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Abstract

Objective: Almost 80% of people, who are caring for someone with dementia, have one or more chronic conditions and
require self-management support. New technologies offer promising solutions; however, little is known about what technolo-
gies caregivers use for their health or in general. This study aimed to describe the prevalence of mobile application (app) and
health-related technology use among caregivers who have chronic conditions and care for someone with dementia.

Methods: A cross-sectional study was conducted with 122 caregivers recruited online and from communities in the
Baltimore-metropolitan area. Data were collected with online surveys and computer-assisted telephone interviews.
Descriptive and inferential statistics were used to analyze survey data.

Results: Study participants were primarily female (95 of 122, 77.9%), middle-aged (average 53 years, standard deviation (SD)
17), well educated (average 16 years, SD 3.3), an adult child of the person with dementia (53 of 122, 43.4%), and had &
chronic conditions on average (SD 2.6). Over 90% of caregivers used mobile apps (116 of 122), spending a range of 9 to
82 min on each app. Most caregivers reported using social media apps (96 of 116, 82.8%), weather apps (96 of 116,
82.8%), and/or music or entertainment apps (89 of 116, 76.7%). Among caregivers using each app type, more than half
of caregivers used social media (66 of 96, 69%), games (49 of 74, 66%), weather (62 of 96, 65%), and/or music or enter-
tainment apps (51 of 89, 57%) daily. Caregivers also used several technologies to support their own health—the most com-
mon being websites, mobile devices, and health-related mobile apps.

Conclusion: This study supports the feasibility of using technologies to promote health behavior change and support self-
management among caregivers.
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health.® Caring for someone with ADRD is more challen-
ging, burdensome, costly, and time-intensive than caring
for someone without ADRD.* As a result, caregivers of
someone with ADRD sacrifice their own self-management,
prioritize the care recipient’s needs,” and experience poor
health outcomes.®'! This poses a significant threat to the
US healthcare system, because these caregivers provide
the greatest source of long-term care.'*'?

Mobile health (mHealth) applications (apps), as defined
for this study, are interventions delivered via an app on
mobile devices (e.g. smartphones, iPhones) that are
designed to enhance health and self-management.'*'®
Over 88% of ADRD caregivers own a mobile device and
have access to apps,'’ 2° making mHealth apps accessible
for self-management interventions. Yet, less than half of
caregivers use mHealth apps,'® and fewer caregivers use
mobile apps to access health information than the general
public.?! ADRD caregivers are a unique population of
middle-aged to older adults who experience high caregiving
burdens and time demands compared to their age-matched
peers.*”’ mHealth apps can help mitigate dementia
caregiving-related burden, stress, and depression.”*** To
facilitate ADRD caregivers’ adoption of mHealth apps, it
is essential to understand how caregivers use mobile apps
in general and other technologies for their own
health-related purposes.

Review of literature

Existing research has predominantly focused on caregivers’
use of various technologies for caregiving-related purposes,
such as organizing caregiving schedules and tracking care-
giving activities.'”**2® These technologies have included
computers,lg’zé"26 smartphones,lg’24 tablets,24 and caregiv-
ing mHealth apps.”> Furthermore, researchers have
assessed caregivers’ needs and preferences for technology
that supports caregiving activities and provides educa-
tion.'?*2%?7 Other researchers have begun to provide
insights on ADRD caregivers’ use of technologies for
their own health-related purposes.'®?""*® For example,
they reported that caregivers use mHealth apps to accom-
plish health goals (48%), make decisions about medical
care (31%), and acquire health information (73%).18’21’28
Rathnayake et al.'® also reported that 7% of ADRD care-
givers own a smartwatch, though they did not offer
details about caregivers’ smartwatch use. Nevertheless,
there are still many unknowns, such as: What information
are caregivers tracking with smartwatches? What health
goals do caregivers set with mHealth apps? Are caregivers
using technologies besides the internet and mHealth apps
for their own health-related purposes?

Researchers investigating ADRD caregivers’ mobile app
use have focused on the prevalence of mobile device own-
ership and caregivers’ use of specific apps, such as social
media. For example, Lee et al.,17 Rathnayake et al.,l8 and

Xie et al.*° conducted cross-sectional studies and reported
high mobile device ownership among ADRD caregivers
(89%, 99%, and 98% of the sample, respectively). They dis-
covered caregivers were using social media apps (62%)"’
and mHealth apps (48%)'%; and were interested in receiving
information and support through mobile apps.'®*°
However, these studies did not provide contextual informa-
tion on how caregivers use and engage with various mobile
apps. Wéijcik et al.’s'® study offered insights into how care-
givers used their smartphones. Caregivers’ smartphone
activities included seeking support, contacting relatives
and health professionals, seeking general information, and
engaging in entertainment or hobbies.'® Nevertheless, it is
still unclear what mobile apps ADRD caregivers are using
—besides social media or mHealth apps—and how
ADRD caregivers engage with apps.

To address these current gaps in scientific knowledge,
the purpose of this study was to explore: (1) the depth
and breadth (type, frequency, duration) of mobile app use
among ADRD caregivers with at least one chronic condi-
tion and (2) how they were using technology for their
own health-related purposes. This study focused on care-
givers’ use of mobile apps in general. It also explored
which technologies caregivers used for their own health,
including websites, mobile devices, mobile apps, wearable
devices, and voice-enabled devices. Finally, this study
examined caregivers’ intention to adopt mHealth apps for
their self-management; however, these findings are pub-
lished elsewhere.?

Methods

Study design and eligibility criteria

To address the study purpose, we designed a cross-sectional
study in which we recruited people caring for someone with
ADRD using a combination of online and community-based
recruitment methods and administered the study survey with
the REDCap web application. This study included adults 18
years and older who provided informal care to a person with
ADRD; had at least one chronic medical condition; could
understand and communicate in English or Spanish; and
owned or could access a mobile device (e.g. smartphone,
iPhone). We excluded caregivers who were institutionalized
or caring for someone institutionalized to ensure a sample of
community-dwelling caregivers.

Recruitment and data collection procedures

Recruitment methods have been published elsewhere.?*-*

Briefly, caregivers were recruited into the study from
June 2019 to August 2020 using outreach methods in the
community and online advertising. The study team
recruited family caregivers from Baltimore, Maryland,
through community events, referrals from an Alzheimer’s
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and dementia care clinic, and newspaper advertising before
US COVID-19 pandemic lockdowns. We also initiated
online recruitment methods by advertising the study on
the National Institute on Aging’s Clinical Trials Finder,
Alzheimer’s Association’s TrialMatch, and a university
news website. Additionally, recruitment emails were sent
through ResearchMatch.org. Once we obtained the
contact information of interested individuals, a study team
member contacted individuals through phone or email,
assessed their eligibility, and administered a phone survey
or sent an online survey link.

When US COVID-19 lockdowns were implemented, online
recruitment methods were augmented by running Facebook,
YouTube, and Google ad campaigns that targeted dementia
family caregivers. All online ads provided a link that directed
people to the eligibility screen. After the screening survey,
only eligible people could progress to the study survey.

The Johns Hopkins Medicine Institutional Review
Board approved the study and procedures. Research partici-
pants either provided oral consent or acknowledged reading
the online informed consent document. All research assis-
tants received extensive interviewer training according to
IRB-approved protocols. Caregivers who participated
received a $10 gift card.

Study survey

The same REDCap online survey was administered for
phone and online data collection methods. The study
survey included items from existing surveys about technol-
ogy and mobile app use.>’ ™ We included questions about
types of technology caregivers used in the past year for
health-related purposes and types of mobile devices care-
givers owned or had access to (see supplemental materials
for survey questions).

To assess caregivers’ mobile app use, we included
survey questions asking which mobile apps caregivers
had downloaded, were currently using, how often, and
how long. Because mobile apps are diverse, we broadly
categorized types of mobile apps (e.g. social media,
weather) to standardize responses across participants,
similar to prior studies.’'™* If caregivers reported not
using mobile apps, the survey skipped mobile app questions
and auto-populated an open-ended question asking: What
are some reasons you do not use mobile apps? This open-
ended question allowed caregivers to share their reasons for
the lack of mobile app adoption.

Statistical data analyses

SPSS Version 27 was used for all quantitative data analyses.
Most sociodemographic and technology variables had 5% or
fewer missing values. The two variables with >5% missing
values were: length of time caregiving (8% missing) and the
number of years using mobile apps (5.7% missing). We did

not impute missing values for variables because there were
very few missing values, and the purpose of this analysis
was descriptive. When analyzing the missing data, we exam-
ined responses for indicators of fraudulent activity, which
impacts data integrity. Fraudulent activity is a growing
issue for online surveys, which enable anonymous, con-
venient data collection but allow individuals to take the
survey multiple times or disingenuously.*® Fourteen
online surveys were excluded using Teitcher et al.’s** cri-
teria for detecting fraudulent responses: surveys with incon-
sistent responses (e.g. Christmas tree response pattern for
Likert scales); brief survey times (cut-off points determined
by mean completion times and mock online survey comple-
tions); and email accounts that could not be validated by the
research team.

Next, we addressed the study purpose using descriptive
and inferential statistics. We explored and summarized
numeric data with bar charts, frequencies (e.g. proportions,
percentages, cumulative percentages), and measures of
central tendency (e.g. mean, median, mode) and dispersion
(e.g. standard deviation (SD), range). For participants who
indicated that they were not using mobile apps, we used
content analysis to group their qualitatively answered
reasons for lack of use into common themes.

Results

Sample characteristics

A total of 498 people responded to the eligibility survey; 186
were eligible, and 122 completed the survey and were
included in the study (see Figure 1). Sociodemographic char-
acteristics of the caregiving sample are provided in Table 1.
On average, caregivers were middle-aged (mean 53 years,
SD 17), well educated (mean 16 years, SD 3.3), and had 4
chronic conditions (range 1-15). The three most common
chronic conditions were hypertension (59 of 122, 48.4%),
depression (54 to 122, 44.3%), and hyperlipidemia (42 of
122, 34.4%). Caregivers were predominantly female (95 of
122, 77.9%), had cared for the person with dementia for an
average of three and a half years (SD 34 months), and had
an average of two mobile devices (range 1-4), with a smart-
phone being the most owned device (68 of 122, 55.7%).
Taken as a whole, the sample of caregivers reflected a
diverse range of mobile app and health-related technology
users. Furthermore, survey results revealed different themes
of mobile app and health-related technology use that are
described in the following sections.

Mobile app use among ADRD caregivers living with
a chronic condition
About 95% (116 of 122) of participants reported using mobile

apps. These caregivers had used mobile apps for an average of
7.9 years (SD 4.1, range 1-20). Most caregivers reported using
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Total recruited Ineligible for study (n=258)
(n=498) Not caring for someone with (n=125)
Alzheimer’s disease or dementia
Caregiver (CG) or person  (n=48)
with dementia institutionalized
> CG did not have chronic (n=77)
health condition
CG did not have access to  (n=5)
A mobile device
. CG younger than 18 years  (n=1)
Eligible CG did not understand or ~ (n=2)
(n=186) speak English
Did not complete eligibility (n=38)
screen
Maximum contact attempts (n=11)
Not interested (n=5)
Y
; ; = Did not begin survey (n=7)
Did not begin surve n=38) |¢ >
Maximl?m conta?:lt attempts En=4) ) < v Maximum f:ontact attempts  (n=1)
No longer interested (n=2) No longer interested (n=6)
Did not provide contact (n=32)
information
Partially completed survey (n=4)
Maximum contact attempts (n=2)
Did not provide contact (n=2)
information
Refused (n=1)
Fraudulent or fake (n=14)
\4 v
Online survey Telephone survey
(n=74) (n=48)

Figure 1. Diagram of study recruitment, eligibility, and survey completion.

social media apps (96 of 116, 82.8%), weather apps (96 of
116, 82.8%), and/or music or entertainment apps (89 of 116,
76.7%). The least commonly used app was sports, with only
28.4% of caregivers (33 of 116) using this app type (Table 2).
Most caregivers used social media (66 of 96, 69%),
games (49 of 74, 66%), weather (62 of 96, 65%), and
music or entertainment apps (51 of 89, 57%) daily, among
caregivers who were using each type of app. On a typical
day of using mobile apps, participants spent the most time
on music or entertainment apps (mean 82.1 min, SD 106),
followed by other (mean 69.8 min, SD 117), social media
(mean 63.4 min, SD 71.7), and game apps (mean 53.7 min,
SD 73.9). The top three “other” apps used by the greatest
proportion of caregivers were: messaging (16 of 116,
13.8%), shopping (14 of 116, 12.1%), and notes (11 of
116, 9.5%). Finally, caregivers spent the least amount of
time on average using weather (mean 8.6 min, SD 10.4),
banking or business (mean 13.7 min, 12.2), and travel or
transportation apps (mean 14.2 min, SD 20.4).

ADRD caregivers not using mobile apps

Six caregivers (6 of 122, 4.9%) reported not using apps on
their mobile devices. These caregivers were about 20 years older
than caregivers who reported using mobile apps (p =0.005;

standard error of mean difference [SE]: 4.84) but did not
differ significantly on any other sociodemographic charac-
teristics. One caregiver in the sample reported she did not
use mobile apps on her own mobile device but instead
used apps on her spouse’s mobile device. This caregiver
was included as a mobile app user in the descriptive analysis
of mobile app use.

Some caregivers listed several reasons for not using
mobile apps, as evidenced by participant quotes. The
most common reasons for not using mobile apps were
that caregivers preferred to use a computer over a mobile
device (3 of 6, 50%), lacked knowledge or experience
using mobile devices or apps (3 of 6, 50%), and did not per-
ceive a need to use mobile devices or apps (3 of 6, 50%).
For example, one caregiver responded:

I don’t like the phone. I live on my computer. If you don’t
get me on an email, I don’t call or text. I use my computer
for everything, and I don’t see need to use a phone or apps.
(Participant ID [PID]: 10; age 53)

Other reasons included not having Wi-Fi or a data plan
(2 of 6, 33%), lack of time (1 of 6, 17%), concerns about
data security and phone hacking (1 of 6, 17%), and not
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Table 1. Sample characteristics of Alzheimer’s disease and related dementia caregivers with one or more chronic conditions (n=122).

Age
Education
Gender
Female
Race or ethnicity
White, non-Hispanic
Black, African American
Hispanic, Latino(a)
Asian
Other or multiple
Marital status'
Married or partnered
Never married
Separated, widowed, divorced
Difficulty living on current income
Not at all, or not very
Somewhat
Very, or extremely
Chronic health conditions*
High blood pressure
Depression
High cholesterol
Osteo-arthritis or rheumatoid arthritis
Asthma
Migraine or chronic headache
Mental health condition

Type 1 or type 2 diabetes

53 years (17)

16 years (3.3)

95 (77.9)

56 (45.9)
33 (27)
17 (13.9)
12 (9.8)

4 (3.3)

61 (50)
35 (28.7)

25 (20.5)

55 (45.1)
50 (41)

17 (13.9)

4 conditions (2.6)

59 (48.4)
54 (44.3)
42 (34.4)
42 (34.4)
34 (27.9)
33 (27)

30 (24.6)

26 (21.3)

(continued)
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Table 1. Continued.

Cataracts 24 (19.7)
Cancer 20 (16.4)

Caregiver’s relationship to the person with

dementia*
Child/child-in-law 53 (43.4)
Spouse/partner 23 (18.8)
Grandchild 23 (18.8)
Other family member 13 (10.7)
Friend 9 (7.4)
Not paid to provide care® 111 (91)
Length of time caregiving® 40 months (34)
Mobile devices 2 devices (1)
Smartphone 68 (55.7)
iPhone 62 (50.8)
Tablet 41 (33.6)
iPad 44 (36.1)
Length of time using mobile apps" 7.9 years (4.1)

*Denominator is full sample (n=122).

"n=1 caregiver refused.

*0Only 10 most common chronic conditions in the sample provided.

n=112 (n=10 missing data).

" =108 (only included n=116 caregivers using mobile apps; n=8 missing data).

wanting to be tied to technology (1 to 6, 17%). The follow- because I'm a health nut. I used to exercise several
ing are other relevant quotes: times a week but since my mom became dependent, I've
only been getting exercise here and there. But I’ve really

I don’t have Wi-Fi at his house [person with dementia]. I am
going to get it hooked up, but... I haven’t had the time.
Once I have the time and energy to get apps on my
phone and learn how to use them, I will use them. I am
afraid of people stealing information too, like hacking
into your phone, and your information is there. So, I am
careful, being at age 73. (PID: 18, age 73)

I don’t want to be tied to technology... I like to connect
socially and... at the senior community we live in, they
use Zoom to communicate... I want real communication
with people, either over the phone or face-to-face... One
of the reasons I haven’t really used health apps is

been health focused because I realize as I get older,
there’s no one to care for me. I use health magazines,
TV programs, and looking health information online.
Health app things aren’t really of interest to me because
I have it all in my head- I know what I need to eat, I exer-
cise, I do my infusion, and I take my medications. (PID:
115, age 73)

Use of technology among ADRD caregivers for their
own health-related purposes

Over 80% of the sample believed technology was some-
what (55 of 122, 45%) to very (45 of 122, 37%) important
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Table 2. Type, frequency, and length of mobile app use by Alzheimer’s disease and related dementia caregivers.*

Social media
(96, 82.8)

Weather
(96, 82.8)

Music or entertainment

(89, 76.7)

Banking or business
(86, 74.1)

Health related
(78, 67.2)

Games
(74, 63.8)

Daily

A few times a week
A few times a month
< once a month
Daily

A few times a week
A few times a month
< once a month
Refused

Daily

A few times a week
A few times a month
< once a month
Daily

A few times a week
A few times a month
< once a month
Daily

A few times a month
A few times a week
< once a month
Refused

Daily

A few times a week
A few times a month
< once a month

A few times a week

66/96 (69)
19/96 (20)
9/96 (9)
2/96 (2)
62/96 (65)
18/96 (19)
11/96 (11)
4/96 (&)
1/96 (1)
51/89 (57)
27/89 (30)
9/89 (10)
2/89 (2)
38/86 (ub)
25/86 (29)
18/86 (21)
5/86 (6)
37/78 (47)
18/78 (23)
13/78 (17)
9/78 (12)
1/78 (1)
49/74 (66)
11/74 (15)
7/74 (9.5)
7/74 (9.5)

22/71 (31)

63.4 (71.7)

8.6 (10.4)

82.1 (106)

13.7 (12.2)

18.1 (17.4)

53.7 (73.9)

14.2 (20.4)

(continued)
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Table 2. Continued.

Travel or transportation < once a month

(71, 61.2)
A few times a month
Daily
Missing
Other® Daily
(64, 55.2)
A few times a week
A few times a month
< once a month
Missing
Educational Daily
(63, 54.3)
A few times a week
A few times a month
< once a month
Refused
Sports A few times a week
(33, 28.4)

Daily
A few times a month

< once a month

22/71 (31)
18/71 (25)
8/71 (11)
1/71 (1)
34/64 (53)  69.8 (117)
17/64 (26)
7/64 (11)
3/64 (5)
3/64 (5)
22/63 (35)  38.2 (44)
19/63 (30)
18/63 (28)
3/63 (5)
1/63 (2)
13/33 (39)  15.4 (14.3)
11/33 (33)

8/33 (24)

1/33 (3)

*n =116 who were using mobile apps. Table is sorted by first column (mobile application used by greatest to least number of caregivers), then by second

column (higher to lower frequency of app use).

Other app categories included: messaging (n= 16 caregivers reported using),

when it came to managing their own health. Caregivers
most commonly used websites and their mobile phone, or
tablet, to manage their health in the past year (see
Table 3). Health-related mobile apps were the third most
commonly used health-related technology. Furthermore,
caregivers used health-related mobile apps for a variety of
reasons. The top three activities were tracking their activity
or exercise (50 of 78, 64%), checking their medical records
(42 of 78, 54%), and tracking their diet (37 of 78, 47%).
About one-third of caregivers used wearable devices to
track their health in the past year (45 of 122, 37%), with
a fitness tracker being the most commonly used device
(26 of 45, 58%). Caregivers predominantly used wearable
devices to track their activity levels (44 of 45, 98%), cal-
ories (33 of 45, 73%), and vital signs (32 of 45, 71%).

shopping (n=14), notes (n=11), web browser (n=9), and news (n=8).

Discussion

This cross-sectional study aimed to address critical gaps in
scientific knowledge about the scope of ADRD caregivers’
use of mobile apps in general and technologies for their
own health-related purposes. We found that 95% of our
sample engaged with mobile apps for various purposes,
which other studies have not previously reported.

In contrast to prior studies,]&z"24 we found that care-
givers in our sample had higher use of mobile apps and
wearable devices for health-related purposes. These differ-
ences may reflect an increase in mobile app use among care-
givers over time. For example, Kim et al.’s*' results
supported that the general public was more likely to use
mobile apps for health information than caregivers. They
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Table 3. Type of technology used in the past year by ADRD
caregivers with a chronic health condition for their own
health-related purposes (n=122).

Websites 98/122 (80.3)

Mobile phone or tablet 96/122 (78.7)
Health-related mobile apps* 78/116 (67.2)

Purpose of using health-related
mobile apps is to:

Track activity or exercise 50/78 (64)
Check medical records 42/78 (54)
Track diet 37/78 (47)
Show or teach me exercises 36/78 (46)
Send messages to healthcare 36/78 (46)
provider

Access health information 36/78 (46)
Lose weight 35/78 (45)
Track sleep 34/78 (44)
Relax or meditate 31/78 (40)
Track health measure 30/78 (38)
Track symptoms 25/78 (32)
Set medication reminders 15/78 (19)
Stop a habit (e.g. smoking 9/78 (12)

cessation)
Electronic health records 69/122 (56.6)

Wearable devices 45/122 (36.9)

Fitness tracker 26/45 (58)
Smartwatch 20/45 (44)
Purpose of using wearable
devices is to track:
Activity levels L4/45 (98)
Calories 33/45 (73)

(continued)

Table 3. Continued.

Vital signs 32/45 (71)

Sleep 22/45 (49)

EKG/ECG 5/45 (11)
Social media 39/122 (32)

Online community or support group  30/122 (24.6)

Telehealth 29/122 (23.8)

Voice-enabled technology 24/122 (19.7)

Smart scales 14/122 (11.5)

*n=116 who were using mobile apps.
ADRD: Alzheimer’s disease and related dementias; EKG/ECG:
electrocardiogram.

also reported that caregivers preferred using the internet
over mobile apps.”' Nevertheless, Kim et al.’s*' study
was secondary data analysis of the 2014 round of the
Health Information National Trends Survey. Our study
was conducted 5 to 6 years later and may reflect changes
in mobile app preferences among caregivers over time,
but more research is needed to test this hypothesis.

The differences in findings may also reflect sample char-
acteristics. Compared to Rathnayake et al.,'® our sample
had a higher proportion of caregivers with education
beyond a bachelor’s degree, appeared to be younger
(about 20% of our sample was a grandchild), and all had
a chronic condition. Rathnayake et al.’s'® sample was pre-
dominantly the spouse (30%) or child (54%) of the person
with ADRD and only 67% had a chronic condition. More
robust health-related technology use has been associated
with higher education levels among adult internet users
and caregivers of pediatric patients.*>*® Furthermore,
health-related technology use may differ between persons
with and without chronic diseases®’ and between age
groups and generations,>!2>-28-33:36.37

Future research is warranted to understand how
health-related technology use may differ among care-
givers with and without chronic diseases, with different
levels of education, and with varying relationships to
the person with dementia. This study adds to the existing
literature because it revealed that, in addition to websites,
mobile devices, and mobile apps'®?!-?%; caregivers were
also using EHR, wearable devices, social media, online
communities, telehealth, and voice-enabled technologies
for their own health. The results provide important con-
textual information that researchers can apply to build
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future health interventions for caregivers using these
technologies.

Our sample of ADRD caregivers had high use of social
media apps, music or entertainment apps, and game apps,
which aligns with prior studies.'”" In two recent studies,
62% of Asian-American ADRD caregivers used social
media apps,'” and 58% of Polish ADRD caregivers used
smartphones to participate in hobbies and entertainment.'”
However, future research is still needed to understand how
and why caregivers are engaging with different mobile apps
(e.g. do these apps fulfill unmet needs?); which mobile app
features (e.g. gamification) are appealing to caregivers and
why; and how existing app engagement may inform and
improve caregivers’ use of mHealth app interventions.

Caregivers of someone with ADRD have multiple,
complex self-care and caregiving needs.”***® For
example, important self-care needs of ADRD caregivers,
which can go unmet, include social support and engage-
ment, participating in leisure activities, and physical and
mental health.”?® In our sample, depression was the
second most prevalent chronic condition, highlighting the
importance of addressing mental health among caregivers.
These complex needs can be addressed through existing
mobile apps, such as social media apps, game apps, and
mHealth apps. Nevertheless, it is critical to ensure mobile
app interventions are evidence based, designed by interdiscip-
linary teams with end users and health professionals, and
tested for effectiveness in randomized controlled trials.*
Furthermore, current solutions are often limited in the pro-
blems or domains they address,***' but the challenges
ADRD caregivers face are complex. Future studies should
also consider how multiple caregiver needs (e.g. physical,
mental, and social health) can be addressed through integrated,
innovative mobile app solutions. An example is to create a
mobile app that integrates a caregiver’s physical health data
from a wearable device, medication regimen, and self-reported
nutrition data to provide a personalized self-care plan; that pro-
vides peer support and mentoring; and that delivers tailored
education from a health professional.

Before concluding, it is important to comment on the role
of the COVID-19 pandemic on technology use in our sample.
Post hoc analyses comparing caregivers who completed the
survey before and after COVID-19 nationwide lockdowns
revealed significant differences (see  Supplemental
Table S1). For example, caregivers who completed the
survey after lockdowns were 16.7 years younger (SE: 2.76
years), spent 16.7 h/week less time caring for their loved
one (SE: 5.5 h), and were more likely to be a grandchild or
a minority caregiver. There were also significant differences
in technology use. For example, caregivers who completed
the survey after the US nationwide lockdowns used mobile
apps for 10 h more each week (SE: 3.5) and 2.3 years
longer (SE: 0.73) than caregivers who completed the survey
before the lockdowns. Additionally, a higher proportion of
caregivers who completed the survey after lockdowns used

wearable devices, online communities, telehealth, iPhones,
banking or business apps, and music or entertainment apps.

We noticed similar trends among caregivers who com-
pleted the survey online versus over the phone (see
supplemental Table S2). On average, caregivers who com-
pleted the survey online were 19 years younger (SE: 2.5),
spent 25 fewer hours per week caring (SE: 6.3 h), and were
more likely to be a grandchild of the person with dementia.
Furthermore, online survey participants spent 8.5 h more on
mobile apps each week (SE: 3.4h) and had been using
mobile apps for 1.7 years longer (SE: 0.77), compared to care-
givers who completed the survey over the phone.
Additionally, online survey participants had a greater propor-
tion of caregivers using wearable devices, online communities,
and telehealth; owning or having access to iPhones and iPads;
using health-related apps; and using social media, health, and
music or entertainment apps daily.

Based on these comparisons, we speculate that differences in
mobile app and health-related technology use may be primarily
related to recruitment methods and a younger generation of care-
givers, rather than pandemic-related  circumstances.
Nevertheless, some differences in health-related technology
use may be related to the pandemic, for example, higher tele-
health use. It is difficult to draw definitive conclusions based
on study results. As the next steps, researchers can investigate
how the COVID-19 pandemic changed health-related and
nonhealth-related technology use among people caring for
someone with dementia.

Limitations

Some study limitations should be addressed. Mobile apps
were broadly categorized; thus, caregivers self-reported
and categorized the types of mobile apps they used
according to their own conceptualizations. Thus, we
may have under-reported or over-reported the types of
mobile apps used by caregivers. For example, some care-
givers listed Pinterest or Facebook as “other” apps and did
not report using social media apps. We chose not to
change caregivers’ answers to match our categorizations
of mobile apps because we did not want to bias responses.
We estimate this may have occurred in about 10% of the
sample or less. Another potential limitation is that we
recruited through social media (13% of the sample),
which may have artificially inflated social media use in
this sample. Nevertheless, this study offers novel insights
into how caregivers use social media. Furthermore, we
investigated ADRD caregivers living with chronic condi-
tions, and our findings may not extrapolate to ADRD
caregivers who do not have a chronic condition.
Research is needed to wunderstand the differences
between these groups of caregivers before findings can
be generalized.

Finally, we also wanted to comment on a potential selec-
tion bias. Compared to the estimated population of people
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caring for someone with dementia in the United States,'?
our sample had more females (67% vs. 78%, respectively);
slightly fewer people who are married (60% vs. 50%); and
fewer caregivers who were children of the person with demen-
tia (over 50% vs. 43%); but had similar education levels (40%
having a college degree or higher) and age (30% of caregivers
>65 years). Our sample included a sizable proportion of care-
givers who were the grandchild of the person with dementia,
and the majority were recruited online. Although the propor-
tion of grandchild caregivers of people with dementia has
not been established in epidemiological studies, we believe
our results may generalize to the target population of
community-dwelling caregivers who live in the United
States, care for someone with dementia, have chronic condi-
tions, and own or have access to mobile devices. Despite
these limitations, online recruitment was a strength of the
study because it enabled reaching a diverse sample of care-
givers across the United States during a pandemic.

Conclusions

The use of mobile apps was high among a community-dwelling
sample of ADRD caregivers with chronic conditions.
Caregivers most commonly used social media, games,
weather, and music or entertainment apps daily. Furthermore,
websites, mobile devices, and mobile apps were the three
most common technologies that caregivers used to manage
their own health. The top three activities that caregivers per-
formed with mHealth apps were: tracking activity or exercise,
checking medical records, and tracking diet. Future research
is needed to understand how caregivers are engaging with
various mobile apps (e.g. social media); how this engagement
with existing apps may inform and improve caregivers’ engage-
ment with mHealth app interventions; and whether there are dif-
ferences in mobile app use among caregivers with different
sociodemographic characteristics.

Acknowledgements: We would like to acknowledge and thank
the research team members who made valuable contributions to
this study. We thank Chloe Kwon, MSN, RN; Hannah Parks,
BSN, RN; and Emerald Jenkins, MSN, RN for their assistance
with recruitment and data collection.

Contributorship: KJWM led the study design, conduct, and
analyses, as well as the interpretation of results and drafted the
first version of this manuscript. HRH, CB, ABL, TS, and EKT
assisted with study conception and design. HRH provided direct
oversight of all research activities—from study conception to
conclusion. VTC helped recruit participants for the study. All
authors made critical revisions and approved the final draft.

Declaration of conflicting interests: The authors declared no
potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding: We would like to acknowledge and thank the funders
who supported this study. Research reported in this publication
was funded by the National Institute of Nursing Research under
award number F31NR018373-01A1 (PI: Kyra Jennifer Waligora
Mendez), National Center for Advancing Translational Sciences
under award number TL1TRO003100-01 (PI: Mary Catherine
Beach), Scholl Foundation, and Sigma Foundation for Nursing
Doris Bloch Research Award. Time and effort on this
manuscript were funded by the Cancer Prevention Fellowship at
the National Cancer Institute. The content is solely the
responsibility of the authors and does not necessarily represent
the official views of the National Institutes of Health.

Ethical approval: The Johns Hopkins Medicine IRB approved
the study (IRB#: IRB00198665).

Guarantor: KJWM.

ORCID iD: Kyra Jennifer Waligora Mendez
0000-0001-6103-7139

https:/orcid.org/

Supplemental material: Supplemental material for this article is
available online.

References

1. Centers for Disease Control and Prevention. Caregiving for
family and friends—A public health issue, https:/www.cdc.
gov/aging/caregiving/caregiver-brief.html (2019, accessed 3
November 2020).

2. Wang XR, Robinson KM and Carter-Harris L. Prevalence of
chronic illnesses and characteristics of chronically ill informal
caregivers of persons with dementia. Age Ageing 2014; 43:
137-141.

3. Richard AA and Shea K. Delineation of self-care and asso-
ciated concepts. J Nurs Scholarsh 2011; 43: 255-264.

4. Friedman EM, Shih RA, Langa KM, et al. US prevalence and
predictors of informal caregiving for dementia. Health Aff
(Millwood) 2015; 34: 1637-1641.

5. Jutkowitz E, Kane RL, Gaugler JE, et al. Societal and family
lifetime cost of dementia: implications for policy. J Am
Geriatr Soc 2017; 65: 2169-2175.

6. Kasper JD, Freedman VA, Spillman BC, et al. The dispropor-
tionate impact of dementia on family and unpaid caregiving to
older adults. Health Aff (Millwood) 2015; 34: 1642-1649.

7. Waligora KJ, Bahouth MN and Han HR. The self-care needs
and behaviors of dementia informal caregivers: a systematic
review. Gerontologist 2019; 59: e565-e583.

8. Alzheimer’s Association. Fact sheet: caregiver data from the
2015 BRESS, http:/act.alz.org/site/DocServer/2017_BRFSS_
2015_Caregiver_Data.pdf%20?docID=53189 (2017, accessed
3 November 2020).

9. Capistrant BD, Moon JR, Berkman LF, et al. Current and
long-term spousal caregiving and onset of cardiovascular
disease. J Epidemiol Community Health 2012; 66: 951-956.

10. Pinquart M and Sorensen S. Differences between caregivers
and noncaregivers in psychological health and physical
health: a meta-analysis. Psychol Aging 2003; 18: 250-267.



https://orcid.org/0000-0001-6103-7139
https://orcid.org/0000-0001-6103-7139
https://orcid.org/0000-0001-6103-7139
https://www.cdc.gov/aging/caregiving/caregiver-brief.html
https://www.cdc.gov/aging/caregiving/caregiver-brief.html
https://www.cdc.gov/aging/caregiving/caregiver-brief.html
http://act.alz.org/site/DocServer/2017_BRFSS_2015_Caregiver_Data.pdf%20?docID=53189
http://act.alz.org/site/DocServer/2017_BRFSS_2015_Caregiver_Data.pdf%20?docID=53189
http://act.alz.org/site/DocServer/2017_BRFSS_2015_Caregiver_Data.pdf%20?docID=53189

12 DIGITAL HEALTH
11. Vitaliano PP, Zhang J and Scanlan JM. Is caregiving hazard-  27. Rathnayake S, Jones C, Calleja P, et al. Family carers’ per-
ous to one’s physical health? A meta-analysis. Psychol Bull spectives of managing activities of daily living and use of
2003; 129: 946-972. mHealth applications in dementia care: a qualitative study. J

12. Alzheimer’s Association. 2022 Alzheimer’s disease facts and Clin Nurs 2019; 28: 4460-4470.
figures, https:/www.alz.org/media/Documents/alzheimers- ~ 28. Shaffer KM, Chow PI, Cohn WF, et al. Informal caregivers’
facts-and-figures.pdf (2022, accessed 14 June 2022). use of internet-based health resources: an analysis of the

13. Riffin C, Van Ness PH, Wolff JL, et al. Family and other Health Information National Trends Survey. JMIR Aging
unpaid caregivers and older adults with and without dementia 2018; 1: el11051.
and disability. J Am Geriatr Soc 2017; 65: 1821-1828. 29. Mendez K, Budhathoki C, Labrique A, et al. Factors asso-

14. Lee JA, Choi M, Lee SA, et al. Effective behavioral interven- ciated with intention to adopt mHealth apps among demen-
tion strategies using mobile health applications for chronic tia caregivers with a chronic condition: cross-sectional,
disease management: a systematic review. BMC Med Inform correlational study. JMIR Mhealth Uhealth 2021; 9:
Decis Mak 2018; 18: 12. €27926.

15. Linardon J, Cuijpers P, Carlbring P, et al. The efficacy of app-  30. Mendez K and Han HR. Recruiting racially and ethnically
supported smartphone interventions for mental health pro- diverse dementia family caregivers for survey research.
blems: a meta-analysis of randomized controlled trials. Innov Aging 2020; 4: 353.

World Psychiatry 2019; 18: 325-336. 31. Accenture Consulting. 2018 Consumer survey on digital health:

16. Osborn J, Ajakaiye A, Cooksley T, et al. Do mHealth applica- US results, https:/www.accenture.com/t20180306T103559Z__
tions improve clinical outcomes of patients with cancer? A w__/us-en/_acnmedia/PDF-71/accenture-health-2018-consumer-
critical appraisal of the peer-reviewed literature. Support survey-digital-health.pdf (2018, accessed 10 February 2019).
Care Cancer 2020; 28: 1469-1479. 32. Bohon W. IRIS mobile apps survey, https:/www.iris.edu/hg/files/

17. Lee JA, Nguyen H, Park J, et al. Usages of computers and programs/education_and_outreach/Evaluation/Mobile_App_
smartphones to develop dementia care education program Survey_2017_public.pdf (2017, accessed 2018 November 18).
for Asian American family caregivers. Healthc Inform Res  33. Krebs P and Duncan DT. Health app use among US mobile
2017; 23: 338-342. phone owners: a national survey. JMIR Mhealth Uhealth

18. Rathnayake S, Moyle W, Jones C, et al. Family carers’ needs 2015; 3: el01.
related to management of functional disability in dementia  34. Teitcher JE, Bockting WO, Bauermeister JA, et al. Detecting,
care and use of mHealth applications in health information preventing, and responding to “fraudsters” in internet
seeking: an online survey. Collegian 2020; 27: 288-297. research: ethics and tradeoffs. J Law Med Ethics 2015; 43:

19. Wojcik D, Szczechowiak K, Konopka P, et al. Informal demen- 116-133.
tia caregivers: current technology use and acceptance of technol- ~ 35. Hamilton EC, Saiyed F, Miller CC 3rd, et al. The digital
ogy in care. Int J Environ Res Public Health 2021; 18: 3167. divide in adoption and use of mobile health technology

20. Xie B, Champion JD, Kwak J, et al. Mobile health, informa- among caregivers of pediatric surgery patients. J Pediatr
tion preferences, and surrogate decision-making preferences Surg 2018; 53: 1478-1493.
of family caregivers of people with dementia in rural 36. Kontos E, Blake KD, Chou WY, et al. Predictors of eHealth
Hispanic communities: cross-sectional questionnaire study. usage: insights on the digital divide from the Health
J Med Internet Res 2018; 20: ¢11682. Information National Trends Survey 2012. J Med Internet

21. Kim H, Paige Powell M and Bhuyan SS. Seeking medical infor- Res 2014; 16: e172.
mation using mobile apps and the internet: are family caregivers ~ 37. Madrigal L and Escoffery C. Electronic health behaviors
different from the general public? J Med Syst 2017; 41: 38. among US adults with chronic disease: cross-sectional

22. Fuller-Tyszkiewicz M, Richardson B, Little K, et al. Efficacy of survey. J Med Internet Res 2019; 21: e11240.

a smartphone app intervention for reducing caregiver stress: ran- ~ 38. McCabe M, You E and Tatangelo G. Hearing their voice: a
domized controlled trial. JMIR Ment Health 2020; 7: e17541. systematic review of dementia family caregivers’ needs.

23. Piette JD, Striplin D, Marinec N, et al. A randomized trial of Gerontologist 2016; 56: €70—e88.
mobile health support for heart failure patients and their infor- ~ 39. Matthew-Maich N, Harris L, Ploeg J, et al. Designing, imple-
mal caregivers: impacts on caregiver-reported outcomes. Med menting, and evaluating mobile health technologies for man-
Care 2015; 53: 692-699. aging chronic conditions in older adults: a scoping review.

24. AARP. Caregivers & technology: what they want and need, JMIR Mhealth Uhealth 2016; 4: €29.
https:/doi.org/10.26419/res.00191.002 (2016, accessed 17  40. Désormeaux-Moreau M, Michel CM, Valliecres M, et al.
December 2020). Mobile apps to support family caregivers of people with

25. Frisbee KL. Variations in the use of mHealth tools: the VA Alzheimer disease and related dementias in managing disrup-
Mobile Health Study. JMIR Mhealth Uhealth 2016; 4: 89. tive behaviors: qualitative study with users embedded in a

26. Xiong C, Ye B, Mihailidis A, et al. Sex and gender differences scoping review. JMIR Aging 2021; 4: e21808.
in technology needs and preferences among informal 41. Brown EL, Ruggiano N, Li J, et al. Smartphone-based health

caregivers of persons with dementia. BMC Geriatr 2020;
20: 76.

technologies for dementia care: opportunities, challenges, and
current practices. J Appl Gerontol 2019; 38: 73-91.



https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdf
https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdf
https://www.alz.org/media/Documents/alzheimers-facts-and-figures.pdf
https://doi.org/10.26419/res.00191.002
https://doi.org/10.26419/res.00191.002
https://www.accenture.com/t20180306T103559Z__w__/us-en/_acnmedia/PDF-71/accenture-health-2018-consumer-survey-digital-health.pdf
https://www.accenture.com/t20180306T103559Z__w__/us-en/_acnmedia/PDF-71/accenture-health-2018-consumer-survey-digital-health.pdf
https://www.accenture.com/t20180306T103559Z__w__/us-en/_acnmedia/PDF-71/accenture-health-2018-consumer-survey-digital-health.pdf
https://www.accenture.com/t20180306T103559Z__w__/us-en/_acnmedia/PDF-71/accenture-health-2018-consumer-survey-digital-health.pdf
https://www.iris.edu/hq/files/programs/education_and_outreach/Evaluation/Mobile_App_Survey_2017_public.pdf
https://www.iris.edu/hq/files/programs/education_and_outreach/Evaluation/Mobile_App_Survey_2017_public.pdf
https://www.iris.edu/hq/files/programs/education_and_outreach/Evaluation/Mobile_App_Survey_2017_public.pdf
https://www.iris.edu/hq/files/programs/education_and_outreach/Evaluation/Mobile_App_Survey_2017_public.pdf

	 Introduction
	 Review of literature

	 Methods
	 Study design and eligibility criteria
	 Recruitment and data collection procedures
	 Study survey
	 Statistical data analyses

	 Results
	 Sample characteristics
	 Mobile app use among ADRD caregivers living with a chronic condition
	 ADRD caregivers not using mobile apps
	 Use of technology among ADRD caregivers for their own health-related purposes

	 Discussion
	 Limitations

	 Conclusions
	 Acknowledgements
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


