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Specific versus Placebo Effects in Biofeedback Train​ing: A Critical Lay Perspective1
John J. Furedy2
University of Toronto
Recent interchanges on the question of how to evaluate biofeedback have been cast in terms of a researcher versus clinician dichotomy. This tends to make the arguments ad hominem and focuses attention on minutiae that are of limited general interest. Accordingly, one purpose of the present paper is to state the specific-effects approach to biofeedback evaluation from a criti​cal lay, rather than a research, perspective. The logic of the specific-effects approach to treatment evaluation is first illustrated by a hypothetical exam​ple (the Minefield Parable), and it is then suggested that the approach is ap​propriate for the evaluation of any treatment, be it physical, psychological, or some complex combination. The other purpose of the paper is to further clarify the specific-effects position by responding to some difficulties that have been raised by critics of the position. Some of these difficulties are based on misrepresentations of the position, while others are genuine. However, even for the genuine difficulties, practical solutions are available. The paper concludes that the question of whether a particular class of treatments works is one that is properly raised by the intelligent consumer, and that, for the answer to that question, only the facts, based on adequately controlled clinical studies, will do.
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Especially because my views on biofeedback represent a minority opinion in the Biofeedback Society of America (BSA), I appreciated BSA’s invitation to present those views at the San Francisco (1986) meetings, and I now ac​cept with pleasure this journal’s invitation to elaborate, as well as have criti​cally examined, those views in a more systematic manner than is possible in an oral, conference context.
The basis of my remarks was an earlier publication (Furedy, 1985), while the reactions of two prominent BSA members were based on a paper (Green & Shellenberger, 1986b) that was a comment on my earlier article. In addition, the conference paper also elicited comments during the discussion period of a later session (“Issues in self-regulation and learning: How do we know when self-regulation is learned in biofeedback training?”)
It seems clear both to those who were present at the conference sessions and to those who have read the two papers (Furedy, 1985; Green & Shellen​berger, 1986b) that there is a very strong difference in opinion on the rele​vant issues. One unfortunate (and perhaps unintended) aspect, however, is that the dispute has been cast as one between researchers and clinicians. I bear at least partial responsibility for this impression, because my paper (Fure​dy, 1985) could be interpreted as one addressed by a researcher to clinicians.3 Similarly, the recent interchange between Roberts (1985, 1986) and mem​bers of the BSA (Green & Shellenberger, 1986a; Norris, 1986) appears to be more focused on the researcher/clinician dichotomy rather than on the issues relevant to biofeedback itself.
There are at least two problems with such a researcher versus clinician sort of emphasis. The first problem is that the arguments tend to be ad hominem, which may be exciting for the participants, and even, perhaps, for the readers, but is nevertheless uninformative for all concerned. The second problem is that the arguments often involve minutiae that are not of general interest and hence do not concern the intelligent consumer.
In this connection it is important to recognize that we all are consumers rather than experts with regard to at least 99% of the treatments that are offered to us. Because there are so many treatments, even those who are ex​pert researchers and/or clinicians with respect to one or two treatments are still in the nonexpert, consumer class with respect to the remaining treat​ments. But if expertise with respect to all treatments is impossible, it still seems appropriate and feasible to try to be an intelligent consumer when it comes to evaluating treatments about which we do not have expert, but only layman, knowledge.
3 in fact it was based on an invited oral paper to the meetings of the American Association of Biofeedback Clinicians.
Accordingly, one purpose of this paper is to state the specific-effects position from a critical lay, rather than a “research,” perspective. The other purpose is to further clarify the specific-effects position by responding to some difficulties raised by Green and Shellenberger (1986b), as well as by other participants at the 1986 San Francisco BSA meetings.
ON THE EVALUATION OF TREATMENTS: A CRITICAL LAY PERSPECTIVE
In my previous paper (1985) I began by giving two examples to sup​port the view that it was inappropriate to evaluate treatments in terms of overall efficacy (i.e., placebo factors included) rather than in terms of demon​strated specific effects. Let me elaborate this position by considering a third, purely hypothetical, example in what is summarized as the Minefield Para​ble (Table I).
The technical problem is how to cross the minefield without getting blown up. In the long run, the scientific-based technology that uses mine detectors is the most efficacious, although not, of course, perfect. Next is the commonsense method, where one uses principles such as that of taking the shortest path across but with deviations for disturbances in the ground and for signs of protruding wires, and so on. The last in long-term efficacy, at least in our culture, is the method based on the Pythagorean Polynomial Pi-Product (PPP) model. In my hypothetical society, there is a set of compli​cated mathematical formulae of startling elegance. This lore of mathemati​cal treasure is available only to a select number of high mathematical priests, who are also in touch with the spirit world. On the basis of these higher mathe​matical considerations, these priests are able to provide, for each individual, at each point in time, the special zigzag formula that they should be following. The parameters of the zigzag, then, are determined by the mathematical formulae provided by the priests, but always, at this spiritualist level, the recommended path is a zigzag one.
Now, in this parable, it may well be that in that particular society, the efficacy of the PPP zigzag method exceeds that of the commonsense method,

	Table 1. Parable of the Minefield; Three Ways to Cross

	Scientific method

Mine detectors based on principles of physics

	Commonsense method

Shortest path across, except for evidence to the contrary

	Pythagorean polynomial pi-product zigzag model Follow the yellow-brick

road that zigzags zanily across the minefield


and perhaps even that of the scientific-based method. It is at least possible to conceive of a society where faith in the priesthood is so strong that people who zigzag their way across the minefield step so lightly that fewer are blown up than the skeptics with the critical lay perspective who let the evidence be their guide. Yet from that critical lay perspective, the problem with the PPP zigzag method is that the basic tenet that underlies the whole system (the tenet that zigzagging is the best way to go) is never put to test. That is, the purported benefits of zigzagging are never subjected to critical exami​nation because the system works and is evaluated only in the complex con​catenation of factors that make up this hypothetical culture. These factors include, in addition to the zigzag assumption, the priest in question, the physical and psychological characteristics of the crossee, the general social mores of the culture, the density of mines in the field, and so on, as well as all first- and higher-order interactions between these factors. Assuming that, in my hypothetical example, the zigzag component is not only not benefi​cial but (because it makes one spend more time in the minefield than necessary) actually detrimental, it is clear that as long as we are satisfied to evalu​ate the procedure in toto as a placebo effect, our technology will never progress. Indeed, the more powerful the faith is in the priesthood, the more likely it is that the (beneficial) placebo factors will mask the detrimental ef​fect of adopting the untested zigzag tenet.
This is not to say that there will not be some days where fewer people are blown up than on other days. The priesthood will, of course, point to the good days as evidence that they are perfecting their PPP system, and they will be impatient with skeptics who ask for evidence that not only does the system as a whole help minefield crossing but the zigzag recommenda​tion itself has a specific, beneficial effect. Perhaps, indeed, these skeptics will be sent out into the minefield and, having little faith and therefore not gaining the benefits of the placebo effect, they will be blown up. However, it is an established principle confirmed repeatedly at least from the time of Socrates that to remove the critic does not remove the criticism. The PPP zigzag technology is, in the long run, ineffective, because the specific, pur​portedly beneficial effect of the supposedly critical component is never tested.
It is likely, moreover, that as our hypothetical society develops, the uni​ty of all believers will be eroded, and rival schools will emerge among the priests. Then, as anyone acquainted with the 2000-year history of Christian theology knows full well, arguments of the most intricate sort will develop among the experts, arguments that no layman will be able to follow. But from the intelligent lay perspective, these arguments will be irrelevant, no matter how much they may fascinate the experts. Nor will it be particularly informative to determine which of the rival schools of priests has the best current crossing record, because such differences may be due solely to the
placebo effects as represented in the different levels of belief that the public has in the efficacy of the different schools. Such placebo effects, of course, change over time, as the power relations between the schools shift. What the intelligent layman needs to know, rather, is what specific, beneficial ef​fects (if any) each method has, as based not on the persuasive abilities of each school but on the features of each method being employed.
This specific-effects form of evaluation applies, in my view, to any treat​ment, and hence to biofeedback. Following Green and Shellenberger (1986b), I agree that it is useful to talk of biofeedback training rather than the bio​feedback phenomenon. The latter expression is more apt for the research​er, whose concern is to study phenomena. The former expression more clearly indicates the critical lay perspective’s interest in training efficacy. However, that efficacy needs to be evaluated not in terms of shifting enthusiasms about various total training packages but in terms of what the specific beneficial effects are of various training methods, independently of the (ephemeral) expressions of enthusiasm about them.
It bears emphasis that the number and variety of training programs that are offered to the lay community is an ever-accelerating, increasing function of the various experts who offer their many services. However, the critical layman cannot be expected to understand, or even care about, the many dis​putes that rage between the experts. So, in practical terms, it does not mat​ter to the layman whether one school of experts is correct in pejoratively characterizing another school’s biofeedback procedures as follows: “This is not information, and this is not biofeedback in any logical sense of the word” (G & S, 1986b; from now on this abbreviated form of referencing will be used for Green & Shellenberger), or “ ‘biofeedback’ is defined as no more than exposure to signals from a biofeedback machine, an erroneous definition” (G & S, 1986b) or “The drug model of biofeedback training is not a learning model” (G & S, 1986b). These and other characterizations raise a host of complex and fascinating issues, such as the nature of learning and informa​tion, but, from a critical lay perspective, these issues do not need to be resolved or even taken up. All that matters from that perspective is the answer to the following straightforward, practical question: Does the treatment work in the specific-effects sense? That is, does the component that differentiates the treatment from other treatments (here, biofeedback) have a specific, benefi​cial effect?
Similarly, medical experts may dispute among themselves concerning the relative merits of various coronary bypass or mastectomy methods, and the intelligent layman need not at all be concerned with those questions. From a practical point of view, however, he can raise the question of whether a given method works, in the sense of increasing life-span (or even, more subtly, of improving the quality of life). To raise and answer that question, it is not
necessary to get involved in the specialist intricacies over which the experts argue.
On the other hand, the individual layman can ask the “does-it-work” question but cannot be expected to be able to find the answer as it applies to the population at large, or even to specified subclasses of the population. Nor can the basic-researcher or scientific community provide the answer, because this community observes laboratory phenomena instead of real-life situations. Only the practitioner community can resolve the “does-it-work” issue for a given sort of treatment. By the same token, only the practitioner community can evaluate purported improvements in a given sort of tech​nique, even though the original idea for those improvements may have come from the laboratories of the scientific community. It is for this reason that the final evaluative end point for any treatment must be “clinical trials,” which are quite different from the sort of “clinical testimonials” that rest on claims such as that made by Green & Shellenberger when they support biofeedback on the grounds that it has “been well documented for the last 17 years of research and clinical practice.”
The logic of evaluation that I have presented applies to any treatment that purports to have a scientific basis, be that treatment physical, psycho​logical, or (as is most frequently the case) a complex combination of the two. As I have detailed previously (Furedy, 1985), there are other sorts of treat​ment that may be quite powerful, especially at a given time and in a given culture. For example, faith healing may be quite effective under some cir​cumstances, but the effectiveness of faith healing cannot be scientifically evaluated, so that, from a critical lay perspective, such treatments are not evaluatable.
Some confusion may be reduced in the above discussion if we distin​guish between two senses of evaluation, which might be characterized as evalu​ation’s epistemological and experiential forms. Epistemological evaluation (EPE) uses knowledge available that is based on prior evaluation studies. It does not require specialized or expert knowledge of the details of the vari​ous treatments, and it also does not need actual experience with each treat​ment. Individual-difference factors are recognized, but only on a group basis to allow differentiations between different sorts of people. The uniqueness of each individual is not considered in this approach, which many psychologists used to call “nomothetic.”
Experiential evaluation (EXE) requires that the evaluator have personal experience with the treatments to be evaluated. An important variant of EXE occurs when an agent of the evaluator rather than the evaluator himself ex​periences the treatments. This is what medical practitioners who get their patients to try various drugs refer to (mistakenly, in my view, because no systematic knowledge is thereby acquired) as the “empirical” method. In any
case, whether it is the evaluator or the agent that experiences the treatments, each individual is treated as unique in this “ideopathic” approach.
However, while the EXE method of evaluation may often be necessary from the point of view of each unique individual, it is important to recog​nize that no epistemological foundation concerning treatment evaluation (of the EPE sort) can ever be based on such anecdotal EXE data. Moreover, as alternative treatments proliferate, the EXE method of evaluation becomes unfeasible for the individual consumer. This is why an intensely practical-oriented journal like Consumer Reports concentrates on EPE rather than EXE in most of its publications.
COMMENTS ON SOME DIFFICULTIES RAISED FOR THE SPECIFIC-EFFECTS POSITION
In this section I take up some of the problems that have been raised against the specific-effects position. In some cases, the problems rest on a misrepresentation of the position. In other instances, there are genuine difficulties, but solutions to those difficulties are available.
Placebo Is a Relational Rather Than a Qualitative Term
A term is used qualitatively when it is used to refer to a property of something. So Green & Shellenberger imply such a qualitative usage when they assert that, according to my position (Furedy, 1985), placebo effects are “due to snake oil” (G & S, 1986b) or are “snake oil” (G & S, 1986b). However, this qualitative usage does not accurately represent my position and is, in any case, wrong. Effects do not have different (placebo vs. specific) proper​ties. The terms placebo and specific are relational and are applied in relation to what is “the object of study” (Furedy, 1985, p. 185). In relation to biofeedback as the object of study (or, from the critical-lay rather than pure-science perspective, with biofeedback training as the object of evaluation), instructional (feedforward) effects such as relaxation training are placebo effects. Or, as I put it earlier, although “non-biofeedback factors are impor​tant, and are worthy of study in their own right.., relative to biofeedback, these non-feedback factors are part of the placebo... [and] should be elimi​nated in any adequate evaluation of biofeedback as a therapeutic treatment mode” (Furedy, 1985, p. 160).
This placebo treatment of nonbiofeedback factors is appropriate be​cause what is taken to be the essence of the treatment or training program (i.e., that which distinguishes these sorts of treatment from other sorts of
treatments) is biofeedback. In relation to relaxation training as the object of evaluation, of course, these effects are specific. It is this relational sense of the distinction between placebo and specific effects that I tried to em​phasize when I wrote that to “study, or to make use of, any effect, it is neces​sary to be specific about what it is,” and that “even though placebo effects can be very powerful (see, for example, Orne, 1982), in the context of evalu​ating the drug in question, there is no interest in, or manipulation of, the placebo effects” (Furedy, 1985, p. 159).
The Specific-Effects Position Rests on Analytic Rather Than Synthetic Arguments
Synthetic arguments rest on empirical, rather than logical, considera​tions. An example of such an empirical assertion is that “any variable that creates effects independently of this active ingredient is snake oil” (G & S, 1986b). This assertion is ascribed to me, but it cannot be found anywhere in Furedy (1985). Rather, I have made only the analytic or logical assertion that, if the active ingredient is assumed to be biofeedback, then to treat non-biofeedback factors as being part of biofeedback is to commit a logical fal​lacy that is analogous to the logic used to evaluate snake oil. So “to evaluate treatment in terms of placebo rather than in terms of specific effects is to adopt, implicitly, the use of unscientific, snake-oil logic” (Furedy, 1985, p. 160).
Nor is it true that my “logic implies that specific effects result from known and clearly definable ‘specific’ causes” (G & S, 1986b). To determine that a phenomenon (here, biofeedback) occurs is not at all the same thing as determining, fully, the specific causal mechanisms involved. Similarly, to determine that the biofeedback component in a biofeedback training program has a specific, beneficial effect is not at all to determine exactly how that beneficial effect comes about. When Semmelweiss demonstrated the specific, beneficial effects of hand washing by physicians on reducing the rate of puerperal fever, and hence identified hand washing as a treatment component with specific, beneficial effects, he did not thereby also identify “known and clearly definable ‘specific’ causes,” if only because in those days bacteria were not even thought of as the relevant causal agents. On the other hand, in recommending his hand-washing treatment, Semmelweiss was mak​ing an assumption that could be evaluated only in specific-effects terms — the assumption that the hand-washing component in his treatment had a specific, beneficial effect.
To return to biofeedback, it is important to recognize that I have made no synthetic claims concerning the real efficacy of biofeedback training. My only concern, from the critical lay perspective, is to state the proper logic
of evaluation. After this logic is understood, the synthetic task of evalua​tion can begin. That task is lengthy and controversial because the world is complex. Biofeedback’s efficacy needs to be evaluated “for whatever phys​iological system one is working with” as well as for each “particular class of patients” (Furedy, 1985, p. 160). Neither the layman nor the researcher can have a really informed opinion on the synthetic issue of biofeedback ef​ficacy because on this issue only the data from the clinic are potentially in​formative. But that potential can be realized only if we are clear on the analytic aspect, which deals with the logic of treatment evaluation. While that logic is unclear, it is uninformative to be told about “300 biofeedback studies” that are characterized as failing “to use training criteria” (G & S, 1986b) and are therefore condemned. Not only is this condemnation difficult to assess in view of the fact that Green and Shellenberger themselves never specify what precise “training criteria” would meet their approval, and why. More important, as long as the proper logic of treatment evaluation has not been employed, the hurling of pro and con studies by the experts at one anothers’ heads remains, from a critical lay perspective, an entertaining, but uninformative, spectacle.
Evaluation Through Power versus Through Effects Specific to the Treatment in Question
The criticism of my “focus on elimination of the placebo effect rather than on facilitation of the training effect” (G & S, 1986b) rests on the notion that sheer efficacy or power of the overall treatment package is a valid way of scientifically evaluating treatments. I argued against this view at the outset of Furedy (1985), using bone-pointing killing and snake-oil curing as analogical examples to support my logical points. The minefield parable provided at the outset of the opening section of this paper is yet another analogical example to illustrate that sheer power is not appropriate for treatment evalu​ation. One important distinction is that between treatment administration and evaluation. In the former activity, facilitation is, of primary concern, but not in the latter sort of activity. Let me elaborate by using one of Green & Shellenberger’s examples — stopwatches and running — rather than one of mine.
It is quite plausible to think that long-distance running would be facilitated by the use of a stopwatch, which, in fact, provides the sort of informa​tion provided by biofeedback. Paavo Nurmi, indeed, was the first famous runner to believe in this idea, and he ran with a stopwatch in hand. Of course, neither Nurmi nor anyone else believed that the stopwatch was sufficient, or even “necessary” (G & S, 1986b), to produce good running. The question was, and is, whether it had a specific, beneficial effect on running, and
under what conditions (relevant factors affecting conditions would include the type of runner [an untrained or genetically unendowed runner would prob​ably not benefit], distance [shorter-distance races would not benefit, and, presumably, at sprint distances a stopwatch might actually have detrimental effects], and so on). More precisely, the question concerns not the actual presence of the watch but the information provided to the runner by the watch.
Answering this question is an evaluative rather than a facilitative task. It requires analysis in terms of specific effects, rather than enthusiastic en​dorsements (along advertising-agency lines) of stopwatch use on the basis of Nurmi’s many successes. The study that would adequately evaluate the specific beneficial effects of the information produced by the stopwatch would compare two conditions in which accurate and less accurate stopwatches would be used in a blind arrangement (so that neither the runner nor the coach would know which watch was less accurate). Without such a double-blind design, of course, any difference in performance might be due to differ​ences in enthusiasm between the two conditions.
The insistence of this elimination of the enthusiasm factor’s differen​tial4 effects evaluating the information provided by the watch does not deny that enthusiasm has an important and beneficial effect on running. However, at this point, our evaluation is concerned not with running training, in general, but with a particular sort of running training, i.e., stopwatch-based train​ing. And our question is whether the information provided by the stopwatch is beneficial, ineffective, or even detrimental. It is likely that stopwatch en​thusiasts will forget about the third, detrimental possibility, but from a crit​ical lay perspective this also needs to be considered. For example, if the information density is too high (e.g, the runner is provided with temporal information every 2 seconds), this sort of watch-based information may ac​tually interfere with long-distance running (a likely causal mechanism of such a detrimental effect is the addition of unnecessary tension, although we should note, again, that the discovery of a specific effect does not, in itself, identify the specific cause).
It is interesting to note that the analogy to biofeedback is quite close. There also the information-density factor is not standardized, so that differ-
4The enthusiasm factor itself, of course, should not be eliminated, because the issue is whether the information provided by the watch together with enthusiasm works better than no such information together with the same degree of enthusiasm. So the logic of specific-effects-oriented evaluation does not demand that the purportedly beneficial factor (here, information) be shown to work in isolation, but only that information, rather than other factors, be shown to be responsible for the observed improvement. My sense of “elimination,” then, is the experimental one of elimination of differential influences of factors unrelated to the factor under evalua​tion (i.e., the one being “manipulated”). Perhaps because of ambiguity on my part in earlier writings, I have been interpreted to mean “elimination” in the sense of eliminating the unrelat​ed factors themselves, rather than just holding them constant in the critical comparison be​tween the more- and less-accurate-information conditions.
ent biofeedback treatments provide different levels of information density. The more general point, however, is that rather than having an enthusiasm for biofeedback in general (which probably is important for facilitating the overall therapy), we need to know what sort of biofeedback is beneficial. This knowledge can be acquired only through an evaluation based on a specific-effects-oriented methodology.
Enthusiasm for What?
Continuing with Green and Shellenberger’s stopwatch analogy, it is clear that enthusiasm, in general, is important for running training. But if that general enthusiasm focuses on particular sorts of training methods that have, in fact, detrimental components in them, then enthusiasm may be harmful rather than helpful. With the technology that is available today, it would be quite feasible for coaches who are fired up with enthusiasm about the benefits of temporal feedback to encourage their charges to employ time-keeping systems that provided them with sec-by-sec information about their rates of running. It could even be that, because of the joint enthusiasms of the coaches and runners, the short-term effect of this sort of feedback turned out to be beneficial, and the running times would drop. However, for both the criti​cal layman and sensible coaches (who wish to base their training methods on stable facts rather than ephemeral fads), the crucial question is whether, aside from present and evanescent enthusiasm-based effects, the long-term effect of these high-density feedback timepieces was beneficial, nonexistent, or actually detrimental (this being a distinct possibility with such high-density, potentially tension-generating feedback). And again, the only way to eva-lute that question is by specific-effects methodology, which eliminates other aspects of training (i.e., such nonfeedback factors as enthusiasm) in order to determine whether this sort of feedback under these particular conditions was beneficial.
Is It “Absurd” or “Superstitious” to Evaluate Specific Effects?
In presenting their mirror and stopwatch examples, Green and Shellenberger (1986b) characterize the specific-effects position as “absurd” and “superstitious.” These epithets would be applicable if the evaluation were in terms of sufficiency, but as I have indicated above, the specific-effect position’s concern (as is the case of any other sensible concern) is not even with neces​sity but merely with importance. Again, the epithets could apply if there were a belief in a “special active ingredient that creates specific effects” (G & S, 1986b), but notice that this phrase, though italicized, is not a direct quote from my paper (Furedy, 1985), and with good reason: I never said it. So
it is only some straw-man and nonexistent version of the specific-effects position that is “absurd” or “superstitious.”
The question is not whether the mirror or the stopwatch can, by itself, produce improvement: It cannot. The question is whether the information provided by these instruments is helpful, neutral, or harmful for training. It is this question that is begged when it is asserted that “biofeedback train​ing is the process of mastering psychophysiological self-regulation skills, with the aid of information from a biofeedback instrument” (G & S, 1986b), or that “the biofeedback machine is useful if the trainee wants to improve per​formance.” These assertions already assume the question asked by the intel​ligent consumer: Does biofeedback (or, more precisely, the information provided by biofeedback) really help?
Significance of Laboratory Studies
For both the layman and the clinician, laboratory studies are only of illustrative significance. To emphasize this point, I ended my previous paper by asserting that while “the procedures of behavioral medicine may have their origins in the laboratory.., it is only in the clinic that these procedures can be properly tested” (Furedy, 1985, p. 161). Also, in presenting and discuss​ing the Riley-Furedy heart-rate control experiment (Riley & Furedy, 1981), I indicated that it was different from the “clinical context,” and that the “instructional [feedforward] difference between the accelerators and decele-rators is analogous [my emphasis] to treatments that do not require any bi​ofeedback equipment or expertise, but rather good old-fashioned communi​cation between patient and therapist” (Furedy, 1985, p. 159). So the Riley-Furedy experiment was provided to illustrate the importance of distin​guishing between feedback and feedforward effects. It was not meant to be an instance of a clinical study. Therefore, any criticism of that experiment for not having enough training sessions or not producing large enough effects (G & S, 1986b) is to miss the point of the illustration.
My presentation of the Riley-Furedy study is also criticized on the grounds that I have exhibited a “failure to scientifically define ‘learning,’ “ a “failure” that “goes hand in hand with failure to use training criteria with which to determine successful learning (Furedy assumes in his own study that a six bpm deceleration in heart rate is a learned effect)” (G & S, 1986b). Be​cause the main focus of the present paper is lay rather than basic research,
5With respect to the magnitude of the effect in the context of biofeedback laboratory studies, the criticism also appears to be falsely based. As previously indicated, the “decelerations of some 6 bpm.., is much greater than the 1 or 2 bpm decelerations achieved in most human HR biofeedback experiments” (Furedy, 1985, p. 158).
I do not want to get too involved in the minutiae of what does and does not constitute learning. Nevertheless, as indicated in the previous presenta​tion, the Riley-Furedy results did clearly satisfy the conventional scientific criteria for criteria for learning since they showed an orderly acquisition func​tion (Furedy, 1985, Fig. 1), and this improvement in performance was ap​parently one due to practice, as is required by the conventional scientific criteria for learning (see, e.g., Kimble, 1961). On the other hand, the notion that an additional criterion for learning should be those of “training criteria” is an interesting idea but is certainly not a necessary part of what is considered to be learning from the point of view of the scientific learning literature. Moreover, I think the grounds for adopting the “training criteria” criterion would be much more impressive if the advocates of this criterion were prepared to specify and justify, in quantitative terms for each response system, just precisely what those criteria are. Not even a hint of such specification is provided by Green and Shellenberger (1986b), who seem content to merely assert that the effects produced in various studies they do not approve of are too small to be considered “genuine” learning.
Luckily, however, we do not have to resolve the matters raised in the last paragraph in order to understand the significance of the Riley-Furedy lab study. That study showed one case of a learned (in the conventional, scientific meaning of that term, i.e., a performance change attributable to practice) HR deceleration for which biofeedback was completely irrelevant, and only a feedforward (i.e., instructional) mechanism was operating, and for which, therefore, the biofeedback-associated equipment was unimportant.
Ad Hominem Arguments
Experts love to pot these sorts of shots at one another. So, for exam​ple, I am offered free clinical diagnostic advice of my problem that is charac​terized as an “inability to understand the significance and effectiveness of clinical biofeedback” (G & S, 1986b). I could respond in kind by, for exam​ple, diagnosing their “inability to understand” that it is quite naive to cite Popper as accepting, along with Ayer (1936), the “principle of verification” (G & S, 1986b), or, more precisely, the principle of verifiability. Popper, of course (see, e.g., Popper, 1959), rejected the principle for his own principle of falsifiability and thereby rejected the idea that merely citing examples of confirmation, as they do (G & S, 1986b), is sufficient to be scientific. Psy​choanalysis, to take Popper’s example, has no trouble generating examples of confirmation; its scientific status is questioned by Popper because, ac​cording to him, psychoanalysis, while satisfying the principle of verifiabili​ty, could not satisfy the (Popperian) one of falsifiability. So, in this vein, I could conclude my report on Green and Shellenberger’s “problem” by di-
agnosing them as suffering from an elementary philosophical confusion between the principles of verifiability and falsifiability.
But from the critical lay perspective, these sorts of internecine squab​bles between the experts are of no interest. For the intelligent consumer (who, by the way, pays the clinicians, and ultimately makes the choices of whether to go for help to an orthodox practitioner of medicine, a biofeed-back therapist, an astrologer, or his own grandmother), the only question is: Does the treatment in question “work,” in the sense of having a specific beneficial effect that treatments of a different sort do not have? No amount of ranting by the experts at each other should dissuade the layman from demanding an answer to that question.
Practical Problems with the Specific-Effects, Contingency-Oriented Control
Many of the comments during the discussion period of the March 1986 BSA conference were concerned with these problems. The general opinion appeared to be that in the clinic, in contrast to the laboratory, there were too many and too severe practical problems to overcome. However, as indi​cated in Furedy (1985), and as discussed in more detail in a more technical chapter (Furedy & Riley, 1982), at least some of these practical difficulties can be finessed, although there is no question that stringent controls are more difficult to institute in the clinic than in the laboratory.
One important point is that the comparison between contingent and control conditions does not have to be a between-subjects one but can employ the patient as his own control. The other important point is that the control condition need not be a completely noncontingent one (which, in many preparations, is discoverable by the patient and can therefore lead to differential motivational levels between the experimental and control condi​tions), but merely a reduction in the contingency or accuracy of the feed​back. However, maintenance of the double-blind arrangements is essential in order that placebo effects can be ruled out in the evaluation.
I am aware that theorists like Green and Shellenberger (1986b) con​sider that if a double-blind arrangement is instituted, this somehow means that genuine “information” is no longer transmitted. This view, however, appears to assume that just because some information is withheld (i.e., which of the two conditions is the more accurate feedback one), therefore none is provided (whereas subjects do get information, of varying accuracy, about the target physiological function).
It is also important to recognize that the specific-effects-oriented con​trol is at least as important for evaluating rival biofeedback-based treatments. Currently it appears (but we do not know, because the proper controls have
not been run) that biofeedback training is more effective with some systems (e.g., striate muscle control and temperature control) than others (e.g., HR deceleration and EEG alpha production; see, e.g, Orne, 1982). It may also be that certain classes of individuals benefit more from biofeedback train​ing than other classes of individuals. However, without specific-effects-oriented controls, we cannot advance on the practical level concerning these comparisons between rival biofeedback treatment modes. So the hapless lay​man is left among clinicians who compete for his attention by hawking their wares rather than providing him with information concerning exactly how those products compare with each other. If we adopt a specific-effects orien​tation for the purposes of biofeedback evaluation, perhaps we will all learn something and thus advance our understanding of when feedback is and is not helpful, and what sort of feedback is best. It is this sort of understanding that comes from developing technology on a scientific, rather than a superstitious, basis.
Ethical Problems
With some treatments like the recent drug for controlling AIDS, these problems can be severe. Withholding treatment from the control group can be a life-and-death matter. And yet, in order to determine whether the drug in question has a beneficial, specific effect, this has to be done, because no within-subject design is possible. With biofeedback, however, within-subject designs are possible, as we have seen. Also, the interspersed control (i.e., less accurate feedback) periods can be quite brief, so that the withholding of the purportedly superior treatment is minimized. Accordingly, in my view, the ethical problems involved when one adopts a specific-effects orientation are, in connection with biofeedback training, quite negligible. On the other hand, I would argue that for groups of professionals who wish to present their technology as based on scientific principles, it is ethically important to adopt modes of evaluation that are scientific.
CONCLUSIONS
In this paper I have tried to stress the critical lay perspective. From that perspective, technical arguments between the experts are of little relevance. What is of interest is whether a particular method has benefi​cial specific effects. The question is whether the method really “works” in the science-based, technological sense of “working, “ rather than in the faith-healing sense of the term. This is not to deny that faith can work wonders. One might even agree with Luther, that man can be saved by faith alone.
But from a critical lay perspective, faith is not good enough. Rather, the Missourian adage of “show me” applies, and, in the long run, no amount of incantations by practitioners and researchers can substitute for informa​tion concerning whether, and (more important) under what conditions, bio-feedback training has specific, beneficial effects. For the answer to that question, only the facts, based on adequately controlled clinical studies, will do.
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