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Abstract

Background: In the United States, over 15 million informal caregivers provide unpaid care to people with Alzheimer disease
(AD). Compared with others in their age group, AD caregivers have higher rates of stress, and medical and psychiatric illnesses.
Psychosocial interventions improve the health of caregivers. However, constraints of time, distance, and availability inhibit the
use of these services. Newer online technologies, such as social media, online groups, friendsourcing, and crowdsourcing, present
alternative methods of delivering support. However, limited work has been done in this area with caregivers.

Objective: The primary aims of this study were to determine (1) the feasibility of innovating peer support group work delivered
through social media with friendsourcing, (2) whether the intervention provides an acceptable method for AD caregivers to obtain
support, and (3) whether caregiver outcomes were affected by the intervention. A Facebook app provided support to AD caregivers
through collecting friendsourced answers to caregiver questions from participants’ social networks. The study’s secondary aim
was to descriptively compare friendsourced answers versus crowdsourced answers.

Methods: We recruited AD caregivers online to participate in a 6-week-long asynchronous, online, closed group on Facebook,
where caregivers received support through moderator prompts, group member interactions, and friendsourced answers to caregiver
questions. We surveyed and interviewed participants before and after the online group to assess their needs, views on technology,
and experience with the intervention. Caregiver questions were pushed automatically to the participants’ Facebook News Feed,
allowing participants’ Facebook friends to see and post answers to the caregiver questions (Friendsourced answers). Of these
caregiver questions, 2 were pushed to crowdsource workers through the Amazon Mechanical Turk platform. We descriptively
compared characteristics of these crowdsourced answers with the friendsourced answers.

Results: In total, 6 AD caregivers completed the initial online survey and semistructured telephone interview. Of these, 4 AD
caregivers agreed to participate in the online Facebook closed group activity portion of the study. Friendsourcing and crowdsourcing
answers to caregiver questions had similar rates of acceptability as rated by content experts: 90% (27/30) and 100% (45/45),
respectively. Rates of emotional support and informational support for both groups of answers appeared to trend with the type
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of support emphasized in the caregiver question (emotional vs informational support question). Friendsourced answers included
more shared experiences (20/30, 67%) than did crowdsourced answers (4/45, 9%).

Conclusions: We found an asynchronous, online, closed group on Facebook to be generally acceptable as a means to deliver
support to caregivers of people with AD. This pilot is too small to make judgments on effectiveness; however, results trended
toward an improvement in caregivers’ self-efficacy, sense of support, and perceived stress, but these results were not statistically
significant. Both friendsourced and crowdsourced answers may be an acceptable way to provide informational and emotional
support to caregivers of people with AD.

(JMIR Res Protoc 2017;6(4):e56) doi: 10.2196/resprot.6904
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Introduction

Studies predict that the worldwide prevalence of dementia will
reach 48.1 million people by the year 2020 [1]. Alzheimer
disease (AD) accounts for the majority of cases of dementia in
the United States [2]. Unlike for many other diseases, to date
there are no disease-modifying agents to slow down or stop the
progression of AD. Until disease-modifying agents become
available, psychosocial and psychoeducational interventions
remain the intervention of choice for addressing treatment needs
of patients and caregivers. Informal, unpaid caregivers deliver
the majority of care received by people with AD [3]. Estimates
for 2013 put the value of this informal, unpaid care for people
with AD and other dementias in the United States at US $470
billion [3]. Fiscal estimates do not account for the mental and
physical health burdens endured by many AD caregivers.
Besides the inherent detriment to caregivers, higher caregiver
burden and lower caregiver subjective health ratings adversely
affect patients with AD. Higher caregiver burden results in
earlier nursing home placement, while lower caregiver
subjective health is associated with higher mortality in people
with AD [4]. Prior work showed that AD caregivers receive
health benefits from psychosocial and psychoeducational
interventions [5]. Yet many caregivers’ needs remain unmet
due to multiple barriers, including time and distance. Social
media offers an opportunity to provide support to AD caregivers
while overcoming some of these barriers [5].

Caregivers have a higher incidence of mental illness and benefit
from emotional support. These mental illnesses include anxiety
[6-8], depression [6,9-15], poor sleep quality [7,8], and
substance abuse or dependence [16]. Caregiving also affects
the work force, with caregivers displaying greater absenteeism
[6,7], higher rates of poor physical health [17-19], and higher
mortality [20,21]. Studies show that strategies of
problem-focused coping, acceptance, and social-emotional
support improve caregiver mental health and depression
[3,22-26].

Caregivers receive emotional and informational support from
many sources, but these existing sources have limitations.
In-person social support groups can meet caregiver support
needs including emotional support and self-appraisal [27], but
they present limitations based on the logistical issues of
scheduling, traveling, and finding alternative supervision for
the person with dementia while the caregiver is absent.

Membership in online health communities can address logistical
barriers to service utilization, and caregivers often seek
emotional and informational support from their peers [28].
However, cautions about the reliability of health care
information being shared [29], the tendency of participants to
lurk by browsing rather than contributing content [30,31], and
participation inequalities [32] point to limitations that interfere
with the ability of online communities to support caregivers in
the process of coping.

Other systems may provide individualized support for the
caregiver, supplementing the benefits of traditional forums.
However, any technological system designed to provide
just-in-time personalized support to caregivers requires a large
number of people who are online and available to respond to
their questions. Systems that connect a caregiver to a clinician
or trained social worker are unlikely to scale well, due to the
limited size of the clinician population. For this study, we
investigated crowdsourcing and friendsourcing as alternatives
to soliciting appropriate and supportive feedback to questions
from caregivers.

Crowdsourcing is a way to leverage remote workers to perform
small tasks, either for financial compensation or on a voluntary
basis [33]. In crowdsourced systems, a task is broken up into
parts and distributed to remote workers, who can complete the
sections in parallel or build on the work of others. The answers
provided by these workers can be aggregated and used to create
systems that leverage human intelligence in novel ways.
Crowdsourcing systems have been used to provide emotional
support to individuals by collecting empathetic responses or
cognitive reappraisals of stressful situations [34]. While online
forums are used by many to seek information, crowdsourcing
can be a more efficient and reliable way of seeking information.
Drawbacks of traditional crowdsourcing include financial costs
and variable quality of answers, depending on the expertise and
experience of the crowd workers.

Friendsourcing is a paradigm that combines social media
information seeking with crowdsourcing [35]. In friendsourcing,
individuals use their friends and contacts online as a resource
for crowdsourcing information or help. While friendsourcing
can be used to identify specific information that only your
network would know [35], as people gain stronger trust in the
information their friends or families provide, they often leverage
these social networks to seek information that might be available
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to them in other places [36]. Prior work has shown that as many
as 50% of social media users have friendsourced a question to
their online networks before [36], and that social media can
have significant impacts on health-related behavior change and
well-being [37,38]. There are often benefits to providing this
information as well. People answering questions have improved
self-efficacy, build a sense of reciprocity with the question asker,
and appreciate the opportunity to show off their expertise
[36,39].

Online peer support activities can help AD caregivers reduce
the stress of caregiving and enhance hands-on knowledge and
self-efficacy. A common model of online peer support involves
the use of online discussion forums. Drawbacks of the online
discussion forum model include low user content contribution
and limited efficiency for accessing correct information.

We designed this pilot study to explore alternative online
methods to address caregiver needs through online peer support.
This research conducted by an interdisciplinary team aimed to
overcome previously mentioned drawbacks by adapting
friendsourcing, within a closed Facebook group. To our
knowledge, our work is the first to use friendsourcing to provide
support to AD caregivers. The underpinning theory of this
intervention is that social support moderates caregiver burden
and stress. We hypothesized that the study intervention would
be acceptable to AD caregivers as a method for obtaining online
support, that friendsourced and crowdsourced answers to
caregiver questions would be of high-quality content, and that
friendsourced answers would have higher rates of shared
experiences in comparison with crowdsourced answers.

The contributions of this study include (1) an assessment of the
feasibility of online support delivery to AD caregivers through
social media and friendsourcing, (2) an evaluation and
comparison of friendsourced and crowdsourced answers to
caregiver questions in terms of content quality, acceptability,
and rates of shared experiences, and (3) suggestions for future
research directions for online support delivery to AD caregivers
through social media.

Methods

Study Participants and Recruitment
Potential participants were nonpaid family caregivers of people
with AD. We distributed a recruiting advertisement across the
United States through organizational webpages, including the
Alzheimer’s Association webpage and newsletter, Indiana
University Purdue University Indianapolis’s online newsletter
News at IUPUI, radio interviews, and social media, including
Twitter (Twitter, Inc, San Francisco, CA, USA) and Facebook
(Facebook, Inc, Menlo Park, CA, USA), from July through
September 2016. Potential participants gained access to the
study through the study website. The website provided study
information, inclusion and exclusion criteria, links to the online
survey, and a PDF of the informed consent form. This study
was approved by the Indiana University Institutional Review
Board (# 160317338) through expedited review.

Study inclusion criteria for participation were as follows: the
participant must (1) be 18 years or older, (2) live in the United

States, (3) be able to read, comprehend, and write in English,
(4) be the caregiver of an individual with AD who lives at home
with the caregiver, (5) provide at least 8 hours of caregiving for
the person with AD per week, (6) have a Facebook account with
at least 40 Facebook friends, (7) have posted or commented on
Facebook on average at least twice per week for the past month,
(8) have ready access to the Internet, and (9) agree to give his
or her informed consent to participate in this research. Exclusion
criteria were a psychiatric hospitalization or suicide attempt in
the past year. We chose age 18 years as the cutoff so that all
participants were legal adults. The requirement of 40 Facebook
friends was arbitrarily chosen as a cutoff to indicate the
participant had a preexisting online social network before joining
the study.

Design
This study used a pretest-posttest design with mixed methods.
We sequentially allotted participating nonpaid family caregivers
of people with AD to 3 closed Facebook groups to receive the
intervention over the course of 6 weeks (September 29, 2016
to October 10, 2016). As this trial is ongoing, the results of this
paper are restricted to the first group of study participants. The
study was composed of 4 parts: (1) the preintervention portion,
where participants completed consent, an online survey, a
semistructured interview, and installation of the study Facebook
app; (2) the 6-week intervention; (3) the postintervention
portion, where participants were asked to complete a
postintervention survey, semistructured interview, and optional
reflection group; and (4) the follow-up portion, where
participants were asked to complete an online role
transformation survey 6 weeks after completion of the
intervention.

All participants provided written informed consent through the
online survey page. Once participants met screening criteria
and consented to the study online, they could proceed to the
online survey preintervention portion of the study. The survey
included questions on demographic information and required
completion of 7 standardized scales (described below). Once
we identified an applicant’s completion of the survey, one of
the research team members conducted a semistructured
telephone interview and guided the participant in installation
of the study app.

The intervention comprised 2 major components: interaction
within a closed Facebook online support group and posting of
anonymous questions about caregiving to each participant’s
Facebook News Feed through the study app. Participants
interacted with other group members within the private
Facebook online support group by posting and responding to
each other’s comments. We facilitated group introductions and
discussion through weekly prompts. These prompts requested
participants to discuss emotional or informational support
questions that the group chose to share with their social network
(Facebook friends). We observed and moderated postings and
participation. Moderation included sending reminder prompts
to post information for participants who did not respond to the
initial prompts to post information, answering technical and
study activity questions, and monitoring for comments that
could cause harm to the participants.
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Through the study app, selected questions were automatically
posted to the Facebook News Feed of each participant so that
his or her Facebook friends could review and post responses to
the caregiver questions (Figure 1). These answers from
Facebook friends were then reposted into the private Facebook
group for group members to read as a way to leverage their
impact on peer social support.

By posting each question to the News Feed of each caregiver,
we were able to expand the number of people available to
provide support at any point. Figure 2 shows how the support
network size is increased by using friends from multiple

networks as potential question answerers. Prior work on social
microvolunteering has shown that this use of multiple networks
can approximate the speed of crowdsourcing in collecting
answers to questions [39].

After finishing the 6-week intervention, participants were asked
to complete the postsurvey and semistructured telephone
interview. They were then offered the opportunity to participate
in an optional reflection group and role transformation survey.
Participants received compensation for their time and effort in
the form of electronic gift cards.

Figure 1. An example of a question from the caregiving group, which is automatically posted to the Facebook News Feed of each caregiver after
screening by the research team.
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Figure 2. Leveraging multiple social networks for support increases the number of people available to answer questions.

Data and Measures
We collected both quantitative and qualitative data at multiple
time periods during the study. We gathered demographic
variables, including age, sex, living arrangement, level of
education, employment status, income, type of residential area,
and relationship with the care recipient, through the
preintervention survey. We also gathered qualitative data from
preintervention and postintervention interviews and follow-up
reflection group interviews. Additionally, comments were
collected from the automatic posts made in each participant’s
Facebook News Feed. These comments included those made
by the participants and those made by their social network
(Facebook friends) in response to posted caregiver questions.

The preintervention and postintervention online surveys included
7 standardized self-reported caregiving-related instruments: the
Zarit Burden Interview Short Form (ZBI-12) [40], the Perceived
Stress Scale-14 (PSS-14) [41], the Revised Scale for Caregiving
Self-Efficacy [42], the Medical Outcomes Study (MOS) Social
Support Survey [43], the Dementia Severity Rating Scale [44],
the Neuropsychiatric Inventory Questionnaire [45], and the
Facebook Intensity Scale (FBI) [46]. Below we describe 3 of
the scales that capture caregiver needs, social support, and views
on technology.

The ZBI-12 [40] measures caregivers’ perceived burdens of
their caregiving roles. The measurement consists of 12 items
in 2 main domains: personal strain and role strain. Each question
asks about the frequency at which a caregiver experiences
certain types of caregiving difficulties. It is scored in a 5-point
Likert-type scale from 0 (never) to 4 (nearly always).

The MOS Social Support Survey measures the availability and
frequency of different types of support [43]. The scale is
composed of 19 items with 3 subsections—8 emotional and
informational support sections, 4 tangible support sections, and

6 affectionate support sections—and 1 additional item. It is
scored on a 5-point Likert scale from 1 (none of the time) to 5
(all the time).

The FBI is composed of 8 items about the level of familiarity
with Facebook: 6 items were scored using a 5-point Likert scale
from 1 (strongly disagree) to 5 (strongly agree) [46], and 2
open-ended questions assessed the user’s Facebook behavior
regarding the total number of Facebook friends and the average
hours per day of availability to use Facebook.

Crowdsourcing Using Amazon Mechanical Turk
Through a separate study approved by the Indiana University
Institutional Review Board (# 1609570045), we posted 2 of our
caregiver questions to the Amazon Mechanical Turk
(Amazon.com, Inc, Seattle, WA, USA). Amazon Mechanical
Turk is a traditional crowdsourcing platform where a vast pool
of workers can select tasks to complete for small payments [33].
Mechanical Turk is frequently used as an input to academic
crowdsourcing systems, including those supporting emotional
health [34] and those evaluating health literacy [47].

We posted our questions on Mechanical Turk with the goal of
comparing these answers with the answers provided by our
caregivers’ online social networks. We recruited Masters-level
Turkers, who have met specific qualifications indicating their
experience level with using the platform. Workers who accepted
the task on Mechanical Turk were presented with an example
question, shown in the same Facebook post format as was posted
to the caregivers’ News Feed (Figure 3). They were asked how
they would respond in the comments to that post.

The workers were paid US $3 for their response. While this is
a higher payment rate than in many other Amazon Mechanical
Turk studies [48], it is in line with worker expectations of
payment on Amazon Mechanical Turk as a labor marketplace
[49].
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Figure 3. An example of a question posted on Amazon Mechanical Turk.

Data Analysis
Survey results helped characterize participants through measures
of caregiving stress, self-efficacy, familiarity with Facebook,
care recipient symptoms, and illness severity. We audio recorded
and transcribed participant interviews and then conducted a
deductive thematic analysis of these transcriptions focused on
participants’access to support [50]. Interviews were open coded
and themes were identified across participants and reported via
prevalence.

We evaluated the Facebook friend (friendsourcing) answers to
caregiving questions. Answers were reviewed by 2 content
experts (DRB and DW) for acceptability, shared experiences,
emotional support, and informational support. Agreement was
obtained through a process of adjudication. Answers were
described qualitatively. We used the same rating process for
the crowdsourced answers obtained through Amazon
Mechanical Turk. Acceptability was defined as an answer that,
without further information or advice, would be unlikely to
cause harm to a caregiver and care recipient, if it were to be
read. We used definitions for “emotional support messages”
and “informational support messages” from Wang et al [51].
Emotional support messages provide or show understanding,
encouragement, affirmation, sympathy, or caring [51].
Informational support messages deliver advice, referrals, or
knowledge [51].

Results

Participants
A total of 12 potential participants accessed the online study
survey. Of these, 6 participants completed the online survey
and semistructured telephone interview, and 4 of these 6 agreed
to participate in the group activity portion of the study. Only 1
of the 6, P6, declined to participate, because she felt she did not
need any extra support. Her MOS Social Support Survey results
were consistent with this reasoning. Another participant, P5,
declined, citing limited time as a result of caregiving obligations
as the main reason for nonparticipation. She estimated her hours
of caregiving at 148 hours per week, 128 hours longer than the
next closest participant (Table 1). Participants’ ages ranged
from 34 to 74 years, with a mean age of 58 years. Of the 6
participants, 5 had completed some college, with 2 participants
having obtained advanced degrees. The hours of caregiving
provided per week ranged from 16 to 148, with a mode of 20.
Duration of caregiving ranged from 7 to 36 months, with a mean
of 20 months. Half (n=3) of the caregivers were either a spouse
or partner to the care recipient. All 5 of the care recipients
(people with AD) were female. Participant ZBI-12 scores ranged
from 12 to 30 (range 0-48) with a mean of 21.83 (SD 5.81)
(Table 2).
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Table 1. Demographic characteristics of persons with Alzheimer disease (AD) and their caregivers (study participants).

ParticipantCharacteristics

P6aP5aP4P3P2P1

Caregivers

FemaleFemaleMaleFemaleMaleMaleSex

Asian AmericanWhiteWhiteWhiteAfrican AmericanWhiteRace/ethnicity

Master’s degreeHigh school2-year collegeMaster’s degree4-year college4-year collegeEducation

Full-timeRetiredPart-timeFull-timeRetiredRetiredEmployment status

MarriedDivorcedMarriedMarriedNot marriedMarriedMarital status

Living togetherLiving aloneLiving togetherLiving togetherLiving togetherLiving togetherLiving arrangement

MetroSuburbanSuburbanUrbanMetroSuburbanLiving area

GoodGoodGoodGoodVery goodGoodSelf-reported health
status

467360346174Age (years)

Caregiving

N/Ab36972424Duration of caregiving
(months)

N/A1481616N/A20Caring time
(hours/week)

Person with AD characteristics

N/AMotherWifeMotherPartnerWifeRelation to caregiver

N/A9365655574Age (years)

N/AFemaleFemaleFemaleFemaleFemaleSex

N/AWhiteWhiteWhiteWhiteWhiteRace/ethnicity

aDid not participate in the group portion of the study.
bN/A: not available.

Table 2. Caregiver burden, social support, and technology use: baseline scores.

Mean (SD) scoreParticipantMeasure

n=4 (P1–P4)n=6 (P1–P6)P6aP5aP4P3P2P1

22.25 (1.26)21.83 (5.81)123021242222Zarit Burden Interview Short Form (5-point scale; 12 items; range 0-48)

Medical Outcomes Study Social Support Survey

3332232188Emotional and informational support (8 items)

16101212416Tangible support (4 items)

121112151512Affectionate support (3 items)

1271215159Positive social interaction (3 items)

433443Additional item (1 item)

55.75 (10.34)60.50 (11.74)776362674648Total (5-point scale; 19 items; range 19-95)

Facebook Intensity Scale

12.00 (7.79)11.67 (6.83)166237612Familiarity with Facebook (5-point scale; 6 items; range 6-30

505 (515.72)420 (431.18)10040040100090080No. in Facebook network (approximate)

65.00 (80.62)65.83 (70.74)1512001806020Available time to use Facebook (min/day)

aDid not participate in the group portion of the study.
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Deductive Thematic Analysis

Limitations of Current Support Resources
All 4 participants in the group portion of the study had access
to some type of support for their caregiving, but these resources
were limited in significant ways. All of our participants reported
insufficient access to in-person support.

In-Person Support
Family was the most commonly referenced source of support,
with all 4 participants describing family members who had
provided them with emotional support. A total of 3 participants
were geographically isolated from most of their family members,
meaning that the burden of caregiving fell primarily on them.
They also had to explicitly contact family members for
emotional support. The caregivers were often the only family
members with enough contextual information to make health
decisions for their care recipient, meaning they could not rely
on family members for informational support. Primary
caregivers often instead provided support to those family
members:

I think a lot of it is, I have a lot of family members
that are in [state] that are not medical and sometimes
don’t understand what is going on with her. They ask
me a lot of questions...I just want to keep her
comfortable and they don’t always understand that.
I think that’s hard for me to justify all of my actions
with her. [P3]

Many participants experienced a change in their ability to leave
their home as a result of their caregiving, which meant they had
less access to social or emotional support from friends in
workplace or recreational settings. Indeed, 2 participants had
cut back or left their jobs to focus on caregiving full-time, while
others gave up existing hobbies or social activities, so as not to
leave their care recipient alone. These changes may have led to
a smaller network of support immediately available to them.

All 4 caregivers relied on their loved one’s doctors as a primary
resource for informational support.

The doctors observed macro-level changes in the patients’
behavior and health, rather than day-to-day issues. Support from
physicians was infrequently available. For example, P4 specified
that he interacted with his wife’s doctor only once every 3
months. Some caregivers also used medical professionals as a
source of emotional support, and 2 participants sought formal
emotional support through therapy. As with informational
support, professional emotional support was highly valued by
the caregivers who accessed it. However, long intervals occurred
between visits, and caregivers expressed a wish to have access
to additional emotional support.

Online Support
To join our study, participants were required to have an active
Facebook account with at least 40 friends, meaning that our
participants were likely to have significant technological
experience. All participants reported having both computers
and smartphones through which they accessed the Internet.
Despite this baseline level of technology and social media use,

we found a variety of use patterns and technology acceptance
among our participants.

Two caregivers, P1 and P4, had small networks on Facebook
(80 and 40 estimated friends, respectively; Table 2). Both
primarily used the sites to catch up with friends and family.
While P4 had not previously used Facebook to access emotional
support, P1 shared how his family used Facebook to encourage
him during his caregiving:

One day my daughter posted on Facebook what a
great job I was doing taking care of her mom and so
on. [P1]

The other 2 participants, P2 and P3, had large networks on
Facebook (900 and 1000 estimated friends, respectively; Table
2) and used the site both to socialize and to access news or
information about AD. P3 described how she valued Facebook
as a resource for her friendships and for learning:

I look up sports there [on Facebook] and I follow
three different Alzheimer’s things. I try to mix work
there so that way I will look at it. It’s like a one-stop
news place for me. Equal half for friends and
information. [P3]

While all participants except P4 used other social network sites,
like Twitter or Pinterest, all participants reported that Facebook
was the site that they used with the highest frequency.

Caregivers used a variety of online resources to access
informational support. Some of that information was acquired
passively, by following or subscribing to updates from AD
organizations via Facebook or email. Others sought information
actively by researching specific informational questions. While
participants used online forums to research information support
questions, none had posted on online forums or discussion
groups related to caregiving themselves. P4 reported that he
had browsed one of these forums for information, but had not
yet posted his own questions:

I read them. I have thought of posting on it. I’m still
new on it. So I’m kind of reading other experiences,
because there is so much good information in there.
For example, a lady posted that her dad keeps
wandering away from the house or another posts
about how their mom does not sleep at night. How to
handle that. I read that to see their responses. It’s
been very helpful. Yes, reading about other people’s
experiences [is] very helpful. [P4]

I’m not sure. I tend to be a private person. I would
not be comfortable opening up with people [I] don’t
know with the exception of Facebook. There is this
thing about the Internet where I may never meet that
person. [P1]

Our participants’ responses indicate a need for additional
support, as well as a familiarity with Facebook that might make
it a more appealing source of support than anonymous forums
or crowdsourcing platforms.

Activity During Facebook Online Support Group
During the online Facebook group portion of the study, we
posted 4 online prompts (Table 3). There were a total of 12
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replies (postings) by group members in response to our prompts.
The group participants had 20 spontaneous voluntary posts or

replies to other members of the group.

Table 3. Summary of online activity for the whole group and by individual participants.

Individual participantsGroup totalsType of activity

P4P3P2P1

Group activities

4No. of group participants (total)

4No. of posted questions by the research team (total)

32No. of activities in the group (total)

12Replies and posts responding to requests from the research team

20Unprompted postings and replies from group members

Facebook crowds activities

3No. of questions pushed to Facebook friends (total)

111119644No. of answers from Facebook friends (total)

3.673.676.332No. of answers from Facebook friends (mean)

26111No. of answers to first question

5142No. of answers to second question

4443No. of answers to third question

40100090080Reported no. of Facebook friends

Friendsourcing Results
We pushed 3 caregiver questions to the participants’ Facebook
News Feed, allowing participants’ Facebook friends to see and
reply to the caregiver questions. The total number of Facebook
friend responses was 44 (Table 3). The range of total number
of Facebook friend responses per participant varied between 6
and 19.

Friendsourcing and crowdsourcing answers had high and similar
rates of acceptability, as judged by content experts: 90% (27/30)

and 100% (45/45), respectively (Table 4). This study lacked
the power to draw quantitative conclusions from these data.
Friendsourced answers contain shared experiences at a higher
rate than Amazon Mechanical Turk answers: 67% (20/30) and
9% (4/45), respectively. Rates of emotional support and
informational support messages present in friendsourcing and
crowdsourcing answers were similar, and appeared more
dependent on the type of question asked rather than the group
answering the question.
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Table 4. Caregiver questions answered through friendsourcing and crowdsourcing (Amazon Mechanical Turk).

Total, n (%)Q2bQ1aType of answers

Friendsourcing answers

1119Total number of answers

27/30 (90)11 (100)16 (84)Acceptable answers, n (%)

20/30 (67)8 (73)12 (63)Shared experiences, n (%)

5 (45)5 (26)Combined (informational + emotional support), n (%)

7 (63)19 (100)Informational support, n (%)

9 (82)5 (26)Emotional support, n (%)

Crowdsourcing answers

2520Total number of answers

45/45 (100)25 (100)20 (100)Acceptable answers, n (%)

4/45 (9)1 (4)3 (15)Shared experiences, n (%)

15 (60)6 (30)Combined (informational + emotional support), n (%)

21 (84)19 (95)Informational support, n (%)

19 (76)7 (35)Emotional support, n (%)

aQ1 was “My father has Alzheimer’s disease and won’t stop driving. What should I do?”
bQ2 was “It is very hard for me to share my personal feelings about my struggles with my mother’s Alzheimer’s so when people ask about how my
mother’s doing, I either minimize her symptoms or just unload on them. How can I explore my own feelings better without having to talk to someone
so that I can better communicate about my mother’s battle with Alzheimer’s? I would love to be an advocate for Alzheimer’s awareness without turning
people off to talking about it.”

Effects of the Intervention
Our small sample prevented the use of parametric statistics;
thus, we used Wilcoxon signed rank tests to compare
preintervention and postintervention measures. This
nonparametric method considers scores as ranks to measure
changes between 2 periods. We calculated both medians and
means. None of the pretest-posttest comparisons showed a
statistically significant difference (Table 5). However, caregiver
burden (measured by ZBI-12) showed a trend toward
improvement in overall caregiver burden. There were trends

toward an increase in emotional and informational support,
tangible support, and total social support, but these results were
not statistically significant. FBI showed a near doubling of the
level of familiarity with Facebook. The number of Facebook
friends and time available to use Facebook also increased. The
median and mean scores of PSS-14 frequencies (having
emotional problems in the last month) decreased, although the
change was not statistically significant. The Revised Scale for
Caregiving Self-Efficacy, a measure of confidence regarding
caring activities, showed a trend toward improved confidence.
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Table 5. Comparisons of preintervention and postintervention caregiver data.

Difference (C–B)Post-scores (C),
median (mean)
(n=4)

Pre-scores (B),
median (mean)
(n=4)

Pre-scores (A),
median (mean)
(n=6)

Scale

P valuez Score

.20–1.2918.00 (18.75)22 (22.25)22.00 (21.83)Zarit Burden Interview Short Form

Medical Outcomes Study Social Support Survey

.10–1.6322.5 (21.25)14.5 (15)22 (20.83)Emotional and informational support

.29–1.0715 (13.5)12 (11)12 (11.67)Tangible support

.29–1.0712 (10)13.5 (13.5)12 (12.83)Affectionate support

.26–1.139 (9)13.5 (12.75)12 (11.67)Positive social interaction

.59–0.543 (3)3.5 (3.5)3.5 (3.5)Additional item

.72–0.3762 (56.75)55 (55.75)62.5 (60.5)Total scores

.07–1.8322.5 (22.75)31 (31.25)31 (31.67)Perceived Stress Scale-14

Revised Scale for Caregiving Self-Efficacy

.59–0.54230 (215)250 (197.5)250 (213.33)Self-efficacy for obtaining respite

.36–0.92430 (397.5)440 (440)445 (445)Self-efficacy for responding to disruptive patient behaviors

.58–0.55345 (342.5)340 (315)335 (335)Self-efficacy for controlling upsetting thoughts about caregiving

>.990.001040 (955)975 (952.5)975 (993.33)Total scores

Facebook Intensity Scale

.07–1.8317.55 (21.55)9.5 (12)9.5 (11.67)Familiarity with Facebook

.11–1.60620 (585)490 (505)250 (420)Approximate no. in Facebook network

>.990.0060 (53.75)40 (65)40 (65.83)Time to use Facebook (min/day)

Discussion

Feasibility of the Intervention
We evaluated the feasibility of soliciting acceptable answers to
informational and emotional questions through the Facebook
News Feeds of caregivers. Based on participation and qualitative
feedback from participants, our study found friendsourcing to
be a feasible Web-based intervention for AD caregivers. Our
online support group and app successfully facilitated “pushing”
caregiver questions to the Facebook News Feed of participants,
allowing their Facebook friends to see and answer these
questions. We compared friendsourcing versus crowdsourcing
answers to caregiver questions. Both provided acceptable
answers as judged by content experts, as well as similar rates
of informational and emotional support messages. However,
we consistently found that friendsourcing provided significantly
higher rates of shared experiences as compared with
crowdsourcing.

While this approach was feasible to collect acceptable answers
in the short term, sustainability is an important concern for
social-microvolunteering systems [39]. For this system to
succeed in a full deployment, it would require a reliable set of
answerers, and the quality of responses would need to be
maintained despite the potential for answerer fatigue. This needs
to be explored further in future studies.

Central to obtaining support and responding to demands for
coping is the shared experience of group membership. Shared
experience has been identified as the basis for engagement in

peer support groups, because peers can provide a level of support
that may be unavailable through natural supports like family
and friends [52]. We designed our Web-based support
intervention to include friendsourcing rather than crowdsourcing,
for reasons of greater financial affordability and greater potential
for shared experiences.

Limitations
Low sample size was a drawback of this study and limits the
generalizability of our results. Our study was too small to
determine the effectiveness of the intervention on caregiver
outcomes. However, we noted that data trended toward an
improvement in caregiver self-efficacy, sense of support, and
perceived stress.

The generalizability of the populations who provided the
friendsourced and crowdsourced answers may also be limited.
Members of crowdsourcing platforms, specifically those on
Mechanical Turk, are likely to be more educated than the
average US population [53]. Any of a user’s Facebook friends
are most likely to be the same age as the user, demonstrating
the homophily of networks around age [54]. As a result, a
caregiver’s network may be composed of more adults with an
age demographic more likely to deal with AD in their spouses
or parents. Users of Mechanical Turk have traditionally skewed
younger [55,56], and recent estimates found that 88% of workers
were 49 years or younger [55]. Thus, these workers may not
have as much experience with AD.

The duration of this study was relatively brief at 6 weeks. It is
unclear whether a longer trial of an online support group and
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friendsourced answers would provide a greater benefit for AD
caregivers. However, Rains and Young’s 2009 meta-analysis
of peer support group outcomes suggest a longer trial would
provide greater benefits to caregivers [57].

Friendsourcing Versus Crowdsourcing
To the best of our knowledge, our study is the first to examine
friendsourcing and crowdsourcing as a tool to support caregivers
of people with AD. Studies have looked at medical and
behavioral science applications of crowdsourcing. Yu et al found
that medical pictogram responses from the crowdsourcing
platform Mechanical Turk were comparable with responses
solicited in laboratory studies [47]. They concluded that the
platform could be used as a low-cost alternative to traditional
experimental studies. Other work has found similar results in
using Mechanical Turk as a venue to collect survey responses
[58], run behavioral experiments [59], collect natural language
samples [60], and build more complex algorithms that leverage
human computation [61].

Social Media for Caregivers and Emotional Support
With the changes brought by Web 2.0, social media became
another means of collecting health care information [62].
Facebook remains the most widely used social media platform
among the 73% of online adults who use a social networking
website [63]. A few of the benefits of using social media as
reported by adults seeking health care information are
interactions with others with the same condition, increased
availability of information, and emotional support [52,64].
Tailoring information and experience to suit personal needs is
another benefit that draws users [52]. Caregiver use of the
Internet and social media is greater than that of noncaregivers.
In a survey of caregivers’ online health behaviors, caregivers
used the Internet to obtain health information more than
noncaregivers, at 72% and 50%, respectively [65]. In the same
survey, 52% of caregivers participated in online social activity
as compared with 33% of noncaregivers. [65].

Online peer support groups provide caregivers with a common
platform to address emotional needs [66,67]. In addition to
being able to share personal problems and stories and to seek
advice in an easy-to-access venue, caregivers also feel
empowered by the group experience that affords intimacy and
bonding [67]. Colvin et al reported that the anonymity afforded
by Internet-based social support made users more comfortable
with using online support groups as compared with their
face-to-face alternatives [68]. Also, the asynchronous and
immediate availability of information or answers to questions
accommodate caregiving needs, such as not having to leave the
care recipient and finding answers faster.

Ethical Considerations
The collaborative nature of social media leads to information
collated from disparate sources, which could be inconsistent
with a health care professional’s knowledge and opinions.
Peer-to-peer communication does not ensure the regulation and
validity of information. Users often report that they crosschecked
information online or waited for consensus to develop in a group
before they regard a piece of information as credible [69]. The
task of processing large volumes of online information and

deriving insights falls on the users. Medical providers often
express concerns that inaccurate health information will be
shared in online communities [70]. Most online communities
address this issue through online moderation.

For many online communities, moderation is limited to policing
of requests for answers to clinical questions. In these situations,
moderators will typically close a post and indicate to a user that
he or she should see his or her doctor to address this question
or a “SeeDoc” thread [29]. Downsides to this approach include
missed opportunities for sharing of experiences, informational
support, and emotional support. Some authors argue that peers
offer an expertise distinct from the medical expertise of health
care professionals [71].

In unmoderated online peer support groups, nonparticipation
or reading-without-posting behavior has been identified as a
drawback that reduces overall group interaction and the
development of mutual aid [30]. With our study design, we
showed that an online social media peer support group was
feasible. Moderation in our study reduced
reading-without-posting behavior.

Future Research
Work presented here included the limited analysis of the first
group of our study cohort. Following completion of the project
(2 more groups), we hope to gain further insights into how
member interaction is influenced by friendsourced answers. We
are also interested in learning how caregiver outcomes may be
modified by an online support group and friendsourced support.

A similar study with a larger sample size and longer intervention
is needed to determine the effectiveness of the intervention on
caregiver outcomes and the overall sustainability of the
intervention. Determination of effectiveness would also allow
for comparisons with other existing caregiver interventions. We
believe there would be value in adding caregiver mental health
outcomes to future studies, as a modification of these outcomes
by either crowdsourcing or friendsourcing could have wide
implications. Additionally, it would be helpful to redesign the
study to allow for a systematic comparison of support received
from crowdsourcing, friendsourcing, and interactions between
group members. Further study of the extended networks and
the impact of ad hoc supportive members is also needed. In
future work, we plan to complete a qualitative analysis of the
open-ended questions answered in the preintervention and
postintervention study interviews.

Friendsourcing and crowdsourcing offer new opportunities for
caregivers of people with AD to receive informational and
emotional support; however, concerns still exist around delivery
of inaccurate health information. More work needs to be done
to assess the quality of information received through these
platforms. The growth of social media and online health
community participation in the United States make the need for
this work even more important, as people are likely to continue
to use these online venues.

Conclusions
We found this asynchronous, online, closed group on Facebook
to be generally acceptable by the peer support group studied as
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a means to deliver support to AD caregivers. Implications could
be wide reaching if larger studies find a significant impact on
caregiver outcomes, as a similar intervention could be applied
to caregivers of other diseases, such as cancer, serious mental
illness, and developmental disabilities.

Both friendsourcing and crowdsourcing displayed potential as
novel delivery methods of emotional and informational support
to AD caregivers. Friendsourced answers demonstrated higher
rates of shared experiences, which suggests that friendsourcing
may be superior.

Acknowledgments
This work was funded by an Innovations grant from The Regenstrief Institute. We would like to especially thank Bill Bennett,
Alita Pinto, Richard Holden PhD, and Hugh Hendrie MB ChB DSc.

Conflicts of Interest
None declared.

References

1. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global prevalence of dementia: a systematic review
and metaanalysis. Alzheimers Dement 2013 Jan;9(1):63-75.e2. [doi: 10.1016/j.jalz.2012.11.007] [Medline: 23305823]

2. Goodman RA, Lochner KA, Thambisetty M, Wingo TS, Posner SF, Ling SM. Prevalence of dementia subtypes in United
States Medicare fee-for-service beneficiaries, 2011-2013. Alzheimers Dement 2017 Jan;13(1):28-37. [doi:
10.1016/j.jalz.2016.04.002] [Medline: 27172148]

3. Family Caregiver Alliance. Caregiver statistics: demographics. San Francisco, CA: National Center on Caregiving; 2016.
URL: https://www.caregiver.org/print/23216 [accessed 2016-10-16] [WebCite Cache ID 6lIwVUG5A]

4. Gaugler JE, Kane RL, Kane RA, Newcomer R. Unmet care needs and key outcomes in dementia. J Am Geriatr Soc 2005
Dec;53(12):2098-2105. [doi: 10.1111/j.1532-5415.2005.00495.x] [Medline: 16398893]

5. Gilhooly KJ, Gilhooly MLM, Sullivan MP, McIntyre A, Wilson L, Harding E, et al. A meta-review of stress, coping and
interventions in dementia and dementia caregiving. BMC Geriatr 2016 May 18;16:106 [FREE Full text] [doi:
10.1186/s12877-016-0280-8] [Medline: 27193287]

6. Goren A, Montgomery W, Kahle-Wrobleski K, Nakamura T, Ueda K. Impact of caring for persons with Alzheimer's disease
or dementia on caregivers' health outcomes: findings from a community based survey in Japan. BMC Geriatr 2016 Jun
10;16:122 [FREE Full text] [doi: 10.1186/s12877-016-0298-y] [Medline: 27287238]

7. Laks J, Goren A, Dueñas H, Novick D, Kahle-Wrobleski K. Caregiving for patients with Alzheimer's disease or dementia
and its association with psychiatric and clinical comorbidities and other health outcomes in Brazil. Int J Geriatr Psychiatry
2016 Feb;31(2):176-185. [doi: 10.1002/gps.4309] [Medline: 26011093]

8. Liu S, Li C, Shi Z, Wang X, Zhou Y, Liu M, et al. Caregiver burden and prevalence of depression, anxiety and sleep
disturbances in Alzheimer's disease caregivers in China. J Clin Nurs 2017 May;26(9-10):1291-1300. [doi: 10.1111/jocn.13601]
[Medline: 27681477]

9. Covinsky KE, Newcomer R, Fox P, Wood J, Sands L, Dane K, et al. Patient and caregiver characteristics associated with
depression in caregivers of patients with dementia. J Gen Intern Med 2003 Dec;18(12):1006-1014 [FREE Full text] [Medline:
14687259]

10. Schulz R, O'Brien AT, Bookwala J, Fleissner K. Psychiatric and physical morbidity effects of dementia caregiving:
prevalence, correlates, and causes. Gerontologist 1995 Dec;35(6):771-791. [Medline: 8557205]

11. Neundorfer MM, McClendon MJ, Smyth KA, Strauss ME, McCallum TJ. Does depression prior to caregiving increase
vulnerability to depressive symptoms among caregivers of persons with Alzheimer's disease? Aging Ment Health 2006
Nov;10(6):606-615. [doi: 10.1080/13607860600641036] [Medline: 17050089]

12. Russo J, Vitaliano PP, Brewer DD, Katon W, Becker J. Psychiatric disorders in spouse caregivers of care recipients with
Alzheimer's disease and matched controls: a diathesis-stress model of psychopathology. J Abnorm Psychol 1995
Feb;104(1):197-204. [Medline: 7897043]

13. Schulz R, Belle SH, Czaja SJ, McGinnis KA, Stevens A, Zhang S. Long-term care placement of dementia patients and
caregiver health and well-being. JAMA 2004 Aug 25;292(8):961-967. [doi: 10.1001/jama.292.8.961] [Medline: 15328328]

14. Yaffe K, Fox P, Newcomer R, Sands L, Lindquist K, Dane K, et al. Patient and caregiver characteristics and nursing home
placement in patients with dementia. JAMA 2002 Apr 24;287(16):2090-2097. [Medline: 11966383]

15. Schulz R, Mendelsohn AB, Haley WE, Mahoney D, Allen RS, Zhang S, Resources for Enhancing Alzheimer's Caregiver
Health Investigators. End-of-life care and the effects of bereavement on family caregivers of persons with dementia. N
Engl J Med 2003 Nov 13;349(20):1936-1942. [doi: 10.1056/NEJMsa035373] [Medline: 14614169]

16. Suehs BT, Shah SN, Davis CD, Alvir J, Faison WE, Patel NC, et al. Household members of persons with Alzheimer's
disease: health conditions, healthcare resource use, and healthcare costs. J Am Geriatr Soc 2014 Mar;62(3):435-441. [doi:
10.1111/jgs.12694] [Medline: 24576203]

JMIR Res Protoc 2017 | vol. 6 | iss. 4 | e56 | p. 13http://www.researchprotocols.org/2017/4/e56/
(page number not for citation purposes)

Bateman et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://dx.doi.org/10.1016/j.jalz.2012.11.007
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23305823&dopt=Abstract
http://dx.doi.org/10.1016/j.jalz.2016.04.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27172148&dopt=Abstract
https://www.caregiver.org/print/23216
http://www.webcitation.org/

                                            6lIwVUG5A
http://dx.doi.org/10.1111/j.1532-5415.2005.00495.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16398893&dopt=Abstract
http://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-016-0280-8
http://dx.doi.org/10.1186/s12877-016-0280-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27193287&dopt=Abstract
http://bmcgeriatr.biomedcentral.com/articles/10.1186/s12877-016-0298-y
http://dx.doi.org/10.1186/s12877-016-0298-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27287238&dopt=Abstract
http://dx.doi.org/10.1002/gps.4309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26011093&dopt=Abstract
http://dx.doi.org/10.1111/jocn.13601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27681477&dopt=Abstract
http://onlinelibrary.wiley.com/resolve/openurl?genre=article&sid=nlm:pubmed&issn=0884-8734&date=2003&volume=18&issue=12&spage=1006
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14687259&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8557205&dopt=Abstract
http://dx.doi.org/10.1080/13607860600641036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17050089&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7897043&dopt=Abstract
http://dx.doi.org/10.1001/jama.292.8.961
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15328328&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11966383&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa035373
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14614169&dopt=Abstract
http://dx.doi.org/10.1111/jgs.12694
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24576203&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


17. von Känel R, Mausbach BT, Patterson TL, Dimsdale JE, Aschbacher K, Mills PJ, et al. Increased Framingham Coronary
Heart Disease Risk Score in dementia caregivers relative to non-caregiving controls. Gerontology 2008;54(3):131-137
[FREE Full text] [doi: 10.1159/000113649] [Medline: 18204247]

18. Roepke SK, Chattillion EA, von Känel R, Allison M, Ziegler MG, Dimsdale JE, et al. Carotid plaque in Alzheimer caregivers
and the role of sympathoadrenal arousal. Psychosom Med 2011;73(2):206-213 [FREE Full text] [doi:
10.1097/PSY.0b013e3182081004] [Medline: 21217096]

19. Kiecolt-Glaser JK, Dura JR, Speicher CE, Trask OJ, Glaser R. Spousal caregivers of dementia victims: longitudinal changes
in immunity and health. Psychosom Med 1991;53(4):345-362. [Medline: 1656478]

20. Schulz R, Beach SR. Caregiving as a risk factor for mortality: the Caregiver Health Effects Study. JAMA 1999 Dec
15;282(23):2215-2219. [Medline: 10605972]

21. Christakis NA, Allison PD. Mortality after the hospitalization of a spouse. N Engl J Med 2006 Feb 16;354(7):719-730.
[doi: 10.1056/NEJMsa050196] [Medline: 16481639]

22. Thinnes A, Padilla R. Effect of educational and supportive strategies on the ability of caregivers of people with dementia
to maintain participation in that role. Am J Occup Ther 2011;65(5):541-549. [Medline: 22026322]

23. Gottlieb BH, Wolfe J. Coping with family caregiving to persons with dementia: a critical review. Aging Ment Health 2002
Nov;6(4):325-342. [doi: 10.1080/1360786021000006947] [Medline: 12425767]

24. Kneebone II, Martin PR. Coping and caregivers of people with dementia. Br J Health Psychol 2003 Feb;8(Pt 1):1-17. [doi:
10.1348/135910703762879174] [Medline: 12643813]

25. Pusey H, Richards D. A systematic review of the effectiveness of psychosocial interventions for carers of people with
dementia. Aging Ment Health 2001 May;5(2):107-119. [doi: 10.1080/13607860120038302] [Medline: 11511058]

26. Li R, Cooper C, Austin A, Livingston G. Do changes in coping style explain the effectiveness of interventions for
psychological morbidity in family carers of people with dementia? A systematic review and meta-analysis. Int Psychogeriatr
2013 Feb;25(2):204-214. [doi: 10.1017/S1041610212001755] [Medline: 23088896]

27. Helgeson VS, Gottlieb BH. Support groups. In: Cohen S, Underwood LG, Gottlieb BH, Fetzer Institute , editors. Social
Support Measurement and Intervention: A Guide for Health and Social Scientists. Oxford, UK: Oxford University Press;
2000:221-245.

28. Vlahovic T, Wang Y, Kraut R, Levine J. Support matching and satisfaction in an online breast cancer support community.
New York, NY: ACM Press; 2014 Presented at: SIGCHI Conference on Human Factors in Computing Systems; April
26-May 1, 2014; Toronto, ON, Canada p. 1625-1634. [doi: 10.1145/2556288.2557108]

29. Huh J. Clinical questions in online health communities: the case of “See your doctor” threads. CSCW 2015;2015:1488-1499
[FREE Full text] [doi: 10.1145/2675133.2675259] [Medline: 26146665]

30. Wilkerson D. Lurking behavior in online psychosocial discussion forums: theoretical perspectives and implications for
practice. J Technol Hum Serv 2016 Jul 02;34(3):256-266. [doi: 10.1080/15228835.2016.1193456]

31. van Mierlo T. The 1% rule in four digital health social networks: an observational study. J Med Internet Res 2014;16(2):e33
[FREE Full text] [doi: 10.2196/jmir.2966] [Medline: 24496109]

32. Nielsen J. Participation inequality: the 90-9-1 rule for social features. 2006. URL: https://www.nngroup.com/articles/
participation-inequality/ [accessed 2016-10-16] [WebCite Cache ID 6lJ2Lz1Fk]

33. Quinn A, Bederson B. Human computation: a survey and taxonomy of a growing field. New York, NY: ACM; 2011
Presented at: SIGCHI Conference on Human Factors in Computing Systems; May 7-12, 2011; Vancouver, BC, Canada p.
1403-1412. [doi: 10.1145/1978942.1979148]

34. Morris RR, Picard R. Crowdsourcing collective emotional intelligence. 2012 Presented at: Collective Intelligence Conference;
April 18-20, 2012; Cambridge, MA, USA.

35. Bernstein MS, Tan D, Smith G, Czerwinski M, Horvitz E. Personalization via friendsourcing. ACM Trans Comput Hum
Interact 2010 May 01;17(2):1-28. [doi: 10.1145/1746259.1746260]

36. Morris M, Teevan J, Panovich K. What do people ask their social networks, and why? A survey study of status message
q&a behavior. New York, NY: ACM Press; 2010 Presented at: SIGCHI Conference on Human Factors in Computing
Systems; April 10-15, 2010; Atlanta, GA, USA p. 1739-1748. [doi: 10.1145/1753326.1753587]

37. Zhang Y, He D, Sang Y. Facebook as a platform for health information and communication: a case study of a diabetes
group. J Med Syst 2013 Jun;37(3):9942. [doi: 10.1007/s10916-013-9942-7] [Medline: 23588823]

38. Burke M, Marlow C, Lento T. Social network activity and social well-being. New York, NY: ACM Press; 2010 Presented
at: SIGCHI Conference on Human Factors in Computing Systems; April 10-15, 2010; Atlanta, GA, USA p. 1909-1912.
[doi: 10.1145/1753326.1753613]

39. Brady E, Morris M, Bigham J. Gauging receptiveness to social microvolunteering. New York, NY: ACM; 2015 Presented
at: 33rd Annual ACM Conference on Human Factors in Computing Systems; April 18-23, 2015; Seoul, Republic of Korea
p. 1055-1064. [doi: 10.1145/2702123.2702329]

40. Bédard M, Molloy DW, Squire L, Dubois S, Lever JA, O'Donnell M. The Zarit Burden Interview: a new short version and
screening version. Gerontologist 2001 Oct;41(5):652-657. [Medline: 11574710]

41. Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J Health Soc Behav 1983 Dec;24(4):385-396.
[Medline: 6668417]

JMIR Res Protoc 2017 | vol. 6 | iss. 4 | e56 | p. 14http://www.researchprotocols.org/2017/4/e56/
(page number not for citation purposes)

Bateman et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.karger.com?DOI=10.1159/000113649
http://dx.doi.org/10.1159/000113649
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18204247&dopt=Abstract
http://europepmc.org/abstract/MED/21217096
http://dx.doi.org/10.1097/PSY.0b013e3182081004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21217096&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1656478&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10605972&dopt=Abstract
http://dx.doi.org/10.1056/NEJMsa050196
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16481639&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22026322&dopt=Abstract
http://dx.doi.org/10.1080/1360786021000006947
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12425767&dopt=Abstract
http://dx.doi.org/10.1348/135910703762879174
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12643813&dopt=Abstract
http://dx.doi.org/10.1080/13607860120038302
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11511058&dopt=Abstract
http://dx.doi.org/10.1017/S1041610212001755
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23088896&dopt=Abstract
http://dx.doi.org/10.1145/2556288.2557108
http://europepmc.org/abstract/MED/26146665
http://dx.doi.org/10.1145/2675133.2675259
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26146665&dopt=Abstract
http://dx.doi.org/10.1080/15228835.2016.1193456
http://www.jmir.org/2014/2/e33/
http://dx.doi.org/10.2196/jmir.2966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24496109&dopt=Abstract
https://www.nngroup.com/articles/participation-inequality/
https://www.nngroup.com/articles/participation-inequality/
http://www.webcitation.org/

                                            6lJ2Lz1Fk
http://dx.doi.org/10.1145/1978942.1979148
http://dx.doi.org/10.1145/1746259.1746260
http://dx.doi.org/10.1145/1753326.1753587
http://dx.doi.org/10.1007/s10916-013-9942-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23588823&dopt=Abstract
http://dx.doi.org/10.1145/1753326.1753613
http://dx.doi.org/10.1145/2702123.2702329
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11574710&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6668417&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


42. Steffen AM, McKibbin C, Zeiss AM, Gallagher-Thompson D, Bandura A. The revised scale for caregiving self-efficacy:
reliability and validity studies. J Gerontol B Psychol Sci Soc Sci 2002 Jan;57(1):P74-P86. [Medline: 11773226]

43. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med 1991;32(6):705-714. [Medline: 2035047]
44. Xie SX, Ewbank DC, Chittams J, Karlawish JHT, Arnold SE, Clark CM. Rate of decline in Alzheimer disease measured

by a Dementia Severity Rating Scale. Alzheimer Dis Assoc Disord 2009;23(3):268-274 [FREE Full text] [doi:
10.1097/WAD.0b013e318194a324] [Medline: 19812470]

45. Cummings JL, Mega M, Gray K, Rosenberg-Thompson S, Carusi DA, Gornbein J. The Neuropsychiatric Inventory:
comprehensive assessment of psychopathology in dementia. Neurology 1994 Dec;44(12):2308-2314. [Medline: 7991117]

46. Ellison N, Steinfield C, Lampe C. The benefits of Facebook “friends:” social capital and college students' use of online
social network sites. J Comput Mediat Commun 2007 Jul;12(4):1143-1168. [doi: 10.1111/j.1083-6101.2007.00367.x]

47. Yu B, Willis M, Sun P, Wang J. Crowdsourcing participatory evaluation of medical pictograms using Amazon Mechanical
Turk. J Med Internet Res 2013;15(6):e108 [FREE Full text] [doi: 10.2196/jmir.2513] [Medline: 23732572]

48. Mason W, Suri S. Conducting behavioral research on Amazon's Mechanical Turk. Behav Res Methods 2012 Mar;44(1):1-23.
[doi: 10.3758/s13428-011-0124-6] [Medline: 21717266]

49. Kittur A, Nickerson J, Bernstein M, Gerber E, Shaw A, Zimmerman J. The future of crowd work. New York, NY: ACM
Press; 2013 Presented at: 2013 Conference on Computer Supported Cooperative Work; February 23-27, 2013; San Antonio,
TX, USA p. 1301. [doi: 10.1145/2441776.2441923]

50. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006 Jan;3(2):77-101. [doi:
10.1191/1478088706qp063oa]

51. Wang Y, Kraut R, Levine J. To stay or leave? The relationship of emotional and informational support to commitment in
online health support groups. New York, NY: ACM Press; 2012 Presented at: ACM 2012 conference on Computer Supported
Cooperative Work; February 11-15, 2012; Seattle, WA, USA p. 833-842. [doi: 10.1145/2145204.2145329]

52. Moorhead SA, Hazlett DE, Harrison L, Carroll JK, Irwin A, Hoving C. A new dimension of health care: systematic review
of the uses, benefits, and limitations of social media for health communication. J Med Internet Res 2013;15(4):e85 [FREE
Full text] [doi: 10.2196/jmir.1933] [Medline: 23615206]

53. Ipeirotis PG. Demographics of Mechanical Turk. 2010. URL: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1585030
[accessed 2016-10-29] [WebCite Cache ID 6lc2RbbWG]

54. Ugander J, Karrer B, Backstrom L, Marlow C. The anatomy of the Facebook social graph. Ithaca, NY: arXiv, Cornell
University Library; 2011 Nov 18. URL: https://arxiv.org/pdf/1111.4503.pdf [accessed 2017-04-04] [WebCite Cache ID
6pTkbWk73]

55. Duggan M, Ellison NB, Lampe C, Lenhart A, Madden N. Social media update 2014. Washington, DC: Pew Research
Center; 2015 Jan 09. URL: http://www.pewinternet.org/2015/01/09/social-media-update-2014/ [accessed 2016-10-29]
[WebCite Cache ID 6lc2G09li]

56. Ross J, Irani L, Silberman M, Zaldivar A, Tomlinson B. Who are the crowdworkers? Shifting demographics in mechanical
turk. New York, NY: ACM; 2010 Presented at: CHI10 Extended Abstracts on Human Factors in Computing Systems; April
10-15, 2010; Atlanta, GA. USA p. 2863-2872. [doi: 10.1145/1753846.1753873]

57. Rains S, Young V. A meta-analysis of research on formal computer-mediated support groups: examining group characteristics
and health outcomes. Hum Commun Res 2009 Jul;35(3):309-336. [doi: 10.1111/j.1468-2958.2009.01353.x]

58. Kittur A, Chi E, Suh B. Crowdsourcing user studies with Mechanical Turk. New York, NY: ACM; 2008 Presented at:
SIGCHI Conference on Human Factors in Computing Systems; April 5-10, 2008; Florence, Italy p. 453-456.

59. Rand DG. The promise of Mechanical Turk: how online labor markets can help theorists run behavioral experiments. J
Theor Biol 2012 Apr;299:172-179. [doi: 10.1016/j.jtbi.2011.03.004]

60. Saunders DR, Bex PJ, Woods RL. Crowdsourcing a normative natural language dataset: a comparison of Amazon Mechanical
Turk and in-lab data collection. J Med Internet Res 2013 May 20;15(5):e100 [FREE Full text] [doi: 10.2196/jmir.2620]
[Medline: 23689038]

61. Little G, Chilton L, Goldman M, Miller R. Turkit: human computation algorithms on mechanical turk. New York, NY:
ACM; 2010 Presented at: 23rd Annual ACM Symposium on User Interface Software and Technology; New York, NY,
USA; October 3-6, 2010 p. 57-66.

62. Eysenbach G. Medicine 2.0: social networking, collaboration, participation, apomediation, and openness. J Med Internet
Res 2008;10(3):e22 [FREE Full text] [doi: 10.2196/jmir.1030] [Medline: 18725354]

63. Duggan M, Smith A. Social media update 2013. Washington, DC: Pew Research Center; 2013. URL: http://www.
pewinternet.org/2013/12/30/social-media-update-2013/ [accessed 2017-04-06] [WebCite Cache ID 6pX3tWBEU]

64. Cline RJ, Haynes KM. Consumer health information seeking on the Internet: the state of the art. Health Educ Res 2001
Dec;16(6):671-692 [FREE Full text] [Medline: 11780707]

65. Fox S, Duggan M, Purcell K. Family caregivers are wired for health. Washington, DC: Pew Research Center; 2013 Jun 20.
URL: http://www.pewinternet.org/2013/06/20/family-caregivers-are-wired-for-health/ [accessed 2016-10-16] [WebCite
Cache ID 6lJ7xNq2a]

66. Barak A, Boniel-Nissim M, Suler J. Fostering empowerment in online support groups. Comput Hum Behav 2008
Sep;24(5):1867-1883. [doi: 10.1016/j.chb.2008.02.004]

JMIR Res Protoc 2017 | vol. 6 | iss. 4 | e56 | p. 15http://www.researchprotocols.org/2017/4/e56/
(page number not for citation purposes)

Bateman et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11773226&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2035047&dopt=Abstract
http://europepmc.org/abstract/MED/19812470
http://dx.doi.org/10.1097/WAD.0b013e318194a324
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19812470&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7991117&dopt=Abstract
http://dx.doi.org/10.1111/j.1083-6101.2007.00367.x
http://www.jmir.org/2013/6/e108/
http://dx.doi.org/10.2196/jmir.2513
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23732572&dopt=Abstract
http://dx.doi.org/10.3758/s13428-011-0124-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21717266&dopt=Abstract
http://dx.doi.org/10.1145/2441776.2441923
http://dx.doi.org/10.1191/1478088706qp063oa
http://dx.doi.org/10.1145/2145204.2145329
http://www.jmir.org/2013/4/e85/
http://www.jmir.org/2013/4/e85/
http://dx.doi.org/10.2196/jmir.1933
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23615206&dopt=Abstract
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=1585030
http://www.webcitation.org/

                                            6lc2RbbWG
https://arxiv.org/pdf/1111.4503.pdf
http://www.webcitation.org/

                                            6pTkbWk73
http://www.webcitation.org/

                                            6pTkbWk73
http://www.pewinternet.org/2015/01/09/social-media-update-2014/
http://www.webcitation.org/

                                            6lc2G09li
http://dx.doi.org/10.1145/1753846.1753873
http://dx.doi.org/10.1111/j.1468-2958.2009.01353.x
http://dx.doi.org/10.1016/j.jtbi.2011.03.004
http://www.jmir.org/2013/5/e100/
http://dx.doi.org/10.2196/jmir.2620
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23689038&dopt=Abstract
http://www.jmir.org/2008/3/e22/
http://dx.doi.org/10.2196/jmir.1030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18725354&dopt=Abstract
http://www.pewinternet.org/2013/12/30/social-media-update-2013/
http://www.pewinternet.org/2013/12/30/social-media-update-2013/
http://www.webcitation.org/

                                            6pX3tWBEU
http://her.oxfordjournals.org/cgi/pmidlookup?view=long&pmid=11780707
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11780707&dopt=Abstract
http://www.pewinternet.org/2013/06/20/family-caregivers-are-wired-for-health/
http://www.webcitation.org/

                                            6lJ7xNq2a
http://www.webcitation.org/

                                            6lJ7xNq2a
http://dx.doi.org/10.1016/j.chb.2008.02.004
http://www.w3.org/Style/XSL
http://www.renderx.com/


67. Heller T, Roccoforte JA, Hsieh K, Cook JA, Pickett SA. Benefits of support groups for families of adults with severe mental
illness. Am J Orthopsychiatry 1997 Apr;67(2):187-198. [Medline: 9142352]

68. Colvin J, Chenoweth L, Bold M, Harding C. Caregivers of older adults: advantages and disadvantages of internet-based
social support. Fam Relat 2004 Jan;53(1):49-57. [doi: 10.1111/j.1741-3729.2004.00008.x]

69. Lederman R, Fan H, Smith S, Chang S. Who can you trust? Credibility assessment in online health forums. Health Policy
Technol 2014 Mar;3(1):13-25. [doi: 10.1016/j.hlpt.2013.11.003]

70. Johnson GJ, Ambrose PJ. Neo-tribes: the power and potential of online communities in health care. Commun ACM 2006
Jan 01;49(1):107-113. [doi: 10.1145/1107458.1107463]

71. Hartzler A, Pratt W. Managing the personal side of health: how patient expertise differs from the expertise of clinicians. J
Med Internet Res 2011;13(3):e62 [FREE Full text] [doi: 10.2196/jmir.1728] [Medline: 21846635]

Abbreviations
AD: Alzheimer disease
FBI: Facebook Intensity Scale
MOS: Medical Outcomes Study
PSS-14: Perceived Stress Scale-14
ZBI-12: Zarit Burden Interview Short Form

Edited by G Eysenbach; submitted 30.10.16; peer-reviewed by B Yu, TR Soron, I Tabatchnik; comments to author 22.12.16; revised
version received 02.02.17; accepted 19.03.17; published 10.04.17

Please cite as:
Bateman DR, Brady E, Wilkerson D, Yi EH, Karanam Y, Callahan CM
Comparing Crowdsourcing and Friendsourcing: A Social Media-Based Feasibility Study to Support Alzheimer Disease Caregivers
JMIR Res Protoc 2017;6(4):e56
URL: http://www.researchprotocols.org/2017/4/e56/
doi: 10.2196/resprot.6904
PMID: 28396304

©Daniel Robert Bateman, Erin Brady, David Wilkerson, Eun-Hye Yi, Yamini Karanam, Christopher M Callahan. Originally
published in JMIR Research Protocols (http://www.researchprotocols.org), 10.04.2017. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work, first published in JMIR Research
Protocols, is properly cited. The complete bibliographic information, a link to the original publication on
http://www.researchprotocols.org, as well as this copyright and license information must be included.

JMIR Res Protoc 2017 | vol. 6 | iss. 4 | e56 | p. 16http://www.researchprotocols.org/2017/4/e56/
(page number not for citation purposes)

Bateman et alJMIR RESEARCH PROTOCOLS

XSL•FO
RenderX

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9142352&dopt=Abstract
http://dx.doi.org/10.1111/j.1741-3729.2004.00008.x
http://dx.doi.org/10.1016/j.hlpt.2013.11.003
http://dx.doi.org/10.1145/1107458.1107463
http://www.jmir.org/2011/3/e62/
http://dx.doi.org/10.2196/jmir.1728
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21846635&dopt=Abstract
http://www.researchprotocols.org/2017/4/e56/
http://dx.doi.org/10.2196/resprot.6904
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28396304&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

