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[music]

INTRODUCTION

This is Books and Ideas, and I’m your host, Dr. Ginger Campbell.  This is the 

companion podcast for my other podcast, the Brain Science Podcast.  On Books 

and Ideas I talk about ideas from the books you wish you had time to read.  We 

talk about science, history, philosophy, science fiction, and everything in 

between.

[music]

Welcome back to Books and Ideas.  This is Episode 11.  In today’s episode I’m 

going to interview Neel Varshney of Harvard Medical School.  

First I want to apologize for not getting this episode out sooner.  And I want to 

thank everyone who has voted for me in the National Public Radio Talent Quest.  

You can find the Show Notes and leave comments for this podcast at 

booksandideas.com, and my email is docartemis@gmail.com.  

Today’s podcast is a little different, because for the first time I’m going to be 

interviewing someone that I actually know personally.  Neel Varshney is about to 

graduate from Harvard Medical School and begin his residency in neurology.  But 
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I expect that someday he’s probably going to make some significant contributions 

in neuroscience research, so you might think of this interview as being sort of a 

‘Before’ interview.  

The reason that I know Neel is that my husband, Dennis Smith, PhD, has been 

teaching electrical engineering at the University of Alabama at Birmingham for 

almost 30 years.  In fact, he’s just about ready to retire.  In this interview Neel 

and I will refer to my husband as ‘Dennis.’

Another piece of background information that you need is that both Neel and I—

although we are a generation apart—grew up in Huntsville, Alabama, which is 

kind of the engineering capital of Alabama.  It’s different from the rest of the 

state.  And we make some references to the influences of this on us during the 

interview.

So, I guess that’s all you need to know to enjoy the interview.  If you know 

anybody who’s interested in going to medical school you may want to share this 

podcast with them, because I made it a point of asking Neel if he wants to give 

any advice about how to get into medical school.

So, anyway, this is a rather unusual episode.  There are no books in this episode.  

But I hope that you will enjoy it.

[music]

INTERVIEW

Ginger:  I want to welcome Neel Varshney to Books and Ideas.  Neel, thanks so 

much for coming on the podcast today.

Neel:  Thank you for having me.
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Ginger:  I’d like you to start out by just telling my listeners a little bit about 

yourself—where you’re from and how you ended up at Harvard.

Neel:  Sure.  I grew up in Huntsville, Alabama.  My father is an engineer in the 

defense industry there.  My mother is now an accountant at NASA.  I grew up 

pretty much wanting to be an engineer—probably because my father was—and 

slowly kind of decided that medicine would put me more in touch with people.  

So, I got very interested in medicine and the sciences in college.  

I went to college at the University of Alabama at Birmingham.  There I started 

taking premedical classes, starting to get involved in some research in the 

neurosciences, and then had an opportunity to spend two years abroad after 

graduation—and that was at Oxford on a Rhodes scholarship.  That was a great 

opportunity.  I came back after two years to start medical school.  I’m now in a 

Harvard-MIT combined medical school program.  And that’s sort of where I am 

now.

Ginger:  Are you getting ready to get an MD/PhD right now?

Neel:  Even though I’ve been in school forever, I am actually just getting the MD.  

And the reason it has taken so long is because I keep on taking years off to do 

other things to help me figure out what I want do.

Ginger:  Well, that’s cool.

Neel:  Well, I don’t know.  At some point I need to commit to something.  

So, I took one year out of medical school and went to work in Medtronic, the 

medical device company.  That’s why I’ve actually been in medical school for five 

years total.  And then prior to that I was in England for two years.

Copyright Virginia Campbell, MD 2007

http://www.ox.ac.uk/
http://www.ox.ac.uk/
http://www.rhodesscholar.org/
http://www.rhodesscholar.org/
http://hst.mit.edu/index.jsp
http://hst.mit.edu/index.jsp
http://www.medtronic.com/
http://www.medtronic.com/


4

Ginger:  OK.  So then you’re getting ready to graduate from medical school and 

go into your residency, right?

Neel:  Exactly.

Ginger:  Well, great.  So, you didn’t start out thinking you were going to go into 

research, you started out thinking you were going to be an engineer.  That sounds 

a lot like my experience.

Neel:  Yes, exactly.  I was pretty interested in engineering—kind of the problem-

solving quantitative skills that make engineers good at what they do.  That was 

my first love, to be honest.

Ginger:  My dad worked for Boeing back in the days when they were working on 

the moon landing, and I didn’t decide to go to medical school until I was a senior 

in college.  So, we have a lot in common.

Neel:  There you go.

Ginger:  Except I didn’t get a Rhodes scholarship.  Now, were you the first 

person from Alabama, or just the first person from UAB, to be awarded the 

Rhodes scholarship?

Neel:  Yes, I was the first person from AUB to be awarded the scholarship.  And 

that’s partly because UAB is still a fairly young university.

Ginger:  Yes.  Did you know that Dennis is retiring?

Neel:  I suspected it was upcoming, but I didn’t know it was actually in the 

works.

Ginger:  Yes.  30 years.
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Neel:  Wow!

Ginger:  I was wondering if you had any particular memories of your time at 

UAB?

Neel:  Yes, I certainly do.  And I think Dennis was a big part of my experience at 

UAB.  I certainly attribute a lot of my success to him.  He remains one of the best 

professors I’ve had at any institution—and that includes UAB, Oxford, and 

Harvard combined.  I think I have one particular memory of him—and this just 

reminds me that he has an amazing perspective on life.

He once, I remember, walked in the class and held up an ad.  It was like an 8 x 10 

announcement of a lecture on Russian history.  And he held it up for us and 

asked us if any of us wanted to go to that history lecture rather than sit in his 

class.  So, I took him up on the offer and, with his approval, actually skipped out 

on his class to attend this very interesting lecture on Russian history.  So, that’s 

sort of Dennis with a great perspective on life.

We did a lot of things together.  As my senior thesis advisor we had a chance to 

work on some really interesting problems at the intersection of engineering and 

neuroscience.  And he was really instrumental in my future, and winning a 

Rhodes, and getting into med school.  So, I will be forever thankful for that.  And 

I certainly wish him well in retirement.

Ginger:  Well, thank you.  I know it was students like you that made teaching 

worthwhile to him.  I mean he’s kind of an odd professor in that he actually got 

his PhD with the intention of teaching—something I don’t think anybody does 

anymore.  With all the pressure to bring in research money now, he’s always said 

that he’s lucky he got tenure before they got so obsessed with that.

[music]
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Ginger:  I wanted to ask you about what it was like to spend those two years at 

Oxford.  I know a little bit second-hand from what my husband has told me.

Neel:  For the most past it was an excellent experience.  I had grown up my 

entire life in Alabama, and spending a few years in the UK was really a chance to 

get out and explore the world a little bit.  

Professionally speaking it was very nice, because I got to study neuroscience.  

And actually the first year I studied neuroscience; the second year I took some 

math classes.  At the time I was very interested in figuring out how to merge 

quantitative engineering and mathematics with neuroscience to learn how the 

brain works.

It was a very good time professionally for me to gain those skills and exposure.  

Oxford has an amazing history in the neurosciences.  But more personally, it was 

also an incredibly good experience because I really got to learn the non-US 

perspective.  And it was a very important time.  I was there from 2000 to 2002; 

so this was at the time of the September 2001 terrorist attacks in the US.  

I was in England, where I think there was much more room for discussion about 

the US foreign policy and role in the world.  I also got the non-US perspective in 

terms of being able to travel.  London is probably the most internationally 

connected city in the world.  And it was great exposure just to be able to travel 

and experience different cultures.  Overall it was a wonderful experience.  I met 

some wonderful people there, as well.

Ginger:  Did you have any disappointments about the experience?

Neel:  I don’t know if it was a disappointment, but I would say that the academic 

style is very different than it is in most programs in the states.  I mean it’s much 

less structured.  And for me—I trained in engineering for four years, so I was used 
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to the rigor of engineering—it was difficult to get used to this very self-driven 

kind of self-discovery process that’s supposed to happen in education at Oxford.  

So, there I think the pedagogical model is, let’s let the students discover things for  

themselves, make some mistakes along the way, and eventually we’ll help them.  

And that was a very, very different model.  In the states I feel like students are 

tested at more frequent time points, and you kind of know where you stand along 

the way.  So, it’s a very, very different educational model.

Ginger:  And do you think that one is better than the other, or it’s just what 

you’re used to?

Neel:  You know I think it all depends on what kind of student you are.  I think a 

young student can adjust to either style.  I think perhaps in the long run the 

process of self-discovery is a good one.  So, the Oxford model may be better in the 

long run.  But I think, again, it just depends on what kind of student you are.  

Some students just need more structure.  And that’s kind of what I got used to.

Ginger:  I went to medical school from engineering school.  And to me the 

transition was really difficult, because, like you say, there was all that structure.  I 

had trouble going into that memorizing routine, because in engineering if you 

didn’t remember something all you had to do was derive it on the fly.

Neel:  Exactly.  That’s what I loved about engineering.

Ginger:  Yes.  And I almost didn’t make it through the first year before I got the 

hang of the whole ‘don’t think about what’s important, try to figure out what they 

want you to memorize.’  It never seemed to be related to what was actually 

important.

Neel:  Oh, of course not.
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Ginger:  Did you have that experience?

Neel:  Completely.  That describes my experience exactly.  And I think it 

probably describes the experience of most engineers.  Yes, I totally felt the same 

way.  What I loved about engineering was that you could learn a few core 

principles and then apply them to a wide variety of problems.  

And I kind of expected the same thing to be true in medicine—perhaps naively.  

That wasn’t the case at all.  At least the way medicine is taught here, it very much 

is based on memorization; and without much clinical motivation, I would say.  

So, I had a very similar experience to you, I think.  

And that’s part of the reason why I was so interested in the Harvard-MIT 

program, because ostensibly it was a program that more reliably connected 

engineering and quantitative thinking to medicine.  And that was true for the 

most part.  But I think still you can’t get past this sort of habit of just teaching 

kids that they have to memorize whole huge amounts of information in the first 

years of medical school.  

Ginger:  Yes, I kind of felt the only benefit was that it taught you that you could 

remember more than you thought you could.

Neel:  Yes—which says nothing about actually applying that information.

Ginger:  No.  And then when you actually see a patient with a disease, the stuff 

just falls right into place.

Neel:  Exactly.  Totally.  

Ginger:  And I think that some schools are trying to incorporate having some 

clinical experience from the beginning; but it’s a tough thing to know where to 

start.  You have to have some base of knowledge before you can do that.
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Neel:  Yes.

Ginger:  I was just going to ask you, do you have any advice for any listeners that 

might be thinking about going to medical school, or trying to get into medical 

school?

Neel:  Yes.  In terms of trying to get in, I think a couple of things.  One is (and I 

think you probably share this opinion) don’t feel like you have to study biology or 

chemistry as an undergraduate.  In fact a lot of medical schools look for diversity 

in educational background, and really appreciate it when people come in from 

sort of non-traditional paths like the humanities or engineering.  That’s one 

thing.

And the second thing is, obviously medical school is pretty competitive.  But it’s 

very easy to get caught up in this idea that medical school itself is the end point.  

And I think if you go into medical school interviews, or applications, thinking 

that medical school is the end point, then it kind of takes away from your whole 

life experience, and probably from the value that you would add to a medical 

school.  So, I would suggest that young people see medical school as a step in the 

process to where they want to go with their life, but not necessarily as an end 

point in itself. 

Ginger:  That’s a really good point, Neel.

Neel:  That makes sense, yes.

Ginger:  So, you’re getting ready to start your residency in July?

Neel:  I am.  In July I’ll be at the Massachusetts General Hospital in Boston.

Ginger:  What are you doing your residency in?
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Neel:  It’s a year of general internal medicine, and then three years of neurology.  

So, eventually I will be a neurologist.

Ginger:  So, you’re going to be a brain guy, right?

Neel:  I’m going to be a brain guy—which was fully predictable, I’m sure.

Ginger:  Do you have any long-range plans at this point?

Neel:  Yes, I’m interested in a couple of things.  I am interested in a clinical 

practice.  I’m interested in academic medicine.  But, I guess because of my 

engineering roots, I still want to think about innovation in health care and health 

care technology.  I am pretty interested in the business and the engineering 

aspects of medicine, in addition to the core clinical work.

[music]

Ginger:  Didn’t you and Dennis do something with neuroscience research when 

you were an undergraduate at UAB?

Neel:  Yes, absolutely.  We did a couple of different things actually—kind of 

interesting stuff, right on the cusp of engineering and neuroscience.  There were 

two projects.  Dennis was my thesis advisor my senior year, and the first project 

we did together was kind of a modeling project.  

It was essentially trying to figure out how outfielders, for example, track and 

predict where a baseball trajectory would go.  And we were specifically trying to 

use things like neural networks to figure out the prediction algorithm that 

humans may use to track balls in space.

Ginger:  And it’s harder than it looks, right?
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Neel:  Yes.  Basically we found out it was pretty hard, and that humans are pretty  

special at this.  I don’t think neural networks necessarily have figured out how the 

human brain actually works.  Anyway, there’s a lot of work still to be done on that 

front.

Ginger:  Yes.  One of the first books I talked about on this podcast was Jeff 

Hawkins,’ On Intelligence.  Have you seen that book?

Neel:  I have not, actually.

Ginger:  He’s a guy who was one of the co-inventors of the Palm Pilot; but he 

really has always been interested in neuroscience.  And one of the things he 

discusses in that book is why neural networks fail as real models of the brain.

Neel:  Yes.

Ginger:  When you were doing your Rhodes scholarship time you said you spent 

a year just concentrating on neuroscience.  Was there a specific area, or was it 

just getting a good core basis of knowledge?

Neel:  It was actually both.  The really nice part about this program was that it 

was, within a year, a good core overview of all of neuroscience, as well as more 

focused kind of thesis research projects.  There were two projects that I worked 

on.  One was, again, really engineering-focused.  And that was trying to figure out 

what the language of the brain is.  

So, trying to figure out how much information—what we would call information 

theory in engineering or math—how much information is carried in brain signals.   

For that project we actually had a little data from awake behaving monkeys who 

were performing a psychophysical task called depth perception—trying to figure 

out comparatively how deep two stimuli were; whether one was further away or 

one was closer.  
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And using those neural signals that were recorded in awake behaving monkeys 

we tried to figure out how much information content is carried.  The idea there is 

that all you have is the neural signals, and from those neural signals can you 

actually predict what the choice of the monkey is, or how the monkey behaves, or 

chooses whether one stimulus is further away from another?  It’s a kind of 

backwards engineering type of approach.

The second project was more a biological focus:  It was on Huntington’s disease.  

And in that project we took Huntington’s disease transgenic mice—so, these are 

mice that have Huntington’s disease—and there the lab found a very interesting 

result.  The lab had found that if you raised these mice in an environmentally-

enriched environment—you gave these mice more things to play with, more 

sensory stimulation, encouraged them to have more physical activity by giving 

them running wheels—you could actually delay the onset of Huntington’s disease, 

at least as it manifests in these mice.

Using this result, we were interested in what the underlying molecular changes 

might be that explain this result.  And so, we looked at a couple of things called 

neurotrophic factors.  Neurotrophic factors are essentially like food for the brain.  

And they’re supposed to make neurons more resistant to damage from things like 

Huntington’s disease.  So, we did some molecular analysis, looking at what 

changes on a molecular level could explain this apparent delay of onset of 

symptoms in these mice that had been exposed to a different environment, 

essentially.

Ginger:  Did you come up with the next cure?

Neel:  Well, no unfortunately, not the next cure; because unfortunately mice are, 

well, not like humans—as we’ve learned.  But I think the interesting result is there 

have been a couple of studies that have looked at, for example, levels of activity in 

Alzheimer’s disease patients vs. controls.  And interestingly, they found that if 
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you look at patients during their 40s or 50s (so, during their mid lives) the 

patients who don’t have Alzheimer’s disease actually tend to have been more 

active—physically active and mentally active—during their 40s and 50s than 

patients with Alzheimer’s disease.  

Now, these studies, I think you have to be cautious about the interpretations.  But  

at least that’s an interesting result that could be somewhat related to this result 

we’re seeing, at least in other disease models.

Ginger:  I think there was an article in Nature recently—at least, I heard about it 

on the Nature podcast—about a similar study to the one you just described, with 

transgenic mice that have the mice model of Alzheimer’s disease, and they did the 

same thing with the enriched environment.  And they actually found that they 

were able to get them to recover some memory.  In other words, they were able to 

recover the ability to run some mazes and things.  So, this looks like it’s going to 

be a very fruitful area.

Neel:  Yes.  I certainly hope so.  You know it’s interesting; a lot of the work that 

we’re seeing in disease models now I think largely parallels what we’re seeing in 

normal animal studies that are showing that, for example, in mice that are more 

active, that run more, you actually get more neurogenesis in places like the 

hippocampus.  

You actually get new neurons being born at a higher rate in mice that are 

physically active.  So, maybe this is a hypothesis that’s kind of coming together, 

and hopefully will be eventually a therapeutic strategy that we can use for 

patients.  But that will probably take some time to figure out.

Ginger:  Yes.  I’ve talked a little bit about neuroplasticity on some previous 

episodes, and I’ve gotten a lot of feedback.  I think that people are very interested 

in it.
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Neel:  Yes, it is fascinating.

Ginger:  I wanted to ask you about the time you spent at Medtronic.  You said 

you did something called deep brain stimulation.  Can you tell us about that?

Neel:  Sure.  Deep brain stimulation is, in my opinion, one of the most 

fascinating modern advances in medicine.  And the reason it’s fascinating to me 

is that there are very few things in medicine where you see the results of your 

intervention right away.  So, let me explain what that means.  

First of all, what is deep brain stimulation?  In the simplest sense it is essentially 

inserting a wire—an electrode—into the brain in a specific location in the brain, 

that is involved in a disease.  And specifically for deep brain stimulation, most of 

the applications currently are in a disease category called movement disorders.  

The best or most common example of a movement disorder is Parkinson’s 

disease, which is a fairly common disease among the elderly.  

And so, for example, in Parkinson’s disease the idea is to insert an electrode—or 

wire—into the patient’s brain in an area that is somewhat affected by Parkinson’s.  

So, maybe it’s too active, for example.  And through artificial stimulation you can 

actually restore some of the normal movements that are otherwise eliminated in 

Parkinson’s disease.  

It’s a fascinating application of something that was sort of found a little bit by 

accident.  And it kind of makes you think of the bionic man a little bit.  But 

fundamentally it’s a very simple concept:  That is, that you can put a wire into the 

brain, and because neurons essentially communicate with each other by chemical 

and electrical means, you can artificially manipulate the way brain cells 

communicate with each other, using artificial stimulation, and actually get 

excellent therapeutic effect for patients.

Ginger:  Is this at the level of human testing yet, or still animal testing?
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Neel:  It’s actually been out and approved, for some indications, since 1997—so, 

almost a decade now that it’s actually been used for patients.  And I think the 

statistic is now about 40,000 patients globally have been implanted with deep 

brain stimulators.  So, it’s actually fairly common; although certainly not as 

common, say, as just giving medications.  But it is a fairly well-tested therapy for 

some indications, like Parkinson’s disease.  

It’s still experimental for a number of other indications.  And perhaps the most 

interesting indications that are upcoming—that have gotten a lot of media 

attention actually—are in the psychiatric areas.  So, depression, for example: 

they’re starting to use deep brain stimulation for patients with resistant 

depression—patients who have failed a lot of medications—and in some cases 

getting very, very good results for these patients.

Ginger:  I want to tell you, though, that’s not entirely brand new.  When I did my  

first psychiatric rotation, in 1982 I think, I worked with a physician at UAB that—

I think at the time they were calling it a cerebral pacemaker or something—but 

they were using it on the severely depressed people that didn’t even respond to 

shock therapy.  So, the idea for it goes a ways back; further than you might think.

Neel:  Absolutely.  But to have a device that can be wholly implanted inside the 

brain –

Ginger:  Yes.  That’s the big change—all the miniaturization.

Neel:  Yes.  Exactly.  So, there’s a lot of interesting stuff on the horizon.  It’s still 

pretty early for the whole field.  And no one really knows, I think, the full extent 

of applications.  I think we’re just kind of cutting the surface now.

Ginger:  Yes.  So, are you going to be doing any research during your residency?

Neel:  As time permits.  It’s always tough, as you know.  
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Ginger:  Yes, absolutely.

Neel:  Even with the 80-hour workweek, I think it’s going to be tough to do a 

whole lot.  But I’ll be in a place where there’s a lot of active research, so I’m 

looking forward to doing some type of research.  We’ll see how far I get.

Ginger:  Do you have a particular question or idea that fascinates you that you 

just really hope to get into some day?

Neel:  Based on my work so far I would say that it is in the area of deep brain 

stimulation type of stuff.  Neuroprosthetics is another interesting field for me 

that really is the merging of engineering methods and devices to benefit patients 

with neurological disorders.  Those are the kind of things that I’d like to do.  

I don’t have a specific question yet.  In fact, I probably want to get a little bit more 

into the clinic before I decide what big question I want to focus my energies on.  

But I think it’s a very interesting field, and one that is ripe for discovery for 

people who are interested in both engineering and medicine.

Ginger:  Well, great.  And with people like you entering the field, I’m sure that 

the growth in neuroscience is going to continue to be just exponential.  

So, Neel, I want to thank you again for being on my podcast, and congratulate 

you on your upcoming graduation from medical school.  That’s a big landmark!

[music]

That’s it for today’s episode of Books and Ideas.  I’m not sure when the next 

episode is going to be coming out.  I’m still working really hard on the Brain 

Science Podcast, getting it out every other week.  I’m going to continue to strive 

to get Books and Ideas out about once a month.  

Copyright Virginia Campbell, MD 2007

http://www.brainsciencepodcast.com
http://www.brainsciencepodcast.com
http://www.brainsciencepodcast.com
http://www.brainsciencepodcast.com


17

Don’t forget to visit the website at booksandideas.com.  The website has an RSS 

feed.  I often put small book reviews on the website, even when I’m not 

podcasting.  And you can send me email at docartemis@gmail.com.  

Thanks again for listening.  I look forward to talking to you again soon.

 [music]

Books and Ideas is released under a Creative Commons 2.5 No-Derivatives 

Attribution license.

[music]

Transcribed by Lori Wolfson

All errors or omissions responsibility of the transcriber 
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