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Abstract--Based on an analysis of 45 studies recently reported in the literature and data from a psycho- 
physiological investigation, the hypothesized physiological mechanisms underlying Type A behavior and 
the methods used to determine Type A behavior (e.g., Structured Interview, SI, and the Jenkins Activity 
Survey, JAS) are tested. After determining behavior type with both the SI and JAS, subjects (N= 58 
physical-education students) participated in a laboratory/field experiment with two replications con- 
sisting of the following conditions: (1) rest, (2) mental arithmetic, (3) reaction time test, (4) preparing and 
giving a speech, (5) Cold Pressor Test, (6) bicycle ergometric exercise, and (7) 1000 m run. Blood pressure, 
heart rate, stroke volume, cardiac output, ventricular ejection time, pulse volume amplitude, pulse 
transit time, pulse wave velocity, electrodermal activity, respiratory volume, oxygen uptake, and uric 
catecholamine levels were measured. Results of the analysis of the literature indicate that, with the 
exception of change scores on systolic blood pressure, mean differences on the physiological measures 
exhibited by Type A and B men are primarily not significant. The Structured Interview shows only a 
modest inter-rater reliability. The Jenkins Activity Survey demonstrates relatively low stability upon 
retest and fails to show sufficient internal consistency. Correlations between these measures are low. 
No consistent differences on physiological measures could be found in our subjects based on behavior 
type (according to SI or JAS criteria), although the challenging conditions were selected to elicit Type A 
behavior. For our data, differences between Types A and B were also not found for systolic blood 
pressure, regardless of which behavioral assessment method was employed. 

INTRODUCTION 

ROSENMAN and Friedman were the first to describe the so-called Type A behavior 
pattern. In the Western Collaborative Group Study (WCGS; a prospective study 
designed to identify risk factors in coronary heart disease), Rosenman and his 
colleagues [1] showed that, after controlling for the effects of  such classical risk 
factors as blood pressure, serum cholesterol levels, etc., men who exhibited the Type 
A behavior pattern were twice as likely to suffer coronary heart disease than were 
their Type B counterparts (i.e., men who fail to show such overt signs of  Type A 
behavior as explosive speech, competitiveness, etc.). 

Since these initial observations, a mass of  studies has attempted to explore possible 
pathophysiological processes leading to coronary heart disease. Pr imary emphasis 
has been given to tonic and phasic physiological differences between Type A and B 
men. According to the review by Williams and co-workers [2], Type A men are 
apparently characterized by increased sympathetic activity manifested in stronger 
responses to various environmental stimuli. These authors contend that these 
enhanced responses are primarily exhibited in the cardiovascular system. Since the 
publication of  this review, the number  of  empirical findings on this issue has risen 
so greatly that an overall account of  the data has become difficult. 

The present study, therefore, takes on the task of giving a critical, but fair, 
analysis of  the empirical results of studies published between 1976 and 1982. Further- 
more,  findings on the reliability of  and agreement between the Structured Interview 
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(SI) and the Jenkins Activity Survey (JAS) are reviewed. In a second part of the 
study, we present findings of  a multivariate psychophysiological investigation con- 
ducted in our laboratory with a student subject sample that explores the possible 
association between Type A behavior pattern and heightened sympathetic activity. 

Analysis of  empirical results (reported between 1976-1982) 
A total of  45 investigations on the issue of  physiological differences between Type 

A and B men was found with the help of  a computer-assisted retrieval service 
(MEDLARS).  These studies are denoted in the references at the end of  this paper. 
In addition, the inter-rater reliability of  the Structured Interview and the agreement 
between categorization based on the SI and the JAS are considered. The studies 
used for this aspect of  the analysis are listed separately in the references. Further details 
concerning the subject samples used, the physiological rest, strain and changes 
scores employed, and the methods used to assess behavior type may be found in 
Myrtek [3]. Here, we limit ourselves to summarizing the results concerned with the 
effect of  behavior type on physiological responses. 

Table I shows the physiological variables used in the studies analyzed here (left 
column). The type of data used (i.e., rest values, R, strain values, S, or change 
scores, C) are also given. The number of  studies that employed the variable in 
question is given in the next column. Of  this total, the number using students as 
subjects is further shown. In the next three columns, the number of  studies that 
used one of the three behavior typing methods (Structured Interview, SI, Jenkins 
Activity Survey, JAS, and the Matthews Youth Test for Health, My) is given. The 
next two columns give the number of  test results that were significant at the 5°70 
level, where Type A men exhibited higher values (At) or where Type A men showed 
lower values (A+). In the final column, the number  of  test results that failed to 
reach the 5°7o significance level is presented. It is not possible here to give more 
details (e.g., mean values or exact significant levels) as this would greatly exceed 
space limitations. For more details see the study by Myrtek [3]. 

As can be seen in Table I, most of  the studies employed only blood pressure 
and /o r  heart rate as physiological variables. Findings for other variables are, 
unfortunately,  few. About  60% of  the studies in question here used students as 
subjects. To determine behavior type, the SI was employed 56°7o, and the JAS, 39°70 
of the time. 

The hypothesis of  an enhanced sympathetic activity in Type A men implies that 
these men should exhibit (1) higher blood pressure values, (2) higher heart rate, (3) 
lower pulse volume amplitude, and (4) a shorter pulse transit time at rest and during 
challenge. Furthermore,  for electrodermal activity, a higher frequency of  skin con- 
ductance responses, shorter latencies, and a higher conductance level are to be 
expected. Type A men should also exhibit higher uric catecholamine levels as a result 
of  increased sympathetic activity. 

Table I (right column) shows, however, that the number  of  test results that fail to 
reach the 5°70 significance level is clearly in the majority.  Even for change scores on 
systolic blood pressure, where one would expect Type A men to exhibit clear-cut 
differences, only 16 of a total of  38 tests (i.e., 42°7o) are significant. For all other 
variables, though some tendencies may be evident in favor of  the hypothesis (i.e., 
heart rate change scores, 5 of  37, and skin conductance level during strain, 3 of  3 
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N Studies Method Main effects 
Variables Tot.  Stu. SI JAS My At  A~ ns 

Blood pressure systolic R 23 13 12 10 1 3 1 28 
S 9 7 5 4 0 3 1 24 
C 18 9 13 4 1 16 0 22 

Blood pressure diastolic R 22 13 11 10 1 1 0 28 
S 9 7 5 4 0 2 0 24 
C 17 9 12 4 1 5 0 32 

Heart  rate R 22 15 10 11 1 1 2 25 
S 12 10 4 8 0 4 0 26 
C 18 11 10 7 1 5 1 31 

Heart  rate variability R 5 2 4 0 1 2 0 4 
S 1 1 1 0 0 0 0 1 
C 6 3 5 0 1 0 0 14 

Pulse vol. ampl . /b lood  flow R 4 4 2 2 0 1 0 3 
S 4 4 2 2 0 5 0 6 
C 4 3 3 1 0 1 0 5 

Pulse transit time R 1 0 0 1 0 0 0 1 
S 0 - - 
C 2 1 0 2 0 0 0 5 

EDA, SCR frequency R 4 3 3 0 1 0 0 5 
S 4 3 4 0 0 3 0 3 
C 5 3 3 1 1 0 0 6 

EDA, SCR latency R 1 0 0 0 1 0 0 2 
S 0 - - 
C 1 0 0 0 1 0 0 2 

EDA, skin conduct,  level R 2 1 1 1 0 0 0 2 
S 1 1 1 0 0 3 0 0 
C 1 0 0 1 0 0 0 1 

Respiratory rate R 1 0 0 1 0 0 0 1 
S 0 - - 
C 1 0 0 1 0 0 0 1 

Breathing depth R 1 0 0 1 0 0 0 1 
S 0 - - 
C 1 0 0 1 0 0 0 1 

Maximal work load (VO2, W) 3 1 2 1 0 0 1 6 

Epinephrine excretion 6 4 3 3 0 2 1 10 
Norepinephrine excretion 7 5 3 4 0 1 0 14 

Performance (mental 
arithmetic etc.) 18 17 8 10 0 8 1 36 

r e a c h  t h e  5 °7o s i g n i f i c a n c e  l e v e l ) ,  o v e r a l l ,  n o n - s i g n i f i c a n t  r e s u l t s  p r e v a i l .  C o n t r a r y  t o  

t h e  h y p o t h e s i s  o f  e n h a n c e d  s y m p a t h e t i c  a c t i v i t y  in  T y p e  A m e n ,  5 o f  11 t e s t  r e s u l t s  

f o r  p u l s e  v o l u m e  a m p l i t u d e  s h o w  g r e a t e r  f i n g e r  b l o o d  f l o w  in  T y p e  A ' s  d u r i n g  

s t r a i n .  N o t e  a l s o  t h e  l a c k  o f  s i g n i f i c a n t  r e s u l t s  f o r  e p i n e p h r i n e  a n d  n o r e p i n e p h r i n e  

(4  f r o m  a t o t a l  o f  28  t e s t s ,  o n e  o f  w h i c h  is c o n t r a r y  t o  e x p e c t a t i o n ) .  

Reliability o f  and agreement between SI and JAS 
T h e  s t a b i l i t y  o f  t h e  S t r u c t u r e d  I n t e r v i e w  (S I )  is ,  t o  a g r e a t  e x t e n t ,  u n k n o w n .  

R o s e n m a n  [4] s i n g l y  r e p o r t s  t h a t  a f t e r  a p e r i o d  o f  12 t o  20  m o n t h s ,  80°7o o f  s u b j e c t s  
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in the WCGS "had a similar categorial assessment" (p. 56). Other reports on 
stability were not evident in the literature. We also compared estimates of inter- 
rater reliability: in the studies considered here, 70°70 agreement was found, on 
average, when all 4 categories were considered, and 78°70 when only the A/B  di- 
chotomy was employed. Considering that for most of  these studies 60% of all 
subjects were classified as Type A (i.e., A1 or A2), the increment over chance levels 
is modest. 

Jenkins, Zyzanski and Rosenman [5] report a stability coefficient of 0.66 for the 
A/B scale of the JAS-B (subject sample from WCGS, N =  2800, retest after one- 
year interval). For a sample of middle-aged civil servants, Johnston and Shaper 
[6] report a moderately high stability coefficient of 0.79 with a retest interval of 17 
and 34 weeks. In our investigation with physical-education students, a more modest 
coefficient of 0.61 (JAS-T, retest after one-year) was found. Myrtek, Schmidt and 
Schwab [7] conducted item analyses for the JAS-B and JAS-T forms with different 
subject samples. An average part/whole correlation between 0.07 and 0.12 was 
found for the A/B  scale of the JAS-B form. The internal consistency based on 10 
items (Cronbach's alpha) varied between 0.41 and 0.59. Part/whole correlations 
varying between 0.19 and 0.24 and an internal consistency between 0.70 and 0.76 
were found for the A/B scale of the JAS-T form. The more favorable psychometric 
properties of the JAS-T form appear to be caused by the different item weighting 
used for these forms. 

Several authors have reported correlation coefficients between the SI and JAS 
methods. After transforming these coefficients using Fisher's z transformation, we 
calculated weighted mean correlation coefficients between the SI and the A/B scale 
of the JAS. The average correlation is 0.34, which means that the common variance 
shared by these methods is merely 11%. Myrtek, Schmidt and Schwab [7] further 
report correlations between the SI and the JAS-B form (r= 0.04, for N =  209 and 
r=0.12,  for N=78) ,  as well as between the St and the JAS-T form (r=0.13,  for 
N--  78 and r = 0.23, for N =  58). 

METHOD 

Subjects 
Male physical-education students (N 58; mean age=23.3 ,  SD=2.3) free of any obvious signs of 

illness were paid for their participation in the experiment. Compared to a subject sample of other univer- 
sity students of the same age ( N - 6 1 ) ,  lhese students exhibited a considerably higher level of physical 
fitness, as indicated in maximal oxygen uptake (3.8 1 min 1 vs 2.9 1 min 1), although the standard devi- 
ations do not differ by much (SD--0.68 vs SD--0.55, respectively). 

Procedures 
After initial instructions and behavior lyping--based on the Structured Interview and the Jenkins 

Activity Survey--subjects were examined twice in our laboratory and twice in the field. Field measures 
were conducted at the athletic stadium of the University within a period of 2 months. A third laboratory 
and field examination was conducted after a period of 6 weeks to assess the effect of psychopl~ysiological 
relaxation training. Twelve months after the initial examination, a final assessment was made to test the 
stability of the behavior type. The following experimental conditions were employed: (1) initial and final 
rest phase, (2) relaxation phase, (3) mental arithmetic during acoustic distraction, (4) reaction time test, 
(5) preparing and giving a speech, (6) Cold Pressor test, and (7) bicycle ergometric exercise (100 W, 
relative steady state). Following ergometric exercise, tire first four min of recovery were also recorded. 
Our field measures were taken at rest prior to a competition, approaching the stadium, tire actual 1000 m 
run, and the sixth rain of recovery from the run. To enhance the competitive nature of the various tasks, 
monetary incentives were given dependent on performance. "lhese challenges were selected so that the 
intensity and challenging nature of the tasks differ. 
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Apparatus 
A 16-channel polygraph (Hellige GmbH,  Freiburg) was used to record physiological data. This was 

controlled by a IBM 1130 computer. A mercury manometer  was used to measure blood pressure (BP}. 
Systolic blood pressure was determined at the occurrence of the first Korotkoff  sound, whereas diastolic 
blood pressure was based on the point of distinct muffling. An impedance cardiograph (Model 400, 
Instrumentation for Medicine, Inc.) assessed impedance cardiography ( leG) .  Pulse volume amplitude 
(PVA) was measured using a pneumatic transducer (Boucke pressure transducer) on the middle finger 
of the right hand. Pulse transit time (PTT) was assessed based on the latency between the R wave in the 
ICG and the arrival of the pulse wave at the finger. Electrodermal activity was measured as skin conduc- 
tance with a constant voltage using a Beckman 9842 coupler. Eye blink activity was recorded via elec- 
trodes positioned above and below the right eye. To assess respiratory rate we used a pneumatic system 
consisting of flexible tubes that were positioned across the chest and abdomen (Schwarzer model Z 937). 
To assess oxygen uptake, w e  used  the pneumotest  system (Jaeger Inc., W0rzburg), the 02 analyzer Oxy- 
test (Jaeger, Inc.), and the CO 2 analyzer Uras (Hartmann & Braun, Co.). Ergometry was performed on 
a bicycle ergometer, which functioned independently of the number of revolutions and was braked with 
eddy current (Mijnbardt Co., The Netherlands). 

In the field, heart rate (ECG chest leads) was recorded by a microprocessor-controlled system (M2P, 
Deutsche Versuchsanstalt for Luft- und Raumfahrt).  Respiratory rate in the field was monitored with the 
Medilog system (Oxford, Ltd.). Subjects carried both systems in a small rucksack, especially designed for 
this purpose. 

Flurometric assessment of epinephrine and norepinephrine was made using the trihydroxyindole 
method (Bio-Rad Co., Munich). Statistical quality control was conducted with control urine from the 
s a m e  company. 

During all experimental phases, subjects were asked to rate their subjective state on a l l-step scale. 
The subjective state experienced in the initial rest phase served as reference. 

Analysis of the data 
Since the resulting correlation between the SI and JAS proved to be low (0.23), we analyze the effect 

of behavior type, as defined by these methods, separately. Two factorial analysis of variance tested the 
main effects, "Behavior  Type"  and "Examinat ion  Periods".  For our present purposes, we only report 
the results of the "Behavior Type"  main effect. The change scores used in the analysis are the simple 
arithmetic differences between rest and strain values, as well as the autonomic lability score (ALS) 
according to Lacey [8], which considers possible dependency on initial values. 

Categorization of subjects 
Subjects were categorized into behavior types by employing the Structured Interview (SI) according to 

Rosenman [4] and Dembrowski [9]. Of a total of 58 subjects, 12 were classified as AI ,  23 as A2, 11 as X, 
and 12 as B. Dr. W. Langosch, trained by Dr. Dembrowski, also independently assigned subjects to 
one of the 4 categories. The agreement between raters was 65% when all 4 categories were considered 
and 80% when only the A/B dichotomy was used. The disagreement of raters did not exceed one step, 
e.g., if one rater scored a subject as B, in case of disagreement, this subject was rated as X but not A1 or 
A2. 

Independent categorization based on questionnaire data was also conducted with the JAS-T form of 
the Jenkins Activity Survey. The German translation was provided by Dr T. H. Schmidt, Dept. ot" 
l 'sychosomatic Medicine, University of Cologne, who also calculated the subject 's scores. The JAS 
scores ranged from 1 to 13, with a standard deviation of 3.0. The mean, median and mode values were. 
6.4, 6, and 7, respectively. There is no agreement in the literature as to how to assign subjects to either A 
or B groups. Since our distribution was normal,  we assigned all subjects with a score of 6 or less to the B 
group and subjects with 7 or more to the A group. 

RESULTS 

For our purposes here, we only report the results for the main effect "Behavior 
Type". Further details may be found in [3]. As in Table I, Table II shows the results 
of  the tests of  significance for the physiological variables used in our study (left 
column). The first two columns on the right depict the number of  significant results 
(5o7o level) where Type A men show higher values (At) or lower values (A$). The 
third column gives the number of  tests that fail to reach the 5°7o level (NS). These 
values are based on behavioral typing with the S1, whereas the last three columns 
give the same for results based on the JAS typing. Furthermore, we now show 
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TABLE II.--RESULTS OF PSYCHOPHYSIOLOGICAL EXPERIMENT. FOR EXPLANATIONS SEE 
TEXT 

SI JAS 
Variables A t  A~ ns At  AS NS 

Blood pressure systolic R 0 0 12 0 0 12 
S 0 1 29 0 3 27 
D 0 2 10 0 3 9 
A 0 2 10 0 3 9 

Blood pressure diastolic R 0 0 12 0 0 12 
S 0 0 30 0 2 28 
D 0 1 11 0 4 8 
A 0 3 9 0 4 8 

Heart rate, means R 0 0 12 0 0 12 
S 0 0 31 0 0 31 
D 0 0 12 1 2 9 
A 0 0 12 0 2 10 

Heart rate, standard dev. R 0 0 9 0 3 6 
S 0 0 22 0 3 19 
D 0 0 12 0 0 12 
A 0 0 12 0 1 11 

ICG, stroke volume R 0 0 6 3 0 3 
S 0 0 9 0 0 9 
D 0 0 9 0 0 9 
A 0 0 9 0 0 9 

ICG, cardiac output R 2 0 4 2 0 4 
S 0 0 9 0 0 9 
D 0 0 9 0 0 9 
A 0 0 9 0 0 9 

ICG, ventr, eject, time R 1 0 5 0 0 6 
S 0 0 9 0 0 9 

D 0 0 9 0 0 9 
A 0 0 9 0 0 9 

Pulse volume amplitude R 0 0 6 0 0 6 
S 0 0 12 0 0 12 
D 0 0 12 0 0 12 
A 1 0 11 0 0 12 

Pulse transit time R 0 0 6 0 0 6 
S 0 0 12 0 0 12 
D 0 0 12 1 0 11 
A 0 0 12 1 0 11 

Pulse wave velocity R 0 0 6 0 0 6 
S 0 0 12 0 0 12 
D 0 0 12 0 1 11 
A 0 0 12 0 1 11 

EDA, skin conduct, level R 2 0 4 0 0 6 
S 1 0 11 0 0 12 
D 0 0 12 0 0 12 
A 0 0 12 1 0 11 

EDA, SCR amplitude R 0 0 6 0 0 6 
S 0 0 12 0 0 12 
D 0 0 12 1 0 11 
A 0 0 12 1 0 11 

EDA, SCR frequency R 0 0 6 0 0 6 
S 0 0 12 0 1 11 
D 0 0 12 0 0 12 
A 0 0 12 0 1 11 
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SI JAS 
Variables At A~ ns At A~ NS 

Eye blink rate R 0 0 6 0 0 6 
S 0 0 12 0 0 12 
D 0 2 10 0 1 11 
A 0 0 12 0 0 12 

Eye blink amplitude R 0 0 6 0 0 6 
S 1 0 11 0 0 12 
D 1 0 11 0 0 12 
A 1 0 11 0 0 12 

Respiratory rate R 0 0 12 3 0 9 
S 0 0 30 2 0 28 
D 0 1 11 0 3 9 
A 0 0 12 0 3 9 

Tidal volume R 0 0 3 0 1 2 
S 0 0 9 0 0 9 

Respiratory minute vol. R 0 0 3 1 0 2 
S 2 0 7 0 0 9 

Respiratory quotient R 0 0 3 1 0 2 
S 0 0 9 0 0 9 

Oxygen uptake R 0 0 3 0 0 3 
S 2 0 7 0 0 9 

Oxygen equivalent R 0 0 3 1 0 2 
S 0 0 9 0 0 9 

Oxygen pulse R 0 0 3 0 0 3 
S 0 0 9 1 0 8 

Maximal work load, watt 2 0 1 0 0 3 

Epinephrine excretion 1 0 1 0 0 2 
Norepinephrine excretion 0 0 2 0 0 2 

1000 m-race, performance 0 0 3 0 0 3 

Reaction time 0 0 3 0 0 3 
Mental arithmetic task, performance 0 0 3 0 2 1 
Mental arithmetic task, errors 0 0 3 0 0 3 

Emotional state, tense 0 0 33 0 0 33 
angry 0 0 33 0 0 33 
insecure 0 0 33 0 0 33 
cramped 0 0 33 0 0 33 
illhumored 0 0 33 0 0 33 
active 0 0 33 0 0 33 
nervous 0 0 33 0 0 33 
helpless 0 0 33 0 0 33 
indifferent 0 0 33 0 0 33 
competitive 0 0 33 0 0 33 
annoying 0 0 33 0 0 33 

c h a n g e  s c o r e s  f i rs t  as  s i m p l e  a r i t h m e t i c  d i f f e r e n c e s  (D) a n d  as  a u t o n o m i c  lab i l i ty  

s c o r e s  (A) .  T h e  l a rge  n u m b e r  o f  t e s t s  g i v e n  he r e  r e s u l t e d  f r o m  the  s e ve ra l  e xpe r i -  

m e n t a l  c o n d i t i o n s  a n d  t he  t h r e e  c o m p l e t e  r e p e t i t i o n s .  

I n c r e a s e d  v a l u e s  o n  sy s to l i c  b l o o d  p r e s s u r e  c o u l d  n o t  be  s u b s t a n t i a t e d  by  o u r  

d a t a .  O n  t h e  c o n t r a r y ,  all t e s t s  r e a c h i n g  s i g n i f i c a n c e  levels  i n d i c a t e  t h a t  T y p e  A m e n  

s h o w  l o w e r  v a l u e s  o n  s y s t o l i c  b l o o d  p r e s s u r e  t h a n  t he i r  T y p e  B c o u n t e r p a r t s ;  T h i s  

t r e n d  is a p p a r e n t  f o r  b o t h  m e t h o d s  o f  b e h a v i o r a l  t y p i n g .  S i m i l a r  r e s u l t s  a r e  e v i d e n t  
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for heart rate and heart rate variability. For the SI method,  no significant results are 
evident, whereas for the JAS method one comparison is significant in the expected 
direction and 11 in the opposite direction, the rest failing to reach significance levels. 

Based on the JAS categorization, 3 of  6 tests are significant for stroke volume at 
rest in the expected direction and 2 of  6 for cardiac output at rest. Cardiac output 
also showed expected differences in 2 of  6 tests after men were typed according to 
the SI. These findings were not, however, consistent over the three examination 
periods, and are restricted to rest values. Results of  tests for ventricular ejection 
time are only significant once for the SI typing. Compared to the number of  tests 
that fail to reach significance levels, this finding could be a result of  chance effects. 
The single significant finding for pulse volume amplitude, in the opposite direction 
of  expectation, is probably also due to chance. Similarly, for pulse transit time only 
2 tests reach significance levels: the simple difference between rest and strain and 
the autonomic lability score. These are also contrary to the hypothesis, since de- 
creases in the pulse transit time should be shown by Type A men under strain. The 
same holds for pulse wave velocity where Type A men are expected to show increased 
change scores. 

Based on the SI, Type A men tend to show a higher skin conductance level than 
their Type B fellows as expected. These findings fail, however, to be consistent over 
all three examination periods. In addition, the remaining EDA parameters do not 
support these findings. Of  the 5 tests that reach significance levels, 2 are in the 
opposite direction for subjects typed with the JAS. Eye blink activity also fails to 
provide a consistent description of differences between behavior types. 

Based on the JAS, Type A men exhibit higher respiratory rates at rest in 3 of  12 
tests and under strain in 2 of  30 tests. In 3 of  12 tests, change scores on respiratory 
rate are significantly lower, the rest remaining insignificant. Thus, interpretation of  
these results are equivocal. For the other respiratory variables, Type A men fail to 
consistently differ from their Type B counterparts.  In 2 of  9 tests, Type A men (SI 
criteria) show higher values on respiratory minute volume and oxygen uptake under 
strain, but fail to show differences at rest or on respiratory quotient. These differ- 
ences in the expected direction probably have less to do with the A / B  behavior 
pattern and more to do with metabolic differences: Type A men (SI criteria) are, on 
average, 4 kg heavier than their Type B counterparts.  This weight difference may 
increase their maximal work load (see Table II) and thus lead to higher oxygen 
uptakes and a corresponding higher respiratory minute volume during recovery. 
Based on the JAS criteria, results for rest values on respiratory minute volume, 
respiratory quotient, and oxygen equivalent are significant in the expected direction, 
but fail to be replicated in the second and third examinations. 

Epinephrine excretion is significant in the first test and fails to reach significance 
in the second test for men typed according to the SI, whereas norepinephrene fails 
in both tests to reach significance levels. No test shows significant differences for 
men typed on the JAS. No difference is evident for performance on the 1000 m run 
and, contrary to expectation, in two of three tests Type A men (JAS criteria) perform 
worse than Type B's on the mental arithmetic task. 

Not a single difference was found on the self-ratings of  subjective state during the 
experiment. For the variables, tense, active and competitive, higher scores were 
expected to be found in Type A men, but failed to occur. 
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DISCUSSION 

The present study has explored hypothesized physiological differences between 
Type A and B men. The findings in the literature have been interpreted as evidence 
for an enhanced sympathetic activity and greater response tendencies in performance 
situations in Type A men. This increased activity is supposedly focussed on the 
cardiovascular system. 

Our analysis of  the literature published between 1976 and 1982 indicates that the 
significant findings in the expected direction are, with the exception of change scores 
on systolic blood pressure, in the small minority. The positive findings have been, to 
a great extent, over-interpreted. If  one considers the possible studies that were either 
not submitted or rejected for publication because of "negat ive"  results, the number  
of  positive results probably does not exceed chance levels. 

The findings of  our own investigation fail to replicate differences on blood 
pressure and heart rate thought to be important  in the literature on the Type A 
behavior pattern. The tests that do reach significance levels contradict the notion of 
increased sympathetic activity in Type A men. Findings for the remaining physio- 
logical variables employed primarily fail to show significant differences between 
behavior types. For every "pos i t ive"  result shown in Table II there is nearly one 
significant result in the opposite direction, not to mention the majori ty of  results 
that are not significant. Furthermore,  no consistent differences are evident between 
the methods used to type men as either A or B. 

Note that the laboratory and field challenges used in our investigation were 
selected so that, if any differences were evident between behavior types, they should 
be exhibited here. All of  our challenges are competitive in nature, a requirement 
thought to be very important  in the literature. The considerable differences evident 
between rest and strain scores confirm our contention that the challenges used here 
were experienced as such by our subjects. Furthermore,  challenges in the field also 
fail to support  the Type A hypothesis. 

It may be argued that students, especially students of  physical education, are not 
suitable for this type of research. There are, however, arguments against this view: 
(1) Physical-education students do not differ f rom other students regarding physio- 
logical reactivity or psychological variables, apart  f rom the greater extent of  
physical fitness mentioned earlier. (2) The analysis of  empirical results revealed that 
about  60°7o of all studies in the literature are conducted with students as subjects. 
(3) It is supposed that some components  of  Type A behavior may have a genetic 
basis [10]. It, therefore, seems even more unlikely that our subjects differ on 
behavior type f rom the normal  population.  (4) The distribution of  SI assignment 
and JAS scores do not substantially differ from scores obtained in different subject 
samples. 

The methods used to categorize subjects into the behavior types are also not above 
criticism. The results of  our analysis of  the literature indicate that the SI and JAS 
share only 11 °7o common variance. Our own data show an even lower coefficient. 
Therefore,  the SI and JAS appear to be primarily measuring different aspects of  
personality. The psychometric characteristics of  these procedures also fail to be 
satisfactory: the inter-rater reliability of  the SI only shows modest improvements 
over chance assignment, the stability of  the SI is, to a great extent, unknown, and 
the stability of  the JAS is only modest.  In addition, the internal consistency of the 
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JAS-B form is unacceptably low. In order to replicate the categorization given by 
the SI, certain aspects of reliability have apparently been ignored. Perhaps this 
would be acceptable if, indeed, the JAS accomplished the task of imitating the SI: 
our findings, and the findings of others fail, however, to support this claim. 

In addition to the methodological weaknesses demonstrated by the procedures 
used to categorize subjects into behavior types, the results of the analysis of the 
literature and of our own study indicate that the hypothesized physiological differ- 
ences between Type A and B persons remain, for the time being, missing. 
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