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Abstract. Motor activity and tonic heart rate were monitored in 62 drug-free 
panic disorder patients and 40 normal control subjects. Mean daily activity, mean 
waking heart rate controlled for activity, and mean sleeping heart rate were 
determined. Panic disorder patients without phobic avoidance showed higher 
activity than control subjects or patients with limited or extensive avoidance. 
Similarly, an “inverted U”, relationship between trait anxiety and activity was 
observed. On the other hand, neither mean waking nor sleeping heart rate showed 
significant differences between patients and controls, suggesting that the 
differences previously reported in laboratory studies result from anticipatory 
anxiety. 
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Motor activity has been shown to have interesting relationships with abnormal 
behavior in a variety of psychiatric disorders, including depression (Kupfer et al., 
1974; Wolf et al., 1985) mania (Weiss et al., 1974) anorexia nervosa (Falk et al., 
1985), obesity (Chirico and Stunkard, 1960) and hyperactivity (Porrino et al., 1983) 
as well as correlations with personality characteristics (King et al., 1988). While 
motor activity has not been previously studied in anxiety disorder patients, an 
association between activity and anxiety has been reported in children, with lower 
activity being associated with interpersonal inhibition (Buss et al., 1980; Korner et 
al., 1985). Korner et al. (1985) also found that activity level was a relatively stable 
characteristic of individuals from 3 days of age to early childhood. Similar 
relationships have been observed in animals (Echandia et al., 1985; Newton et al., 
1988). Activity may also be important to take into consideration in the study of heart 
rate (H R). 

Studies of the autonomic changes occurring during panic attacks have confirmed 
that panic patients often show physiological changes consistent with their subjective 
somatic complaints (see Clark et al., in press, for review). Interest has subsequently 

Duncan B. Clark, Ph.D., M.D., is Assistant Professor of Psychiatry, Western Psychiatric Institute and 
Clinic, University of Pittsburgh, Pittsburgh, PA. C. Barr Taylor, M.D., is Associate Professor of 
Psychiatry; Chris Hayward, M.D., M.P.H., is Director, Comprehensive Medical Unit; Roy King, M.D., 
Ph.D., is Assistant Professor of Psychiatry; Walton T. Roth, M.D., is Professor of Psychiatry; and W. 
Stewart Agras, M.D., is Professor of Psychiatry, Department of Psychiatry and Behavioral Sciences, 
Stanford University, Stanford, CA. Jiirgen Margraf, Ph.D., is Assistant Professor of Psychology, and 
Anke Ehlers, Ph.D., is Assistant Professor of Psychology, Fachbereich Psychologie, Marberg, West 
Germany. (Reprint requests to Dr. Clark, Western Psychiatric Institute and Clinic, University of 
Pittsburgh, Pittsburgh, PA 15213, USA.) 

01651781/90/$03.50 @ 1990 Elsevier Scientific Publishers Ireland Ltd 



46 

focused on the possibility that tonic physiological variables reflecting arousal, such 
as tonic HR, may show differences between panic patients and controls. For 
example, Roth et al. (1986) compared 37 panic disorder patients with agoraphobia 
and 19 controls, who were similar to the patients in age, sex and race, and found that 
the patients had higher average baseline HR in the laboratory by approximately 12 
beats per minute (bpm). These authors noted that this difference may have reflected 
a reaction to phobic elements of the laboratory situation such as an unfamiliar 
environment, restraint of movement, and relative isolation during HR measurement. 
In addition, the results were contaminated by the fact that 9 of the 37 patients 
admitted taking antianxiety drugs (n = 6) or alcohol (n = 3) within 12 hours of 
testing. 

In an attempt to eliminate the confounding characteristics of the laboratory, 
Freedman et al. (1985) measured HR outside the laboratory using an ambulatory 
monitoring device. When HR was measured in this way over two 1Zhour waking 
periods, differences in tonic HR between panic patients (HR = 78.3 + SD 11.9 bpm, 
n = 12) and controls (HR = 78.4 f SD 8.4 bpm, n = I I) were not observed. This 
difference between ambulatory and laboratory findings may be important. The study 
of Freedman et al. (1985) cannot be seen as definitive, however, due to the relatively 
small number of subjects and the lack of activity measurement. Furthermore, 
Freedman et al. (1985) did not consider the possibility that mean HR may be more 
closely correlated with stable individual differences in anxiety level, i.e., trait anxiety 
(Spielberger, 1983), than with whether an individual is diagnosed as having panic 
disorder. Differences between control subjects as well as between panic disorder 
patients on trait anxiety may be of interest in relationship to both mean activity 
and HR. 

The purposes of this study were as follows: (I) to determine whether there were 
differences between control subjects and panic disorder patients, differentiated by 
degree of phobic avoidance, on motor activity and tonic HR, and (2) to examine the 
relationships of trait anxiety with motor activity and tonic HR. The study sought to 
minimize confounding factors by using only drug-free patients and control subjects, 
by using ambulatory monitoring to measure HR and activity outside the laboratory, 
and by controlling for activity in the analysis of HR. The possible influences of sex 
and body weight were also determined. 

Methods 

Subjects. Seventy-nine panic disorder patients and 42 control subjects were recruited from 
the mass media. The control group was selected to be similar in age and sex to panic disorder 
patients and was without significant psychiatric or medical disorders. 

Control subjects and patients underwent a Structured Clinical Interview for DSM-If/ 
(Spitzer and Williams, 1983). Control subjects were eligible if they had no history of 
psychiatric disorders and were taking no psychoactive medications. Patients were eligible for 
the study if they had at least some spontaneous panic attacks, had panic attacks with four 
symptoms occurring during an attack, and had at least one panic attack each week for the past 
3 weeks. 

Patients were excluded for a primary diagnosis of major depression; for diagnoses of mania, 
cyclothymia, psychosis, obsessive-compulsive disorder, and alcohol or drug abuse; and if they 
were acutely suicidal. Patients meeting the screening criteria underwent a medical history, 
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physical examination, and routine laboratory tests. Patients with significant medical illnesses 
were excluded. 

Measures of Phobic Avoidance, Trait Anxiety, and Depression. Experienced clinical 
interviewers classified patients as having panic disorder without avoidance if they exhibited no 
significant avoidance; panic disorder with limited phobic avoidance if they had significant 
avoidance of some phobic situations or endured phobic situations with dread; or panic 
disorder with extensive phobic avoidance if they had generalized travel restrictions, the need 
for a companion away from home, or a markedly altered lifestyle. 

To determine the validity of the above categorization, patients were given subjective 
measures of phobic avoidance, phobic anxiety, and depression. A measure of phobic 
avoidance was derived from questions from the Marks-Matthews Fear Inventory (Marks and 
Matthews, 1979) pertaining to agoraphobic avoidance with two additional items-feeling 
trapped or caught in closed places and being left alone. Phobic anxiety was measured by the 
Symptom Checklist-90 (SCL-90; Derogatis, 1977) phobic anxiety subscale. The mean number 
of panic episodes per week was determined from patient diaries, and included anticipatory 
panic attacks, situational panic attacks, spontaneous panic attacks, and limited-symptom 
panic attacks (Taylor et al., 1986). Physicians reviewed diaries with subjects for completeness 
and face validity. The Beck Depression Inventory (BDI; Beck et al., 1961) was used as a 
measure of depression. 

Both panic disorder patients and controls completed the trait scale of the State-Trait 
Anxiety Inventory (STAI; Spielberger, 1983). As the STAI was added after the study was 
begun, some subjects did not complete this measure. 

Activity and Tonic Ambulatory HR Monitoring. Panic disorder patients and control 
subjects wore a Vitalog MC-2 activity and HR monitor for up to 3 days and nights. The 
Vitalog MC-2 (Vitalog Corporation, Mountain View, CA) is a solid state microcomputer with 
a motion sensor consisting of six liquid mercury switches aligned on the faces of a cube 
attached to the lateral thigh and an analog R-wave detector connected to the chest by 
electrocardiographic electrodes. Physical activity is categorized to eight levels representing 
logarithmic transformation of the number of activations of the mercury switch over each 
I-min sample. Activity level and the number of heartbeats during each I-min period are 
simultaneously stored. When data collection is completed, the memory is transferred to floppy 
disk for later analysis. Output may be viewed over specific time periods, with a concomitant 
display of physical activity and HR. The development of this device and further technical 
details have been described elsewhere (Taylor et al., 1982). 

Data Analysis. Waking and sleeping periods were identified using activity level by a method 
similar to one previously described (Burnett et al., 1985) and the validity of the method was 
checked by patient diaries. Time periods with missing data or obvious artifacts (e.g., HR = 0) 
were excluded from the analysis. Where possible, the analysis began with the first sleep period, 
with the following waking period being used in most cases so that, for a given subject, the data 
came from the same 24-hour period. Activity and HR analyses were based on one waking and 
one sleeping period for each subject with an average of I I .5 (SD 2.8) hours for waking and 7. I 
(SD I .7) hours for sleeping for patients as compared to I I .7 (SD 2.3) hours for waking and 7.2 
(SD I .3) hours for sleep for controls. 

In all analyses comparing patient groups and controls, patients were divided by degree of 
phobic avoidance, and all groups were compared by analysis of variance (ANOVA). Only 
when the ANOVA was statistically significant were multiple comparisons carried out by 
Scheffe’s procedure (Scheffe, 1953). All minimum probabilities for significance tests were 
p < 0.05, with two-tailed tests used. 

The possible effect of activity on sleeping HR was controlled by eliminating all time periods 
during sleep in which significant activity occurred. For waking HR, in addition to comparing 
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groups with a one-way ANOVA uncorrected for activity, an analysis of covariance 
(ANCOVA) was performed, with activity as a covariate. For correlations between waking HR 
and clinical measures, partial correlations controlling for activity were used. To test for 
possible confounding effects of body weight, mean body mass index (BMI: weight in kg 
divided by height in m2) was calculated for each subject and statistical relationships with the 
primary variables determined. The possible effects of sex were also analyzed. 

Correlations were calculated between trait anxiety and activity using control subjects and 
panic patients both separately and combined. To determine fit with a nonlinear model, a 
quadratic equation was developed by computer program (Statistical Package for the Social 
Sciences, PC version). The resulting equation was then compared to the data collected by 
regression analysis to determine the percentage of variance accounted for by the model. 

Excluded Subjects and Missing Data. All patients were asked to discontinue any 
psychoactive medications for at least 2 weeks before testing. Blood samples were obtained 
from patients and controls. The serum analysis included diazepam, desmethyldiazepam, 
alprazolam, imipramine, and desmethylimipramine. Seventeen patients and two control 
subjects were found by serum analysis to be taking prohibited benzodiazepines or tricyclic 
antidepressants, and they were excluded from all analyses. The maximum number of subjects 
available for analysis was 40 controls, I7 panic disorder patients without avoidance, 35 panic 
disorder patients with limited avoidance, and IO panic disorder patients with extensive 
avoidance. 

For variables collected in both control subjects and patients, data were missing for activity 
(controls, n = I; patients, n = 3), waking HR (controls, n = I; patients, n = 2), sleeping HR 
(controls, n = 7; patients, n = 4), and STAI (controls, n = 13; patients, n = 16). For variables 

collected only in patients, data were missing for phobic avoidance (n = 5) and phobic anxiety 
(n = 2). 

Results 

Table 1 shows the age, sex ratio, BMI, and trait anxiety variables for control subjects 
and the three patients groups. These groups did not differ significantly in age or 
BMI, but there was a significant difference in sex ratio, with panic disorder patients 
without phobic avoidance having a somewhat higher proportion of males than the 
other groups. Trait anxiety was lower in control subjects than in all patient groups, 
and patient groups were not significantly different from each other. 

Table 1. Age, sex, body mass index, and trait anxiety in controls and panic 
disorder (PD) patients categorized by degree of phobic avoidance (mean 
f SD1 

Sex Body mass Trait 
Age ratio index anxiety 

1. Controls 35.9 f 10.6 13% M 87% F 22.9 f 4.7 32.4 + 7.9 

2. PD without avoidance 35.8 + 10.2 47% M 53% F 24.2 f 3.6 43.6 + 9.8 

3. PD limited avoidance 35.2 f 8.4 26% M 74% F 23.5 f 3.4 49.8 f 11.8 

4. PD extensive avoidance 30.1 + 8.2 20% M 80% F 23.6 * 1.7 53.7 f 14.4 

Test statistic: df, probability 

Significant comparisons 

fbv Scheffk F test1 

/= = 1.0; x2 = 8.1, F = 0.4; F = 15.3; 

df = 3, 97; df = 3, df = 3. 91; df = 3, 69; 

NS p < 0.05 NS p < 0.0001 

- - - 1 < 2, 3. 4 



Table 2 shows the relationships between the categorization of panic disorder 
patients by degree of phobic avoidance and subjective measures of phobic avoidance, 
phobic anxiety, panic attacks, and depression. Panic patients without avoidance, 
with limited avoidance, and with extensive avoidance showed statistically significant 
differences by one-way ANOVA on phobic avoidance, phobic anxiety, and the BDI, 
but not on the frequency of panic attacks. 

Table 2. Clinical measures in panic disorder (PD) patients categorized by 
degree of phobic avoidance (mean f SD) 

Beck 
Phobic Phobic Panic Depression 

avoidance anxietv attacks Inventory 
1. PD without avoidance 3.7 + 4.6 1.1 + 1.9 4.6 + 3.8 4.2 f 3.3 

2. PD limited avoidance 8.7 f 5.1 7.9 + 4.9 8.1 + 6.2 7.4 f 4.9 

3. PD extensive avoidance 15.6 + 3.1 10.8 k 4.3 9.3 + 7.3 8.2 + 6.5 

F (df = 2,54), probability 

Significant comparisons 

(by Scheffe F test) 

17.5 19.9 

< 0.0001 < 0.0001 

1<2<3 1<2;1<3 

2.7 

NS 

- 

3.2 

< 0.05 

None 

Table 3 shows that panic disorder patients without avoidance had higher activity 
than control subjects (Scheffe F = 5.3, p < 0.05) patients with limited phobic 
avoidance (Scheffe F = 3.5, p < 0.05), and patients with extensive avoidance 
(Scheffe F = 3.5, p < 0.05). Other pairwise comparisons were not statistically 
significant. There were no significant differences between groups on sleeping HR, 
waking HR, or waking HR controlled for activity. 

There were no significant differences between males and females on activity 
(t = 0.83, df’= 96, p = NS) or waking HR (t = 0.21, df’= 97, p = NS). There was a 
significant difference for sleeping HR (males: 62.2, females: 66.5, I = 2.00, df= 89, 
p < 0.05). Separate HR analyses for males and females, however, also failed to 

Table 3. Activity and tonic heart rate (HR) in controls and panic disorder 
(PD) patients categorized by degree of phobic avoidance (mean f SD) 

Waking HR 
Sleeping Waking controlled 

Activity HR HR for activitv 
1. Controls 

2. PD without avoidance 

3. PD limited avoidance 

4. PD extensive avoidance 

f (df = 3, 9413, 8713, 98) 

probability 

Significant comparisons 
(by Scheffe f test) 

2.09 + 0.71 64.7 i 9.1 85.5 f 9.5 85.9 + 9.7 

3.04 + 0.67 64.0 -t 6.9 88.1 i 7.2 86.8 Xk 7.5 

2.26 + 0.74 66.8 + 10.0 90.0 + 10.7 90.1 + 10.3 

1.97 + 1.38 65.7 +- 8.5 83.3 f 9.7 82.4 i 9.3 

6.0 0.5 1.9 2.9 

< 0.001 NS NS NS 

2 > 1,3,4 - - - 
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demonstrate any significant differences between the control group and the three 
panic disorder patient groups (females: waking HR, F = I .50; df = 3, 74; p = NS; 
sleeping HR: F= 1. I I; df = 3,6&p = NS; males: waking HR: F= 0.88; df = 3,23; 
p = NS; sleeping HR: F = 2.46; df = 3, 21; p = NS). BMI showed no significant 
correlations with activity (r = -0.06, df = 86, p = NS), waking HR (r = 0.18, df = 87, 
p = NS), or sleeping HR (r = 0.15, df = 80, p = NS). 

With the combined sample of panic patients and control subjects, a statistically 
significant correlation between trait anxiety and activity was not demonstrated 
(r = 0.03; df = 71, p = NS). In panic disorder patients, there was a statistically 
significant negative correlation between trait anxiety and activity (r = -0.3 1, df = 44, 
p < 0.05; see Fig. 1) but not with panic attack frequency (r = -0.22, df = 57, 
p = NS). In control subjects, there was a positive correlation between trait anxiety 

Fig. 1. Negative correlation between trait anxiety and daily activity in panic 
disorder patients 
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In panic disorder patients, there was a statistically significant negative correlation (r = 0.31, p < 0.05) between trait 
anxiety and mean daily activity, as illustrated in this scatterplot. 

and activity which was not statistically significant (r = 0.37, df = 25, p = 0.06, see 
Fig. 2). With the combined sample, a statistically significant “inverted U” 
relationship between trait anxiety and activity was observed. This relationship was 
expressed by the following quadratic equation: Activity = -0.0015 Trait Anxiety2 
+ 0.13 Trait Anxiety - 0.5 I. This formula accounted for a statistically significant, 
although relatively small, proportion of the variance in activity (multiple r = 30, 
r2 = 0.09; F = 3.58; df = 2, 70; p < 0.05; see Fig. 3). 

Trait anxiety did not show significant correlations with HR, either with the 
combined sample (waking HR: r = 0.06, df = 70, p = NS; sleeping HR: r = -0.02, 
df = 64, p = NS), controls (waking HR: r = 0.3 1, df = 24, p = NS; sleeping HR: 
r = 0.23, df = 20, p = NS), or patients (waking HR: r = -0.06, df = 44, p = NS; 
sleeping HR: r = -0.03, df = 42, p = NS). 

There was a significant intercorrelation between depression and activity (r = -0.29, 
df = 57, p < 0.05) as well as a difference between patient groups, on depression (see 
Table 2). When depression was controlled for, degree of phobic avoidance still 
accounted for a significant proportion of the variance in activity (F = 6.7, df = 56, 
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Fig. 2. Nonsignificant correlation between trait anxiety and daily activity in 
controls 
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In control subjects, the correlation (r = 0.37, p = 0.06) between trait anxiety and mean daily activity was not statistically 
significant. This scatterplot is shown in contrast to Fig. 1. 

p < 0.001). Trait anxiety was also highly correlated with depression (r = 0.69, 
df = 44, p < 0.001). The partial correlation between trait anxiety and activity in 
panic disorder patients when depression was controlled for was not statistically 
significant (r = 0.04, df = 42, p = NS). 

Fig. 3. Mathematical model of relationship between trait anxiety and mean 
daily activity, derived from these data, superimposed on the combined 
patient and control samples 
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Discussion 

Although the magnitude of the differences was relatively small, panic disorder 
patients without avoidance were more active than control subjects, as well as patients 
with limited or extensive avoidance. Controlling for depression did not negate this 
finding. While there was a relatively higher proportion of males in the panic disorder 
without avoidance group, activity did not differ between males and females, and it is 
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therefore unlikely that this influenced the result. The sample had similar charac- 
teristics to others reported in the literature (e.g., Ballenger et al., 1988) although 
there was a somewhat lower proportion of patients with extensive avoidance. 

The interpretation of this result must be considered highly speculative, as motor 
activity is a very objective but very nonspecific variable. Clinically, the relatively high 
degree of activity in panic disorder patients without phobic avoidance may result 
from agitation or restlessness. The relatively lower activity in the panic disorder 
patients with agoraphobia may result from the restrictions in movement associated 
with avoidance or, more generally, from reductions in exploratory behavior. The 
intercorrelations among trait anxiety, depression, and activity in panic disorder 
patients suggest that a common factor, which clinically may be described as 
psychomotor retardation, accounts for the negative correlation of both trait anxiety 
and depression with activity. 

The measurement of trait anxiety allowed analyses with a continuous variable 
across all subjects (i.e., patients and controls combined). While the nonlinear 
relationship with activity, expressed by a quadratic equation, was statistically 
significant, it accounted for only a very small proportion of the variance. 
Nevertheless, the presence of this relationship is of theoretical interest, as Gray and 
Smith (1969; Gray, 1987) have developed a mathematical model predicting a similar 
relationship between total appetitive behavior and aversive drive. 

After medication use, activity level, and phobic elements of laboratory exposure 
were controlled for, HR was not significantly higher in patients than in controls. 
This suggests that the observation of higher resting HR in panic patients compared 
with controls in the laboratory is a result of anticipatory anxiety. While this does not 
negate the possibility that autonomic nervous system abnormalities contribute to the 
etiology of panic disorder, the evidence with tonic HR does not support this 
hypothesis. 

Acknowledgments. This work was supported by a grant from the Upjohn Corporation and 
two postdoctoral research training grants from NIMH (MH-16744). The authors thank Sylvia 
Davies, John Madden, Ph.D., and Michael Tran for their contributions to this research. 

References 

Ballenger, J.C.; Burrows, G.D.; DuPont, R.L.; Lesser, I.M.; Noyes, R.; Pecknold, J.C.; 
Rifkin, A.; and Swinson, R.P. Alprazolam in panic disorder and agoraphobia: Results from a 
multicenter trial. Archives of’ General Psychiafry. 45413-422, 1988. 

Beck, A.T.; Ward, C.H.; Mendelsohn, M.; Mock, J.; and Erbaugh, J. An inventory for 
measuring depression. Archives of General Psychiatry. I8:561-57 I, 196 I. 

Burnett, K.F.; Taylor, C.B.; Thoresen, C.E.; Rosekind, M.R.; Miles, L.E.; and DeBusk, 
R.F. Toward computerized scoring of sleep using ambulatory recordings of heart rate and 
physical activity. Behavioral Assessment, 7:261-271, 1985. 

Buss, D.M.; Block, J.H.; and Block, J. Preschool activity level: Personality correlates and 
developmental implications. Child Development, 5 I :4Ol-408, 1980. 

Chirico, A.M., and Stunkard, A.J. Physical activity and human obesity. New England 
Journal of Medicine, 263:935-940, 1960. 

Clark, D.B.; Taylor, C.B.; and Hayward, C. Naturalistic assessment of panic episodes: In: 
Ballenger, J., ed. The Clinical Aspects of Panic Disorders. New York: Alan R. Liss, in press. 



53 

Derogatis, L.R. SCL-90: Administration, Scoring and Procedures Manual-I for the 
Revised Version. Baltimore: Johns Hopkins University School of Medicine, 1977. 

Echandia, E.L.; Broitman, S.T.; and Foscolo, M.R. Behavioral responses of high and low 
active male rats to the chronic ingestion of desipramine. Pharmacology, Biochemistry and 
Behavior, 22:917-920, 1985. 

Falk, J.R.; Halmi, K.A.; and Tryon, W.W. Activity measures in anorexia nervosa. Archives 
c$‘General Psychiatry, 4281 l-8 14, 1985. 

Freedman, R.R.; lanni, P.; Ettedgui, E.R.; Puthezhath, N. Ambulatory monitoring of 
panic disorder. Archives of General Psychiatry, 421244-248, 1985. 

Gray, J.A. The Psychology of Fear and Stress. Cambridge: Cambridge University Press, 
1987. 

Gray, J.A., and Smith, P.T. An arousal-decision model for partial reinforcement and 
discrimination learning. ln: Gilbert, R., and Sutherland, N.S., eds. Animal Discrimination 
Learning. London: Academic Press, 1969. pp. 243-272. 

King,-R.J.; Bayon, E.P.; Clark, D.B.; and Taylor, C.B. Tonic arousal and activity: 
Relationships to personality and personality disorder traits in panic patients. Psychiatry 
Research, 25:65-72, 1988. 

Korner, A.F.; Zeanah, C.H.;Linden, J.; Berkowitz, R.I.; Kraemer, H.C.; and Agras, W.S. 
The relation between neonatal and later activity and temperament. Child Development, 56:38- 
42, 1985. _- 

Kupfer, D.J. Weiss, B.L.; Foster, G.; Detre, T.P.; Delgado, J.; and McPartland, R. 
Psychomotor activity in affective states. Archives of General Psychiatry, 30:765-768, 1974. 

Marks, I.M., and Matthews, A.M. Brief standard self-rating for phobic patients. Behavior 
Research and Therapy, 171263-267, 1979. 

Newton, J.E.; Paige, S.R.; Angel, C.; and Reese, W. Heart rate and activity in response to 
natural stimuli in nervous and normal pointer dogs. Biological Psychiatry, 23:829-833, 1988. 

Porrino, L.J.; Rapoport, J.L.; Behar, D.; Sceery, W.; Ismond, D.R.; and Bunney, W.E., Jr. 
A naturalistic assessment of the motor acitivity of hyperactive boys: 1. Comparison with 
normal controls. Archives of General Psychiatry, 40:68 l-687, 1983. 

Roth, W.T.; Telch, M.J.; Taylor, C.B.; Sachitano, J.A.; Gallen, G.C.; Kopell, M.L.; 
McClenahan, K.L.; Agras, W.S.; and Pfefferbaum, A. Autonomic characteristics of 
agoraphobia with panic attacks. Biological Psychiatry, 2 I : I l33- I 154, 1986. 

Scheffe, H. A method of judging all contrasts in the analysis of variance. Biometrika, 
40:187-104, 1953. 

Spielberger, C. Manualfor the State-Trait Anxiety Inventory. Palo Alto, CA: Consulting 
Psychologists Press, 1983. 

Spitzer, R.L., and Williams, J.B. Structured Cfinical interview for DSM-III-Upjohn 
Version. (SCID-UP, 12/ l5/83) New York: Biometrics Research Division, New York State 
Psychiatric Institute, 1983. 

Taylor, C.B.; Kraemer, H.C.; Bragg, D.A.; Laughton, E.M.; Rule, B.; Savin, W.M.; and 
DeBusk, R.F. A new system for long-term recording and processing of heart rate and physical 
activity in outpatients. Computers in Biomedical Research, 15:7-l 7, 1982. 

Taylor, C.B.; Sheikh, J.; Agras, W.S.; Roth, W.T.; Margraf, J.; Ehlers, A.; Maddock, R.J.; 
and Gossard, D. Ambulatory heart rate changes in patients with panic attacks. American 
Journal of Psychiatry, 143:478-482, 1986. 

Weiss, B.L.; Foster, G.; Reynolds, C.F.; and Kupfer, D.J. Psychomotor activity in mania. 
Archives of General Psychiatry, 31:379-383, 1974. 

Wolf, E.A.; Putnam, F.W.; and Post, R.W. Motor activity and affective illness: The 
relationship of amplitude and temporal distribution to changes in affective state. Archives of 
General Psychiatry, 42:288-294, 1985. 


