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Yesterday’s newspaper was interesting and fairly typical. On page 8 I was told that the inner ears of lesbians differ slightly from heterosexual women and that this shows that sexual orientation is biologically determined. On the front page I learned that a particular sequence of nucleotides tends to be different in people who smoke versus those who do not, and that addiction is biologically determined. On page 4 I was informed that the brains of those with dyslexia are subtly different than those without dyslexia, and that dyslexia is biologically determined. This is not biological science, it is biologism, and it is time for behavioral scientists and behavior therapists to confront it head on. 

By “biologism” I mean the belief that the structure of the organism or its parts fully explains its contextually situated actions. Biologism locates psychological, sociological, historical, and anthropological processes in the flesh and bone of the individual organism. Biologism is inherently reductionistic, and is usually mechanistic since the metaphor of a machine renders this belief philosophically coherent. It is not by accident that those who think of people as computers are so comfortable with this approach.

The behavior of organisms can be examined biologically, psychologically, chemically, sociologically, anthropologically, and so on. It is like looking through a multi-colored plastic cube at an object: each view is legitimate, distinct, and informed by the other views, but no one view supplants the other. Biology is the study of the structure and function of living organisms. Psychology is the study of whole organisms interacting in and with a historical and current situational context. Stated this way, these two views inform each other, but they are still distinct. 

Biologism wraps itself in the robes of one of the most successful sciences we have yet produced, but in the area of behavioral health these robes are woven of scientific fantasy and methodological self-deception. Let me provide an example.

The Mistaken Logic of Twin Studies


One of the bulwarks of biologism in behavioral science is the twin study. I am always surprised that even well-trained behavioral scientists seem to take them without the needed grains of salt. They do not deserve the credibility that they are given. Twin studies ask a wrong-headed question about the role of genetics and the environment and then provide inherently misleading answers even to that question. As I will try to show, twin studies are logical only if a researcher is not very interested in the processes that produce the results seen. 

 To illustrate the problem I ask you to consider the perfectly designed twin study. The researcher is interested in some clinically relevant phenomenon “X.” Researchers take a reliable and valid measure of “X” and examine the concordance rates for “X” in groups of identical and fraternal twins. In each case, half of the twin pairs have been reared together and half have been reared apart from birth. Suppose that we find that concordance rates for monozygotic twins are high, while they are moderately low for dizygotic twin pairs. The difference between twins reared together versus those reared apart is statistically significant but quite low, and this difference is similar for both types of twins. Researchers plug the results into a statistical analysis that yields estimates for G + E + G*E (genetics, environment, and their interaction), reasoning that all behavior is a result of these three sources of influence. In this case, researchers will conclude that phenomenon “X” is dominantly genetic. Environment plays a small role, and their interaction is not very important.

To begin to show why this conclusion is misleading or even wrong, imagine what would happen if the researcher failed to distinguish between dizygotic twin pairs that were same sex pairs versus opposite sex pairs (the example is not artificial since some early studies did exactly this). This error would have the perverse effect of labeling “genetic” all forms of cultural sexual bias that were relatively universal. Let’s consider an example. Imagine that we live in a culture in which women, but not men, are trained to think of themselves as sexual objects and that this trait is the phenomenon “X” of interest. When fraternal twins are of the same gender, they tend to agree on this trait, but not when they are male/female. Monozygotic twins always tend to agree since they are always the same gender. Because the cultural bias is widely shared it does not make much difference whether one is reared in the same or different families: this form of sexism is everywhere. A twin study in this area would lead to the astounding conclusion that thinking of oneself as a sexual object is dominantly “genetic.” 

Before we go on to other examples, it helps to see that the conclusion is actually not wrong within the logic of twin studies. At the level of outcome, given the consistent cultural and psychological context, the statistical variance in our hypothetical example is related to the genetic variables in the study. Males are treated one way; females another. A consistent cultural process is engaged by genetic variation and thus purely in a statistical sense, within the confines of the twin study method, the outcome differences are “due” to this variation. But when listeners hear that the results are “due to genetics” few will know that this does not mean that the process is genetic, or that genetic variation causes the result in a direct way. For that reasons, the intervention implications will not be clear.

Let’s consider another example: physical attractiveness (PA). PA is one of the most powerful variables known in human behavior, often exceeding the impact of sex, race, or intelligence. To mention just a few results, controlling for all other variables beautiful people earn more money, are arrested for fewer crimes, have fewer psychological problems, but stay in psychotherapy longer than ugly people (the latter two results providing a rather amusing insight into the motivation of therapists).

Now here is the problem: any outcome related significantly to physical attractiveness will be called “genetic” if that factor is examined with a twin study. It is a mathematical certainty, since a) PA levels will rarely vary in monozygotic twins (that is, after all, why we call them “identical” twins) but will often vary in dizygotic twins, and b) the biasing effects of PA on one’s social environment is nearly universal. This is a repeat of the gender problem above. Yes, physical appearance is dominantly “genetic” (as compared say to nutrition, diet, disease, or injury) but appearance has its behavioral effects because it then alters the social environment. Thus, the input is genetic but the actual process—the functional sequence of events leading to an outcome—is not.  

In this specific case, experimental studies are readily available that can distinguish process and outcome, so the argument need not be hypothetical. For example, controlled research has shown a significant impact of plastic surgery on many of the behavioral results of PA (e.g., plastic surgery for criminals reduces recidivism), which proves that the actual behavioral process is not genetic. When a perfectly designed twin study shows a large “G” factor for a PA-related outcome (say, criminality), readers will seldom realize that the result is “due to genetic factors” only in a data analytic sense, not a functional process sense. The treatment implications will seem to be to do nothing since genes cannot be changed, when in fact the functional processes may be quite manipulable.

If one sees the problem with twin studies in the case of sex effects or PA, then the whole methodology must be viewed differently. It is not enough to control post hoc for gender, PA, and similar variables in twin studies. There may be myriad such variables (e.g., skin color, apparent ethnicity, voice, weight, nutritional metabolism, and so on and on) and there is no way a priori to know what these variables are or whether they participate in the results of any given study. 

Biological Correlates


A far weaker methodology involves the search for biological correlates. This is an ancient approach, and from the phrenologists forward it has been marked by a cycle of enthusiasm, discovery, and collapse. The true underlying biological cause is always supposedly just over the horizon; tantalizing correlates are found frequently; and on closer examination they are shown to be neither sensitive nor specific. Currently, I know of no biological markers for any common behavioral health condition that is sensitive and specific.


But suppose we had them. What would we then have? Would we know that the  process is biological? I believe that the answer clearly is “no.” The problem is that in principle we never know whether changes in context would moderate the relationship between biological and behavioral events.

Let me give an example in an area that is well understood. PKU is entirely biological in one sense: humans with a defective gene cannot digest phenylalanine and as a result they can have a toxic build up of phenylpyruvic acid. But PKU is entirely environmental in another sense: without phenylalanine in the diet there is no PKU. If we lived on a planet without phenylalanine in food, we would not know PKU existed. Conversely, if phenylalanine were in all food, we could not know that PKU is in one sense environmental. It takes both, working together, to produce the effect. 

The Real Question

When I walk students through the logical problems of twin studies and biological correlation studies they sometimes react in anger or frustration. I remember one student exclaiming, “Well, how would you answer the question then?” My answer: these studies ask a bad question, and I see no need to answer it.

The problem is that the “G + E + G*E” formula itself is flawed. There are no behavioral effects for G alone and in isolation. None. Only organisms behave and “G” is a mere sequence of nucleotides, not an organism. Organisms always behave in and with a context. Heck, in the right nutritional conditions you can get birds to grow teeth-like structures, so even the structure of the organism itself (never mind its behavior) is epigenetic, not genetic. Similarly, there are no effects for E alone and in isolation. None. Environments must be functional for an organism before E can have an impact. 

Thus, the important questions about nature and nurture are never additive but are always interactive. The question “what percentage of this problem is genetic” is an additive question and is therefore inherently nonsensical. If one insists on asking it, only confusion can result.

Let me give a common sense example of the problem of additive questions about interactive phenomena: what percentage of water is oxygen? If one counts molecules, one answer is given. If one adds atomic weights, another is given. But the real answer is “that is a nonsensical question. Water is not an additive phenomena and thus we cannot reduce it to percentages.” Without both hydrogen and oxygen combined in a particular way, we have no water. If one insists on talking in percentage terms the closest we can come to an honest and accurate answer is that water is 100% percent due to hydrogen, 100% percent due to oxygen, and 100% due to their interaction.

Human beings are like that. If someone asks, “what percentage of behavior is genetic versus environmental?” the real answer is “that is a nonsensical question. Behavior of organisms is not an additive phenomena and thus we cannot reduce it to percentages.” If one insists on talking in percentage terms the closest we can come to an honest and accurate answer is that behavior is 100% percent due to genetics, 100% percent due to environment, and 100% due to their interaction.

What Can We Study?


It is an interesting and important question to ask what specific environmental events combine with what specific genetic or organismic events to produce what specific behavioral patterns. These kinds of interactive questions lie on the boundary between biology and psychology, and they depend on progress in both. Unfortunately, they are extremely demanding questions that are mostly beyond our current reach methodologically except with simple organisms. But that may change. The human genome project can (and probably will) give an enormous impetus to biologism, but considered from the point of view of behavioral science it could also allow us the tools to begin to examine properly the role of biology in behavioral health. This is because it provides highly specific genetic features in the context of which psychosocial effects can be examined.

But to take advantage of this progress in biology we will also have to develop highly specific measures both of environmental events and of behavioral results. If you compare the specificity of a sequence of nucleotides with the vagueness of something like “reared together versus reared apart” you can see the problem. If we could be more precise we could ask, say, if specific enrichment programs works better for persons with specific genetic features. 

Facing the Challenge

As I see it, behavioral scientists and behavior therapists have not risen to the challenge of biologism. We need to. When we are told that lesbians have odd inner ears, or dyslexics have odd brains, or smokers have odd genes, we are not being told about the contexts in which these structural facts are related to the outcomes seen, nor are we being told about alternative contexts that might be designed. We are not being told that biologically-based methods tightly linked to structural knowledge now exist for successful intervention. We are not being told that the functional processes involved are dominantly biological. Instead we are merely being told (usually implicitly) that the structure of the organism explains its contextually situated action. But this core belief of biologism is not a conclusion: it is the initial assumption. The methods being used do not subject this assumption to empirical test and the results obtained do not prove the assumption against either pragmatic or correspondence measures of truth. 


The practical and policy implications of scientific knowledge depend very heavily on understanding the manipulable processes involved, not just the outcomes. The sad effect of biologism is that important policies are not pursued. When we allow behavioral problems to be labeled “genetic” based on poor methods and equally poor questions we cut off the culture from important sources of behavioral change. For example, twin studies seemingly show that intellectual behavior is “genetic” but the methods used cannot and do not tease out the widespread and consistent impact of skin color or ethnicity on cultural practices. It would be far better to study how intellectual behavior can be changed, especially in children of color, but books like “The Bell Curve” suggest the exact opposite conclusion.

Conclusion

In my last column I tried to lay out the case for theory in behavior therapy. Without it, I claimed, effective action in many areas of clinical work is just not possible. I tried to lay out the need for a kind of theory that kept clinicians and researchers oriented toward the manipulable events that can be changed directly to improve clinically important behavior. I described one threat to that approach (the hypothetical/mediational template for psychological theorizing), but biologism is another. Biologism has such enormous support—especially within the scientific subculture—that it will overwhelm behavioral scientists and their technology if we are not careful. I think the push for prescription privileges for psychologists is a warning sign of the danger. Behavior therapy is comfortable with a biopsychosocial model, but only if these different aspects are recognized as participants in a whole, not as competitors that can be reduced or expanded, one to the other. 


