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IRWIN FEINBERG

Interviewed by Leo E. Hollister

Kamuela, Hawaii, December 12, 1997

LH:
Today is Friday, December 12, 1997, and we’re in Kamuela, Hawaii, for the thirty-sixth annual meeting of the American College of Neuropsychopharmacology. As part of our historical series on people who’ve been in the field of psychopharmacology a long time, we’re going to interview, today, one of the long time sleep research XE "Sleep research" ers, Irwin Feinberg.( Welcome, Irwin.

IF:
 Thank you Leo, it’s a great pleasure to be interviewed by you because I’ve admired your work for so many years.

LH:
Oh, my!

IF:
And appreciated your friendship and support over the years. It’s a great pleasure.

LH:
 Hearing that from somebody who knows something about a field I have very little experience with, I like that. Tell me when you started in this field?

IF:
I started off in sleep research accidentally. I was at the National Institute of Mental Health XE "National Institute of Mental Health (NIMH)"  working in Seymour Kety XE "Kety, Seymour" ’s laboratory.

LH:
When was this?

IF:
I went to the NIMH in 1957, my draft number come up and I had the option of going into the Commissioned Corps of the Public Health Service XE "Public Health Service (PHS)"  at the NIMH. So I went to work in Ed Evarts XE "Evarts, Edward" ’ Section of Neurophysiology in Seymour Kety XE "Kety, Seymour" ’s Laboratory of Clinical Science. Ed Evarts XE "Evarts, Edward"  became one of my closest friends and had the largest influence on my scientific development. Ed was a psychiatrist who thought he would learn some neurophysiology because it would be useful for research. By the time I got there he had made many basic advances in neurophysiology XE "Neurophysiology" . Although I had been hired to help him with his psychiatric work, Ed said “I’m not interested in psychiatry anymore. I’m going to be a neurophysiologist full time, so find something to make your time useful and worthwhile.”

LH:
Prior to that, you had completed medical school?

IF:
Yes, I completed medical school at NYU in 1955. I interned at Boston City Hospital and did my first year of residency at what was then Boston Psychopathic Hospital, later to become the Massachusetts Mental Health Center. Harry Solomon XE "Solomon, Harry"  was the director of Boston Psychopathic Hospital when I was there. I think he retired at the end of my first year or shortly thereafter.  Anyway, I had only one year of residency training in Boston, because I had to join the PHS XE "Public Health Service (PHS)" .

LH:
You received your MD from what school?

IF:
New York University Medical School.

LH:
And you went into psychiatry right after internship?

IF:
I did my first year of residency at Boston Psychopathic Hospital and from there I went into the NIMH XE "National Institute of Mental Health (NIMH)"  with Ed Evarts and Seymour Kety XE "Kety, Seymour" . Both of them had great influence on me scientifically, especially Ed Evarts. I had tremendous admiration for him as well as for Seymour Kety XE "Kety, Seymour"  and Louis Sokoloff XE "Sokoloff, Louis" .

LH:
Evarts did a lot of work on the motor system, didn’t he?

IF:
Yes, he ended up focusing on the motor system. But he also did pioneering work on sleep. He did some of the best early work on differences in neuronal activity in different parts of the brain in REM XE "Rapid eye movement (REM) sleep" , NREM and waking, measuring activity in the same neurons in all three states. Part of that work involved pioneering microelectrode XE "Microelectrode(s)"  techniques for single unit recordings in cats. Later, Ed moved to monkeys when he started to do research on the motor system. There I was, kicking around in Ed Evarts’ lab. XE "Evarts, Edward" \r "Evarts"  I was interested in hallucinations, an interest I still have, and was studying them in schizophrenics at St. Elizabeths Hospital XE "St. Elizabeths Hospital"  when Bill Dement XE "Dement, William"  came through the NIH XE "National Institutes of Health (NIH)"  and gave a talk on REM sleep. Having by this time some knowledge of the history of thinking about hallucinations, it occurred to me that I could use REM sleep to investigate Aristotle’s hypothesis that hallucinations come about from a disturbance of the mechanism that normally produces hallucinations during sleep, i.e. dreaming XE "Dreaming" .

LH:
Hallucinations as a kind of REM sleep awake.

IF:
Right. So, I embarked on what I thought would be, at most, a six month study to compare REM sleep in hallucinating and non-hallucinating schizophrenic patients. The reason I had only six months to collect the data was that I was scheduled to spend a year with Piaget XE "Piaget, Jean"  in Geneva. I was able to collect the data in collaboration with Fred Snyder XE "Snyder, Frederick"  and Richard Koresko XE "Koresko, Richard"  and then I spent my year in Geneva. When I returned, I found that analyzing sleep EEG XE "Sleep EEG"  records was not as simple or straightforward as the literature led one to expect. So the study I thought would only be a six-month digression took two years before it was finished. It turned out there was no important difference in REM sleep between hallucinating and non-hallucinating schizophrenics. XE "Rapid eye movement (REM) sleep" \r "REM"  However, there was a substantial difference in the amount of Stage 4 sleep or deep sleep between schizophrenics and normal controls. Fifty percent of the schizophrenic group had no scoreable Stage 4. The other fifty percent had perfectly normal Stage 4 sleep.Therefore, as a group, the schizophrenics averaged half the stage 4 levels found in age-matched controls. What this means is still a very interesting research problem, especially so because the stage 4 abnormality remains the most consistent brain abnormality demonstrated in schizophrenia, even though it is present in only half of the patients. This stage 4 result has since been replicated several times.

LH:
Is there any clinical difference between the two groups?

IF:
A good question that I can’t answer. By the time the data were analyzed and I recognized this finding I no longer had access to the patients. They had gone their various ways. But medication was not a factor. These were essentially un-medicated schizophrenics and that was an unusual aspect of the original study one cannot duplicate.

LH:
Not today.

IF:
Not at this time. So I had put several years of effort into sleep research. After much effort I now had a negative result with respect to REM sleep in schizophrenia. XE "Schizophrenia:and sleep" \r "schiz3"  By this time I was hooked on sleep because I was convinced it must do something important for the brain. Because we often dream about what happened to us during the day I reasoned that REM sleep XE "Rapid eye movement (REM) sleep"  might be related to memory processing. To study that question, I selected a group of elderly patients with dementia XE "Dementia"  of varying severity and etiologies. I compared their sleep to that of a group of elderly, age-matched normal subjects. In both groups, there was a correlation between the amount of REM sleep XE "Rapid eye movement (REM) sleep"  per night and independent measures of cognitive function. A positive finding at last! However, this study, in which I used elderly normal controls led me to assemble data on sleep and aging. I had elderly normal subjects as controls for the demented patients and I had data on normal young adults who were controls for the young schizophrenics. To use these normal data to construct age curves for EEG sleep measures over a broad range I recorded sleep in a small group of children. In graphing these data, I discovered what had already been mentioned in the literature, although less well documented. There are many changes in sleep EEG XE "Sleep EEG"  with aging.

The finding that intrigued me most was that there is a huge amount of deep, stage 4, sleep in children that decreases very steeply across adolescence. Stage 4 then continues to decline, at a very much slower rate, to a plateau in late middle age. I’m now going to skip ahead a decade to the interpretation of the biological significance of the huge decline in deep sleep across adolescence This interpretation turned out to have some influence on psychiatric research. It became evident to me that the change in sleep across adolescence was one component of a major brain reorganization taking place. During adolescence there is a great loss of brain plasticity. This is shown, for example, by diminished ability to recover from brain lesions, particularly notable in lesions that cause aphasia. There is also a substantial decline in cerebral metabolic XE "Cerebral metabolism"  rate. In adolescence there are rapid advances in cognitive function that traditionally had been assumed were entirely due to education. But I thought that these biological changes in the brain might contribute as well. I summarized this evidence in 1982–83 and proposed that the brain changes across adolescence might all be explained by a genetically programmed elimination of synapses; a few years before, in 1979, Peter Huttenlocher XE "Huttenlocher, Peter"  had demonstrated a reduction in synaptic density in human frontal cortex over adolescence.

LH:
That would be a second pruning.

IF:
Indeed, that would be at least the second, and one coming quite late, at an age when brain development, except for myelination, was thought to be complete. In this paper, I also proposed that a defect in this late pruning process might cause some kind of mental illness, notably, schizophrenia XE "Schizophrenia:causation theories" , which often has its onset at the end of adolescence. This hypothesis was the first modern neurodevelopmental model of schizophrenia and I was led to it by my attempt to understand the enormous change in deep sleep EEG across adolescence. This change remains one of the most fascinating unsolved problems in human developmental neurobiology. One can also state the issue more generally; sleep is very tightly linked to age over the human life span. Inherent in that tight link must be clues to both the function of sleep and the nature of brain aging. So that was one direction my research wandered into. XE "Sleep research:age-related changes" \r "age" 
LH:
This was all done in Evarts’ laboratory?

IF:
No. I have been excessively peripatetic, perhaps, the most peripatetic of sleep researchers. After seven years at the NIH, I went to Downstate Medical Center and worked in Brooklyn for five years, near where I grew up. I then left to go to San Francisco as Chief of Psychiatry at the VA Hospital and Professor in the Department of Psychiatry at UCSF. So this last set of studies I described was done in San Francisco. You mentioned at the beginning that I have been somewhat contrarian in the sleep field. That is absolutely correct. I’ve taken my own direction in several respects. One example, in which my deviant thinking  influenced the field, was my emphasis on the importance of deep or Stage 3 and 4 sleep. This was when sleep research was all agog about REM which had been recently discovered. Although non-REM sleep occupies 75% of total sleep, as compared to 25% for REM sleep, REM was considered biologically more important. This position was maintained even though the priority activity of the brain, in falling asleep, is deep sleep. Most of the night’s deep sleep occurs in the first couple of hours after falling asleep. In contrast, the highest proportion of REM is at the end of the sleep period. Among other arguments, I pointed out that if REM sleep were the most important component of sleep, it would come first, because in nature the organism doesn’t know how long it will be possible to remain safely asleep.

LH:
Yes, but I think the reason that REM caught on, especially at that particular time, was, of course, that Freud made such a big deal about dreams that we could now find out when people were dreaming XE "Dreaming" . Don’t you think that was it?

IF:
That was a very major influence. Yet another aspect is the physiology of REM which is so dramatic. In REM the organism is asleep but neuronal activity in several parts of the brain, such as the visual cortex and lateral geniculate, is explosively active. The same is true for various brain stem XE "Brain stem:arousal mechanisms"  structures that mediate arousal. So not only was REM related to dreaming XE "Dreaming" , almost exclusively it was thought at the time, but there was also a striking paradox; intense neuronal activity, including in the motor system, in a sleeping subject. In the 1960s, Jouvet called REM “paradoxical” sleep, a term that is still used, though mainly in animal research. Again, the paradox is intense activity in many brain structures when the organism is asleep and behaviorally quiescent. Prior to the discovery of REM it was thought the brain simply shuts down during sleep.

LH:
At the same time the body was paralyzed.

IF:
Right. The body needs to be paralyzed during REM. If it were not paralyzed the intense neuronal firing in the motor cortex would cause movements that produce waking. These dramatic features, along with its relatively recent discovery and apparent relation to dreaming – now known to be much weaker than originally thought – caused the rapidly developing field of modern sleep research to focus on REM and neglect non-REM sleep.

However, there were several considerations that led me, in 1974, to propose that if there is a component of sleep that is homeostatic for the brain, it’s much more likely to be slow wave sleep or deep sleep than REM sleep. The most important of these considerations is that slow wave sleep, rather than REM sleep, is correlated with how long you’ve been awake. If you take a nap early in the morning, you have essentially no deep slow wave sleep, but if you take naps later and later in the day, you have more and more slow wave sleep. If you are deprived of sleep, the amount of slow wave sleep increases still further. This was primarily the work of Wilse Webb XE "Webb, Wilse"  and Ralph Berger XE "Berger, Ralph" , who demonstrated the relationship of slow wave sleep to prior waking duration.

In contrast, REM is not related to how long you’ve been awake. The amount of REM increases the longer you’ve been asleep. And, if you extend sleep beyond habitual levels in college students as we did by keeping them in bed for 12 hours, they double their normal amount of REM sleep. But this doubling has no effect on the amount of REM they have on the following night, or on its timing. In striking contrast, the amount of slow wave sleep that occurs in a late nap gets subtracted from slow wave sleep on the following night. These and other considerations led me, in 1974, to propose the homeostatic model of delta sleep. An essentially identical model was published eight years later, without attribution, by Alexander Borbely XE "Borbely, Alexander"  in Zurich. Borbely added a circadian factor that controls sleep timing and he also quantified the model, which got it more attention. These two proposals regarding delta as the homeostatic component of sleep remain the operating models for basic sleep research and theory. Another area in which I was a contrarian was on the issue of REM latency and depression. I was contrarian in two respects; with regard to diagnostic significance and biological meaning. First, I pointed out very early on that short REM latency was not specific to depression but also occurred in schizophrenia XE "Schizophrenia" .

LH:
Narcolepsy.

IF:
Right, it occurs in narcolepsy and in many conditions of abnormal or disturbed sleep. To this day I am puzzled by the fact that expensive research projects are being supported under the assumption that early REM onset is a specific marker of depression. XE "Depression:short REM latency in" \r "deplat"  My other contrarian position with respect to REM latency is one the field now pretty well accepts. It concerns the biological, as opposed to pathophysiological, significance of REM latency. After all, what is measured in REM latency is the amount of non-REM sleep that occurs prior to the first REM period. If REM latency is abnormally short, does that signify an abnormality of NREM or REM sleep? The assumption had been made, in the context of an overemphasis on REM, that a short REM latency must indicate increased REM “pressure.”

LH:
It could be the other way around?

IF:
Exactly! In fact, we now have very nice experimental evidence that it is the other way around in normal subjects. That evidence, which I alluded to earlier, is that if subjects take a late nap, the slow wave sleep in the nap is subtracted from the slow wave sleep that night. Where does the subtraction take place? It takes place in the first non-REM period by shortening REM latency. XE "Rapid eye movement (REM) sleep:short latency" \r "latency"  

LH:
By virtue of the fact that you have less non-REM preceding it.

IF:
Precisely! Moreover, you can show this relationship is nicely quantitative. XE "Sleep research:REM vs. non-REM" \r "Sleep3" 

 XE "Rapid eye movement (REM) sleep:vs. non-REM" \r "REM1" 
LH:
That’s a very important observation.

IF:
I agree. Nevertheless, it is still usually ignored by the sleep researchers who currently investigate clinical populations. However, it has not been ignored by some very good sleep scientists, like Kate Benson XE "Benson, Kate"  at Stanford or Mario Guazzelli XE "Guazzelli, Mario"  in Pisa, Italy. Nevertheless, at present, these points are ignored by the majority of American sleep researchers.

LH:
Unfortunately, a body of knowledge gets accepted and becomes dogmatic before anybody really tries to test it out. Of course, one of the mysteries about slow wave sleep is that benzodiazepines XE "Benzodiazepines:and sleep" , in particular, seem to wipe it out. And, if it has a restorative function, why aren’t people who take benzodiazepines impaired? I think you found an answer to that too, didn’t you?

IF:
Yes. This paradox is extremely important, particularly for clinical psychopharmacology. It is also relevant to some of the recent advances that were discussed this morning at the panel on metabotropic glutamate receptors XE "Metabotropic receptors" , and I’ll return to this later. As you noted, benzodiazepines XE "Benzodiazepines:and sleep"  and other GABAergic modulators XE "GABAergic modulators"  like barbiturates XE "Barbiturates" , instead of increasing the amplitude of delta waves in deep sleep, depress these wave amplitude XE "Amplitude" s and decrease or even eliminate visually scored stage 4. Nevertheless, these drugs indisputably promote sleep. They make normal individuals sleepy and they help insomniacs fall asleep. However, they increase total sleep time only slightly, as measured by the polygraph. They increase subjective total sleep time much more strongly; the patient usually feels he has slept much more soundly and awakens more refreshed. So, it remains a puzzle that garden-variety insomniacs, for whom most sleeping pills are prescribed, don’t have much of a reduction in total awake time from before treatment when studied in the laboratory. These people report “I still feel I was awake all night long. I remember everything I thought about during the night.”


One aspect of sleep is that there is much more mental activity going on during sleep than is remembered. This is because memory systems normally shut down during sleep. That’s why we don’t tend to remember much of the dreaming that we have during the night; memory consolidation does not take place unless one wakens shortly after the dream.

In 1982, I proposed that inconsistency of subjective complaints of insomniacs with the EEG XE "Sleep EEG"  evidence they get almost a normal amount of sleep could be explained by a failure of insomniacs’ memory systems to shut down normally during sleep. Insomniacs therefore remember much of the mental activity that goes on during sleep that normally is not remembered or consolidated. They interpret this as having been awake and this memory is correlated with the subjective experience of un-refreshing sleep. However, the failure of memory systems to shut down is not discernable in the polygraph, which makes it a poor tool to study insomnia. With this background, one can understand why benzodiazepines and other GABAergic brain inhibitors XE "GABAergic modulators"  improve subjective sleep of insomniacs. These drugs depress arousal and cause a relative amnesia. They suppress the ability to remember by reducing brain arousal level by increasing cortical inhibition. This improves subjective sleep in insomniacs.

LH:
How consistent are the amnestic effects of those benzodiazepines?

IF:
Extremely consistent, and one can show this effect by using benzodiazepines to suppress memory in animal learning studies as well. So what had been considered a side effect of benzodiazepines, namely their amnestic effect, appears to produce their therapeutic effect on the sleep of insomniacs. XE "Insomnia" \r "Insomnia" 
LH:
When you get back to the apparent loss of slow wave sleep you proposed awhile back that you don’t lose it; it just shows itself in a different fashion.

IF:
Yes, I did show that there’s no net reduction in the number of delta waves. If you measure delta waves after administration of benzodiazepines with computer analysis, as we showed in a Science paper in the late seventies, you may find no scoreable Stage 4. The stage 4 classification requires that delta waves of criterion amplitude be concentrated in short epochs of sleep. XE "Benzodiazepines:and sleep" \r "benzo" 
LH:
 It’s an artificial categorization.

IF:
Totally artificial. And if one measures each delta wave by computer after administration of GABAergic hypnotic XE "Hypnotic agents" s XE "GABAergic modulators" , one finds that the number of delta waves is not reduced. They are simply more spread out so they don’t meet the stage 4 criterion.

LH:
They don’t cluster up so they don’t look like Stage 3 or 4.

IF:
Right. However, there is a net reduction of delta wave amplitude XE "Amplitude"  due to the fact that these drugs suppress brain metabolism XE "Brain metabolism:and psychotropic drugs" . As you know, if you give a large enough dose, you can induce coma with a profound reduction of brain metabolism and EEG amplitude. With larger and larger doses, the EEG gets almost flat. I’m glad you brought up the question of these effects of hypnotic XE "Hypnotic agents" s because this brings us to the most recent work that I’ve been doing, which has been with glutamate antagonists XE "Glutamate antagonists"  and sleep. If you think about it, all of our GABAergic XE "GABAergic modulators"  hypnotics work by increasing neuronal inhibition. What about the alternative way?

LH:
Of decreasing excitation?

IF:
Yes, logically at least, decreasing neural excitation should have some of the same pharmacological effects as increasing neural inhibition. One of the first public discussions I’ve heard of this approach was at this morning’s panel on metabotropic glutamate receptors XE "Metabotropic receptors" . Our own lab has been doing experiments in this area for six years. It would be laborious to go into the details. In brief, antagonizing glutamate, excitatory neurotransmission has produced huge increases in deep sleep that last for a relatively short periods of time, for three to eight hours. Afterward, the EEG returns to normal. This is not the case with GABAergic XE "GABAergic modulators"  hypnotics. The EEG remains abnormal for days to weeks after these drugs. Even a single nighttime dose leaves the sleep EEG XE "Sleep EEG:and psychotropic drugs"  abnormal for a couple of days. We believe that reducing brain excitation with glutamate inhibitors is a promising area that may have clinical potential.

LH:
Glutamate inhibitors as hypnotic XE "Hypnotic agents" s.

IF:
Right. As I just mentioned, this possibility was discussed this morning by an investigator from Eli Lilly at the panel on metabotropic glutamate receptors XE "Metabotropic receptors" . So this is a very timely issue. That’s pretty much the way my career has gone. A lot of it was accidental. For example, I maintained my early interest in hallucinations and schizophrenia, and it was because I retained that interest I put together the pruning hypothesis of schizophrenia i XE "Schizophrenia:causation theories" n the early eighties. It was because of my work with Ed Evarts XE "Evarts, Edward"  that I formulated a model in which auditory hallucinations are caused by a defect of corollary discharge control mechanisms in the motor systems of thought. Briefly, we know that the commands of motor systems are monitored as they’re emitted by the brain and this monitoring informs sensory systems and allows feedback to occur even before the action takes place, before the muscles have responded. This is called feed-forward or internal feedback or corollary discharge. Hughlings Jackson XE "Hughlings Jackson, John"  emphasized that thinking is simply the most complex of our motor acts. If so, it might maintain the feed forward or corollary discharge mechanisms present at simpler motor levels. These mechanisms might inform the brain that we have initiated a thought. We have always assumed that we know our thoughts are our own because we “will” them. In fact, most of our thoughts are not voluntarily “willed” by us. Our thoughts, usually, just pop into in our minds. Some of those spontaneous thoughts can be quite bizarre but we still recognize that we have produced them. It may be this internal thought-monitoring mechanism that is impaired in schizophrenia XE "Schizophrenia:causation theories" . The schizophrenic, after all, has thoughts, voices, or neural activity which he does not recognize are produced by his own brain.

LH:
Leading to a totally bizarre experience of reality?

IF:
Yes, when the schizophrenic doesn’t recognize that these are his thoughts he interprets them as coming from the environment, which may not be unreasonable given the way his brain is functioning. So, schizophrenics interpret voices or thoughts as coming from the TV or from radios implanted in their head. It seems to me that this must indicate impairment in the brain’s self-monitoring mechanisms, in the corollary discharge mechanisms that I hypothesize exist in the control systems of thought. Evolution is conservative. We might therefore expect that efficient control mechanisms known to be present in simpler circuits will be retained as more complex circuits evolve. These ideas were stimulated by the work of Evarts on motor control systems. In any event, I believe that the question of how we know our thoughts to be our own is at least philosophically interesting. I am also convinced that it bears on psychopathology XE "Psychopathology" .

LH:
How long has it been since the Kales and Rechtschaffen classification of stages of sleep was proposed? That was in 1962 or some distant date, wasn’t it?

IF:
It was. Your memory is very good. It was 1962.

LH:
Is that still operating?

IF:
It is still used exclusively by people who don’t do computer analysis. XE "Computer(s):in sleep EEG analysis"  But I think there is very little excuse not to do computer analysis which is now quite inexpensive.

LH:
That’s why I raised the question. Is it time to rethink that classification?

IF:
Yes. Visual stage scoring is a grossly inadequate arbitrary classification. I don’t blame Rechtschaffen or Kales for this. What they were doing was trying to standardize widely varying visual scoring procedures that different investigators were using.

LH:
So all would speak the same language, at least.

IF:
Exactly, and that was a very valuable contribution at the time. But today its arbitrary and unsatisfactory nature is grossly obvious. As we discussed, for an epoch to be scored visually as stage 4 it must be made up of 50% of delta waves with amplitudes of fifty or seventy-five microvolts peak to peak. If the 50% criterion for stage 4 is reached, the entire epoch is classified as stage 4, whether it consists of 100% or 50% of these delta waves. Much information is being lost. Even more information can be lost when studying age effects with visual scoring. In a child, delta waves might average 500 microvolts in amplitude XE "Amplitude" , rather than 50 or 75 microvolts. But a stage epoch made up of 50% 500 microvolt delta waves gets the same visual score as one with 50% of 75 microvolt waves. Visual scoring simply does not recognize that huge biological difference. Another problem with such scoring is poor reliability No matter how hard one tries to train individuals to perform reliable visual scoring, reliability remains limited. Even my very best visual scorer could not reproduce the same scores on the same epochs when I gave her blinded records that she had scored six months earlier. These limitations of visual scoring led me and others to embark on direct computer measurement in the 1970s and this has been an extremely productive approach that has now been adopted by many investigators. The computer is of course almost perfectly reliable. 

LH:
So, inter-rater reliability with visual stage scoring is very limited.

IF:
Yes, and because it was unsatisfactory in the very best of hands, I pursued the development of computer analysis. We now use a fine program written by J.D. March of Delta Software. He’s selling it commercially. It is the only program that simultaneously performs both period-amplitude (time domain) analyses and power spectral (frequency domain) analyses. It also manages efficiently the huge volumes of data generated when one analyzes, for example, 1,500 epochs per night with each epoch getting over 100 measurements. Nevertheless, in spite of the strengths of computer analysis, there remains a need for some visual processing of the EEG because computer pattern recognition is still not satisfactory. We still need visual inspection to classify an epoch as REM, non-REM or waking and to exclude artifact. Once the classification has been made, one can perform computer analysis XE "Computer(s):in sleep EEG analysis"  to quantify the EEG in each stage. 

LH:
That’s drastically different.

IF:
Yes, but necessary. With this approach, one can determine exactly how many delta waves are present including their amplitudes and periods. One can do this for all the other waves in the EEG spectrum, and of course, do this separately for REM and non-REM sleep.

LH:
Why don’t you propose to the Sleep Disorders Association that they reconsider the computer scoring of sleep epochs in view of the technological developments that occurred in the last thirty something years?

IF:
That’s a very reasonable question. I have proposed this but so far made little headway. There are several reasons. One is that many clinicians have invested in commercial computer systems that do not do wave measurement but try instead to reproduce visual sleep stage scoring. This is what many clinical sleep labs want because it saves money. But commercial sleep scoring systems have never been adequately validated even with respect to stage scoring. Moreover, the best they can do is to produce visual stage scores that lose the information I just described to you. I think the situation will change soon because small ambulatory recorders that do both stage scoring and EEG wave measurement are being developed. But right now the clinical labs are sticking to stage scores. XE "Sleep EEG:scoring methods" \r "scoring" 
LH:
They don’t want to spoil the business, huh? Whatever happened to Aserinsky XE "Aserinsky, Eugene" ? I can’t think of any situation in science where somebody has been part of a dramatic discovery and walked away from it so quickly.

IF:
Well, I don’t know the whole story. After Aserinsky XE "Aserinsky, Eugene"  discovered REM sleep XE "Rapid eye movement (REM) sleep"  as a grad student for Kleitman XE "Kleitman, Nathaniel"  in 1953, he took a job in a physiology department in one of the medical schools in Philadelphia. I don’t remember which one, maybe Temple. I would rather not comment on that development because I think Aserinsky XE "Aserinsky, Eugene"  may have been treated unfairly. I don’t think he walked away from his discovery willingly. But he certainly did make the seminal observation and it was his alone.

LH:
Kleitman XE "Kleitman, Nathaniel"  was the father of the sleep studies and, as I understand it, Bill Dement might have come there at the time they discovered this and he took it up and ran with it and did a tremendous job.

IF:
My understanding is that Bill Dement was Aserinsky XE "Aserinsky, Eugene" ’s research assistant while a medical student and that is how Bill got into sleep research. He made a number of important contributions, including the best first early description of EEG cycles across the night with Kleitman. Bill was also the first to demonstrate REM sleep XE "Rapid eye movement (REM) sleep"  in the cat.

LH:
And, the PGO spikes.

IF:
He described the PGO spikes though I think it may have been Jouvet who first discovered them. But Bill used them in several studies and emphasized their importance. A tremendous part of Bill’s contribution was as a popularizer, a person who emphasized the importance of sleep to medicine and to basic physiology. XE "Sleep research" \r "sleepres"  However, I believe he went a little bit overboard in the establishment and promotion of sleep disorder clinics. XE "Dement, William" \r "Dement" 
LH:
Overused.

IF:
Overused, particularly at a time where costs of medical care are sky-high. And the use of the sleep laboratory is not helpful for many conditions but is always very expensive. Sleep apnea is the most important condition that has been discovered by clinical sleep investigation. The care of patients with sleep apnea is not something that psychiatrists or psychologists are qualified to do. It requires pulmonologists. The field has been too slow in sifting out of what is valuable from what is not valuable in sleep disorders. For example, many sleep disorders XE "Sleep disorders"  clinics would refer patients with a simple complaint of insomnia for sleep laboratory examinations. As I mentioned earlier, most patients with insomnia XE "Insomnia"  have fundamentally normal polysomnograms, typically with only a slight increase in the sleep latency. So, these are very expensive tests with limited value for diagnosis or therapy of most sleep disorders. I hope there will be an evolution to a more focused and limited use of sleep laboratory examinations. XE "Sleep laboratories" \r "sleeplab" 
LH:
I wish you would publish something called, “What I Have Learned in Thirty-Five Years of Sleep Research,” because you’ve had more original ideas than anybody I ever talked to in the field. And yet, your ideas don’t get publicized as much as they should.

IF:
Thank you Leo. I must confess that has been frustrating to me. It is an example of the need to market research findings. There’s a regrettable aspect of modern science; if you have an interesting finding or idea, you are not likely to get recognition if you only publish it once.

LH:
Repeat it.

IF:
Unfortunately it appears one has to keep publishing it over and over in different forms to maintain priority and get recognition. And I have always found it boring to write a second paper with the same finding. I’m more interested in writing new papers on new things, and that has in the reality of this world cost me a lot.

LH:
I expect it has. But I think you’re right. I remember, many years ago, I asked a well known scientist “Harry, why do you publish the same damn stuff? Why do you keep repeating it?” He said, “That’s the only way to get your ideas across”

IF:
That’s unfortunately true. Another way one can do it is with a book where you summarize a point of view and an approach. I hope to do a book on sleep and one on schizophrenia, but I keep putting them off.

LH:
Well, I have been just a little bit discouraged about the way programs of this ACNP XE "American College of Neuropsychopharmacology (ACNP):meetings"  organization are being driven toward neuroscience XE "Neuroscience(s):vs. clinical psychiatry"  exclusively. I was going to propose to the Program Committee that they send around an announcement to all the members and say, “Look, if you want to be on the program, send a one page summary of what you want to talk about, either work you have in progress or work you’ve done for review by the whole field,”  Something like a summary of what we’ve just talked about. I think it would be a very eye opening experience for a lot of people.

IF:
 I would certainly love to do that but I don’t think it will happen.

LH:
Well, I would change from a top down to a bottom up model.

IF:
If you can, I will be happy to be part of it.

LH:
I hope you will be. It’s been very nice talking to you, Irwin. I knew this was going to be stimulating and it certainly has been.

IF:
Thanks a lot, Leo. I appreciate it.

LH:
You might call it an eye opener. XE "Feinberg, Irwin" \r "Feinberg"\b 

 XE "Hollister, Leo E.:as interviewer" \r "Hollister1" 
 XE "Feinberg, Irwin" \r "Fein" 
( Irwin Feinberg was born in Brooklyn, NewYork in 1928.





