typically
fals upon family members, who have been called the
“backbone” of thistype of care[2].

According to the National Alliance for Caregiving (NAC) and
the American Association of Retired Persons (AARP)
Caregiving inthe US 2015 report [ 3], an estimated 34.2 million
adultsin the US provided unpaid care to an adult aged 50 years
or older in 2014. The majority of these caregiversprovided care
for arelative, with 49% caring for a parent or a parent-in-law
and 10% providing care for a spouse or partner. The top 3
reported reasonsfor carewere (1) old age, (2) Alzheimer disease
or another type of dementia, and (3) surgery or wounds. Family
caregivers spend, on average, 24.4 hours aweek providing care
for their loved ones, and this amount of timeis almost doubled
to 44.6 hours a week for those providing care for a spouse or
partner. Much of caregiving efforts are spent assisting with
ADLs, and on average, 4.2 out of 7 IADLs. Also, caregivers
often engage in other activities on behalf of their care recipients
to coordinate care, such as communicating with care providers,
and other agencies|3]. Furthermore, agrowing number of family
caregivers are members of the so-called “ sandwich generation,”
balancing care for dependent children and aging parents
simultaneoudly, adding to the complexity and stress of care
responsibilities [4].

Researchers have thoroughly documented that high demands
of caregiving often lead caregivers to experience stress in
physical, mental, and social health. This is a phenomenon
commonly referred to as caregiver burden. Although there is
no medical diagnosis code for caregiver burden, Zarit et al [5]
define it as “the extent to which caregivers perceive that
caregiving has had an adverse effect on their emotional, social,
financial, physical, and spiritual functioning.” Indeed, as a
meta-analysis revealed, in comparison to noncaregivers,
caregivers fare worse across 5 indicators of health, including
depression, stress, subjective well-being, self-efficacy, and
physical health [6]. Risk factors for experiencing caregiver
burden include being female, having low education, living with
the care recipient, higher number of hours spent providing care,
depression, socia isolation, financial stress, and the lack of
choicein being a caregiver [3,7]. Unfortunately, the amount of
caregiver burden continues to rise with the aging population,
asindividuals are living longer but not necessarily healthier, as
evidenced by the continued prevalence of chronic disease [8].

For those providing care for individual swith dementia, the risk
of caregiver burden isespecialy high. Caregiversof individuals
diagnosed with moderate to severe dementia, with the inability
to perform most IADLs and the presence of behaviora
disturbances, tend to experience higher levels of caregiver
burden [9]. Higher caregiver burden correlated with dementia
severity is seen more in women and older caregivers [10]. In
caregivers of individuals with dementia, greater psychological

http://mhealth.jmir.org/2018/7/e162/

Grossman et al

distress, including depression, anxiety, and hostility, tends to
occur with increased caregiver burden [11].

One theoretical framework that has played a particularly
prominent role in shaping the development of interventions is
the stress process framework [12]. The stress process framework
combines prior research by Pearlin et a [13] and the
transactional model of stress and coping [14]. The theoretical
framework asserts that factorsin the care context can influence
thetypes of stressorsthat caregiverstend to experience, the way
they appraise and cope with that stress, and caregiving outcomes.
The stress framework has been extremely influential in the
design of caregiver support services in several ways. First, it
demonstrated that caregiver stressinvolves more than the burden
of providing physical care. Instead, asthe caregiver experience
is influenced by variables across multiple domains, it is not
likely that one single intervention will effectively reduce
caregiver stress. Thus, the stress framework underscored the
need for programs to target multiple domains for intervention.
It also led to the development of a wide range of psychosocial
interventions. Beforethe stress processframework, the primary
focus of caregiver support programs was providing respite or
chore services, which proved to berelatively ineffective on their
own [15]. However, the stress process framework has led to a
vast increase in psychoeducational programs, two of which are
the Savvy Caregiver Program [16] and Powerful Tools for
Caregivers[17]. Both of these programs are influenced by the
stress and coping framework [14] and have been identified as
best practice models for caregiver intervention.

Many intervention studies have focused on reducing caregiver
burden among caregivers of older adults with dementia (ie,
those with highest burden levels). Interventions that have been
found to be most successful have provided them with
information about dementia, trained practical problem-solving
skills, improved family communication and other social support,
and increased caregivers' sense of self-efficacy [18,19]. Recent
studies have delivered such interventions, grounded in stress
and coping theory, using forms of remote communication. For
example, in the Miami REACH (Resources for Enhancing
Alzheimer's Caregiver Health) program, Cuban American
caregivers who were provided with in-person family therapy,
access to information databases, and conference calls in
conjunction with a Computer-Telephone Integrated System.
For example, telephones with monitors that allowed remote
visual communication with therapists, showed the most
significant reduction in caregiver depression after 6 months.
Benefits were sustained at 18 months relative to conventional
family therapy or only minimal support [20]. Bank et a [21]
also demonstrated the generalization of tel ephone support groups
for ethnically diverse caregivers of individuals with dementia,
with similar patterns of benefit from the different features of
theintervention.

Although there have been some mixed findings, Web-based
caregiving programs have strong potential to increase accessto
socia support from other caregivers and new social contacts,
access to relevant information, and support from care
professionals. These types of programs have also been shown
to lead to improvements in coping skills, confidence, and
self-efficacy and significant reductionsin caregiver depression,
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anxiety, stress, and strain [22-26]. A recent review study on
Web-based technologies for caregivers of individuals with
chronic illness supported these findings that internet-based
interventions can improve mental health, physical health, and
genera caregiving outcomes [27].

The ubiquity of mobile technology also has great potential for
reducing caregiver burden. Technology already plays a pivotal
role in many aspects of everyday life. According to Nielsen,
71.4% of adultsliving in the US own a mobile phone [28], and
89% of mobile media time is spent using a mobile app [29].
TechCrunch reported that many users believe apps to be more
convenient (55%), faster (48%), and easier to browse (40%)
than mobilewebsites[30]. Also, whereas adoption of traditional
computer use has declined or stalled, the adoption of maobile
devices such as smartphones continues to grow among
Americans over 50 years of age. Over half of this group now
owns a smartphone, and this number continues to grow [31].

Mobile app programs are easily accessible, generaly
inexpensive, and provide a repository for information, which
they can integrate from multiple sources[32]. This makesthem
promising tools for assisting with important health-related
activities. For example, Wang et al [33] found that smartphone
interventions were effective in helping individuals manage
chronic diseases including diabetes, obesity, depression, and
cancer. With the help of mobile app programs, patients with
chronic conditions participated in their health management more
effectively, felt more securein the knowledge that their illnesses
were closely monitored, and felt more connected to their doctors.
Although we could find no published study examining the effect
of app programs on reducing caregiver burden, it isvery likely
that mobile technology has vast potential to support caregiving
by providing convenient tools and resources to coordinate the
demanding tasks and the complex networks of relationships
involved in caring for others. Also, Schulz et al [34] found that
caregiversarewilling to pay for technologiesto help their loved
ones but unwilling to pay significant amounts, making
inexpensive mobile apps an acceptable solution.

In an online survey of 1000 technology using caregivers
conducted by the NAC and United Healthcare [35], 7 in 10
respondents reported they would be somewhat or very receptive
to using a smartphone for apps to help them with caregiving
(69%). Younger caregivers were twice aslikely to report being
very receptive (43% versus 21% of caregivers 50 years of age
or older) to using smartphone apps to help with caregiving
needs. Also, those employed full time are more receptive than
caregiverswho are not employed to using a smartphone to help
with caregiving (78% versus 57% very or somewhat receptive),
even when controlling for the caregiver's age. A larger
proportion of medium- to high-burden caregivers report being
very receptive to using caregiving apps (34%) relative to
low-burden caregivers (25%), likely reflecting their greater need
for assistance. Furthermore, a recent NAC report featuring
results from a roundtable of experts from government, Silicon
Valley entrepreneurs, caregiving advocates, and researchers
identifies the need for and recommends the development of
mobile technology to better support family caregiving [36].
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It isestimated that the number of mobile health (mHealth) apps
availableto consumers exceeds 259,000 [37,38]. A small subset
of these apps is designed to assist family caregivers with the
specific challenges associated with providing careto older adults
with dementia and other chronic diseases. We surveyed and
reviewed the types of apps available for caregivers of older
adults in October 2017. We identified these apps to determine
whether they reflected aspects of support shown to be the most
effective in the caregiving literature and could in principle
reduce levels of burden, providing much needed, uniquely
accessible support to this valuable population.

Methods

During October 2017, apps in English that self-identified or
advertised themselves as tools or aids for caregiving were
identified in the iTunes App Store and Google Play, the most
prevalent operating systemsin use by smartphones, by searching
the keywords “caregiving,” “caregiver,” and “elder care” The
internet was also used to identify caregiving apps using the
search phrase, “ caregiving apps,” in Google Search. Only apps
that specifically addressed family or informal caregiversof older
adults were included.

Apps developed for professiona caregiving provider
organizations or apps that help locate professional caregiving
serviceswere excluded. Appsthat were designed for thoseliving
with specific conditions or health issues (eg, stroke or cancer
patients) were also excluded from this study, but it isimportant
to acknowledge that these may also be used by caregivers. All
appswere classified on their platform availability. Thisincluded
the AppleiOS or Android and both phone and tablet, cost, and
features as described on their iTunes App store or Google Play
store page.

Results

Census of Relevant Apps

Relative to general mHealth apps, availability of mobile apps
geared towards caregivers of older adults is relatively sparse
with 44 apps as of October 2017. Nevertheless, thisnumber has
been steadily on the rise. Existing caregiving apps generally
addressed specific aspects of the caregiving experience. Few
apps were comprehensive, with only 7/44 (16%) apps with
features that addressed 3 functions, and 1 (2%) app addressing
4 or more (Table 1).

Content Analysis

The 44 app programs (Multimedia Appendix 1) were categorized
separately by two coders (authors MG and DZ) and the
differences were resolved by discussion. The categories were
not mutually exclusive (Table 2). They represented functions
served by successful caregiver burden reduction interventions:
(2) information and resources, (2) practical problem-solving
involving behavioral solutions, medication management, safety,
and persona health record tracking, (3) memory aids, (4) family
communication, including coordinating care, calendars for
appointments and sharing, medical and emergency contact lists,
ability to share important information, photos, and messages
among caregivers and family members, and (5) caregiver support
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(ie, care for the caregiver), and comprehensive apps that
integrated multiple functions[18,19]. Of the 44 apps, 22 (50%)
were specifically designed for caregivers of individuals with
dementia.

I nformation and Resources

Fifteen (34%) apps met criteria for providing caregivers with
Information and Resources. These apps provide medical
information and expert advice on topicsin aging or elder care.
Someinclude searchabl e databases on awide variety of medical
conditions, with features that include videos, symptom tracking,
personalized reports, and first aid essentials. Of these 15, 9
(60%) apps were designed specifically for caregivers of
individual swith Alzheimer disease or other forms of dementia,
offering information and helpful solutions for difficult
dementia-related behaviors. The remaining 6 (40%) were for
caregivers of older adults, providing important information on
more general eldercare topics.

Practical Problem Solving

A total of 21 app programs addressed practical problem-solving
needs that many caregivers share. Practical problem solving
was defined as addressing medication management, safety,
personal health record tracking, or behavioral solutions. Three
of the 21 (14%) apps contained tools for Medication
Management. Common features for these apps include
medication schedule and reminder programs, missed dose derts,

Table 1. Number of functions associated with caregiving apps (N=44).

Grossman et al

refill reminders, searchable drug databases with drug
information such as dosage, indication, side effects, and drug
interactions. While many other medication management apps
exist, they are not geared toward caregivers of older adults, and
thus were excluded from the search.

One serious concern for caregivers of family members with
Alzheimer disease or other types of dementiais wandering by
the care recipient. For example, 60% of the individuals with
dementia will wander, and this can lead to dangerous
consequences [39,40]. Five (24%) apps contained tools to
addressthe Safety of loved ones by monitoring their movements.
Two (10%) of these apps used GPS to inform caregivers of the
location of their care recipients and relied on their having a
GPS-enabled phone on their person. Of these, 1 (5%) app was
available in iOS only and the other was available in both iOS,
and Android. Both were free, and 1 was designed to improve
the autonomy of individualswith Alzheimer diseaseinthe early
stages of the disease. Walking has been found to be beneficial
in the early stages of this disease, and these apps might make
it more likely for individuals with Alzheimer disease to go for
walks on their own, supporting an aso critical sense of
autonomy. The remaining 3 (14%) apps featured wearable
technology or home sensors at an added cost that allow family
caregiversto monitor their loved ones whereabouts. These apps
were designed specifically as a tool for caregivers of persons
with dementia.

Number of functions n (%)
1 25 (57)
2 11 (25)
3 7 (16)
4 1(2)

Table 2. Apps meeting the criteriafor each category of features (N=44). Note that some apps meet the criteria for more than one category.

Category Examples and features Platforms, n (%)
i0S Android Both Total

Information and resources Tipsand advice; information about dementia, other diseases; searchable 4 (9) 3(7) 8(18) 15 (49)
databases; videos; symptom tracking

Family communication Care coordination among family; instant messaging; calendar sharing; 3 (7) 2(5) 10(23) 15(44)
to-do lists

Memory aids Activities for care recipient; conversation starters; toolsfor memory 5 (11) 4(9) 3() 12 (27)
support and reminiscence

Carefor caregiver Support/chat groups 2(5) 4(9) 4(9) 10 (23)
Burden assessments; words of encouragement

Behavior solutions Tips and information to manage problem behaviors (eg, agitation, 3(7) 2(5) 3(7) 8 (18)
wandering)

M edication management Medication reminders; dosageinformation; drug-interaction databases — — 3(7) 3(7)

Safety GPS¥motion sensor tracking; automated check-in calls; alarms and 12 12 3() S5 (11)
reminders

Personal healthrecord tracking Doctors’ appointment reminders 1(2 — 4(9 5(11)

3GPS: Global Positioning System.
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Personal Health Record Tracking apps allow caregivers to
collect, track and share past and current health information about
acarerecipient. They often accommodate multiple user profiles
with emergency contact information, health insurance, doctors
contact information, and reminders for doctors’ appointments,
and other upcoming medical appointments on a calendar. Five
of the 21 (24%) practical problem-solving apps were identified
that provided specific health record tracking tools to assist
caregivers with managing their loved one's health.

In addition, 8 apps (38%) provided suggested solutions for
dealing with behavioral problems that can arise in the care
recipient. All of these appswere specifically designed for those
caring for individual s with Alzheimer disease or other forms of
dementia, as behavioral disturbances are often present in the
middle and later stages of the disease and can be challenging
for family membersto handle. Examples of behavioral solutions
or tips provided by these apps include how to address sleep
disturbances, delusions, hallucinations, wandering, and
catastrophic responses to stressors later in the day possibly
associated with light changes towards sundown (“ sundowning”).

Family Communication

Our searchyielded 15 appsthat facilitate better communication
for coordinating care among family members. These appswere
designed as communication tools to allow family, friends,
neighbors, and colleagues to coordinate care needs for the care
recipient. The apps allow caregivers to create profiles of their
loved one containing health information pertinent to care, such
as medical condition, medication list, and emergency contacts.
Animportant feature of many of these appsisashared calendar
to coordinate the efforts of multiple family members or
caregivers to assure recipient's needs are addressed. With
features such asinstant messaging, sharing of photosand videos
and other updates, they also provide a much-needed support
network for caregivers. Only 2/15 (13%) of these apps were
specifically designed for caregivers of persons with dementia,
though the others were al designed for elder care.

Memory Aids

Importantly, some apps aim to reduce caregiver burden by
stimulating or supporting the needs of the care recipient. There
has been a recent influx of care recipient focused Memory Aid
apps (currently numbering 12 apps), designed to assist
individualswith Alzheimer disease and other types of dementia
by supporting enhanced cognitive function, communication,
and quality of life. Two of these 12 (17%) apps serve as tools
for memory assistance, providing cues and reminders for alist
of tasks for people with dementia, traumatic brain injury, or
other memory disorders. Nine (75%) apps aim to improve the
quality of life for people with dementia and their caregivers
through shared activities such as making an interactive life
storybook, or providing story starters, memory games, and music
and videos. Additionally, 1 (8%) app provides a picture-based
communication tool for caregivers of individuals with little to
no verbal communication ability, including those in the later
stages of dementia.
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Carefor Caregiver

Caregivers are providing a significant service managing their
loved ones’ health, but occasionally the stressful nature of this
role can become detrimental to their own health. A total of 10/44
(23%) apps contained components to address caring for the
caregiver, in the sense of providing emotional or socia support
or forms of stress relief, and respite. Apps in this category
contain features such as chats or app-based support groups or
social networks, assessmentsto track stress and burden level to
be aware of one's condition, suggestions for supporting one’'s
own health and quality of life and encouraging words, and
advice from other caregivers.

Comprehensive

Comprehensive app programs combine some of the functions
described thusfar including: symptom tracking and journaling,
medication management with refill reminders, calendars for
appointments and coordinating care, medical record profiles
with emergency contact lists, and features that enable sharing
of information, photos, messages among caregivers and other
family members. While no apps in our October 2017 search
addressed all empirically-derived components of necessary
caregiver support, 1/44 (2%) app was found that addressed at
least half (4 out of 8) of these components and thus was deemed
comprehensive in nature.

The Balance: For Alzheimer Caregivers app allows caregivers
to coordinate care among multiple family members by tracking
physical, behavioral, and emotional changesin the care recipient
and sharing the information with other caregivers and doctors
in real time using a chat feature. It aso enables multiple
caregiversto manage caregiving tasks and provides a newsfeed
with the latest Alzheimer disease and caregiving findings and
information. Additionally, the app includes a one-click button
to connect to a free 24-hour helpline, available in a range of
languages, and a “doctor diary” which caregivers can use to
communicate with doctors about changes in symptoms and
behaviors in “real time.” This app is created by RiverSpring
Health, a senior health care organization, and CaringKind, a
dementia non-profit which was formally the New York City
chapter of the Alzheimer's Association. CaringKind
professional s manage the 24-hour helpline, lending support to
its credibility (Note that these are the features as described in
2017, and apps frequently undergo changes and updates.)

Cost and Platform Availability

The apps meeting our search criteriavaried in cost and platform
availability. Most were available for free, although some
required or encouraged supplemental in-app purchases. Of those
that did cost to download, the fee ranged from US $0.99 to US
$29.99 making them relatively affordable. The only exceptions
were the safety apps requiring additional GPS or sensor
technologies. While the apps themselves were free, 2 required
wearable sensors and hardware kits that start at US $249.99,
and 1 offered home-based sensor technology at subscription
rate ranging from approximately US $60 to US $170 per month,
depending on the number of sensors needed.

Most apps (23/44, 52%) were available for both iOS and
Android devices. However, of those availablein only 1 platform,
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dlightly more were available for download for iOS than for
Android devices.

Discussion

Principal Findings

In summary, over the last few years, there has been growth in
the number of mobile appstargeted at caregivers of older adults
and designed to help them manage caregiving responsibilities
and reduce levels of burden. However, in comparison to the
large number of mHealth apps and caregiving apps available
more generaly, there are still relatively few apps catering
specifically to the unique needs of caregivers of older adults.
Asthe baby boomer generation isaging, this country isbracing
to deal with thelargest proportion of older adults our population
has ever seen. For the first time in the US and globally, adults
60 years of age and older will soon outhumber children aged 5
years and under. [41]. The primary responsibility to care for
this growing number of older adults, along with their chronic
health conditions, is poised to fall upon family caregivers.
However, because of other simultaneously occurring
demographic changes, such as lower birth rate and greater
geographic dispersion of family members, the number of
availablefamily caregiversisdecreasing, leaving an unfortunate
imbalance between those available to provide care and those
who need it [42].

Alzheimer disease and other types of dementia are projected to
increase drastically with the aging of the population. Currently,
Alzheimer disease affects over 5 million Americans, and it is
projected that this number will triple by 2050 [43,44]. The
majority of individuals with dementia are cared for at home by
family members. Fortunately, our review showed an increase
in recent development of mobile apps targeted at Alzheimer
disease and other forms of dementia, with a particularly large
number of apps addressing the domains of information and
resources for caregivers and memory aids and enrichment for
care recipients. This development is encouraging, and it is
important that appsin this area continueto grow, asthereisstill
no cure for Alzheimer disease, an illness that takes a huge toll
on both the caregiver and recipient. For thisreason, itisalso a
positive development to see apps directed at the care recipient
as well as the caregiver. For example, certain apps were
designed to help those with dementia maintain feelings of
autonomy and independencefor aslong as possible. Othersaim
to foster improved interaction and communication between the
caregiver and care recipient, arelationship that can sometimes
become tense on both sides. A focus on individuas with
dementiaand their family membersas care partners, rather than
as patient and caregiver, is promising and in line with research
on the increasingly recognized value of person-centered care
[45,46].

Another finding revealed by this study is that caregiving apps
gill  have room for improvement regarding their
comprehensiveness. For instance, 25/44 (57%) of the apps
surveyed provided only 1 service to caregivers. Only 8 (17%)
of the 44 apps provided 3 or more services. Caregivers are
already balancing various daily tasks, medical appointments,
jobs, and more. Thus, it might be idea to combine as many
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useful features as possible into 1 easy-to-use app. The goal of
mobile appsto support caregivers should beto reducetheir load
to help their productivity rather than hinder it. Also, as
mentioned previoudly, the stress process framework suggests
that caregivers experience stressin alarger context and targeting
just one problem or fulfilling a single need will likely be less
effective than an intervention targeting multiple needs [15].

In addition, most of the caregiving apps currently on the market
do not seem to have been developed with the guidance of
caregiving researchers. Therefore, there may be gaps between
app features and empirical findings regarding caregiver burden
and effective means of intervention. Future developers should
collaborate with academic researchers to ensure that their apps
are designed with the current empirical evidence in mind. For
example, one crucial area particularly overlooked by most
existing appsis caring for the caregiver. While 10 (23%) apps
provided some form of limited caregiver support, most of the
apps focused on providing solutions to concrete problems (eg,
tracking a wandering loved one, dealing with problematic
behaviors, communicating with other family members, or
keeping ahealth record). Though these are pressing needs, there
is &ill an imperative demand for resources focusing on
supporting the caregiver's emotional well-being, including
coping with stress, anxiety, and depression. Our search yielded
many general meditation and stress relief apps, but none were
found to be directed toward caregivers of older adults and their
unique stressors and experiences.

Recommendations for Outreach and Research

Family caregivers are providing an indispensable service to
society, saving the health care system hillions of dollars
annually. Often, they do so to the detriment of their health and
well-being. Furthermore, studies suggest that when the
caregivers mental health is strained, their care recipients may
suffer as well, regarding worsened health and shortened
longevity [47]. Therefore, it is vital to invest time and energy
into devel oping technology with the potential to vastly improve
the lives of caregivers and their loved ones receiving care.

Importantly, though they may be the ones who have the most
to gain from thistechnol ogy, family caregivers have been found
to belesslikely to use mobile appsthan the general public [48].
Thisimbalance suggests that greater efforts need to be made to
reach this population and show them the value of this
burgeoning technology. Caregivers need to be made aware that
these types of resources exist at their fingertips. Another
potential barrier isthat many family caregivers do not identify
as care partners, sometimes for many years, and therefore may
not search for resources like mobile apps. Policymakers and
insurance providers should consider policies promoting the use
of mHealth apps that have been shown to be effective at
improving health outcomes via subsidies or other incentives
[48]. Hedlth professionals might also consider providing their
patients and family caregiverswith information on mobile apps
available to them as a means of additional support, and can
guide them in terms of selecting apps with evidence-based
content.

Models of technology acceptance suggest that users, including
older adults, are willing to invest in new technologies if they
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perceive enough usefulness and ease of use[49-51]. Therefore,
it is critical that apps reflect features that users find most
beneficial. It is also critical that apps focus on being intuitive
and easy to operate. One study examined mHealth app use
among research participants, including those managing diabetes,
depression, or caregiving, and found that many highly rated
apps were still too difficult for participants to use [52].
Furthermore, caregivers are a group of people for whom time
is typically strained, thus underscoring the value of simple,
clear, and easy to operate technol ogies and interfaces.

For reasons such as these, user experience studies are needed
to customize apps to the needs, desires, and abilities of the
targeted users. For instance, it may prove useful to develop
adaptive material for caregivers whose care recipients are
experiencing different stages of dementia. A strategy that works
to calm or stir memories in a person with dementia may work
well initially but loseits effectiveness as the disease progresses.
Dementiaisa progressive disease, meaning that symptoms will
change and worsen over time. Therefore, a one-size-fits-all
approach may not be appropriate for dementia caregivers, at
least not without addressing the diversity of caregivers and the
evolving needs of their care recipients. Additionally, many
caregivers of older adults are over 65 years of age themselves,
caring for a spouse or other loved one. As such, app designers
should involve older adults in the design process as much as
possible, as opposed to simply testing with younger
demographics. Apps that are user-friendly for younger adults
may not be user-friendly for older users.

Another consideration that will be important as the field of
mHealth continues to move forward is that of security and
privacy, for example with video monitoring of care recipients.
Of course, with the advent of these new technol ogies comesthe
great potential for increased supervision, safety, and support.
However, these developments also give rise to important
questions regarding the invasion of privacy and security of
information [53,54]. Privacy concerns may be especialy relevant
to older adults, who voice the most concern over the privacy
and security of their information online (AARP, 2017). To
address these concerns, it has been argued that mHealth apps
especially need to focus on standard app devel opment guidelines
and security authentication measures, such as device and app
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passwords, strong encryption mechanisms, and informative
privacy policies[55].

Another question worth considering is whether 1 app can, or
should, actually “do it all.” While it is our opinion that
simplicity, by way of fewer apps, will be preferred by caregivers,
we must recognize that this may not be the case. Perhaps
well-devel oped apps, each with adifferent focus, will beequally
useful and preferred for the sake of compartmentalization.
However, during our review, 6 caregiving apps that were
included in an early count in December 2016 disappeared by
October 2017, each of which had provided a singular service.
Thisturnover pattern might provide support for the futility and
limited appeal of single function apps for caregivers. Lastly, it
is essential to take into account the frequency and duration of
app use. If an app’s sole purpose is to provide information and
resources, will caregivers continue usage after they have
acquired the specific information they sought? For this reason,
an app offering multiple features may be favored by caregivers
and used more regularly.

Conclusions

In conclusion, thefindings discussed in this paper should inform
future work to develop more evidence-based, comprehensive
apps to support caregivers’ needs and reduce caregiver burden.
Apps may be an easy, accessible, and relatively inexpensive
way to help this popul ation manage and navigate the day-to-day
challenges of the caregiving role, especialy for those who do
not have the time or meansto seek out in-person support. More
research is needed on effective mobile app interventions and
resources for caregivers, including piloting with and surveying
caregivers themselves to see how this technology can best suit
their needs and preferences. It is extremely encouraging to see
the number of relatively new apps supporting family caregivers
of older adults. However, taking into account the input of
caregivers themselves and incorporating the most up-to-date
evidence emerging from research will likely be critical to the
success and effectiveness of these apps. With the rapid growth
of mobile phone use in our population and the simultaneous
growing number of older adults, a golden opportunity existsto
utilize mobile phone technologies to help manage their
caregiving needs.
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