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PAUL H. WENDER

Interviewed by Thomas A. Ban

San Juan, Puerto Rico, December 11, 2002

TB: This is an interview with Dr. Paul Wender( for the archives of the American College of Neuropsychopharmacology. I am Thomas Ban.  We are at the annual meeting of the college in San Juan, Puerto Rico.  It is December 11, 2002.  Could you start, Paul, from the very beginning?

PW: I was born in 1934 in Manhattan, the offspring of a psychiatrist who was psychoanalytically trained by one of Freud’s disciples and a mother who was a social worker. One result was that I become interested in psychiatry from an early age.  I went to private school and then to Harvard College where I majored in biochemistry, but became quite interested in behaviorism and learning theory because these were relatively hard psychological sciences.  I’d asked my father when I was a freshman to let me read something of Freud’s to get a feeling for psychoanalysis, and he sent me a copy of a General Introduction to Psychoanalysis.  I peppered the margins with “how does he know this”, “what evidence does he have for making this statement”, and came to question Freud’s provocative, but unsubstantiated statements.  I went to Columbia Medical School where I did my physiology thesis on a certain aspect of Pavlov’s work and, following an internship in medicine at Washington University, I began training in psychiatry at the Massachusetts Mental Health Center in 1960.  It was totally psychoanalytic.  I found myself in the position of the little boy in the fairy tale of the emperor’s new clothes.  None of these people had scientific clothes on.  I found it entirely impossible to comprehend schizophrenia on the basis of psychodynamic theory. I read the descriptive literature, the German literature on twins and on family studies, and became convinced that schizophrenia was a genetic disorder.  I realized that neither family studies nor twin studies would prove the role of genetic factors because individuals who developed schizophrenia usually grew up under the psychological influence of schizophrenic parents.  So the effects of heredity and environment were confounded.  I was so dissatisfied with the teaching and non-teaching I received during my residency that I and a number of other residents organized a seminar on schizophrenia in which we presented papers.  The most prestigious member to be of our group was Eric Kandel who was at that time a fellow psychiatric resident; many of the group later went into research.  I wrote my paper on the origins of the concept of dementia praecox, taking advantage of the fine medical libraries in Boston. In 1962 I was drafted into the army and by a great fluke of luck managed to go to the National Institute of Mental Health and avoid doing psychiatric service in Korea. There I did some work with Bob Feinberg who was studying sleep and dreaming in schizophrenia and also did some research on the relationship of early social behavior in children and their later cognitive functioning.  I submitted my seminar paper to the editor of the American Journal of Psychiatry, a man who had been trained by Kraepelin, and he accepted the paper and requested that I make one addition to the paper; a quote from Kraepelin. It was Kraepelin’s modest statement, “We are always standing at the beginning”. 
TB: When was the paper published?

PW: The paper, my first, was published in 1963, and that was a delight to me, my mother, and my father.  About 1963, I was still reading extensively about schizophrenia, and I hit upon the idea of using adoption to separate the effects of nature and nurture in the etiology of the disorder.  The beautiful thing about studying adoption is that the people who supply the genes and the people who supply the environment are two separate groups. My first approach was to study the adoptive parents of patients with schizophrenia at Johns Hopkins. To continue the study I needed more money, so I went to the head of Intramural Research at NIMH, Bob Cohen, told him what my research needs were and how the research might be expanded. He told me that within the past several weeks two senior investigators had come independently to him to request money for adoption studies.  One was Dr. David Rosenthal, chief of the Laboratory of Psychology, and the other was Dr. Seymour Kety, chief of the Laboratory of Clinical Science. Bob Cohen suggested I talk to them, and I did. I was not sure whether they would want me to collaborate with them. They had discussed their idea with Bob earlier than I did but they welcomed me as a full collaborator.  This led to the Danish adoption studies of psychiatric disorders.  One of the things that I wanted to do was to study individuals born to schizophrenics and adopted by normal parents. But it was very difficult to acquire such a sample.  At that juncture, a visiting psychologist came to the NIMH and told us about his research in Denmark and about the existence of superb registers which would enable us to do this kind of study. He put us in touch with the Danish psychiatrists with whom we then collaborated, Drs. Fini Schulsinger; Joseph Welmer; and Bjorn Jacobsen. We initiated two studies. In the first study, in which Seymour Kety was the principle investigator, we wanted to investigate the biological and adoptive relatives of adopted schizophrenics and as a comparison group the biological and adoptive relatives of adopted normal subjects. The issue was how to find them? The Danish registers contain information about all child adoptions by non-family members; in Copenhagen there were 5500 and we decided to examine all those who were between the ages of 18 and 45 and who had been placed in adoptive homes at an early age. The question was how to find which of them had schizophrenia?  This was easy to determine because there was another register; the Institute of Human Genetics which listed the names and diagnoses of all Danes admitted to psychiatric hospitals. We determined that 600 of the adoptees had a psychiatric hospitalization of which 33 were diagnosed as schizophrenic. As a comparison group we chose age and sex matched adoptees who had never received a psychiatric hospitalization. The names of the biological and adoptive parents of the schizophrenic patients and controls were given in the adoption register. The next question was how to locate them. Once more a register came to our aid. Every time people move in Denmark, they must register with the police, report their address change, and state the names of all people with whom they live. This enabled us to find the names of what other children had been born to the biological parents of the schizophrenic adoptees. Similarly, we were able to locate the adoptive parents and siblings of the adopted schizophrenics. We had the participation of a very vigorous young Danish psychiatrist, Bjorn Jacobsen. He had marched all over the peninsula, Zealand, where Copenhagen is located, and Jutland, which protrudes from Germany to interview all the adoptees and their relatives.  One of the things I had also become very interested in was what was then called borderline schizophrenia, or “schizoidia”. 

TB: Schizoidia?

PW: This was not a recognized diagnosis in DSM II, but it was a pet love of mine, and I had designed a structured interview for diagnosis which examined signs and symptoms of “borderline” schizophrenia. Hospitalization records and interviews, when possible, were obtained from all the relatives, biological and adoptive, and blind diagnoses were made by Drs. Kety, Rosenthal, Schulsinger and me. The most exciting day I ever experienced in science was the day after Drs. Kety, Rosenthal and I had diagnosed all the relatives blindly.  With our Danish collaborator, Dr. Fini Schulsinger, we opened the envelopes which had been sealed by research assistants. Lo and behold, we found the genetic hypothesis substantiated; there was an increased frequency of schizophrenia and schizophrenia-like disorders only among the biological relatives of the adopted schizophrenics.  This proved two things.  First, there was a genetic contribution to schizophrenia.  The early family studies and the twin studies had been correct. Second, and this was of great interest to me, schizophrenia occurred along a phenomenological continuum, which we referred to as a schizophrenic spectrum. The individuals we called “borderline schizophrenics” were included in DSM-III and designated as “schizotypal personality disorder”.   That was a major contribution, because the word “spectrum” became widely used in the description of many psychiatric disorders.  There is an OCD spectrum, an autistic spectrum and a depressive spectrum.  So the idea caught on.  

TB: What about the second study?

PW: The second major study used a different strategy to evaluate the psychiatric status of four groups. First we examined the adopted away individuals who had a biological parent who was schizophrenic, second, people born of normal parents who were adopted, third, the most unfortunate group, people who had the good fortune to be born to normal parents but the misfortune to be adopted by schizophrenics, and fourth, people born to and raised by schizophrenics.  The interviews of all these subjects were performed by Dr. Joseph Welner. What we found was substantiated the other study; compared to the biological offspring of normals the adopted away offspring of schizophrenics were at increased risk of schizophrenia and “schizotypal personality disorder”.  The way DSM-IV constructed this diagnosis was by studying all the people who we had designated as borderline schizophrenia and extracting our clinical descriptions. Another finding was that being adopted away from a schizophrenic parent did not attenuate the disorder.  These subjects did just as badly as if they were raised by their biological parent.  That is not to say that these unfortunate individuals may not have had a more difficult experience having a biological parent who was schizophrenic, but it did not increase their risk of schizophrenia. The last comparison group consisted of people born to normals and adopted by schizophrenics. There was no increase in schizophrenia, but they told the interviewing psychiatrist that they had very unusual and peculiar adoptive parents. To study so called “schizophrenogenic” parents we did a study in the States where I interviewed the adoptive parents of schizophrenics compared with the biological parents of schizophrenics and a comparison group of normal subjects. Here we found that the adoptive parents were more psychologically disturbed than the parents of normals; they were depressed and anxious. They had one child, they were now 65 to 70 years old, and they were concerned about what would happen to their chronic schizophrenic child when they died. To control for the effects of parents on the child, we replicated this study with one change. We studied the adoptive parents of schizophrenics and the biological parents of schizophrenics, and the biological parents of non-genetic patients with mental retardation. The parents of the mentally retarded children were in the same position as the adoptive parents of schizophrenic children.  They were 65 or 70, had a seriously impaired child who they had been caring for an entire lifetime, and they were terribly concerned about what would happen when they died.  The adoptive parents of schizophrenic children were no more anxious and depressed than the parents of retarded children. The psychological difficulties in both groups could be seen as the effects of rearing a seriously disabled child. Lastly, we used the adoptee method to study major mood disorders.  Our study groups consisted of the relatives of patients with unipolar and bipolar depression, we didn’t separate the two diagnoses in those days, and the relatives of a group of normal control adoptees.  

TB: What did you find?

PW: We found significantly increased risk of affective disorder only among the biological relatives of the major mood disorder patients and, most striking, a 15-fold increase in suicide in the biological relatives of the adoptees with affective disorders compared to the biological relatives of the normals.  This was presumably mediated by mood disorders experienced by the biological parents and siblings of the adopted patients with major mood disorders. We turned our methodology and our population register over to other psychiatrists who used the adoptee method and the registers to explore genetic contributions to alcohol abuse, criminality, and to psychopathic personality. The results here were more complex.  There were environmental contributions to these disorders in that someone born to a criminal and adopted by a criminal was more likely to be criminal than someone born to a criminal and adopted by a non-criminal.  But the major discovery was that there was a genetic contribution to criminality, alcoholism and “psychopathy”.  I consider these studies to have done useful work historically. They documented the fact that there was “gold in them there genetic hills”. If geneticists approached these disorders with appropriate methodology, they would be able to elucidate the specific genetic factors that were mediating the phenotype of these disorders.  Back in 1967, this was in the distance, and I turned my attention away from adoptive studies in psychopathology to study another interesting area, which I consider to be my second major contribution to psychiatry.  

TB: What was that?

PW: The awareness that adult psychiatry could not really explain the etiology of psychopathology very well. I wondered, if one studied children, whether one could learn more about the development of psychopathology. Accordingly I decided to take a fellowship in child psychiatry at Johns Hopkins in 1964. The chairman was Leon Eisenberg who was a critical psychiatric free thinker and who provided a congenial atmosphere. Early in my training I became interested in a group of children diagnosed with minimal brain-damage who were active, disobedient and oppositional, impulsive, inattentive, did badly in school, had difficulties with their parents, siblings, and peers whose symptoms all but disappeared when given d-amphetamine. Theirs was the most rapid and striking response to drugs that I had and have seen to this day. The only response to somatic intervention comparable to that is ECT in involutional melancholia.  D-amphetamine began to work in 45 minutes, and when continued, the child functioned better than he ever had in his entire life.  Mainly, in psychiatry, we try to get people back to the status quo ante, the best they have functioned before their illness, not better than they have ever functioned in their lives.  I became interested in the phenomenology of these children and started studying their clinical characteristics. Because I was interested in experimental psychology, I was struck by the similar response of rats and children to dextroamphetamine. D-amphetamine in rats potentates some of the effects of positive reinforcement, as in the electrical stimulation of the brain, and strengthens negative reinforcement-avoidance behavior, in those which don’t learn to avoid punishment in the shuttle box.  Given d-amphetamine, most of the non-avoiders who did not learn to avoid punishment do so.  It struck me these children were fairly unresponsive to positive reinforcement from their parents and also to punishment, i.e., negative reinforcement. I then became interested in the mechanism of action of d-amphetamine.  Since d-amphetamine is an indirect agonist for dopamine and norepinephrine, I hypothesized that minimal brain dysfunction, as it was then called, now attention deficit hyperactivity disorder (ADHD), was mediated by decreased dopaminergic and /or catecholaminergic function.  To be immodest, my hypothesis was prescient, because there have been several meetings at ACNP about the dopamine transporter and the dopamine receptor in ADHD in children.  

In 1973, after 11 years at the NIMH, I received a research professorship at the University; a hard income appointment which enabled me to do research for 26 years. I had been impressed with the fact that the parents of ADHD children often had problems similar to those of their children.   To learn more about this, I began to talk to the parents and asked them, “Did you have problems like Johnny when you were a child”?  And, the spouse would say, “What do you mean USED to have problems”?  And, then, because of my psychoanalytic training, I’d spend two hours talking to them. Many had symptoms of minimal brain dysfunction expressed in an adult form such as inattention, hyperactivity, mood liability, overactive responses to stress, disorganization, impulsivity, and hot tempers. On the basis of these observations, I had residents obtain patients from the outpatient clinic who had this group of symptoms. Because ADHD in childhood is a mandatory prerequisite of ADHD in adulthood, and because many of our patients’ memories were unclear, we obtained permission to question their parents about their childhood. When parental reports described ADHD behavior in childhood and when the patients had several of the adult symptoms, we diagnosed them as ADHD adults.  The next step was to perform a drug trial. Since methylphenidate was the drug of choice for children in 1976 we did a double-blind crossover trial of methylphenidate and placebo in the treatment of these supposed ADHD adults. 

TB: What did you find?

PW: Treatment was very effective.  It reduced symptoms extensively and two-thirds were rated as much or very much improved.  This was a small sample; one of the problems of interpretation was when you’re taking people with a mélange of psychiatric symptoms, and treating them with a euphoriant drug, the results might be similar to those we could have obtained with morphine. We had to make sure this wasn’t the case.  So what we did next was treat another sample of ADHD adults with pemoline (Cylert), in a double-blind placebo controlled trial. Now, pemoline is effective in ADHD, but it is not a good recreational drug, and it’s insoluble. If you inject it intravenously, all you will get for your efforts is a pulmonary infarct. Our finding using pemoline supported our view that ADHD exists in adults and its symptoms respond to pharmacological treatment with a non-euphoriant drug effective in children with ADHD. After these two drug trials, we initiated a number of studies.  First we decided to replicate our methylphenidate findings with a larger sample, in which we studied the concentration of the principal metabolite of dopamine, homovanillic acid (HVA) in the CSF of ADHD patients and controls. Our hypothesis, advanced by me in 1971 was, that ADHD was produced by reduced dopaminergic activity and that the levels of HVA would be lower in the CSF of patients than in controls.  Obtaining a group of a control group of normal adults presented a problem.  What we did was to ask the healthy partners of the patients to participate and most of them did.  To minimize trauma, we enlisted the participation of the Chairman of the Department of Anesthesiology. Analysis of the CSF found a significant decrease of HVA in the CSF of ADHD patients compared to controls. The clinical findings replicated those of our previous placebo-controlled studies of pemoline and methylphenidate.  ADHD patients experienced a substantial and highly significant benefit from treatment. There were other ways I wanted to look at dopamine, and one was administering precursor amino acids: phenylalanine, L-DOPA, and tyrosine. To summarize our results, phenylalanine did nothing and L-DOPA made people cloudy, and produced nausea and fatigue; it did not improve concentration or benefit any other ADHD symptoms. The response to tyrosine was different. After about two weeks it had a marked beneficial effect.  Now, it was an open study, but we had run trials of two other amino acids in which no benefits occurred so we didn’t think the tyrosine effect was a placebo effect.  An interesting thing that occurred in the trial was that one patient started getting more and more paranoid. After we stopped the tyrosine the symptom remitted. We had erroneously picked someone with schizotypal personality disorder who had symptoms in common with ADHD and had given him an amphetamine-like drug which will, of course, increase the severity of paranoia. The other patients showed as much benefit as they had on stimulants, but after about six-weeks they became tolerant, and further increase in the dose of tyrosine had no effect. 

TB: But after about two-weeks of treatment tyrosine had a beneficial effect?  

PW: Since tyrosine is the immediate metabolic precursor of dopamine, we felt that the results supported that hypothesis that dopaminergic function plays a role in the pathogenesis of ADHD.

TB: You measured HVA in the methylphenidate study but not in the tyrosine study? 

PW: Yes. As I said, studying ADHD is adults allowed us to get informed consent to perform studies which would be difficult to perform with children. Among these was the administration of monoamine oxidase (MAO) inhibitors, as a partial test of the dopamine hypothesis. We chose first to study pargyline, which in low dose is a relatively pure inhibitor of MAO-B.  Monoamine oxidase B metabolizes phenethylamine and dopamine. We reasoned that if these were critical neurotransmitters, treatment with MAO-B inhibitors should produce therapeutic benefits in ADHD adults. It did. A problem was that although pargyline was as effective as methylphenidate in some patients receiving low doses, others responded only when we increased the dose to levels where it was probably beginning to inhibit MAO-A as well. So, we decided to perform a therapeutic trial with L-deprenyl, which is also a fairly specific MAO-B inhibitor and to confine the trial to low doses of the drug.  We found that the same percentage of ADHD patients, about two-thirds, manifested much or very much improvement, but they also experienced some subtle dysphoria. None wanted to continue on L-deprenyl, even though their ADHD symptoms were relieved, while many patients chose to continue treatment with pargyline. 

TB: Did you measure CSF HVA in these experiments?

PW: We measured HVA only in the methlpendiate study.  One important feature of doing invasive studies was that we could obtain informed consent from adults. Of course, we could never have done a lumbar puncture study in children.

TB: You obtained dysphoria with L-deprenyl, which is kind of unique, because one would have expected the opposite.

PW: That’s right.  I should say something about our experience with methylphenidate and amphetamine in ADHD adults. We continued to treat many of our patients with stimulants and found their symptoms and their social functioning improved. For example, rather than being fired from jobs, they got promoted; rather than dropping out of school, they progressed; difficult marriages and relationships improved.  Accordingly we decided to conduct a one year trial of methylphenidate to determine if we could systemically document these observations. We began with a double-blind crossover trial of methylphenidate and placebo and found, as before, that two-thirds of the patients showed much or very much improvement on the active drug.  The effect size was large, 0/8 comparable to 0/3-0/4 in trials of novel antidepressants. The 75% of our sample who showed much or very much improvement on methylphenidate were then entered into a year long trial of the drug. We measured the symptoms which characterize adult ADHD, such as inattention, hyperactivity, mood liability, over reactivity, disorganization, stress intolerance, and impulsivity. In addition, we measured social adjustment with the Weissman Social Adjustment Interview and Scale. Symptoms and social adjustment were measured at baseline and at six and twelve months. There was an 80% reduction in severity of all seven ADHD symptoms. Their average severity was between “not at all” and “slight”. In addition, we found a substantial improvement in social adjustment which measured relationships with his/her partner, children, extended family, work, and economic functioning.  Patients improved from “moderate impairment” to “slightly less than good functioning” over the year.  The effect sizes of symptom and social functioning improvement was greater than 2. So we documented systemically what we had noticed clinically, that long-term treatment of ADHD in adults results in much better functioning in all respects. This can be illustrated by one case vignette.  This was a 21-year-old woman who entered our study at the suggestion of her social worker aunt. She had had two children out of wedlock in high school, had been using drugs but had given them up, and was currently living on welfare. During a short term trial she became very much better on methylphenidate and we continued medication on an open basis. She became interested in getting a general equivalency for her high school degree and attained it.  She didn’t like being at home all the time, so she got a part-time job while her mother gratefully baby sat the children.  In a few years she had a full-time job and was promoted. Then she had the good fortune to meet a nice guy. Luck plays a huge role in human affairs, but is never commented on by psychiatrists.   He was willing to marry her despite the two illegitimate kids. They had a very good marriage, and she decided she would like to get a college degree. No one in her family had ever gone to college. She entered the University of Utah and graduated with a 3.8 average.  In her senior year, she decided that she would like to study cognitive psychology, and she got into graduate school on a full scholarship.  This fall she e-mailed me to let me know that she had obtained a second scholarship. I have treated many patients with similar outcomes. While anecdotes prove nothing I wanted to illustrate what an effect size greater than two means in the real world. It’s not the same as a 50% response to an antidepressant drug versus a 35% response to placebo in controlled trials of antidepressants. So I consider my two contributions to have been in the area of minimal brain dysfunction, now ADHD, and the adoption studies of psychiatric disorders.  ADHD has now become the disease of the decade and is plastered all over magazines and on the web. I contributed to that explosion when I wrote the first monograph on minimal brain dysfunction in kids in 1971, and the first monograph on ADHD in adults, in 1995.

TB: What are you doing these days?

PW: I am in partial retirement in Andover, MA, where I am seeing private patients.  

TB: Could I ask you a couple of more questions?

PW: Of course.

TB: It seems you were first to have the idea of using the adoption methodology in the Danosh studies…
PW: Yes, but at the same time so did Seymour Kety and David Rosenthal. Our projects were collaborative.  It is amazing.

TB: The research continued over a period of… 

PW: About ten years. And then we gave the research registers to other people to do other kinds of research.  One of the great joys of my life was working with these two men. Dr. Rosenthal and Dr. Kety treated me as a peer. Dr. Kety was a great man whom I loved and whom I miss very much. Every time an interesting thing happens in the world of schizophrenia, I think I must call Seymour right away, and now I can’t; I know what pleasure he would get out of it.  Did you know him?

TB: Yes.  So you were close to him?

PW: Yes, we were dear friends.  

TB: What about the others?

PW: Dr. Rosenthal?

TB: Yes.

PW: I was also very close with Dr. Rosenthal.  He mentored me and taught me a great deal of psychology. Just as I was leaving NIMH he developed rapidly progressive Alzheimer’s.  

TB: I see.
PW: He died in the 70s.

TB: What about Fini Shulsinger?

PW: Fini Shulsinger is in Denmark and still alive.  He is a Past president of the World Health Organization. I saw him several years ago. He is still going strong so far as I know. To repeat his role in our research, Dr. Schulsinger searched through the central registry of all patients in Denmark admitted to psychiatric hospitals with presumably genetic disorders. Fini quickly eliminated those who had multiple sclerosis or epilepsy. He then dictated summaries of all the severe psychiatric disorders. He has a low, quiet drawl in English. I remember sitting in Dr. Kety’s office together with Dr. Rosenthal listening to endless audio tapes of Dr. Shulsinger. Dr. Kety smoked a pipe, and in that era I smoked cigarettes.  We’d listen to three or four hours of Fini’s tapes in English with a Danish accent, in a smoky room. He was an invaluable collaborator. Without his participation we could never have conducted our studies.  

TB: What about Jacobson?

PW: I don’t know what happened to Dr. Jacobson. I believe he is still alive and functioning well.

TB: After the adoption studies your research interest moved from schizophrenia to… 

PW: To bipolar disorders. The important thing is we and others, using our method, showed a genetic contribution to a variety of psychiatric disorders. This was different from twin studies, in which one could account only for genetic factors. Our method measures the amount of variance due to genetic contributions. In the case of schizophrenia we could find no evidence supporting the role of non genetic familial factors in the development and degree of schizophrenic symptoms.  That set the stage for the molecular the geneticists to do their stuff, which in 1967 wasn’t much.

TB: And the adoption studies showed that in certain disorders environment also plays an important role?

PW: Right.  As this particular ACNP meeting has shown, the interaction of genetic factors with early environment can actually change gene expression in some disorders. Our research influenced the whole field of psychiatry and produced a sea change. I hope this does not sound like an arrogant statement. 

TB: Your findings in the adoption studies certainly influenced the whole field and you also pioneered in ADHD in adults.  

PW: Yes, it has. And I can’t figure out how I did this, because I still think of myself as 21-years old; not 68 giving an oral history because I’m an aging neuroscientist.  

TB: You are in partial retirement you said. 
PW: And seeing patients which I enjoy a great deal, mainly on a consultation basis.

TB: You trained many people. Would you like to mention just a few of them?

PW: Dan Safer in Baltimore. He has done a lot of creative work on ADHD.  Ron Reider worked with me at the NIMH; he is head of psychiatric training at Columbia. Jim Harris is a neuroscientist at Johns Hopkins, who has done basic work on all aspects of Lesch-Nyhan syndrome and has written a seminal two-volume text on developmental psychopathology.  He is a multi-faceted man who writes the commentary on the paintings the Archives of General Psychiatry uses on its cover.

TB: When did you become a member of ACNP?

PW: I think 1975, I’m not sure.

TB: And you have been active in the college? Did you serve on any of the committees? 

PW: I’ve always abjured sitting on committees and avoided department chairmanships. 

TB: So you did what you liked to do? You were involved in research and teaching mainly?

PW: Yes and also treatment throughout. I was always in practice. I can spend only so much time doing research. Practice in the real world that has been both a basis for my research and a gratifying and rewarding activity.

TB: On this note we should conclude this interview with Dr. Paul Wender. Thank you, Paul for sharing this information with us. 

PW: Thank you.
( Paul H. Wender was born in New York, New York in 1934. 





