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Abstract

Background: Degenerative Cervical Myelopathy (DCM) is a syndrome of subacute cervical spinal cord compression due to
spinal degeneration. Although DCM is thought to be common, many fundamental questions such as the natural history and
epidemiology of DCM remain unknown. In order to answer these, access to a large cohort of patients with DCM is required.
With its unrivalled and efficient reach, the Internet has become an attractive tool for medical research and may overcome these
limitationsin DCM. The most effective recruitment strategy, however, is unknown.

Objective: To compare the efficacy of fee-based advertisement with alternative free recruitment strategiesto a DCM Internet
health survey.

Methods: An Internet health survey (SurveyMonkey) accessed by anew DCM Internet platform (myelopathy.org) was created.
Using multiple survey collectors and the website's Google Analytics, the efficacy of fee-based recruitment strategies (Google
AdWords) and free aternatives (including Facebook, Twitter, and myelopathy.org) were compared.

Results: Overall, 760 surveys (513 [68%] fully completed) were accessed, 305 (40%) from fee-based strategies and 455 (60%)
from free aternatives. Accounting for researcher time, fee-based strategies were more expensive ($7.8 per response compared
to $3.8 per response for free aternatives) and identified aless motivated audience (Click-Through-Rate of 5% compared to 57%
using free alternatives) but were more time efficient for the researcher (2 minutes per response compared to 16 minutes per
response for free methods). Facebook was the most effective free strategy, providing 239 (31%) responses, where asingle message
to 4 existing communities yielded 133 (18%) responses within 7 days.

Conclusions: The Internet can efficiently reach large numbers of patients. Free and fee-based recruitment strategies both have
merits. Facebook communities are arich resource for Internet researchers.

(JMIR Res Protoc 2018;7(2):€18) doi: 10.2196/resprot.6567
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Introduction

Degenerative Cervical Myelopathy (DCM) is a syndrome of
cervical cord compression secondary to degenerative disease
of the cervical spine [1]. Causative pathology includes disc
herniation, osteophyte formation and ligament hypertrophy or
ossification. Symptoms are often initially subtle and mislabelled
as"old age."

Evidencefrom radiological series suggest 30%-59% of healthy
individuals above the age of 50 show compression of the spinal
cord on magnetic resonance imaging scans [2-4], of which up
to 34% will develop myelopathy [5,6]. This equates to an
estimated prevalence of 5% in patients over 50.

The epidemiology of DCM is poorly characterised at present,
therefore such numbers are estimates [1]. The cause for thisis
multi-factorial but in part due to most research deriving from
surgical studies [7], which only capture a sub-population of
DCM patients. At present, not all DCM patients will reach
specialist services and not all DCM patients will undergo
surgery.

The Internet has become an attractive tool for medical research
[8-10]. It enables access to individuals from across the globe
who are of different ethnicities and socioeconomic backgrounds
[11,12]. This access can be achieved in an unrivalled cost- and
time-efficient manner. Therefore, for DCM, this presents an
exciting opportunity to reach alarger, perhaps more complete,
population and advance our understanding of the disease.

At present, most medical Internet research uses online
guestionnairesfor data collection. Questionnaires are aresearch
tool which can be completed by respondents anywhere at any
time. Given the recognized significance of Patient Reported
Outcome Measures[13], questionnaires, whether online or not,
areamainstay of clinical research.

Health surveys are notoriously difficult to recruit to [9]. Many
different techniques have been trialled, including face-to-face
events[11,12,14,15], print media[14-16], email [14,15,17,18],
paid for Internet [14,18] or socia media [12,15,16,18-22]
advertising, social mediaengagement [11,15,17,18,21-25], and
the use of incentives [17]. However, an optimum recruitment
strategy has not yet emerged [9].

Comparing these studies to identify the most effective strategy
islimited as many studies either do not provide a comparison
arm or they bundle strategies together. Additionally, the
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implications of whether different strategies work across health
research or are specific to certain conditions is unclear.
Regardless, similar themes appear to be emerging; studies are
moving away from print media or face-to-face strategies to
Internet-based strategies[14,15,17]. Of these Internet strategies,
Internet advertising specifically using Google AdWords or
Facebook adverts, and/or social media engagement appear most
popular and successful [12,20,22-24]. Google AdWords and
Facebook Adverts are paid-for services whereas socia media
isfree. A direct comparison of these methods has not been made
specifically but cost-free options are clearly attractive if
adequately effective.

Our overall objective, therefore, wasto investigate whether the
Internet could enable usto reach patientswith DCM efficiently
and on alarge scale, and ask them about their disease and its
consequences. In the absence of an idea Internet recruitment
strategy [9], we trialled fee-based methods (Google AdWords)
and free methods (including social media and devel opment of
a condition specific website). We present a comparison of our
experience and discuss their implications for others.

Methods

Ethical approval for this survey was granted by the University
of Cambridge (Cambridge, UK). The survey was hosted on
Survey Monkey (SurveyMonkey, California, USA) and
contained 38 questions.

Tracking Recruitment Strategies

The SurveyMonkey advanced pro package was purchased to
allow a single survey to have multiple collectors. A collector
is a point of entry to the survey, which, in this study, was a
custom URL. By using adifferent collector for each recruitment
strategy, their individual performance could be tracked (Figure
1). These URL swere acombination of |etters and numbersand
were hidden from search enginelistings, thusthey were unlikely
to be accessed directly.

Consequently, accessto the survey waslimited to landing pages
hosted on our newly created DCM Internet platform,
myelopathy.org. This enabled &l traffic to be monitored
precisely using Google Analytics (Google, California, USA).
One landing page was accessible directly from the website and
open to search engine listing. This was the portal for tracking
free recruitment strategies. Google AdWords (Google,
Cdlifornia, USA) adverts were directed to blind weblinks for
myelopathy.org, hidden from search engine listing (Figure 1).
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Figure 1. A flowchart describing the different access points (blue boxes) and flow to the survey, along with how they were tracked (orange boxes).
Google AdWords adverts directed individuals to hidden landing page(s) at www.myelopathy.org, where interested viewers could click through to the
survey at SurveyMonkey. All alternatives were directed to an open landing page and then to the survey. SurveyMonkey tracked respondents based on
the URL used to access the survey. All prior data was tracked using Google Analytics and/or Google Console.

Survey Monkey ® Collectors

Google Analytics ® or Google Console ®

diM1YELOPATHY.ORG

Source of
Users:
Internet Search
Social Media
3 Party Referral
Myelopathy.org
Direct

facebook on

Source of
Users:

Google AdWord

Adverts 2l

Free Survey Landing Page,
available for search engine listing

Survey at Survey Monkey ®
(Specific Collectors)

Paid for Survey Landing Page,
blinded from search engine listing

Survey at Survey Monkey ®
(Specific Collectors)

Recruitment Strategies. Fee-Based M ethods (Google
AdWords)

Google advertising was capped at $15 per day. Other constant
settings included using both the “ Search Network” (appearing
on the Google search engine) and the “Display Network”
(appearing on third-party applications, through their embedded
Google adverts), and alowing Google to optimize advert choice
based on their overall performance (option “optimize for
clicks’). Advertisement was limited to an English-speaking
audience, prioritizing North America, Australia, and the UK.

Adverts were created within a single group so that they would
be displayed against al chosen keywords. Two adverts were
developed using Google AdWord advice pagesonly (Figure 2).
The research team had no prior experience with online
advertising. Themes taken from these advice pages included
using a relevant keyword within the title (“myelopathy”),
identifying who you are (“Uni Cambridge” and
“www.myel opathy.org”), what you are offering and what makes
you unique (“Help Research”). With regardsto this|atter aspect,
the only variations were whether “ Please compl ete our survey”
or “Wondering whether surgery is right?’ were used. These
adverts remained unchanged throughout the period of Google
AdWord advertising for comparison.

Keywords were author-selected based on their theoretical
relevance. Google Trends (Google, California, USA) was used
to suggest related search terms. Chosen keywordswere adapted
and refined based on performance metrics.

Recruitment Strategies. Free Methods
Website

The website (www.myelopathy.org) was developed using
Weebly (Weebly, San Francisco, USA). The intended target
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audience was patients, so initial content was produced to explain
thedisease, its symptoms, and itstreatments. Each week further
content was added, including further generic content, as well
as expert articles, patient stories, and blog entries concerning
the latest research. The home page opened with an advert for
the survey and additional content included links to the survey.

The website was submitted to Google Search Console (Google,
Cdlifornia, USA) for indexing, which was compl eted November
2, 2015. Alongside Google Analytics, Google Search Console
was used to track the website's overall performance in Google
search returns. Thisisarelatively new service and datais only
available from May 2016.

Social Media

Along with the website, a Twitter (Twitter, California, USA)
account (@myelopathyorg) and a Facebook (Facebook,
Cdlifornia, USA) page (www.facebook.com/myel opathy) were
created. Website content was promoted, including postings and
tweets using these accounts.

In addition, active related Twitter users/organizations (such as
charities) and Facebook groups were approached to advertise
the survey. Users, organizations, or Facebook groups were
targeted a maximum of two times, at least 1 month apart.
Facebook groupswere approached using aresearcher’s personal
Facebook profile, ensuring their privacy settingswere optimized
(as Facebook does not permit an organization to directly join
groups). Permission from group administrators was sought
before posting in closed Facebook Groups. The resultant post
was made either by the researcher or the group administrator
depending on their preference.
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Figure 2. Comparison of different Google Advert types. One style advertised a clinical survey whilst another advertised information about surgery.
Information about surgery was chosen, as surgery isthe only treatment for Degenerative Cervical Myelopathy (DCM) and is the major focus of patient
discussion following diagnosis. CTR: click-through-rate; CPC: cost-per-click.

Example Advert

Suffering Myelopathy?
Please complete our Survey!

Help Research @ Uni Cambridge

www.myelopathy.org

Usage (%) 35.1
Impressions 398763
Clicks 1199
CTR 0.3
Spend ($) 405.93
CPC ($) 0.34
Completed Surveys 63
Conversions 0.02
(Impressions per

Surveys) (%)

Click Conversions (Clicks 53
per Survey Response)

(%)

Cost per Survey S6.3

Response ($)

Potential Facebook groups or organizations and Twitter users
or organizations were identified by searching the platforms for
“myelopathy” and related disease specific terms. Initial
approaches were simply as informal tweets (Twitter) or direct
messages (Facebook and Twitter). No specific template was
used. Social medialinkswere embedded with Urchin Tracking
Module codesto alow Google Analyticsto register their impact
individually.

Third-Party Websites

Related online content providers were approached to reference
myelopathy.org. Google and Yahoo email indexes were not
explored given the poor response by Morgan et al (2013)[18].

Study Structure and Analysis

Myelopathy.org went live October 1, 2015. Recruitment
strategies commenced November 2, 2015. Theinitial four-week
period was used asa control period to test the platform, register
with Google Search Console, and measure any preintervention
traffic. The total available budget for Google AdWords was
$2200 and this was continued until this budget was exhausted.

The principa outcome to evaluate recruitment strategies was
the number of survey responses. Complete survey responses
(ie, questionnaires answered in full) were differentiated from
incomplete responses. The completion rate was the proportion
of fully completed survey responses.

Metrics of Google AdWord advert performance included
impressions (number of timesthe advert or link was displayed),
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Suffering Myelopathy?

Wondering whether surgery is right?
Help Research @ Uni Cambridge
www.myelopathy.org

64.9
738763
4439
0.6
1833.97
0.41
242
0.03

5.5

$7.6

clicks (number of times the advert or link was clicked on),
click-through-rate (CTR) (proportion of clicksto impressions),
total cost, and cost-per-click (CPC) (cost per advert clicked on).

Metricsof user activity, tracked via Google Analytics, included
views (number of times a page was viewed), unique visitor
views (number of times a page was viewed by different users),
and bounce rate (proportion of times a user came directly to a
page and then | eft the website without clicking on any additional
links).

Individualised SurveyMonkey collectors allowed the number
of responses per intervention to be tracked directly, as the
Google Analytics could not assess whether a survey was
completed or not. Figure 1 provides an overview of how the
free and fee-based recruitment strategiesweretracked. Thetime
spent managing interventions by the researcher between week
8 and 12 was logged per action.

Results

As outlined, myelopathy.org went live on October 1, 2015 and
the recruitment interventions commenced following a 1-month
control period. In total 12,671 unique users have accessed the
platform, rising from O per week to an average of 454 per week
using both fee and free methods, settling at an average of 130
per week with just free methods continuing (Figure 3).
Excluding an outlier in week 9, during these two periods, traffic
was very consistent; both periods having a relative standard
deviation of 17%.
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Figure 3. Unique visitors to Myelopathy.org. Active survey recruitment started during week 6 of this study. Google AdWords was used between week
6 and week 28 (blue bar) compared to free recruitment methods which continued throughout (orange bar).
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Overdl, 760 surveys were completed during the 10-month
period of which 513 (68%) were fully compl eted.

Fee-Based M ethods: Google AdWords

Google AdWordswas used for 22 weeks (Week 6 -28) at atotal
cost of $2239.90 and resulted in 5638 users who clicked on
adverts, at a CPC of $0.4. Using the fee-based method
SurveyMonkey collectors, 305 (CTR 5%) surveys were
completed, accessed through Google AdWords 98.5% of the
time, of which 195 (64%) of the survey responses were
complete.

Adverts attached to Google AdWords were broadly split into
two categories; those advertising the DCM health survey and
those advertising myelopathy.org as a DCM information
resource (Figure 2). Adverts specifically inviting users to
participate in asurvey (CTR 3%) werelesslikely to be clicked
on than adverts promoting myelopathy.org as an information
resource (CTR 6%) (Figure 2). Consequently, Google's
“Optimize for Clicks’ algorithm favored their presentation.
However, the bounce rate for users arriving at the survey page
expecting information was higher (90% vs 50%) than those
having clicked through for a survey. Despite this, there was an
equivocal completion rate of 5.3% and 5.5%, and the survey
specific advertswere financialy moreefficient at acost of $6.30
per response compared to $7.60 per response.

AdWords were chosen with the help of Google Trends and
refined based on performance. In total over 100 keyword
combinations were tried. These were typically related to
“myelopathy,” the causative pathologies, or treatment. The most
effective keywords and eventual focus of Google AdwWords
were terms related to understanding myelopathy, eg, “what is
cervical myelopathy?’ and “ cervical myel opathy symptomsand
treatment.” There was no relationship between the cost of an
advert and its likelihood to yield a survey response. Of the
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advertisements, 46.7% were placed independently using the
Google Display Network, ie, appearing as third-party
advertisement on websites it considered related. These adverts
performed better than those appearing on Google Search with
a lower cost per click ($0.30 versus $0.48) and bounce rate
(73% versus 90%). Unfortunately, our analytics design could
not differentiate survey responses between these groups.

Free Methods

The survey landing page for free methods was accessed 730
times. This generated 455 survey responses (CTR 62%), of
which 312 (69%) were complete. Of these viewers, 40 (5.5%)
came from Google AdWords, whereas the majority came from
social media (249 [55%]), most notably Facebook (239 [53%])
(Figure 4). Users arriving at the landing page from Facebook
had a CTR of 73%, compared to 45% for Twitter.

We identified 9 related patient support groups on Facebook
whose membership numbersranged from 33 to 2137. However,
only 4 of these groups appeared to be active. Of the active
groups, combined membership exceeded 4000 people. Within
7 days of the initial approach to these groups during week 5,
133 users had accessed and completed the survey. Repeat
approachesin week 10 had less significant impacts (Figure 4).

The sharing of new website content on social media, particularly
Facebook, was beneficia . Our opening piece, astory of apatient
(identified from the active Facebook communities) drew
significant attention. It was shared 176 times in 12 hours and
lead to our pesk website traffic in week 9 of 1591 unique users
(Figure4). However, thisstory had not been linked to the survey
and, assuch, only 25 of these users accessed the survey (yielding
3 survey responses). By advertising the survey within subsequent
articles, more survey responses were gained even though the
articles generated less traffic.
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Figure4. Survey traffic from free recruitment methods, including examples of successful interventions. Social Media (blue) was particularly effective

in the early stages.

Table 1. Comparison of Free and Fee-based recruitment methods, data from week 6 to 28.

Variable Fee-based methods (Google AdWords) Free methods

Survey Responses 305 367
Complete n (%) 195 (64) 250 (68)

Advertising Cost/Response ($) 7.40 0

Click-through-rate (%) 5 57

Time/Response Estimate (mins) 2 16

Total Cost/Response Estimate ($) 7.80 3.20
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Twitter waslessfruitful inidentifying and engaging participants.
No existing specific organization or discussion thread or related
hashtag were identified. Based on their potential relevance, 22
charities were approached. Of these, 11 (50%) retweeted the
survey, yielding 9 survey responses. Keyword searches
identified 6 individual users, of which 1 responded to the survey.

Third-party websites also provide a small number of
respondents. These websites referred to myelopathy.org as an
information source and not the survey page specifically. NHS
Choices (www.nhs.uk), where myelopathy.org is listed as a
DCM support organization, provided 615 unique user referrals
of which 6 (0.1%) completed the survey. Wikipedia provided
70 unique user referrals but no survey responses.

Comparison of Fee-Based and Free Methods

From week 6 to 28 both fee-based and free recruitment methods
were used. During thistime, free recruitment methods returned
367 survey responses. When directly compared (Table 1), in
addition to being free, these methods were morelikely to yield
aresponse from the targeted audience (CTR 57% versus 5%).
Following initial setup, between week 8 and 12, al activities
related to either method were time-logged. In these 4 weeks,
free recruitment methods required 10 hours and 21minutes of
maintenance by a researcher, compared to just 30 minutes for
the Google AdWords. Based on survey responses during these
4 weeks, free methods were estimated to require 16 minutes per
survey response compared to 2 minutes for Google AdWords.
Using a UK junior postdoctoral research salary of $26,000 to
estimate the administrative costs, free recruitment strategies
yielded responses at a cost of $3.17 per response, compared to
$7.80 for fee-based methods.

Discussion

Over 700 patients with DCM were recruited to an Internet
survey in 10 months. This placesit amongst the largest clinical
DCM data sets based on sample size [7]. Simple, cost-free
techniques, particularly approaching Facebook groups, were
effective in reaching a motivated audience. However, this was
time-consuming and may have a saturation point. Google
AdWords was an effective and time-efficient alternative, but
its use comes with aprice.

Limitations

From the outset, it isimportant to acknowledge the limitations
of this study. This was an adaptive study design, more akin to
a quality improvement process. Interventions, therefore, were
not prescriptively performed throughout the period and it is not
possibleto directly compare these individually any further. For
example, it is likely Facebook activity targeted the same users
on each occasion, therefore the sequence in which interventions
occurred will no doubt have contributed to their specific impact,
but this cannot be commented on further.

Additionally, Google Analytics shows that fee-based and free
collectors had small overlaps. Given the complex URLs for
fee-based collectors and their blinding to search engines, it is
very unlikely access to the survey could come about by any
other means than clicking on the Google AdWord advert.
Therefore, for fee-based methods, this is unlikely to be
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significant. These recorded accesses are instead, most likely to
represent maintenance views by the research team and the
method of access (direct or via Weebly) on Google Analytics
would reflect this. However, for free methods collectors, users
may have initially reached the platform via a Google Adword
advert and explored the platform further, before deciding to
participatein the survey. Therefore, thismay have yielded some
survey responses. However, the maximum this would be is 40
responses (assuming 100% completed a survey) and thiswould
not alter the overall conclusions.

Findingsin Context

Our findings further demonstrate the power of the Internet to
reach patients, either by paid advertisement or free alternatives.
At present, no absolute strategy has emerged as the most
successful [8,9], and it is likely that any strategy needs to be
considered in the context of the individual project as both
strategies have their merits. Most recent examples have used a
combination of paid advertising and alternative methods,
including social media[15,21,22].

In the first quarter of 2016, Google and Facebook held 85% of
the global digital advertising market [26]. Their popularity is
aso reflected in recent recruitment studies, particularly
Facebook [8]. The attraction of Facebook advertising for
researchers is the ability to specify target demographics. This
has been effectively utilised, for example, in sexua health
studies [21]. However, Facebook adverts only target the
Facebook community. In this study we chose Google AdWords
because the demographics of our patients are not so clearly
defined and potentially include older individuals less likely to
be using Facebook [27]. We a so wanted to avoid overlap with
our aternative Facebook interventions. Thisoverlap may explain
the contrasting findings of Yuan et al (2014) in their recruitment
of HIV positive patientsto an Internet survey. Their study used
very similar recruitment strategies, with the exception that their
paid advertising was conducted on Facebook as opposed to
Google AdWords. They found only a very weak correlation
between social media engagement and survey responses,
concluding it was less efficient than Facebook advertising [21].
Likewise, Valdez et a (2014) showed promising, abeit less
significant, engagement from social media groups.

Therefore, the significant impact of social media engagement
here is a novel finding. This success may stem from several
unmeasured factors. Firstly, compared to the very ssimple one
sentence of text allowed by Google AdWords, poststo Facebook
could contain afar more detailed overview of the study and its
objectives. This may have helped capture an audience and
explain their greater motivation to complete the survey fully
having accessed it. Additionally, our modifications to Google
AdWords were very basic and our relative inexperience with
thistool undoubtedly had someinfluence. Furthermore, the use
of Facebook groupsled to patient support and promotion of the
survey. For example, the Facebook posts often developed into
conversation threads, with group users commenting when they
had responded. This maintained the post’s prominence within
the group for sometime. This promotion by the usersthemselves
may aso explain the similar trends in the efficacy of social
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media and other free advertising strategies (Figure 4) in weeks
5-9.

In DCM, the Facebook communities are relatively small which
may limit their representation and overall number of responses
[23]. However, for many conditionsthisisnot the case. A smple
search of ‘Multiple Sclerosis Group’ in Facebook returns many
groups, with the top four groups have a combined membership
of >22,000. Many alternative free recruitment strategies have

Davies & Kotter

alternative third-party websites, but as with our findings, their
impact has been relatively minor [9,15,21,23,28].

Conclusions

A large number of patients can be efficiently reached using the
Internet. Internet advertisements and free alternatives both have
their merits. Google AdWords provides a simple and constant
stream of traffic, although comes with significant cost. The
targeting of existing communities was cheaper and identified a

been tried, including email, aternative socid media, and o motivated user. Whilst this exposes the researcher’s

identity, thisis a highly effective and simple strategy.
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