
Reproducibility Podcast Episode 3: Funding

Aaron Carroll:

Welcome back to our series on science, culture, and reproducibility on the Healthcare Triage Podcast. In
this episode, we focus on funding. We talk to people about how science funding has changed over time,
and whether they think that has affected scientific quality. We talk about grant writing and funders, and
we talk to someone from the NIH about their views on reproducibility and funding. Funding is a major
issue here because scientists need it to survive, their careers depend on it. And the way that things are
currently structured in science can easily inspire bad behavior.

Dr. Patricia Valdez:

I remember on Twitter, there was a survey that I put out then [Drug Monkey 00:00:34] picked it up
asking like, "Is it better to commit fraud in a publication or a grant application?" And we read through
some of those replies and we were actually shocked and appalled to find out that some people were
saying that the data in grants was really supposed to represent what we expect to happen. And, oh my
God.

Aaron Carroll:

That's horrifying.

Dr. Patricia Valdez:

I know.

Dr. Paula Stephan:

Universities have really put huge emphasis, particularly with the doubling of NIH, into building
state-of-the-art research building and in some sense, renting them out to faculty. And they rent them out
to faculty in the sense that faculty buy out a lot of their time on grants and that they get indirect, and
that they're bringing reputation, et cetera. And of course, this is even stronger for people who are in soft
money positions.

Dr. Simine Vazire:

From what I understand in fields where there is a lot more money at stake and you can't do the research
without funding, then funders can just dictate that researchers have to use certain practices or they can
evaluate potential grantees based on their practices in the past. So there's a lot they can do there. And
my impression is that they increasingly understand that their interests actually are aligned with better
standards, more rigor, more transparency, et cetera.

Speaker 5:

Throughout the course of our interviews for this podcast, we repeatedly discussed with guests how
surprising it is that in terms of scientific funding, no one views government money in the same way that
they do corporate money. Here's an excerpt of one of those conversations with Dr. James Heathers, who
you'll remember from previous episodes.

Aaron Carroll:
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It's fascinating, because we talk about conflicts of interest all the time and almost all the discussions
seem to revolve around were you paid by a company to do this. In fact, I had wrote a piece once where
it's like, people don't appreciate the massive financial conflict of interest of grants. I mean, just that like
to fund my salary, to keep me going, is way more than a couple thousand dollars from a drug company.
Well, I'm not saying that we shouldn't declare the couple thousand dollars from the drug company, but
we're talking millions of dollars that are changing hands all the time for people's career.

Dr. James Heathers:

Of course.

Aaron Carroll:

There are massive incentives for people to fudge the numbers or do wrong. And yet we ignore that.

Dr. James Heathers:

We also treat corporate conflicts of interest as being binary. Like sometimes people will pay for you to fly
to a conference, give a talk for a reasonably nominal amount of money for someone whose late career,
buy you a hotel room and a lovely baseball hat and then fly you home again. That is not a lot of money.
That probably means they're interested in your opinion. It's very hard for them to influence what you've
done. Now, if they're giving you two and a half million dollars to test new drug plus one, new formulation
of something, this is like, I have consulted for or I've received speaking fees from, is a huge sliding scale.
And the idea that it's a mark of cane by itself is very, very dismissive of what a really problematic conflict
of interest actually is, who funded the research? It all pales in comparison to, if a lot of the time, if I don't
get that grant, I have to go and work at a Starbucks.

Aaron Carroll:

Right. That's what it is.

Dr. James Heathers:

That can be the end of the road.

Aaron Carroll:

This has got to be a driver of behavior that is many times more potent than what we might occasionally
receive from a company. But no one talks about how it might conflict with doing rigorous scientific work.
So we're talking about it here in a dedicated episode. How exactly does funding operate in the dominant
scientific culture? And how has that changed over time? And what are we doing or what can we do to
change that for the better? Let's start with this. There seems to be a sense among more senior scientists
that funding has changed and that this change has fundamentally altered the way science has done and
not necessarily in a good way. We talked to a few of our experts about this. Let's start by heading back to
our conversation with Dr. Ivan Oransky.

Dr. Ivan Oransky:

Let's go way back. Let's go back to Isaac Newton and then 1700s and then 1800s, Darwin, right? Most
scientists were... I don't even know if they called themselves scientists many times. They were people
doing science and many of them doing very important science. This wasn't work for them. Now, maybe it
was prestige for them. Maybe there were other things they cared about, but frankly, a lot of them didn't

2



have to earn the living at all. They were wealthy. They're from wealthy family. I don't think it's a
coincidence that you look back and you see lots of wealthy white guys, and that's who they are, for
centuries, that's who's doing science. So I mean, I'm not saying, "Oh, see, that's clearly how it should be
because we had fewer problems like this." We did have problems like this, by the way, but you didn't
have the same sort of... What I would think of, fast forward in a couple centuries, you didn't have this
sort of, if you will, scientific industrial complex.

And so if you look back, even into the '50s, '60s, NIH was around, it was not as big. And then that
was similar in other agencies. And then something started happening and a number of things started
happening, I would say more or less in the '80s. And one of them wasn't really about NIH or about
federal funding, but was related, which was something called the Bayh–Dole Act. This was the Bob Dole
that I'm sure we all know about and remember, but this was actually Evans Bayh's father. But what
happened there was that all of a sudden, the federal government started saying, "Well, wait a second, all
of this stuff is happening at academic labs, and how do we translate that into innovation? How do we
translate that into actual money?" Not just saying, "Oh, here's a cool thing that happened in the lab,"
but, "Well, here's a good treatment for cancer."

And in order to do that realistically, and this is not about whether I think pharma companies are
good, bad, or indifferent, you need scale. You need to be able to actually go from the lab or the clinic
into a much larger production of some kind. And also even take on the cost of doing clinical trials, right?
So those can cost as you know, hundreds of millions of dollars, billions of dollars, if you look at some
figures. A university's not suddenly going to say, "Oh great, we'll just fork over that money." Private
industry, in particular pharma, has an incentive to do that. And that's a whole other set of problems that
we may or may not talk about. But the point is, that's sort of... Again, in a simplistic way, that's what
we're looking at.

But what that meant was that all of a sudden there was all of this, there was even more money.
There were even more prizes to be had. There was even more thinking about the bottom line at
universities. And if you couple that with what started happening also really in the '80s, this growth in
going back to federal funding, indirect costs, so costs that were put on top of a grant that didn't go to the
researcher, didn't go to the lab, but went to the administration of the university. And it goes up and
down and there's different regulations now. But there were scandals in late '80s, early '90s, where the
money was not being spent on anything close to the research. It wasn't being spent on anything that the
researchers thought was useful. It was like 100%. In other words, you were doubling every grant. And so
there was a lot of waste and a lot of problems there, but that's come back quite a bit, but it's still
standard 40 to 50%-

Aaron Carroll:

Oh yeah, or more.

Dr. Ivan Oransky:

... indirect costs which... Or more. That's what universities run on. So if universities look at their budgets
and say, "Well, how do we maintain ourselves, let alone grow?" They see literal dollar signs every time
they look at grants. And so what becomes incentivized, right? What becomes incentivized is publishing
papers, which are connected to getting grants. And I know that I just took, I don't know, 400 years of
history in a couple minutes and made it all sound like really neat and tidy. It's not.

Speaker 5:
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In our conversation with Dr. Paula Stephan, we flushed this out a little more along with the rise of
bibliometrics. As a reminder, Dr. Stephan is a professor emerita at Georgia State University and a
research associate at the National Bureau of Economic Research. And a large part of her work focuses on
the economics of science and the careers of scientists.

Aaron Carroll:

We've talked about so many of the incentives and what has changed about science over the last few
decades. A number of people will point to the 1980s and say, "It has to do with how we fund science."
But it seems that almost in the same time period, there was a massive change perhaps in the
bibliometrics and our ability to do all this citation work. How does that incentive compare, do you think?

Dr. Paula Stephan:

I think how we fund and university's response to funding came earlier than the bibliometric change. I
have a paper I did for the National Bureau of Economic Research that really looks at how funding to
universities changed so much and looking particularly at Vannevar Bush, he wrote this famous report
called Science the Endless Frontier, and it's what he argued that the federal government really needed to
fund basic research and needed to fund research at universities. And it's what ended up creating the
National Science Foundation. And although NIH existed before, it's really what put a lot more money into
NIH and truly created all the institutes we have. Now, if you look at the early days of NIH, there are
institute directors on record who say how hard it was to get people to apply to NIH for grants. One
director in 1952 said that he had driven 200,000 miles in a year visiting campuses trying to convince
them to apply.

And I've read through lots of historic data at NIH and done a number of interviews. And I think
what really happened is, at first universities and faculty were a little hesitant, but by the 1960s, they
really understood this. And instead of NIH having to encourage them, universities really took the lead
here and they started playing a very large role in trying to get more money into NIH, to try to increase
indirects. Indirects initially were like 12 to 15%. And at one point in the '60s, there was a huge push from
the President's Advisory Committee of Science from [PCA 00:11:11] to give universities just flat amounts
of money to hire people. And that didn't go anywhere. And so after that didn't go anywhere, you kept
seeing universities increasingly argue for increasing the budgets of NSF, NIH, DOD, et cetera. And I think
that's when universities really changed in a sense, when funding became increasingly important to
universities.

Aaron Carroll:

The metric that I hear cited most often, and I'm an associate dean in our research shop, is NIH funding. I
mean, that is the number one metric that everybody cares about. Where do we rank in our NIH funding?
How much market share are we getting of the NIH funding in various areas?

Dr. Paula Stephan:

And who do you hire? I mean, when NIH doubled and universities went on this huge building spree and
put up this enormous, some people would argue, excess research capacity. What did they do? Did they
run out and hire more junior faculty? No. They ran out and hired senior faculty who had multiple R1s so
they could bring them in, and they courted them with having the lab of your dream and a high salary.
And they got paid very well.

Aaron Carroll:
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And it's the quickest way to increase your funding, is you could lay the groundwork for trying to train up
a junior faculty because members eventually going to get an RO1 a decade from now. Or you could just
hire someone with a couple million dollars of funding and say-

Dr. Paula Stephan:

Our funding went way up. I think that all of that has really changed the practice of science. And then
when you bring in the funding organizations, arguably, I think are really enamored with bibliometrics,
bibliometrics just play a larger role here. I think people are much more likely to be funded if they have a
strong bibliometric profile. I think review panels, at least in the biomedical sciences, they're much more
likely to be dazzled by people who've published in science, nature and cell. These are very important
markers. And I think they play a big role in review. I really, really do. [Amrhein Hilda 00:13:23] and [Sean
Wong 00:13:24] and I right now have all the data for the European Research Council, which as you may
know, it's the biggest funder of science in Europe. And these grants are of significant amounts of money,
two million euros to nine million, depending on what kind of grant it is.

And one of their programs is called Starter Grants. And therefore, people who've been out five
years. And we have all the data for people who got the grants and a very large sample for people who
applied who didn't get the grants. And it's a two-stage selection process. So stage one, just the panel.
And the panel's made up of about 12 people. The panel looks at a five-page edited proposal, and two of
those pages, I believe, are CV. And the CV includes bibliometrics. And until recently, you could pack it
with as many as you wanted. Now you can only list 15, but that's just a very recent major change. And
then if you make it through stage one, through that first stage, the 15-page proposal with bibliometrics
goes out for external review to other reviewers and the panel reviews the whole thing, and then they
meet and they decide who of that group they'd like to call for interviews.

So what did we find? We found that in this first stage... Well, first of all, no matter what, you're
much more likely to make it through the first stage if you have highly cited papers. If you have a top 1%
cited paper, it really helps, infinitely more likely. Now, of course we can't determine causality here, but
there sure is a strong association. All right?

Aaron Carroll:

Right.

Dr. Paula Stephan:

And we control for a number of publications, et cetera, and gender subfield, et cetera. And then we look
at whether they have a history of novel papers, and if they have a history of novel papers, they're much
less likely to make it through that.

Aaron Carroll:

Now, here we pivot a little from the role of bibliometrics and funding to the role of risk taking or novelty,
which is critical for scientific advancement, but makes life difficult for a scientist in terms of funding, with
the view being that no findings or a major risk funders haven't traditionally wanted to take. This all ties in
together and we'll get to that. So back to Paula.

Dr. Paula Stephan:

I'm working a lot on risk taking in science. And one of the things I think, review panels, I think have
become increasingly interested in ensuring against failure. Now, a major failure is not that we have an
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explosion or something. A major failure is that we fund something that ends up with basically no
findings. And I think one of the indicators of this is just the huge emphasis on preliminary data. You just
can't get funded without preliminary data. When I was at NIGMS and we were doing the Protein
Structure Initiative, and we were spending 70 million a year on it, we used to say, "No, crystal, no grant."
We wanted the guarantee before we funded that piece of research.

Speaker 5:

So can I just jump in here and say how wild it is that no findings are equated with failure, I guess not wild
in the sense that we aren't used to it in science, but wild in the sense that we should not be used to that.
No findings are important, but anyway, bibliometrics and novelty and funding all tied together. As Aaron
brought up with Dr. Stephan, the way to get those grants with the massive indirects is by playing the
game that increases your bibliometrics. And that game requires that you put forward research that is
clearly going to work.

Aaron Carroll:

Yep. And we actually talked to someone at the NIH about that, which we'll get to a bit later in this
episode, but first, let's chat with Dr. Jon Yewdell about his thoughts on this. Remember that Dr. Yewdell is
a principal investigator at the National Institute of Allergy and Infectious Diseases. By the time I'm done
writing an RO1, I have had to workshop it and make it so perfect that at that point, I feel like someday it'll
be published in the journal of duh. I mean, it's so clearly going to work and obvious, because that's what
you got to do, that it's not even interesting anymore. It's just, let me run through the motions. And that's
just a bad system.

Dr. Jon Yewdell:

Almost everybody I know in science has exactly that attitude that you have. People say, "Well, you're not
going to think about the work the same way if you don't write a grant." And it's kind of true and it isn't
true. And one thing that I've done over the years is I make sure I write a lot of reviews. So I have to look
at the whole field where we are, what's going on. And second is, you do tend to do experiments at NIH
that you don't think through because the resources are so good. And I must say I'm as guilty as that as
anybody, but I don't regret that because you often make a really cool finding that if you had really
thought through it, you never would've done the experiment. And it's like, "Oh." We just had a paper
where it was all my idea and then halfway through it, I thought, oh man, I got this completely wrong.
And then it was really cool, so okay.

Aaron Carroll:

Talking to people like see, the sentiment too, that the best experiments are those where no matter what
the result is, it is interesting.

Dr. Jon Yewdell:

Yeah, that's right.

Aaron Carroll:

And unfortunately, it feels that the vast majority of what we fund is interesting if we get a certain
response.

Dr. Jon Yewdell:
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Right.

Speaker 5:

We heard very similar viewpoints from our other experts. Here's Aaron talking to Dr. Nicholson again.

Aaron Carroll:

Part of the issue, I mean, the way that I see it, is that the funders, let's take the NIH, for example, want to
see an immense track record before they're going to give you any money. They want to see preliminary
data and publishing on the subject and everything else. And at the same time, they demand innovation,
new ideas. Like, "We want to see something we haven't seen before." And it seems like those two things
are almost in conflict. But still, funding is so dependent on, they have to be really sure that you're going
to get the result you expect in order to do it. And that's not what science is supposed to be. How do we
get past that?

Dr. Nicholson:

I think that is a huge challenge. And I think there's a lot of researchers and I don't think anyone will admit
this because it's illegal, are writing grants on stuff that they've already done. So they do have all this data
and they've already done the work, so they know it's going to be good and they can put together this
massive amount of preliminary data into a grant. And then they can utilize that money for stuff that
they've already done, maybe it hasn't been reported, to do work that they want to do. And so this is
researchers, I would say, doing research, despite the traditional funding mechanisms or a way that is
more pure. And so I don't know how to get around that. I think it's a challenge, right?

Aaron Carroll:

So yes, writing the grant can help with understanding the literature to deep level, which is of course
critical for informing the work at hand. But that part can be accomplished in other ways. And then we
can get creative and we can discover more, but only if we get comfortable with the idea that all results
are good results, and comfortable with the idea that we're much more likely to get those null results
than we are some big splashy finding. And we won't get comfortable with that until scientific culture
supports it. How can we expect scientists to be okay with no findings if they can't get funding from
them? If they can't get funding, their jobs are in peril.

Speaker 5:

And as some of the soundbites at the beginning of this episode alluded to, shouldn't funders be on
board with changing this? Their interests do line up with the interest of instituting better reproducibility
standards. And they certainly have a level of control and influence that can make a big difference. A few
people brought this up, including Dr. Simine Vazire, who you'll remember from previous episodes as
another major voice in the meta science field.

Dr. Simine Vazire:

I think they hold a lot of... The key is-

Speaker 5:

She's referring to funders here.
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Dr. Simine Vazire:

My area of research is not that, there's not a lot of money at stake. And so that hasn't been the focus of
attention as much like in social personalities, we might get $100,000 dollars here or there to do research.
We do our research without grants and the grants don't change all that much. But from what I
understand in fields, where there is a lot more money at stake and you can't do the research without
funding, then funders can just dictate that researchers have to use certain practices or they can evaluate
potential grantees based on their practices in the past. So there's a lot they can do there. And my
impression is that they increasingly understand that their interests actually are aligned with better
standards, more rigor, more transparency, et cetera. So I think they're starting to actually be more
progressive than a lot of other institutions on these issues, but it varies a lot from funder to funder.

Speaker 5:

Dr. Heathers had some thoughts on this as well.

Dr. James Heathers:

The nice thing about being a funder is that you have a tremendous amount of control. If every single
funder did what the Bill & Melinda Gates Foundation have started to do and paid attention to the
broader environment of what happens to the research that they fund, rather than, here are these papers
in order. But here are the papers with the data and the resources and whatever else. If you were in
charge of a grant giving body, and you said, "All of this research has to be published on an open access
basis, or you need to pre-archive it, you need to pre-print it." Then you need to release the data within
12 months, we'll give you 12 months. And if you feel like there's more work that you are doing and you
feel like you're entitled to it somehow, okay, fine. We'll meet you halfway. We'll give you a little bit of
time to deploy that. Then that needs to be public. The data set needs to be curated, and we need to see
all your analytical code.

Aaron Carroll:

I will say I've had some foundational funding where that's been required. We had to dump the data into
a repository.

Dr. James Heathers:

Yep. No, that's starting to happen. So what's more important when you start to do things like that is that
it's curated as capable of being understood because the analytical code in the absence of context is like
me trying to read kanji.

Aaron Carroll:

So with the right focus, funders can be a major source of change at the intersection of science, culture,
and reproducibility. This inspired us to reach out to a major scientific funder. And we were able to speak
with Dr. Patricia Valdez at the NIH, which as we've mentioned is funding this podcast. We had a long
conversation with her about several issues, starting with her view in general of the so-called
reproducibility crisis.

Dr. Patricia Valdez:

My name is Patricia Valdez. I'm the NIH extramural research integrity officer. The majority of what I do at
the NIH involves handling allegations of research misconduct, foreign influence, undue foreign influence,
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sexual harassment, which the last two have actually grown over the past couple years. And in addition,
I'm the extramural person who's been in charge of implementing the NIH policy that was rolled out in
2016 on enhancing reproducibility through rigor and transparency.

Aaron Carroll:

Do you think there's a reproducibility crisis? Which is a term some people throw around. Is this a new,
big horrifying, it's reaching its peak? Or is this always been there and now we're just talking about it?

Dr. Patricia Valdez:

So people always say that science it's self-correcting, eventually we'll get to the right answer. But I do feel
like there are these pressures that people are under now that affect this reproducibility issue. And I call it
reproducibility issue. I don't say crisis because I don't like to scare people, but sure, science is
self-correcting, but it's going to take much longer to self-correct if we have all of these other things that
are injecting terrible things into the system. So if we're having people that are not doing science quite
the way we hope that they will be doing, it'll take much longer.

You start to see you many corrections and retractions. I remember as a post doc, I had this
situation where trying... I'm sure everyone's had this experience at some point, is trying to reproduce
something. And then I left that job and then I was somewhere else and it goes that was at the NIH at this
point. And then the paper was retracted, I find out, that it's like, there's no way I would ever be able to
reproduce that study. It is a problem. Definitely is a problem. And I think this incentive structure is
something that we need to work on.

Aaron Carroll:

So Dr. Valdez, like most of us, definitely thinks there's a problem to address here. And we were interested
in knowing what measures have been taken at the NIH to address it.

Dr. Patricia Valdez:

One thing that we did for grant applications is we changed the bio sketch. So now instead of listing all of
your publications, now we say, "Okay, what have you contributed to science?" We tried to change it. So
it's not really focused on number of publications. In 2016, we started the Enhancing Reproducibility
Through Rigor and Transparency. That was really based on the idea that people need to describe better
what they were posing to do in their grant applications. So reviewers would have the opportunity to
determine whether or not this was a good study. So we required, first of all, that applicants include a
discussion on scientific premise. We changed that term. That's right. So now it's the rigor of the prior
data. So you want to always make sure that you're building on a strong foundation, so you want to make
sure the previous data are good. And if you have holes and you discover that there's problems, you can
address that in your current proposal.

The other part is rigor of the proposed studies. Again, so you want to make sure that people are
describing their proposals in the right way. We changed the review criteria as well. We're trying to see
like, how is this going? And I think we're definitely having an impact in the last couple years. There's
more conversation around reproducibility and people understand what the concerns are. There's a new
advisory council to the director of NIH that's looking at animal studies specifically because there is a
concern that many analyst sites may not be appropriately powered. And we also want to make sure that
the models that people are using are the right models, for instance.

So in May of this year, we rolled out rigor training for everyone. And so now for training grants,
there's a requirement now that they include a description of how rigor is incorporated and how
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individuals are trained in experimental design on a day-to-day basis. It's part of the score driving portions
of the application. And there's also course work as well, we want to make sure that this is definitely
incorporated into an individual's training.

Speaker 5:

These are all excellent moves, but we're still lacking a focus on changing incentives, which is a major crux
of the issue. So how do we address that via funding? One idea that people have floated is funding people
and not projects.

Aaron Carroll:

Some people have suggested that we'd be better off by funding scientists than by constantly funding
projects, that some people will have different roles, jobs, and that this would change some of the
incentive structures that have gotten misaligned. Does the NIH talk about that? Because I mean, most
stuff is investigator driven.

Dr. Patricia Valdez:

Part of what we tried to do is we started funding more of these mirror awards, these R35s that are really
for the investigator. It's not around any particular project, giving them the ability to be more flexible and
able to be more innovative as well. I think funding larger core facilities could help as well. I think NIH is
definitely thinking about these things and trying to determine how to move forward by funding
investigators. I think that does allow them to have more freedom and be more innovative in their work.

Aaron Carroll:

When I talk to people who are intramurally funded, they're like, "Science is self-correcting, it's all going
to be fine." When I talk to people who are extramurally funded, they're like, "This system is broken. We
all know it's broken, it's all a game to get to mass as much as possible. We all know it should be fixed, but
that's the system we've got. So we're just going to keep building and building and building." There seems
to be this disconnect of, we all know it, but we've all gotten so good at the game. And the institutions at
this point are so dependent on it that it's so hard to fix.

Dr. Patricia Valdez:

It is, it is. I mean, part of that again is funding the individual. For us, now you can have an R35, but you
can't have other grants. So limiting the number of grants that you have. It's difficult to have any kind of
impact and the funder's excited about how an institution makes those type of tenure decisions, but
we're in conversations. I feel like there's some positive movements.

Aaron Carroll:

First of all, I think the fact that we're doing things like this and having these discussions, I do think there's
forward progress.

Dr. Patricia Valdez:

I think I'm optimistic. Because I think having this conversation is great. I think people are interested in
talking about the problems and the solutions. The awareness, that alone sometimes is enough to drive
cultural change. So I think that the fact that we're talking about it is great. I think the trainees are... This
has been on their radar since they started in training. So I think this is something that they're thinking

10



about a lot more than maybe an older PI that came up at a different time. So I do have a lot of hope,
positive ideas.

Aaron Carroll:

And another interesting point that came up in our conversation with Dr. Valdez was how companies
choose to fund scientific work versus how academia funds it. Should we fund science the same way
companies fund it or at least take a few cues from that model? Ironically enough, I feel like some of the
big studies and basic science work that have shown reproducibility problems have come out of
companies where clearly, they have an economic, a major direct economic incentive not to go down the
wrong path. If I get a five-year grant, I'm good for five years, no matter how it's going, but if you're
investing a company's resources, it's a different calculus.

Dr. Patricia Valdez:

It is.

Aaron Carroll:

Do we need to do more thought like that?

Dr. Patricia Valdez:

I always thought that. I really do. I used to work at Genentech. They used to say, "Okay, if a site doesn't
work, that one day you're losing a million dollars for the company." And so yes, there was a lot of stress,
right? And you're like, "Oh, I got to get this right." But that also means that you're going to do everything
to make sure that the study's done correctly. So you're going to use enough samples. You're going to
make sure you have enough replicates to make sure that the samples is done correctly. And then you
have standard procedures that are followed.

One other thing that we did when we were publishing papers, was that it would have to go
through another additional review from a couple of other people that would look at the paper, come
back, give you comments, before you were able to send the paper out to the journal. And I think that
was very helpful and very useful. You can imagine, like if someone was including some terrible duplicated
data that would likely be found before it made it to the journal with that kind of a model. The thinking is
very different. You got to make sure that the study is done very well because it's a lot of money involved
and these are things that will potentially be translated. So we're at that stage, we're definitely, you got to
make sure that everything is able to be reproduced and is done well.

Speaker 5:

Another important question that Aaron asked Dr. Valdez was if any measures had been put in place to
specifically assess reproducibility in the funding decision process.

Aaron Carroll:

So if we're thinking about the role of funding and science, culture, and reproducibility, do you consider
reproducibility in funding decisions?

Dr. Patricia Valdez:

It depends on what you mean. So do you mean like, okay, this project really needs to be reproduced, so
we're going to fund it, like that kind of thing?
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Aaron Carroll:

However you'd like to interpret. I mean, I could see another thinking like, well, this is a high risk study, so
we're going to need to know that this is good. We're going to have to check mark this, that we're going
to have to fund it, do it again. Or when you're building a new project off of an old project, you're like,
"Okay, this is fine, but someone has got to check that old project again, before we start advancing
science down this path." When I'm in study sections, I don't feel that. Now, granted, I'm a health services
researcher. So I am in a completely different spectrum, but does it occur?

Dr. Patricia Valdez:

The place where I have seen that type of idea is... And I don't sit on a study section. So I can't tell you
either what that conversation is. But I have seen RFAs from institutes that are asking basically to
reproduce some studies. So it does happen, it's just not that often, I think.

Aaron Carroll:

Whereas our previous conversation about innovation was headed in the direction of current science
culture squashing innovation, this next part of our conversation with Dr. Valdez has a different take on
innovation and reproducibility. Within my career, innovation has become a major criteria by which a
grant is judged. So we asked Dr. Valdez, putting aside concerns over whether innovation is actually
possible in the current system, how can we encourage innovation while also encouraging
reproducibility?

Dr. Patricia Valdez:

Yeah, that's a good point. And we did hear that as we were rolling out the policy in 2016. Definitely,
innovation is so important to the NIH. It's absolutely, that's what's needed. I completely understand that
tension there.

Aaron Carroll:

So let me push another direction. So instead of like, we should absolutely have innovation. No, I can't
imagine questioning that, but why not set up big percentage of the money to do reproducibility work to
say, "Of course we need innovation, but we also need to fund replication or reproducibility or perhaps
part of every grant is a reproducibility plan of like, after we are done this, there'll be another project over
there that someone else is going to do to independently verify that what we've got is correct."

Dr. Patricia Valdez:

Yeah. No, I think that's a great idea. So in grad school, when I started a new project, you always start by
reproducing the last thing. There are certain studies that it would be more important to make sure that
we reproduce. For instance, if it's something that's being translated to humans, you definitely will need
to think about reproducing some studies. But I don't know that we need to reproduce everything, I
would say.

Aaron Carroll:

Do you think that there are clear thoughts on how we would define what needs to be reproduced?

Dr. Patricia Valdez:
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Yeah, that's a good point. Some folks I've heard say that we need to reproduce when someone has a
brand new groundbreaking finding that goes against what was originally thought, maybe no, that's
another type of case where we need to reproduce.

Aaron Carroll:

And then I guess the logical next question is, who do we get to do that? Because people want to build
their careers on new, on the innovation, on progress. It's not nearly as enticing probably to say, "I'm
going to make my career on checking somebody else's works to make sure that it is correct." Do we need
to change the way that we fund people? Do we need to change the way that we do science in general?
How do we operationalize that?

Dr. Patricia Valdez:

I think there should be a requirement that before something is translated into the clinic that someone
needs to reproduce the study, and that's a good point and who's going to do it? Is it going to be, you
need to go back to the people that have the experience with that study, but then maybe you need an
independent person to do it, an independent group to do it as well. I like this idea of having core facilities
that are experts in disease models. Sometimes a lab will be working on a project and they'll start to
realize that what we're working on has these disease implications. And it'd be really good if we could do
this animal model. And so all of a sudden the lab is trying to become an expert with this particular type
of animal model. But I feel like if there was some kind of core labs, this is my opinion, that were experts
in these disease models, it would be so much easier. They would be able to probably do better controls.
And I think that could work.

Aaron Carroll:

Clearly, we have a multifaceted problem here. Science needs innovation, and we need to stop squashing
it, but science also needs more replication. So we need to start promoting that. But there are a lot of
factors involved. Clearly, some changes need to be made so that funding decisions coincide more with
innovation rather than less. And we have a lot of work to do in terms of just how we'll promote
reproducibility. It isn't just a matter of allocating funds, although that's a big one. Once we allocate them,
how will we make those funding decisions? How do we decide which studies take priority in being
replicated? And how do we entice scientists to do them?

The idea of having core labs could definitely be useful in some cases, their funding could come
from people requesting their services. And as we'll discuss in upcoming episodes, we need more career
options for scientists, and this could well be one of them. This also could help address the idea of group
specific expertise, which we discussed with Dr. Valdez. One of the defenses we've heard when research
turns out not to be reproducible is the people are like, "Well, they just don't know how to do it. We ran
this experiment and when other people can replicate it, they're not doing it right." The scientist me is
like, "If you can't explain it so that someone else can do it, it's not right." But that defense has trotted out
all the time. If you have a result, but only one person on earth can do it, that doesn't help.

Dr. Patricia Valdez:

It doesn't.

Aaron Carroll:

How do you respond to that? Because that's often how we get labs which are funded forever, it seems.
And we all go down a pathway and then no one else can get there.
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Dr. Patricia Valdez:

Yeah. And I think that's part of this whole reproducibility idea is that you may have one model that
shows you that this is the answer, but you also need to have other types of models that can also come to
the same answer. Because I think just going down one pathway is dangerous, definitely. It's scary to think
that. It's all in the hands of one person and that's part of what our policies are enhancing reproducibility
through rigor and transparency. And I think transparency is one of the most important parts of this. If
someone is not being transparent about what they're doing, they have some secret sauce that they're
using and not telling anyone, then there's just no point to that study because no one's ever going to be
able to continue that work or reproduce it.

Speaker 5:

We brought this up in our conversation with Dr. Srivastava as well.

Aaron Carroll:

How do you respond to people that say like, "Oh, well, your replication failed because you don't have the
expertise I do or you're not as good at this as I would be"?

Dr. Srivastava:

Expertise of course matters in science. We do all this training for a reason. In my field, at least, I've seen
that way too often come up as an after the fact excuse. And people can't really say what the expertise is
or it's ad hoc, it's made up on the spot. And I think there are things we can do about that, right? So one
is there are ways to design experiments. So you can tell, you can do positive controls where you say,
"Look, if they're doing it right, here's a result we know they should get. If they're doing it right, they got
the result. Great. So then the uncertain part, we can trust that they didn't get it because the
phenomenon isn't real, not because they messed up." We can do things like registered reports or to look
at it and say, "Oh, I think they should have done this instead of that." It was like, "Nobody ever said that
beforehand. You just made that up."

Speaker 5:

I just want to jump in here and do a quick throwback to our first episode where we spoke with Dr. Brian
Nosek about part of his Mini Lab Series, where they take one protocol and run it in several labs to see if
there are variations in results. This was designed to test the question of researcher expertise and
essentially found that it didn't make a big difference. Just some food for thought. I do think Dr. Srivastava
brings up a good point, that our individual training and expertise does matter in conducting these
experiments. And I do think the Mini Labs projects were conducted by scientists in the same major
discipline.

Aaron Carroll:

So given the changes in funding over time and how that's affected things at a university level, we can
definitely use some changes to our funding system, and funders have the power to make that happen.
But it's also clear that it's not the only solution point. There are several other pressure points in the
system that need attention. One of those is the entire system of academic publishing and that is the
topic of our next episode. We'll see you there.

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
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Mark Olsen. 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.
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