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C. KEITH CONNERS

Interviewed by Burt Angrist

Waikoloa, Hawaii, December 10, 1997

BA: I am Burt Angrist.  I’m interviewing Dr. Keith Conners( for the ACNP History Task Force.  Dr. Conners is Professor of Medical Psychology at Duke University Medical Center and very well known for his many contributions, particularly in ADHD. Am I right?

KC: That’s been the main focus of my work.

BA: I’m looking forward to an account of your career. Why don’t you just tell us what’s happened?

KC: I’ll start with my early interest. When, I was a student at Oxford, I had the chance to take a course in psychology and physiology; I spent two years duplicating all the classic experiments, and met some of the well known people at the time like Frederick Bartlett, who was studying memory. Up to that time I’d wanted to be a philosopher but after my experience with psychology I applied to clinical programs in the United States and spent a year at Stanford. It wasn’t, clinically, what I was looking for, so I transferred to Harvard where I did my PhD.  In the course of that experience, I had an internship with children and that’s what got me started.  My first experience after graduate school was a serendipitous one because John Money at Hopkins wrote to me while I was doing a post-doc and invited me to study hermaphrodites.  I wrote back and said I wasn’t sure what those were, but I wasn’t interested in making a career of it.  He passed my letter on to Leon Eisenberg, who was then Professor of Child Psychiatry at Hopkins. Eisenberg was just beginning the first real controlled trials in children with psychotropic drugs, so he asked me to come and work with him.  The first thing that I did was to analyze data they had collected from a study in a school for delinquents.  They had randomly assigned kids to either Dexedrine (dextroamphetamnie) or placebo in this training school for delinquents, which consisted of a number of separate cottages. Some cottages were assigned to placebo and some to the active drug. Almost everybody in the placebo cottages got into trouble. Those on Dexedrine suddenly showed an interest in going to school; the amount of bed wetting went down and the most interesting thing was that the number of aggressive and behavioral incidents declined.

BA: Oh, my! That was dramatic.

KC: Very dramatic.  I’d had an internship with children, where I’d seen conduct disorders.  I spent a year in psychotherapy with some of these kids and never saw anything change.  To me, this was quite a dramatic experience.  From there we began other controlled trials.  At that time, in 1960, there was no child psychopharmacology and the field was a relatively new one for adults as well.  But, any drug that happened to be used in adults, we thought we should try with children.  The next thing we did was to try meprobamate.  This was to be a crossover study where half of the kids started on meprobamate and half started on placebo and then crossed over.  What happened was that every kid who got meprobamate and every parent whose child got meprobamate refused to continue the experiment. This was the opposite of the Dexedrine experience. 

BA: But still powerful in demonstrating the impact of medication in children.

KC: Very powerful.  And, there was one other feature that was interesting. Leon Eisenberg and I learned that practically every kid had anxiety improved very quickly, no matter what you did. So, we would exclude these kids from drug trials. Then we had a group of kids who were essentially very hyperactive but not anxious.  That, also, led me to do some experiments to see what would happen if you gave stimulants to anxious kids and we found that anxiety seemed to interfere with treatment response. But if you took anxious kids out of the sample then the rest responded very well. 

BA: That was with Dexedrine? 

KC: Dexedrine and then, shortly after, Ritalin.  But, essentially, we began a series of trials with kids who were today what we would call ADHD, without co morbidity, because they did not have anxiety, obsessive compulsive disorder or depression.  It was a fairly selective sample and we got such striking results with stimulants. That encouraged us to submit grants to the NIMH.   

BA:  There must have been some fairly astute and careful clinical observations leading you to define your target population.  It’s not a trivial thing to have picked that up.

KC: I think there was a tradition at Hopkins.  Leo Kanner had retired a few years earlier and Leon had taken his position and Like Kanner, Leon also had a very careful observational approach.   Kanner’s textbook was very descriptive and had chapter headings for different kinds of kids.  So, when we began these studies, I took the chapter headings and made a rating scale out of them. That was the way we gathered data on the kids, sorted them and selected those of interest. This began the other part of my career, which has to do with rating scales.

BA: Right.  But, there was this tradition of very careful documentation of clinical material.

KC: Child psychiatry in those days was basically psychodynamic and there was no documentation, so when we did these drug trials we had no tradition of what to measure.  But the psychotropics being studied in adults suggested we ought to have some symptom descriptors or rating scales.

BA: So, these were to become the first rating scales used in child psychiatry.  

KC: Yes.  There were scales derived from other work but this was the first time, as far as I know, that scales had been used to document treatment outcome. We began by doing randomized trials, collecting ratings before and after. We found clusters of items with very significant changes and that was one my first publications.  It had to do with the effect of stimulants on these rating scales.

BA: It was an interactive effect. Psychopharmacology created a need for quantitative documentation and once you had the quantitative documentation it advanced the psychopharmacology. 

KC: Yes.  The measurement part had a life of its’ own.  The tools we had to develop became, in some ways, much more important than the psychopharmacological effects and became widely used. I came out of an experimental background interested in performance measures.   So we began to look around for other performance measures and that was when I got into the Continuous Performance Test (CPT), as a measure of attention.  We also began to look at learning, using the Impact of Recovery from Startle, as a possible measure of whether we were dealing with a cortical or sub-cortical phenomenon.  These were essentially habituation to startle studies.  We found that if you asked these restless and anxious kids to make a controlled motor response when they were given a very loud startle, using a starter pistol, of course they jumped. Then we repeated   that and asked them to try and make a smooth controlled motor response.  Eventually they habituated and got control over the motor behavior.  It was a paradigm of cortical control or voluntary motor response.  The involuntary response didn’t really differ between anxious and restless kids, but the voluntary response did.  It looked like these hyperactive kids had a deficit at the cortical level of voluntary motor control, not at the subcortical or involuntary level. 

BA: The habituation to startle issue has taken on a life of its’ own in schizophrenia research.

KC: I had been exposed to Tinbergen and Morintz at Oxford in ethology who, talk about habituation as the basic form of learning. It seemed natural to study it as a measure of how drugs impacted learning.  

BA: When you say a basic form of learning, it’s almost on the level of reflex, isn’t it?  I mean something between physiology and psychology. 

KC: Yes, it is at a very primitive level of adaptation to stimuli that had no adaptive   consequences.  In other words, if you were to reinforce that response, you could prevent habituation.  If you provide novel stimuli, it changes the response.  But, when you have a repeated stimulus that has no consequences for the organism then the response very quickly drops out.

BA: In these populations of impaired kids were the changes in habituation population specific, or symptom specific?

KC: We did a paper called Habituation of Startle in Anxious and Restless Children and showed differences in the rate of habituation for the anxious and the restless kids.  I haven’t pursued that much; although we did subsequent studies with autonomic habituation.  There’s been confusion in the literature about that. Some people say these kids don’t differ in the rate of autonomic adaptation.  We did a definitive study of that, and found that if you mistakenly included kids who were anxious, you didn’t get this failure to habituate.  The anxious kids habituate very differently from the hyperactive.  Taking them out of the sample you find that if you do a drug - lacebo study and look at the effect on habituation the drug accelerates tremendously the rate at which they habituate.  That doesn’t happen if you include anxious kids in the group.  So, we felt that something in the brain was very definitely prolonging the attention to irrelevant stimuli.

BA: In psychopharmacology there’s been a constant refinement of methodology.  Has that been important for your work? 

KC: Yes. I was curious to know what measures were sensitive to these medications, so we had a lot of them and gradually weeded out those that seemed to be drug insensitive. There was quite a bit of work looking at which measures are responsive to drugs and which ones are characteristic of kids with a particular diagnosis.  

BA: Always, in the background, relating the measures to clinical response as well?

KC: Yes, this was one of the themes I felt was important.  Let’s suppose you have something like reaction time and you show that you give a stimulant drug and the kid now has faster responses.  That’s well and good, but unless you show some relationship with clinical behavior, it doesn’t have much practicality.  It doesn’t mean much.  So, we always tried to have measures that describe the clinical state, and that’s where the ratings came in because kids are brought by parents or referred by the teachers.  Parents and teachers are the natural measuring instruments for assessing the impact of the drug.  We did a certain amount of work with interviewing the child and looking at their performance in response to the treatments, but it was pretty clear that the clinical significance had to do with the child’s behaviors as they impacted the parent and the teachers.  So our parent-teacher rating scales really became the anchor for these studies.

BA: Did the parent-teacher rating scales originate with you?

KC: I think so.  It had not been done previously. Working in an outpatient setting we saw that a fairly significant number of kids were referred by teachers or the parents brought them because of school problems.  Once you did a basic clinical work-up, you found there were both home and school problems in most of them. So it seemed reasonable that we would get parents’ impression of how the kid was behaving.  We also asked the kids but they were not very good informants, very unreliable.  We would get kids that were being kicked out of school but if you’d ask, “how are you doing in school”, they’d say, “fine”.  

BA: It really means, “I don’t want to talk about it”.

KC: Parent and teacher measures became the core of assessment and eventually impacted DSM- III. When I started we had DSM-II which characterized these kids as a reaction to psychological or parental stress. Because we demonstrated that parent and teacher phenomena were involved the new criteria required the presence of symptoms in both settings.  

BA: Those are the only two settings? There is a social ecology as well, that is equally important in the development of these disorders.

KC: That’s the ecology of the situation.

BA: So, those are the basic diagnostic criteria in DSM-III?

KC: I think our rating methods had a lot of influence.  Some of the items in DSM-III were taken straight out of our ratings.  But it was the drug trials themselves I thought of as experimental tools.  I was mildly interested in the therapeutic outcome but more interested in the mechanisms causing change.  This sort of dramatic phenomenon when a stimulant changes behavior gets you thinking about what the mechanism is. I think I was one of the first people who looked at cortical responses as a measure of what’s going on in the brain under these treatment conditions.  

I did a fair amount of work for the next twenty years or so in cortical evoked responses and was interested in whether there were laterality effects and whether there were differences that predicted drug effect.  One of the conclusions that I came to was that this broad group of kids, whom we were thinking of as a single diagnosis, were really quite heterogeneous. So, we did some work, which I presented at the New York Academy of Sciences, where we used a variety of rating and performance measures as well as learning and vigilance tests to do a cluster analysis of a fairly large sample. We found we could identify five or six different clusters.  When we looked at those clusters to see what the drug placebo differences were like, we found that some showed very large drug placebo differences and some showed no differences at all. For example, in one group that was predominantly characterized by parent complaints there were no abnormal neuropsychological tests or any other indication that anything was wrong.  Those kids showed no drug placebo difference.  There was another group we would now characterize as having frontal lobe problems who performed poorly on the Porteus maze and other tests that involve frontal executive function. They showed tremendous differences with no overlap between drug and placebo. If you used that as the selection criteria you’d get a pure group of drug responders.  I’ve been interested all along in this idea that within the broad mass of kids that we characterize as disruptive there are some groups that are biologically distinct.  Some of the evoked potential and other work I’ve done has been directed toward looking for markers for those sub-groups and that’s continued to the present day. 

BA: So you’ve seen the drug effect and then become interested in methods for measurement in particular neurophysiologic measures, before going after etiology?

KC: Yes. 

BA: Interesting progression. You were using drugs as tools, in a sense, to separate out groups. Fascinating!

KC: There were two lucky things in my career.  One was latching onto a phenomenon that was real and the other was accidentally creating tools that other people found useful.

BA: I’m sure it wasn’t just an accident.  It took a lot of thought.

KC: I guess it’s a combination of making the observations at the right time.

BA: And seeing what was needed to sharpen up the observations?

KC: At that time it was an open field, so it wasn’t done consciously with the idea this is going to be an important thing. But my rating scales have turned out to be among the most cited papers in the literature.  That was because I made a useful tool but that was very accidental.  It was designed for a very specific purpose but turned out to have general usefulness.   Another thing that influenced me is that I have always seen patients.  I wasn’t only in the laboratory. Working with patients gives one some appreciation of the complexity of conditions surrounding each of these kids.  At this point I’ve developed the notion that there are many pathways to get to this one condition and our job is to find what clinical features are unique to these pathways and what treatment they respond to.  I’ve also been interested in brain imaging because every study seems to find something positive with ADHD kids.  What’s interesting is that they are all different.  They have very different brain loci, which are affected.  In the last few months we’ve had a paper in which we reported on cerebellar involvement.  My feeling is that, as clinicians, we’ve rushed to the idea that this is a disease entity and it really isn’t.  It’s a function due to a series of disease entities that we haven’t sorted out, like the time when fever was considered a cause for everything.  If you had fever, you got a treatment, but it didn’t progress beyond a very superficial characterization as to what was wrong.  I think that’s the state we are now in.  Just recently, for example, we repeated that clustering study, using a neuropsychological test that involves drawing a complex design and then copying it from memory.  We scored that for a number of executive functions and other measures and found our sample was composed of three very distinct subtypes. One group was very impaired on this measure, one was not at all impaired and another was impaired in a very different way from the first group. The groups were also very different in the presentation of ADHD symptoms.  One of them was very hyperactive and one was a very inattentive group.  We also found that if we used some of our more experimental measures of visual attention they differed there, as well.  So, it just reinforced my feeling that this is a heterogeneous group and we haven’t yet found the biological marker that differentiates the different subtypes.

BA: Was there a difference in treatment response or dose needed for therapy in these three groups?

KC: That’s something we are currently looking at.  The treatment side of this condition is interesting because you may know that the last five years we’ve been involved in a national collaborative study with NIMH.  Six different university sites have joined to study treatment outcome in ADHD, and the design involves drug only, psychosocial treatment only, and a combination, with an untreated community control group referred to their family doctors.  That study is now being completed and analyzed. I think we’ll find that drugs work, psychosocial treatment works and the combination works, but we’ll also find that there are a lot of kids who don’t respond to one or the other of these treatments and that this is a heterogeneous group.  

BA: Do you have some of the measures like drawing a complex design and other experimental measures on these kids?

KC: Unfortunately, very, very little.  We do have some genetic measures.  Jim Swanson, one of the collaborators in the study was looking at the dopamine D4 transporter gene in these kids. Unfortunately, the measures that were used were chosen by a steering committee, and when you do a scientific project by committee you get a traditional camel. Some of us who are pretty biologically oriented wanted to have neuropsychological measures but there are very, very few.  This is the largest clinical trial ever run by NIMH and so we have a tremendous amount of data, but I’m afraid we’re going to find similar outcomes.

BA: Because the treatment groups were not characterized in ways to pick up heterogeneity within each group?

KC: Right. We can only characterize them at the surface level by behavior or symptomatic measures. We don’t have imaging or neuropsychological tests that would get at something more biological.  We don’t have frontal lobe measures or any other ways that sort them beyond the traditional clinical measures; interviews, rating scales and the like. The stimulants are not diagnostic, because they improve everybody.  They seem to have a general toning effect on the brain, but nothing specific to this disorder. We’ve had a dopamine theory, a norepinephrine theory, a serotonin theory and all three in various combinations but nothing has been replicated or substantiated as a basis for a biological understanding of this disorder.  I think it’s because we’ve done the thing upside down.  Instead of taking biological measures to sort these people and then doing the treatments we’ve taken the clinical measures and sorted them on symptoms like hyperactivity and inattention. But those are final common paths for too many different things.

BA: I guess you can have very large groups but if they are heterogeneous it’s going to be tough to get anywhere.

KC: That depends very much how they’re sampled.  In the neurology clinic kids diagnosed as ADHD tend to be weighted with the referral characteristics; kids with motor problems, kids with tics, the sort of things that neurologists like to work with.  They wouldn’t be exclusively that way, because pediatric neurologists see some of the same kids that we see in our outpatient clinic, but that sample is going to be biased. Similarly, in a university health clinic or a clinic that is getting all it’s referrals from school you’re going to have kids who are characterized by learning disorders and academic failure.  The result is that any sample is going to be some unknown mixture of these different subtypes and the power is generally not large enough, even if you separate out the subtypes with these small samples to find differences.  So, it seems to me that you have to take large samples and sort them on hypothesized biological variables that might be able to predict effects. This is what I think we’ve been showing.  It’s very clear, for example, that if you took a test that doesn’t discriminate ADHD from non ADHD or some of the time it does and some of the time it doesn’t, even good investigators don’t get consistent answers dealing with different samples. This is an area where the power of the human observer to differentiate disease is very limited. 

BA: Again, like fever.

KC: Like fever.

BA: Very interesting.  Are there other things you’d like to bring out?   Are there any people who had a particular impact on your career?  Would you care to concisely say how you see your contribution? It’s certainly a lot about methodology, a lot about sub-typing on a clinical level, and a lot about going after etiology.  Am I putting you in a corner?

KC: Whatever my specific contributions, the most important was the belief children are biological entities and that behavior disorders are kind of a big mish-mash. Delinquency, conduct disorder and ADHD can be resolved into meaningful characteristics but that has to include a developmental trajectory.  It’s not just the same approach that we use in studying adult psychopathology.  I happened to come into this business at a time when there was no science of child psychopathology and if I’ve had any impact, it has been with the idea that we can do biological treatments of these kids and there are biological causes for the disorders.  That was not always obvious. When Leon Eisenberg and I started, it was unpopular to say those things because child psychiatry believed things evolved from the matrix of child-parent interaction.  What we’re seeing is that the parent-child interaction is often, if not always, the product of biological interactions and so my contribution has been to help establish child psychopharmacology and a biologically oriented psychopathology.

BA: Was there active resistance by some members of the psychiatric community?

KC: Very active, and among the public as well. Maurice Laffer, who along with Eric Denhoff did some of the earlier work with hyperkinetic kids, was shouted down in meetings by students and in the sixties we had a lot of very vocal opposition.  What’s interesting, sticking around long enough, is to see how this becomes cyclical so that the Scientologists are doing the same kinds of things, raising the same kinds of issues, saying this is all demonology.  

BA: We’re drugging our children.

KC: Now we’re drugging children. Then, what we were doing wasn’t popular either.  It was very much against the predominant educational patterns in the field.  Child psychiatrists were taught you don’t use drugs and don’t do descriptive psychopathology.  Get down on the floor and play with the kids.  And, everybody got the same treatment.  I was somewhat of a pioneer in that time, and whether right or not, I guess we will ultimately find out.  I was with a few stalwart colleagues from the beginning in a minority, eventually becoming within the main stream, but now being attacked as part of a that  main stream.

BA: You can’t win!  Goodness, gracious! Do you have any thoughts about the future?

KC: We have some scary things going on. I feel the lack of thoughtful analysis.  What I see is that child work has been absorbed into adult work, with the same approach using a catalog of descriptive symptoms, a DSM categorical approach in which you have so many symptoms to qualify. If you have them you’ve got it, and if not, you don’t.  That approach has become a hindrance and one of the results is that kids are prescribed too many drugs.  Just recently, one of the epidemiology studies on the prevalence of ADHD in a large western county study by Angold and associates found that 3.2 percent of kids had ADHD but 7.5 percent were prescribed Ritalin, almost double.  So, there’s no relationship between the diagnosis and the treatment.  In the future, we’re going to haother ways of diagnosis than categorical approaches which seem to be so vague and loose that anybody can qualify as having the disorder. Now I’ve been pushed by people to say if it’s safe and it works why not give it?  It becomes a moral and not a scientific issue, a value judgment. In the future, we’re going to have to decide how we draw boundaries around these conditions in such a way that they fit with the rest of our value judgments about children.  We have gone from a period when no drugs were prescribed to being over prescribed.  Maybe that’s true of adults as well.

BA: Maybe.  Are there other things you’d like to bring out this point?

KC: One thing struck me, I happened to be here when you were being interviewed by David Janowsky and one of the questions that came up was research funding. It seems that to be a scientist you have to be very light on your feet because you need to be opportunistic when funds are available for something you want to research.  Funds were not always available for the topics I was interested in.  It would have been very nice had there been a little more stability in the funding so that one could follow a line.  On the other hand, in the early stages of science, funding can stimulate research. For example, we got into the effects of foods on behavior because there was a period when the Feingold diet was considered a valid treatment.  We did controlled clinical trials to look at that and began to find some interesting issues.  This led to studies on the role of sugar in behavior of kids.  We learned a lot about that, not that I had ever planned on doing those particular kinds of research. Sometimes, you just have to do what’s available at the moment in order to keep being a researcher and avoid being driven out of the field. In my career I’ve been lucky to have grants when I needed them but at times I had to go the round about way.

BA: And sometimes something even came out of it?

KC: Sometimes things that came out of it were unexpected. I think that kind of sums it up.

BA: It’s been a pleasure.  I’ve enjoyed it.

KC: Thank you very much, Burt.

(  C. Keith Conners was born in Bingham, Utah in 1933.  





