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The Wisdom of Crowds

M. Castillo, Editor-in-Chief

hen we talk about “outsourcing,” we mean asking a well-

defined and select group of individuals, generally receiving
a salary, to solve a task." This activity is a cornerstone of the busi-
ness world and has become extremely common in the last 20
years. “Offshoring” is a different process because, unlike out-
sourcing, in it, the functions of a company or business are relo-
cated to a different country. Not surprising, offshoring can be a
political hot potato, while outsourcing rarely raises eyebrows. In
our profession, one can view the interpretation of images done at
night elsewhere as outsourcing because the process of obtaining
them and the equipment remains with us. We are simply buying a
service to make our lives easier.

However, when India and South American countries begin
building “medical cities” and our patients go there to obtain im-
aging studies, offshoring of radiology occurs. When both of these
activities become a threat to our economic well-being, the oppo-
site (“insourcing”) may occur—that is, we hire more radiologists
or pay extra to some already working in our departments to stay
overnight and interpret studies. Insourcing is a great way of con-
trolling costs because it tends to use existing infrastructure or adds
to it relatively cheaply. The most extreme way of insourcing is
“backsourcing,” which happens when all activities that were once
done outside (or offshore) are brought back in-house. In addi-
tion, of course, if one does backsourcing at a national level, then it
becomes “onshoring.” One aspect that defines all these activities is
the people doing them. Professionals who do work via outsourc-
ing, offshoring, insourcing, and onshoring are groups of paid em-
ployees specifically hired to work at a task and many times are
experts (or least, have some experience) at what they do.

Lately, a very different outsourcing model has become popu-
lar: crowdsourcing. In crowdsourcing, a nonspecific group of in-
dividuals, most unpaid, are given the chance to solve a task. If we
can string a long line of computers to make work faster and more
exact, the same idea can be applied to humans. In crowdsourcing,
the “crowd” part refers to the users, and most are volunteers who
are not paid for their services but receive some type of recognition.
The entity that looks for the answers is the “crowdsourcer,” and
when the issue is solved, it will own the solution.? It would be
entirely possible to ask neuroradiologists to capture images from
patients with aneurysms, perform computer-flow analysis via
freeware, interpret the data obtained, and post their results on the
Web site of the project. This would be an example of “community
science” or crowdsourcing in which no one would be paid but all
would contribute to the understanding of why aneurysms grow
and rupture.

The first ever use of crowdsourcing is said to have been the
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Oxford English Dictionary (Oxford University Press, 1928), in
which the entire British community contributed to index and
define all words in the English language, a fascinating story told by
Simon Winchester in The Professor and the Madman.”> However,
crowdsourcing did not become truly efficient until the advent of
Web 2.0. Because of its reach and instantaneous nature, Web
crowdsourcing has become popular. The appeal of crowdsourc-
ing is the concept that collective intelligence is better than indi-
vidual, and this forms the basis of the “wisdom of the crowd”
principle. Dr Sarah Fortune, an Associate Professor of Immunol-
ogy and Infectious Diseases at the Harvard School of Public
Health, used crowdsourcing to identify cells resistant to tubercu-
losis drugs.* The only way she could have expedited her research
was by hiring 100 graduate students or crowdsourcing it via the
Web; she chose the latter. Using a specific computer program
(Crowdflower; http://crowdflower.com), Dr Fortune was able to
recruit 1000 on-line workers who looked at her cell images (cost-
ing her only a few pennies per image).”> She used Crowdflower, a
crowdsourcing service that, as of this writing, had already done
more than 775 million tasks (you can watch the number of tasks
being performed in real-time at their Web site).

Crowdsourcing is bound to become an important way of do-
ing research in the future (a search of the term “crowdsourcing in
medicine” using Google Scholar yielded almost 2000 related
items). When data produced by crowdsourcing are evaluated,
most experts express high levels of confidence in the results.® The
pharmaceutical industry is looking into crowdsourcing as a
means of encouraging alternative models of drug discovery.” Us-
ing this model, drug companies are poised to save billions of dol-
lars. Eli Lilly and Dupont have already used it to solve vexing
research and development problems.® Although these 2 compa-
nies offered money to those who solved their issues, the rise of
crowdsourcing is based on the fact that everyday folks do it in
their “spare cycles” (techie parlance for “free time”), and they
represent an enormous new pool of cheap or free labor.” Eli Lilly
funded InnoCentive, a crowdsourcing platform now used by Boe-
ing and Proctor and Gamble among others, with incredible re-
sults: Thirty percent of problems found on their Web site have
been solved by no other than hobbyists! These collaborators are
paid somewhere between US $10,000 and $25,000 when they
solve a problem, which is cheaper than hiring a scientist to do it.
As sales of many products decrease, research and development
departments become too expensive to run and are no longer af-
fordable, and crowdsourcing their functions becomes an attrac-
tive solution.

It seems to me that imaging research would be an ideal plat-
form for crowdsourcing. Images can be cheaply and rapidly trans-
mitted, exchanged, and analyzed, and data could be entered into
an open Web site and modified as needed once it is there (Wiki-
pedia works this way). In my experience, radiologists are always
willing to give their opinions, contribute with their own cases, and
have a good fund of knowledge of computers. In an interesting
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study, virtual colonoscopy studies were assessed with computer-
aided detection and also made available to 228 “knowledge work-
ers” via a crowdsourcing platform.'® When it came to identifying
polyps, both systems produced similar results (about 85% each).
In this study, the so-called “knowledge workers” (euphemism for
laypeople) received only minimal training while the computer-
aided detection was highly specialized. The corresponding author
noted that radiologists may be too busy to participate in this type
of experiment despite the fact that these tasks generally take less
than 1 minute to complete. Money may have something to do
with this. If one looks at the different pay schemes in several
crowdsourcing platforms, it is obvious that one cannot make a
living from them, and as an example, users of Mechanical Turk
(http://aws.amazon.com/mturk/; the for-pay crowdsourcing
Amazon platform that has over 400,000 registered workers) make
less than the minimum wage."'

As the financial situations of our governments continue to
deteriorate, it seems logical to look for research funding else-
where, perhaps in the general public. President Obama funded
most of his first campaign with small contributions from a mul-
titude of people. This is what is called “crowdfunding,” and the
government is not too happy with it. Regulation of crowdfunding
is a nightmare for the US Securities and Exchange Commission;
and as of this writing, it had not been able to enact laws to define
and regulate it."? In reality, if no more than $1 million is raised in
this way, regulations are still pretty loose. Nevertheless, big
brother is watching, and the US government has established 3
organizations related to crowdfunding (National Crowdfunding
Association, Crowdfunding Professional Association, and
CrowdFund Intermediary Regulatory Advocates).

Kickstarter is the largest crowdfunding Web platform and has
raised over US $100 million for the funding of creative projects.'’
Kickstarter posts a “daily project” and attempts to get donations
for it from everyone. None of its projects involve the medical field,
and these vary from workshops for science fiction and fantasy
writers (106% funded) to making better marshmallows (1501%
funded). If you click on a project. you can see its number of back-
ers, the pledge goal, total collected money, and the days left to
fund it. Crowdfunding seems to work well for disaster relief, sup-
port of artists, political campaigns, software development, and
even scientific research. Unlike the traditional fundraising events
that most universities and institutions hold, crowdfunding occurs
outside the geographic boundaries. Most of the typical funding
events are meant to bring the donor and recipient together with
the idea that personal contact will entice donors to offer financial
support. It seems that crowdfunding erases this aspect because the
average distance between donors and recipient in crowdfunding
platforms is, on average, 3000 miles.'* This may work for small-
amount donors, however not for those who give us millions of
dollars. Patients have also started using crowdfunding to pay their
medical bills."

There are 2 general crowdfunding platforms for science proj-
ects. The first one established was the Science Fund Challenge
with a current rate for funding projects of 135% versus 20% for
the federal government.'® This site is part of another larger one,
RocketHub, that attempts to collect money for soft and hard sci-
ences.'” Petridish (http://www.petridish.org) is perhaps one of
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the most serious enterprises that entices donors to “explore the
world with renowned researchers,” and Healthtechhatch (https://
www.healthtechhatch.com) was, as of the time of this writing,
beta-testing its site dedicated to crowdfunding in medicine. It
seems that the number of crowdfunding platforms for medicine
projects is exploding. GiveForward (www.giveforward.com) la-
bels itself as the “The #1 Medical Fundraising Site,” a claim that is
probably true because they have raised over US $22 million since
its recent inception. Other sites include www.medstartr.com and
www.iamscientist.com. As expected, levels of suggested donations
are higher on these than on RocketHub, and donors have the
chance to give their money to respected institutions and research-
ers (on the homepage of Petridish, one can find projects from the
Cold Spring Harbor Laboratory, State University of New York,
California State University, and many more). There, one can also
access the biographies and curricula of the investigators. Some are
PhD candidates looking for funds to complete their dissertations.

Rather than just getting money for research, these crowdfund-
ing sites have a more complex and perhaps positive societal influ-
ence: outreach—that is, they let the general public know what is
going on with the sciences. Additionally, researchers must exactly
detail on the Web what the money is used for, creating a greater
transparency in the public eye than that seen with grants given by
the government. Obviously, crowdfunding is not the solution for
the ever-dwindling federal funding for research, but it is clearly an
alternative on a smaller scale. Crowdfunding supports the con-
cept of “open notebook science,” in which all data generated in
experiments are made available on-line and, thus, are completely
transparent. As the expense of delivering and advancing medicine
continues to increase, participation by all involved, including pa-
tients, may be one answer to understanding the real costs and
complexity of research. The Society for Participatory Medicine
(and its journal) encourages this type of activity.'® Maybe it is
time to allow the lay public and our patients to participate in our
academic activities so that they can see what we do (because we do
it so well). Our research has always been hampered by the small
amount of patients whom we are able to reach for donations, and
crowdsourcing projects may be an answer to this problem. Addi-
tionally, our professional societies could begin to explore the pos-
sibility of crowdfunding, or at least we should post some of our
projects on Web sites dedicated to this activity.

REFERENCES

1. Outsourcing. Wikipedia. http://en.wikipedia.org/wiki/Outsourcing.
Accessed October 10, 2012

2. Crowdsourcing. Wikipedia. http://en.wikipedia.org/wiki/Crowd
sourcing. Accessed October 10, 2012

3. Winchester S. The Professor and the Madman. London, UK: Penguin;
1998

4. Sarah Fortune. http://www.hsph.harvard.edu/faculty/sarah-fortune/
index.html. Accessed October 10, 2012

5. Burke A. Crowdsourcing scientific progress: how Crowdflower’s
hordes help Harvard researchers study TB. Forbes. October 16, 2011.
http://www.forbes.com/sites/techonomy/2011/10/26/crowdsourcing-
scientific-progress-how-crowdflowers-hordes-help-harvard-
researchers-study-tb. Accessed October 10, 2012

6. Oprea TI, Bologa CG, Boyer S, et al. A crowdsourcing evaluation of
the NIH chemical probes. Nat Chem Biol 2009;5:441—47

7. Norman TC, Bountra C, Edwards AM, et al. Leveraging crowdsourc-



ing to facilitate discovery of new medicines. Sci Transl Med
2011;3:1-3

. Alsever J. What is crowdsourcing? CBS Money Watch. March 7, 2007.

http://www.cbsnews.com/8301-505125_162-51052961/what-is-
crowdsourcing. Accessed October 10, 2012

. Howe J. The rise of crowdsourcing. Wired. http://www.wired.com/

wired/archive/14.06/crowds.html. Accessed October 10, 2012

. Nguyen TB, Want S, Anugu V, et al. Distributed human intelligence

for colonic polyp classification in computer-aided detection for CT
colonography. Radiology 2012;262:824-33

. amazon web services. http://aws.amazon.com. Accessed October 10,

2012

. Barnett C. First SEC rulings launch crowdfunding with accrediteds.

Forbes. August 20, 2012. http://www.forbes.com/sites/chancebarnett/

13.

15.

16.

18.

AINR Am J Neuroradiol 34:1863—65 Oct 2013  www.ajnr.org

2012/08/30/first-s-e-c-rulings-launch-crowdfunding-with-
accrediteds. Accessed October 10, 2012

Fund and Follow Creativity. www.kickstarter.com. Accessed October
10, 2012

. Agrawal A, Catalini C, Goldfarg A. The geography of crowdfunding.

http://papers.ssrn.com/sol3/papers.cfm?abstract_id=1692661. Ac-
cessed October 10, 2012

www.youcaring.com. Accessed October 10, 2012

SciFund Challenge. http://scifundchallenge.org. Accessed October

10, 2012

. The Worlds Crowfunding Machine. http://www.rockethub.com/

projects/scifund. Accessed October 10, 2012
Society for Participatory Medicine. www.participatorymedicine.org.
Accessed on October 10, 2012

1865



