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Although the joint measurement of heart rate (HR) and 7-wave amplitude (TWA) in experi​ments manipulating psychological processes is a sound and fruitful approach, Penzien Hursey, Kotses and Beazel’s (1982) interpretation of their results may be questioned on two grounds: (a) Whether the process being manipulated between their groups was really the degree of stress; and (b) whether the degree of threat or aversiveness is really indexed more reliably by HR changes than by changes in TWA. This note questions these two assumptions, and also offers an alternative vagal interpretation of the Penzien et al. (1982) results.
1. Introduction
Apart from the search for noninvasive indices of myocardial performance (e.g. Bunnell, 1980; Newlin and Levenson, 1979; Obrist, 1981), few psycho-physiologists have entertained the notion of examining indices of myocardial performance other than heart rate (HR) to examine psychological processes. The approach of assessing multiple noninvasive psychophysiological cardiac measures offers the possibility of better understanding both the psychological processes and physiological mechanisms under investigation, especially when the independent variables manipulated are psychological rather than merely
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pharmacological. The recent report of Penzien, Hursey, Kotses and Beazel (1982) exemplifies such an approach of going ‘beyond HR’ (Furedy and Heslegrave, 1981) to measure T-wave amplitude (TWA) in an experiment involving the manipulation of a psychological process. However, while this approach is potentially valuable, there are grounds for questioning Penzien et al’s (1982) major conclusion, stated both in their abstract (p. 241) and discussion (p. 247), that the ‘degree of threat or aversiveness appears to be indexed more reliably by HR changes than by changes in TWA’ (emphasis added).
This note raises some questions concerning Penzien et al.’s (1982) interpre​tation of their data and explores alternative interpretations for their data. These alternative interpretations are made both at a psychological level, in terms of what process may have been manipulated, and at a physiological level, in terms of what branch of the autonomic nervous system may have been responsible for the differential HR results. In addition, in the penultimate section of this note, we shall offer some comments regarding the sensitivity claim made by Penzien et al. (1982) concerning HR and TWA, as well as some brief comments on contrasting the sensitivity of these dependent variables.
2. Was the degree of anticipatory stress really manipulated?
There is little question that Penzien et al. (1982) assert this claim. Indeed, because they label their two groups ‘stress’ and ‘no stress’ (emphasis added), their implicit claim seems to be that the manipulation was a qualitative one between the presence and absence of anticipatory stress. However, even if the weaker (and hence more defensible) claim is made that the two groups varied in the degree of anticipatory stress present, there are reasons to doubt that this manipulation was successful in their study.
One of these reasons is that although the between-subjects manipulation was characterized as a differentiation between ‘stress’ and ‘no stress’ condi​tions by Penzien et al. (1982) and terms like ‘threat’ and ‘aversiveness’ are used, the intuitive justification for this language is not compelling. After all, both groups were told that they would have to read some previously-reviewed text material out loud but the ‘stress’ group was also told that their perfor​mance would be rated by public-speaking experts ‘at a later date’ (Penzien et al., 1982, p. 243). However, there were no immediate consequences contingent upon their performance, nor any consequences associated with this ‘later evaluation’. This lack of contingent reinforcement or punishment for the ‘stress’ group suggests that the threatening or stressful aspect of this additional instruction was minimal.
More important than these surface-validity considerations, however, is the fact that, as stated only in the results section, the ‘self-reported anxiety levels
did not differ between the stress and no-stress subjects’ (Penzien et al., 1982, p. 246). Given this lack of internal supportive evidence to substantiate that the degree of  ‘stress’, ‘threat’, or ‘aversiveness’ was manipulated between groups, it is highly doubtful whether one can attribute differential cardiac response patterns to differential levels of stress, threat or aversiveness.
Rather than interpreting the differential cardiac patterns in terms of an​ticipatory stress, we suggest that the degree of preparation for action may have been the psychological process manipulated. The lack of an adequate stress manipulation, as detailed above, is consistent with a preparation interpreta​tion. In addition, the preparation interpretation is supported by changes in HR topography that occur in both the stress and no-stress groups from Session 1 to Session 2. Penzien et al. (1982, p. 245) report a significant Sessions by Periods by Minutes interaction (F(8,208) = 6.38) and show the nature of this interac​tion in fig. 1. As shown in that figure, the peak HR during the review period shifted from the beginning of this 6-min period in Session 1 to the end of this period in Session 2 for both groups. Although this changing HR topography occurred in both groups, the degree of HR acceleration was greater in the ‘stress’ group than the ‘ no-stress’ group. These data suggest that the groups may have differentially prepared for their speeches and this preparation may have become more closely associated with the onset of their speech in the second session. On the other hand, no such analogous peak shift in TWA attenuation emerged between sessions with the maximum TWA attenuation occurring at the end of the review period for both groups in both Sessions (Penzien et al., 1982, fig. 2).
3. The sensitivity of TWA and HR as indices of stress and preparation
Contrary to Penzien et al.’s (1982) conclusion that HR indexes anticipatory stress ‘more reliably’ than does TWA, we would suggest that their data actually support the opposite view. The sensitivity of TWA as an index of stress is superior because, unlike HR, TWA did not react differentially to a manipulation that did not vary anticipatory-stress. This view is analogous to Heslegrave and Furedy’s (1979) interpretation of their results. In that study TWA was interpreted as more sensitive to cognitive stress than HR because TWA reacted minimally to the registration of numbers to be used in a difficult iterative-subtraction task (i.e. preparation for cognitive action) and maximally to the task (i.e. cognitive stress), while HR accelerated substantially during both the preparation and task periods. Similarly, Penzien et al.’s (1982) data clearly show that HR was markedly superior to TWA with respect to differen​tiating the process being manipulated. This superiority is evidenced both by the between-group differences in HR as well as by the between-session changes in HR topography; TWA attenuation did not differ between groups or across
sessions but was sensitive within sessions 1. However, the process being manipulated was not one of anticipatory-stress. It was more likely one of preparation-for-action 2.
These considerations underscore two other points concerning psychophysio-logical sensitivity, or the use of physiological measures to differentiate psycho​logical processes. The first point is that greater degrees of significance, of F ratios, in one measure (here HR) over another (TWA) does not necessarily indicate greater sensitivity in the former measure. Several methodological problems in this experiment prevent such comparisons from being made adequately: (1) There are statistical problems associated with comparing F ratios; (2) there are inherent between-subject variability differences for HR and TWA; and (3) the one-minute means used in the analyses were more precise estimates of the population parameters for HR than TWA, since the HR means were derived from six times as many data points as the TWA means. More importantly, however, optimal sensitivity is more properly attri​buted to the measure that reacts only to the specific process it is supposed to be a measure of, and not to other related but different processes. Sensitivity, in other words, is a relational concept rather than an absolute one, with the intended process for measurement (here stress) being critical. The second point is that, despite the ‘prejudice’ among psychologists against so-called ‘negative results’ (Furedy, 1978), a null or no-difference outcome is not necessarily a sign of inferior sensitivity. Before such an inference can be drawn, the validity of the intended experimental manipulation must be adequately demonstrated.
1
It should be noted that although TWA did not respond differentially to the preparation-for-action manipulation, TWA did show significant attenuation during the review period for both groups (see fig. 2) with greater attenuation occurring as the speech approached. Perhaps TWA was responding to a general increase in stress for both groups as the speech became imminent.  However, to support such an interpretation, subjective stress or anxiety levels would have had to be measured throughout the review period or at least prior to the speech, and then compared with control levels obtained prior to or during baseline. No such period-dependent subjective data were gathered in this study so the meaning of the TWA attenuation during the review period is equivocal. However, the important point here is that even if some stress developed as the speech approached, this stress did not develop differentially for the two groups since both groups changed almost identically from their baseline levels.
2
Since we have proposed that preparation-for-action is a more likely interpretation of the HR differences than anticipatory-stress, we should also emphasize that this is only an alternative interpretation. Even though the data reported in Penzien et al. (1982) are consistent with this alternative interpretation, these data do not fully support our interpretation. For example, there re no self-report data verifying differential preparation-for-action between groups. However, our interpretation is testable by further empirical enquiry, through which the soundness of our interpretation can be more fully evaluated. In contrast, Penzien et al.’s interpretation of differential anticipatory-stress has been directly evaluated and has failed to receive empirical support.
4. An interpretation of preparation as parasympathetic withdrawal
Obrist and his associates have introduced a distinction between passive and active coping and have related this distinction to the neurogenic origin of cardiac responses to stress (for details, cf. Obrist, 1981). A passive-coping situation is one in which subjects are not actively engaged in coping with, or influencing, their environment through changes in behaviour. The anticipatory foreperiod of Penzien et al. (1982) appears to conform to such a passive-coping situation, since it involved waiting, under two different instructional sets, to read some text material. Subjects were given no opportunity to modify their environment or prevent the occurrence of the reading task. In such passive-coping situations, it has been shown that both phasic and tonic HR changes are primarily vagally-mediated (Obrist, 1981). Sympathetic, beta-adrenergic effects, on the other hand, are more readily obtained in active-coping situa​tions, where subjects can influence their environment through performance. Under these conditions, beta-adrenergic activation can be elicited and has been shown to vary with task difficulty (Obrist, Gaebelein, Teller, Langer, Grignolo, Light and McCubbin, 1978) and performance feedback (Light and Obrist, 1980), manipulations that may be said to involve varying degrees of stress rather than mere preparation.
Since the between-groups manipulation in the Penzien et al. (1982) paper appears to better reflect differential preparation for action in a passive-coping situation rather than differential stress in an active-coping situation, the differential HR acceleration in the two groups may be interpreted as a product of differential vagal influences. This physiological interpretation of their results requires only the assumption that HR is affected more by vagal influences than is TWA. It is worth noting that this assumption emphasizes only the relative validity of TWA, with TWA being assumed to be a relatively more valid index of sympathetic activity than HR. As such, this assumption is considerably weaker (and hence more defensible) than assuming the absolute validity of TWA as a valid index of beta-adrenergic, myocardial changes. Penzien et al. (1982) are correct in stating that ‘the [absolute] validity of TWA as an index of myocardinal SNS activity has yet to be established’ (Penzien et al., 1982, p. 242), although recent criticisms concerning the absolute validity of TWA (e.g. Newlin and Levenson, 1979; Schwartz and Weiss, 1983; Weiss, Del Bo, Reichek and Engelman, 1980) have been demonstrated to be of questionable validity (Furedy and Heslegrave, 1983; Heslegrave and Furedy, 1983).
Employing only this weaker and less controversial relative-validity assumption, a physiological interpretation of Penzien et al.’s (1982) results can be derived. The differential HR acceleration for the two groups may be interpre​ted as being primarily due to differential parasympathetic withdrawal because no such differential TWA attenuation was found. In addition, the topographi​cal changes in peak HR acceleration that occurred from the first to the second
session for both groups may be interpreted as temporal shifts in this parasym-pathetic withdrawal since the TWA topography did not vary across sessions.
Interpreting Penzien et al.’s (1982) results as vagally-mediated HR changes is consistent with the views of Obrist and his associates (see Obrist, 1981), but more importantly, it is also consistent with the findings of Gliner, Bunnel and Horvath (1982). Gliner et al. (1982) investigated hemodynamic and metabolic changes in a similar passive-coping situation where subjects were monitored during the 10 min prior to making a speech before an audience. Among the dependent variables monitored by these authors were HR and pre-ejection period (PEP), an alternative contractile index of sympathetic, beta-adrenergic changes. In general, the authors reported that HR increased immediately prior to the speech while PEP showed no change. In terms of changes in individual subjects, individual HR changes were unrelated to individual changes in PEP (r = 0.063). These data from Gliner et al. (1982) provide further converging evidence to support our contention that the HR changes in the Penzien et al. (1982) study are vagally-mediated.
From the arguments in this paper, it should be clear that we have both a different psychological and physiological interpretation of the nature of Penzien et al.’s (1982) manipulation. However, we hope it is equally clear that we agree with their approach of jointly measuring HR and TWA in experiments that manipulate psychological processes. Such an approach will lead to a better understanding of the phenomena under investigation.
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