
Healthcare Triage Reproducibility in Science Podcast Episode 7: Solutions Pt. 1

Aaron Carroll:

Welcome back to the Healthcare Triage podcast. This is the seventh episode in our series on science
culture and reproducibility. And it's part one of a two part segment on how we might address many of
the issues we brought up in the series so far. The experts you've heard from throughout the series all had
suggestions, and we're going to comb through those here. So what are some of the age themes when we
started asking people, can we fix this? And if so, how?

Simine Vazire:

The easy answer though, the very abstract answer is more transparency, more criticism, more correction.
How do we get there? I don't know. That's the harder problem.

James Heathers:

The unusual answer to that question is, no one's ever really tried doing it before. I don't think the
answers to go out and check everything. I'm continually bored by people talking about, well, we need to
have more schemes. We need to have more funding. We need to have... All of these things need to be
increased. Why don't we have more of this stuff? It's all completely pointless without a discussion about
quality. We need to structure how we are using the resources that we've got differently.

Elisabeth Bik:

I think one of the solutions should be that institutes and journals act a little bit more with teeth, have a
little bit more courage in retracting papers, even though the original data might not be there.

Anisa Rowhani-Farid:

So it does seem like it a systemic issue that we've created this system similar to Mary Shelley's story of
Frankenstein. Like the scientist created Frankenstein, his name was Frankenstein. He created this
monster and then he got so worried about the monster and he killed the monster. But actually, what if
we look and say, "Well, why couldn't he have said because the monster told him, "My Lord, you created
me. You can tell me what to do?" So why can't we? Actually, we created the scientific enterprise. We
created its systems. We created its processes. Why can't we actually tell it what to do?

Tiffany Doherty:

The answer, of course, is that we can, and in some small ways we are. We just need that to become
bigger. As one of our interviewees put it, we need to put science, not scientists at the forefront. And we
can do that by thinking what's good for science is good for me as opposed to what's good for me is good
for science. But that makes it sound a lot easier than it really is. And some of us feel pretty pessimistic
about it, including Aaron. Here he is talking to Dr. Kelli Barr.

Aaron Carroll:

I'm struck by how you're concerned with the bioethics. There's almost a [inaudible 00:02:27] key for the
whole thing in science. It's like we know this huge problem exists and I feel like we keep trying to make
these tiny little fixes that we think are going to get there when we recognize... Like I've had so many
conversations with people where they will describe what we could do to fix their tiny back piece of the
backyard. And I'm like, it's so clear that we need to blow the system up and start over.
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Kelli Barr:

We build these institutions and infrastructure and we develop these practices on the basis of things that
seem good to us at the time. And then later on, we realized that there are some like really undesirable
consequences that maybe we didn't anticipate, maybe some people anticipated, but it seemed too good.
And so we just went with it.

Kelli Barr:

And now we're finding ourselves having to deal with the consequences like is that cause for, as you put
it, blowing the system up and trying something new, is that cause for trying to do incremental
institutional reforms? This is a fundamentally philosophical question. What do we want out of our
institutions? And if what we want looks so different, then what's going on now? Then maybe we're in the
realm of talking about the revolutionary change. There's a lot to say here. Justice is a hard project.

Tiffany Doherty:

It's a hard project, but we're not starting from scratch. There has been a growing awareness of the issues
over the last decade or more, and some steps have been taken to improve things. A major one of those
is the Center for Open Science. We talked a lot about this with Dr. Brian Nosek, Co-founder and Executive
Director of the Center.

Brian Nosek:

The Center for Open Science is a nonprofit technology and culture change organization that was founded
in 2013 as a spin out from my laboratory at the University of Virginia. And we have a mission to increase
openness, integrity and reproducibility of research.

Brian Nosek:

The big challenge as we see it is that the values that we have for how we think science should operate
are not aligned with the culture, the incentives and the policy landscape for driving how science does
operate. And so really what we think is needed is much more transparency of the entire research process
so that you as an observer of my work can evaluate its credibility in whole and also so that it has that
mechanism of accountability that will prompt me to check myself when I'm thinking about what did I
find? What do I think it means? Knowing that others might be able to observe that provides an occasion
for me to take a perspective of, would others think that those kinds of actions, this kind of analysis
strategy, this selection of these things to decide that are effective reasonable decisions to make.

Aaron Carroll:

So my gut tells me, again, my intuition for what it's worth, that what you're finding is that, hey, if we're
open and transparent and we're all working together and sharing credit and trying to figure out this best,
that we're much more likely to achieve what is correct. Then if I hunker down in my own lab, protect my
property and do this with as much secrecy and speed as possible, which intuitively sounds like it makes
total sense, but it is not the way we do science in the United States. So how do we get there?

Brian Nosek:

Yeah, so that is really what the Center for Open Science as an organization exists to try to do, is to how
can we shift the research culture to greater transparency and rigor and reproducibility? And our basic
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operating model is that to enact behavior change, and let's say that behavior we're trying to change is
simply transparency. You want to have more insight into the research life cycle, know what you planned
beforehand versus what you saw after the fact like with preregistration, more sharing of data and
methods and materials and things, and more reporting of all the findings, even the ones you didn't end
up putting in the paper rather than just the selected ones that fit the story to go in the paper.

Brian Nosek:

So those are the behaviors that we want to change. In order to get there, we need at the base
technology that allows us to do those behaviors. How is it that we can get the behaviors done, do them
efficiently, and have them not be to do those behaviors in ways that aren't disruptive to our already busy
lives as researchers?

Brian Nosek:

And so a substantial portion of our efforts are in building the open science framework and managing
that, which is a collaborative management environment that's intended to help researchers make sure
they don't lose their own data for their own use, but also to track and make more transparent their life
cycle of research, how it is they, what they planned, what they did it, what they found and get it all out
there into the public.

Brian Nosek:

So that's at the base, but then just providing the technology to do it isn't enough. Because if I'm not
rewarded for being transparent, why would I do it? If I don't see anybody else in my community, why
would I do it? And so on top of providing the technology to make behaviors possible and easy, we need
to make the behaviors normative, see that others are doing those behaviors, see that they're valued in
the community. We need to make those behaviors rewarded, change the actual incentives. And we need
to make ultimately many of the behaviors required, the policies that governed how it is people do their
research. And so we have a number of interventions that we and many others in the community are
working on to try to rest the norms, the incentives, and the policies for promoting behavior change. So I
can give a quick example of each of these.

Aaron Carroll:

Yeah, please.

Brian Nosek:

At the normative level, one of the biggest factors that can help facilitate behavior change is making
desired behaviors more visible. So if other people are sharing data and I don't see that they're sharing
data, then why would I that anybody shares data? That's not a thing that we've done in science. I don't
see other people doing it. So why would I do it?

Brian Nosek:

So a very simple intervention on shifting norms is to increase the visibility of data sharing, for example,
when it happens. And so we promote these badges for open practices, a badge for open data, a badge
for open materials, a badge for preregistration and journals can adopt these badges and give them to
authors on their article after it's accepted if they meet the criteria. So congratulations, your paper will
appear in psychological science. Great. If you'd like to have this badge for open data, you just have to
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meet these criteria, share your data, and then we'll put this badge and then a link to where to find the
data.

Brian Nosek:

So that's a very small incentive. I'm not so as an author, well, maybe I care about that or not, but if I'm an
idealist, I'm like, "Great." I get a little bit of credit for sharing my data. I want to do that anyway. All right.
I'll take the badge. So it's not as much of an incentive of intervention as it is a normative in intervention.
So me as an idealist, yeah, I do that behavior, but now you as a reader of psychological science, you start
to see these badges. "Wait, what is this?" Like, "Oh, what? People are sharing data? Oh, I didn't know
people share data. I guess just doing it." "I thought it was too hard to share data. Well, I see that people
are sharing data. Maybe it's not too hard to share data."

Brian Nosek:

So just increasing the visibility of those behaviors starts to break down some of the pragmatic barriers.
And what's great about norms is if they're leveraging behaviors that people agree are valued in the
general sense, in an idealistic sense, they're just not performed, then as you start to see other people
doing them, then it makes it more likely that more people will do them. It just breaks that barrier down
just enough for the person that was interested, but didn't see that others doing it. Okay. Now they do it.
And now once they're doing, it's more likely to influence other people and they do it. And so the
proportions grow quickly. So it's an easy intervention to just increase visibility for normative shifts.

Brian Nosek:

On the incentives, publication is the currency of advancement. We're not going to change that very
easily. So maybe we can change what it takes to get a publication. So in the normal context of preparing
my research for publication, I finish my research, I write a report of what I found and I send that for
review and try to get the peer reviewers convinced that it's good enough research to publish. All of the
incentives in that standard case are, make the report as publishable as possible, novel results, positive
results, neat and tidy story. Leave out all the things that didn't quite work, make it look as good as
possible. But all of those things about leaving out of selective reporting are what reduces the credibility
of the findings.

Brian Nosek:

So the major incentive change that we are trying here is called Registered Reports. And what registered
report is, it's still pursuing the publication, but we just move the primary stage of peer review to before
you know what the outcomes of the research are. So to the journal, you submit the question you want to
investigate, the rationale behind it, maybe some preliminary evidence that you did in initial exploratory
experiments saying that you've got something viable here, and the methodology of your key studies,
what you're going to do to try to test your question. And what the reviewers evaluate is, is your question
important?

Brian Nosek:

And is the methodology you're proposing an effective methodology? And if they agree this is important,
we need to know the answer to this, then you get in principle acceptance there, then you go do the
work. And then you submit all the work finished at the journal once you're done. And they don't
evaluate now whether the findings were interesting. They evaluate, did you do what you said you were
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going to do? Did you run the studies effectively? And if you did, you get published regardless of whether
it's a positive or negative result.

Brian Nosek:

Just this change fundamentally shifts the incentives for me as an author. Now I'm not chasing beautiful
findings. Now I'm proposing important studies and ideally beautiful methodology. And that's what's
supposed to be like. We're we're doing science. We're supposed to be asking important questions and
designing good tests of those questions. Not saying, "Did I get an exciting result and get rewarded for
that?" The results are the results. That's what we learn about doing the research.

Brian Nosek:

And so this has been adopted by more than 250 journals now that are trying out. Yes, Registered
Reports, we're running studies to see, does it actually do what we expected it to do? With all of these
changes to the system, an obvious question is, well, yeah, maybe it will reduce publication bias. Maybe
it'll make it easier to publish things that have negative results for example, but maybe it'll have
unintended consequences too. Maybe people get less creative. Maybe we'll discover less things. Maybe
it won't actually increase the reproducibility of the findings.

Aaron Carroll:

Are these top journals?

Brian Nosek:

Yeah, they're all over. So there's most still in the social behavioral sciences and in neuroscience, but it's
been expanding incrementally outside of those disciplines. And now to some very general journals like
PLOS ONE, for example, now offers Registered Reports for any field that submits to PLOS ONE which is all
the fields. And then there are journals that are highly regarded journals like Nature Human Behaviour
that offer Registered Reports. And so it has accelerated in adoption very rapidly. And people that have
done it have reported, as an author or as a reviewer, have reported very favorably about the experience
of it.

Aaron Carroll:

Our other experts had some insights on publishing related issues and solutions as well. We discussed a
good portion of it in our publishing episode. Let's head on more of it here, Continuing with Registered
Reports.

James Heathers:

The whole magic at the Center of a Registered Report is that they agree in principle to publish your
paper if you do it exactly the way you say going to. So if you publish it and find an amazing, well
encapsulated, easy to understand, intellectually stimulating result, they'll publish it. If you find absolutely
nothing whatsoever, and that hurts a lot of people's feelings and is a real problem for other people
within the field to accept, they'll publish it.

Tiffany Doherty:

When submitting an article for publication in their traditional way, i.e., not as a Registered Report, your
work can be rejected for many reasons, but one of the reasons we're most concerned about for our
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purposes is insignificant results. We wanted the point of view of a journal editor which Dr. Simine Vazire
provided for us.

Aaron Carroll:

How do you think that that comes into actual play as a journal editor?

Simine Vazire:

I think it varies, but I wouldn't overlook the very, very explicit ways. It comes into play with a lot of
journal editors where they will explicitly say that there's nothing wrong with your study, the methods are
really strong, the conclusions are warranted, but it's not novel enough or you didn't get a significant
finding. So why would we publish that? I've seen a lot of editors and reviewers explicitly say stuff like
that. And then there's a whole nother category where it's not explicit, but that is actually what's driving
the decision, but people know better than to say it that clearly.

Simine Vazire:

And then there's I think a third category where it's people who don't want to value those things and are
trying not to value those things, but don't realize how easily those factors change. They become much
more critical of the method when they don't like the result. And so they're still saying that they're not
basing their decision on the result, their evaluation on the result, but it's the result I'm made them
scrutinize the method that much more, which isn't wrong, but they should be scrutinizing the method
even when they do like the result.

Aaron Carroll:

What do you think we could do better about that? How could journals get better?

Simine Vazire:

Well, one is separating, doing as much of the evaluation as you can before anybody knows the results. So
Registered Reports help with that. Yeah, I don't know, the question of how do we get over our biases?
You'd think that social psychology could answer that question, but sadly there are some literature on
devices and techniques and stuff like that, and certainly blinding, so blinding to results, blinding to the
status of the authors as much as possible can help.

Simine Vazire:

But I think we also have to do affirmative action for things we know are biased again. So journals I think
should feel compelled to publish a certain proportion of replication studies of negative results, things like
that. And funders should feel compelled to invest some proportion of their money in verification
projects, whether it's replication, reproducibility checks, other kinds of auditing and verification of the
other stuff they're funding.

Aaron Carroll:

Do you see journals doing those things?

Simine Vazire:

I see journals adopting Registered Reports. I don't see much change on publishing negative results,
publishing replications other than the lower status journals. I think a lot of lower status journals are
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making a lot of changes in that way, but the prestigious journals are doing okay I think on transparency.
More and more of them are changing their data sharing policies or things like that, but not so much on
the criticism and getting the negative stuff out there. By negative, I mean both null results and critical
stuff.

Tiffany Doherty:

So not a perfect solution, but a solution to add to the constellation. Our interviewees are interested to
see studies that will tell us how Registered Reports affect things like novelty, perception of research
quality, and whether a portion of people will follow the letter of it, but not the spirit of it as one of our
experts put it, meaning some people will do it just to check a box, but may not fully buy-in.

Tiffany Doherty:

And there are, of course, other proposals for the constellation. Here's Dr. Sanjay Srivastava talking about
something he calls the Pottery Barn Rule for journals. So like you break it, you buy it, except if you
publish the original study, you published the replication attempt.

Tiffany Doherty:

This was inspired by a paper that triggered a big discussion after its publication in the Journal of
Personality and Social Psychology, one of the biggest journals in that field. It reported to show evidence
for ESP, but people were skeptical and eventually attempts to replicate it failed. However, when
researchers tried to publish this failed replication at the journal in which the original study was
published, they refused on the grounds that they don't publish replications.

Sanjay Srivastava:

Newspapers have correction policies and good newspapers have good correction policies. They have this
mindset that says if we make a mistake, we're going to own it and we're going to print it in our pages.
Journals should have something like that too. Scientific journals should say, "If we've printed something,
we're going to own it."

Sanjay Srivastava:

And the difference is that for journals, the first time isn't supposed to be certain because science doesn't
work that way. And so they should be publishing both successful. You wouldn't want a newspaper to say,
"yeah, all the stories we published yesterday, we still believe them today." But in science you need that.
And so it needed to be detached from whether it was right or wrong. There needed to be something that
said scientists are supposed to be trying to replicate it and the journal that published the original results
should take ownership over the fact that if they thought this question was worth publishing an answer
to, they should still think that a year later when someone comes back to them with a replication.

Aaron Carroll:

Dr. Srivastava wrote some blog posts about this idea and some journals have actually instituted this kind
of policy. So we know it's possible. We also heard a soundbite from Dr. Bik in the beginning of this
episode saying the people at the helm need to act with a little more teeth. Another angle is that their
bark might be worse than their bite because of where their interests lie.

Elisabeth Bik:
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Some journal editors are, I can only say pretending. They're pretending to act upon these things. They're
like, "Oh, we'll look into this, Elise." And everybody's like, "Yay, the Journal's going to look into this
finally." And then nothing happened. They care about their appearance, but then they don't care about
science.

Elisabeth Bik:

We also know in very different fields like police brutality or sexual harassment, these cases, if you've
reported as a good person and rely on the organizations to take care of these things, ii doesn't happen.
Only if you take things to social media and show it and discuss it, then people start to become horrified
and maybe things will happen then, but it will take years to change that. These institutes and these
journals are organizations that have their own agenda. So you cannot let them investigate their own
papers because they have a conflict of interest.

Aaron Carroll:

So perhaps having an independent organization to deal with claims of misconduct will be useful. And
when it comes to journals, another potentially useful tool, something called the Transparency index,
which we spoke to a couple of our interviewees about. Here's Dr. Oransky.

Ivan Oransky:

I think it was 2012, Adam and I published the short op-ed in The Scientist magazine where we called for
something we called the Transparency Index. And Transparency Index, and I want to be clear, we as two
journalists who were just thinking about some issues, we had some vague ideas about how this might
work, but the general concept was, instead of trying to just have a number that was based purely on how
often a paper was cited in a particular journal, how often papers were on average cited in that journal,
which is a widely used metric, it's called the Impact Factor, but it's also easily gamed and very
problematic for lots and lots of reasons, let's look at the things we care about. Okay. Let's use the "evil of
metrics" to create something that will help us judge the things we care about instead of just this one
thing.

Ivan Oransky:

And so we wanted to look at things like, well, how clear is your peer review process? How clear is your
correction process or your attraction process? How transparent are the conflicts among your editors
made to readers and to authors? All those sorts of things. We didn't come up with an actual index or a
score and we were very clear about not being the people to do that. Brian Nosek and his group at the
Center for Open Science has something that is, again, at least conceptually very similar to the
Transparency Index.

Aaron Carroll:

Here's more on that from Dr. Nosek.

Brian Nosek:

So the top guidelines, the transparency and openness promotion guidelines is our policy framework that
has eight different criteria for what it means to do open research. And those criteria can be adopted by
funders or by journals or by institutions for what their requirements are for their grantees or their
authors or their employees.
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Brian Nosek:

And the top factor is a rating system. Right now it's just for journals, but we will extend it. A rating system
of the strength, the progressiveness of their policies. And so we're using the exact same behavioral
principles of change to shift norms among journal editors as we're using among researchers with the
badges by elevating visibility of policies of their peers, editors can see, "Oh, other people have policies
promoting transparency." "Oh, I'm actually pretty far behind where the standard policy is of what others
are doing in my sub-discipline. Maybe I should adopt some of these new policies to promote more
transparency of the work that we publish."

Aaron Carroll:

And now let's swivel to preprints, which have exploded a bit during the pandemic. Dr. Ivan Oransky
thinks these might hold some value for us in promoting a better system.

Ivan Oransky:

One of the concerns that I have is that we're seeing a retrenchment in terms of traditional scientific
publishing that is based all on peer review is a good housekeeping seal of approval. It's a binary thing
where it's good if it's peer reviewed, bad if it's not. I hope that we can take what's good about the
traditional peer review process and traditional publishing system. And also what's good about preprints
and the speed and the openness of all of that and actually be smart about it and combine those two
rather than reinforcing a lot of old behaviors, which certainly could happen.

Tiffany Doherty:

And while we're on the topic of publishing, let's pivot to citations and how the raw count of citations is
all that really matters in our current culture. If a paper has 500 citations and a large portion of those
disagree with its methods or conclusions, all that ends up being weighted in the end is that it was cited
those 500 times.

James Heathers:

Every single citation in existence is one single vector from one document to another document. It could
be cited in terms of, I am author B. And author A citation has had the single worst idea since the
invention of paper shoes for rainstorms. Or it could be the exact opposite, author A is a transcendent
genius and everyone should immediately buy them a cup of coffee.

James Heathers:

So absolutely no indication of what's in a citation. There's also no indication of how they fit together in a
network over time. Has some idea become popular or less popular? What is the central idea within a
field that is stuck together within a network map of citations? I have been thinking about this for 10, 15
years. So I was delighted when someone did something about it.

Aaron Carroll:

When Dr. Heathers says he's excited someone did something about it, I think he's talking about Dr. Josh
Nicholson, the inventor of scite, S-C-I-T-E. And you may remember someone we interviewed for this
podcast. Let's go back to that interview and get the low down on what he's created to help the scientific
world with this particular issue.
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Josh Nicholson:

So in today's world, we look at scientific publications and we evaluate them by where they published. So
the journal name, who are the authors, whether they're affiliations, and then some metrics, and these
metrics will be citations, views, downloads and increasingly, how is it being shared on social media in
what is called Altmetrics.

Josh Nicholson:

And so scite is taking citations one step further. And so instead of saying this paper has 100 citations, we
can tell you, okay, it has 100 citations, here's the context of those citations. And of those, five of them
present supporting evidence, one presents contradicting evidence, and the rest only mention it. And so
it's really trying to make citations more intelligent.

Aaron Carroll:

So do you review every paper or how do you decide which papers go in?

Josh Nicholson:

We would like to analyze every scientific paper there is, but obviously not all articles are open. And so
our articles come from a variety of different sources, PubMed Central, an open source from the
government, Open Access Publishers, and then increasingly through indexing agreements with
publishers themselves. And so to date, we've signed indexing agreements with Karger, British Medical
Journal, Future Science Group, Wiley, which was a big one, Rockefeller University Press, and IOP. And so
this has allowed us to get just over $15 million.

Tiffany Doherty:

We asked Dr. Nicholson how he thinks scite directly addresses the issue of citations and impact in our
current culture.

Josh Nicholson:

So our hope is that by having contradicting citations, this will slow some of this down. So now there's a
rush to be first, a rush to publish, and a rush to produce this nice narrative. But if you know that there's a
negative feedback loop via contradicting sites, maybe you'll slow down and include the entire story
because it's not that you just publish something and walk away from it and the citation number goes up
no matter what. It's that you can actually have more contradicting sites if you're not careful.

Josh Nicholson:

The converse of that is by explicitly tracking supporting citations, hopefully will incentivize good
behavior. And so the idea that if you receive supporting citations is something that you can start to show
for your career and tenure and promotion, maybe that you'll make the code open, the data open, all
these things that researchers are told to do, hopefully we give them a reason to do that.

Aaron Carroll:

So how exactly are citations classified in scite?

Josh Nicholson:

10



So a lot of people will come to scite and they'll go to the Wakefield report which has been retracted due
to fraud. And they're a bit surprised because we don't have a huge number of contradicting sites. And
the reason we don't have a huge number of contradicting sites is because we are not just classifying
citations based on positive or negative sentiment.

Josh Nicholson:

So it's not enough to say something mean or negative about a scientific article. We're really looking for
the rhetorical function. Does it support or does it contradict this paper that they're citing with evidence?
And consequently that's a small number amongst all citations. So there's about 5% are supporting, less
than 1% are contradicting and then the rest are mentioning.

Tiffany Doherty:

Josh described scite as Rotten Tomatoes, but for scientific articles. Use of Josh's program is picking up
steam in the scientific community. And we're looking forward to seeing its impact as time goes on.
Another topic brought up repeatedly in our interviews was data sharing, the raw data from the
experiments, the reviews of the paper, all of it, exposing the men behind the curtain as Dr. Heathers put
it.

James Heathers:

You can normalize the idea that if you're going to publish an academic document, part of that document
is the men behind the curtain. We need to see your data, we need to see your code. We need to see the
reviews that went into making sure that this article was determined to be kosher and all the numbers
were present and correct. And we need a way to preserve all of that in something like perpetuity to
provide access for either, in the case of sensitive data, the right people, in a case of nonsensitive data,
everyone because that's also part of the public good of using research, especially data and code in
particular.

James Heathers:

If that was normal, I would not have to fight researchers to send me their data. I would not have to ask
editors repeatedly to request the data from the original authors where there's a problem. I would simply
go to the paper where there was a problem, access the data, find out if the problem actually was a
problem, and then get about my day.

James Heathers:

So the next step up from that is having all of it in a dynamic document where the statistics and the
graphs in the document itself are being generated from the data as opposed to, we made pictures and
we did calculations and we are reporting them. The quantum leap beyond that is, we are dynamically
generating that from the actual data set with code that you can see. If everyone agrees that there's a
problem and the way to resolve the problem is a substantial increase in transparency and the fact that it
now becomes very hard to hide or obfuscate things that you should not be allowed to hide or obfuscate,
we're going to make progress.

Tiffany Doherty:

Dr. Bik agreed with this.
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Elisabeth Bik:

We must find ways to tackle these things. And one of the ways would be to ask for original data. You can
just say, "This is the original photo." It needs to be the whole for, in a case of a Western blot, the whole
film with all the scribbles and everything around it that nobody would cut out.

Tiffany Doherty:

And of course, there will be issues to work around when implementing policies like this. Like assuming
that the original data offered hasn't itself been manipulated in some way. There will also be things to
address when asking researchers to dump massive amounts of data like appropriate file formats,
labeling, accessibility, private ownership of data by corporations, et cetera. There are also complaints
about the sheer amount of data and about the data we already have that isn't properly curated. Solving
these issues will take resources. More on this from Dr. Heathers.

James Heathers:

There's an interconnected web of how all this fits together. And a lot of it is not immediately soluble. And
the problem is, there's not a lot of, we can identify all of these problems. We've identified several of
them. Go us.

James Heathers:

Now, where is the collective will to be able to collectively address them? That itself is requires research
funding different tries. It probably, in some sense, it probably requires nonprofit partners or corporate
partners. It requires a lot of engineers to be able to build systems that we can use. Now, a lot of these
things exist. We're talking about these old ideas because there's people who are talking about them
elsewhere, but it's not a big conversation.

Aaron Carroll:

So what are some steps we can take to encourage researchers to share their data? Earlier in this episode,
we talked about data sharing badges with Dr. Nosek. In our episode on Publishing, we spoke to Dr. Anisa
Rowhani-Farid about her work on data sharing and how low the rates are, even when the journal
technically requires it. She's also done some work on data sharing incentives like badges. And we were
able to speak with her about what she found.

Aaron Carroll:

You'll remember from our publishing episode, that she published work looking at data sharing rates at
the British Medical Journal and found them to be incredibly low around 4.5%. This led her to do a
systematic review on incentives that had been tested to motivate data sharing and to a study suggesting
the badges may increase data sharing behavior. Here's Dr. Rowhani-Farid to tell us more.

Anisa Rowhani-Farid:

And in the end, this study came out through my systematic review and I thought, "Well, hang on a
second, why don't we test this badge and do an actual trial?" The control arm basically got an email from
me saying, "Hey, I've noticed you've submitted your article to BMJ Open. That's wonderful. The BMJ
Open data sharing policy is such and such. It'd be wonderful if you could share your data." That's it. Just
a reminder of the policy, which is mind you a little loose. It's not so strict. So I just told them about the
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policy and told them about Dryad, which is where the BMJ Open recommends researchers to share their
data. And that was that. No other contact from me.

Anisa Rowhani-Farid:

Now, the intervention arm got an email from me, very similar email, but I said, "If you share your data as
a reward, you will get this badge which goes on your electronic article and when it's in print." So of
course, I got interesting emails from researchers. People were like, "I've already shared my data and my
article." So I was like, "It looks like maybe consciousness around data sharing isn't really there. Data isn't
what you share in your article. We want that raw stuff that's there, that could be accessible, that could
then be used by other people." Maybe to our disappointment or maybe we already knew this, the badge
didn't work.

Aaron Carroll:

Dr. Rowhani-Farid mentions that there were some complications. For example, one research put their
data under embargo until publishing, and therefore couldn't receive a badge from her. Overall, only two
researchers in each arm of the trial shared their data in full. So this study suggests that badges might not
work as an incentive to shared data. However, there are some caveats which we discussed with Dr.
Rowhani-Farid.

Anisa Rowhani-Farid:

It's a very simple incentive that journals can adopt, but we don't have the evidence to show that it really
works. I spoke with Brian Nosek who was creator of Badges whether journal was talking about open data
and badges and talking about the importance of data sharing with the editorials and they can see other
researchers getting badges. So he talked about how my study design could have had more signaling and
that it shouldn't have really happened at the individual level. That I should have randomized at the
journal level. So some journals could offer badges and others don't.

Aaron Carroll:

Well, again, it's like I think it... Now, we're going to get off top, like in your defense, I think he's talking
about testing something different. You're talking you are testing just a badge.

Anisa Rowhani-Farid:

That's right.

Aaron Carroll:

He's talking about testing a whole cultural change which a badge is part of it.

Anisa Rowhani-Farid:

That's right.

Aaron Carroll:

Those are two different things. And granted that may be more likely to work, but you were doing a study
of the badge.

Anisa Rowhani-Farid:
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That's right.

Aaron Carroll:

And clearly just throwing a badge in a journal, which is what you tested, doesn't work

Anisa Rowhani-Farid:

That's right. It doesn't work. Now, I'm interested to see what other incentives could be tested. I would
love to do another trial that test badges at a journal level to just see.

Aaron Carroll:

So there we have a handful of potential solutions that have been studied or implemented or at least
talked about. Let's move on now to funding another major piece of scientific culture that as discussed in
the episode we dedicated to it contributes to or could heavily influence many of the issues we've been
talking about.

Stephanie Lee:

It's not just journals. I think funders... I don't think it's in the NIH's best interest to have work that they
sponsored turning out to be hugely problematic, retracted, fraudulent, whatever. That's not a great use
of taxpayer money. So funny, agencies can do their part as well perhaps by incentivizing publication of
null results of doing replication studies of other groups' work. And universities ideally would be looking
at that kind of work too and then rewarding it as well.

Paula Stephan:

We've worked very hard to see if we could get NIH to not fund salaries at as high level as they fund.
That's been something that a number of us have worked on and argued for because that's certainly one
of the reasons that drives this university machine. We've also been concerned about indirect in the way
in which that is calculated.

Josh Nicholson:

I think focusing on funding by maybe mandating or with my magical wand, I would make scientific
funding more democratic in a way. So splitting it out. So it's not just these super labs getting increasingly
more funds from the government as well as private sources. I really like the ideas behind lottery systems
because I think after a certain cutoff, it's pointless to try to say this one's better than the other because
they're just basically the same thing.

Tiffany Doherty:

This idea of a lottery system definitely isn't new. It's been called the Powerball method and Malcolm
Gladwell brought it up on his podcast, Revisionist History. In that episode, he discusses how we've been
doing Grant's election style for about 75 years without empirically examining how well that actually
works.

Tiffany Doherty:

So finally, the association between a Grant's peer review score and the number of citations resulting
from that work was examined. The result? No relationship. Now of course, as we've pointed out
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repeatedly, citations alone can't represent how meaningful work is, but most agree that the funding
system needs changing. And this lottery method has been suggested more than once.

Tiffany Doherty:

Another big theme that came up throughout our interviews was funding people over projects, which we
discussed with a couple of experts, including Dr. Jeff Flier in our Funding episode. He also brought up the
size of our funding system.

Jeff Flier:

Part of the issue at which you're getting at and I'm grappling with is this system we have too big. No one
said we should have this number of NIH-funded investigators and they should be distributed the way
they're distributed. That just happened. How did it happen? All these institutions going back 30, 40 years
ago saw that NIH was a way to fund research. They didn't just fund the work. They helped you fund your
buildings. They do everything. And even though on the other hand, people like me would always say,
"Oh, but you don't fund all of it. We have to put some in." But a good hunk of it is funded by this external
agency. And institutions started to feel that they were in competition with each other. In order to get the
best doctors residents, they had to say they had the best research. So they grew much as they could
grow. And some of them grew more than they should have grown.

Aaron Carroll:

And you're right in the sense that it's like lots of institutions have become reliant on that funding. And so
they have to keep it going and...

Jeff Flier:

Unless they decide they're going to downsize, but you can't just easily do that because these are all
people who you'd have to either buy out their contracts in some way, which would cost a lot of money.
And no one wants to do that. Or you'd have to say, "Let's put a damper on new recruitment for five
years." No one likes that either. I tried to do that. There are structural problems to transitioning, but my
feeling is, the transitions will occur.

Tiffany Doherty:

As many of our experts point it out in our episode on funding, changing the system to increased
reproducibility is really in the best interest of funders. And they likely know that. And according to Dr
Nosek, he has seen interest and willingness to explore different practices among those major funders.
But he also said they'll definitely require more evidence before we see full scale adoption of new
practices.

Brian Nosek:

It is more that cautious observing of feeling like we need to be good stewards of our resources. And if we
just throw our weight around this way and that way, we don't want to break the China.

Tiffany Doherty:

In our episode on Publishing, Aaron and Dr. Nosek discuss the paradox of how a project has been
reviewed by funders and approved for millions of dollars after which the scientists must then go through
this entire process of approval again to get published.
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Tiffany Doherty:

In that episode, Dr. Nosek brought up some work where they've essentially done some matchmaking
between funders and journals to run a joint Registered Reports program. This of course means that
results are published regardless of whether they are negative. Meaning the publication of negative
results definitely goes up.

Tiffany Doherty:

This is good for science because it reduces publication bias. And it's good for funders because they don't
end up funding a bunch of stuff that never sees the light of day. But journals don't love it because they're
worried that the negative work will be sided less, thus affecting their impact factor.

Tiffany Doherty:

However, Dr. Nosek mentioned that early evidence suggests that Registered Reports are not cited less.
And if anything, they might be cited more. So this approach could be a viable one. This approach may
also make for better, more rigorous science from the get-go because scientists can implement important
reviewer suggestions before the work is done rather than trying to explain them away after the work is
done and the only goal left is to publish it.

Aaron Carroll:

So this sounds like the world I want to live. It's just unfortunately it doesn't feel like the world I do live in.

Brian Nosek:

It is not going to happen fast, but it is happening. The optimistic line, which is my job, I'm the optimist.
We can get this done, damn it. Is that we now have proof of concept that the process works. We now
have buy-in from early adopters of journals, 250 journals are offering these. And we're now developing
an evidence base to be able to interrogate all the questions of skepticism about whether this actually
accelerates the science or not. Because ultimately, everyone agrees that's the goal. We want the best
science as fast as possible to get the knowledge, the solutions and the cures that we need.

Tiffany Doherty:

Now that we've covered public and funding, we want to address mentorship to which we also dedicated
a previous episode. We began that episode by talking about the issue of training too many PhD students,
more than we have academic jobs for, and then taking them all on as postdocs. They are the grist for the
mill and they are cheap, but their overproduction creates a critically high level of competition, which
contributes to a culture that is ripe for the behavior that leads to reproducibility issues.

Diana Hicks:

If they were running staff scientists, there wouldn't be this pressure to overproduce the PhD students,
which would reduce competitive pressures. So some of the things like that like I think getting at this
over-competition in the system might be the way you have to go.

Paula Stephan:

I do think it will be interesting to see if the increase in postdocs hours has encouraged a shift to staff
scientists. We've always thought that staff scientists, that we should be substituting staff scientists for
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postdocs. We know that costs more. We wouldn't have as many, but we'd have a more stable workforce,
et cetera.

Tiffany Doherty:

And as mentioned in our episode on Mentorship, a lot more transparency is needed with trainees.

Paula Stephan:

We've argued since 1998 that we need to let graduate students know what are the placement outcomes
of people who've been in their program. And so we made that recommendation in '98. We've made the
recommendation in the postdoc committee. And of course, universities don't want people to know I
think. It's don't ask, don't tell because we know what the data looks like.

Aaron Carroll:

The majority of our mentorship episode was dedicated to the power dynamic between mentors and
mentees and how that dynamic is sometimes used to force trainees into things like inappropriate data
handling. You'll remember that we talked to one person in particular about their personal experiences
with this. And here's what that person had to say about how we might navigate what can be a very
uncomfortable situation.

Aaron Carroll:

So I want to push you a little bit because the first thing you said was we have to start being honest and
talking out about these things, but you and I are both sitting here having failed to do that. So how do we
get past the idea that we all know that's what we're supposed to do to where we actually do that?

Anonymous Whistleblower:

As an early career scientist, I'm worried about my ability to stay in science if I speak out. So we need to
have a system that has a safety net for these things. Almost a whistleblower system, it's supposed to
exist, but it really doesn't. If it existed in the way that it's supposed to, then what I say about what
happens in one lab would have no bearing on my ability to get into another. And that is just not the case.

Anonymous Whistleblower:

So I think it's going to require some level of self-sacrifice in terms of people who are willing to think past
their own individual careers and move forward with those consequences, which is, again, really hard to
think about. To think about systems, they can be dismantled and rebuilt. It's just a pain of going through
it that no one really wants to deal with for good reasons.

Aaron Carroll:

But even with that being said, this person said the decision to push back is one they do not regret.

Anonymous Whistleblower:

Even though I said I was worried about my career, the things that I did, pushing back against my postdoc
PI were some of the best things in terms of me as a scientist. It changed the trajectory of my career, but
at the same time, it helped me to begin to explore what I think should be the truths about science and
research, and to be able to start to connect to other people. I want to make sure people understand that
you don't stop trying to do what's right and trying to push past it. And it's hard and it sucks. But it's to
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everyone's benefit. So if all of us do it, at least a bit of it, even if we don't all martyr ourselves, if you can
give up something to help push things in the right direction, eventually the ball will get rolling and things
will start to move.

Aaron Carroll:

We should note here too that mentors aren't always just acting in their own interest. This came up in our
interview with Dr. Lauren Maggio.

Lauren Maggio:

When I talked to some of my colleagues that are maybe more senior, it is interesting because they very
much come up in that system. So it's hard for them to see it another way. I've also found that when I talk
to them about things like their students publishing their data or putting it in open access journal, they're
very fearful that they're going to hurt their learners. The way they feel they'll hurt their learner is if their
learner gets scooped, or if their learner doesn't put it in as high an impact factor journal as it may
possibly go in. And so I don't think it comes from an evil place. I think they really want to see their
learners succeed. And so it's a harder conversation. It, again, isn't black and white.

Aaron Carroll:

Dr. Maggio also brought up whistleblower protections.

Lauren Maggio:

If you were to see someone fabricating data or p-hacking or even pressuring someone into authorship,
you should have a space where you can report that and be protected I'm hoping through this work,
through helping people get their stories out there, working with early careers researchers, trying to do
education around it. But it's so interesting no one wants us to get up there and talk about... We've
proposed workshops, we've proposed all kinds of different ways to go about it and no one wants to have
those big conversations in public anyway.

Tiffany Doherty:

So two big take homes here are that we need to speak up. And in order to enable that, we need to
protect the people that speak up. Speaking to that first point, here is a poignant outtake from our
interview with Dr. Maggio talking about responses to her team surveys about misconduct.

Lauren Maggio:

Now, there was one that was really impressed upon me. One of the researchers said, "I think my biggest
misconduct is that I see these activities happening all the time and I've stayed silent."

Tiffany Doherty:

Given the potential blowbacks to speaking up, I'm sure many of us have been in that position, which
leads us to another pain point that needs to be addressed if we want things to change. We need less
resistance too and more resources for metascience. Here's Dr. Heathers speaking to that first point in
terms of the Brian Weinstein case he worked on and that we discussed in the first episode of this series.

James Heathers:
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With every single one of those papers if we'd had better resources to be able to check what was behind
the curtain and figure out what actually associated with that, it wouldn't have taken a year and a half of
working nights and weekends.

Tiffany Doherty:

And of course, we have to answer questions about who funds the work and who performs it, but they
are worthwhile questions to answer.

James Heathers:

We've had some very big scandals from different error detection projects that we've worked on a few.
What if there were 10 really big scandals? What if there was one a month for the next five years? Do you
think there's that many terrible researchers aren't there?

Aaron Carroll:

Yeah, I guess it is a question of how much good will it- I imagine the good would be if it's a preventive
action like if it prevents others from trying to do this kind of thing, that's probably going to be a more
value than the fraud you might uncover.

Tiffany Doherty:

And onto that second point of needing less resistance to metascience, here's Dr. Simine Vazire again.

Simine Vazire:

We need to expect authors to give all the ammunition a critic would need to find errors and to not stand
in the way of correcting those errors. It shouldn't even really be up to authors, whether they can stand in
the way of correcting those errors. Then we need to incentivize people to actually use that transparency
to detect and call out errors. Right now there's very, very little incentive to do that. A lot of disincentive
to do that. And we need to reward the people who do and make sure that the correction gets more
attention than the original.

Simine Vazire:

Transparency is the easiest of those steps I think that journals could mandate it, funders could mandate
it. Universities, the people who hire researchers could mandate it. And that's happening a bit. We're
seeing more progress on the transparency front. But part of what I'm seeing is that transparency is
getting traction, but then people are getting really mad if that transparency is used for its actual
purpose, which is to find errors. They're like, "How can you criticize this paper? They went so far beyond
what other authors do because they actually shared their data and they shared all their materials and
blah, blah, blah." And it's like, "Yeah, but the reason they get credit for that is because then it allows us
to calibrate our confidence based on how good that stuff is."

Aaron Carroll:

Do you think that people mistake correction for criticism or are those very different things that people
are lumping together?

Simine Vazire:
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I do think we are really bad at being able to tell what's professional within bounds criticism and what's
crossing a line and different people draw the line different places, but some things that I think have to be
within bounds if we want to call ourselves a science and if we want to self-correct are often being called
crossing the line.

Aaron Carroll:

This also came up in our interview with Dr. Andrew Gelman.

Andrew Gelman:

If I tell you that I don't believe your conclusions, that doesn't mean I think you're dishonest and
non-transparent. But people don't want to hear that. So they'll pick the fight and then start fighting
about that. And they're probably sincere. They probably really think I'm calling them a cheater. They
make it personal. They really think it is personal. It's frustrating.

Tiffany Doherty:

It is frustrating. But our conversation with Christie Aschwanden suggests that the tides may be changing.

Christie Aschwanden:

What's interesting is as they went along and did some more of these reproduce stability projects. So
initially, there was a lot of pushback within the field too. It was like you're attacking our field. There's
really the sense that the field was under attack, and that these reproducers, the researchers doing the
replication projects were really trying to tear down the field. And I think what I've seen is over time,
attitudes have softened a little bit and it's become more acceptable like, "Oh no, this is a good thing to
do and we should be doing this."

Tiffany Doherty:

In the end, no matter the measures that end up working best to combat these problems, lessening
resistance to them will be key. Dr. Mike Doherty summarized this well in our interview.

Dr. Mike Doherty:

In the end, it's about the science, not about the individual. And in as much as science becomes the
individual, then I think we have these internal conflicts with how we evaluate the science because if I'm
taking it personally that someone is criticizing my work, that's going to make me less likely to want to be
open and transparent. And so part of that culture is saying, "You know what? It's okay to be wrong. And
in fact, that's the way science works." We advance by working through scientific findings, weeding out
the ones that don't replicate or that don't lead us down the path to greater and better solutions.

Aaron Carroll:

While there are several objections to making changes, one came up that we wanted to specifically
address, and it has to do with concerns over reproducibility issues being weaponized. Some people are
concerned that airing scientific issues like this will hurt science by decreasing public trust and
jeopardizing funding. We wanted to know what our experts had to say about this.

Brian Nosek:

20



A second factor of why would we even do this is in some ways anti-scientific, but also still
understandable, which is, if we assess the credibility of our own work and find that it is less credible than
we want it to be or that we think it is, then why would the public continue to fund us? Why would policy
makers continue to listen to us? We could undermine the credibility of our own discipline by
investigating our own discipline.

Brian Nosek:

And I think that is a very human and understandable reaction in a world where there's high variability in
people's appreciation of science and value into science and particularly for areas like psychology where
this all started, that have had to deal with lack of respect for psychology as a science.

Brian Nosek:

So I understand the reaction, but I think the idea of not being self-critical, not questioning and being the
greatest skeptics of our own results would ironically be the reason that we lost our credibility. That the
reason to trust science is that science doesn't trust itself. And that constant self-skepticism is the way
that we gain credibility, whatever the outcomes are in order to show that really science is about getting
it right. Not about claiming authority or being right all the time.

Tiffany Doherty:

In our interview with Dr. Heathers, we brought up this fear of reproducibility issues being weaponized,
and he did not mince words when it came to how he felt about it.

James Heathers:

It should go without saying, but I entirely reject that as an incredibly backwards way to think. And the
refuge of scandals in a lot of circumstances, you are ruining our collective facade is not a defense for, we
need to do something that's empirically-based. And that's not a defense.

James Heathers:

You might as well just say you are making my life personally difficult. Other perspective on that is you're
giving ammunition to the enemy. They will find ammunition regardless of the truth or falsity of the
situation. They will do want that ridiculous Senator whose name escapes me. He has these funny little
hearings where he finds grants that have been given away for whatever reason. And he pulls out the title
and the briefest of descriptions. And then he's like, "Well, isn't that ridiculous? Look at that, they're
training fish to swim through hoops. They're training fish to swim through hoops."

James Heathers:

And that is probably some very well constructed analysis of how learning works in a particular animal
model of a particular brain area or drug, and is being trivialized. But you can take anything and trivialize
it, especially if it's something that's capable of pushing people's emotional buttons in the first place.
Anything that sounds like waste will do. So the whole idea of, you are hurting our collective facade by
wanting people to be more honest and represent what they've done properly is a deeply silly argument.
And I wish people had stopped making it because they're embarrassing themselves.

Aaron Carroll:
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Given that we're putting this podcast out into the world, we're clearly also on the side of airing the
issues. And so with this episode, we've covered some ideas to help address issues related to publishing,
funding, mentorship, and supportive metascience. We've got one more big thing to address, the system
of academia itself and all the incentives within, and that's what we'll do on our next and final episode in
this series. We hope you'll join us.

Aaron Carroll:

Thanks for listening to this special episode of the Healthcare Triage podcast, part of an eight episode
series on science culture and reproducibility, edited and produced by Stan Muller and Mark Olson. We
would like to thank the National Institutes of Health for funding this series, and a special thanks to our
guests for lending their time and expertise. If you're interested in incorporating this series into your
undergraduate or graduate courses, please visit www.healthcaretriage.info/reproducibility-podcast
where you'll find free lesson guides to accompany each episode.

22


