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Abstract

Background—The use of social media may be a valuable tool for dissemination of patient
education interventions. However, in Alzheimer’s disease (AD), little data exists about the
effectiveness, associated cost, or conditions for utilization.

Methods—Alzheimer’s Universe (www.AlzU.org) is an online educational portal that provides
evidence-based educational content for the public and a variety of activities related to optimizing
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AD management. The primary goal of our study was to assess the effectiveness of using the social
media platform Facebook.com as a tool to recruit subjects to visit AlzU.org via targeted
advertising and evaluate the associated costs. Secondary outcomes included AlzU.org join rates,
lesson and activity completion rates, user demographics and attitudes about the education research
platform.

Results—A total of $706 generated 4268 visits to AlzU.org via a series of page posts promoted
with targeted advertising to individuals with previously expressed interest in ‘Alzheimer’s
disease,’ to those who had ‘liked’ the Alzheimer’s Association page, and followers of
www.facebook.com/AlzheimersDisease. Advertising used different promotional taglines in the
Facebook Advertising manager tool using ‘Cost Per Click’ and the ‘Optimized for Engagement’
settings. Across all strategies combined, 503 visitors joined AlzU.org (11.8% join rate), 412
engaged with at least one lesson/activity (82%), and 100 completed all available lessons and
activities (19.8%). Users were primarily women (79.8%) and the most common age group was
50’s (43.3%, range 22-92). The majority joined AlzU.org to learn more about AD prevention or
treatment (66.3% and 65.3%, respectively). Over 90% were satisfied with their experience.

Discussion—Subjects were quickly and cost-effectively recruited to AlzU.org. Completion rates
of education content and activities were adequate, and subjects were highly satisfied with their
experiences. Overall, targeted advertising on Facebook.com was an effective means of
disseminating AD education online.
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Facebook; healthcare education; neurology education research; social media
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Introduction

Internet-based educational interventions have the potential to help reduce and delay the
global burden of disability of dementia due to Alzheimer’s disease (AD). Web-based
educational interventions have been effective in eliciting behavioral change in a variety of
common chronic medical conditions (e.g. depression, obesity) however these strategies have
not been well-studied in AD, nor have they compared single strategies head-to-head, or
addressed differences among learners [1-3]. Moreover, limitations exist with current
measures of AD knowledge, including limits in scope and out-datedness [4].

Individuals at risk, and patients across the three stages of AD (Stage 1: pre-clinical AD,
Stage 2: mild cognitive impairment due to AD, and Stage 3: dementia due to AD) may
benefit from rigorously tested educational methods based on the wide range of evidence-
based interventions currently available, and those yet to come. However, a key question for
AD prevention education remains: if high-quality, effectiveness-proven, online educational
interventions are developed, will they be utilized? Although the internet brings opportunity,
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it is necessary to identify optimal strategies to disseminate content to those interested in AD
prevention, and to better understand the target population’s demographics, learning needs
and strategies, and specific subtopic interests.

It is important to consider social media as a tool for recruiting users. Although the most
efficient and cost-effective means of education is unknown, several studies have used
Facebook.com and other social media channels to identify topics of interest to the public,
uncover gaps in knowledge, provide educational adjuncts for patients, and initiate online
discussions to foster engagement and information sharing in the community [5,6]. A report
on the re-launch of the NIH’s National Kidney Disease Education Program (NKDEP)
highlighted the value of social media in building resources that directly target consumer
interests [7]. The developers of the NKDEP, which offers comprehensive educational
materials and resources for patients, caregivers, and healthcare providers, used software to
identify conversations on chronic kidney disease (CKD) taking place in social media
communities such as Facebook, Twitter, and blogs. This served as a type of needs
assessment, providing information on what educational materials would be most valuable to
users. Further, they established a presence on Facebook and Twitter to moderate discussions
on CKD, but also to refer users to the NKDEP’s resources. The NKDEP’s social media
presence has resulted in over 10,000 unique impressions and 600 shares of its content per
month. Clearly, social media is poised to be a key player in health-related education for both
patients and providers.

Yet, there is relatively little evidence of demonstrably effective neurology education [8].
Gaps have been uncovered in the quality of current educational resources available for AD
patients and caregivers in the subject of nutrition [9]. There are few high-quality studies in
AD education. One RCT focused on undergraduate medical education [10], and another on
using health information technology to improve targeted delivery of AD educational tools
for patients and healthcare providers [11]. The use of technology for educational behavior
therapy interventions was studied in moderate AD and demonstrated improvements in
activities of daily living (ADL) performance and mood [12]. A comparison of a standard
website versus another geared for early dementia found that reduction of click choices
helped participants focus on AD content [13]. Caregivers increasingly turn to the web for
eldercare information and support [14] and family caregivers are more technologically savvy
than non-caregiver peers (especially in terms of web/mobile usage). Given their propensity
to actively seek education [15], it is important to deliver high-quality resources using
contemporary platforms that appeal to these individuals and are easily accessible.

Evidence suggests that interactive web-based applications may engender deeper learning
than does reading information, however this has not been rigorously tested in AD [16].
Interactivity is one of Pelz’s three fundamental elements of success for achieving better
online learning outcomes [17]. Interactivity constitutes any task that enables the user to
interact with the software. The addition of an online, interactive educational webinar
(including evidence-based interventions that may mitigate risk against cognitive decline) to a
written-only (Alzheimer’s Association pdf-pamphlet) curriculum led to significant
improvements in medical knowledge in caregivers and family members of AD patients (n=
750) recruited via Facebook.com [18]. Investigators concluded that further studies were
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warranted to assess effectiveness of, and user perceptions about, educational tools accessible
across platforms (e.g. web, mobile, tablet), since a major limitation was mobile/tablet device
inaccessibility.

To build upon this research and address unmet educational needs of individuals at risk for
AD, we built Alzheimer’s Universe (www.AlzU.org). AlzU.org provides a technological
platform to offer current and comprehensive evidence-based educational content, while also
providing the tools necessary to study their effectiveness. Assessment is facilitated via a
customized AD learning management system (LMS) and database (built within AlzU.org).
Measures are also recorded using features from a pre-existing LMS (Articulate Online) and
AD clinical research tool, called the AD-Nutrition Tracking System (AD-NTS), which
records longitudinal lifestyle patterns and can be used to evaluate outcomes [19]. Therefore,
AlzU.org is unique in that it serves as both a repository of educational materials, as well as
an education research tool with the capability to both randomize users to different learning
methods and track users’ completion and learning outcomes. We developed the web-based
platform and education materials using methods to optimize learning outcomes and user
experience. For example, when users create an account, a welcome email is sent and they
then choose an avatar image, which has been shown to enhance behavioral change [20].
AlzU.org has been shown to significantly increase knowledge about AD and willingness to
join AD prevention clinical trials and engage in risk-reducing behaviors [21].

In the current study, our primary outcome measure was to assess the effectiveness of using
targeted advertising on Facebook.com to recruit subjects to visit AlzU.org and evaluate the
associated costs. Our secondary outcomes were rates of joining of AlzU.org, lesson and
activity completion rates, user demographics and attitudes about the education platform.

IRB-approval was obtained from Weill Cornell Medicine.

Advertising Strategy

Using Facebook.com, a series of page posts asked users to volunteer to join AlzU.org. Posts
were promoted with targeted advertising to individuals in the US, age 25+, with previously
expressed interest in ‘Alzheimer’s disease,” or who had ‘liked’ the Alzheimer’s Association
page. Targeted advertising was performed using the Facebook Advertising manager tool, and
divided into two campaigns with two different promotional taglines. Each campaign used a
different method to bid for user clicks. In one campaign, we used the “Cost per Click’
method with bids starting at $0.26 per click, and in the other, we used the ‘Optimized for
Engagement’ setting, in which the Facebook Advertising Manager sets the bid most likely to
obtain the most traffic for the lowest cost over time. The goal was to advertise until 100
users completed all available lessons and activities (Table 1) and post-survey (< 1 h, total).

Assessment measures and educational content

After joining AlzU.org, a pre-survey collected basic demographic information, health and
lifestyle patterns (e.g. height, weight, exercise and dietary patterns), and computer use
patterns. The user was then asked to complete two lessons focused on the AD Statistics and
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Public Policy (Lesson 1) and the Stages of AD (Lesson 2) (Figure 1). Users were also asked
to watch several short videos (e.g. Introduction to the Brain, Introduction to AlzU.org) and
use the AD-NTS (www.alzheimersdiet.com/AlzU), which is a web-based platform that
allows users to track information relevant to AD management online (e.g. medication,
nutrition, biomarkers, exercise) [19]. After completing lesson and activity content, a post-
survey assessed Likert-scale ratings on several website usability parameters and user
satisfaction. Pre- and post-surveys are otherwise managed by Survey Monkey
(surveymonkey.com). Tracking code was embedded in all pages on AlzU.org in order to be
able to view visitor paths and click through on the site (via statcounter.com).

Using a series of four page posts with two different promotional taglines, ad performance
was reassessed every 3 days. The highest performing ads were continued and the lowest
performing ads discontinued. A total of $706 generated 1291 clicks to the AlzU.org join
page. An additional 2977 visits were obtained through a variety of other sources, which
showecased the virility of social media (e.g. post shares). Unique visits were obtained through
Facebook News Feed announcements when users ‘liked’” www.facebook.com/
AlzheimersDisease (all at no additional direct cost), and also through direct referrals when
users forwarded welcome emails (sent after joining) to family and friends. Advertising
budgets were titrated and eventually stopped once the pre-set goal of 100 users completing
all lessons and activities (Table 1) was met.

Primary outcome measure

Advertising performance and costs

Advertisement 1 (Figure 2) used the tag-line “You can make a difference in the fight against
Alzheimer’s in the next 30 min.” It was promoted to an audience of 1.5 million (age 25+)
and reached 54,000 individual impressions using Facebook’s Auto Optimized for
Engagements method. We spent a total of $357 ($0.21/engagement, $0.53/click), and
obtained 772 post likes, 671 website clicks, and 89 post shares.

Advertisements 2 through 4 used the tag-line: “We Need Your Help! Advance Alzheimer’s
Research & Learn about AD Online. Sign-Up Today.” #2 was promoted to an audience of
1.9 million (age 25+) and reached 40,000 (Method: Cost per click, Bid = $.26). Total spent:
$259 ($.62/click); post likes: 672; website clicks: 412; post shares: 174. #3 was promoted to
an audience of 1.5 million (age: 35+) and reached 9800 (Method: Auto Optimized for Post
Engagements). Total spent: $60 (.19/engagement, .50/click); post likes: 157; website clicks:
120; post shares: 37. #4 was promoted to an audience of 22,000 (fans of
www.facebook.com/AlzheimersDisease (age: 35+) and reached 3200 (Method: Auto
Optimized for Post Engagements). Total spent: $30 (.10/engagement, .34/click); post likes:
142; website clicks from ad: 88; post shares: 50.
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Secondary outcome measures

Response rates

Of the 4268 unique visits to AlzU.org (Figure 3), 503 visitors signed up for a user account
(11.8% join rate). 412 completed at least one lesson or activity (82%), 269 completed the
baseline survey (53.5%) which took ~5 min to complete, and 100 registered users completed
all requested lessons, videos, and a post-survey (Table 1, 19.9% of registered users) which
took < 30 min to complete for 49.3% of users, and 31-60 min to complete for 43.7% of
USers.

Demographics

Registered users were primarily women (79.8%) and the most common age group was 50’s
(43.3%), with a wide range in ages from 30’s to 90’s. In terms of relationship to AD, the
largest single category of users identified themselves as children of patient with AD (58%),
with next largest category having no personal connection to AD, but desiring to learn more
(9.9%). 40.2% of users reported High School/Secondary as their highest level of education.
66.3% joined to learn more about AD prevention, and 65.3% joined to learn more about AD
treatment. 58.2% use the internet > 10 h per week. 29.7% reported exercise < 30 min/week
and the average BMI for all users was 27.3. 42.2% reported that 40%-60% of their dietary
intake is composed of carbohydrates. See Table 2 for additional results.

Usage patterns

63.4% of the users viewed the course via a laptop or desktop computer (most common
browser was Internet Explorer, 19.6%), and 31.2% used an iPad. Yahoo and Gmail were the
most common email address used to signup (23.7%, each). See Table 3 for additional results.

Respondent ratings — pre-survey

Over 95% felt there was a great need for AD education efforts and use the Internet to read
about health topics. 62% felt that they were unaware of the latest strategies that may reduce
AD risk or delay its onset, and 69% felt unaware of the latest AD treatments.

Respondent ratings — post-survey

The vast majority of users were satisfied with their experience, with approximately 90%
selecting ‘strongly agree’ or ‘agree’ to express they were glad they joined, liked the website,
and planned on completing all 25 lessons upon launch. 79% felt they would use the AD-
NTS.

Discussion

Using targeted Facebook advertising, we were quickly, and cost-effectively, able to recruit a
sufficient group of AlzU.org users who were highly motivated to learn more about AD
online. The most common reason for joining was to learn more about AD prevention,
followed by AD treatment. Participation and response rates were adequate, which may have
been a function of high inherent motivation to learn due to the immense emotional and
personal toll the disease takes on both patients and family alike. The vast majority were
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highly satisfied with their experiences on AlzU.org, and represented a wide range of ages.
Children of AD patients were the most common users, and on the whole the group was tech
savvy.

Prior to recruiting users to AlzU.org, our research team spent considerable time using the
site in order to simulate the user experience. We found many correctable errors (e.g. email,
browser and platform formatting issues, broken links, user flow issues) that were fixed
before recruitment began. Testing on a broad range of devices and software is also essential
for positive user experiences, and may have contributed to the favorable lesson and activity
completion rates. We also carefully watched visitor paths and were able to proactively
address common points of drop off (usually due to unclear instructions, or asking the user to
do too many steps at once).

While cost of dissemination via advertising may be prohibitive in the long term, we
capitalized on the strengths of social media virility by asking users to share the posts and
website information with their friends and family. We also asked users to forward welcome
emails to others who may be interested in learning more about AD prevention and treatment.
The most successful and least expensive post engagement was by a direct post on a page
with followers who had built a relationship with the page (www.facebook.com/
AlzheimersDisease), which led to higher participation. Overall, a cost of ~$7 per user to
complete the first part of the introductory course was cost effective in the initial stages of
development of AlzU.org.

Several issues require further investigation. While the goal of our study was to use Facebook
as a tool to recruit users to join AlzU.org on the whole, we did not specifically consider the
differential effectiveness of assorted message types, nor did we assess the effect of using
page posts that were not boosted by paid advertisements or sponsored posts. However in this
study, we have shown that recruiting users to an online AD educational platform via targeted
Facebook advertising using the Auto Optimized for Engagement and Cost per click method
is feasible. Additional studies are needed to examine whether more targeted and well-
designed messages that do not use paid advertising are effective in recruiting users to
AlzU.org.

While there has been progress in our understanding of managing the spectrum of AD, to our
knowledge there have been no prior rigorous studies to assess strategies to share these
advances with the public [22]. By connecting this information with the public, educational
interventions have great potential to positively impact outcomes. Advantages to sharing tools
online include large audience reach and improved access where local support is insufficient.
It can take 15-20 years for knowledge generated by randomized controlled trials to be
incorporated into standard care [23]. The rapid advancement of medical knowledge and
growing complexity of the health care system has contributed to a gap between evidence-
based care and current practices, with a need to find ways to narrow that divide. Collecting
and disseminating effectiveness-proven educational tools, in parallel with scientific advances
toward AD prevention, is essential toward minimizing this gap.
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Based on data collected from users in this targeted advertising period, we were able to
further refine AlzU.org and improve content structure and delivery for the remaining lessons
and activities. Upon full public launch, the effectiveness of our course and available
activities will be assessed over time. We aim to expand upon prior research and a web-based
course on AD that promotes behavioral change (e.g. dietary and other brain-healthy lifestyle
changes as measured by AD-NTS, likelihood to see a physician for AD risk reduction,
and/or participation in a clinical trial), and improve medical knowledge about AD
prevention, treatment, diagnosis, pathophysiology, and more (Figure 4). This research will
provide critical information on how to most effectively deliver information about AD to
those at risk and those already diagnosed, as well as contribute to the broader corpus of
research on health education guidelines and theory. Development of easily accessible,
effectiveness-proven educational tools to aid in patient care have the potential to have a
positive impact on millions of individuals with AD, and the many more who are at risk.

If one type of educational strategy demonstrates superiority over another, or if certain learner
types respond better than others, this will set the stage for better targeted, hypothesis-driven
educational interventions. Longer term goals would be to integrate the most effective
educational tools into the electronic health record for more reliable and timely delivery to
patients at risk, or those diagnosed with AD. Further rigorous efforts toward assessing
outcomes of educational interventions in AD prevention are indeed warranted.
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#  Introductory Course

General

Introduction & Overview of AD - Statistics and Public Completed
Policy January 30, 2015, 4:39 pm

Introduction & Overview of AD - The Stages of AD Completed
January 30, 2015, 10:12 am

Overview of AD Risk Factors

Diagnosis of AD Not Yet Av

Figure 1.
AlzU.org Lesson Menu.
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Alzheimer's Disease
aﬂi' Published by April 16,2014 - @

You can make a difference in the fight against Alzheimer’s in the next 30
minutes.

Visit www.AlzU.org/SignUp - We need your help.

You can provide our team at Weill Cornell Medical College and NewYork-
Presbyterian Hospital with valuable information to help AD caregivers,
children and other family members of people with AD, as well as people
with AD. We will also select one person at random to receive a $100
Amazon Giftcard.

Welcome to Alzheimer's Universe

We need your help! You can make a difference in the fight against Alzheimer's in the
next 30 minutes.

ALZU.ORG

90,368 people reached « View Results

Figure 2.
Facebook.com advertisement example.
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Figure 4.
AlzU.org Activities Menu.
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Table 1

AlzU.org lessons and activities.

Components and Approximate L ength to Complete

1. Introductory Survey (5 min)

2. Introduction to Alzheimer’s Universe video (5 min)

« overview of website, education research study, and instructions

3. Introduction to the Brain video (5 min)

« overview of terminology used in lessons

4. Lesson 1: AD Statistics & Public Policy (8 min)

5. Lesson 2: Stages of AD (based on the 2011 NIA/AA Criteria, 9 min)
6. AlzU.org Promotional Videos

« Video #1 (60 s, highly interactive)

* Video #2 (90 s, less interactive)

7. AD-Nutrition Tracking System (AD-NTS)

« AlzU.org-integrated tool to facilitate outcomes research of lifestyle behaviors

8. Post-Survey (5 min)
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Table 2
Demographics.
Statement Percent
Sex
Female 79.8
Male 19.1
Prefer not to say 11
Age
30’s and below 5.5
40’s 12.2
50’s 43.3
60’s 211
70’s 16.6
80’s 3.3
90’s and above 11
Relation to AD
Child of a person with AD 58.0
No personal connection to AD, but | want to learn more 9.9
Other relative of person with AD 9.4
Spouse or partner of a person with AD 7.7
Friend of a person with AD 6.1
Grandchild of a person with AD 5.0
Person with memory loss, but not AD 2.2
Person with mild AD 11
Highest Level of Education
HS/Secondary 40.2
Postgraduate degree 24.1
Associate degree 18.4
Bachelor degree 16.1
Prefer not to say 11
Exercise Habits (per week)
0-30 min 29.7
31-90 min 253
> 150 min 20.9
91-150 min 19.8
Reason for Joining AlzU.org
To learn more about AD Prevention 66.3
To learn more about AD Treatment 65.3
Have/Had a Family Member with AD 63.2
To learn as much related to AD 57.9
To learn more about AD caregiving 46.3
Knows someone with AD 232
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Statement Per cent

Unpaid caregiver of person with AD 13.7
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Table 3

Usage patterns.

Statement

Per cent

Devices or Internet Browser used
iPad
Computer — Internet Explorer
Computer — Google Chrome
Cell phone — iPhone
Computer — Firefox
Cell phone — Android (including Samsung, HTC, Sony, LG, Motorola)
Computer — Safari
Tablet — Samsung Galaxy
Devices people will use to complete lessons
Laptop or desktop computer
Tablet (iPad)
Cell phone (iPhone)
Cell phone — Android (including Samsung, HTC, Sony, LG, Motorola)
Tablet (other)
Email Service Utilized
Yahoo
Gmail
AOL
Hotmail

\erizon

21.7
19.6
13.0
12.0
9.8
8.7
7.6
43

63.4
31.2
16.1
12.9
10.8

23.7
23.7
13.4
51
3.0
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