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On Approaches to Explaining Cardiovascular

Reactivity: Toward Explanations that Explain
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ABSTRACT
The control-system mode of analysis proposed by Pavloski for cardiovascular reactivity phenom​ena is a purposive or teleological form of explanation, because the explicans has purpose as the central term. The problem with such explanations is that they are circular and empty, providing only a rhetorical feeling of understanding, and absence of strong-inference research. The S-O-R approach, which Pavloski opposes, provides at least the potential for non-circular explanations, provided that the O-related explanatory constructs are specified in normal cause-effect terms so that, in another context, the explicans can also serve as an explicandum, and vice-versa. Pavloski may be right in suggesting that the evidence requires a feedback, “control-system” construct to account for cardiovascular reactivity phenomena (although he is far from having proved this in his paper), but such a view would need to be supplemented by (non-purposive) control-system explana​tions that really explain in the logical rather than the merely rhetorical sense of that term.

DESCRIPTORS: Cardiovascular reactivity, Teleological vs. determinist forms of explanation. Control system mode of analysis vs. S-O-R approach, Rhetorical vs. logical explanations, Circularity in explanation.
The last two decades have seen tremendous tech​nical advances in psychophysiology. Those ad​vances have been not only in the area of physio​logical recording, but also in the area of number crunching. However, this increase in technical so​phistication has not been matched by advances in conceptual sophistication. In particular, it is not clear that our ability to explain psychophysiological phenomena has significantly advanced in the logi​cal sense of “explanation.”
The problem that bedevils many psychophysi​ological (and psychological) explanations is that of circularity, which occurs when the explicans (the premise that purports to explain) repeats (though not explicitly) the explicandum (the phenomenon to be explained). Teleological forms of explanation
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are always circular in this way, because, rather than specifying a testable cause-effect relation between the explicans and explicandum, they specify a pur​posive relation, wherein the explicandum is stated to be the purpose of the explicans. Teleological ex​planations that have purpose as the central explan​atory construct may provide a rhetorical feeling of understanding (and, through such positive feelings, may even stimulate research), but they provide no logical advance in understanding of the phenomena under consideration. Such logical advances arc pos​sible only if explanations arc formulated in testable, cause-effect terms, which allows “strong-inference” (Platt, 1964) research to progressively rule out al​ternative explanations of the same phenomenon.
The control system mode of analysis that Pav​loski (1989) offers to explain the phenomena of car​diovascular reactivity is an example of purposive explanation. The explicans clearly has purpose as its central term. For example, the “negative feed​back control system” is described as one that “con​tinuously realizes a goal or purpose” (my emphases) (Pavloski, 1989, p. 468). The purpose, according I
to Pavloski, is that of “producing output that ne​gates the effects of unpredictable and uncontrollable disturbances on a physical variable corresponding to that purpose” (p. 468). The problem with this form of explaining cardiovascular variability is that it is difficult to conceive of a pattern of cardiovas​cular variability that would falsify the explanation. Even if a pattern were found that did not corre​spond to the (relatively unspecific) “purpose,” it could be argued that the control system was still responsible, but that it was not completely suc​cessful in “realizing” its “goal or purpose.” The problem is that of all ideological explanations: the explanatory construct is not itself specified in nor​mal cause-effect terms (i.e., is not itself subject to normal explanation), and hence is free to vary. Sim​ply put, it provides an explanation that is logically empty because it is circular.
In contrast, at least some forms of the rival S-O-R formulation are deterministic, and can be for​mulated in normal cause-effect terms. In particular, as long as the explanatory O-related terms are not purposive (as was the case, for example, in the old “Faculty” psychology, or as is the case in more modern formulations that use intentionality as a central explanatory construct), the S-O-R approach can yield non-circular, non-vacuous explanations. In the case of cardiac reactivity as the phenomenon, such deterministic explanatory constructs include individual differences in reactivity or arousal, the so-called “Law-of-Initial-Values” factor. A- versus B-type forms of behavior patterns (e.g., Scher, Hart-man, Furedy, & Heslegrave, 1986), mental load (Furedy, 1987), interactions between mental load— a psychological factor—and aerobic fitness level—a physiological factor (Shulhan, Scher, & Furedy, 1986), and (psychologically-induced) variations in sympathetic excitation.
These explanatory constructs are by no means uncontroversial. One difficulty is that at times they operate in opposite directions, as with the reactivity and law-of-initial-values factors (Furedy & Scher, 1989; Scher, Furedy, & Heslegrave, 1985). Another problem is that there is disagreement over the va​lidity of particular noninvasive indices of sympa​thetic excitation (e.g., Furedy & Heslegrave, 1983; Heslegrave & Furedy, 1983; Schwartz & Weiss, 1983). However, these difficulties themselves in​dicate that the explanations are not circular, and not empty. It is because the factors are stated in standard cause-effect form that the explanations can be falsified through contrary evidence in a way that the operation of a hypothetical, teleological control system with its own purposes cannot.
The essential psychological emptiness of teleo-logical explanations is nicely illustrated, in my

view, by considering Pavloski’s Figure 1. The major determiner of output, the Controlled Condition, is influenced only by physical (my emphasis) laws, and is itself completely unspecified with respect to what psychological factors influence it. The Con​trolled Condition system, therefore, is a psycholog​ically free agent, which carries out its “purposes” untrammeled by normal cause-effect factors. Like all purposive explanations, the sense of liberation is impressive, but the cost is that the explanation is essentially empty.
In addition, it is also interesting to note that the explanatory system sketched in Figure 1 is, like most others that arc based on the currently popular computer metaphor, basically amotivational. The central implicit assumption here is that the mind is simply a cognitive feedback device, subject to no emotional or incentive-related factors. Of course this assumption is grossly false. It is a brute fact that performance in a feedback task (or in any other task) is influenced not only by the cognitive, com​parator system indicated in Figure 1, but also by emotional (i.e., how the organism is feeling at the time) and incentive-related (i.e., how much the or​ganism is motivated to perform the task) factors. One effect of the currently popular and uncritically accepted computer metaphor (several decades ago. in the pre-computer age, the popular metaphor was based on the then ‘modern’ telephone switchboard) is that we tend to forget that behavior is determined not only by cognitive-perceptual factors, but also emotional and motivational ones.
Still, proposed revolutions in forms of expla​nation can be valuable if attention is drawn to phe​nomena that have not been accounted for by the earlier form. The perceptual Gestalt revolution pro​vides an illustration of this sort of value. Phenom​ena like that of apparent movement {Phi phenom​enon) were both real and not readily accounted for by the earlier, elementarist forms of explanation. By drawing attention to these phenomena, the Gestaltists performed an important critical scientific service, even though their own explanations (their constructive, positive contribution) turned out to be valueless, because they were circular, and hence empty. Similarly, Pavloski’s (1989) phrase about “behavioral models that behave” appears to prom​ise such a critical contribution by pointing to car​diovascular reactivity phenomena that the tradi​tional S-O-R explanations do not account for.
However, in my view, neither Pavloski (1989) nor earlier control-system advocates like Powers (1971) have convincingly identified a set of phe​nomena that compel us to abandon the traditional S-O-R mode of explanations. In contrast, the Ges​talt theorists were able to identify phenomena like
the Phi which required their elementarist theoret​ical opponents to sit up and take notice. I surmise that it is this absence of an analogue for the Phi phenomenon in cardiovascular reactivity (and other psychological phenomena) that is responsible for the fact that, as Pavloski notes (p. 468), psy​chologists and psychophysiologists have tended to ignore the control-systems approach.

The traditional S-O-R approach (though not the S-R approach, which provides empty explanations precisely because it empties the organism) is at least potentially a source of explanations that really ex​plain. It is a mark of such explanations that, in another context, they can serve as the explicandum—the phenomenon to be explained. In other words, in order to avoid circularity, we must not elevate our explanations into the untestable realm (and hence must avoid purposive explanatory con​structs that arc themselves not open to normal cause-effect explanation).

Accordingly, the present commentary should not be construed as dismissing the possibility that


feedback may function as an important factor in determining cardiovascular reactivity. It may be that the facts will strongly indicate that, in account​ing for cardiovascular reactivity phenomena, we need to suggest, as one important O variable, a feed​back or “control-system” construct. If this were shown to be the case, we would then need to suggest a control-system construct, but two points bear em​phasis. The first is that this way of proceeding would be the standard way in which new expla​nations are proposed, i.e.. that there are phenomena that logically require these additional explanations. The second point is that any control-system con​struct would need to be formulated in non-teleological terms. That is, the necessary and sufficient conditions for the operation of control systems would need to be specified, which is to say that we would need to state the factors that affect control systems in a normal, causal sense of the term “af​fect.” Purposively formulated explanations do not do this, and therefore provide no explanation at all.
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