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Abstract

Background: Recruiting older adults (OA) into research is challenging. Objective: To assess the feasibility of using
two crowdsourcing platforms, Amazon’s Mechanical Turk (MTurk) and Prolific Academic (ProA), as efficient and
low-cost venues for recruiting survey participants aged 65 and older. Methods: We developed an online survey to
investigate and compare the demographics, technology use, and motivations for research participation of OA on
MTurk and ProA. Qualitative responses, response time, word count, and recruitment costs were analyzed. Results:
We recruited 97 OA survey participants on both MTurk and ProA. Participants were similar in terms of demographics,
technology usage, and motivations for participation (topic interest and payment). Conclusion: Both crowdsourcing
platforms are useful for rapid and low-cost recruitment of OA. The OA recruitment process was more efficient with
ProA. Crowdsourcing platforms are potential sources of OA research participants; however, the pool is limited to
generally healthy, technologically active, and well-educated older adults.

Introduction

There are a growing number of older adults (age 65 and older) in the US and worldwide. Older adults are the most
frequent users of health services and account for the largest portion of healthcare spending.! However, older adults
are under-represented in health-related research studies because of age exclusion criteria, and the increased time and
costs for recruiting this harder to reach population.>® In addition, recruiting older adults for research studies can be
difficult because of barriers associated with aging, such as social isolation, transportation limitations, perceived
vulnerability to predatory solicitation, and less participation online and on social media®'2, The American Geriatrics
Society recognizes the negative impact and missed opportunities resulting from older adults’ underrepresentation in
research, and has responded by creating guidelines for increasing older adult participation in National Institutes of
Health funded studies.*® An example of a recent attempt to encourage older adults to participate in clinical research is
the “Recruiting Older Adults in Research” project, which is the combined effort of several federal agencies.*

One emerging online strategy to gain access to research participants is crowdsourcing.*® Crowdsourcing is defined as
“the practice of obtaining needed services, ideas, or content by soliciting contributions from a large group of people
and especially from the online community.”*6 Online crowdsourcing platforms provide access to individuals from a
wide geographical region who have signed up to complete online tasks for payment. Online crowdsourcing platforms
have been used increasingly to conduct health and bio-behavioral surveys.'”1° The advantages of the crowdsourcing
approach include the ability to quickly recruit a large number of participants at relatively low cost, the opportunity to
promote cross-cultural comparisons, and the potential to access hard-to-reach populations. Reported challenges
include potential sampling bias, as participants need to have internet access, as well as potential exposure to study-
related information prior to participation (e.g. potential participants may communicate about the research in web
forums).?0: 21

Although older adults tend to lag behind younger adults in the adoption of online technologies, recent Pew research
indicates that 67% of older adults use the internet.?? Older adults are also the fastest growing population to adopt smart
phone technologies, and 40% report using a smart phone.?? As online tools become more widely utilized for
recruitment and data collection in research studies, these platforms introduce new opportunities for engaging older
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adults in research studies. Behrend et al. found that compared to participants recruited through university pools,
participants recruited for behavioral surveys through crowdsourcing respondents were older, more ethnically diverse,
and had more work experience.?

Despite its tremendous potential, the use of crowdsourcing platforms for reaching older adults remains largely
unexamined.? In this study, we sought to investigate the use of crowdsourcing platforms to solicit older adult
participants for user-centered informatics research studies. We specifically explored two crowdsourcing platforms:
Amazon’s Mechanical Turk (MTurk), the largest, most established crowdsourcing platform, and Prolific A (ProA), a
relatively new platform created by academicians for the purpose of recruiting research participants, to gain information
regarding decision-making around transitions in living facilities as individuals age.?>?® Given ProA’s goal of engaging
research participants, we sought to investigate whether there were differences in demographics, motivations, and
attitudes between older adults recruited through ProA and older adults recruited through MTurk, which does not have
a specific research focus. The study presented here has two aims: to 1) assess the feasibility of using these two
crowdsourcing platforms to recruit older participants for research studies and 2) understand and compare participant
characteristics between those recruited through MTurk and ProA.

Methods
Crowdsourcing Platforms

MTurk was established in 2005 as a business platform to bring together “workers” (responders) and employers
(requesters).?” Requesters post human intelligence tasks (HITs) on the MTurk website that responders complete for a
specified monetary payment. More recently, MTurk has been used for research studies in multiple disciplines,
including healthcare.r”2® Although MTurk reports to have more than 500,000 responders, the estimates of actual
responders ranges from 7,300 to 200,000.2°3° Notably, most participants on MTurk are younger and more
technologically savvy than the general population.®* MTurk charges the requester a percentage of the HIT reward: an
initial 20% of the reward for 9 or fewer assignments, and another 20% of the reward for 10 or more assignments. If
the requester would like to use qualifications to restrict participants, additional fees are charged. MTurk provides an
age stratification, with the oldest age category being 55 and older. They charge $0.50 per worker for this qualification.

Prolific Academic (ProA) is a more recent online crowdsourcing site established in 2014 in order to connect
researchers with potential research participants. ProA gathers data about participants, including age. At the time of
this writing there are reported to be over 80,000 individuals worldwide signed up for ProA who have been active in
the last 90 days. Of those participants, only 1,138 are aged 65 and over. Unlike MTurk, ProA mandates a minimum
payment based on expected time for completion of the task. ProA charges 30% of the reward, with no extra charges
for qualifications.

Survey Development

The research team designed a survey using REDCap (Research Electronic Data Capture), a secure, web-based
application designed to support data capture for research studies®, delivered on the two crowdsourcing platforms.
Structured questions focused on demographics, technology use, opinions about research participation, and rating of
factors involved in considering transitions of care. Open-ended questions were added to assess the motivations for
taking the survey, participating in research, and factors important to decision-making about transitions in care. Several
questions regarding demographic characteristics were added to check for consistency of responses. The survey was
pre-tested manually and online with four older adult volunteers to gain feedback on the clarity of the survey questions,
the appropriateness of the question flow, and the time required to complete the survey. The University of Washington
IRB approved all materials and procedures for this study.

We administered the REDCap survey at two different time points through MTurk and ProA (Figure 1). MTurk only
provides an option to screen for respondents older than 55. We dealt with this limitation using two different strategies.
First, we recruited persons aged 55 and above and then only included the participants that were 65 years and older, as
identified through responses to our demographic question, in the data analysis (Method 1). For the second method, we
developed a small prescreen survey with ten questions to filter for older adults 65 years and older. To prescreen, we
asked about birthdate, gender, education level, and past participation and motivation for participating in research. We
then posted a HIT for only those participants who had completed our screener and were 65 years of age or older
(Method 2). For ProA we did not need a two-step process as we could screen immediately for participants 65 or older.

For both platforms, we specified that participants were included if they spoke/read English, could see and process
visual images, and resided in Canada or the US. Once participants clicked on the survey link, they were taken to a
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consent form, which they reviewed and completed prior to taking the survey. Participants were instructed that the
survey would take about a half an hour, but that they had an hour to complete it. Each participant was required to give
their MTurk or ProA ID at the beginning of the survey and to answer each question. At the end of the survey, they
were provided a code to receive payment for their work.

To identify possible duplication of participation across platforms, we asked ProA participants and MTurk participants
in Method 2 if they had previously completed the survey on the other platform. They were informed that their answer
would not impact their compensation.

Analysis plan

Responses to demographic questions were summarized for participants 65 years and older. We used the Wilcoxon
signed-rank test (for ordinal variables such as age) and the Fisher’s exact test (for categorical variables such as
relationship status) to assess significant differences in the demographics between both groups. One of the researchers
(TE) reviewed text responses to open-ended questions and categorized them into themes through an iterative process
in consultation with the rest of the research team. Text responses were coded by theme with many responses being
assigned more than one code.

Results
Recruitment

In this study, two recruitment methods were utilized to recruit from MTurk and one for ProA, which led to various
numbers of recruited older adults aged 65 and over (Figure 1).

Data Collection and Recruitment

Amazon Mechanical Turk ‘ | Prolific Academic

Method 1 (no prescreen survey) Method 1 (no prescreen survey)

| Method 2 (with prescreen ‘ ‘

survey)
Survey - Prescreen survey Survey
Recruited: aged ==55 | Recruited: aged ==55 Recruited: aged »=65
(n=100) . (n=206) (n=101)
! ¢ - =" \
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Recruited: aged >= 65 y
m=62 | |\ TT==="
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Data Analysis

Figure 1. Data collection and recruitment phases of the crowdsourcing study.

MTurk Recruitment

Of the 100 MTurk participants that responded to our survey using Method 1 (55 years and older), 35 were 65 and
older. Conducting this method took almost two days. Method 2, including the prescreen survey, took almost sixteen
days. We recruited 206 respondents with the prescreen survey of which 62 (aged 65 and over) participated in the
survey. In total, 97 participants aged 65 and older were recruited from MTurk. Almost 11% reported being currently
active on ProA as well as MTurk, but no one reported previous participation in this specific survey.
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ProA Recruitment

We directly recruited 101 participants aged 65 and older in the first session, using ProA’s pre-existing age categories.
Recruiting these participants took approximately seven days. Of these 101, four were excluded: three participants who
were categorized as 65 and older by ProA reported ages lower than 65 in our survey and one participant had also
participated in the MTurk survey. Almost 30% reported active participation in MTurk as well as ProA, but only one
reported previous participation in this specific survey. This participant was excluded in the ProA analysis.

Sample Characteristics

Table 1 describes the demographic characteristics of participants 65 years and older recruited from MTurk and ProA.
On both platforms, the greatest number of respondents were within the 65-69 age group. The vast majority of
participants were from the US, non-Hispanic white, well-educated, and living independently. There was a statistically
significant greater number of Canadian participants in ProA compared to MTurk (p=0.03).

Table 1. Participant Demographics by Crowdsourcing Platform

Demographic MTurk (n=97) (n (%))|ProA (n=97) (n (%)) |p-value
Age 65-69 62 (64%) 60 (62%) 0.82
70-74 26 (27%) 27 (28%)
75-79 8 (8%) 9 (9%)
80+ 1 (1%) 1 (1%)
Gender Female 63 (65%) 51 (53%) 0.11
Country of Residence United States 96 (99%) 89 (92%) 0.03
Canada 1 (1%) 8 (8%)
Race White 92 (95%) 93 (96%) 1.00
Black / African American 3 (3%) 4 (4%)
American Indian or Alaska Native 1(1%) 0
Other 1 (1%) 0
Relationship Status ~ Married / partnered 48 (49.5%) 53 (55%) 0.84
Divorced / Separated 25 (25.8%) 21 (22%)
Single, never married 10 (10.3%) 11 (11%)
Widowed 14 (14.4%) 12 (12%)
Highest level of High School degree 8 (8%) 11 (11%) 0.47
leducation Some college 24 (25%) 26 (27%)
Associate degree 9 (9%) 7 (7%)
Bachelor’s degree 29 (30%) 29 (30%)
Graduate degree 27 (28%) 24 (25%)
Health Status Excellent 14 (14.4%) 7 (7.2%) 0.32
Very Good 30 (30.9%) 27 (27.8%)
Good 36 (37.1%) 41 (42.3%)
Fair 15 (15.5%) 16 (16.5%)
Poor 2 (2.1%) 6 (6.2%)
Living Situation Private Residence 90 (93%) 91 (94%) 1.00
Nursing home 1 (1%) 1(1%)
Retirement community 4 (4%) 3 (3%)
Other 2 (2%) 2 (2%)
Employment status  Retired 63 (65%) 69 (71%) 0.16
Employed full or part time 33 (34%) 23 (24%)
Not employed 1 (1%) 4 (4%)
Other 0 1 (1%)
Total Combined $0 - $24,999 24 (25%) 23 (23.7%) 0.45
Household Income  $25K-$49,999 34 (35%) 32 (32.9%)
$50K-$74,999 23 (24%) 16 (16.5%)
$75K - $99,999 7 (7%) 15 (15.5%)
$100,000 and up 8 (8%) 9 (9.3%)
Prefer not to answer 1 (1%) 2 (2.1%)
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Technology Use and Research Participation

With respect to technology use, both groups frequently used a computer and smartphone (Table 2). More than 70% of
participants reported previously participating in a university research study, and nearly all reported being willing to
participate in research surveys. In general, more MTurk than ProA participants reported they were willing to
participate in multiple types of research studies including observational studies and clinical trials.

Table 2. Technology Usage and Research Participation by Crowdsourcing Platform

Demographic MTurk (n=97) ProA (n=97) |p-value
(n (%)) (n (%))
Frequency of computer [Once or twice a week 1 (1%) 0 0.39
use in a week Every day or so 11 (11%) 6 (6%)
Several times a day or more 51 (53%) 58 (60%)
Constantly 34 (35%) 33 (34%)
Have a smart phone Yes 81 (84%) 85 (88%) 0.54
No 16 (16%) 12 (12%)
Frequency of smart Not at all (have, but don’t use) 3 (3.1%) 2 (2.1%) 0.83
phone use in a week Once or twice a week 5 (5.2%) 5 (5.2%)
Every day or so 15 (15.5%) 21 (21.6%)
Several times a day or more 44 (45.4%) 46 (47.4%)
Constantly 14 (14.4%) 11 (11.3%)
Empty (No smartphone, no use) 16 (16.5%) 12 (12.4%)
Past participationina  [Yes 72 (74%) 77 (79.4%) 0.08
university research No 20 (21%) 10 (10.3%)
study Unsure 5 (5%) 10 (10.3%)
Interest in participating |An interview about aspects of your life 43 (44%) 50 (52%) 0.39
in following types of and activities
studies Observation of aspects of your life and 37 (38%) 35 (36%) 0.88
activities
/A survey (online or written) of aspects of 90 (93%) 91 (94%) 1
your life and activities
/A clinical trial involving treatment for a 35 (36%) 32 (33%) 0.76
condition you might have

Reasons for Participation

In open-ended responses, participants described multiple reasons for participating in the survey. More than half of
participants stated an interest in the topic of transitions in living situations as a reason for participating in the study
(MTurk: 54.6%; ProA: 61.9%). Some stated this as a primary motivator, while others saw interest in the topic
secondary to another motivation. Participants were interested because they had experience with the topic or felt that
the topic could be something they will experience in the future. Earning money was the second most commonly
reported reason for participating. On both platforms about 14% stated money was their sole motivation for
participating; others stated it alongside other motivators. Table 3 shows the major categories of reasons for
participating in the study by crowdsourcing platform along with quotes selected to illustrate responses.

Table 3. Reasons to participate by crowdsourcing platform

Category MTurk | ProA Representative Quotes
(n=97) | (n=97)
Interest in 54.6% | 61.9% | “My age, what | can learn and makes me think of options. Good study.
survey topic Thank you.” (MTurk)

“Because | am getting to the age that with my medical conditions these
kinds of decisions are coming soon...” (ProA)

Earn Money | 28.9% | 28.9% | “l mainly do these studies to make the extra money. It really comes in
handy” (MTurk)

“l am supplementing my income” (ProA)
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Eligibility 155% | 17.5% | “You accepted me and | did not do all the five I allow myself each day.”

(MTurk)

“Came up on Prolific studies page. I'm old.” (ProA)
To support 14.4% | 14.4% | “I thought it was important for researchers to understand the aging
research process.” (MTurk)

“It seemed like | had something to offer about the subject you are
researching.” (ProA)
Other 13.4% | 11.3% | “Something to do on a cold winter when you can't go outside” (ProA)

Response Time, Completion Time, Word Count, and Cost

The total cost of recruiting participants in Method 1 (Figure 1) on MTurk was $340 ($3.40/per person: $2 to the
participant and $1.40 to the platform per participant). The response time, measured as the difference in time from
opening the survey till the final survey was completed, was almost two days. Use of a pre-screener (Method 2 in
Figure 1) resulted in less cost for recruiting, but a much longer response time of almost 16 days (Table 4). As shown
in Figure 1, 206 participants responded to the prescreen survey and 62 to the actual survey. Total payment to
participants was calculated as 206*$0.25 plus 62*$2. Fees to the platform were calculated as 206*$0.85 for the
prescreen survey plus 62*$0.80 for the actual survey. For ProA, the costs to participants were higher ($3.25 per
participant), but the fees were lower ($0.98 per participant). Even though costs per participant 65 and over were higher
on ProA, the overall costs were lowest.

Table 4. Costs and time for survey responses.
2 time is measured from the opening of the survey to final completion in days

Cost and Time / Methods MTurk No Prescreen | MTurk With Prescreen | ProA (n =101,
(n= 100, 35 aged 65+) | (n= 206, 62 aged 65+) 97 aged 65+)
Payment to participant $200 $175.50 $328.25
Costs Fee to platform $140 $224.70 $98.98
Total $340 $400.20 $427.23
Per participant 65+ $9.71 $6.45 $4.40
Response | Total (days) 1.98 15.71 7.2
Time @ Per 100 participants 65+ (days) 5.65 25,34 7.4

Both platforms provided information regarding the amount of time each participant took to complete the survey. On
average, MTurk participants took 23.7 minutes to complete the survey and ProA participants took 25.9 minutes
(p=0.12).

MTurk participants wrote on average 216 + 136 words (95% CI [189, 243]) in their responses to the thirteen open-
ended survey questions. ProA participants used 186 + 114 words (95% CI [163, 209]). The average number of words
per question ranged from 13 to 25 for MTurk and 11 to 22 for ProA. On average, MTurk participants who stated
money as a motivator, completed the survey in 22.2 minutes, using 178 words. For ProA, the average time to
completion for participants who stated money as a motivator was slightly lower than the overall average (26.2
minutes), but the average word count was higher (208 words).

Discussion

The era of citizen science, namely the extensive and ongoing public participation in research, introduces many
opportunities to promote inclusion of citizens regardless of age, race, geography, or other biological or social factors.
Crowdsourcing platforms offer a promising way to enhance recruitment of older adults for health-related research
studies. Our study findings demonstrate that use of crowdsourcing platforms to recruit older adults for a study about
transitions in living situation was a feasible, quick, and inexpensive way to obtain survey responses from participants
65 years and older. At the same time, our study identifies some of the shortcomings associated with using these
platforms. For example, the majority of respondents on both MTurk and ProA were retired, well-educated, non-
Hispanic white individuals with high technology usage. Almost all of them reported using the computer several times
a day or more, and most owned a smart phone. Few participants reported having poor health status. Although our
participants were not necessarily representative of the broader older adult population, they represent a unique group
whose input could be important for overcoming some barriers to study recruitment and guiding human centered health
technologies for a technologically comfortable older adult population.
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Looking at those motivated by interest in the topic or payment to participate in this study, it seems that those who
stated interest spent more time on the survey compared to those motivated by payment. For MTurk, those motivated
by money used fewer words on the survey and finished it faster. Those motivated by interest used more words than
the average participant but finished it in a time equal to average. ProA participants motivated by money or interest
elaborated more than average on the questions. However, the ones motivated by money were slightly faster than the
average and those motivated by interest took more time. Comparing the averages of MTurk participants with the ProA
participants, it seems that MTurkers work faster but use more words in responding to the open-ended questions. Even
though we have found those slight differences, essentially motivation did not seem to impact participant responses.

Although participants from both MTurk and ProA were similar in terms of their demographics and motivations to
participate, we did find some differences between the two platforms. MTurk has a very large participant population
(estimated by some to be between 100,000 and 200,000 workers), but 80% of workers were born after 1980% and the
platform does not provide a filter to screen by age. As a result, we tested out two strategies. Firstly, we invited all
adults over 55 and excluded responses from those under 65, which resulted in some unnecessary expense for these
relatively younger participants we did not wish to include. Secondly, we used a two-step method that included a pre-
screening survey. Although this second approach was less expensive than the first, it took much longer to gather
enough participants. ProA, on the other hand, has a smaller participant pool than MTurk, but it does allow researchers
to more efficiently filter for participants aged 65 and above.

There were additional challenges when soliciting participation of older adults on multiple crowdsourcing platforms.
Because crowdsourcing workers sign up to participate in each platform separately, it is possible that participants could
take part in a research study more than once. Although we were able block previous participants within each platform
through their participant ID, we had to rely on the honesty and good will of our respondents in answering our question
of whether they were workers on the other platform and whether they had taken the survey more than once. Previous
research found that 22% of ProA participants also worked on MTurk and 14.5% of MTurk participants worked on
ProA.% Although our study suggests that up to 30% of the participants signed up for more than one crowdsourcing
platform, only one participant reported taking the survey twice.

We also found that the stated motivations for participating in the survey were similar for respondents on both platforms
even though ProA is focused on academic research studies. In a recent comparison of general crowdsourcing
demographics, ProA participants showed a greater diversity, research naiveté, and higher quality answers than MTurk
participants.® About half of participants on both platforms reported a household income of less than $50,000 which
is similar to the median income for older adults according to the 2015 US Census ($38,515).3* We found that many
respondents on both platforms reported earning money as their primary motivation for completing the survey. Despite
the motivation for money, most participants provided thoughtful, carefully reasoned answers to open-ended questions.
The meaningful responses to questions about factors associated with transitions in living situations in our survey and
responses related to an interest in the research topic suggest that crowdsourcing and its payment methods may be
reliable methods for recruiting older adult study participants.

Based on our findings, both MTurk and ProA provide an efficient method of recruiting approximately 100 older adults
to respond to online research surveys over a relatively short amount of time. Given the limited diversity of older adults
on these platforms, crowdsourcing may be most useful for pretesting research instruments and obtaining rapid and
low-cost input from a technologically savvy older population. This input could be especially helpful for rapid design
prototyping and human-centered design.

4.1 Limitations

This pilot study had several limitations. First, a limitation of both platforms is the inability to validate the demographic
data from the participants. MTurk and ProA both use self-reported participant data to filter access to HITs. However,
for most research studies participant enroliment is based on self-reported qualifications. Second, the participant sample
was mostly white, well-educated, and frequent technology users, and thus there may be limited generalizability to the
broader older adult population in the US. At this point in time crowdsourcing does not appear to be an effective method
for reaching older adults from underrepresented minority populations. Barriers to online access, historic mistrust of
research and lack of outreach to minority groups may contribute to underrepresentation. Focused effort by platforms
to encourage a diverse participant pool through targeted outreach, marketing and incentives could improve the
participation of underrepresented minorities in crowdsourcing activities. Third, we excluded non-English speaking
participants and our recruitment sample was primarily from the US, limiting generalizability to older adults in other
countries and those with limited-English proficiency in the US.
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Conclusion

The two crowdsourcing platforms provided quick and easy access to participants aged 65 and older. Participant
responses from MTurk and ProA were similar in terms of their demographics and motivations to participate in research
studies. Soliciting participants from crowdsourcing platforms such as MTurk and ProA can be an efficient and
inexpensive method of reaching older adult participants, particularly those who are technologically-savvy, for
participation in a research survey. The following summarizes our key conclusions:

e  ProA has a much smaller participant pool than MTURK, however, the ability to directly filter by age in ProA
allowed for a more efficient process to recruit older adult participants.

e Despite the stated research focus of ProA we did not find differences in the demographic characteristics or
motivations of participants.

e  Crowdsourcing tools were useful for gathering a rapid response from 50-100 primarily healthy, non-Hispanic
white, technologically comfortable older adults.

e  Care must be taken to avoid duplicate responses given a portion of respondents participate in both platforms.

e Given the strong monetary motivation for using these platforms, the issue of coercion should be discussed
through some formal means.

e Although income was a major reason for involvement in this study, it was clear that many participants were
also motivated by interest in the topic and did their best to answer the questions. This mode of accessing
research participants has potential.
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