
Healthcare Triage Reproducibility in Science Podcast Episode 6: Mentorship

Aaron Carroll:

Welcome back to the Healthcare Triage Podcast. We're continuing our series on science, culture and
reproducibility and the major focus of today's episode is mentorship and authority. The scientific
enterprise runs on a model of mentorship. Graduate students enter labs where they're mentored by the
primary investigator, or PI, of the lab. That PI was once to graduate student themselves mentored by
another PI. Graduate students, in combination with undergraduate students, post-doctoral researchers,
and sometimes other lab personnel are usually the workhorses of a laboratory,

Tiffany Doherty:

Right. And this can be a tricky power dynamic. Trainees are dependent on their mentors for career
development, and if a relationship with a mentor goes bad, it can easily sour future opportunities within
the field. The academic world is pretty tight-knit and trouble with your mentor can often mean trouble
with your mentor's peers. It can make it difficult for you to switch labs during your graduate education or
post-doctoral training period and difficult to get letters of recommendation for future positions.

Tiffany Doherty:

There are usually ways to work around all this, but it's a hard road. Hard enough that avoiding conflict is
usually your best option. But sometimes avoiding conflict means compromising your principles and
fitting with the thread of our podcast so far, the incentives to compromise principles are heavy here, too.
In this episode, we talk to a few people about these issues and then we talk to one person who
experienced them directly. So do we have noticeable issues with science mentorship? According to our
interviews, the answer is a resounding yes.

Andrew Gelman:

I get emails all the time from people. "Don't tell anybody my name, but I'm a junior researcher, blah,
blah, blah and they're trying to make me come to these conclusions I don't think are supported by the
data. What should I do?"

Elisabeth Bik:

In many of these cases, you actually see that it's associated to a lab, not to the first person. So that might
suggest that, in a particular research group, there is a atmosphere in which people are either encouraged
to do this or will fear for their job if they don't do misconduct.

Simine Vazire:

Yeah, no. I regularly get direct messages from trainees saying, "I thought I was doing what I was trained
to do by pointing out this error or saying, well, we didn't predict that or whatever, and then my boss told
me never to do that again. I won't get a job and blah, blah." It's just so disillusioning, I think, for people
to be told one thing in the classroom in this very idealistic stuff we teach to students and then they
actually get into research and it's not like that at all.

Anonymous Whistleblower:

It's like your real feelings about this start to come out. And when you're at your wits end, it's like, "I don't
know how else to say this." And then when you have three or four other co-authors who are complicit,
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eventually, it's like, "I'm just losing the fight. I have no one else to fight against or with, even though
other students and other trainees agree with me."

Aaron Carroll:

Before we get into the pressures, we think it's also important to touch on something that came up in a
few of our conversations. That we may be training too many people. As mentioned previously in the
series, high competition is a major driver of some of the issues we've been talking about. And
overproducing PhDs only makes the competition worse. We either need to scale back our training or we
need to be more clear with trainees about their job prospects in academia and what their other options
are outside of it. According to one paper, data from 2006 suggests that we've only seen around 14% of
PhD graduates move to tenure-track positions within five to six years of graduation. So why are we
training so many students? Dr. Stephan, one of our experts from previous episodes, pointed to a big
reason.

Paula Stephan:

If funding is important, you need people to work in your lab. And if you need people to work in your lab,
you look for inexpensive people to work in your lab. We need graduate students and post-docs in the lab
to get the work done and they're cheap.

Tiffany Doherty:

They are definitely cheap, which is another issue that we could do an entire episode on alone. But
setting that issue aside, maybe it would be fine to keep taking on so many trainees, except that doctoral
students are, more often than not, only prepped for traditional academic careers. And according to that
paper Aaron mentioned a minute ago, even among students who enter graduate school with a strong
interest in becoming faculty, a large percentage change their mind as time goes on.

Tiffany Doherty:

So there certainly isn't a lack of interest in non-academic career options. What's lacking is knowledge of
other options, both in terms of careers and even in terms of stopping at a master's degree. While this is
likely due in part to mentors not being savvy about other career paths, because they didn't take them,
part of it may also be due to stigma. There's often a negative perception of trainees who seek alternate
paths. They're sometimes described as leaking from the pipeline. Most people in my doctoral program
are unwilling to admit to faculty if they were interested in options outside of academia and especially
unwilling to admit if they weren't interested in staying in academia at all. Academia is built on this model
of excessive trainees, but not usually built to support those trainees in meaningful ways. We talked more
to Dr. Valdez from the NIH about this.

Aaron Carroll:

A couple people we talked to talked about even just training. That we train so many more people than
we can possibly give research jobs to because they're the grist for the mill. How do we break that cycle?

Patricia Valdez:

Yeah, that's a good question. And I feel like there's no shame in training someone to be a master's level
scientist.
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Aaron Carroll:

No, not at all. [crosstalk 00:05:38]

Patricia Valdez:

We need those. We need staff scientists. Staff scientists are so important in labs, but I think there's
always been that kind of, I don't know, ivory tower kind of thinking that if you're not a professor, you
failed. And I think we're slowly getting over that. I think we're slowly changing those thoughts and ideas.

Aaron Carroll:

Now I should say that it would not be a problem that we're training so many people and they all don't
wind up in academic professor jobs, except for the fact that so many of them want that and think they're
going to get it.

Patricia Valdez:

Do you think that they are not aware of the other career possibilities? Some PIs don't have any
connections in biotech. They don't know anybody there. And so they kind of shut down that idea on
occasion when a grad student brings that up. So I feel like we need to make sure that people understand
that there's other careers out there. I think that's important.

Aaron Carroll:

I totally agree. But part of it is also, again, it's not just me, I think I'm articulating what some people have
said to us is that people do post-doc after post-doc after post-doc after post-doc because we keep
holding out the chance that they might get this instead of saying, "Do a post-doc and then it's time for
think about these are your options." It's, "As long as I can keep you on the post-doc treadmill, you're
turning out phenomenal work for me." And how do we stop that?

Patricia Valdez:

Yeah, oh, that's hard. I just wish that these trainees could see all of the other great possibilities out
there. And being a professor is great and wonderful. It's also stressful and, as you know, it's hard work.
There's many other things that someone could do.

Tiffany Doherty:

And in terms of those that stay in academia, there appears to be a trend in their involvement in the
issues central to this podcast. Aaron and Dr. Heathers had an interesting conversation about how much
of the work being done to shine light on and address issues of reproducibility is being done by early
career researchers and the fears that they have about speaking out.

James Heathers:

My experience of whistleblowers, most of them are early career.

Aaron Carroll:

Why do you think that is?
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James Heathers:

Oh, it's probably three reasons. First of all, the people who actually do science in general are young
people.

Aaron Carroll:

Right.

James Heathers:

Science is planned by old people.

Aaron Carroll:

Right.

James Heathers:

It's funded by old people. The instructions on how some of it is to be deployed are given by old people,
but science is almost overwhelmingly performed by young people.

Aaron Carroll:

Okay.

James Heathers:

So everyone who's up to their elbows in data or pieces of rats or measurements from a spectrograph or
whatever else, the people who are actually on the computational cold face of everything, and there's
measurement in most things so that will do as a general description, are invariably PhD students,
research scientists, post-docs, junior faculty. And at that point in time is where the transition starts into
either primarily teaching roles or primarily scouring the world at large looking for money frantically roles.

Aaron Carroll:

Right.

James Heathers:

So that's the first reason.

Aaron Carroll:

Okay.

James Heathers:

The second reason is there is an outrage or an idealism that has not been beaten from them yet by the
need to navigate the process for 10, 15 more years. Third, very straightforward. As much as everyone's
busy, a lot of scientists past certain career stage don't have any time at all to do anything.

Aaron Carroll:

Yeah.
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James Heathers:

They're not playing around with data in a reflective sense. They're not saying, "Oh, I've got to pull that
apart and try it a different way." They're not thinking through things like that. They're in an appalling
hurry most of the time and that's just [inaudible 00:09:20] they don't want to be. Probably a lot of them
want to have a better relationship with the data that they're recording. Maybe they want to understand
their own work better. I'd say a lot of researchers ask people in their own labs the details of what they're
working on. [crosstalk 00:09:34]

Aaron Carroll:

Yes.

James Heathers:

So who's going to notice it in the first place? I mean, the person who's got time enough to play with it, to
cogitate, who's still not kind of rushing onto the next thing. So it's a focus issue.

Tiffany Doherty:

So, eventually, these people find someone like Dr. Heathers to reach out to. And in the beginning of the
episode, you heard quotes from a couple people who sometimes receive similar messages from
frustrated researchers who can't talk to anyone around them about what's going on. We talked to
Stephanie Lee about some of the early career researchers she's spoken to while working on
reproducibility stories, like the Wansink case.

Stephanie Lee:

And then people inside the lab didn't raise issues either because they collaborated with him on it,
apparently.

Tiffany Doherty:

Him being Brian Wansink.

Stephanie Lee:

And perhaps they, if they did see problems, they didn't feel empowered to speak up about it. I did talk to
one person who had gone through that lab for one of my stories and she said that she would be in
meetings and they'd say, "How can we get a good headline out of this situation?" It was very blatant and
she felt very uncomfortable about it, but didn't feel like she could say anything because she was a
younger scholar.

Aaron Carroll:

Yeah. We've talked to a lot of junior people who have... This is common. It's just that everybody's afraid,
too, to sort of speak up even when they see this.

Tiffany Doherty:

As we mentioned in the beginning, the tight-knit nature of academic fields is partially to blame for this
fear. Causing trouble by arguing with your PI or trying to go to anyone higher up about your PI's actions
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can easily end up in lost career opportunities. But for some trainees, the pressure to appease a
supervisor is felt much more intensely. Here's Dr. Bik for more on this.

Aaron Carroll:

So why do you think they fear for their job? I mean, this just seems... Again, all I can think is horrifying. I
just would be... I would recoil so badly if somebody said to me, "Just lie with that." So what kind of
pressures are on people to do that?

Elisabeth Bik:

Well, in science, obviously we all feel the pressure to publish, but I think in some labs, this pressure goes
beyond what is acceptable. We all know that biology or, in medicine, experiments usually don't work the
first time and it might take multiple tries, but there might be labs or professors who say to their grad
students, "I want these results by Friday" or "I want these results by the end of this quarter because
otherwise you find another postdoc."

Elisabeth Bik:

In a situation like that, especially if you have a lab with post-docs from other countries who might be on
Visas, they might lose their job and they might have to go back home to their home country and they
feel an enormous amount of pressure to publish, to get that one positive result. So it might not be the
professor themselves doing the misconduct, but creating an atmosphere in which people in their lab feel
that the only way of getting a positive result and getting that publication that they so desperately want is
by cheating.

Aaron Carroll:

Dr. Bik mentioned that the papers in which he finds problems tend to cluster among certain labs and you
heard her in the beginning of this episode saying that this suggests an atmosphere in those labs of either
encouragement to mishandle data or fear of repercussions for not mishandling it.

Aaron Carroll:

And on that note, now is a good time for us to introduce you to a firsthand account of this kind of
situation. It's not easy to get people to talk openly about these things. We were in contact with a handful
of people who had experienced tricky situations with their mentors when it came to handling data, but
ultimately, only one person who is willing and able to do a full interview with us. Even then, we made
arrangements to mask this person's identity, including hiring a voice actor. What follows is our interview
with this person and their account of a post-doctoral position where they encountered mishandling of
data and fairly serious resistance whenever they voiced opposition.

Aaron Carroll:

If you could just give me without... If you can just not get too specific, just give me a bit of your
background, what you're interested in, how you decided to get into science, how you got to your
post-doc position where some of what we're going to talk about happened.

Anonymous Whistleblower:

So in undergrad, I joined a research lab and working there kind of sparked my interest in the field I'm in
now. After that, I got my Master's in a totally unrelated field and then came back to my current field
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where I completed a PhD. I would work with a lot of really cool scientists in the same field and that's
what basically got me to my post-doc was there's a really tight-knit community. My post-doc PI was
looking for a post-doc and I needed a position. And that lab is actually a really phenomenal lab, turned
out a lot of data.

Aaron Carroll:

So for those listeners who don't really understand some of the technical aspects of how you get trained
to do this, can you talk about what it's like to be a PhD student first? How do you actually spend your
time? It's still doing research. It's not sitting in classes all day and just getting... You're actually doing
research.

Anonymous Whistleblower:

Exactly. A very small amount of my time was spent in class. So I took some seminars and things. There
was, of course, still graduate courses to take, but that took up the least amount of my time in graduate
school.

Aaron Carroll:

Right.

Anonymous Whistleblower:

I would say 80% of my time was spent doing research.

Aaron Carroll:

What is the next step? You said, you mentioned a post-doc. What is that?

Anonymous Whistleblower:

It's a position that happens usually immediately after you get your PhD. A lot of people in my area, or in
science in general, will opt to get additional training or specialization in some area after they've done
their PhD prior to starting their own lab or whatever other position they would like to do.

Aaron Carroll:

Okay. And so was it during your post-doc that you started to notice problems with science or was it
before then?

Anonymous Whistleblower:

I did notice some problems as I became a senior graduate student. So when I was in grad school, my
graduate PI was a, I don't want to say old school and make them sound ancient, but they had a particular
perspective on science, integrity, data, integrity, replicability, things like that. They came from an era of
science where you took philosophy and logic and stats classes to build a really strong foundation for how
you do science.

Anonymous Whistleblower:

When I started working with some collaborators in graduate school and saw how differently they did
some of their things, that's when I started to notice that there were some potential holes, particularly in
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the stats side of things, where I was trying to learn, okay, I'm working on this collaboration, they're
running statistics on these groups, but it doesn't seem like, based on what I understand, that the
statistics are necessarily proper. And then that idea that people run stats differently and controls
differently got emphasized in my post-doc program where that idea got kind of really exaggerated in
terms of egregiousness uses of stats and data reorganization.

Aaron Carroll:

Can you give us some examples? I mean, I know you don't want to get too specific, but can you give us
some broad examples?

Anonymous Whistleblower:

Well, one thing is you might run a set of groups and you're going to run your Innova and then your
Innova, it's close to significant in your interactions or something like that. And if you were running your
stats, I was always trained if your interactions aren't significant, you really can't go to those post hocs
and then start running all these various post hocs.

Aaron Carroll:

I'm sorry, what do you mean by post hocs?

Anonymous Whistleblower:

Oh, so when you're running your Innova, the comparison of the large groups, and then you want to start
picking out the differences between those different groups, you run post hocs, meaning after you've run
that original, you run these subsequent analyses on different sets of groups within that comparison.
However, there are a lot of rules that say when you're allowed to run those post hocs, depending on the
results you get in that first set of analyses. Whether or not people follow those rules is what I found to
be very variable. Specifically in my post-doc, my post-doc PI would regularly disregard what I thought
were clear rules about post hoc analyses and when you're getting significance and what it actually
means.

Aaron Carroll:

So you're saying that they run the first analysis and if they don't like the results, they keep running other
analyses until they get the results they like?

Anonymous Whistleblower:

Pretty much, or another thing is I didn't get the significance that I like. So I'm going to go back, regroup
the samples or subjects. So I started out with five groups, but I'm going to collapse two of them, and now
I have just four groups. Now this is my new control because my original stats didn't work. I'm going to
redo all of this, go back, redo all the stats, and now suddenly everything's different. I'm going to just keep
playing with how I can organize these groups. Breaking them up, collapsing them down and ignoring the
rules about a priori hypotheses and things like that.

Aaron Carroll:

So, I mean, you're describing it and it seems so egregious. It's like, why not just make up the numbers
entirely?
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Anonymous Whistleblower:

Yeah. And we had a few discussions, my post-doc PI and I, where I suggested that what we were doing
was akin to that. And that was a bad day in the lab.

Aaron Carroll:

Oh, I can only imagine.

Anonymous Whistleblower:

So, and usually, when interacting with that PI, what would happen is it would turn into not a shouting
match, but a kind of battle of wills. Who's going to state their position more strongly and for longer? And
it's like, eventually, if you don't supply them with the answer they're looking for, they'll just go to
someone else in the lab, have them run the data and now here's the data set.

Aaron Carroll:

How did this PI defend their position though?

Anonymous Whistleblower:

It wasn't much defense. Usually it was something like, "Well, those rules are too stringent and you don't
have to follow them." It was just their opinion of, that's not what the rules should be. "We can do this,
I've done it before." Or one of the biggest things, "I've done this before, I've published 20 papers with
this type of analysis." So because it's already in another publication and you can just refer back saying,
"Hey, it's already in there", then it's justification for why it can be done again.

Aaron Carroll:

So in the prior publication, were they explicit about the methods, that they would just keep regrouping
like this?

Anonymous Whistleblower:

That's the thing. Not really. There's the way you can describe the language and the methods. It's correct.
However, it's not necessarily all-encompassing, meaning where the methods start in terms of the
description of the data and how it was grouped and analyzed. It's correct in that, at some point, that
thing was done. However, it doesn't necessarily always contain the steps that happened before that. So
all of the regrouping, no. All of that was not necessarily in there, although there may be one sentence
that says, "Because we had an a priori hypothesis that these two groups would not differ, we grouped
them together." And it's like, Hmm, did we have an a priori hypothesis?

Aaron Carroll:

Yeah, it doesn't... Right. That sounds like it's a lie.

Anonymous Whistleblower:

Yeah. It really is. And the only way to make it true for my PI was to argue that the rules don't apply or
don't exist in the way that they're described.
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Aaron Carroll:

If you said, "Well, if you're just going to keep regrouping this until you get the results you want, why
don't we just make up the numbers to begin with?" How did they respond?

Anonymous Whistleblower:

To say something that clearly and explicitly would end in full tears on their part. And usually it would end
with my PI feeling like I was personally attacking them and that I don't have the right to speak that
truthfully to them. I was told several times that I can't be that honest with my boss. I did have to walk
back my level of intensity because I'm particularly expressive and I do like to make sure you understand
exactly how I feel about a particular thing.

Anonymous Whistleblower:

When I said things like, "I don't think this is statistically sound and it's giving us data that's really not
representative of what our actual experiment found", I would get pushback. Not about necessarily my
opinion on the data or on the stats, but on how I'm delivering my opinion or if I'm allowed to be that
combative with my superior.

Aaron Carroll:

So the discussions didn't become about the data or the methods. It became about your tone.

Anonymous Whistleblower:

Exactly. It became about my tone.

Aaron Carroll:

Besides altering analyses or collapsing groups, did they ever want you to make changes to the actual
data themselves?

Anonymous Whistleblower:

There's been some, not changes to the numbers.

Aaron Carroll:

But would you... I'm curious if... Did you drop outliers? Did you?

Anonymous Whistleblower:

Yeah.

Aaron Carroll:

Okay.

Anonymous Whistleblower:

There's tons of, "That subject didn't perform as expected. Take it out. That subject doesn't look like the
rest of the group. Take it out. This group didn't perform like the rest. Take the whole group out." We'll say
it in the methods and then it never really gets translated the extent to which these changes happened.
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So there were several occasions where, and again, the juxtaposition between my graduate PI who would
run extensive outlier tests, like we had Excel sheets that would automatically run outlier tests that were
appropriate for the analysis you were running with the groups. And in my post-doc, that really just was
not the case. And occasionally, I would send the PI a data set and say, "Well, there's not really outliers,
even though there's a couple of subjects or samples that exist on the edges. They're not true outliers."
And they would ask me to send the data set. The data set comes back to me. "Oh, I took this subject, this
subject, this subject out." But why? "Oh, they're outliers." Well, what tests did you run? "I ran my outlier
test." Well, what test is that?

Aaron Carroll:

Oh, no.

Anonymous Whistleblower:

And there was never a clear answer. They would say, "I'm going to take this group of subjects or samples
that I ran four months ago to fill in the groups that I ran last week." Things like that, where it's not
necessarily the numbers themselves are changing, but where you get the numbers from.

Aaron Carroll:

So I want to be explicit. When these changes were made, were they put into the methods finally
published? Was it like, "I just ran my outlier test and I took these four out and replaced them"? Or is it as
if this never happened?

Anonymous Whistleblower:

It depended on the publication. I only published, maybe, three. I was first on one. One paper. And then I
think second author on two others. So in the papers that I was privy to, their construction, there was
maybe one paper that actually... Maybe my paper that had my name first-

Aaron Carroll:

Right.

Anonymous Whistleblower:

...mentioned an outlier test because I asked them to include it. But I'm trying to remember if, generally,
that information is kept there. Sometimes in the response to the reviewer, there'll be a line in there
because a lot of reviewers, sometimes they'll see this information and say, "You can't do this stuff." And
then there may be a rebuttal in the response to the reviewer. But whether or not it actually makes it, the
actual data makes it to the final draft of the manuscript, it seems arbitrary and I can't even recall an
actual instance where the full extent of these changes were added.

Aaron Carroll:

So did reviewers ever pick up on this?

Anonymous Whistleblower:

Yes. Yes. And I'm only laughing because the last manuscript we put through my main script, I told my PI
that the stats were wrong. They told me that the stats were right because they knew stats better than I
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did. I emailed them several articles suggesting that the stats were wrong. They told me, "It's in our
previous papers, the stats are fine."

Anonymous Whistleblower:

We sent it to the reviewers and the reviewer replied back with almost verbatim the same words I'd used,
saying that the stats were incorrect.

Aaron Carroll:

Okay.

Anonymous Whistleblower:

So then my post-doc PI came up with some and it probably went through, I think, three back and forths
where they would ask us to do all these edits and then the stats. We wouldn't do the stats edits, and
then we'd send it back and they'd say, "Okay, you didn't do the stats edits." And then we do something
else and then send it back. And then the third time it's like, "You didn't do the stats edits." And then my
PI would just make up some language about, "Oh, the reason the stats are fine this way is because of our
a priori grouping." It was this flowery language that made no sense. And then, finally, that reviewer was
like, "Okay, I guess that's fine."

Aaron Carroll:

So why do you think the reviewer backs down?

Anonymous Whistleblower:

I think, one, this PI is tireless. But then, two, stats are complicated and difficult at times. And when you
run complicated analysis, you can find a justification for everything you do. And if your justification
seems correct, I think that other reviewer just took it as, "Well, this person is saying it as such an
authority. They must know."

Aaron Carroll:

So we should be explicit. You're talking about well respected people who have been very successful.

Anonymous Whistleblower:

Oh, yeah. People who are very successful. People who, if you look on Frontiers and things like that, it'll
say their names and what their history is, their reviewers and stuff like that. But pretty much what I've
learned is anyone can be swayed if the person trying to do the persuading is determined enough, is
articulate enough, is forceful enough. No one wants to tell you are wrong and you have to stop doing
this.

Aaron Carroll:

How did the other people in your lab react to all of this?

Anonymous Whistleblower:
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Oh, that's another issue. The one other person that I worked closely with who was also a trainee had
been there for several years. When I first brought this issue up, we had probably a two or three-hour
long conversation about all the things she disagreed with that had gone out in her papers.

Aaron Carroll:

Oh.

Anonymous Whistleblower:

And I was like, "Okay. So what now?: And she's like, "Well, this is just how it is." She had been brow
beaten to the point where she didn't even fight them anymore. It was clear that some of these things
were happening, but she, at this point, it was a level of learned helplessness where she was like, "There's
no point in fighting it because the PI is just going to get someone else to agree and then you'll be
outnumbered." So she'd altogether stopped fighting back against everything that she thought was
egregious.

Anonymous Whistleblower:

And so we would have these conversations late, 8:00 at night when no one's there, and then the next
day when I would send my reply saying, "Hey, I think this should be different. I think we should run the
analysis different," she never really defended me or agreed because my PI also had a habit of pitting
people, not necessarily against each other, but making it so that disagreeing put you in a particularly
awkward situation. So I never got a person who really would agree with me outright and in rebuttal to
my PI, although there was a lot of behind closed doors where it was like, "Yeah, we shouldn't really be
doing this."

Aaron Carroll:

So, and we should also be clear, I'm assuming that the work... Is the work prominent? Is it the kind of
thing that other people are going to take and base other research on?

Anonymous Whistleblower:

Yes, it is. Because it's prominent and because it's so well read, I don't understand why external people
don't comment on it. And some of it has to do with the fact that everything is not in the methods, right?
Everything is not in the results. So that's a part of the problem. So you can't tell the scope of the
problem, but if you just look at the stats in somebody's papers closely, you'll be able to see this wasn't
significant here, but I ran this post hoc anyway. To me, that's a full-on red flag on any paper that I read.
Without some very specific justifications, but it's the paper and the work. My PI is still very prominent in
terms of their research and collaborations, and I don't understand why more people don't have
something to say in response.

Aaron Carroll:

So what happens if somebody else tries to do work based on these results and then can't get them?

Anonymous Whistleblower:

Not many other people. There's only a few other people who are doing the work, but then you just print
a paper that says, "Well, I couldn't get these results the same way. Maybe our conditions are different."
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They try to justify it and say, "Oh, well. Maybe this manipulation won't return these results because of
our setup, because of our strain of animals, because of the altitude in Colorado." You know?

Aaron Carroll:

Mm-hmm (affirmative).

Anonymous Whistleblower:

If you don't match the results exactly, then there's always some explanation you can give, and my PI is
really the person who's doing the bulk of it. So these little experiments, there's a lot of it that is
replicable and has been done several times by other labs. But some of them, some of it when it doesn't
replicate, it's just kind of hand waved off as, "Well, maybe it was sampling error."

Aaron Carroll:

So everyone's able to fly under the radar because just enough gets seen that they can do it?

Anonymous Whistleblower:

Exactly. Just enough gets close enough that it's like, "I didn't really get exactly what you got, but maybe
it's because of this." Then you start to justify it. I think the things that do work are the things that go into
other labs, but some of the really specific phenomenon that you only see in one or two papers, usually
that's a good indicator that maybe, maybe that thing really doesn't work.

Aaron Carroll:

How widespread do you think this is?

Anonymous Whistleblower:

Based on my limited experience with only a couple of PI, I'm still optimistic that it is not in every lab. It is
not in every university, but it is insidious in that this PI has found other students who have some of the
same legacy and lineage and have adopted some of the same bad practices.

Anonymous Whistleblower:

So the issue is it almost becomes an exponential effect when you do have one person starting off this
way with a 30-year history. You can imagine how many students and trainees that person has had who
now carry some of those bad behaviors. Even if it's not to the same extent, the pieces of it are still there.
And based on my general experience working across, at this point, four or five different labs, and seeing
it only in this one lab, suggests really that it's not everywhere.

Tiffany Doherty:

We asked our interviewee about their thoughts on why these behaviors exist and then persist over a
30-year career. And their answer was just what we expected, based on everything we've talked about in
this series.

Anonymous Whistleblower:

I think there are a couple of reasons. And the first one has to do with pressure to publish. You want to
have a research line that is productive. And if your vitality as a researcher an your career hinges on how
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many publications you have, how many cool findings you produce and how your story can be displayed
to the world, then I think there's really a pressure to make sure your data say what you want them to say.
And if my funding is dependent on making sure I continue to get these cool results and my story
continues to build on itself, then things like making sure this group always looks the same and every
experiment becomes more important because if it varies from experiments to experiment, then it looks
like there is inconsistency in your research and there's holes. And nobody's going to fund research that
looks like it's imperfect, or it looks like the researcher doesn't know what they're talking about.

Anonymous Whistleblower:

So I think some of it is just trying to make sure, paper to paper, you get the same results in those key
groups. But then I also think some of it is a level of both ego and ignorance in terms of what my post-doc
PI understood. Because that person was so confident in their abilities, they were blind to what they
didn't know and understand. So I think pressure to make sure I can get my funding, which was constantly
a conversation we had in the lab. Where's the money coming from? We've got to put this paper out, got
to do this. But then also just a flagrant disregard for information, new information and updating with
what's proper and right.

Aaron Carroll:

Were they ever worried? I mean, I think about this as, if I were ever attempted to change this, what's my
panic would be that someone would figure this out and then I'm screwed.

Anonymous Whistleblower:

Right.

Aaron Carroll:

Or that someone would speak.

Anonymous Whistleblower:

I think so. Because one thing I noticed that tipped me off early on was that, when I would say something
about something I disagreed with, I always emailed it. It was always in paper, but I would get back a
phone call or they would pop into my office. I don't know if it was subconscious or intentional avoidance
of paper trails. I would do a lot of after we have a meeting, send an email saying, "As we discussed today,
this, this, and this", just so that I made sure I had a trail of what was said and what was told to me to be
done so that if it ever came out that we need to see this data set, I'm going to say, "Okay, well, this is
how it was when I had it and then it went through the pipeline and came back in this way."

Anonymous Whistleblower:

I think that there was some fear that someone would question them outside of the lab. Which is why a
lot of things would disappear into the black hole that they would create and then come back out how
they wanted it. And to ask about, "Well, where did you get that from?" It never results in anything. I
asked for weeks before we published our paper for them to send me stats, justifications, and they would
tell me, "Well, you should look it up". And then every time I would look it up, I would come back with
what I was taught.

Aaron Carroll:
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Right.

Anonymous Whistleblower:

I don't know if that's confirmation bias or I was just correct. I do think there was a level of fear that
somebody outside would know because there was also this siloing, compartmentalization of the lab
where you weren't really allowed to talk to other people about the things that were happening.

Anonymous Whistleblower:

So I was specifically told not to talk to the other trainees, not to talk to other collaborators and PIs about
these things. I always had to CC my PI on all my emails, anything that I've talked to anyone else about,
about any question, because my PI needed to know who knew what and how it was said. And then I
would just do it anyway. I would have my conversations and talk to the people I needed to talk to to
make sure I was at least covering my own bases and trying to get things as right as I could get them.

Aaron Carroll:

How did they not panic that, I mean, there's so many people that are going to come through the labs.
Eventually someone might crack.

Anonymous Whistleblower:

Lots of cracking has happened, but the issue is when you crack the consequences of going against the
system in that lab usually meant you were immediately and severely carved out, which is ultimately what
happened to me. There's several past trainees that, maybe three or four months into being in that lab, I
started to talk to. And the ones that the PI never referred to were the ones I started to get a lot more
information from. And they would tell me, "Yeah, I tried to do this thing. I told the PI that I disagree. I
tried to tell this other collaborator, and when I reached out to this other collaborator, the PI pushed me
out of the lab or they refused to let me run anymore animals. Or they held this paper. And I basically got
relocated to this other lab."

Anonymous Whistleblower:

And if you asked the PI about it, they fully justified everything. It was always on the trainee. They didn't
know what they were talking about. They didn't do good work. Everyone has the same story. "I told the
PI they were wrong. They didn't like it. I went to someone else. The PI pushed me out." So it's like, then
you start to weigh, "Well, I need a career." You know? I need to be able to live out after I leave this lab.

Anonymous Whistleblower:

I was fortunate enough... I create a lot of really strong connections and networks with people just as
people, even if we aren't actually working on anything together. So when this issue came up, I had
already started to figure out, how can I get out of this lab and in somewhere else. So I had already
started to secure my own future, but for people in the lab previously who didn't really have those chess
moves played out yet, you ended up either being siloed to the side where you didn't get work, and then
eventually you just left, or you ended up basically having, at some point, to acquiesce to whatever it is
the PI said. And then basically there's not an NDA you signed, but it's like you take it and basically just go
on to your next place and then just start to warn the people that come in after you. And there's not
much else there.
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Aaron Carroll:

Does it ever occur to you later there's a time to be vocal about it and honest, or is even that too risky?

Anonymous Whistleblower:

The problem is, for where I am in my career and who this PI is, it is very easy for them to tank my career.
And that's the unfortunate part. There's a self-preservation that kind of overrides the willingness to be
able to speak out. And there is, because of the system of science and the way people are connected, in
the way these senior investigators have sway over the futures of more junior investigators, it's very hard
to go back and do these things.

Anonymous Whistleblower:

It's great to have outlets like this podcast and to be able to speak, but if I was to fully come out and say
exactly what was happening there, one, do I want the legal battle that goes along with it?

Aaron Carroll:

Right.

Anonymous Whistleblower:

Then I have to go back with my own papers because I did publish with this PI. Right? I did sign off on
that. And then there's co-authors. What does that mean for those co-authors? Because the people who
leave that lab, they are brilliant people and they go on to do really phenomenal things once they get out
from underneath that system. But there's such far-reaching consequences that it's like, "Do I weigh all
these things against being able to say this PI is wrong?"

Aaron Carroll:

Just so we're all playing our cards on the table, when I was a junior faculty member, I had a very, very,
very prestigious journal do something unbelievably unethical. And I will... I'm waiting for this editor to
die basically, so I can go dance on her grave. And I will never have a kind word for her. But part of my fear
was also that the system would not tolerate this. It's not even just that her... I am well-ensconced enough
and successful enough, I don't fear that she could hurt me, but the system is almost reliant on keeping
up this veneer of, "This does not happen. There must be another side to the story." Do you feel like the
system would defend it as well?

Anonymous Whistleblower:

100%. 100%. That's kind of what I'm talking about when I say the network of science and the system,
that the microcosm of it is played out in the lab, but on the larger whole universe scale of science, that's
exactly a part of the issue. If you start pulling at the threads of what individual PIs are doing, the system
definitely would start to fall apart.

Anonymous Whistleblower:

And because science is so reliant on saying, "We're using peer-reviewed methods and we're going by the
book," for science to be trusted, you have to believe that it's infallible and that these types of insidious
issues don't exist. So to out, like you said, if it's a prestigious journal, prestigious lab, to out them in

17



terms of how deep the actual problems go, I'm fearful then that people would start to lose faith and
trust in the science because there is a lot of good that comes out of science, right?

Anonymous Whistleblower:

And there's a lot of labs that are doing exactly what they should be doing. But if I start pulling out these
threads and it's like, can the system tolerate me pulling out these pieces in the way that they are and
what damage will it do if I were to? If I say this PI has done this and these are the reviewers who let it go,
now the issue goes into, okay, you had this journal with these reviewers pass this information. Now it's
not just about that PI. Now it's about all of the PIs that have ever reviewed that person. And then about
their universities, about their credentials. Everything that snowballs out of pulling this one thread, it's a
very scary idea that it could all, everything we've worked to create in terms of this base and knowledge
of information that we share with the world, can then become something that is no longer trusted,
which you know, we can feel in the world already. But that's a scary idea.

Aaron Carroll:

Do you think most trainees that came out of a lab like that recoil in their actual lives afterwards and fly
straight and narrow or did they learn and they say, "Well, this is how we do it and let's do it that way."

Anonymous Whistleblower:

What I'm finding is it's a coin toss. It's a coin toss, meaning I've seen trainees come out and kind of hold
on to a lot of these bad habits. And I've seen trainees come out and are like me. I will never go down that
road again. I've learned and I'm growing from it. And I think it depends on the kind of composition of the
lab at the time they were there. If you had someone there who was vocal enough to point out some of
the discrepancies and some of the errors, then you can at least go and fact check them for yourself. But if
you were there at a time where there was no one who knew better, then you don't know better. So I
think it depends because I've since then worked with other trainees that came out of the same lab and,
when faced with the same errors, particularly in statistics, I say the same thing to their trainees.

Anonymous Whistleblower:

I went to school with other students who came out of that same line and we're talking to each other and
I'm like, "My post-doc is saying to do these things." And then that other trainee is saying, "Yeah, mine is
saying the same." And it's because they came from that lineage. So if you have someone to tell you
where the errors are, to help show you where they are, then I think most people are willing to see the
errors in what they do. But if you didn't have anyone to show you and you started doing 20 years worth
of work after that, now it's kind of ingrained in the exact same way, I think.

Aaron Carroll:

So, wow. We assume that, like us, you're horrified to hear that the leader of a prominent lab regularly
violated basic rules of statistics and experimental design in order to achieve desired results and is still
able to continuously publish those results with the help of some fancy and persistent hand waving. And
then, adding insult to injury, that their trainees are forced to go along with this or face repercussions up
to and including loss of their careers. It's disheartening, but we did end our conversation on a better
note. Are you optimistic or pessimistic about science?

Anonymous Whistleblower:
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I'm optimistic because, even with the awful experience that I had in this post-doc, the networks that I
built from it and the systems that they have in their networks suggest that it's not a problem necessarily
that is all-encompassing throughout science. So because I've met other trainees who feel the exact same
way I do and are working toward making the system better, in terms of speaking out, in creating good
labs, even though they came from not the best ones.

Anonymous Whistleblower:

And then also there are PIs that you can go to and talk to about these specific things who will support
and back you up. So to me, it's almost a generational thing where it's like you're waiting for a wave of
scientists and science thinking to kind of die out so that you can instill the next generation, the
millennials of science, I guess you would say, because they have bits and pieces that they want to
implement that are just being pushed back by these more senior people.

Anonymous Whistleblower:

So I'm optimistic because otherwise nothing would ever be replicated anywhere. And there are enough
good data put out and replicated and the reviewers do push back even. Even if they don't necessarily win
in the end, it suggests that the problems can be identified. It's just who's willing to push through to the
end to make it work.

Tiffany Doherty:

And we think there are a growing number of people willing to make that push. Additionally, we know
from our conversation with Dr. Valdez at the NIH, that there are avenues for reporting bullying behaviors
from PIs. This doesn't solve the issue of repercussions for whistleblowers, but if we keep shining a light
on these issues, maybe we can change the culture enough to address that part too.

Tiffany Doherty:

And in our next episode, we finally get to solutions. We've spent several episodes talking about the
problems, but in each of our conversations with experts, we eventually pivoted to their ideas on what we
can do to fix things. And we're laying it all on the table next time in hopes of inspiring the kind of culture
change science really seems to need right now.

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 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.

Aaron Carroll:

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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