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Abstract

Background: There are many challengesin conducting surveys of study participants, including cost, time, and ability to obtain
quality and reproducible work. Cloudsourcing (an arrangement where a cloud provider is paid to carry out services that could be
provided in-house) has the potential to provide vastly larger, less expensive, and more generalizable survey pools.

Objective: The objective of this study is to evaluate, using Amazon's Mechanical Turk (MTurk), a cloud-based workforce to
assess patients' perspectives of health care.

Methods: A national online survey posted to Amazon's MTurk consisted of 33 multiple choice and open-ended questions.
Continuous attributes were compared using t tests.

Results:  We obtained 1084 responses for a total cost of US $298.10 in less than 3 days with 300 responses in under 6 hours.
Of those, 44.74% (485/1084) were male and 54.80% (594/1084) femal e, representing 49 out of 50 states and aged 18 to 69 years.

Conclusions: Amazon’'sMTurk isa potentially useful survey method for attaining information regarding public opinions and/or
knowledge with the distinct advantage of cost, speed, and awide and relatively good representation of the general population, in
aconfidential setting for respondents.

(JMIR Res Protoc 2016;5(3):€166) doi: 10.2196/resprot.5772
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representative information in atimely and cost-efficient manner
is a constant challenge in population-based surveys. Surveys
Surveys are important research tools that allow researchersto  Nave traditionally been administered in person, by phone or
obtain both quantitative and qualitative information from Mail. Althoughthisvariety affordsresearchers greater freedom
respondents that can assist health care providers and policy to collect data, administrative, economic and research design

makers to improve education, direct research, and enhance complications may arise, with inherent biases introduced.
patient care. However, obtaining generdizable and In-person surveys, for example, often require extensive training
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for interviewers, respondents may feel less comfortable
answering in-person survey questions honestly, and it is
challenging to survey a population over a large geographical
region [1]. Phone surveys or “cold calling” can be time
consuming, limited by language barriers, and biased toward
respondents who have access to landlines and are willing to
participate [2]. Mail surveys, meanwhile, require extensive
amounts of time and money and often have a poor response
rate, which canintroduce bias and affect the validity of the study
[3]. One study estimated the cost per completed validated mail
survey at US$17 dollars[4]. Multiple recent studies have shown
that with postal surveysit can take aminimum of 8to 12 weeks
to obtain the majority of responses with multiple reminders,
with some surveystaking even longer [5-7]. A Cochranereview
by Edwardset al [8] investigated strategiesto improve response
rates to questionnaires delivered via either postal mail or
electronic mail and found that although certain strategies may
improve response rates, the odds of responses reduced when
the study included questions of a sensitive nature.

Over the last ten years, online surveys have become more
frequently used [9]. Online surveys offer significant time and
cost-effectiveness in their ability to reach a large, diverse
audience worldwide, while eliminating the need to send study
personnel to conduct interviews, make cals or print and
manually distribute survey instruments. Further, the ability to
fill out a survey online creates a greater sense of anonymity
among participants, thus alleviating anxiety related to answering
guestions honestly [10,11]. Although online surveys represent
aclear improvement in efficiency, they can be costly, typically
US $1-3 per respondent [12].

Online crowdsourcing services such as Amazon’s Mechanical
Turk (MTurk) are Internet-based marketplaces that connect
businesses (termed “requesters’) with individualsinterested in
performing Internet tasks. Requesters post tasks and workers
may then choose to complete any number of available tasksfor
the listed monetary compensation. Amazon's MTurk, for
example, accesses more than 500,000 workers from over 190
countries [13]. Concerns have been raised regarding the use of
MTurk in human participant research. A study by Kuang et a
[14] compared patient understanding and recognition of
pictographs using MTurk versus traditional survey methods.
They found that athough MTurk may be complimentary to
traditional surveys, the respondent population differed, with
white, higher educated respondents over-represented in the
M Turk sample as compared to respondents tested with in-person
surveys. However, subsequent studies suggested that M Turk
participants are more demographically diverse than the standard
Internet popul ation, and the data obtained are at least asreliable
as those obtained via traditional methods [15]. In addition,
concerns have been raised regarding the quality of work
produced by MTurk participants, namely that the low median
wage of MTurk workers may affect worker motivation, and
ultimately, may affect the quality of work produced [16].
However, MTurk has been validated as a tool for conducting
behavioral research several times over, including determining
the effect of medical guidelines on behavior [17-20].

Our previous work looked at public perceptions of miscarriage
and found that there are widespread misperceptions regarding
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the frequency and causes of miscarriage [21]. It found that
patients who have had miscarriages frequently feel guilty,
ashamed, and al one and suggested that revel ations from friends
and celebritiesregarding their own losses can hel p assuage those
feelings.

Few studies have assessed patient experiences and satisfaction
with their reproductive health care. Prior surveyswerein-person
interviews or questionnaires, which introduced the possibility
of responder biases. Such surveys, particularly when questioning
respondents about highly sensitive health information, introduce
responder and non-responder bias, respectively [22,23]. While
some studies utilized M Turk to recruit patientsto another survey
site, none have used MTurk as their survey engine. To our
knowledge, our previous study [21] represented the first use of
a crowdsourcing service to obtain information regarding
respondent attitudes, perceptions, and understanding of health
issues. Here, we report on sampling and data acquisition using
the crowdsourced online survey.

Methods

Setup and User Interface

We used a cloud-based, medical knowledge voluntary closed
survey regarding public perceptions of miscarriage via
Amazon's Web service MTurk (Multimedia Appendix 1).
MTurk is an online labor market in which “requesters’ have
accessto recruit alarge number of “workers’ to complete tasks.
Typica tasks include transcribing audio, categorizing data,
algorithm training, classifying images, reviewing databasesfor
key information, performing online searches, tagging photos
with preset words, and other tasks that are difficult to automate
[24].

MTurk has templates for basic surveys that can be customized
by the requester via their basic user interface (Ul). The Ul
functions as a low-end word processing software and
automatically createsaHyper Text Markup Language (HTML)
based code. The survey was tested in MTurk sandbox, which
mimics a live release and allows the writers to see results in
real-time without cost. Requesters can take their own survey
and see the results using the same interface and server as the
live version. After testing in sandbox, we ran a 100 respondent
test-run that took 3 hoursto complete. Thisallowed usto tweak
any questionsthat were either unclear or gave ambiguousresults.

Workers log in and browse Human Intelligence Tasks (HITS)
by title, reward, requester or keyword to find atopic of interest.
For our survey, we listed the keywords “answers, survey,
experiment, medicine, questionnaire, miscarriage, smple, quick,
fun, money, and pregnancy”. When a worker clicks on a
requester’s work, the user sees a description of the work prior
to accepting the HIT. In the description, we informed workers
that they would not be paid for repeating the survey. There is
no way to determine the percentage of workerswho viewed but
did not accept our HIT, but we were able to record how many
people accepted our HIT but did not submit.

The system alows requesters to set qudifications for
“MTurkers’. Sincethiswasastudy regarding the US popul ation,
we limited respondentsto only those based in the United States.
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Another qualification we used is the MTurker “HIT approval
rate”. The approval rating qualification allows us to select
workers who have proven to perform quality work on other
tasks. We set the approval rating at 85%, which meansthat 85%
or more of their previous work on various HITs was approved.
This is important as it allows us to select higher “quality”
workers. We required that workers had finished at |east 50 other
HITsto increase the likelihood of quality data collection.

HITs are listed in the order they are posted; at any given time
there can be thousands of HITs available. We released the
surveys in batches of 50. When a worker completes his or her
task, the results are automatically sent to the requester for
approval and payment. As part of the data received, thereisa
unique worker 1D and an approval rating. Theworkers approval
ratings show the percentage of work approved by the requester
in the last 7 days, 30 days, and lifetime of the worker. That
percentage allows one to filter out anyone who has taken the
survey previously and reject his or her work. This method
allowed us to control for workers repeating the survey, which
would skew the data

Data Filter and Cost

We used an attention check question (ACQ) of “Have you had
afatal heart attack while watching TV” aswell asatimefilter.
If the respondent answered yes or maybe to the ACQ or if it
took a respondent less than 60 seconds to finish the 23-item
survey, they were excluded from the study. Once we finished
screening respondents based on the ACQ and time filters, we
were able to approve or reject the results. Upon acceptance,
respondents were immediately paid US $0.25 for their work.
Rejected work was immediately reposted to allow for proper
completion. After the survey was completed, the data was
downloaded into a Microsoft Excel file for analysis. The study

Figure 1. Cumulative responses over time.
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was approved by the Albert Einstein College of medicine
institution review board (IRB).

Respondents were aware they were taking a survey regarding
pregnancy, however, were unaware of any relationship with an
investigator or university. The data was collected over 3 days
inJanuary of 2013. Theitemswere not randomized and adaptive
questioning was used based on respondents answer to whether
they had a miscarriage. If they answered yes to miscarriage,
further questions regarding their feelings after a miscarriage
were added. The 23-item survey (with additional 10 added if
they answered yes to the question regarding miscarriage)
appeared on asingle HTML page. A completeness check was
not required prior to submitting and respondents were able to
review their answers prior to submission. We were unable to
provide aview rate, as we are unable to determine the number
of people who viewed our survey but did not choose to accept.
All accepted surveys were completed with a 99% item
completeness rate.

All survey datawerepreserved in the original format for analysis
and continuous attributes were compared using t tests. All
significance values were calculated for 2-sided 95% Cls or P
values less than .05. Microsoft Excel (2016, Redmond,
California) was used for anaysis.

Results

Recruitment Time

A total of 1147 responseswere collected in 2 days 14 hoursand
42 minutes. On average, this translated to one survey collected
every 3.3 minutes. It took 93 minutes to obtain the first 100
responses and 316 minutes to obtain the first 300 responses.
The next 845 responsestook 57 hours and 26 minutesto collect
(Figure 1).
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Of the respondents, 57 repesated the survey, 6 participants
answered yes to the ACQ, and no one completed the survey in
less than 60 seconds. This left us with atotal of 1084 usable
responses (usable response rate of 94%).
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We found that if we posted batches larger than 50, the batch
would take longer to finish and we would cancel the remaining
surveys in that particular batch. There were no significant
differences in the time to batch completion between posting a
batch of 25 (156 min) versus 50 surveys (209 min) (P=0.5).
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Batches posted between 11:00 pm and 8:30 am (Eastern
Standard Time, EST) took the longest to complete. With each
subsequent batch posted, the average time to completion
increased. The shortest time to finish a batch was 26 minutes,
and the longest was 591 minutes (Figure 2).

The mean age of the respondents was 31, with the magjority of
the sample between 18 to 34 years (Table 1). Of thetotal number
participants, 44.74% (485/1084) were male and 54.80%
(594/1084) female. In addition, 53.60% (580/1082) were never
married, with 37.80% (409/1082) currently married. Most of
our respondents were white (82.87%, 895/1080) with 6.29%
(68/1080) Hispanic and 5.55% (60/1080) black. Over half the
respondents (51.40%, 548/1066) reported areligious affiliation.
The majority of religious people identified themselves as
Christian (44.93%, 479/1066). The majority of our respondents

Figure 2. Minutesto batch completion over course of survey.
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either attended some college (39.11%, 422/1079) or graduated
college (36.79%, 397/1079). As well, 10.19% (110/1079) of
the respondents reported graduating high school astheir highest
degree earned.

The respondents represented a diverse socioeconomic status
with 17.14% (17/1079) earning less than US $19,000 a year.
The majority of the respondents earned less than US $60,000
(70.06%, 756/1079) with 9.73% (105/1079) earning over US
$100,000 a year. We collected responses from 49 of the 50
states. California (9.45%, 102/1079), New York (6.85%,
74/1079), Florida (5.37%, 58/1079), and Pennsylvania (5.28%,
57/1079) werethe four largest contributors. Arkansas, Montana
and North Dakota had the fewest respondents with each
contributing 1 (0.09%, 1/1079).

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Batch Number

Trend line

Cost

We reimbursed survey respondents US $0.25. We paid a total
of US $271.00 to 1084 respondents for completing the survey.
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The average effective hourly rate for the respondents came out
to US $3.97. Since Amazon charges a 10% fee of what is paid
to the workers, our total cost for running the survey was US
$298.10 or US $0.275 per respondent.
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Table 1. Participant demographic characteristics (N=1084).

Characteristic Overall sample? n (%)
Age, years 18-24 342 (31.69)
25-34 438 (40.59)
35-44 182 (16.86)
45-54 70 (6.48)
over 55 47 (4.35)
Gender
Male 485 (44.74)
Female 594 (54.80)
Marital status Married 4009 (37.80)
Never married 580 (53.60)
Divorced 68 (6.28)
Separated or widowed 25(2.31)
Race/ethnicity White 895 (82.87)
Black 60 (5.55)
Hispanic? 68 (6.29)
Asian 77(7.12)
Other 48 (4.44)
Religion Christian 479(44.93)
Judaism 22 (2.06)
Islam 11 (1.03)
Buddhism 28 (2.63)
Other 8(0.08)
Any religious affiliation 548 (51.40)
Unaffiliated (atheist/agnostic) 518 (48.59)
Education Attended some high school 12 (1.11)
Graduated high school 110 (20.19)
Attended Some college 422 (39.11)
Graduated college 397 (36.79)
Attended graduate school 128 (11.86)
Attended medical school 10 (0.09)
Annual income, USdollars  <$19,999 185 (17.14)
$20,000-39,999 312 (28.91)
$40,000-59,999 259 (24.00)
$60,000-79,999 132 (12.23)
$80,000-99,999 86 (7.97)
$100,000-249,999 94 (8.71)
>$250,000 11(1.02)

@0verall sample numbers when added together do not always equal the full sample of 1084 due to missing data pointsin that category.

b1 accordance with NIH Racial and Ethnic Categories, Hispanic was a separate question, therefore the total number in this category may add up to
greater than 1084.
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Discussion

Principal Findings

Our study utilized Amazon's MTurk to effectively and
efficiently obtain survey datafrom alarge national pool of both
men and women. We were able to obtain both quantitative and
qualitative information regarding participants knowledge of
and experience with miscarriage. What makes this data unique
is that we obtained quality data from over 1000 respondents
over a 3-day window for under US $300. Obtaining 1000
respondents with other survey methods would cost between 4
to 69 times as much as our method depending on the survey
type [4,12]. In addition, it would have taken on average weeks
to months to compl ete the requisite number of responses[5-7].

Wefound that posting batcheslarger than 50 led to longer batch
completion times, and that the best time to post was between
8:30 am to 8:30 pm EST. Based on our data, researchers should
post batches during the hoursin which their targeted population
is awake. For example, researchers on the east coast who are
targeting a west coast population should adjust their posting
schedules to match the sleep/wake schedules of their expected
participants.

Previously, complex technical computer skillswere required to
create online surveys [25]. MTurk’s Ul is simple to use. For
those without technical skills, MTurk can be set to function
similar to simple word processing programs. For those with
more advanced programming skills, other more powerful
programming languages may be added. M Turk, therefore, allows
basic and advanced users of computer technology to easily
create and distribute surveys.

Limitations

Limitationsto the study include the potential for non-responder
bias, as it is not possible to determine how many people
previewed our survey without completing it. It is possible that
those who responded felt more strongly about issues related to
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miscarriage. However, these limitations may exist regardless
of method of survey distribution.

In addition, previous studies have suggested that the
demographics of MTurk participants differed from national
demographics; a paper by Paolacci et al suggested that only
47% of MTurk workerswerein the United States[18]. However,
our study included only those who were US based, thereby
eliminating biasfrom international responders. Asprior studies
using MTurk have shown [14], race and ethnicity are not
proportionately represented, with an underrepresentation of
blacks and Hispanics and an overrepresentation of Asians. This
may limit the generalizability of our study to the United States
asawhole. In addition, respondents had attained a higher level
of education than the general public, which may have led to
under emphasis of misperceptions found in the general public
[26]. However, participants were from 49 of 50 states with no
one region over or underrepresented, and overal, the
sociodemographic distribution across gender, age, religion,
geographic location, and household income was consistent with
2010 national census statistics [27].

Conclusions

To our knowledge, our study isthefirst to examine perceptions
and understanding of miscarriage among the US national
population, and thefirst to use crowdsourced surveysto examine
patient satisfaction with health care providers. Other studies
have been able to obtain information from a national sample,
however, data collection was costly as well as labor and time
intensive. The results of our study demonstrate that MTurk is
a safe, cost-effective, and time-efficient way to confidentially
obtain important, sensitive information on reproductive health
from a large, diverse participant population. Our study also
shows that it is also possible to obtain rapid data for general
health questions. While many previous studies have assessed
MTurk’svalidity within psychological and behavioral research,
our survey utilized MTurk to conduct medical research, the
results of which may impact the future health care of both men
and women.
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