A Conversation with 

Tom Roth

Roger Bingham: We are in Seattle for Sleep 2009 with Thomas Roth who is Director of the Sleep Disorders and Research Center at the Henry and Ford Hospital in Detroit, Michigan. 

Tom Roth: That’s correct.

Bingham: Tom, we were just saying that there’s a difference, just do this to begin with, a difference in, sort of, maturity of the field, here, the chronobiology, the circadian rhythm scientists, sort of have this very nice field organized, whereas the sleep medicine seems to be a bit messy, inchoate. 

Roth: I think they took two different routes. You know the circadian rhythm biology people really took a basic science route and sort of wanted to understand the basic mechanisms governing circadian rhythms, first to find genes that we now have a whole series of Clock genes and they’re slower in translating that basic science, neurophysiology, understanding that into sleep disorders like circadian rhythms disorders, phase advance, phase delay, you know, who gets shift work, those kinds of. Another thing, sleep field is very clear is very clear to identify the risks associated with sleep apnea, how do you diagnose it. It would have been much slower to identify what is the pathophysiology of these people? What are the different phenotypes of sleep apnea, what are the genotypes of the different types of sleep apnea? So they took, you know, those two paths and obviously those are now trying to get to the same place.

Bingham: You actually began by just saying let me give you a couple of analogies. 

Roth: Let me give you a very, very important perspective on sleep medicine. In 1953, Mr. Francis Crick and Dr. Watson won the Nobel Prize for DNA and RNA. That marked the onset of molecular biology, genomics. In 1853, the first, most rudimentary description of a third of our lives was described by [unintelligible]. The analogy to me, whenever I think about that is, sort of, like we are sending space ships to mars to figure out life, there, but a third of the planet is yet to be looked at. And it’s amazing how much progress has been made given that in 1953 we didn’t have anything. 

Bingham: So molecular biology, genomics, proteomics, all the personal genome, there’s enormous efflorescence, explosion of activity since ’53, and you’re saying in the sleep field…

Roth: We have to catch up by fifty years, sixty years. In fact, what’s interesting is people who, sort of, show this, people who gene array and sort of look at what genes turn on in sleep and turn off in sleep and your genes, which turn on specifically in sleep, and this is out of the work at the University of Wisconsin. What’s interesting, we don’t know what those genes do because nobody pays attention to the genes that turn on in sleep. 

Bingham: What about diagnostic tools?

Roth: Diagnostic tools, I mean, you know, the Institute of Medicine makes it very clear, you know, we are not doing what is necessary to get patients diagnosed and treated. You know, the sleep recordings which were done in 1955, ’57, are being done in 2010 except we are now doing it on screens instead of paper. But it’s the same technology. Look at radiology. They’ve gone from x-rays to fMRI, you know, we need to make that movement. That’s the other analogy. We need to make that movement to make, if we really want to diagnose these people, we’ve got to do that in ways which are technologically sophisticated which is not the technology of the 1950’s. 

Bingham: I asked you a question earlier, I was trying to get a number, I said, you can start a sentence with X million Americans are sleep deprived, and you said no, no, no, wrong question. 

Roth: In my mind it’s not how many people are sleep deprived. As I said, the analogy is how many people are overweight in the United States, and it’s the vast majority of us. We could have said we have surrogates, you know, how many people get super sized. How many people are sleep deprived? Go to Starbucks and see how many people line up at seven o’clock in the morning to get their coffee. There’s a very strong relationship between how many hours you oversleep on the weekends to how much coffee you drink. So most of us, you know, how many of us drink coffee? Why do we drink coffee? Well, because adenosine builds up during the night, I mean dissipates during the night, you don’t sleep long enough, you have to drink coffee, which is an adenosine attack on us that’s going to get rid of that. So I think it’s important to understand that it’s most of us that are sleep deprived. But the real question, just like most of us are overweight, the question is, how many of us get to the level with that represents significant morbidity or mortality? And that varies tremendously from population to population so we sort of look at it, you know, obesity, there are racial differences, there are differences as a function of occupation. Very clearly in the area of sleep, there are populations we have with a level of sleepiness it’s overwhelming. If you look at college students, especially male college students, ninety percent are profoundly sleep deprived to the point where they have high rates of accidents. If you look at people working shifts, most of them are sleep deprived and about ninety percent of the will be sleepy. If you look at house doctors, the work of Dr. Czeisler, sort of shows that the vast majority of those people are. So you know, how many people, we don’t really have good data, but one of the markers we have is the Epworth Sleepiness Scale. It’s a measure, which you can get any website if you Google it, which measures how sleepy you are, talks about your propensity to fall asleep. So if we need a number, ten, has been shown to be a risk factor for falling asleep and having a car accident. In the United States, twenty percent of Americans have an Epworth rate of ten. So they are sleepy to the point where you are at an increased risk of having a car accident. So that’s twenty percent. How many people are sleep deprived? I think the vast majority. I think all of us can go to our neighbors and say how many of you sleep longer on weekends than weekdays, all those who say yes, I’m one of those people, they’re sleep deprived. 

Bingham: So what kind of clientele, should we say, you get at the research center where you work?

Roth: The research center is research and we recruit people to do NIH funds and studies and things like that, but in the clinic, and most clinics in the United States are really, ninety percent of their work is sleep apnea patients. So really, the driving force of sleep medicine is a diagnostic test and that diagnostic test is indicated for sleep apneas. It’s not indicated for many of the other things. So many of the things we talk about, which is public health kinds of issues, so the issue we’re talking about is inadequate sleep and things like that. Much more public health issues, which aren’t clinical patient issues. 

Bingham: What about the connections, as you know, one of the things that we do at The Science Network is look at the intersection of science and social policy, and we do a program called Brains R Us about the science of educating, so one wonders about the connections between, seems like a no brainer, this, between sleep and learning, educating.

Roth: The bridge we have not made, you know, for example, there’s magnificent data from Dr. Van Cauter’s laboratory at the University of Chicago, the whole relationship between obesity and sleep loss, risk of type two diabetes, changes in insulin resistance. We are a country, which is exploding with obesity. We are a country, which is now, because we now have the ability to stay awake. When I sort of grew up in New York there was a book on how to stay awake twenty four hours a day, today with cable and computers and internet, you can be in [unintelligible] and stay awake twenty four hours a day, seven days a week and be sleep deprived. So educating people about the consequences of that sleep deprivation, it’s not simply the fact that you’re just not sleeping enough, there’s some obesity, there’s risks of cardiovascular disease, car accident data, and I think these are all things we really haven’t educated the public, or our physicians. Because you got to remember that everybody that’s part of the medical residency went through sleep deprivation so for them, it’s a normal variant, and so it’s very hard to understand that as a course of morbidity. 

Bingham: I think that, probably at the moment, most people sense that what a doctor is like is Hugh Laurie, looking exhausted on House. That’s probably an accurate image, though, isn’t it? 

Roth: It certainly is in the house doctors of the United States. Twenty nine percent of people who do residency in the United States have a car accident post call. Twenty nine percent. Been shown in anesthesiology or emergency room medicine in Philadelphia, Detroit, Michigan, it’s been shown repeatedly and often. The other thing which is just as critically important to understand for people, is most biological systems, whether you’re talking about receptor systems, if you’re talking about chemo receptors in respiratory systems, most systems in biology down regulate. And sleeping is down regulating. If you take the house doctors after three years who looks like that, he doesn’t think he’s sleep deprived any more. Most apnea patients that come into the clinic say, “I’m fine.” It’s the wives that sort of bring them in and say “I can’t drive with this man because he falls asleep driving.” He thinks he’s fine so it’s important to understand, maybe Americans don’t think they’re sleepy because when they get their two cups of Starbucks they’re fine for the rest of the afternoon. 

Bingham: So when you say down regulate, you’re talking about…

Roth: Sleepiness down regulating. That’s subjective sensation. Down regulates the way the chemoreceptor down regulates.

Bingham: And you have the subjective experience. 

Roth: Exactly. 

Bingham: Optimistic signs? What do you take out of a meeting like this? 

Roth: This is a scientific meeting so what’s exciting is the advancement in science. Phenotyping different kinds of diseases, who’s vulnerable, and those kinds of things are very exciting. What’s frustrating is that this science is now being translated into public and clinical health for individual patients or society in general. 

Bingham: Perhaps we can remedy that. 

Roth: That’s right. I think it shows like yours are the things that are going to make a change. 

Bingham: Good to talk to you. Tom Roth, thank you very much. 

Roth: Thank you.

